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SUMMARY

Final Envirommental Statement )
Department of the Interior, Office of the Secretary

1. Administrative type of action:

2. Brief description of action:

This action would make available for private development up.to six
leases of public 0il shale lands of not more than 5,120 acres each,
Two tracts are located in each of the States of Colorado, Utah, and
Wyoming. '

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.

3. Summary of envirommental impact and adverse envirommental effects:

3 0il shale development would produce both direct and indirect changes
jx in the environment of the o0il shale region in each of the three States
y Wwhere commercial quantities of oil 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.

4, Alternatives considered:

A. Government development of public 0il shale lands.
B. Change in number of tracts to be leased.

«C. Delay in development of public o0il shale lands.
D. No development of public o0il shale lands.

E. Unlimited leasing of:public oil shale lands.

F. Obtaining energy from other sources,

/ 5. Comments have been requested from the following:

Federal agencies, State agencies, and private organizations-listed
in Volume 1V, Section F.

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

Draft Statement: September 7, 1972

Final Statement: August, 1973
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INTRODUCTORY NOTE

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

THE SECRETARY OF THE INTERIOR ANNOUNCED PLANS ON JUNE 29, 1971,
FOR THLS PROPOSED PROGRAM AND RELEASED A PRELIMINARY ENVIRONMENTAL
STATEMENT, A PROGRAM STATEMENT, AND REPORTS PREPARED BY THE STATES
OF COLORADO, UTAH, AND WYOMING ON THE ENVIROMMENTAL COSTS AND
PROBLEMS OF OIL SHALE DEVELOPMENT.
 mE PROPOSED PROGRAM IS IN CONCERT WITH THE PRESIDENT'S ENERGY
ﬁﬁssAGE OF JUNE &, 1971, IN WHICH HE REQUESTED THE SECRETARY OF THE
INTERIOR TO INITIATE "A LEASING PROGRAM TO DEVELOP OUR VAST OIL
SHALE RESOURCES, PROVIDEb THAT ENVIRONMENTAL 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

- INDIVIDUAL TRACTS OF OIL SHALE LAND WERE NOMINATED. WITH'-TEE. CON-

CURRENCE OF THE CONCERNED STATES, ‘THE bEPARIMENT OF THE INTERIOR
ANNOUNCED ON. APRIL 25, 1972 THE SELECTION OF SIX OF THESE TRACTS,
TWO EACH IN COLORADO, UTAH, AND WYOMING

THE PROGRAM TS 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 ENVIROMMENTAL 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

[

4
-~ 4

./ ONE MILLION BARRELS PER DAY BY 1985. VOLUME II EXTENDS THIS STUDY
T :‘ °

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

TESTIMONY IS CONTAINED IN VOLUME VI.

iii



THIS DOCUMENT IS BASED ON MANY SOURCES -OF INFORMATTON, INCLUDING.
RESEARCH DATA AND PILOT PROGRAMS DEVELOPED BY BOTH THE COVERNMENT
AND PRIVATE INDUSTRY OVER THE PAST 30 YEARS. MANY FACTORS, SUCH AS
CHANGING TECHNOLOGY, EVENTUAL OIL PRODUCTION LEVELS,'AND ATTENDANT
REGIONAL: POPULATION. INCREASES ARE NOT PRECISELY PREDICTABLE., THE
TMPACT ANALYSIS INCLUDED HEREIN IS CONSIDERED TO CONSTITUTE A
REASONABLE TREATMENT OF THE POTENTIAL REGIONAL AND SPECIFIC ENVIRON-
MENTAL 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 WOULD BE REQUIRED FOR AN INDUSTRIAL
DEVELOPMENT TO THE ONE MILLION BARREL PER DAY LEVEL CONSIDERED IN
VOLH&ES.I AND TI. TIF EXPANSION OF THE FEDERAL OIL SHALE LEASING PROGRAM IS
CONSIDERED AT SOME FUTURE TIME, THE SECRETARY OF THE INTERIOR WILL
CAREFULLY EXAMINE THE ENVIRONMMENTAL iMrACT 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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AVAILABILITY OF FINAL ENVIRONMENTAL STATEMENI

The six-volume set may be purchased as a complete set or as

-

.1ndividua1<901umes from the Superinténdent of Documents, U. S.

Government Printing Office, Washington, D. C. 20402; the Map

Information Office, Geological Sur?ey, U.S. Department of the

Interior, Washington, D. C, 20240; and the Bureau of Land Manage-

o\
i

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. 0'Mahoney Federal Center, 2120 Capital Avenue, Cheyenne,

Wyoming 82001.

Inspection copies'are_avoilable in the Library and the 6ffice.
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 io Donver, Colorado, in the Office of

the Deputy Oil 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 foliowing-Bureau
of Land Management district offices: Colorado# Caoon City, Craig,
Glenwood Springs, Grand Junction, Montrose; Utah: Vernal, Price,
Monticello, Kanab, Richfield; Wyoming: Rock Springs, Rawlins,v

Casper, Lander, Pinedale, Worland.
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1. CONSULTATION AND COORDINATION IN THE PREBARATION
OF THE FINAL ENVIRONMENTAL STATEMENT

Planning the PrdtotYpe 0il Shale Leasing Program, including the
preparation of this Final Envirommental Statement, has required three
years of study and coordiﬁati0q, and was accomplished through the
efforts of a multidiscipiine task force.: This volume discusses the
concept of this organization, details the-plénning activities, and
presénts the comments received during the'review‘process and the

Department's responses.

A. 0il shale Task Force

©0il shale development presents a complex problem of resouree

ﬁanagement. To examine the situation in its entirety, the Secretary

of the Interior established an Oil Shale Task Force. 1Its charter
was to develop a model administrative approach; draft a prototype
oil shale leasing program; prepare the envirommental analysis; and
implement the program, .if approved. The charter provided the basis
for action, but an organization was needed that could assume responsi=
bility for planning and coordinatioen. y

Congressional directives provide pblicy guidelines to any action
that may be taken on publie lands. The policy of Congress, embodied
in the mineral leasing 1aws,‘has been'recently supplemented by the

Mining and Minerals Policy Act of 1970. That. act reaffirms the

policy of the Federal Government to foster and encourage the

.1/ Stone, Reid T. and Harry R. Johnson. Environmental Planning for

. New Energy Resource Development on Public Lands. Presented at
the 47th Annual Fall Meeting of the Society of Petroleum Eng&neers
of AIME, San Antonlo, Tex., October 8-11, 1972
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orderly development.of mineral resources by private enterprise.
The.Secretary of the Interior has been assigned the respbnsibility
to implement those policy directives in exercising his authority
under the various leasing laws.
Within the general framework established by the Congress; and .
" at the request of the President,l/ sbecific policies for the pfoto-
.type oil shale program have beeh developed by the Depértment of the
Interior. As indicated in Figure I-1, program respbnsibility was
assigned to the Department's Assistant Secretaries for Energy and
Miﬁerals, and Land and Water Resources. Other major entities
w;thin the Department reviewéd evolving policy to assure that diver-
lgégt interests were reconciled. This arrangement provided an
eéfECtive internal system of checks and balances.

- Liaison between the development of the program, including
preparation of the Eqvironmental Statement, and evolving policy,
was provided by the Office of the 0il Shale Coordinator. Bureaus
and Offices provided program support, including professional,
technical, and clerical assistance. The 0il Shale Task Force
(Figure i-2) performed four basic functions: (1) assessment of oil
»shalé technology; (2) interpretation of pe;tinént resource informa-
tion; (3) detailed program planning, including the preparation of
the envirommental statement; and (4) preparation of the leasing

rterms, including a means of enforcement.

}

g

1/ See: Clean Energy Message from the President of the United
' States, 93rd Congress, lst Session, Document No. 92-118,
June 4, 1971. . . '
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Figure I-1.- Program Policy and Coordination - Prototype 0il Shale Leasing Program
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Figure 1-2,-:Program Development - Prototype Oii Shale Leasing Program
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The 0il Shale Coordinator also served as the principal working
contact with other Federal agencies and the State Govermments of
Colorado, Utah, and Wyoming (Figure I-1). 0il shale panels, estab-

lished by the Governors of each of the involved States at the request

of the Secretary, provided.a means of program participation by.

various conservation groups, private enterpfise, local governments,
the public, and universities. The organization created in Colorado
is the largest of the State panels and currently consists of 43
advisors to the Governor and a separate regional.plapning groub

of 18 members. The State is now spearheading a State-Federal-

private enterprise continuing study of the potential environmental

i\impacts from oil shale development, including a detailed assessment

zf land-use requirements (See Chapter III, Section 1.12 of this volume).
Most of the Federal agencies listed in Figure I-1 were involved
in the program and preparation of the Environmental Impact Statement
(EIS) since its inception. The type of involvement varied; many
organizations wished.only to be kept informed, some have defined
views or regulatory responsibilities that need to be reflected in
the evolving program and EIS, and others have factual information
that is needed to complete evaluation studies. To effect the inter-
change with other agencies, a series of coordination meetings were
held és major planning stages were reached in the evolution of the
program. Another important phase of the program was to release for
public comment the various studies uéed to develop the draft envifon-
mental statement released in September 1972, Written comments on
the text totaled nearly 2,000 pages, and 95 individuals appeared at

public hearings held during October 1972.
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- The program policy ‘and coordination aspects of the prototype
oil shale leasing program involved over 407distinct organizational
entit£es (Figure I-1). The Final Environmental Statement reflects
the extensive conSultétion,and coordinationrthat-has been an integral
part of the prototype oil shale leasing program.

B. Past Planning Activities

October 1969 - An o1l shale study was initiated by
the Assistant Secretary--Mineral Resources and
the Assistant Secretary--Public Land Management.l

October - December 1969 - Review of Mineral Leasing
Act and previous Departmental efforts to hease oil
shale resources in pub11c lands,

December 1969 -~ 0il Shale Task Force formally estab-
lished to draft a prototype oil shale leasing program
Y proposal and to implement a program if approved.

May 1970 - Proposed program presented to the Secretary
of the Interior, who directed that additional environ-
mental analyses be made prior to program implementation,

May - June 1970 - The Governors of Colorado, Wyoming,
and Utah formed State Committees to study the environ-
mental impact and related costs for appropriate environ-
mental controls,

June 1970 - Public meetings conducted in each State on
the proposed prototype leasing program,

August 1970 - Officials of private, State, and Federal
agencies conducted a week-long field survey of sites
. typieal of those that may be developed.

Aﬁgggt 1970 - December 1972 - Twenty-five oil shale meet-
ings held in the three-State area (Colorado, Utah, and
Wyoming).

February 1971 - State Governors formally transmitted to

the Secretary of the Interior an evaluation of the environ-
mental impact of oil shale development as related to the
resources in their States.

1/ Now Ass1stant Secretaries for Energy and Minerals and Land and
Water Resources, respectively.
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March - June 1971 - Interior's Preliminary Draft Environ-
mental Statement and Program Statement for a Prototype
0il Shale Leasing Program were prepared and submitted for
public review.

June 1971 - Informational core drilling authorized and
carried out on public oil shale lands in Colorado, Utah,
and Wyoming. Over $2 million spent by private firms on
16 holes aggregating 24,647 feet of drilling for explor-
ing and evaluating Federal lands prior to submitting
nominations for leases by February 1, 1972, Surface area
was restored, and the entire operation was conducted with-
out significant environmental impact.

September 1971 - Board of County Commissioners of Garfield;
Rio Blanco, Mesa Counties, Colo., creates an 0il Shale
Regional Planning Commission.

November 1971 - Department of the Interior publithed notice
of call for nominations of areas for oil shale leasing.
Fifteen companies submitted 17 nominations on 13 separate
tracts in Utah, and Colorado, and one nomination on one tract
in Wyoming. The 23 1ndustry nominations on 18 separate

tracts in the three States were supplemented by two additional

tracts nominated by the Governor of Wyoming.

January 31, 1972 - Lease nominations were closed.

February - April 1972 -~ The nominated tracts were reviewed
by a selection committee of Federal and State experts, in
order to recommend a total of six tracts, two in each State,
for competitive-bid leasing. The six recommended tracts
were further reviewed by the Department of the Interior,

and by representatives of the Governor's Task Force in each
of the three States, and the final selections were announced
on April 25, 1972.

April - September 1972 -~ Revised draft environmental state-
ment was prepared by Interior and published in three volumes
describing (1) a regional overview of the expected environ-
mental impact of a prototype oil shale leasing program and
the projected impact of a mature l-million-barrel-per-day

- shale oil industry; (2) a discussion of other energy sources

which may be considered as alternatives to the development
of o0il shale; and (3) an analysis of the impact of develop-
ment of six specific proposed lease tracts.

Octobef 1972 - Public hearings held in the cities of Denver
and Grand Junction, Colo.; Salt Lake City and Vernal, Utah

Cheyenne and Rock Springs Wyo. Public review process

extended from October 23, 1972, to November 7, 1972, by
the Secretary of the Interior.
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- November 1972 - August 1973 - 0il Shale Task Force reviewed
all public comments and prepared the’ Flnal Env1ronmenta1
Statement.

C. Proposed Schedule of Future Actions
It is proposed that the folloﬁing schedule of activities be
impleménted if, after issuance of the Final Envirommental Statement,
the decision is made to proceed with the program:

1. A notice of the proposed lease sale would be publlshed
fixing the date of the first sale 30 days or more after
initial publication of notice.,

2. The six lease sales would be held in sequence, at l4-day.
intervals, in the appropriate State Bureau of Land Manage-

ment offices. The proposed order of sale would be Tracts
C-a, C -b U-a, U-b, W-a and W-b.

ﬁ3\ Prior to the approval of the detailed mining'plan; which is

o \

[

required by the third anniversary date of the lease for each of the
selected tracts, the Department would hold public hearings on these
plans for each tract in the county in which the tract is located.
Members- of the Technical Advisory Board. would participate in order
to obtain public comments on the adequacy of the plans proposed for

environmental protection.

D. Agency Participation .

Personnel from the following Federal and non-Féderal’organiza-
tions have participated in the envirommental analysis of the program

and preparation of the environﬁental_statement through direct partici-

‘pation, as consultants, or in review or observer capacities:
] . .



b.

1. Federal Agencles

Department of the Interlor

0Oil-Shale Task Force -~ Staff selected from the Buréau

of Mines, Bureau of Land Management, Bureau of Reclamation,
Bureau of Sport Fisheries and Wildlife, Bureau of Outdoor °
Recreation, and U.S., Geological Survey.

Department of Agriculture - Soil Conservation Service

Department of Health, Education, and Welfare

Department of Housing and Urban Develgpment

Department of the Treasury .

Department of Defemse = Office of Naval Petroleum Reserves:

Atomic Energy Commission

Federal Power Commission

Envirommental Protection Agency

2, DNon-Federal Agencies and Organizatioms

State Agencies

- State of Colorado, Director of Natural Resources - Special
Committee on Economics of Envirommental Protectionm,
Governor's 0il-Shale Advisory Committee

- State of Utah, Department of Natural Resources - Committee
on Environmental Problems of 0il Shale

- State of Wyoming, Department of Economic Planning and
Development - Wyoming Oil-Shale Envirommental Planning
Committee

Local Agencies

- 0il-Shale Regional Plamning Commission - Garf1e1d Mesa,
and Rio Blanco Counties, Colorado

r c. Private Groups

d

-

Private Industry participants in the exploratory core drilling
and tract nomination program included the following companies:
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American Petrofina Co. of Texas, Ashland 0il, Inc.,
Atlantic Richfield Co., Barodynamics, Inc., Occidental
Petroleum Corp., Geokinetics, Inc., Gulf Minerals
Resources Co., Marathon 0il Co., The 0il Shale Corp.,
Phelps Dodge Corp., Shell 0il Co., SOHIO Petroleum Co.,
The Superior 0il Co., Sun 0il Co., Western 0il Shale
Corp.

- Conservation Groups that have participated in oil shale
field trips and public orientation meetings have included: -
Denver Audubon Society, Colorado Open Space Council,
Thorn Ecological Institute, Colorado State Rehabilitation
Sub-Committee,

E. Field Briefings

The summary below recounts various meetings, briefings, and
field inspection tours in which Departmental staff have participated

in order to inform and obtain the views of parties interested in

¥,

LA

P

ithe prototype oil shale leasing program.
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DEPARTMENT OF INTERIOR

MAJOR OIL SHALE FIELD TRIPS
AND

PUBLIC ORIENTATION MEETINGS
FROM

June 1971 to July 28, 1972

PURPOSE DATE PLACE REMARKS
Regional Development and June 1, 1971 Rifle, Colo. Regional Dev, and Land Use Plan,

Land Use Planning Comm.
Meeting

Dqé&er Audubon 0il Shale
B{ééifng Prior to Field Trip

Denver Audubon 0il Shale
Tour :

Colorado State Rehabilita-
tion Subcommittee Field Trip

Colorado Open :Space Council
Environmental Briefing

Secretary of the Interior
0il Shale Tour

[

i

ﬂriefing for Colorado Bar
Association on proposed Pro-
totype Program

0il Shale Regional Planning
Commission Tour

Comm meeting with Piceance
Creek Basin Region County
Commissioners, mayors, and
planning commissioners, brief-

. ing and slide show presentation

July 1, 1971 pepver, Colo.

July 1971 Piceance Creek
' Basin
Aug. 1971 Piceance Creek
" Basin
Aug., 1971 Denver, Colo.
Aug. 1971 Parachute
- Creek and
Anvil Points
Oct. 1971 Colorado
Springs, Colo.
Oct. 1971 Piceance

Creek Basin

I-11

Slide show presentation before
Denver Audubon. Society descri-
bing the proposed prototype
0il shale program along with
discussion from several of the
oil shale task force members
and industry. i

Field trip to Colorado oil
shale area and present indus-
try operations.

Field study group comsidering
further work for envirommental
protection,

Briefing on proposed oil shale
program announced June 29,
1971 - Council is composed of
representatives of various
environmental groups in the
area. '

Field trip and briefing for
Secretary, two Senators, one
Congressman, Lt, Govermor,
government officials, industry
officials and press.

Slide - tape show presented at
annual meeting and discussed.

Tour of Colony mine and facil-
ities, Shell core drilling
site, and general Colorado

oil shale area.



DATE

REMARKS

PURPOSE PLACE
Utah Geological Society Nov. 1971 salt Lake Speech before Utah Geological
Speech : City, Utah Society presenting proposed
0il shale program including
slide show. :
Proposed Prototype 0il Feb. 1972 Boulder, Colo. 0il shale talk including
Shale Program Presentation ’ presentation of the prototype
oil shale leasing program at
" the University of Colorado
Journal Club Meeting .
Interior Department~Public Feb, 1972 Piceance Tour for Mr. Charles Wallace,
Relations Field Trip Creek Basin Interior Dept. Public Relations
to the Basin and adjacent west-
ern slope areas,
Proposed Prototype 0il March 1972 Denver, Colo. Youth Advisory Board to the
Shale Program Presentatlon ’ ’ EPA - National meeting at the
Cosmopolltan Hotel
Proposed Prototype 0il April 1972 Vernal, Utah Slide show and discussion of
Shale‘Program Presentation E the proposed prototype oil
T shale program before the
Kiwanis Club .
Rocky Mountain 0il & Gas -Apri1'1972 B1111ngs, Mont.Speech at m1d—year meeting,
Assn. , Synthetic Fuels Div., presented the proposed proto-
Speech type oil shale program with
progress report on current
oil shale activities.
Proposed Prototype 0il May 1972 Glenwood Slide show and discussion of
Shale Program Presentation Springs, Colo. the proposed prototype oil
: shale program before the
National Society of American
Foresters,
Field Trip for the Public May 1972 Wyoming "Field tour for the public to
Colorado +inspect selected oil shale
Utah tracts W~a & W-b (Wyoming),
C-a & C-b (Colorado) and
U-a and U-b (Utah),
June 1972 Denver, Colo. Briefing for Secretary of

Secretary 0il Shale Briefing

Thorne Ecological Institute
Field Trip

[

-

i

June thru
July 1972
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Interior, Rogers C. B. Morton-

' News Release same date,

Aspen, Colo.
and surround-
ing areas,
incl. Piceance
Creek Basin

Sixth National Seminar.omn
Environmental Arts & Sciences,



PURPOSE

.DATE PLACE REMARKS
Field Trip for the Public July 1972 - Wyoming Field tour for the
Colorado public to inspect
Utah selected 0il shale

Denver Audubon Meetings

0il Shale Regional Planning

Colorado Open Space Council
Meetings

"QS te of Colorado- 0il Shale
Pl3anning and Coordination
Committee

0il Shale SLUP Applications

0il Shale SLUP Drilling

Monitoring and Inspection

LONG TERM ACTIVITIES

June 1971 to
present

June 1971 to
present

June 1971 to
present

September
thru Nov.
1971

October 1971
thru present

Denver, Colo.

Rifle, Colo.

Denver, Colo.

Denver, Colo.

Piceance
Creek Basin,
Uinta Basin

Piceance
Creek Basin,
Uinta Basin

traéts W-a, W-b (Wyoming),
C-a, C-b (Colorado),and
U-a, U-b (Utah) )

Several Denver meetings
during the period.

* Field trips to western

slope areas, mainly Rifle,
to attend about 15
meetings of the 0il

Shale Regional Planning
Commission

Several COSC meetings

_during the period.

Envirommental oil shale

problems committee (State
of Colorado) cooperative .
studies-multiple meetings

Multiple field trips to
inspect SLUP applications
prior to approval by multi-
disciplined inspection
group and agencies,

Multiple field trips to
examine and inspect oil
shale core drilling per-
mits, drilling activities,
and procedures.



L. T~

F. Review of the Draft Statement

The Draft Envirommental Statement for the PropoSed Prototype
0il Shale Leasing Program was released by the Department of the
Interior on September 7, 1972. Notice of availability of the
Draft Statement was published in the Federal Register, pages 18098-
18099, vol. 37, No. 174, Thursday, September 7, 1972, 1In that
same location, a notice was also published announcing that public

Hearings on the Draft Statement were to be held the week of October 10-

13, 1972 in the State capitals of the three States involved, Colorado,

Wyoming, and Utah, and in three cities of these states near the

.propused lease sites. The published notice announced that written

.if?omments would be received on the Draft Statement for a period of
<y .

45 days (October 22, 1972) after the publication of the notice. The
deadline was later extended by the Secretary of the Interior to
November 7, 1972, in response to comments received both in wfiting
and at the public hearings requesting an extension in time.

Copies of the Draft Statement were sent to 18 Federal ageheies,
5 State House agencies and 55 private organizations and comments

were requested (Table I-1).

G. Plans for Future Coordination
Should a decision be reached to implement the proposed program,
the Secretary of the Interior will issue an order establishing
policies and procedures to be followed by the Department to effec-
tuate the program. A proposed Secretarial Order is repro&uced

below.
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United States Department of the Interior

OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

ORDER NO, (Proposed to be issued if a decision is reached to
implement the proposed prototype oil shale leasing
program.)

Subject: Prototype 0il Shale Leasing Program

Sec. 1 Purpose. This order prescribes policy and procedures for
the prototype oil shale leasing program under the Mineral Leasing
Act, as amended (30 U.S.C. 88 181-263).

Sec. 2 Policy. The issuance of any prototype oil shale leases
and the supervision of operations under such leases shall be con-
ducted pursuant to the regular chanmnels of authority in the Depart-

y ment, Secretarial Order 2948 establishes the respective fields of

responsibility of the Bureau of Land Management and the Geological
Survey. All oil shale leasing and supervision of lease operations
shall be pursuant to Secretarial Order 2948 and the applicable
regulations, specifically those in 43 CFR Part 23, 43 CFR Group
3000, and 30 CFR Part 231.

Sec. 3 Establishment of Technical Advisory Board. While ultimate
responsibility for leasing and supervision of operations shall follow
the existing channels of authority set up in Secretarial Order 2948
and the regulations cited above, the oil shale program is a venture
into a new area in which many problems are still not solved and in
which it is of vital importance that necessary safeguards be taken

to protect the environment. Consequently, the Assistant Secretary--~
Land and Water Resources is directed to establish, after consultation
with the Assistant Secretary--Energy and Minerals, an 0il Shale Tech-
nical Advisory Board to assist the responsible officers in the
performance of their duties,

Sec. 4 Membership. The Oil Shale Technical Advisory Board will
have its headquarters in Denver and will comprise members from the
following departmental bureaus and offices: the Bureau of Land
Management, the Geolog1ca1 Survey, the Bureau of Mines, the Bureau
of Outdoor Recreation, the Bureau of Sport Fisheries and Wildlife,
the National Park Service, the Bureau of Reclamation, the Bureau

of Indian Affairs, and the Office of the Solicitor. The heads of
the Executive Departments and the Administrator of the Environmental
Protection Agency shall also be invited to appoint members to the
Board. The governors of the States within the boundaries of which
oil shale leases have been issued and any govermments of local units
within the boundaries of which leases have been issued will be

1-15



invited to designate representatives (including members of the
general public) to be observers and to present their views to the
Board when appropriate, although they will not be members of the
Board. The chairman of the Technical Advisory Board and such
clerical staff as may be needed will be appointed by the Assistant
Secretary~--Land and Water Resources, after consultation with the
Assistant Secretary--Energy and Minerals. :

Sec. 5 Functions. The functions of the Technical Advisory Board

- shall be advisory only, with particular responsibility to advise

the district manager of the Bureau of Land Management and the
mining supervisor of the Geological Survey in the exercise of their
respective functions under the prototype o0il shale leasing program.
Although the functions of the Technical Advisory Baard are purely
advisory, the mining supervisor of the Geological Survey shall not
approve exploratory or development plans under section 10 of a
prototype lease, or significant amendments or revisions of, or
supplements to, such plans, until he has submitted .those plans, or
amendments, revisions, or supplements, to the Technical Advisory
Board and has given .interested members an opportunity to comment

.on them. Similarly, the district manager of the Bureau of Land

Management shall issue no special land use permit in connection

:yﬁth the prototype oil shale leasing program until he has submitted

tht application for that permit to the Technical Advisory Board

and has given interested members an opportunity to comment on it.
The mining supervisor shall not approve the detailed development
plan under section 10 of a prototype lease without a public hearing
on the environmental aspects of that plan. The mining supervisor
and the district manager may hold such other hearings on actions

in connection with the prototype oil shale program as they deem
desirable. The Technical Advisory Board shall assist the mining
supervisor or the district manager in conducting public hearings.
The Technical Advisory Board shall prepare an annual report to

the Secretary on the envirommental aspects of the Prototype 0il
Shale Leasing Program and on the status of exploration and develop-

-ment activities. This report will be made available to the public.

Sec. 6 Disputed Decisions. If any member of the Technical Advisory
Board ‘'is dissatisfied with a decision of the Department's management
or supervisory personnel with respect to an oil shale lease, he is
expected to bring that matter first to the attention of the Board.
The Technical Advisory Board will attempt to resolve all problems
brought to its attention, but,.if the Board is unable to do so, a

‘dissatisfied member is expected to bring his objections to the

attention of his own superior, and any matter may thus be brought
to the attention of the Secretary of the Interior through the
normal channels of authority as prescribed in 110 DM 1.11.
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Sec. 7 Liaison Officer. The Assistant Secretary--Land and Water
Resources, after consultation with the Assistant Secretary--Energy
and Minerals, shall appoint a departmental employee stationed in
Washington, D. C., to serve as the responsible liaison officer
between the Technical Advisory Board and the Secretariat.

Sec. 8 0il Shale Task Force. The present 0il Shale Task Force,
. established by the Assistant Secretary--Minerals and the Assistant -
Secretary--Public Land Management on January 16, 1970, shall be
dissolved when this order becomes effective, as provided in _
section 9 below, and until that time it shall continue 1ts present
duties. :

Sec, 9  Effective Date. This order will becbme effective on the
day following the completion of the acceptance or rejection of a11
bids received for the six prototype leases offered

Y ) - ‘ Secretary of the Interior

Date:
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_Table I-1,--Groups Solicited for Comments on the Draft Environmental

Statement

Federal agencies:

Environmental Protection Agency

Department of Commerce

Department of Transportation

Atomic Energy Commission

Federal Power Commission

Office of Emergency Preparedness

Department of Defense - Office of Naval Petroleum and 0il Shale Reserves
Department of Agriculture

Bureau of Sport Fisheries and Wildlife, Department of the Interior
National Park Service, Department of the Interior

Bureau of Outdoor Recreation, Department of the Interior
Geological Survey, Department of the Interior

Bureau of Mines, Department of the Interior

Office of Coal Research, Department of the Interior

-.Qffice of 0il and Gas, Department of the Interior
‘{BB;eau»of Land Management, Department of the Interior

Bireau of Indian Affairs, Department of the Interior
Bureau of Reclamation, Department of the Interior

State agencies:

Colorado Department of Local Affairs

Utah State Planning Coordinator

Wyoming State Planning Coordinator

0il Shale Regional Planning Commission (of Garfield, Mesa and
Rio Blanco Counties, Colo.). -

County Commissioners of Utah County and Wyoming County

Private organizations:

Natural Resources Defense Council

~ Rocky Mountain Center on Environment

University of Wisconsin, Glen D. Weaver
Colorado Open Space Council

Sierra Club

Wilderness Society

National Audubon Society

National Recreation and Park Association
Wildlife Management Institute

National Wildlife Federation

Izaac Walton League

Environmental Action

Friends of the Earth

Environmental Policy Center
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‘Table I-1. (cont.).--Groups Solicited for Comments on the Draft
Envirommental Statement.

Private organizations (cont.):

Conservation Foundation

Nature Conservancy

American Forest Association

Center for Law and Social Policy
Environmental Defense Fund
Colorado Sportsmen's Association
Rocky Mountain Sportsmen's Federation
National Council of Public Land Users
Utah Wildlife Federation

Wyoming Open Space Council

American Petrofina Co. of Texas
Ashland 0il, Inc,

Barodynamics, Inc,

Occidental Petroleum Corp.

Garrett Research (Occidental Petroleum Corp.)

- ; Geokinetics, Inc.

o T

L, Gulf Minerals Resources Co.

_ NMarathon 0il Co.

,*he 0il Shale Corp.

Phelps Dodge Corp.

Shell 0il Co.

SOHIO Petroleum Co.

The Superior 0il Co.
Cameron Engineers

Sun 0il Co.

Western 0il Shale Corp.
Mobil 0il Co.

Chevron 0il Co.

Equity 0il Co.

Cities Service 0il Co.
Carter 0il Co.

Union 0il Co.

Getty 0il Co.

Development Engineering
Denver Audubon Society
Thorne Ecological Institute
Colorado State Rehabilitation Sub-Committee
Denver Research Institute
Humble 0il and Refining Co.
AMOCO Production Co.

Bell Petroleum Co.
Atlantic-Richfield Co.
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II. ANALYSIS OF PUBLIC COMMENTS
Public.reView of the September 1972 Draft Envifonmeﬁtal Statement
resulted in extensive participation by interested individuals and
organizgd groups.- In this ﬁhapper, a summary overview is presented
-of tﬁe types of comménts received. 1In addition, it.serﬁes as a guide
to discuésions in the Final Enviromnmental Statement which deals with
the subjects raised in the comments., The subjects of -the comments con-
tained hgrein were reclassified and further sub-divided in Chapter III
to enable an o;derly narrative response to each topic. Thus, Chapter
IT is designed,to introduce the reader to the review subject material
while Chapter III contains a more detailed presentation of the comments ‘
i»and the Department of the Interior‘responseé.
T4 Written comments_wefé received from 17 Federal agencies, I U.S.
Congressman, .7 State agencies, 29 envirommental-conservation groups,
25 private industrial companies, 123 private citizens, and 3 miSéel-
laneous groups. These written comments totaled 1,939 pages, including
1,102 pages of appended materials. Reproduction of all letters
received. are contained in Volume V. |
Testimony was received from 95 individuals at-the public hearings
held during ;he week of October 10-13, 1972, Transcripts 6f»this e
testiﬁony comprised 450 pages. Reproduction of the hearings transb
cripts are contained in Volume VI of this environmental statement.
In addifion to the oral testiﬁony, material was submitted to the
Director, Office of Heariﬁgs and Appeals, that totaled 388 pages.
These materials were designated as "Exhibits" of the particular
public hearing at which these ;ere submitted. The supplemental

testimony, the material appended with the written comments, and
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;other public documents (Chapter IV, Section C, this volﬁme) are avail-
- -able for inspection by the public in. the Office of the 0il Shale
Coordinator, Department of the Interior, Washington, D. C. 20240.
The types of comments received are classified below into two
categories: (a) general comments, and (b) comments on environmental
matters. 'ﬁach comment is footnoted and keyed to an appropriate

reference in Comment Index List, Section C, of this chapter.

A. ngeral Comments
A wide variety of opinions were offered by the reviewers. Many

reviewers criticized the Draft Environmental Statement as being in-
adequate'or not conforming to the National Envirommental Policy Act,
-F%ile others generally approved of the Draft étatement.2 'Two-major
géggiews were received on the June 1971 preliminary environmental
statement. One of these respondents (ggyl/ found that the September
(1972) draft statement still does not satisfy the~requirements of fhe
National Envirommental Policy Act, while the other 42 stated that "...
it'will be extremely difficult for critics to contend with éccuracy
that the Draft_Statement’has 'ignored'.significant environmental
aspects..." The Department was criticized for alleged lack of suffi-
cient public notice3 and coordinatioﬁ with individual and Sfate
scientists,4.the_ColOrado'Division of Wil&life, the Wyoﬁing Game and
Fish Departmen_t,5 and for the time of holding public hearings.6
Comments were made concerning tﬁe preparation of a new Draft Environ-

B 7 ) . 8
mental Statement, and the decision-making process. Accusations of

[

-

a govermment-industry coalition or subsidization of private industry

1/ References to individuals or groups may be found in Chapter IV,
Sections A and B of this volume,
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9 :
while one request was made for a government-

. 10
industry prototype program as an alternmative to the proposed action.

':5y gdverﬁment‘were made,
. ) 11
A number-of comments cited the need for a national energy policy.
One letter voiced a strong plea for energy conservation,12 and another
comment requested the governmenf to encourage alternative transportation
modes.13 Two comments discussed éﬁe alternatives of .offshore production,
Fourteen comments questioned the neéd to develop oil shale when
the estimated production (l-million BPD) would sﬁéply only 4 percent
of the Nation's 1985 energy needs.15 One comment questiomed that
the U.S. was not facing an energy crisis but was instead faced with

_ 16 17
.;apidly growing demand. Statements that oil shale is not commercial

f;“‘d is only a stopgap measure until the full use of nuclear energy is
1 18 .
attained, were made. A research institute stated that, "the develop-

ment profiie presented by Interior falls within the acceptable range

of judgment based on nati&nal energy-needs and the level of our techno-

logic capability."1 Numerous comments were received suggesting expiora-

tion of energy aitérnatives20 and others cited the energy crisis and

the need for oil shale development.21

Re&iewers qlaimedva need for moré planning and more studies,22

and a need to take cognizance of several energy studies such as the
Northern Great Plains Resource Program.23 Questions were raised con-
cerning the development of private oil shale lands first24 and the

( Department's evaluation of the prototype program with respect to the

4 : 25
% possibility of declaring a moratorium on further leasing.
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vComments were receivgd'requeétihg that the Department e;tablish:
(a) a tract selection committee; (b) a léaée form committee; and
(c) a program-review committee.26 Also, it was requested t#ét
economic or cost-benefit analyses be made.27
Two comments suggested that oil shale developmgnt should not
vprocéed‘until standards and.regulaéions are paséed by Congress, or,
alterqatively,'the Department‘should prepare legislation and/or
amend its own regulations to insure minimal environmental impacts.
The balance of payments deficit?? and the lack of generation
of public revenues by oil imports30 was cited. One company requested
_that the depletion allowance Be increased and stated that the 5,120
qw;?cre iease limit was insufftciént.31
B It was claimed that tﬁe Department has dismissed in situ develop-
ment.32 Also, a group of companies, organized in a joint venture,
criticize& competitive Bidding and cited the nged for a role for
small companies and in situ research.
The extensive land requirements 6f oil shaleldevelopment and
the need for land-use planning was cited.34? 35‘
Questions were raised about who bears the cost for providing
enﬁironmental repair.36
" One engineering company offered answefs to six questions con-
cgrning mattérs separately ad@ressed in thié volume: (a) private
r lands zg_qulic lands; (b).joint study; (c) crash progfam; (d) tract
; aiternatives; (e) salinity; and (f) gurtailing development in the

R . 3
absence of solutions to environmental problems. 7
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‘A number of technologic comments were received. Fourteen
comments were received emphasizing the prototype nature of the

leasing program,38 Eight other diverse technologic comments were

39 to 45

received.

Comment was received on the tract selection process,46

adequacy of consideration of alternatives to selected t-racts,47 and
the question of why the particular six tracts were chosen.48

B. Comments on Environmental Matters

The impacts of industrial development were questioned.49 Many
of the respondents expressed concern about damage to the total

ecology from the oil shalevdevelopment.50 Concern was expressed

\Eebout waste disposal problems, particularly disposal of spent

L.

éhale.51 Revegetation and land reclamation were the subjects of

52 53

other concerns, and questiéns regarding vegetation®~ and the need

for total ecological consideration were mentioned. %

Perhaps the matter of greatest concern to most of the reviewers

55a

was water. Questions concerning water quality, water resources,

availability, depletion, domestic and industrial water use projec-
tions, potential damage to the Colorado Rivér below Hoover Dam, and
many others, wefg raised.55b-r: |

Air quality, meteorology, emissions, and air quality monitoring
received extensive comment.5®
Thé socioeconomic effects of the o0il shale development were

the subject of much comment,573-1

and much reference was made to
social impacts due to the population increase expected in the oil

shale regions if oil shale development takes place. Various_questiohs
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. g,

were asked, such as: What happens if.there is a sudden shutdown of
the industry? What about impacts on municiﬁal water and sewage?
What will be the need for increased health, medical, and dental
services? and other questions.

Another area of major éoncern was addressed to the impaét on
wildlife in the o0il shale régions.ssa Many questions were raised
concerning the interrelationship between wildlife and its environ-
ment, effects on fishing and hunting, consideration of several
Federal and internatioﬁal treaties regarding wildlife, effect on
wildlife due to.increased populations, need for wildlife inventories,

and others.58b"m Reviewers offered many questions and comments

‘“fxegarding mining ope:ations.59 Concerns were expressed, for example,
=y _

about mining subsidence, mine safety, dust control, ventilation air,

spoilage of strip mining, backfilling, and environmental analyses

before mining.sgb-j

Archaeological, esthetic and recreational values were concerns

. 60a-e
of other reviewers.

Numerous comments were received on the proposed lease and
stipulations.6la'x- Comments received were critical of: the powers
of the Mining Supervisor, the lessee's monitoring program, the:

‘ . 6la-
rental rate, the escrow bond, the bid order, and others. la-x

62 oil spills,63

Comments were also received on Indian Claims,
. 6 . A . . .
erosion, 4 and the need for more in-depth information regarding

climate.6
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C. Comment Tndex List

The section that follows list the categories and suB-categofies
of comments received during the review process. Listed under the
headings are the reférgnce nuﬁbers for the appropriate reviewer.

A cdmplete identification for the reférence is given iﬁ Chapter IV
of this volume. The letter or hearing transcript referred to is

reproduced in Volumes V and VI.
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1. Draft envirommental statement inadeduate
1/
Comment Reference No.: (28) (30) (34) (36) (37) (38) (39) (40) (41).
- (44) (50) (81) (83) (85) (87) (98) (125) (160) -

(163) (165) (168) (179) (186) (198) (202) (207)
(226) (241) (283)

2. General approvél of draft environmental stafement.
Comment Reference No.: (3)(4)(11)(12)(13)(17)(42)(54)(57)(58)
: '(59) (62) (68) (69) (72) (74) (200) (201) (208)
(217) (225) (235) (256) (257) (272) (276) (286)
3. Sufficiency of public mnotice:
Comment Reference No.: (140)(158)(161)(182)(195)(228)(290)

Discussion, Sec: Vol. 1V, Chapt. III, Sec. K.1

4.. Coordination with individual or State scientists
4 Comment Reference No.:  (20)(30) (127) (168) (289)

Discussion, See: Vol. 111, Chapter I, Sec. B
5. Coordination with Colorado Wildlife D1v151on or the Wyoming Game
and Fish Department
Comment Reference No.: (25) (79) (189) (220)
Discussion, See: Vol. I, Chapt. I1I, Sec. C.8 and D.6
' Vol. III, Chapt. I, Sec. B
Vol. IV, Chapt. E.5
6. Method of holding public hearings
Comment Reference No.: (83)

Discussion, See: Vol. 1V, Chapt. III, Sec. K.1

Reference to individuals or groups may be found in Chapter IV,
.Sections A and B of this volume.

h—f"« [
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11.

12,

13.

Requests for submission of new draft environmental statement
Comment Reference No.: (33)(39)

Discussion, See: Vol. IV, Chapt. III, Sec. K.4

Decision making process
Comment Reference No.: (7)(38) (39)

Discussion, See: ~ vol. III, Chapt. IX

Assertion of govermment-industry coalition
Comment Reference No.: (49) (145)

Discussion, See: ‘ Vol. IV, Chapt. III, Sec. J.50

Request for govermment-industry prototype program

Comment Reference No.: (38)

Discussion, See: . Vol. III, Chapt. IX, Sec. C

Need for a National Energy Policy

Comment Reference No.: (7)(7a) (18) (30) (38) (41) (83) (146) (153)
(202) (229) (233) (241) (245) (247) (269)

Discussion, See: Vvol. 1V, Chapt. III, Sec. I.1ll1

Energy conservat ioh
Comment Reference No.: (33)

Discussion, See: Vol. II, Chapt. V, Sec. A

Govermment should encourage alternative transportation modes
Comment Reference No.: (202)

Discﬁssion, See: Vol. II, Chapt. V, Sec. A
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14,

15.

16.

18.

19.

Alternatives. of offshore production
Comment Reference No.: (62)(66)

Discussion, See: Vol. II, Chapt. V, Sec. B

Shale oil will supply only 4 percent of energy needs by 1985

Comment Reference No.: (18)(28)(83) (94) (118)(129)(136) (158)
" (171) (173) (199) (202) (215) (230)

Discussion, See: Vol. IV, Chapt. III, Sec. I.19

U.S. not facing an energy crisis--instead faced with rapldly

‘growing demand

Comment Reference No.: (215)

Discussion, See: Vol. II, Chapt I, Sec. A

0il shale is not commercial
Comment Reference No.: (117)(136)(153)(155)
‘Discussion, See: Vol. I, Chapt. III, Sec. A
0il shale only a stopgap until full development of nuclear
energy
Comment Reference No.: (123)(136)
Discussion, See: Vol. II, Chapt. V, See. B
0il shale development within acceptable range of judgment
/
Comment Reference No.: (24)

Discussion, See: Vol. IV, Chapt. III, Sec. A.1l5

Explore alternative energy sources

Comment Reference No.: (2)(7)(7a) (18) (22) (23) (30) (36) (38) (39)
T (41) (42) (44) (45) (89) (99) (106) (117) (12%)
(129) (153) (155) (173) (184) (188) (193) (202)
(204) (214) (222) (228) (230) (269)

Discussion, See: Vol. I1
Vol. IV, Chapt. III, Sec. I
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- 21,

22.

123,

24,

25.

26.

Energy crisis.and need for oil shale development
Comment Reference No.: (7a)(11)(21)(53) (54)(55)(57) (64) (68)
: (69) (70) (71) (72) (73) (75) (200) (203) (210)
(213) (235)(253) (254) (256) (261) (262) (271)
(272) (273) (278) (279) (284) (290)

Discussion, See: Vol. IV, Chapt. III, Sec. I.13

Need for more studies and planning
Comment Reference No.: (5)(23)(26)(29)(33)(36)(38)(39)(40)(42)
(45) (51)(72) (77) (82) (86) (93) (97) (1.27) (130)
(134) (139) (142) (144)(146) (147) (150) (151)
(154) (166) (174) (175) (181) (183) (188) (189)
(191) (202) (205) (215) (220) (224) (269)
Discussion,  See: Vol., IV, Chapt. III, Secs. I.12 and I.20
Other resource studieé (i.e., Norghern Great Plains Resource
Progtam) ' ’

Comment Reference No.: (7)(39)

Discussion, See: Vol. IV, Chapt. III, Sec. I.10

Develop private oil shale lands_first

Comment Reference No.: (7)(23)(30)(32)(39) (42) (51)(102) (127)
(136) (185) (207) (221) (222) (285) (293)

Discussion, See: Vol. III, Chapt. IX, Sec. E
Evaluation of prototype program, including possibility of
moratorium on further leasing

Comment Reference No.: (7)

Discussion, See: Vol. IV, Chapt. III, Sec. K.2
Department should establish tract seiection, lease form, and
program review committees

Comment Reference No.: (30) (38) (39)

Discussion, See: Vol. IV, Chapt. IITI, Secs. J.29 and J.47
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27.

28.

29.

30.

31.

32.

33.

Requests for economic or cost-benefit analysis
‘Comment Reference No.: (6)(38)(39)(50)

Discussion, See: Vol. IV, Chapt. III, Sec. K.3

Wait for new standards or regulations
(Comment Reference No.: (18)(39)

Discussion, See: ' Vol. IV, Chapt. III, Sec. J,.32

The balance éf payments deficit

Comment Reference No.: (11)(210)(235)(276)

Discussion, See: | vol. II, Chapts. I, Ii, IIT and IV
Reliance on foreign sources of oil does not generate public
revenues at the Federal level

Comment Reference'Né.: (24)

Discussion, See: Vol. 1V, Chapt, III, Sec. H.18
Depletion.allowance should be increased and present 5,120 acre
limit for leasing is not sufficient

Comment Réference No.: (72)

Discussion, See: Vol. IV, Chapt. III, Secs. J.1 and J.4

Claims that Department has dismissed in-situ processing:

Comment Reference No.: (209) (266)

Discussion, See: Vol. I, Chapt. ITI, Sec; B.l.c
: Vol. 11X, Chapt. III, Sec. B, and
’ Sec. C.3

Company joint venture comment: competitive bidding, role of
small companies, in situ research '

Comment Reference No.: (21)(53)(55) (60 (61) (63) (65) (71) (76)
| (209) (238) (266)

Discussion, See: Vol. IV, Chapt. III, Sec. J.48
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34. Land reduiréments--land usé planning

Comment Reference No.: (36)(38)(39)(45)(136)(222)(223)

Discussion, See: Vol. IV, Chapt. III, Sec. H.19

35. Need for land use planning and control

Comment Reference No.: .(7)(36)(42)(44)(52)

Discussion, See: Vol. IV, Chapt7 III, Sec. H.19

36. Cost for providing envirommental repair

Comment Reference No.: (18)(30)(36)(50)(79)

Discussion, See: Vol. III, Chapt. I, Sec. C.5

Engineering company answers to six common questions regarding

:37.
; 0oil shale development
A Comment Reference No.: (57)
Discussion, See: Vol. IV, Chapt. III, Secs. I.26, 1.12,
: 1.13, 1.17, B.2, 1.20

38. Prototype nature of the leasing program

Comment Reference No.: (21)(24)(54) (59) (64) (70) (73) (74) (254)
: (256) (275) (276) (278) (279)

Discussion, See: Vol. III,'Chapt. I

Discussion of oil shale economlcs and length of time to develop

39.
Athabasca Tar Sands
Comment Reference No.: (73):
Discussion, See: _ Vol. IIT, Chapt. III, Sec. A
: "Vol. III, Chapt. IX, Sec. E
’ Vol. IV, Chapt. III, Sec. I
»& 40. Comment asserting reluctance to answer questions on hazards of
' in sitiu processing ' :

Comment Reference No.: (50)

Discussion, See: Vol. I, Chapt. III
Vol. III, Chapt. IV
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41.

42.

43.

45,

46.

Need for more detailed treatment of coal gasification and

‘liquefaction

Comment Reference No.:

Discussion, See:

(10)

Vol. II, Chapt. V, Sec. B.5
Vol. IV, Chapt. III, Seec. I.1

Co-development of nahcolite-dawsonite

Comment Reference No.:

Discussion, See:

(13) (74) (207) (225)

Vol. IV, Chapt. III, Secs. A.7, A.8

Conflict with nuclear stimulation of natural gas

Comment Reference No.:

Discussion, See:

(19) (67) (206) (212) (293)

Vol. I, Chapt. II, Sec. A.4.c
Vol. IV, Chapt. III, Sec. I.8

How are sodium-rich salt beds handled?

Comment Referenc¢ No.:

Discussion, See:

(22)

Vol. IV, Chapt. III, Sec. A.8

Why not a '"waterless development?"

Comment Reference No.:

Discussion, See:

Tract selection process
Gomment Reference No.:

Discussion, See:

(32)

Vol. IV, Chapt. III, Sec, A.5

(33) (38) (39) (42)

_Vol. III, Chapt. IX, Sec. H

Adequacy of consideration of alternatives to selected tracts

Comment Reference No.i

Discussion, See:

L]

(103)

Vol. III, Chapt. IX, Sec. H
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48.

49.

Why were the particular 6 tracts:chosen?

Comment Réference No.: (33)(36)(39)(42)(44)

Discussion, See: - Vol. III, Chapt. IX, Sec. H

Effects of industrial development

a.

Effects of a mature industry

Comment Reference No.: (2)(9)(28)(33) (36) (39) (42) (45) (47)
(52) (95) (163) (231) (233)

Discussion, See: Vol. III, Chapt.\iII

Vol. IV, Chapt. III, Sec. H.1l2
Triggering of related or peripheral industrial developments
Comment Reference No.: (42)
Discussion, See: Vol. I, Chapt. III, Sec. C.1l.a.8
Effects of oil shale development on areas outside the actual
development
Commentheference No.: (7)(23)(33)(38) (42) (44) (45) (52)

Discussion, See: Vol. I, Chapt. III

What about the period after oil shale deve10pment?

Comment Reference No.: (30)(32) (41) (95) (114) (162) (163)
(231) (295)

Discussion, See: Vol. IV, Chapt. III, Sec. H.13

Need for safeguards to shut down operations if determined

to be envirommentally unacceptable
Comment Reference No.: (7)(83)(214) (231) (247)

Discussion, See: Vol. IV, Chapt, III, Sec. I.20
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50.  Damage to total ecology (general)

Comment Reference No.: (43)(46)(77) (78)(83)(88) (90) (94) (102)
©(104) (113) (117) (123) (126) (131) (138) (139)
(144) (149) (150) (152) (155) (167) (173) (177)
(181) (182) (185) (186) (193) (196) (199) (291)

Discussion, See: " vol. I, Chapt. IIT, Table III-1, Sec. B.4
' Vol. I, Chapt. III, Sec. E
Vol. III, Chapt. IV, Sec. E
Vol. IV, Chapt. III, Sec. E

51, Waate disposal, partlcularly spent shale

Comment Reference No.: (6)(7)(13)(19)(23)(26)(38)(39)(49)(51)
(68) (77) (78) (86) (114) (117) (118) (120)
(136) (142) (146) (154) (158) (178) (191)

(211) (224) (268) (283)
. Discussion, See: Vol. I, Chapt I, Sec. C.1.4(2);
: ‘ Sec. D.3;
;ﬂé\ : v Sec. D.5.a
A _ ' Vol. I, Chapt I1I, Sec. C.5.9
. Vol. III, Chapt. II, Sec. B.l.e;
Sec. B.2.e;
Sec. B-3.e
Vol. III, Chapt. IV, Sec. A.l.a;
'  Sec. A.2.a;
Sec. A.2.b;
Sec., A.2.c;
Sec. A.3.a:
Sec. A.3.b;
Sec. A.4.a;
. Sec. A.4.b
52. Revegetation--land reclamation

Comment Reference No.: (2) (5) (7) (8) (26) (36) (39) (42) (43) (44)
\ (50) (83) (86) (L14) (137) (168) (217) (218)
(222) (270) (283) (290) (295)

Discussion, See: Vol. I, Chapt. I, Sec. D
r . Vol. I, Chapt. IV, Sec. A
' Vol. III, Chapt. IV, Sec. A

11-16



53. Vegetation

Comment Reference No.: (2)(12)(38)(154) (165) (166)(218)

‘Discussion, See: - Vol. I, Chapt 11, Sec. A.8;
-Sec. B.8;
-Sec. C.8;
Sec. D.8
Vol. I, Chapt, III, Sec. B.4 .
Vol. III, ghapt. II, Sec. B.1.f;
) Sec. B.2.f;
Sec. B.3.f;
Sec. B.4.f
54. Need for total ecological consideration
‘Comment Reference No.: (38)
-Discussion, See: Vol. I, Chapt. I, Sec. D.4

Vol. I, Chapt. II, Sec. A.6 to A.8;

: . ' Sec. B.6 to B.8;

Y , Sec. C.6 to C.8;

Y ' : . Sec. D.6 to D.8
o Also see @omment 50 above.

55. Water
a. General--quality, salinity, etc.

Corment Reference No.: (5)(7)(18) (19) (20) (28) (36) (38) (39)
(40) (42) (43) (44) (47) (49) (51)(78) (83)
(88) (95) (114) (117) (120) (127) (136) (13%)
(142) (145) (146) (153) (155) (158) (166)
(178) (191) (202) (211) (217) (222) (225)
(228) (280) (283) (285) (287) (295)

Discussion, See: Vol. I, Chapt. I, Sec. D.7
Vol. I, Chapt. II, Sec. A.5
Vol. I, Chapt. III, Sec. C
Vol. I, Chapt IV, Sec. C
Vol. I, Chapt. V, Sec. C
Vol. I, Chapt. VI, Sec. C

[ . ) Vol. III, Chapt. IV, Sec. C . /
Vol. IV, Chapt. III, Sec. B.2

o,
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Water resources--availability

Comment Reference No.: (2)(7)(20)(22)(28)(39)(47)(202)(258)
(270) (272) (282)

Discussion, See: Vol. I, Chapt. II, Sec. C
' Vol. 1V, Chapt. III, Sec. B.l

Depletion of ground water, surface water; and maintenance
of . quality '

Comment Reference No.: (6) (13)(33)(39)(50)

Discussion, See: Vol. I, Chapt. II, Sec. A.5.a;
Sec. A.5.b;
Sec. B.5;
Sec. C.5
Sec, D.5 and D.7.

Vol. I, Chapt. III, Sec. C
Vol. IV, Chapt. III, Secs. B and C

Water use projections--combined domestic and industrial

Comment Reference No.: (39)(163)

Discussion, See: Vol. I, Chapt. III, Sec. C.1l.a(7)
Vol. III, Chapt. IV, Sec. C

Potential damage to Colorado River below Hoover Dam
Comment Reference No.: (7)(L8)(19)(28) (33) (43) (155) (282)

Discussion, See: Vol. I, Chapt. II, Sec. A.5.a
Vol. IV, Chapt. III, Sec. B.2

Water use by increased populations

Comment Reference No.: (16)(28)(36)(39)(137)(163)(191)
L (223) (241)

Discussion, See: Vol. I, Chapt. III, Sec. C.l.a
Vol. IV, Chapt. III, Sec. B.3

Salinity detriments--Lower Colorado River Basin
Comment Reference No.: (22)(32) (42) (50)
Discussion, See: Vol. I, Chapt. I1I, Sec. A.5,

Sec. C.4.a
Vol. I, Chapt. III, Sec. C.4.b
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Dams and power plants

Comment Reference No.: (7)(13)(39) (85) (136) (137) (142) (163)
: (178) (247)

Discussion, See: Vol. I, Chapt. TII, Sec. A.5
‘ ' Vol. I, Chapt. III, Sec. C.l.a(5)
Vol. IV, Chapt. III, Sec. B.8
Water requirements--revegetation

Comment Reference No.: (36)(47)(79)

Discussion, See: . Vol. I, Chapt. III, Sec. C.l.a(6)
' Vol. III, Chapt. IV, Sec. B

Management of waste water and downstream impact
Comment Reference No.: (38)

Discussion, See: Vol. I, Chapt. II, Sec. A.5
: Vol. I, Chapt. III, Sec.6 .

Leaching of spent shale

Comment Reference No.: (7)(13)(19)(20)(23)(39)(50)

Discussion, See: Vol. I, Chapt. III, Sec. C.5.a;
’ Sec. C.5.b

Vol. IV, Chapt. III, Secs. B.1l, B.12,
: ' c.7

Water diversion
Comment Reference No.: (42)

Discussion, See: Vol. I, Chapt. II, Sec. A.5
Vol. I, Chapt. III, Sec. B.1

Pond evaporation and disposal
Comment Reference No.: (19)(50)
Discussion, See: Vol. I, Chapt. III, Sec. C.5.b

Subsurface injection

T—

-

Comment Reference No.: (47) .(50)

Discussion,-See: Vol. I, Chapt.
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56.

i
L.

Air

Basic water needs for the oil shale industry
Comment Reference No.: (7)
Discussion, See: Vol. I, Chapt. III, ‘Sec. C.l.a(8)

Determination of quality of water that can be best used for
various purposes

Comment Reference No.: (47) .
Discussion, See: Vol. I, Chapt. III, Sec. C.1

Final Environmental Statement should indicate how oil shale
development affects water availability and requirements

Comment Reference No.: (7)
Discussion, See: Vol. IV, Chapt. III, Sec. B.l, B.8

Water monitoring as part of s1urry-p1pe11ne-m1n1ng operatlon
(Black Mesa -Arizona)

Comment Reference No.: (1)

Discussion, See: - Vol. IV, Chapt. III, Sec. A.14

Quéiity-

Comment Reference No.: (2)(7) (14) (19) (29) (32) (42) (44) (50)
(78) (85) (127) (136) (137) (166) (168) (196)
(202) (211)(222) (226) (228) (229) (258)

(280) (281) (288) (289)

. ‘Discussion, See: ' Vol. I, Chapt. I, Sec. D.5
Vol. I, Chapt. I, Sec. D.7
Vol. I, Chapt. III, Sec. D
Vol. I, -Chapt. IV
Vol. I, Chapt. V, Sec..
Vol. I, Chapt. VI, Sec. D

Vol. III, Chapt. IV, Sec. C
Vol. IV, Chapt. III, Sec. D
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57.

.

Socioeconomic effects

a. General

Comment Reference No.: (5)(7)(16) (41)(95)(162) (163) (166) (202)
. : . - (217)(231) (233) (277) (281) (284) (294)

Discussion, See: Vol. I, Chapt. II, Sec. A.l1l;
' Sec. B.11;
Sec. C.10;
Sec. D.10
Vol. I, Chapt. III, Sec. H
Vol. I, Chapt. 'V, Sec. H
Vol. I, Chapt. VI, Sec. H

Vol. III, Chapt. II, Sec. B.l.h;
- : Sec. B.2.k;
Sec. B.3.k;
Sec. B.4.k
Vol. I11, Chapt. IV, Sec. D-
‘ Sec. G

Vol. III, Chapt. VI
_ Vol. IV, Chapt. III, Sec.

s

b. Population increase--schools, taxes, capital expenditures,

etc.

" Comment Reference No.: (2) (14)(16)(23) (39) (41) (42) (44) (49)
. (78) (85) (95) (122) (136) (137) (154) (155)
5163)(181)(201)(212)(223)(268)(280)

281) (290) (291)
Discussion, See: Vol. I, Chapt. III, Sec. H.l.b;
' Sec. H.2;
Sec. H.3;
: Sec. H.4
Vol. IV, Chapt. III, Secs. H.2, H.3,
H.7, H.8
H.9, H.10
H.12, H.21
c. Impacts of possible sudden shutdown
Comment Reference No.: (30) (41) (95) (114) (163)

Discussion, See: Vol. IV, Chapt. III, Sec. H.13
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~d. Health, medical, and dental service

Comment Reference No.: (27) (292)

Discussion, See: Vol. I, Chapt. III, Sec. H
Vol. IV, Chapt. III, Sec. H.1l4

e. Pogulation growth controls for regions--particularly
Colorado

Comment Reference No.: (163)

Discussion, See: Vol. IV, Chapt. III, Sec. H.3;
Sec., H.4

f. Population increase and land devoted to agficulture
Comment Reference No.: (165)
Discussion, See: Vol. IV, Chapt. III, Sec. H.5
g. Possibility of land speculation |
Comment Reference No.: (4i)(233)

Discussion, See: Vol. IV, Chapt. III, Sec.H.5

‘h. Impacts on municipal water and sewage

Comment Reference No.: (7)(27) (47) (202)
Discussion, See: Vol. I, Chapt. III, Sec. H.1l.d

i. Potential for influx of people into area looking for work
who are not qualified

Comment Reference No.: (41)(233)

Discussion, See: Vol. IV, Chapt. III, Sec.H.7

Wildlife
a. General

Comment Reference No.: (Form letter, See 80) (23)(26) (39)
(40) (42) (43) (48) (52) (86) (87) (120) ..
(122) (127) (131) (154) (160) (162) (165).
(166) (167) (179) (189) (205) (220) (236)
(250) (267) (270) (283) (290) -
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Discussion, See: Vol. I, Chapt. II, Sec. A.6;
' " Sec. B-6;
Sec. C.6;
_— Sec. - D.6
Vol. I, Chapt. III, Sec. E
Vol. I, Chapt. V. Sec. E
Vol. I, Chapt. VI, Sec. E
‘Vol. I1I, Chapt. II, Sec. B
Vol. ITII, Chapt. IV, Sec. D
Vol. TI11, Chapt. VI '
Vol. III, Chapt. VIII
Vol. IV, Chapt. 1III, Sec. E.

Need for a detailed wildlife analysis

Comment Reference No.: (38)(79) (138) (159) (160) (189) (202)

(242) o
Discussion, See: 'Vol. I, Chapt. II, Sec. A.6;
- ‘Sec. B.6;
Sec. C.6;
Sec. D.6

Vol. IV, Chapt. III, Sec. E.4

Need for a wildlife inventory and inventory of fishable
waters

Comment Reference No.:- (2)(23)(47)(189) (202)
Discussion, See: Vol. I, Chapt. II, Sec. A.6;
Sec. B.6;

Sec. C.6
Vol. IV, Chapt. III, Sec. E.4

Need for data on fish populations

Comment Reference No.: (25)(32) (42) (44) (47) (246)

Discussion, See: ‘ Vol. I, Chapt. II, Table II-12 and II-13
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Effects on ﬁildlife,due to increased populations
Comment Reference Neé.: (23)(39) (42) (44)

Discussion, See: ~ Vol. I, Chapt, III, Sec. E.3.a
Vol. IV, Chapt. III, Sec. E.2

Rare and endangered species .

Comment Reference No.: (6)(13)(32)(38)(138)(198) (268)

Discussion, See: -Vol., I, Chapt. II, Sec. A.6;
o Sec. B.6.e;
Sec. D.6.2
Vol. I, Chapt. III, Sec. E.2.h;
Sec. E.3.c

Vol. IV, Chapt. III, Sec. E.7, J.46

. Effects on wildlife browse--cattle férage'

Comment Reference No.: (7) (38) (42) (44)

'Diséussion, See: Vol. I, Chapt. II, Sec. B.6.b

- Vol. I, Chapt. V, Sec. F

Vol. IITI, Chapt. IV, Sec. E

Vol. ITII, Chapt. VI .

Vol. IV, Chapt. III, Secs. E.12, E.13

. E.14, F.1
Increased pressures on fish and wildlife by increased roads
and access '

Comment Reference No.: (47)
Discussion, See: Vol. I, Chapt. III, Sec.. E

Vol. I, Chapt IV, Sec. E
Vol. IV, Chapt. III, Secs. E.2, E.20

Restoration of wildlife habitat

Comment Reference No.: (50)
Discussion, See: Vol. III, Chapt V
‘Vol. IV, Chapt. III, Sec. E.13;

Sec. E.14

Hunting-fishing regulations, habitat, contribution to
economy, loss of habitat

Comment Reference No.: (2)(25)(79) (189) (283)

Discussion, See: Vol. I, Chapt. iI,’Sec. B.6.b
: Vol. IV, Chapt. III, Secs. E.9, E.10,
H.11
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Water develbpment projects and their effect upon wildlife
Cdmment'Reference No.: (23)
Vol. IV, Chapt. III, Sec. E.28

Discussion, See:

Interrelationship between wildlife and its enviromment

1.
Comment Reference No.: (7)(23)
Discussion, See: " Vol. I, Chapt. II, Sec. A.6;
. Sec. B.8
Vol. IV, Chapt. ITII, Sec. E.l; E.3,
' ' E.26
m. Consideration of five Federal and two international
treaties
Comment Reference No.: (38)
Discussion, See: Vol. IV, Chapt. III, Sec. E.23
Mining
a. General
Comment Reference No.: (2)(136) (145) (154) (237)
Discussion, See: Vol. I, Chapt. III, Sec¢c. C.2.a;
Sec. C.3.a
Vol. III, Chapt. III, Chapt. V
b. Health hazards

Comment Reference No.: (31) (42) (44) (78)

Discussion, See: Vol. I, Chapt. III, Sec. H

. Mine séfety

Comment Reference No.: (31)(42) (137) (211)

Discussion, See: Vol. IV, Chapt. III, Sec.H .15;"

"'Sec.H .16
Mine ventilation air as a source of air pollution
Comment Reference No.: (7)

Discussion, See: Vol. I, Chapt. III, Sec. D.1l.d;
a

Sec. D.3.
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e. - Disposal of saline mine drainage and water from mining
- operations. '

Comment Reference No.: '(28)(42)(475(50)

Discussion, See: Vol. I, Chapt. III, Sec. C.2.a

£. Mining subsidence
Comment Reference No.: (13)(39) (42)

Discussion, See: Vol. I, Chapt. III, Sec. A
: Vol. 11X, Chapt. IV, Sec. A

g. Mining dust control, ventilation, roof coﬁtrol
Comment Reference No.: (19)(31)
Discussion, See: Vol. I, Chapt. IIXI, Sec. D.l.b
h. Consider cénsequence of not back-filling open pit
Comment Reference No.:q (65)
Discussioﬁ; See: Vol. IV, Chapt. III, Sec. A.2
i. Prepare fﬁrther'environmental analyses before mining.
Department of the Interior official should confer with
Regional administrator of EPA
Comment Reference No.: (7)
Discussion, See: Vol. IV, Chapt. J.15, J.29
j. Strip mine damage
Comment Reference No.: (106)(176)
Discussion, See: Vol. I, Chapt. III, Sec. A
‘ Vol. IITI, Chapt. IV, Sec A
Esthefic and Recreational .
a. General

Comment Reference No.: (Form letter, see #80) (2)(5)(25)
' (39) (43) (222)
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Discussion, See: Vol. I, Chapt. II, Sec. A.9;
Sec. B.9;
Sec. C.9;
Sec. D.9

Vol. I, Chapt. III, Sec. G
Vol. I, Chapt. VI, Sec. G

Vol. III, Chapt. II, Sec. B.l;
Sec. B.2
Sec. B.3
Sec. B.4

Vol. III, Chapt. IV, Sec. F

Undeveloped areas--wilderness (Flattops) (Soutﬁ Fork of
White River)

Comment Reference No.: (Form letter, see #80) (26) (39)(52)
(122) (145) (185) (196) (227) (241) (282)

Discussion, Sée: Vol. IV, Chapt. III, Sec. G.6
Impact on caves

Comment Reference No.: 241)

Discussion; Seeﬁ | Vol. I, Chapt. II, Sec. B.9

Two potential National historical sites in Rio Blanco
County

Comment Reference No.: (23)
Discussion, See’ Vol. 1IV; Chapt. III, Sec. G.7
Request for archaeological survey

Comment Reference No.: (140)

Discussion, See: Vol. I, Chapt. II, Sec. B.10;
Sec. C.11

Unknown historical and archaeological values

Comment Reference No.: - (42) (289)

Discussion, See: Vol. I, Chapt. II, Sec. B.10;

. : Sec. C.11
Vol. I, Chapt. V, Sec. G

Vol. III, Chapt. VII .
Vol. IV, Chapt. III, Sec. J.13, J.24
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Lease and Stipulations

a.

go

Discretion of mining supervisor

Comment Reference No.: (2)(23)(30)(32)(33)(42)(445(145)
(247) (285)

Discussion, See: Vol. IV, Chapt. III, Sec. J.35
Lessee's monitoring program

Commént Referenée No.: (30)(36)(42)(44)

Discussion, See: Vol. 1V, Chépt. I1I, Sec. J.37

Rental rate

Comment'Referenceva.: (18) (49) (136) (153) (158) (168) (178)
(191) :

Discussion, See: ' Vol. IV, Chapt. III, Sec. J.6
Escrow bond
Comment Reference No.: (18)(39) (180) (220) -

Discussion, See: Vol. III, Chapt. I, Sec. 4

Vol. III, Chapt. V
Environmental base-line data needed
Comment Referemce No.: (7)) (47) (59) (202)

Discussion, See: Vol. IV, Chapt. III, Sec. J.26>

Need for overseer committee to approve plans

Comment Reference No.: (267)

Vol. IV, Chapt. III, Sec. J.29
Sec. J.47

Discussion, See:

3

Future role of field oil shale task force

Comment Reference No.: (7)

Discussion, See: Vol. IV, Chapt.I, Sec. G
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Bid order
Comment Reference No.: (33)(38)(53)(177)

Discussion, ‘See: Vol. 1V, Chapt. III, Sec. J. 2

. Lessee's obligation to observe stipulations
blig P

Comment Reference_No.:‘ (30) (39)

Discussion, See Voll.IV, Chapt.. III, Secs. J.16, J.33
Provisions for follow-ué on vegetatisn

Comment Reference No.: (8)

Discussion, See: - vol. II1, Chapt. V

Additional royalties--minerals other thén oil shale

Commént Réferepce No.: (1)

Discussion, See: - " Vol. IV, Chapt. III, Sec. J.8 -

Royalties should be increased
Comment Reference No.: (249)
Discussion, See: Vol. IV, Chapt. III, Sec. J.7

Lease and stipulations should be redrafted to protect both
the land and the public interest

Comhent.Refesence No.: >(18)(39)

Discussioﬁ; See: Vol. IIT, Chapt. V |

Lease weak--giveaway of publis domain |

éomment Reference No. (18) |

Discussion, See: _ v51. 1V, Chapt. IiI, Sec..5.49

Need mechanism for quality reclamation of public lands

Comment Reference No.: (30)(36)

Discussion, See: Vol. 111, Chapt. V
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No mention made of dams and conduits to control flooding
Comment Reference No.: (8)
Discussion, See: ’ Vol. III, Chapt. V

Stipulations do not adequately state that lessee is respon-
sible for providing his own water

Comment Reference No.: (8)
Discussion, See: Vol. III, Chapt. V

1965 Freedom of Information Statement should be included in
lease form

Comment Reference No.: (38)
Discussion, See: Vol. III, Chapt. V

Stipulations should be modified to take into account that
it may not be possible to revegetate steep pip slopes

Comment Reference No.: (68)
Discussion, See Vol. II1I, Chapt. V

Stipulations should specify return of spent shale under-
ground ‘

Comment Reference No.: (32)

Discussion, See: Vol. III, Chapt. V
: Vol. IV, Chapt. III, Sec. J.31

Stipulations--indefiniteness of requirements.

Comment Reference No.: (30)(39)(68)>

Discussion, see: Vol. 1V, Chapt. III, Sec. J.36
The leﬁse and stipulations are workable

Comment Reference No.: ~(70)

Discussion, See: ' Vol. I1I, Chapt. V |
Twenty-year lease is too long (as with coal)

Comment Reference No.: (36)

Discussion, See: Vol. IV. Chapt. III, Sec. J.9
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63.

64.

65.

x. General .approval of lease form

Comment Reference No.:

Discussion, See:

Indian claims
Commeﬁt Reference No.:
Discussion, See:

0il spills
Comment Reference No.:

Discussion, See:

Erosion
Comment Reference No.;

Discussion, See:

‘More data on climate needed
Comment Reference No.:

Discussion, See:

- (69)

Vol. IITI, Chapt. V

(1) (30)

Vol. IV, Chapt. III, Sec. K.6

(7 (8)

Vol. I, Chapt. I, Sec. D

Vol. 11

Vol. IV, ‘Chapt. III, Sec. J.25

(36) (42) (43) (44) (50)

Vol. I, Chapt. I, Sec. D.1;
Sec. D.5.e
Vol. I, Chapt. JI, Sec.

(19) (42) (44)

Vol. I, Chapt.

Vol. III, Chapt. II, Sec.
Sec.
Sec.
Sec.
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. III. -DISCUSSION OF POINTS RAISED DURING REVIEW
AND PUBLIC HEARING PROCESS
During the reﬁiew process, . extensive comments were received.
covering the same broad topic, such as 0il shale technology, surface
water, etc. ‘The comments dealing-ﬁith these'majdr cétegories‘were-
grouped according to ﬁbre discfete_sﬁbtopics, This chapter-contains
a general discussion of each major topic, the subtopics, a reference

to the person or group making the comment, and a response to the

. comments as grouped within each subtopic. Where -appropriate, sections

‘ﬁaﬁf the Final Environmental Statement, which further amplify the

responses, are referenced.

‘See Chapter IV, Sections A, B and C, of this Volume for a listing

of the comments received and their reference number.
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A. 0il Shale Technology

Two methods of extraction will probably be considered for oil
shale development: (1) mining the oil shale by surface (open pit)

or underground methods and processing the oil shale and shale oil

in surface plants; and (2) in situ or in-ground extraction methods.

Comments pertaining to various technical aspects of oil shale
development are considgred below. Detailed discussion of oil shale
technology is discussed in Volume I, Chapter I, Sgétion’C, and
Volume ITI, €hapter III.

1. Envirommental Impact Stateﬁents

Envirommental impact statements should be written and public.

.:ﬁgarings held on each mining plan that is filed after lease

o

1
awards (2).

Response
The proposed lease stipulations have been amended to require

that additional envirommental studies be conducted for at least

2 years on each tract to establish additional base line data. At

least one year of base line data must be collected prior to the
submittal of a detailed development program to the mining-supef-
visor, This pfogram will be reviewed by the mining-supefvisor
with assistance from the Technical Advisory Board, oﬁher Goﬁernmeﬁt
agencies, and others with recognized expertise -in the various
disciplines involved (See, for example, proposed organization in
Chapter I, Section G)._-At this time, it'is not planned to prepare
new envirommental statements on each mining plan. No‘ope:ations

will begin on any tract until a development program thaﬁ fully
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meets all environméntal criteria, controls,. and constraints has
been finally apbroved b§ the mining supervisor acting for the
Secretary.
2, Backfilling; Surface Mine

Two comments qﬁestioped when backfilling of a surface mine
should begin, how it should be conducted, and to what extent the
pit may be filled after cessation of mining. It was also pointed
out that consideration should be given to not backfilling (38, 68,
13). |

Response

Extensive engineering, and geologic, and hydrologic studies

.ﬂ;will be required before any decision can be made as to when back-
galling<of an open pit mine on any tract can begin or the exact
methods to be used. 1In the Final Envirommental Statement surface
mining, both with and without backfilling, has been evaluated in
.Volume I, Chapter III, and Volume III, Chapters ITII and IV. The
tonnages and time schedule discussed in the Final Statement are
for a hypothetical mine’énd should only be considered illustrative
rather than precise. Not all of the overburden or processed shale
can be backfilled into the mined=out. portions of the pit and some
~portion must be disposed of on the surface. However, under pro-
visions of the prototype leasing program, procedures for restoration

! of mined areas must be detailed in the development plans an& these

~4 plans will be subject to public review before development actually

begins.

I11-3



3. Backfilling; Underground Mine'f

The lack of a lease stipulation requiring backfilling of
underground mine openings with processed shale was questioned (32).
Response

It is premature to specify at this time that underground mine
openings must be backfilled with spent shale. This approach to
minimizing permanent surface change appears to be promising as
judged from conceptual studies and by results of ‘experienced in
other mining operations. However, shale mine backfilling operations
have not been actually demonstrated, even on-'a small scale. Thus,

it cannot yet be concluded that underground mine backfilling is

_*Epe optimum manner of waste disposal. The lease requires the lessee -

A

to submit a preliminary development prograﬁ that must be approved
and then a detailed development program on or before the third
anniversary of the issuance of the lease as discussed in the
response above. At the time of the submission of those plans, it
will be appropriate to decide whether such specific proced@ree as
backfilling should be required.
4, In Sitp Development

In situ development should be favored over surface processing
for the deep, rieh o0il shale beds (Zl}.
Resﬁonse

Altﬁough laboratory and field scale experimentation on in situ
extraction has been conducted sporadically over the past two decades
by the Bureau of Mines and by industry, including some experiments

that are currently under way, no commercially feasible in situ
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extfaction technology has been deﬁonstrated (Volume I, Chapter I,
Section C.2.); Although this technique would result in less surface
disturbance, in situ processing itself involves major envirommental
uncertainties, particularly concerning subsurface effects. For
example, subsurface movement of liquids and gases, botﬁ dﬁring aqd
following active retorting periods, has not been adequately defined.
Definition and solution of this hazard, if one does exist, will
rgquire installation of monitoriﬁg welis_in and around in situ sites
Eo-provide samples and to permit frequent inspection of subsurface

conditions. Until such uncertainties are satisfactorily resolved,

it cannot be determined whether in situ processing is the environ-

‘A%Bentally favorable method of dévelopment.
N '\ -

.

5. '"Waterless' Retorting Process
One respondent interpreted the draft statement as describing

"two waterless retort methods" ‘and questioned why gas combustion

retort research has been allowed to come to a halt (32). .

Response

The interpretation that the Union and Gas Combustion retorting

methods require no water is incorrect. The entire retorting process

consumes less than 10 percent of the total water required for oil shale
development. However, all retorting processes use some water (up to 0.7
cubic feet per second for a SO}OOO-barrel-per-day operation) and all
produce water (from 0.2 t°.0'7 cubic feet per second)?which is useable .
in other phases of fhe operation. Therefore, any "water savings'

which might resultvffom-usé ofione type of retort dve; another type

would be relatively insignificant.
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ﬁevelopment of the gas combustion process was advanced by the
Bureau of Mines to the point of demonstrating a.relatively small unit
in_i955. At that time, the Congress refused further funds, feeling
that subsequent dévelopment should be left £o industry. 1In the late
1960'3, industry did make further advances, but full demonstration
would reqﬁire scale-up_to_a commercial scale plant. Whethéf or not
this scale-up will be undertaken is uncertain at present; however,
the process is considered sufficiently advanced that it could be
advanced to the stage of industrial application over a sevefal year
period.

6. High-grading of 0il Shale

N
™

o A question was raised concerning extraction ratios and the

‘oéjective of discouraging "high-grading" @.
Response

High-grading would be discouraged by the Department of the
Interior regulations governing mining (30 CFR 231, 231.31 Ultimate
Maximum Recovery; Information Regarding Mineral Deposits) which
require mining operations to be conducted in a manner to yield ther'

ultimate maximum recovery of the mineral deposit, consistent with

-the protection and use of other natural resources and the protec-

tion and preservation of the environment - land, water, and air.
An extraction ratio of 75.percent was achieved at the Bureau

of Mines demonstration mine because rock mechanics studies showed

that 60-feot square pillars and 60-foot wide rooms could be safely

mined in the Mahogany Zone at shallow.depths of 400 to 600 feet.
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In ﬁulti-panel development, as would be the case in a full-scale
operation, barrier walls would b; left between pillars and at ieast
some of the relatively lbng access adits for main haﬂlageways would
not be opened to full mine height. Also, more pillar area in
relation to room area would be required for roof control in many

" locations where the shale {s more deeply buried and the oﬁerbufdén
p;essufe is consequently greater than at Anvil Poinfs; These
differences from the basic Anvil Points situation would decrease
the extraction ratio to between 50 to 60 percent for the protqQ

type sites studied in Volume III, Chapter III. These factors

are also discussed in the Final Statement in Volume I, Chapter I.

L \ 7. Processing. Nahcolite/Dawsonitic 0il Shales

The Departmenﬁ was criticized for not offering potential
lease sites in that part of the Piceance Creek Basin of Colorado
containing significant cbncentratibns of nahcolite and dawsonite.
It was suggested that operations based on such shales may be the
only. ones that '"can economically pioneer commercial oil shale
production" and that ''the leasing program must be supplemented
to include development of (such) oil shale,"” 1In addition, a
proposed approach wa; presented to process nahcolitic/dawsonitic
0il shales and use of recovered nahcolite and aluminum compounds

for flue gas and water treatment, respectively (13, 74, 207, 225).
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Response

The presence of mine;als other than shale oil contained in, or
associated with, oil shale was considered in the selection of the six
proposed prdtotypé.tracts (Volume III, Chapter IX, Section H.)

The environmental statement has also been revised in Volume I,
Chapter-I,_Section C, to reflect curreﬁt'developments in the technology
of processing the dawsonite and nahcblite in o0il shales, including
Ehose by private companies, as reflected in the recent patent literature,
Section C also considers use of nahcolite and aluminum compounds for

" flue gas and wéter treatment. ‘None of these'pfocessgs has as yet been
examined in total on a large scale, The economics of sodipm minerals
fgcovery-and their influence on bi1 shale economics therefore are still
.;oﬁJcompletely uhderétood.‘ fﬁis is also.true of the effects of their
production upon existing markets for the'derived products among which
are sodium alumin&te, alﬁmina, sodium bicarbonate, and crude nahcolite.

Thus, while it is likely that mineral products other than shalg
0il would play some role in future o0il shale development, the importance
of such mineral prdducts to overall economic viability is uncertain

at this time.

8. Sodium - Rich Salt Beds
The Draft Envirommental Statement described sodium-rich salt beds
occurring with oil shale. No mention was made of how these highly
!soluble salt beds will be handled; whether they will be.mined with the
'wéshale, processed, and thén disposed of with the spént shale, or separated
and disposed of prior to prbcessing,_or left in place. Particular

emphésis was placed upon the possible effect on the salinity of the

Colorado River (22).
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Response

The proposed protoﬁype 0il shale tracts contain no bedded halite
(NaCl) resources. Thus, handling of such salt beds will not be a
factor in prototype development. However, since such resources do
exist in other parts of the o0il shale region (Volume I, Chapter 1D,
if additional tracts are offéfed for lease, thére is a poésibility
that bedded halite will be found in‘soﬁé of the lower oil éha1e>beds.
It is not likely that pro&uction of salt would be economiéally
attractive in this area. Halite is foﬁnd in a gfeat many areas
outside the oil shale region and is usualiy produced only when

large populations and/or consumptive markets exist near the basic

ﬁﬁxresources,

N

If marketable, develépment of halite would require leaving
an undisturbed thickness of o0il shaléuboth:abové and beloﬁ the
halite. If not marketed, the halite which is intimately associated
with the oil shale beds Qould be mined with o0il shale and disposed
of in the spent shale dumping areas, using systems similar fo
those described in Volume I; Chapter II, Sections C and D..

- The Final Environmental Statement includes estimates bf
the water required for mineral processing (Volume I, ChapterviII,
Section C), and the land requirements, including those for
processed shale disposal, fall within the ranges estimated in
Volume I, Chaéter III, Section B. - Potential salinif; effects
on the Colorado River system are included within those estimated

in Volume I, Chapter III, Section c.
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9. Disposal of Soda Ash and Alumina
The Draft Statement did not consider the disposal of large

quantities of soda ash or alumina as waste products (39).

Response

Soda ash and alumina are manufactured products subject to
processing control and storage prior to marketing. If not processed,
nahcolite and dawsonite present in the raw oil shéle feed would be
disposed of with the spent shale in the dump areas. (See Volume I,
Cﬁapter I, Sections C and D.) Any rich dawsonite/nahcolite ores
could be stockpiled for future processing. All storage piles and
Qaste disposal areas would be susceptible to ieaching (See Volume I,

‘iééee Volume I, Chapter IV, Section C), and subject to the controls.

provided for in the proposed lease stipulations (Volume III, Chapter V.)

N

10. Alternative Systems of Surface Disposal
Alternative systems of surface disposal which have fewer adverse

impacts than the "hydraulically placed valley fills" should be con-
sidéred. It was suggested that a possible approach would be to

draw more fully from experience and technology of earfh-embankment
design and construction in the transportation and placement of the
waste. It was also suggested, to avoid drainage courses, that the
disposal areas be designed as tqpographic.benches, trenches, or
rmesa-like hills that would better harmonize with the nafural

- landscape (6).
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Rgsgbnse
The discussion of waste disposal methods presented in the
Environmental Statement is not meant to be all-encompassing. The
systems described (Volume I, Chapter I, Sections C and D) are con-
sidered the methods most likely to be used in initial developments.
They were used to- assess the probable environmental impacté,
(Volume T, qhapter IIT, and Volume III, Chapter iV). Canyon fill
will provide maximum pile support with minimum adreagé requirements.
As experience is gained in solid waste ﬁahagement, however, various
methods of waste disposal couid be employed, including those*suggested:
‘above, and their relative advantages and disadvantages evaluated.
AL$§\ o 11. Mining Subsidence
o Possible surface subsidence as a result of room and pillar
mining should be more fully discﬁssed. In particular, the seismicity
of the area and the degree of fracturing of the oil shale - both
factors related to possible surface subsidence - should be discussed
in the Final Envirommental Statement (13, 39, 42). '
Response
Surface subsidence from underground mining is a function of the
width and height of the underground opening, as well as the depth
of -the opening below the surface. The mining plan must account‘féri
‘these factors and relate them to the potential for surface subsideﬁce.
r Long-range potential fqr significant subsidence can be reduced
‘#: by back-filling of underground workings with spent shale. Ad&itional

information concerning the possibility and effects of subsidence, -
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including‘seismici;y, is in Volﬁme I, Chapter III, Section B, and.
Volume III, Chapter IV, Section A. The detailed mining plans
required under the proposed program will permit evaluation of
poésible pillar fractures which would tend to increase the

possibility of subsidence.

12, Electrical Transmission Lines
The Draft Statement leaves the impression that it is current
Bureau of Reclamation practice to utilize "clear-cutting in con-

structing transmission line rights-of-way (6).

Response

n

Lﬁ:\ The paragraph in question_(contained in Volume II, Chapter V,

4 | .
Section B.8), while not intended to convey the impression suggested

above, has been clarified.

13, Pyrolysis and Production of Carcinogens
The Draft Environmental Statement did not mention that pyrolysis
also produces carcinogens, nor did it discuss how to remove carcinogens

and other hydrécarbons aa9.

Response

While there: are no known means of preferentially removing
carcinogenic compounds'dur%ng retorting, pyrolysis occurs in a closed
system and liquids and gaséqus products will therefore be contained.
However, any crude petroleum can and often does contain polycyclic

compounds, some of which are kmown to be carcinogenic. Dr. W. C.

Hueper of the National Institutes of Health, Johns Hopkins University,
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an authority on ;he carcinogenicity of petrdleum,'synthetic petro-
leum and petroleﬁm products, has studied fhe 0il shale retorting
process and found that the resulting shale o0il was slightly carcino-
genic (at occupationai éxppsure), but -at a level comparable to many
crude petroleum éamplesf Actually, carcinogens occur in almost any
naturally occurring:organic material; - Fortunately, the bo&y is
resistant to concentrations encountered in nature. No evidence to
date indicates that a shale oil industry poses a hazard significantly
different than any other fossil fuel industry., (See also Section D.3

below for a discussion and additional references concerning the carcino-

genic health hazards associated with oil shale'dust.)

S 14, Black Mesa Slurry Pipeline and Water Monitoring

.& .

Mention should be made of the water monitoring program being
conducted as an integral part of the slurry pipeline mining operation -

at Black Mesa, Arizona .

Response

This unique coal slurry facility, along with pther slurry opera-
tions (pneumatic, belt conveyor, gondola, rail, and truck transport) g
may be é feasible means of moving oil shale and/or processed shale.
It is understood that at;the generating station, the "clear water"
from the flocculétor tank conpaining 25 ppm of suspended solids may
be used for cooling toﬁer make~up, ash-handling water, or other plant
use. No disposal of any effluent is allowed into the Colorado River
or.into the soil, .Therefore, all water brought .into the system

through the pipeline must eventually be evaporated. Any excess
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water will be diverted to-a large evaporating pond, located adjacent .
to the generating station., Monitoring wells in the vicinity pf the
evaporation pond and the esh-disposal area are utilized to monitor
the water level and water quality. Water.is also monitored within
the power generating plant. For additiomal information and references,.
see Volume II, Chapter V, Section B.5.
15. 0il Shale Development "Within An
Acceptable Range of Judgment"
The development profile presented by the Department of the
Interior for an oil shale industry falls wiehin an acceptable fange
of judgment based on national energy needs and the level ef techno-

.Efogic capability (24).
Ry
Response

The Department's projected development schedule to a l-million
barrel-péf-day level is detailed in Volume I, Chapter III, Section A.
Ne changes in tﬁe schedule were deemed to be necessary for the purpose
of the analyses presented therein, although it is recognized that

other development schedules are possible.
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" B. Surface Water

The impact of an oil shale industry on surface and ground water
was the subject of extensive comment during the review and public-
hearing process. Because of the complexity of the subject, and the
mény interrelationships of demand, supply, and quality impaéts on
water, the subject was treated by expansion of the description and
impact sections of the Final Enﬁironmental Statement, and by specific
responsé to comments, as set forth below. The reader is referfed
to the following éections'of the Final Environmental Statement for a

detailed discussion of the water topic:

Vol. I Chapt. I Sec. D.7 _
Vol. I Chapt. IT Sec. A.5.a, Sec. A.5.b,
: Sec. C.1, Sec. C.2,

Sec. C.5, Sec. D.5,
Vol. I Chapt. IITI Sec. C.1l, Sec. C.2

Sec. C.3, Sec. C.4

Sec. C.5, Sec. C.6
Vol. I Chapt. IV
Vol. I Chapt. V Sec. C
Vol. I Chapt. VL Sec. C
Vol. IITI Chapt. II Sec. B.l.d, Sec. B-2.d,

: Sec. B.3.d, Sec. B.4.d

Vol. III Chapt. IV Sec. B

Vol. III  Chapt. VI
Vol. III Chapt. VII
1. Availability - Water Rights - Augmentafion
Questions were raised concerning: thé amoﬁnt of water available
for an o0il shale industry and for municipal and industrial use; watef
rights in Colorado, Utah, and.Wyoming; and methods of augmenting flow

in the Colorado River (2, 7

Response

Several pages of additional details on the availability of

water, the amount each State is entitled to, and the possibilities
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of augmenting supplies in the upper besin have been inserted into
Volume I, Chapter II,-Seetion A.5.

The addedﬂmaterial lists the present- depletions by type of
use, the amount of future depletions that are committed, and the
remaininé uncommitted water allocated to the states. A partial
listing of water permits granfed to oil shale industrial applicanfe

is also included. Methods of augmenting water supplies in the

' Colorado River Basin by weather modification and desalting geo-

thermal brines are also considered, as are ways of increasing the
supply of useable water by better management and distribution, and

by desalting point sources of high salt input to the system.

.'3\ | 2. Water Qdality - Salinity
-\ : . _

A number of comments inquired about the adverse effects on
water quality in the Colorado River caused by the use of water by

an oil shale industry (7, 20, 22, 28, 32, 33, 36, 43, 202, 214, 222,

228, 258, 282, 283, 287).
Response |

Additional discussion on the effects of water use on water
quality have been added to Volume I, Chapters I1I, III,-and V. See;
in particular, Volume I, Cﬁapter Ii, Section C; The-specific amount
of the increase in saiinity cannot be defined dntil specific mining

plans are known. Siﬁilarly, the impacts of a complex oil shale

industrial development cannot be precisely quantified although

reasonable'jﬁdgments can be made concerning possible adverse effects.
If the water required ‘to sﬁpport a 1-million-barre1-per—day industry

were withdrawn totally from surface supplies, salinity would increase
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in the Lower Bas.;in due to the concenfration of salts in a smaller .
quantity of water, The most likely range of salinity increase at
Hoover Dam due to oil Shéle development to the l-million-barrel-per-
day level is estimated at 10-to 15 mg/1 over the curreng-(1970) level

of 760 mg/1l. This increase in salinity would cause an economic

‘"detriment in the Lower Colorado Basin estimated to range from 3$670,000

to $1,000,000 per year. Under more extreme water demand conditions -
(e.g., assuming consumption of 341,000 acre-feet per year) the salinity
would increase by 27 mg/l and the gconomic disbenefit would approximate
$1,800,000.

In addition to these salt concentrating impacts from the coﬁsump-

J&ive use of surface water, salt loading would also increase the salinity

ih the Colorado River System and at Hoover Dam. .The‘potential sources
of this additional'éalinity increase include leachiﬁg of spent shale,
both during waste pile Euildup and éfter revegetation; reinjection of
mine water and ﬁpward movement - and surface discharge of saline waters;
accidental release of low quality mine wgtef, including failur;.of |
evaporation ponds; and any retﬁrn flows of saline water. Additional

impacts on water quality would be caused by accidental spillage of

processing effluents, chemicals, and waste products.

3. ‘Domestic Water
There will be a need to supply water to meet the domestic
requirements of the population increase associated with an oil
shale industry. Several ;6mments suggest that the need for this

water has been overlooked (2§, 163, 214, 231).
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Response

The need to supply water to meet domestic requirements was con-
sidered in the Draft Statemeﬁt. However, the Final Statement has
been modified to more clearly reflect that consideragion; For
example, the water requirements set forth in Table III-5, Volume I,
Chapter III, Section C, includes.a separate categofy of watér to
meet domestic requirements of the associated population. These
requirements include water that would be needed fqr such uses in

households, sewage disposal, lawn watering, air conditioning, etc.

4, Yellow Jacket Project

Sources of water supply for oil shale development in the Piceance

\Qﬂésin of Colorado are presently being investigated. One possibility

is a project at Yellow Jacket which would result in approximately
70 percent of the'water'supply for municipal and-industrial usés.
One comment questioned the Bureau of Reclamation's 1egal>auth9rity to
develop municipal and industrial water for uses othér than thése
incidental to agriéultural use, It also‘staéed that only 30 percent
of the money appropriated for a project can be utilized to build
future capacity (36).
Response

The Yellow Jacket Project is ﬁamed as a participating project

pursuant to Section 2 of the Colorado River Storage Project Act of

! April 11, 1956 (70 Stat. 105). Studies are currently under way to

evaluate alternatives but the report is not yet completed. The

feasibility report should outline the beneficiaries of alternative
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plans of action and can serve as a besis for ‘any Congressional
authqrizatibn. Congress, therefqre, if ir should authorize a project,
may recite municipal and_industrial water as one of the beneficial
purposes as provided in.the Colorado River Storage Project.

The Congress, throughAthe Colorado River Storage Project Act;
made clear.its intent that water for municipal uses could Be a major
purpose of the project and not be subject to Quantity limitations,
One of the alternatives presently formulated "at Yellow Jacket is
wirhin the statutory guidelines relating to inclusion in the project
plan of a municipal and industrial water function.

The Water Supply Act of 1958, Subsection (b), authorizes storege'
\1n any reservoir project for present or anticipated future demand for
ghnICIPal or industrial water. The second proviso states that local

interests shall agree to pay for the cost of providing such storage

for municipal and industrial purposes to meet present demands before
construction or modification of the project is initiated.

The third proviso states that as much as 30 percent of the total

estimated costs of a project may be allocated to anticipated future
demands where evidence.existS'that such storage will be used in time
to permit the payout of such costs within the life of the project.,
It is clear from this subsection that local interests mey con-
tract. for water storage for present munrcipal and industrial use
without quantity limitation. fhe same interests may also reserve
storage to meet anticipated‘future municipal and industrial Water
requirements subject to the limitatione on the amount of costs that
can be allocated to meet these future requirements as set forth in

this subsection.
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5. Availability of Surface Water in Colorado
There is good reason to doubt the actualy availability of up
to 5.8 million acre-feet per year of water for consumptive use in

Colorado (28).

_Response

A

The comment is correct, 5.8 million acre-feet per year of water
is not available to Colorado. This is the total amount that is avail-
able to the four upper Colorado River Basin States in Arizona,

Colorado, Utah, and Wyoming. The basis for this estimate, thé amounts
available for depletion, committed future supplies, and the amount

potentially available for oil shale development is documented in

'%é§1ume I, Chapter II, Section A.5.

6. Water Supply - Naval 0il Shale Reserves
United States claims on 200,000 acre-feet of water from the
Colorado and White Rivers for the Naval 0il Shale Reserves should

be considered (20).

Response

The status of ﬁhe Federéllclaim fo 200,000 ac#e-feet of water
is still uncertain and court adjudica;ion proceedings are under\way
in éolorado. Untii thésé procéedings are completed; the extent of
water rights for reserved lands in Coiorado, including the Naval
0il Shale Reserves, cannot be defermined. This supply'uncertainty
is recognizéd (See, for example; Volume I, Cﬁapter iiI, Table Iﬁ-6,

in Section C.)
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7. Private Water Supply
Potential legal problems are associated with acquiring a supply

of water from private sources (28).

Response

As discussed in Volume I, Chépter II, Section A.S, ﬁatef rights
can be purchased and a thénge-of use can be made with the concurrence
of tﬁe State District Court. The possiblé impact on various watet users
is algo considered in Volume I, Chapter III, Seétion C. The issuancé
of a lease under the proposed pfototype program would not entitle the
lessee to water. Rather, any private developet will need to obtain
: {his own water supply. No attempt has Been made to resolve all of the
‘:fpotential legal pfoblems private parties might encounter in acquiring
:téh supplies, Howevér, the impact on existiﬁg uéers is conSidereq in

Volume I, Chapter III, Sections A and C.

8. Future Water Supply Projects
The Final Statement should balance the benefits of future water
supply projects against the benefits to be gained as compared to

alternative uses (28).

Resﬁonse

As discussed in Volume I1I, Chapter IV, Section'B, adequate amounts
of water are potentially available from ground water and from surface
' water supplies contained ih»existing resérvoirs to support prototyée
0il shale development. The need to construct additional reservoirs
must be judged on its own merits, including a thorough analyéis of
benefits and costs. The demand for and supply of water for mature
industrial devglopment is considered in Volume I, Chapter III, Section C.
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9. Impacts of Augmentation Projects

The.impacts associated with weatherrmodification, desalting,
and other water augmentation projects should be mentioned (28).
Response

As discussed in Volume I, Chapter III, Section C; water is
potentially availaﬁie from ground and already constructed surface
water sources to more than meet the needs of a 1-million barrel |
per day shale oil industry, including rglated urban development.
The uncertainties associated with the suggested supply augmentation
projects are also noted. If augmentation is needed to support a
-larger oil shale industry in the future, the benefits and énviron-
%?fntal costs will Be weighgd aﬁ that time. While they have not
b;én_detailed in this statement, it is recognized in the Section
referenced above that such projects would include additional impacts
on the environmental values of the oil shale areas.

10. Concentration of Dissolved Materials

The summary of the Colorado State University experimenfs in
Volume I, Chapter I, fails to mention the extremely high concentration
of dissolved materials that were found in the first small volumes of.
water that passed through the spent oil shale 3).
Response

It is true that initial concentrations of dissolved materials
were high, but decreased with continued passage of water th;ough
the sample and ultimately approached a steady state level. Those

experiﬁents have been described more fully in Volume I, Chapter III,
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Section C, in an analysis of the amount of material that may be
leached from a wéste disposal pile under a heavy rainstorﬁ condition.
11. Effect of Leachates from Nahcolite; Déwsonite,
and Halite from Spent Shale
An evaluation of leachates from nahcolite, dawsonite, and halite
that may be distributéd throughout the overburden material should be

presented (7).

Response

To date, sufficient quantities of nahcolite, dawsonite, and halite-
bearing oil shale have not been extracted to makg meaningful analyses
-qf the leachates, ' The data that are available have been explored and
ﬁh}fd in Volume I, Chapter I, Section C, to evaluate the potential im-
paéfs from 1eﬁéhing caused by a heavy rainstorm. That section aiso
describes the chemical quality of séline discharges in the Piceance
Creek Basin. It is unlikely that the saline minerals leached from the
waste piles would be significantly different from those occurring
nattrally, but the ions may be in different proportions. The analysis
now contained in the sections referenced above covers a broad rénge.of
possibiiities in order to present a realistic analysis of the probable

impact on salinity due to spent pile leaching.

12. Leaching
( The Statement was not explicit as to how the problem of leaching

_will be handled (23).

Response

Provision must be made to convey the spent shale to a disposal

site and to create a stable pile to prevent erosion and/or leaching
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of sediﬁents ;nd residgnt materials. ‘General desigﬁfparameters for
oil shale disposal sites are discussed in Volume I, Chapter I,
Sectibn ﬁ. The lease étipulatioﬁs (Volume III, Chapter V) include
proviéions for controllingithi;:potential problem. Explicit plans
for handling specific -leaching problems will be incorporated into
the detailed devélopment plan required under the pfoposed program,
13. Water Quality Antidegradation Policieé
One comment related to the 7th session of the 'Conference on the
Péllution of the Interstate_Wateré of the Colorado River and its
tfibuta?ies. The policy.adbptgd at:that session would héve as its
quective the maintenance of salinity levels at or below levels
vxé:esenfly found in the lowér ﬁéin stém. It wa; requested that the
Final Statément address this question and clearly indicate that oil
shaig development may viplate'the antidegradatioﬁ statements of the
approved water quality standards for the States of Colorado, Wyoming,
and Utah (7).
Response
- The conference discussed above and the salinity levels of'thé
lower main stem of the Colorado River are considered in Volﬁme I,
Chapter'Ii, Section A.5. A Fedefal progfam of'wafer quality main-
tenance has bgén initiated. The potential water quality impacté
of‘a mature oil shale development are detailed in Volume I, Chapter IV,
r Séction F, and the expected_impacts of pfototype development are

.J assessed in Volume III, Chapter IV, Section B.
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Lessees will be required to comply with all applicéble Federal
and State water quality standards. It is recognized, however, that
even with‘such controls, mature oil shale development would create
a potential for possible violation'of the:antidegradation policies. .
Indeed, it is one of the purposes of éhe prototype program to
assess actual water quality effects in order to allow moreraccurate
predictions with respect to the possible affects of full-scale
regional development .

| 14. Opportunity Costs .
No mentiop is made of the opportunity costs associated with :

water used in o0il shale development and therefore foreclosed for

‘ipther agricultural, recreational, and other usages (36).

";;. L?S ponse

The Statement recognizes and discusses the possibility that
water used for oil shale development forecloses its use for other
purposes. (See Volume I, Chapter III, Section C, and-Volume III,

Chapter VII).
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C. Ground Water

1., Assessment of Ground-Water Resources
and Impacts on these Resources

Various comments questioned the assessment of and impacts

. upon ground-water resources and called for expanded discussion -

of that subject. Several questioned the analysis resulting in the
estimate that overall development of o0il shale could result'in

production of surplus water (6, 7,

—? — — —— o—— o—— o—

Response

Additional hydrologic information was developed during infor-

Hgmationél core drilling. These data have been incorporated into the
énalyses detailed in Volumé I, Chapter III, Section ¢ and Volume III,

Chapter IV, Section B. These analyses assume the maximum production

of ground water from mine dgwatering in the Piceance Creek Basin.
Should these maximum rates be realized, it will result in surplus
amounts of water.

A detailed development. plan will be required by the Department
of the Interior before operations will be allowed to begin. The
plan must contain a complete descriptioﬁ of the water supply sources,
facilities, and the exéected demand curve, including the amounts and
the quality of the water needed. Also, the plan must include descrip-
tions of the techniqges that Qill be used to prevent damage to the
water resources. This p1$n will be subject to public reviéw aqd
possible revision before operations begin. The lease stipulations
(Volume III, Chaptef V) have been modified tﬁlrequire the collection

of hydrologic data and to define base line conditions from the site
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foritwo,consecufive full years, at 1eas£ one of which muét be prior
to development. Thus, the lessee will be required to provide
specific hydrologic déta from the site, such as observation well and
streamflow records, to suppiement hydrologic data collectéd'by the
Geological Survey and Colorado Department of Natural Resources.
2. Variations of Water Quality

The draft statement does not consider variations of water
quality and quantity witﬁ respect to the time that water of
specified quality is needed (28, 30, 36, 285).

Response

’

Changes in the quality of the water produced from a mine with time

.4is discussed in Volume I, Chapter III, Section C, and Volume III,

Chapter 1V, Section B. However, detailed predictions of the variations

'in water quality over time is not possible with existing data.

Dgriving a demand curve that indicates the rate and quality
of water necessary for an oil shale operation requires that a
develofment plan be sélected and designed. The lease stipulétions
in Volume III, Chapter V, have been revised to insure that sﬁch a
plan and additional data will be available for public review before
final operating plans are approved.

o 3. Exﬁloratioﬁ Wells

The iﬁpact of water ﬁroduction from exploratory wells (mine
dewatefing) was questioned (2).
Response

The effects of large withdréwals_of ground water will be similar

whether the ground water is withdrawn from a mine or closely spaced
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production wells, The volume and rate of withdrawal is more deter-
minative of the effects of withdrawal than is the techniques of with-
drawal, This subject is fully discussed in Volume I, Chapter III,

Section C, and Volume III, Chapter IV, Section B.

4, Water-level Declines
Large withdrawals of ground water will cause water level declines
and the effects of these declines have not been described (2, 30, 214,

228.)

.Response

The pos31b1e effects of water level declines are discussed in

‘=V$1ume I, Chapter III Section C and Volume III, Chapter IV, Section B.

’ These dlscusslons-clearly indicate that certain effects, such as springs

drying up or saline water movements, are caused by the water 1evé1
declines, which in turn are caused by the ground water withdrawals.
The amount that the water level may decline is estimated. as is the
number of wells and springs that may be impacte& (See Volume IV,

Chapter IV, Section B.)

5. Rocks Above Mahogany Zone
vLarge withdrawals of ground water from the:bedrock above the

Mahogany zone will not induce saline water to move toward the with-

drawal points (Supplemental Material, C-9.)

Response

The vertical permeability of the Mahogany zone is relatively low,

and this zone retards upward movement of saline water. However,

ITI-28



fractures cross the Mahogany Zone, and rocks above and below the
zone are hydrauiically conneéted, and water moves upward into over-
lying rocks where the pressure head in the rocks benéath the
Mahogany Zone is higher than.in the overlying:rocks; In these
areas, withdrawals of ground water from bedrock above the zone
would decrease the pressure head in the overlying rocks and in-
crease the movement of saline water below the zome upward toward
the point of withdrawal. Along Piceanée Creek in‘the northern
part of the Basin, .the bed;ock above the Mahogany Zone contains
saline water that in part is derived from rocks beneath the

_Mahogany Zone,
‘  &‘ | 6. Land Subsidence

Thefe-is no appareht.basis to indicate that déwatefing of
leached zone may lead to compaction of the Green River Eormation

and cause local land subsidence (Supplemental Material, C-9).

Response

In an artesian aquifer system, parf of the weight of the
overlying formations is supported by the pressure head within
the aquifer. Withdrawals from an artesian aquifer lower the
pressure of the water in the aquifer. Lower water pressure
increases the load from the weight_of the overlying roéks that

r thé skeleﬁon-of'the aquifer must bear. The additional  load on

-4 the aquifer skeleton may cause the skeleton to compact.
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The_phys;cal properties of the récks in the leached zone may
be s;ch that these rocks wiil éompabt when the wéfer pressure is-
reduced in the leached zone. If this zone compacts, it could céuée
land subsidence.

7. Leaching
Will water percolating through deposits of spent shale dis;

solve minerals from the deposits and contaminate the water resources
of the area? (13, 19, 823).
Response

Surface leaching of unconsolidated materials will occur and

materials washed from the piles must be impounded and therefore

-fﬁ@uld not enter the natural drainage system but would be retained
A ¢

aﬁd'evaporated or recycled for use in the disposal operations;

Once the material has beén moistened and compacted, it forms
a hard pan that would limit water penetration to the top 1 or 2 foot
layer at the surface. It is expected that water would percolate
through the deposit very slowly during the early years after com~
paction. Ultimately, shale wastes will weather to greater depths.
The effects of this are ﬁncertain as discussed in Volume I,
Chapter III? Section C.

8. Leached Zone

Removal of water from the leached zone should have littlé
effect on streamfloﬁ or springs, for the surface hydrologic system
is generally controlled by the aquifers that occur above the top of

the Mahogany Zone (Suppleﬁental Material, C-9).
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Response
Most springs and streams in the Piceance Basin issue from or
flow over rocks above the Mahogany Zone. 1In many places, however,
ground water that feeds these surface waters, passes through frac-
tures in the Mahogany Zone. While the Mahogany Zone restricts theA
movement of water between the leached zone and overlying aéuifers,
the Mahogany Zone is not a perfect barrier and removal of water
from the 1eachéd zone will affect surface flows. ‘Aitﬁough the.
Mahogany Zone reduces the effects of thé removal of water from the
leached zone on overiying aquifers, the fractures allow an undefined
degree of bydrologic communication between the leached zone and
iioverlying aqpifers;
- v 9, Utilify of Trial Water Balance
The trial water balance should be replaced by a model that
relates, for any given time, the quantity and quality of the water
needed for oil shale development (28, 38).
Response |
A model that relates, for any given time, the quantity and
quality of the water supply to the water demand will be useful fof
describing water supply problems and possible solutions to them.
However, availéble data will nof enable the development of a
sophisticated model.- Such a mddel, built with presently available
r data, would tend to impart aﬁ unwarranted feeling of security to
; the users of the model. Tﬁe trial water balance illustrates one of
the roles that ground wafer,cén play in oil shale development and a

possible alternative that may be considered based on the data currently
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available. 'The exact amouht of water that will bé availaBle'from

a particular mine is not known. Additional waterjstudies will 5e
required before a firm.wafer plan is adopted for a particular opera-
tion. The Final Statement clearly indicates the pﬁrpose of the water

balance presented in Volume I, Chapter III, Section C.

10. Sources of Error in the Trial Water Balance
Errors in the trial water balance should be explicitly disclosed

and the effects of possiblé error enumerated (28, 30).

Response

Volume I, Chapter III, Section C, indicates that the principal
fégtential for error in the trial water balance involves the assumption
£ﬂ%t the values of the ﬁatef-bearing»characteristics of the rocks ére
near the maximum known volume., "Thus, the estimate of the water pro-
duced from the mine is the maximum amount of water that could be
expected., Should the other extreme occur, i.e., no water from the
mine, the obvious alternate water supply would be from surface water
sources, as describe& in the above referenced section. The supply for
large~scale oil shale development will most likely consist of a com-
bination of water from mines; wells, retortihg,’refining, and rivers.

11. bRelation of Trial Waﬁef Bélance to Water Reqﬁirements

for a 1-Million Barrel»per Day Industry-

Can the water requirements given in the trial water balance-
(Volume I, Table III-6) bé considered proportiohal to the water
requirements for a full-scale industry given in Table III-8?

(28, 39, Supplemental Material, C-9).
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Response

The water balance in Volume I, Chapter I1I, Table I1I-7 describes

the water demand-supply conditions for a given location with an .

“_‘assumed technology and local hydrolegic conditions. Such an analysis

is not designed to account for all regienal hydrologic. variables

and should not be projected to a l-million barrel per day regional

‘0il. shale industry. However, the potential role of ground water in-

reducihg surface water requirements for that scale of operation is‘
depicted in Figure III-9 of Chapter III, Volume I.
12. Water Production from a Hypothetical Mine

One of the maJor sources of water for 0il shale production may
{e water obta1ned from dewaterlng a m1ne, yet the amount of water
%rom this source has not been accurately predlcted (28, '214
Supplemental Material, g;g).
Response

The. amount and quality of water available from mine dewatering

depends upon the type-of mine and its operation as well as the

' hydrologic parameters of the aquifers penetrated by the mine. At

this time, the amount or quality of water can ohly,be estimated
because neither complete hydrologic data nor detailed mining plans
are available.

In estimating the amount of water produced from a hypothetical

’ mine, one of the assumptions was that the rocks penetrated by the

§
- i

mine were saturated with water. A further assumption was that the
water-bearing characteristics of the rocks were near the upper

limits suggested by field studies. Thus, the estimate represents
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the most water that could be expecfed and would have the greatest
impact.on the ground water reservoir. Such an estimate is mnecessary

to allow planneré and decision-makers to consider the effects both
from a water supply and a miﬁing point of view. O0il shale deposits

in certain areas of Colorado, Utah, and Wyoming contain little or
poﬁﬁater and in these areas, a mine would have little or no effect

on the ground water reservoir. .The discussion in Volume I, Chapter III,
and Volume I, Chapter IV,.has been modified to cleérly indicate the

assumptions used in the estimate and the purpose of the discussion.

13. Cumulative Effects of Mine Dewatering
‘ Cumulative effects of mine dewatering and other withdrawals from
“Eﬁ% ground water reservoir made during early stages of development

v

have not been considered (28, 30, 36, 44, 214, 285).

Response

The cumulative effécts that mine dewatering during early dévetbf-
ment will have on ground water resources during later stages of develop-
ment are detailed in Volume I, Chapter III, Séction C, and Volume IV,
Chapter 1V, Section B. These descriptions are based on cause-effect
.relaﬁionships as they are known from present data. Howéver, the
céqse-effect relationships and the hydrologic parapeters'that relate
the effect to the cause need to be quantitatively described. Data

r necessary for a more accurate quantitative description will be

~4 collected as required by the lease stipulations.
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14, Ground Water Contamination; Impervious Impoundments
Impoundments downstream of disposal areas must be impervious

so as to prevent leaking into subsurface water (23).

Response

Control of impounded waste waters is provided for in tﬁe pro-
posed lease stipulations (Volume III, Chapter V), but the particulaf
method of control is not specified since control @ethods will Qary
according to location and site characteristics and the metho& of
development.. Technology presently available is sufficient to con-

trol seepage of retained waters from such impoundments under these

‘varying circumstances, e.g., clays and vinyl lining, but an impervious

' *égal is, in pfactice, almost impossible to achieve over long periods

of time.

15. Ground Water Contamination; Lined Shale Piles
Are there plans to line spent shale piles with an impermeable

barrier and will the runoff be'permahently impounded?

Response

Presently available data (Volume i, Chapter 1, Section D)
indicate that the spent shale material willlhave very }ow permeability
after compaction. Thus, the proposed program does mnot specifically
require lining the spent shale disposal area. Sound engineering
practice would include qompaction of the sub-base and base prior to

disposél, and possibly, special mixtures to decrease the permeability
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of fhe basal -layer. The spent shale ﬁill be progressively com-
pacted by heavy equipment and: the pressuré of the overlying layérs.
Runoff water will be controlled by a series of dams and spill-
ways that wili prévide a high standard of contaimment exceeding
50-year rainfall/runoff conditions for the area (Voiume 11T,

Chapter V).

e

o
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D. Impacts on Air Quality

The primary concerns regarding the effects of a prototype oil

" shale leasing program on air quality center around cumulative

regional impacts, the desire to approach zero.degradation of what is
now essentially high quality air, and the unique probléms associated
with regional temperature inversions. The Final Environmental -
Statement discusses the management of dﬁst (Volume I, Chapter I,

Section D.5.a and Section D.S.c), environmental monitoring (Volume I,

Chapter I, Section D.7), and the impacts on overall air quality

I13€Volumé I, Chapter III, Section D); Section D discusses the air

*o

p%llution potential of an o0il shale industry, including mining and
stack gas pollution, a mathematical model of possible dispersion of
air pollutants from.a stack, and the effects of various,g;seous
pollutants such as sulfur dioxide, oxides of nitrogen, and carbon
monoxide on human, animal, and plant life. A discussion of noise
and the impacts of an o0il shale industry on air quality is also given
in Volume IIT, Chapter 1V, Sgction C. Additional summary.impgct
analysis is provided in Volume,I, Chapter IV; Voluﬁe I, Chapter V,
Section D;>Volum§ I, Chapter VI, Section D; énd Volumé ITI, Chapter VI.
1. Seasénal Variations |
Since the amount of pgrticulates in the air, water salinity,
etc., wiil vary with the seasons, environmental '"base-line" iﬁformé-.
tion for each month of the year is needed for each of‘the pfoposed
léase sites so the true envirommental impact 6f the oil shale

operation can be determined (59, 202).
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Response

The lease stipulations (Volume III, Chapter V) have been revised
to provide that each leséee shall monitor, under Departmental super-
vision, appropriate envirommental parameters over a period of two con-
secutive full §ears in ordgr.to establish a base line of data on the

existing environment. At least one year of that collection of base

- line data must precede the submission of the development plan under

Section 10 of the lease. Monitoring of -air quality will be required,
resulting in a determination of seasonallvariations against which
actﬁal impact will be measured.

2. Dégradation of Air Quality
Cbncern was expressed over the quantities of pollutants which
méght be emitted by a millio;-barrel pef day industry and related
urban development-and the resulting impact on ambient air quality

(7, 19, 29, 32, 136, 137, 202, 211, 222, 228, 229, 258, 280).

Response

The quantities of sulfur oxides, nitrogen oxides, and particulates

emitted from a typical 50,000 barrel per day.sufface plant and associ-
ated upgfadihg facility are given in Volume iiI, Chapter IV,'andvare“
based on the more detailed data in Volume I, Chapters I and IiI.
These data and meteorological data from 4 monitoring stations located
between Colorado Tracts C-a and C-b (operated for ome full yeaffunder
a contract by the Atomic Energy Commission in conjunction with its |
May 1973 Rio Blanco nuclear stimulation experiment) were efaluated

by an independent contractor for the Department of the Interior.
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The study is available for imspection — and provided the basis for
the information‘contained in the air impact section of the Final
Statement (Volume I, Chapter III, Section C.)

In this analysis, it is evaluated that deﬁelopment to a 1-million
barrel per:day industry will require 17 processing complexes, the
locations of which are uncertain. In addition, pépulatioﬁs will
expand; as will power generating capacity. Some secondary industry
may be stimulated by thé general activity relgted to oil shale deﬁeiop-
ment. For the whole region, the cumulative long-term effect will be
influenced by the location of plants an& pepple-and the potential for
synergism between individual pollutants.

It is anticipated that all applicable ambient air quality
istandards can be met, Botﬁ Federal and more stringent State standards.
However, Colorado's 1980 standard that limits the amount of sulfur
that can be released from a single source could probably not be met
without improvements in stack gas control technology or changes in
the standards.

Assuming no concentrating effeéts from scattered point sources,
the cumulative long-term effects upon the region will 1ike1y.be:

1. A decline in ambient air quality;

2. Increased occurrence of smoke plumes, an increase
in haze, and some lowered visibility;

3. Localized and limited damage to vegetation and
animals over long periods of time;

4, Possible injurious,'but generally reversible effects
on humans working or living in the vicinity of the
plants if an accident occurs; and

1/ See the list of references in Volume IV, Section C, Reference C-24
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5. Possible short-term effects on persons living in the
vicinity of the plants during inversion conditionms.

If synergism between individual pollutants occurs and/or plaﬁt
siting leads to higher concentrations of pollutants than expected,
more severe impacts than those listed aBove may result.

In order to present mdre detailed analyses &han tha£ coﬁ;gined
in the Final Stafement, it will be necessary to have more detailed
site data, such as the plant location relative to its physical
setting, meteorological qonditions as a function of time, and the
acfual processing sequences to be employed. Such data do not currehtly
exist, but would be developed for each site under the provisions of
ghe prototype program.

\;xﬁ The feasibility of locating processing facilities on upland
sléﬁes is determined by the topography of‘each site in relation to
local and regional meteorological conditions; by-mine, plant and
processed shale dump design parametefs; and by overall process
economics. As a practical matter, however, upland sites would be
favored as one way to reduce the cost of high stacks and to achieve
better dispersion of pollutants.

It is not possible to quantatively assess the cumulative non-
oil shale industrial impacfs.on régiénal air quality és the shale
industfy grcﬁé since the size, nature; and rate of growth of these
industries are not known.‘ However, any effects for such development

’wquld be édditional to the effects discussed above for oil shale

§ .
o
development itself.
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3. Pollution Control, Toxic Materials,
‘ Airborne Particulates

The reliability of'large;seale air poiiution control technology
was questioned, and the pos31b111ty of toxic materials in airborne
particulates was raised. The alrborne particulates from a full-
scale 1ndustry (400 tons per day) was stated to be unacceptably
high (7, 14 19 226, _22)

Response
| The reliabiiity of specific air-pollntion control technology for
.an'oil shale industry.has not yet been demonstrated. One of the
pnrposes‘of'the>prototype program is to determine the reliability
: of such technology. It shou1d be noted that modern air pollutlon
| Xpontrol technology is constantly improving in eff1c1ency, including
the methods used in high volume 1ndustr1es. The petroleum industry,
which processes materials in 1arge'amonnts, is an obvious example.
0il shale production, which must necesserily be high volune, can
probably control its air emissions within acceptable limits, if
appropriate technoiogy is utrlized, as‘indicated in Response 2 above;
It is most unlikely that the particulates-from oil shale pro- . .
cessing will contain significant or harmful.l/ However, monitoring
for these substances maé be required by the.ﬁining Supervisor pursuant
to the iease:stipulations. Initiai tests on TOSCO processed shale

performed by Kettering Labor5tory in 1965 concluded that this spent

1/ Mercury averages 0. 1 parts per m11110n (ppm) and lead averages
- 40 ppm in spent shale.
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" shale, although it contains carcinogenic.compounds; was no more
carcinogenic and hammful to humén‘health than most common dusts
(report referenﬁed in Volume I,>Chapter III, Section D).

An expanded study regardihg potential carcinogen concentrations -
in raw shale,vprocessed shale, and associated plant life was initiatédj
by Denver Research Institute in 1971 and sﬁould be completed prior to
productioﬁ from any of the proposed lease sites.

The processed shale is assumed to be wetted with approximately
20 percent by weight prior to disposal, in order to-promote compaction
and control of dust. Wetting promotesscementatiqn reactions in those

~wastes in which the carbon content of the spent sﬁale is low, thus

z

«fi rther protecting the sﬁrfacg to somé extent againét strong winds
;ha'mechaﬂical abrasion. Deep canyon disposal provides the best
protection against wind erosion.‘ Disposal near the top of a mesa
would have the disadvantage of higher wind velocities. However,
such locations have cooler temperatures, longer duration of snow
cover, and gene:alrhigher ground moisture retention that encourages
more thriving vegetation, which tends to reduce fhe potential for
airborne partiCulates.

The Draft Environmental Statement inapﬁropriately referred to

-the‘stimated 400 tons pef day of possible dust loss from a l-million-
barrel-per-day operation as '"fugitive dust." As normally defined,

r"fugitive dust" is solid airborne particulate matter and 400 tons

-y per day of airborne dust will not be generated from a 1-million-

barrel per day industry. The estimated 400 tons of dust per day
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refers to-all dust "lost" from process streams, most of ﬁhich is in
the form of "dirt spills” whiéh iay on the ground an& are periodi-
cally picked up and returned to the process, or disposed with
processed shale.

True airborne particulates are controlled by wat;r sprays,
wetting agents, covered conveyors, and dust collectors. For a
typical 50,000;barre1-per—day plant, Colony Development OperatiOn--
estimates from their experience that the dust collectors at the
primary and secondary crushers, which are the'ﬁajor sources of
fﬁgitive dust, will emit an average of 400,000 cubic feet per minute,

__fwith a dust loading of apfroximately 0.01 grains per cubic feet

‘32 22,700 micrograms per cubic péterf. This is eguivalent to a parti-
éulate emission rafe of 35 pounds per hour. At this rate of emission,
Colony states that "a11-dust collector sta;ks_would be clear." (See
Volume I, Chapter I; Section D.5;)

Colony also estimates that fugitive dust carried in the 2 to
3 million cubic feet per minute of ventilation air exhausted from
an underground mine serving a 50,000-barrel per day operation will
amount to 20 pounds per hour with relatively short-lived increases
to 60 pounds per hour immediately following each of the three
_ blasting operations each day. A reasonable estimate for average
fugitive dust emission from mining appears to be about 25 pounds

r per hour in an air flow 6f.2.5 million cubic feet per minute (2,650
oy ug/m3), with maximum concentratiohs for short periods of blasting

reaching 8,000 ug/m3. Airborne particulates from a surface mine
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would be.expecfed ﬁb be somewhat 1esé; since no poéitive air flow
would be needed, in contrast to underground mining where positive
ventilation is required.

Besides the above sources of airborne particulates - the crushing/
screening plant and the mining qperation - conveying operations
between the crushing plant and retorting plant and possibly the
speht shale handling systém prior to adging moisture would con-
tribute to airborne particulates. Howevéf, such miscellaneous
sources should be minimal, as true airborne particulates. However,
such miscellaneous sdurces should be minimal, as true airborne
Earticulate pickuﬁ wouid'occur only to the extent that natural air

.iéxow across belts, transfer-poiﬁts, and the like occurred. -Conveyors
a;h‘transfer points would be protected by hoods and collection equip-
ment. An estimated 20 pounds per hour of miscellaneous airborne
particulates is considered an appropriate allowance.

Based on ;he above data and estimates, the total emission of.
fugitive dust from a 50,000-barrel per day operation may be expected
to approximate 80 pounds per hour or about 1 ton pef_day; a rate
that would be within applicable State standards.

The total airborne dust emitted over the three-State area from
a l-ﬁilliﬁn barrel per day shale industry would be expected to
approximate 20 tons per day, but may be as much as 100 tons per day

r from all sources, including_dust created by vehiclés and that-whiéh

.4 may be picked up from disposal areas.
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4. Overburden Dust, Dust Composition
Concern was expressed over the ‘amount of airborne dust which

might result from wind erosion of overburden storage piles and

" information was requested on the composition and physical size of

particulates (i,‘lg, 226).
Response

In the initial yearé of surface development, it is necessary
to transport the removed overburden to an off-site storage area.
As the pit reaches sufficient size in later years, overburden can

be disposed of directly in the miné._ The off-site overburden

storage area will require moistening and some compaction to minimize
%{ind”erosion. The amount -of airborne dust from wind erosion of

overburden storage piles cannot now be specified, but allowance

has been made for this source in estimates of total airborme dust
given in Response 3l The particle size of the overbufden‘is.sub-
stantially the same as in its natural state, where it does not wind
erode.

Most particulate matter subjected to dusting will be either
raw shale or processed spent shale. ‘The chemicél composition of raw
shale_is shown in Volume I, Table I-1, and a typical composition
of one type of processed spent shale (that.from a gas combustion
retort)'is given in Table I-6. Particle size varies widely with
the processes involved, and can range from a fine powdery material

to up to 10 inches in diameter.

ITI-45



5. Inversioms, Regionél Air TImpacts
Information was requeste& on temperature inversiohs, which are
commoh particularly in the Piceance Creek ﬂaéin of éolorado, and
their contribution to increased air pollutiqn,-andxalso on the

cumulative impact of several oil shale plants and associated indus-~

‘trial activities in a given locale (14, 19, 226, 229, 258, 288).
Response ' |

The deep valleys on thé south side of the Piceance Creek Basin
experience temperature inversions, usualiy at night, and most com-
monly in midwinter. These diurnaliinversions ordinarily do not
persist over long periods (usually less than 24 hours). Regional
\ﬁéisperéion studies will guide plant and stack locations, thus.

“;ftigating the impact from ﬁrocess emissions. A dispersidn study
was’condﬁcted for the prototype sites, ;he resplts'of which may be
found in Volume I, Chapter III, Section D. 'In addition, Battelle-
Northwest Institute is conducting dispe:sion'stu&ies-for Coiony>Develop-

- ment Operation. In September 1971, the Colorado Department of Health
expanded its air sampling network in western Colorado to include
- Meeker, Rangely, Rio Blanco, and an Equity Oil Co. site near the
Project Rio Blanco emplacement well. Additional monitoring ﬁill be
conducted as a requirement of prototype development on public lands.-
The area has an average of 20 days per year of inversion con-
ditions. During these periods pollutants are trapped and may build
Mé to high concentrations, eveﬁ app%oaching the stack gaé compositiop.
When the inversion breéks, due to changes in weather conditions or

due to the natural heating-cooling cycle of the region, these
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pollutants ean feach gfound level due to air currents and stay at
high concehtrations for short periods (hours) before dispersal.
Repeated many times during each of the years the plant is in
operation, such short-term impacts could cause cumulative adverse
effects in highly localized areas. The areas affecfed_are_dependent
on actual plant location, wind speed and direction, and factors
involved in the inversion collapse. Inversions would ﬁot in-

crease the total air pollution 10#d, but would concentrate adverse
effects, |

The cumulative effects on air quality from more than one oil

- .shale plant are directly related to the control technology used,

ﬂ:li?cation, plant site meteorology, regional and local air movements,

inversion frequency an& duration, and other non-shale sources of
Air contaminants. . It is not possible to project the location.of
each oil shale complex and related non-shale industrial complex at
the present time. The oil shale plants themselves will not be con-

tiguous, since at least 5,000 acres of resource is needed to support

.a single plant, and probably an even greater area will be required

as secopd and third generation plants iﬁcrease in size. The addi-
tion of increasing numbers of plants in any given locale will itself
lead to cumulative effects. As discussed in Volume'I, Chapter III,
Section D, however, if these plants aré no closer than 15 miles,

the probabiiity of Synergistic effects is low, except under inversion

’

conditions.
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6. Gaseous Emissions; Spent Shale Disposal
The Statement does not consider gaseous emissions that may.

present problems in spent shale disposal areas (Z){

Resgbhsé | ‘ o ﬂ N
Pyrolysis is an efficient means of converting oil shale.to shale
oil and nearly all volatile hydrocarbbns are converted. It is doubt-
fulrthat processed shale coﬁtains residual amounts of §olati1e hydro-
carbons or other chemical compounds of sufficiént quantity to.ber
significant air contaminants. However, a study currently in progress
by Denver Research Inétitute:is examining the pqtentiél.boﬁcehtrations

of these contaminants from a fypical procéssed.shale pile.

W

4
o 7. Noxious Gases Associated with Mining

A request was made for identification of noxious gases associated
with room and pillar mining operations. Are they explosive? Asphyxiate?
Flammable? Could the presence of diesel trucks, explosives, or dyna-

mite cause the gases to explode (31)?

Response
To date, no known noxious or flammable and expiosive gases
(such as methane) have been found in room &nd ﬁillar mining of oil

shale, However, the deepvoil shale formations may encounter gas, and

"if it is found to exist, the equiﬁment and mining method must, by law,

provide for safety of operations. The major noxious gases of real

concern would be those arising from operation of equipment and
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explosives uﬁderground. With proper control, as provided by law,
there would be little or no danger of gaé, if it occurs, being

exploded by diesel trucks or explosives.

8. Sulfu£ Standards for Fuels Combustion
The sulfur standard for fossil fuel-fifed steam generators is
0.6 1b/million BTU wﬁicﬁ,is the §u1fur standard if fossil fuel ‘is
burned.‘ The sulfur standard for liquid or 'gaseous fossil fuel in
power plants is 0.4 1b/million BTU (40 CFR 60.43), It should be
noted that these sulfuf standards only apply to'fossii fuel-fired

steam generating units of more than 250 million BTU/hour input ).

1i%esgonse

o, —

A . | :
- The comment is correct, but the approach used to assess the

impact on air quality -has been refined since the draft statement
was released. The Final Statement discusses the air pollutidn
potential from stack gases in Volume I, Chapter 111, Section D,
iﬁcluding discussioﬁ of sulfur oxide emissions as a function of
the gaseous fuel. Assumptions are made that the gases available
from "internal combustion' retorting processes are combusted as
iqw ﬁTU fuel gases and that those from "indirectly heated" retorts
are combusted as high BTU fuel gases. :The discussion shows that
the estiﬁated concéntration of_SO_2 iﬁ resulfant stack gases would
be difficult ;orcontrol but would be c;ntrollable by either
treating the gas prior to cémbustion or the‘resultant stack gaSes

to within applicable State and Federal emission standards. In
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addition, the air quality sections above discuss the dispersion
of 80, and other gases and predictions are made of ambient gréund
level concentrations, and the possible impacts on humans, animals,

and vegetation.

9. Design Data; Air Quality Control
Despite the fact that the chemistry of NO, formation is not
completély understood, control methods and specific design data

should be described in the Final Statement @.

Response

Alternative methods of control are discussed in Volume I,
‘ﬁé?aptef IIi, Section D. Howevgf, detailed plans for the controln
uﬁ% oxides of nitrogen and ofher pollutants will probably notibe‘
available before a potential developer has filed for the permits
required under law,
10.. Differential Thermal Absorption
of Carbonaceous Spent Shale

The differential thermal absorption of cafbonaceous spenf
shale dumps could cause large areas of land to-ﬁave a higher thermal
content than the surrounding enviromment, thus affecting the migro-

climate and possible thermal air convection over'large areas (7).

Resgonse

F The texture and color of "spent shale" will vary widély with
\ 7 .
the retorting process. Material which is very dark and fine-grained,

such as "prqcessed shale" from the TOSCO II retort, might be expected

ITI-50



to be a problem in this regafd. However, experience of the Colony
Development Operation has not thus far shown it to be so. Surface
temperatures of the processed shale reach 77° (See Volume I,
Chapter I, Section D.1l.b). While its color is darker than»many
natural soils, there has been no signficént chimney effect observed.
The'expoéed surface area in active disposal sites are expected to
be relatively sﬁall. Covering with mulch or native soil material
will largely eliminate the color contrast with the surroundihg

area as will the establishment of vegetative cover, Regular
application of irrigation wéter during the revegetation pfocess

will also provide a cooling and distribution effect. Shade

_:effect from established vegetation and development of plant litter

.;f\ :

will likely assist in normalizing the heat absorption characteristic
of spent shale disposal sites. Thus, neither significant changes
in the microclimate nor thermal convections over large areas are

expected.
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E. Fauna

The Final Environmental Statement includes detailed treatment

of this topic”area. The reader is referred to the sections listed

below for data on the relationship of oil shale development to fauna:

vVol.

Vol .

Vol.
Vol.
Vol.

Vol.
Vol.
Vol.

I

I

ITI
IIT

ITI
III

1.

Chapt. II Sec. A.6, Sec. B.6
_ Sec. C.6, Sec. D.6
Chapt. III' Sec. E.2:a, Sec. E.2.b
' Sec. E.2.c, Sec. E.2.d
. Sec. E.2.e, Sec. E.2.f
Sec. E.2.g, Sec. E.2.h
Sec. E.3.a, Sec. E.3.b
_ Sec. E.3.c, Sec. E.3.d
‘Chapt. V. - Sec. E o
Chapt. VI Sec. E
Chapt. II Sec. B.l.e, Sec. B.2.e
Sec. B.3.e, Sec. B.4.e
Chapt. IV Sec. D '
Chapt. VI
Chapt. VII

Ecological Interrelationships

The ecological evaluation within the statement is inadequate,

and, as a consequence, the evaluation is misleading (7, 23, 38, 42,

44).

“Response

In some sections of this Statement, fauna are discussed in

4

!biotic categories, such as birds and mammals in Volume I,_Chapfér 11,

v . . s . 2. '
since this is the most logical way to present descriptive data. 1In

. , :
other sections, such as Volume I, Chapter III, discussions are

categorized into groups of impact (access, disturbance, loss of
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habitat, erosion, etc.). The latter approach was selected as the

most practical method of presenting the complex program impacts

upon fauna. Regardless of how the materials are organiied, a tech-
nical difficulty will persist in cogently_interrelating all species
and other faunal variables for all the impacts considered, since

each impact would affect different species in varying wayé. In order
to provide a more ecologically integrated discussion, the impact
discussion of fauna in the Final Statement, Vplume 1, Chaptef 111,
Section E, has expanded in a number of places to providé more
specific exampies of ecological interrelationships.

The proposed lease stipulations, presented in Volume III,

lChaptér V, provide that each lessee shall monitor appropriate environ-
Y

.thental parameters, under Departmental supervision, over a period of

at least 2 years;.at least 1 year of which shall be prior to sub-
mission of the detailed mining plan, in oxder to establish a base
line of data on the existing enviromment. Included will be studies
of the distribution, abundance, and ecological interrelationships of
flora and fauna of the leased lands and adjacent lands within a
mile of the leaséd lands.
2. Regional Iﬁpact; Decrease in Wildlife Populations

The regional im%act on fauna due to increased development
activities needs to beiclarified (38, 42, 47).
Response | ’

The Final Statement'cdntains specific biological, physical, and
socioeconomic references to program-related impacts beyond the.six

proposed lease tracts. These included impacts on regional water
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resources, fauna, recreation, soéioeconomics, and éthers. Additional
descriptive material on rare and endangeréd species, existing faunél
populations, hunting pressure, and value is presented in Volume I,
Chapter II; an impact analysis on‘air pollution, rare and endéngered
species, poaching, and potential impacts upon regional fisﬁ and
wildlife managément programs is set forth in Volume I, Chapger I1I,
Section E.

In generai, the native fauna of the oil shale region would
‘react to industrial development and urbanization in the same way
fauna have reacted to the pressures of expanding population and
}and development in other parts of the Unifedlstates. Species such

‘?éf mountain lions, elk, large réptors; and:gfouse which, because of
uéique behavioral traits, are intolerant of human activity, will
retreat from the area, and their numbers will be reduced by the
loss of available territory; Deer herds will be reduced for the
same reasons, but, being more tolerant, they will not retreat as
far. 1Increased interference.with their migratory routes ﬁill
tend to favor those .animals that do not migrate and alter the
behavior of the herds over time. Losses of native fauna can be
related to the level of deveiOpment and the populations of intolerapt
species will be feduced. More tolerant speciés an& species which
utilize smaller territories will also be reduced in numbers, mainly

r by the physical loss of habitat and the impact of introduced pollu-

-4 tants such ds dust, pesticides, polluted waste water, and noxioué

effluents from industrial processing.
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" Water developmentVassociated'with industrial and urban_develop-
ment will have a significant impact on these populations. Reduced
flows in natural river courses would reduce the value of downstream
aquatic and ripairén habitat. Losses of native fauna and changes in
relative.numbers of particular species, especially aquatic and rigarian
species, would be similar to those resulting from other water diversion
projects in western States.

The Statement recognizes and examines the net loss of both fauna
and their habitat which would occur on bdth a local (Volume III,

Chapter IV, Section D) and regional basis (Volume I, Chapter 111,

Section E).

i 3. Ripple Effect

4

The total combination of impacts will create a pronounced
"ripple effect" -‘repelling.many species of wildlife from an acreage
well in excess of the acreage physically disturbed. An insufficient

effort has been made in the Statement to determine the extent of this

.large zone of impact - either around the individual lease tract or:

in the broader developed areas (38, 283).
Response
Although not referred to as a "ripple effect,”" the potential for

less direct effects of development on lands and waters surrounding the

_0il shale tracts is recognized. Discussion of the components of this

effect can be found in Volume I, Chapter III, Section E, and Volume III,
Chapter IV, Section D of fhé Draft Statement; For example, reference

is made to: local increases in hunting pressures and other human uses;
loss of primitive qualities as a result of visual and audio impacts of

roads, pipelines, and air traffic; stress and disturbance to normal
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wildlife and behavior patterns, with resulting avoidance -of affected
20nes; recognition that there would be continuous stress experienced
by wildlife in the tract vicinity; and changes in natural plant-aniﬁal
complexes due to drying of springs and other surface.water featurés,
with resultan; altered,distribufion of animals,
4, Adequacy of Faunal Descriptions

Additional data and quantification on endangered épecies, the.
fbod chain, insects, and other invertebrates, amphibians, reptiles,
small mammals, hawks and owls,_and fish pbpulation were requested

(2, 23, 25, 32, 38, 42, 44, 47, 52, 74, 79, 88, 138, 159, 160, 167,

189, 202, 236, 242, 246, 250).

Response

) 4 Qﬁantitative'informatibh is available mainly for economically

significant species, such as mule deer. Although less information -

is available on small mammals, reptiles, and invertebrates of the

- area, additional information covering a broader spectrum of species

has been included in the Final Stétement in Volume I, Chapter II.
5. State Fish and Game Agehcy“Inputs

Additibnal input from the State game and fish people is neéded
to account for the small game populétioné (g;g).
Response

Most of the faunal information in the Draft Statement was
obtained from Stéte_Fish and Géme Agency pefsonnel and publications.
In preparation of the Finaletatement, requests Were‘madé of these
agencies for additional data which are feflected in the Final State-

ment in Volume IIT, Chapter II, and Volume I, Chapter II.
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6. Wild Horse Populations

The Statement fails to include adequété quantitativg treatment
of the impact of the proposed oil shale development on wild horse
populations (38, 96).
Response

Additional quantitative data.on the wild horse populafions of
the o0il shale lands were received during the public review aqd have
been included in Volume I, Chapter II and Volume IiI, Chapter II.
ﬁevelopment would result in a loss of wild.horSe range and:brawse,
as well as alteration of established movement patterns; as discussed
"~ in Volume I, Chapter III, Section E.
ui\ 7. In§entorfes of Rare and Endangered Species

% Inventories of presently rare, endangered, and threatened

species are incomplete, and impacts on these.species, including
those that extensive development might push to rare, endangered, or
extinct status, have not been adequately considered (2, 6, 13, 25,

32, 38, 138, 167, 198, 250, 268).

Response

Additional information on populations of endangered and
. threatened species of the_oil shale lands and potentiél program
:impacts upon them has been added to the Final Statement in Volume I,
Chapters II and III and Volume III, Chaptérs II and IV.
8. Rip&rian and Aquatic Communities
Two ecological coﬁmunities have.not-been considered in the
'Statement: (1) riparian (or stream terrace) communities, and 2)

aquatic communities (38).
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Response

‘ Although they were not specifically termed riparian and aquatic com-
munities, the Draft Statement did comnsider impac;s on these communities
in Volume I, Chapter III. Additional descriptive material hés been added
to the Final Statement in Volume I, Chaptér 11, and the appropriate impaét
sections expanded in Volume I, Chapter III..

9. Projections on Hunting and Angling Pressures
Préjections;on ﬂunting and angling pressure should be rewritten and
structured by_individual States. As written, the St;teﬁent combines all
three States, thch obscures the information., Pertinent facts should in-

clude jurisdiction and management of wildlife, including the hunting reguléf

. tions of individual States (25, 189, 250).

- Response

. The projections in question were taken from the Upper Colorado River
Basin Comprehensive Framework Study referenced in Volume I, Chapter III,
Section E. The Draft Statement did consolidate the statistics, and in-
correctly stated thaf, without oil shale development, a net surplus of both
hunting and angling supply would exist in the year 2000 in all three States.

Actually, the study projects a hunting deficit in Wyoming by the year 2000,

. These projections have been drafted by State in Section E, :eferenced above.

L .

 As pointed out in the comment, the States exercise exclusive jurisdic-
tion over, and management éf,,all resident wildlife‘excépt endangered species,
10. Recreational Hunting Expenditures
Mule deer and other species_generate the expenditures of hunting-
related dollars which should be considered (23, §§,_l§25.
Response |
The final Statement has been expanded to include additional statistical

information on expenditures by sportsmen in Volume I, Chapter II.
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11. Adverse Fishéfy Impacts

It is impossible to relate the probable stream degradation and -
probable water table dra&down to the downstream fish population and
the effects thereon (23, 44, 88, 245). The impact of increased
salinity and consumptive use of the headwaters of the Célorédo
River system on fish, related organisms,_riparian biota, and rare
and endangered species is not adequately assessed (23, 38, 52, 245).-
Response |

The presently available information on aquatic forms downstream
from the oil shale lands, including rare and endangered species, is

contained in Volume I, Chaptef IT, of the Final Statement. The

ﬁ%road'range of possible aquatic impacts due to dil shale development

g

e

qaie discussed in Volume I, Chapter III, Section E and Volume IT,

Chapter 1V, Section D .of the Final Statement, including the iﬁpacts
of disruption of ground water patterns, erosiomn, increase in sélinity
due to water consumption and salt loading, and degradation of water |
qualify due to oil losses, sewage, toxic substances, and siltation.
0il shale development will contribute some pollutants, and therefore
degrade the enviromment. This degradation will cause some reduction

in the quantity and quality of these resources as discussed in the

Final Statement.

12, Critical Winter Deer Browse
Existing summer range is more than adequate for existing popu-
lations of mule deer, but the number of deer is governed by the

amount of available winter range (7, 38, 42, 44, 283).
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Respoﬁsé,

The availability of bfowse on wintering ground is a limitation
oﬁ the number of mule deer on the oil shale lands. Plant gpecies, -
such as mountain mahogany, serviceberry, sagebrush, and bi;terbrush,
provide the food base by which the deer survive the critical winter
period. Loss of such habitat as a resuit of 0il shale deveiopment
will reduce the deer population. See Volume I, Chapter III, Section E,
of - the Final Environmental Statément.

13. Wildlife Habitat Loss
Physical habitat loss to animals, such as mountain lions, elk,

peregrine falcons - endangered species - and prairie falcons could

Lﬁe up fo 20,000 acres per year. Over 30 yeaxs, this would amount °

-fé 600,000 acres, which, when subtracted from 805,000 acres, leaves

only 205,000 acres for their remaining habitat. From these facts, it
can be assumed that these animals would be completely lost from the
area as they could not withstand this-kind of-éressure for such a
prolonged period of time (50, 283).
Response

The calculations set forth in the comment above are incorrect
(See Volume I, Chapter III, Section A). Assuming a l-million-barrel-
per-day industry, a maximum of.80,000 ;cres of land in the three
States of Colorado, Utah,\and.Wyoming would be cumulatively affected
over the first 30 years. This.estimate includes the land required
for mining, processing, wasfe.disposal, utility corridoré,,access
road and related urban development. A decrease in wildlife popula-

tions as the result of habitat acreage loss will occur as has been

recognized in the FPinal Statement (See references cited in 2 above).
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.14. Restoration of Wildlife Habitat

‘A mumber of comments (23, 26, 38, 43, 50, 120, 250, 283)

questioned the adequacy of the treatment of restoration of vegeta-
tion aé it relates to fauna. Specific.comments questioned the
ability of revegetated plants.to survive natural range conditions;
pointgd out that experimental plant species.cited in the Dfaft
Statement include more nénnative than native species; stated that
major native deer browse species, such as mountain mahogany and
bitter brush, have never been successfully replanted in large quanti-
ties; questioned whether experimental work done to date will be

broadly applicable; and stated that the time required for revegeta-

tion is not consistently explained and that information on revege-

»tﬁting'native.plants is deficient.

Response

A more complete range of applicable studies on revegetation have
been considered in Volume I, Chapter I, Section D, and the applicable
impact analyses in Volume I, Chapter III, and Volume III, Chapter IV,

have been revised. As indicated in the chapters referenced above,

a considerable body of information is available which indicates

that. revegetation on native soils can survive undexr natural range
conditions. Relatively successful cover establishmentfcan be
anticipated on disturbed native soils inbareas such as utility
corrid&rs,'roadside cuts, and similgr_circumstances. EHowe?er, this
research is not broadly appiicable to revegetation of processed shale

and deeply disturbed parent soil materials. Such information is

rather limited, research having emphasized grasses with only limited
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attention having been given to forbs and almost no long-term studies
on shrubs. Thus, the optimum selection.of spécies, germination and
survival rate, and expected density of cover have not yet been fully
established nor can the future pattern of succession be predicted
with certainty. | |

Establishment of initial cover and successional change on
processed shale disposal sites will be constrained by the planf
growth media_and the semi-arid climate, exposure, slope, and cultural

practices, including temporary irrigation and fertilization. While

it is true that most of the experimental work has used more non-

- native than native species, research now under.way by Colony
3h€velopment Operations and: Colorado State University are directed

S . _
toward establishment of native browse species such as mountain

mahogany. Existing information indicates that artificial rees;ablish-
ment of the full preexisting complex of.native browse and cover
species, such as mountain mahogany, serviceberry, sagebrush, and
bitterbrush on épent shale areas may not be feasible except over
extended periods of time. The reestablished vegetation complex may
be used by a.different.cross section of animal species than originally
inhabited the érea, and it may.nbt be as productive to all native
animal species as was the original complex. A new complex, however,
could be productive for éertaip uses, such as cattle grazing.

The confusion about time relates to the general planniﬁg'
schedule assumed for reclamation of disturbed areas. A 3-ye;r con~-
version period was selected as an assumed éverage period needed to

establish some vegetative cover. It is recognized that climatic and
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soil coﬁdi;ions will vary from area to area and that where revege-
tation faiis, it will be repeated to establish cover of a similar
type and equal in quantity and quality to that which was déstroyed
‘or damaged. However, reestablishment of the fﬁll range of wildlife
habitat will require extended time periods, e.g., from 20 to 70
years. . One of fhe objectives of the prototype frqgram is to develop
the technology needed to restore wildlife habitat and demonstrate
the feasibility of such restoration.
15. Reestablishment of Wildlife Populations
Information in the Stateﬁent relating to reestablishment of
_ yildlife populations is unclear. In light 6f known problems, re-
‘igftablishment of wildlife pppulétiops, as anticipated by the
Séatement, must be adequately documented and made part of the permit
system igg). |
Response
Reestablishment of faunal pépulatiops would occur in a natural
manner and the rate and quality of such reestablishment would be
dependent upon the success of habitat restoration and mifigation.
Ag the land revegétatidn and rehabilitation measures are implemented
- and as the various forms of human disturbance decrease on the affected
blands, repopulation with native animals, through immigration from
surrounding habitat, would be expected to ‘occur on suitably restored
r habitat. Specific provisions for reestablishment of wildlife popu-
-4 lations is not providéd in the pfototype program, although the fish
and wildiife management plan required for each prototype tract
(Volume III, Chapter V) may include such provisions for species which

present special problems for reintroduction.
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16. Erosion
The hazards of erosion can be minimized by'striét revegetation
standards. It is not cleaf that fish spawning and nursery areas are
in or adjacent to lease areas and how precisely such areas would be
affected by erosion (43, 58).
Résponse
Erosion can be minimi;ed throug revegetation, which is required
by the lease stipulations (Volume III, Chapter IV)\énd various other
techniques., However, erosign control is often subject to significant
limitations. Eor example, in the time between.construction and re-
gstablishment of vegetation, exposed land is vulnerable to erosion.
xgétequently, combinétidns of»drainage, slope, soil composition, and other
f:btors result in erosion problems which are difficult to control.
Siltation and sedimentation of streams can have several adverse
impacts on fish in the immediate area and downstream, including destruc-
tion of spawning sites, smothering of eggs, reduction of adult popula-
tions because of increase of stress by direct effects and loss of food
organisms adversely affected by thé silt. The impacts expected to be
, éssociated ﬁith prototype development are considered in Volume III,F
Chapters IV and VI.
17. Off-Tract Disposal Sites
The potential wildlife losses éssociated with off-tract diéposal
r sites was requested (38, g§§).'

¢

-4 Response

The mode of spent shale disposal has not yet been decided for,

.any of the tracts, although the alternatives of off-tract, on-tract,
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underg;ound disposal,:as‘well as various.combinétions of the three,
were considered. The actual mode of diéposal cannot be ascertained
until a lessee has submittedrhis plan of operations. However,
additional details of the enviromment of the hypothetical disposal

sites used in this analysis have been provided in Volume III,

Chapter II. In.addition, the amount. and types of wildlife food and

cover destroyed both on- and off-tract have been estimated (Volume III,
Chapter IV, Section A). Estimates of the potentiél wildlife losses
given in both Volumes I and III include those“associated with off-
tract disposél.

18. Tract Selectibnr,_

k)

A Several comments were adverse to the selection of Colorado

included: (1) seleétion of the two Colorado lease tracts is not
consistent with the program goal of minimizing adverse environmental
impacts; (2) alternative methods and attractive sites are available
which would be less destructive and far more beneficial to the
environment; (3) development of Tracts C-a and C-b is incomfatible
with continued large deer populatidn; and (4) C-a is on the migratory
route of the deer herd.
Response

Selection of Tracts C-a and C-b was based on a comparative

evaluation of various resource development and envirommental factors

" (See Volume IIi, Chapter IX, Section H). As discussed therein,

their selection is consistent with the program objective of stimulating
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commercial scale oil shale productieh and technology while miniﬁizing

adverse enyironmental impacts. However, development of either tract

will destroy wildlifeé hebitat and, in combination with accempanying

industrial activity, will reduce the wildlife value of the tracts

and surrounding areas. While this will adversely affect the deet

population,'it.cannef be said that development et Tract C-a and/or

C-b is incompatible with the continued existence of large deer popela-

tions in the basin, As discussed in Volume I, Chapter III,'Section E,

losses will increase should a mature industry develop.

Tract C-a also lies in the area traversed by mule.deer migrating

Fo winter habitat in the Piceaﬁce, Yellow Creek, and White River
‘i&Yainages. In some areas, ehere is evidence that highways transecting
tﬁ;'traditional migration routee of the White River herd have altered
migration behavior; fewer deer migrate to the high summer range and,
consequently, more deer stay in the Piceance Basin throughout the year.
Development of Tract C-a will result in adjustments in behavior and

rerouting of the traditional deer migration pattern.

19, Withdrawal of Critical Wildlife Tracts
The Bureau of Land Management should have the opportunity to .
permanently withdraw from development certain BIM tracts critical
to wildlife in addition to the lands listed in Chapter IX, Volﬁme-I,

of the Statement. Such areas could be designated as BIM primitive;

! natural, geologic, etc., areas as appropriate - or perhaps designated
¥ . :

as national wildlife refuges, such as Piceance Basin National Deer

Refuge (38).
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Response

There are established procedures for setting Federal lands
agside for wildernesses, parks, recreation, wildlife, or othef
special purposes. The 0il shale lands have for many years been
and will continue to be withdrawn from disposal and most forms of
development. .Executive Order 5327 of April 15, 1930 withdrew all
oil shale lands for purposes of study and classification. TheIOhlf .
general modifications of that withdrawal have beén to permit oil and
gas and sodiﬁm leasing. Modifiéationsrfor sﬁecific purposes on

individual tracts such as will be required to permit the protot&pe

_leases have also been effected from time to time. Except for the

=5§ prototype leases, the status of the remaining oil shale lands will

A
be unchanged. - Areas of special value meriting further protection

can be further classified or set aside if identified. A recent

example of such action on the general area although not on oil shale

- lands is the designation of the Gunnison Gorge Recreation Area in

nearby Delta County, Colorado.
v20. Air and Noise Quality

The interrelationships of air quality and noise levels with
the liviﬁg resources are not adequately discussed (2, 123'5g9.
Response | |

The_effects of noise ‘are treated in the Final Statement in
Voluwe I, Chapter III, Section E. Noise is included as part of a
broader group of disturbing factors (varying types of construction
work, vehicle traffic, and human activifies in general), and these
factors . would be expected to place stress on wildlife as described

in the material referenced above.
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.Sulfur_oxides; oxides of nitrogeﬁ, carbon monoxide, and, to a
lesser degree, hydrocarbons would be released from stack emissions.
The a&Verse,effects of thesé‘pollutants on humans, aﬁiméls, and
vegetation aré detailed in Vqlume I, Chapter III,lSection C.

_ 21. Poaching
Discuss poaching of wildlife (23).°
Response
Poaching, along with other infractions éf game 1aws,-hﬁman
encroachment on fish.and wildlife populations and habitat.is dis-
cussed in the Final'Statemént in Volume I, Chapter III, Section E.
22, Need for Additional FlSh and Wildlife Management
J §\ FlSh and w11d11fe management practlces, relative hunter success,
;ﬁh-other variables must.also enter into any evaluation of impact.
_ The impact of increased popﬁlation indicates a need for added
- enforcement of game and fish laws and increased personnel (25, 19,
250).
Reéponse
Impécts of urbanization and inc:eased human population on both
the quantity and qﬁality of hunﬁing and angling are recognized and
the effect thesé impacts may have on fish and wil&life management of
the oil shale region are deseribed in Volume I, Chapter III, Section E.
23. Laws and Treaties
r The Draft Statement_fails to comply with the intent\of five
f Federal laws and two international treaties, each of which calls

for protectivé measures on behalf of wildlife (38). Cited laws and
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treaties'includé: Endangered Species Act of 1966 (P.L. 89-669,

80 Stat. as amended); Bald Eagle Act of 1942 (54 Stat. as amended);
Goldén Eagle Act of 1962 (P.L. 87-884); Wild Horse and Bﬁrro
Protection Act of 1971 (P.L. 92-194); 1916 Convention between the
United States and Great Britain for the protection of migratory
birds;-1937 Convention between the United States of America and the
United Mexican States for tﬁe Protection of.Migratory Birds“and Game
Mammals; and the Migratory Bird Treaty Act of 1918. (40 Stat. 755,

as amended).

Response :

The Statement's description and analysis of the possible adverse

:%fmpacts of the proposed program upon species and habitat protected

T A .. . . A .
by the cited laws and treaties violates neither the letter nor intent

of those laws and treaties. Implementation of the proposed program

is not expected to adversely affect continued compliance with and -

enforcement of. those laws and treaties. Moreover, the program

|
includes in Volume I, Chapter IV and Volume III, Chapter V, measures

designed to avoid or minimize adverse effects upon the applicable

species and habitat. The cited laws and treaties were not intended

to preclude development and use of the Nation's natural resources.

24. Short-Term Use vs. Long-Term
Environmental Productivity

The Statement fails 'to adequately assess the relationship

between local short-term uses of man's enviromment and the maintenance

and enhancement of long-term envirommental productivity (38).
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Response

This relationship as it concerns fauha, is considered in
Volume I, Chapter,Vi, and.in Volﬁme III, Chapter VIiI, of the Fiﬁal
Statement. 1In these sections, it is estimated that the expected
short-term uses of oil éhale would adversely affect the long-term
productivity of the regions' faunal resources and change'the'ﬁaturé
of tﬁe native fauna. Through pursuit of balanced mitigation programs
“unavoidable adverse aspectsrof the development can be reduced but not
eliminated. However, shifts in species composition are expécted on
restored areas at_least'over the short-terms.,

25. Impacfs of Multiple Developmeni

tﬁé\ Iﬁformation on other existing and proposed &evelopments in the
";fi'shalé regiqn--nuclear g;s stimulation, the mining of dawsonite,
nahcolite and coal, and gas and oil should be added to that provided
for oil shale development. The combined impact of thesebmultiple
‘developments poses an even greater threat to fish and wildlife of
the three-Sfate region than would oil shale development alone‘(gg).
Response

Within that portion of the upper Colorado region in Colorado,

Utah, and Wyoming containing thé Green River Formation oil shale,
there are additional mineral deposits of significance. Saline
minerals (dawsonite, nahcolite,ﬂand trona) are in or associated with

_r the oil shales. Crude oil gnd natural gas underlie the deposits and

‘QJ coal is immediately'adjacent. Trona, crude oil, natural gas and some

adjacent coals are currently being developed on a commercial basis
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(See-Vblume I, Chapter II). Technology for processing nahcolite and
dawsonite has not yet been demonstrated as discussed in Volume T,
:Chapter I, Section C. Arsingle nuclear gas-stimulation experiment,
Project Rio Blanco, has been conducted in the Piceance Creek Basin
(May 1973). Other than disturbance, there is no evidence of direct
effects on fauna in the immediate area of the test (Fawn Cfeek).
However, some secondary effects did occur, for example, local slides
covered barrow holes destroying_some habitat.

The timing, location and magnitude of non-o0il shale mineral
development in the three-state area cannot now be predicted. Like-~

wise, the possible environmental effects of such'development cannot

_ibe assessed in this Environmental Statement. In any event, it is

‘rbasonable to assume that non-oil shale industrial development would

L.

have a greater impact on the resources of the oil shale region,

including fish and wildlife, than would oil shale development alone.
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26. Ecological “rriggering Mechanisms"

The impact of each alteration on the oil shale regional eco-
system must be analyzed as thoroughly as posSiblé. For example,
ﬁfugitive dust" may destroy certain plant species which in turn.
may affec; wildlife browse, hydrélogical factors and erosion. The
ecological "triggering' mechanisms are not anaiyzed to an& éigni;
ficant degree in the Draft Stétement (42).

Response

A comple# web of interrélationships ﬁhat now exist'in.the
oil shale regions would be altered by oil shale development. The
major ecological "triggering mechanisms" have_been recognizgd in

ﬁghe environmental statement although not always identified by_that
Q;kménciature. They ihclude; (i) fugitive dust effects on plants.
‘and animals dependent upon those plants; (2) erosional effects set
in motion by mgchanical or other destruction of vegetative‘cover,
and the resulting sedimentation, water quality reduction and losses
éf fish, wildlife, and other stream biota;l(3) possible air_pollution
effects on plants and animéls and related effects on large and
small game and felated small animals and birds; (4) plant successionall
changeé resulting from revegetation efforts and the potential related
impagts;thereafter ﬁpon wildlife, soil holding capability’and erosion;
and ﬁhe_reiated erosional effects already mentioned; (5) general

effects of development, including noise, causing disturbance and

———

- population dispersement, competition for habitat, ultimate population

.

loss and related hunting effects; (6) possible introduction of toxic
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materials into water with possible cumulative distribution throughout
the fish and aquatic biota food chain; (7) effects of intensified
human population concentration, road development and construction,

including disturbance, displacement, and loss of wildlife such as

_intolerant species like mountain lion, eagles, bear, elk, and

related effects on predator/prey wildlife relationships; (8) ground
water changes that might result in changes in flow and surface release
of ground waters and the effects this could have on riparian plant

and animal habitats; and (9) introduction of native or non-native

‘plant species and related effects on successional patterns, weed

characteristics, and ground cover maintenance (requiring different

‘water and fertilization and regimes), all of which would alter the

dégetative,conditions and microclimate for small animals, birds,

invertgbrates, aﬁd soil building and structure, among others.

It is recognized that the tolerant plant and animal species
tend to adapt in many instances and adjust to a new and different
environment, that populations and dependencies will change, as well
as the usefulness of some sfécies to each other because of the total
impact on a primitive environment.

27. Opposition to Use of Herbicides and Pesticides.

Opposition to the use of hérbicideé and pesticides was
expressed (23).

Response
An environmental stipﬁlation regarding the use of herbicides and

pesticides is included in the Lease ‘and Stipulations  (Stipulations,

Section 7(E)). This stipulation states that the lessee shall not
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use pesficidés and herbicides-withouf the approval éf'the:Mining
Supervisor. Furthermore, the stipulation states that the use of
these agents shall be considered as '"treatments of last resort”

to be used only when reasonable alternatives are not available and
where their use is consistent Qith protection and enhancement of
the enviromment. Application, storage, and disposal shall be in
accordance with applicable Federal and State procedures. |

28. Effects of Water Development Projecté
The statement does not discuss the impacts of water dévelop;ent

projects mecessary for oii shale development and their effect upon

“wildlife. These may or may not be more detrimental than mining,

ﬂi{Self, but the combined effect-will be disastrous (23).

"y

Résponse

Large scale water development projects>are not believed to be
necessary for the proposed prototype program although some diversion
pf surface water was recognized (See Volume III, Chaoter IV,

Section B). Future development projects ﬁay be needéd to suapport
mature oil shale development, but it is difficult to address
definitively the impacts of any such water developmentbprojects
without detaile? information as to number of impoundments and/or
diversion projects, location of dams, acreage and types of habitat
to be iﬁundated, and magnitude and seasonality of expected water
r level fluctuations. 1In gengral, impoundments will inundate existing
~J terrestrial habitatf The severity of resulting impaéts on wildlife
will depend on the type of habitat affected. Moderate effects

would be expected in arid, rugged canyon-type habitat, and more
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severe‘effects in forest? meadow, or marsh type habitét. In the case

of aquatic organisms, impoundment results in a dramatic change from

a river to lake type habitat, with accompanying loss of current

and changes in temperature, depth; turbidity, and, usually, dissolved
s

oxygen content. These changes are usually accompanied by dramatic

changes in species composition.

LAy
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- F. Forage and Revegetatién
The impacts on grazing and agriculture due to oil shale develop-
ment is given in Volume I,vChapter 111, Sectioﬁ F; Volume I, Chapter v,
~Section F; Volume III, Chapter II, Section B.l.g, Section B.2.g,
Sgction B.3.g, Section B.4.g; Volume 111, Chapter IV, Section E, and
Volume III, Chapfér VI. | |
Revegetation of disturbed surfaces and of processed shale disposal
areas is discﬁssed throughout Volumes I and III. See, in particular,
Volume I, Chapter I, Sections b.2 to D.4, Chapter III, Section B.4,
and Volﬁme I1I, Chapter IV, Section A.5.
1. Reduction in Forage; Revegétation Technology
0il shale development will result in.a lqss’of forage for both
Qgspestiq stock and wildlife. _Thé magnitude of this loss during the
ac:ive phase of this industry should be discuésed as well as a better
description of the technology needed to restore these areas to their
former production (2, 3, 12, 18, 23, 25, 26, §Q;~§§, 38, 42, 43, 44,

79, 120, 127, 137, 154, 168).

~Response
The amount and type of vegetation which would be destroyed or
otherwise dagaged by developﬁent has been estimated for each of the
proposed prototype tracts (See Volume I1I, Chapter IV,.Section A).‘
These.estimates provide the basis for the estimates of grazing fore-
gone by oil shale development given in Section E, Chapter IV of
Volume III. The broader range éf-impécts on vegetation and grazing
';assotiated with regional deveiopment is discussed in Volume I,
.‘Chapter III, Section F.

. Revegetation technology is considered in Volume I, Chapter I,

Section D (See also response to comment E.l4, above).
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The existing vegetative complexés of these a:eas”have evolved
over long periods of time. The species and species groups are
iﬂterdependent anq in a reasonable degree of natural balance and
stability. The natural balance between species and groups of species
will bg altered in some procéssing options (for example, in éitu .
prqcessing) or completely destroyed on others, such as miné develop-
ment and processed shale disposal areas.

In géneral, fevegetation can be initiated on such disturbed
areas as sdon.as the activity is terminated. The nature of the .’
resulting new plant communities and the pattern of the ensuing

_ \succession&l changes will also vary distinctly from site to site
‘%;gepenﬂing upon site‘characteriStics,_types 6f.disturbanCe, species
\h-ﬁlanted, revegetation methbds, and subsequent management. |

If mixtures of native species, which include the major climax ‘

(or desired sub-climax) species, are used to revegetate disturbed

‘ native soils, natural progression may be relatively rapid. The
planting of older age class shrub and tree seedlings coulq 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
speciés will eventually be replaced by natives beginning with
aggressive invader species and ending with climax or '"‘use-sub-climax"

r species, Exotic plant monocultures can survive for extended periods

with adequate management. However,'they are susceptible to severe

. -

setback by adverse climatic conditions and insect or disease
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infections, destroying the cover and increasing erosion. Maintenance

of non-native species would therefore require long-term management.

"2. Interrelationship of Vegetation Types
The Draft Statement indicated that §egetation in the area is
predominately of three major types: sagebrush, mountain shrubs, and
pinyon-juniper. These vegetétive communities are important factors‘

and the interrelétionship éhould Be expiored 2.

Response

The Final Environmental Statement describes the interrelationship
between plant and plant/animal species. This additional information
_gﬁ\bio-communities is contained in Volume I, Chapter I1 (see in

particular Sections A.8 and B.8).

3. Revegetation of Processed Shale Piles - Tract C-b
A statement concerning Tract C-b in the Draft Statement (Volume III,
vPage Iv-11) indicates that there is a possibility that revegetation

of processed shale piles may not be required. Is this true? (23).

. Response

No infereﬁce should be drawn that processed shale dumps on Tract
C-b, or any other tract, will not be revegetated. ‘Thé discussion for
that tract concerns the percentage of the surface area containing top
' ’soil suitable for mixing or ;op dressing the shale piles for re-
,wkestablishing'vegetation on the processed shale dumps and the need
for adequate fertilization aﬁd irrigation. Revegetation will be

required as detailed in Volume III, Chapter V.
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4. Revegetation - Corntinued Fertilization and
Water Requirements

The Draft Statement does not state whether and to what extent

growing vegetation on the waste piles of processed shale depends on

continued fertilization and watering (39).

késgonse

Additional material relating to revegetation has been included
in the Final Statement (See Volume I, Chapter I, Sections D.2, D.3,
and D.4; and Volume IiI,_Chapter IV, Section A.5). 1In these sectiomns,

methods of ‘revegetation, watering requirements, and successional

. patterns following revegetation are discussed.

N

S ‘ 5. Spent Shale Compaction and Relationship

T—

i

4 :
to Revegetation

The tendeﬁcy_of spent shales to become compacted has not been
adequately meshed with the necessity to provide permeability in the

surface layers of spent shale to allow vegetation to grow (7).

‘

Response

The tendency of spent shale piles to stabilize through compaction

"or cementation is a fortuitous characteristic from an engineering

standpoint., It.is not considered to be adverse to successful revege-
tation. If not covered by native soil, preparation of a seed bed on
compacted shale would require cultivation of the upper foot or so after
leaching, seeding,_fertilization and mulchingf As the plants matﬁre;.
the roots have been found to penetrafe the compacfed zbne to a

depth of a foot or more. (See Volume I, Chapter I, Section D.2)
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The discussion of cementation properties in Section D.l of that same
chapter should not be interpreted as stating that waste piles form a

monolithic and essentially impenetrable layer, like concrete.

6. Lethal Temperatures; Germinating Seeds
Will the black color of unburned residue cause lethal temperatures

for -germinating seeds? (50)

Response

The black color could cause lethal temperatures for seed germina-.
tion, particularly as it relates to the material produced by the IOSCO
retort discussed in Volume I, Chap;er I. One of the reasons for adding
.:é€psoii or other materials to tﬁe\top layer of processed shale priori
Eé revegetation is to avoid this potentialvproblem. |

7. Compaction; Effect on Salinization
ﬂfg Compaction of’retorted shale subsurface layers could expedite

" the salinization process by restricting downward percolation of water

through the root zone (50).

Response

This comment is probably correct. Over time it is expected that
compacted shale will weather deeply as do other native soils, and that
root penetration and frost heaving will improve soil aeration and soil

- formation.

.8. Revegetation: Number of Attempts: Criteria
Will there be a limit on the number of attempts to revegetate

and reseed? Who will determine whether or not a seeding and planting
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attempt has been successful? -What criteria will be used to determine

success or failure? (7)

Response

No limitation on the number of atfempts to revegetate and rgsged,
which would be required of a lessee, is specifically included in the
proposed lease. The mining supervisor would determine whether or not
a seeding and planting attempt has been successfu}, aﬁd whether all
feasible technology and practice had been exhausted. (See Volume III,
Chapter V, Stipulation 11(L). The cited reference also sets forth -
the criteria for determining success or failure.

All oil shale lessees wili be required to initiate a reVegetétion

';ﬁﬁfogram approved by the Mining Supervisor at the start of production
and to delineate those parameters necessary to establish vegetation a£
a specific location and show the successional changes in vegetation.
Also, lessees will be asked to demonstrate at the time of ﬁhe detailed
development plan that revegetation technology is available to enable
him to establish revegetation of the disturbed areas. If a lessee
fails to demonstrate the'required technology, he will be required to
submit for épproval'a pfogram designed to obtain the required techno-
logy. The lessee will make annual progress reports to the Mining
Supervisor on the approved program. I1f progress appears inadequate'
at any time, the Mining Supervisor may request the lessee to amend

! the program.
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9. Revegetation; Bfush Chaining
Brush chaining operations for changing a brush. community to a
grassland community are not comparable to revegetation of spent shale
areas. The biological interrelationships are quite different (2).
.Resgonse
'rThis comment above is correct. See the information coﬁtained in
Volume I, Chapter I,,Séction D. TFor an overview of vegétation inter-

relationshops, see particulariy Volume I, Chapter II, Section B.8.

10. Maintenance of Revegetation Areas
After Program Completion

Who will maintain the revegetation projects after the oil companies
have left? Who will ensure that erosion control projects are maintained
N

(42

Response

s

Revegetation and erosion control measures will be designed inéofar
as possible to minimize lontherm maintenance and produce vegetation
capable of surviving under natural conditions. Decisions on future use
of tﬁe lands will be a factor in these plans as well, Bésically, the
Bureau of Land Management will continue to have responsibility for the
Federal lands and will continue multiple use management for these lands
as with surrounding areas. The reclamation of the leased lands prior
to termination of the responsibility of the lessee will require the
lands to be in a condition which provides a similar use and maintenance
as thét foﬁnd prior to the disturbance of the lands. The Bureau of Land
Management willrbe responsible for assuring that éuch conditions exist
prior to termination of the lease. Subsequent to lease termination, the
Bureau of Land Management will be responsible fér any erosion control

and revegetation programs that may be required.
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G. Esthetics

Discussions of archaeological and historical values are located
in Volume i, Chapter II, Section B.1l0 and Section C.11l; Volume II,
Chapter II, Sectioﬁ B.1.j, Section B.2.j, and Section B.3.j.

Also, discussions of esthetic resources are located in Volume I,
2.Chapter II; Section A.9, Section A.10, Section B.9, Section C.9, and
Section D.9; Volume I, Chapter III, Section G; Volume I, Chépter VI,>
Section G; Volume I, Chapter V, Section G; Volume -III, Chapter II,
Sgction B.1l.h, Section B}l.i, Section B.2.h, Section B.2.1i, Sectionr
B.3.h, Section B.3.i, Sectionip.4.h, and Section B.4.,i; Volume III,

Chapter IV, Section F; and Volume III, Chapter VII,

-:EX 1, Recreation - Esthetic Qualities of Project Areas
\ .

Some respondents felt that the Draft Statement understated the.
recreation and associated scenic-esthetic qualities of the proposed
project area, Others-stated that‘the impacts on such qualities were
over-emphasized in that recreation and scenic areas outside‘the

immediate tract areas would not be directly affected as a result of

the proposed prototype program (2, 5, 25, 39, 43, 80, 217, 222, 237,

290).

Response

Recreatioh and associated scenic-esthetic qualities are described
in the Final Statement by presénting information for each proposed
f prototype tract as well as for the oil shale and immediate surrounding
region. An attemft wés made to describe these qualities objectively

aﬁd_to avoid value judgments. The quality and type of outdoor
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regreation expefience and the assdciéfed scenic-esfhetic values of amn
area are primariiy controlled by location, landscape, soil, glimate,
relief, water, vegetation, and wildlife. All of the above components
need to bé considered when evaluating the impacts upon esthetics,
recreation, and cultural values,'inclﬁding those of the areas sur-
;roupding developmént. Because of the interactioné'involved, the
impacfs were considered both at the regional level in Volume I,
.Chapter I11, Sections A and F, and at the tract level in Volume III,

dhapter-IV, Sections A and G.

2. ﬁhquantified Environmental Amenities and Values
The Draft Statement failed to quantify the worth of the land,
 *%$3 vegetétive cover, and its wildlife, thus making it impossible to
determine the envifonméﬁtal values to be "traded off" for oil shale
developmeﬁt. For éxémple, there should be some means of valuing fish
and wildlife populations, the critical sufvival value of vegetation
as food and sheiter for wildlife;'ang wildlife losses when a natural

_canydn is converted to an artificially contoured landfill (38).

Response

- The impécts on the envirdﬁmental values mentioned above are
detailéd objectively in‘descriptive fashion. Where possible, numefical
éstimates are made in Volume I, Chapter III, and Volume III, Chap;er 1v,
for example, ngmber of‘grazing units IOSt, numbers of acres lost fo
wildiife_habitat, aﬁd number of acrgs of vegetative cover lost. Many
values, however, cannot be measured accurately\in dollars., Attempts
at such measurment are highly subjective and subject to different

.individual value judgments and do not contribute to objective analysis.
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3. Open Space
Open space should be given a positive esthetic value and the

impact on open space accounted for (25).

Resgbnse

There is no generally acceptable valuation method for,assigning
open space a quanéitatide.economic.value.‘ The statement does, however,'
assign a ppéitivé value to "oﬁen space' areas be recognizing oil shale
development and associated iﬁcreases in population will cause the
a&verse effects of penétration of remote and priﬁitive aréas_aﬁd

reduction of open country recreation opportunities. (See Volume I,

iChapter V, Section I, and ChaPCer VI, Section G).

%

A 4, Wild and Scenic Rivers

The statement could be expanded to describe more fully water
resources in relation to surface and subsurface supplies and quantity.
Presently, the Creen River has wild and scenic river potential and the
project impact on this potentiél has not been explored, particularly

the water quality aspect (2).

Response

The relationship between the demand for water to support 0il shale
development and surface and ground water supplies and quantity is giveﬁ
in Volume I, Chapter“IV, Section C, and Volume III, Chapter IV, Section
C. Particular emphasis is given to the potential impacts on the White
River which flows into Green River. Impoundments for surface water

will tend to reduce a river potential for classification, as wild and

II1-85



T~

a

scenic, as noted in-Volume I, Chéptef 111, Sec;ion c. Water_quality
impacts caused by development under the proposed prototype program
are not expécted to be of such a néture or magnitude to affect the
potential of the Green River for classification as a wild and scenic
river.
5. Effect of Development on Dinosaur National
Monument and Canyonlands National Park
As industfialization of tﬁe oil shale areas proceeds, significant
changes ma& occur in both the quality a;d_quantity of the water
resources in the Colorado River Basin. Will the pristine charactér

of Dionsaur National Monument, Canyonlands National Park, and the

|}?arks along the lower Coloradq'gradually be lost due to'incréased use

Y
of the river water? (9).

Response

The location, nature and magnitude of future operations within
the three-State area of Colorado, Utah, and Wyoming will be the con-
trolling factor in the cumulative impact from oil shale development.

If industrialization occurs, the charac;er of the region will certainly
change; However, the monuments and parks cited are remote from the -

location of the major oil shale resources and sites of expected develop-

- ment, It is not expected that oil shale development will have signifi-

cant impact on those parks and monuments other than perhaps increased
visitation as the region's population grows. Utilization of the Upper
Basin States.allocétion of Colorado River water, either by an oil shale
industry alone, or in combination with other uses, could reduce flow

in the lowpr basin.
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6. Undeveloped Wilderness Areas

Numerous comments were received relative to the impacts of an

.0il shale industry on undeveloped areas. Two areas were most fre-

quently mentioned - the South Fork of the White River, and the pro-

posed Flat Top Wilderness area (26, 39, 52, 80, 122, 145, 185, 196,

227, 241, 282).

Response

Increased population would probably develop increased recreation
use in the environs surrounding the oil shale basins themselves. The

areas mentioned above and others outside the o0il shale basins are

~ discussed in Volume I, Chapter II, Section A.10,

™

‘i;X As discussed in Volume I, Chapter VI, Section G, the oil shale

region is in open country utilized for outdoor recreation because of
its remoteness, difficulty of access, and natural condtions. 0il
shale development will result in local as well as basin and regional
changes in recreation and esthetic resources. While development in
the three-State region, together-with the related new urban service
and utility corridors, woul& utilize less than one percent of the
recreation lands currently in existence, it would impact upon'the
existing recreation environment beyond the boundaries of  the 1ea§e
tracts themselves,

Recreation activities would shift to some extent from the more
extensive.types, e.g., hunting, hikiﬁg, etc., toward more inténsive,
urban-oriented récreation types, e.g., golf courses, reservoirs,

play grounds, swimming pools, etc. Changes in the primitive nature -
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of the region due to industrialization would reduce its long-term

‘productivity as a primitive outdoor recreation region. Opportunities

- for more flexible recreation patterns would be realized and would be

i)

suitable to a larger resident population. This rate of recreational

development would be controlled by the individuais who currently .
live in the areas and those who will be brought in to suppért oil
shale development. Nearby regional extensive recreational opportuni-

ties, such as the proposed Flat Top Wilderness area, would still be

available to the regional population.

7. National Historical Sites in Rio Blanco County

Two potential national registered historical sites in the Rio

aﬁ%anco County are listed by the Colorado Historical Society. These

are the Thornburgh Battle Site and the Meeker Massacre Site. Several

other sites have State .significance (23).

Response

While thé two sites mentioned are well known iﬁ that portion of
Colorado, they are located outside of thevPiceance Creek Basin proper.
Thus; it is not‘exﬁected that they would be adversely'affeéted by
‘deVelopménf ﬁnder the prﬁpbsed prototype program, ‘A mumber of othef
similar éites, suéh ég the Rock}School, are diséussed in Volume III,

Chapter IV, Section A.

II1-88



H. Economic and Social Enviromment

Additional material concerning socioeconomic effects was
added to the Final Envirommental Statement. In addition to. the
specific comments and responses found below, additional data may

be found in:

Vol. I Chapt. III  Sec. A.l1, Sec. B.11,
. o Sec. C.10, Sec. D.10
Vol. 1 Chapt, III =~ Sec., H.l.a, Sec. H.l.b,
: Sec., H.1.f, Sec. H.2.a,
: : . Sec. H.2.b, Sec. H.3.a,
L : ’ Sec. H.3.b, Sec, H.4.a,
“fo S Sec., H.4.b
Vol. 1 Chapt. V Sec. H.
Vol. I Chapt. VI Sec. H
Vol. I Chapt. VII Sec. C
yol. IIT Chapt. 11 Sec. B.l.h, Sec. B.2.k,
Sec. B.3.k, Sec. B.4.k
Vol. III Chapt. III Sec. C
Vol. III Chapt. IV .Sec. G

1. - Changes in Sdcioeconomic Patterns (Lifestyles)
The statement in Volume I, VII-6D, that the change from a
'y rural society to a more industrialized one would be beneficial,

fi’ was questioned (41).

ITI-89



Response

The changeover to a more industrialized economic system from a
system more heavily dependent upon ranching and/or agriculture is
rarely an easy or smooth tranéitioﬁ.. However, the social problems
facing urban centers today are known and attempts can be made to
prevent them before they deveiop,

The growth that is expected in the oil shale region through
1981 will increase the existing pdpﬁlation by 50 percent, but it
will not transform it into a megalopolis. There can be a rational

approach applied to this development, and it has already been started

" through the Council of Governments in Colorado which encompasses
ilocal'community and county planning commissions. Because of the

‘*Epcreased capital flow and'brdadening of the tax base, some of the

existing social amenities would be upgraded, which is the basis for
the conclusion regardiﬁg the beneficial effects to local communities.
(For additional discussion of this subject, see Volume I, Chapter v,
Section H). Additional information concerning urban development

and its associated impacts is contained in leuﬁe I, Chapters II

and III, and Volume III, Chapters II and IV.

2.. Urban Development
The statement did not adequately evaluate the impact of the
proposed project on the urban enviromment nor does it provide
sufficient information to evaluate it (2, 7, 14, 16, 23, 30, 39,

41, 43, 44, 49, 78, 85, 95, 122, 136, 137, 154, 155, 163, 181, 201,

212, 223, 233, 268, 280, 281, 290, 291).
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Résgonse:

Many of the comments received recognized that the impact state-
ment did point out and discuss the many urban problemé associated
with unplanned urban growth. These commenté, howevér, were looking__
for answers to or solutions for individual community problems that
could be associated with urban growth. Such specific-solufions must
be developed in the counties and cities affected, Planning is
already under way in these localities and_there_is at least 3 years
before construction of the first plant on public lands. Volume I,
Chapter III, Section H contains a revised discussion.of the impact
pf urban growth on the local communities and_their existing_supporf

H
3

'ngservices and public facilities.

'ii\
1
3. Inventory of Urban Facilities
The statement should include a basic inventory of the existing
public facilities, and how the existing supply would affect the

‘projected demand (2, 38, 41, 44, 163, 291).

Response

It is recognized that the influx of the new residents will
significantly affect the>environmeﬁt. In measuring this impact, it
was assuméd that each existing school, hospital bed, etc., was fully -
utilized and that to accommodate the new population, new facilities

r would‘have to be built, 1In Volume I, Chapter IIi, Section H, the |

o, investment needed to build these facilities was calculated.,
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A comprehensive inventory and deécriﬁtion of the existing
facilities will be needed by local authorities as they plan‘for
guidance of future growth. A nuﬁber of detailed statistica; #eries
relating to such facilities are alreédyvmaintained:by-local govern-
ment énd private organizations (See, for example, Volume I, Chapter
11, Section A.11). |

In Colorado, a Céuncil of Govermments in Colorado has been.
estaﬁlished, and, if a decision is made to develop oil shale within
the rggion, it will play a majorurole in the plahning and develop-

ment of community needs and facilities. The Colorado Department of

" Natural .Resources, in anticipation of'oil'shale'development, is

‘@ggministering a series of Colorado 0il Shale Environmental Studies

‘wﬁich began in 1972 and are jointly funﬂed by the Federal, State
and locai governments, andbindﬁstry. One of these.studies,'Land
Use and Community Development, is expected to be completed in
January 1974, before any‘operations could take place on private
or public lands. One of the objectives of the study is an iﬁventory'
and accumula;ion of data relating to physical, econdmic, and social
facilifies, |

Although the:States of Utah and Wyoming have not ihitiaged'i.

similar studies, the information will be available to them.

4, Community Planning
The statement did not sufficiently discuss the planning require-
ments for a new community or the expansion of an existing éommunity

(2, 16, 291, 293).
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Resgonée

| The development of a new town or cdmmunity was presented in the
Draft Statement és a possible alternative to continued growth within
the existiﬁg communities. The Urban Growth and New Communities
Development Act of 1970 administered by the Department of Housing
and Urban Development provides a number of programs and fuﬁds to
encourage the development of new communities.

There will be sufficient time for the planning of éither n ¥qﬁ

town or expansionlof the existing communities after a léase sale, If

it decided to implément the proposed prototype program, no lease sale

could take place until late 1973. The 1éssee would be required tb

_3€ubmit a preliminary mining plan with his lease bid and a detailed

éévelopment plan within 3 years. Under the most favorable circum-
stances, construction of the.firs£'p1ant on public lands could not
begin until 1975, énd initial operations could begin only in 1978.
The necessary regional planning has been initiated, as described
in Item 3 above, apd will be available in time to guide the needs of

new and existing communities.

5. Land Speculation
| The influx of people would cause land speculation and increased
property taxes (20, 41, 233).
Response
fhere is little doubt that 1énd for urban development will
c¢ommand a higher price than agricultural land. Properrioning regula-
tions and enforcement would be able to limit the amount of:land

subject to such development. This is a local problem which should

be primarily controlled by the States and localities affected.
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6. Reductioh of Agricultural Land Use
Whereas agriculturél land produces wealth, the use of such land
for urban expansion is not wealth-producing. No cost benefit analysis

is made of this change in land use (43, 163).

Resgonse

The change in land use from agricultural to urban is discussed
in Volume I, Chaﬁter III, Section A. .Urban develqpmept takes place
via thé operation of the marketplace. Land is transferred from
agficultural to urban use when the price offered for it for develop-
ment exceeds its value in agricultural use. For a general discus-

sion of cost benefit analysis, see comment K.3, below.

4

7. Population Increases
Concern was expressed with respect to the impact of a sudden

population increase on a presently stable, rural community. These

-comments ranged from the impact of new unemployment potentials to

the very broad question of how this population increase will affect

existing plans for the area (41, 122, 163, 231, 233).

Response
New expansion and growth normally creates a general sense of
initial disorder. The potential social impacts have been qonsidered
iﬁVVolume I, Chépter I1I, Section H. |
The prbtotype program is to be developed as any new industrial_

operation and will be privately run. The Federal Govermment will

not interfere with private hiring practices, other than to see that
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equal opportunify and 1abor»1egislation is enforced. However, tﬁere
has been some indication by‘private indqstry that they will, in fact,
hire locally where possible;

Whenever a new major emﬁloying industry begins operation, there
is always a percentage of the applicants who are unqualified.
However, the overall net impact Should be an increasé in tétal’
employment; which represents a net benefit not only to the local
communities ‘but also the Nation as a whole. Though there will
probably be ﬁore people in the area turning to welfare or unemploy-

ment compensation, the increase should be less than proportional

to the total increase in population. The county or city should

nﬁpot, therefore, be expending a greater. percentage of their revenue
% . ’ ’

65 welfare.
Existing plans for development will need to be reassessed in
light of the impact expected from oil shale development. This

process has already been initiated as described in Item 3, above.

’ L
8. Population Pressures and Resulting Economic Imbalances

Concern was expressed about strikes and winter shutdowns during
the construction phase and the impact on the existing population to

whom the program will mean higher costs and no equivalent increase

‘in income (41, 233).

Response

These are problems that pertain to the functioning of an
economic system in any and all communities. They are not peculiar

to oil shale development. The. local communities and regions are
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aware of what development means and with adequate preplanning can
attempt to alleviate social and economic problems in a way that will

benefit the community as a whole.

9. Taxes on Mobile Homes in Financing Urban DeVelopment
Since mobile homes are not taxable as real property in most
jurisdictions, the local tax revenue of $1,000 per capita may be

unrealistically high (16).

Response

In Colorado, mobile homes are taxéd as real property; however,
;he rate is much lower than for private homes. It_might be possible
_1ég incfease the tax rate for mobile homes or institute some type of
ﬁé%r fee on them. Howevef,.it was estimated that the oil shale
facilities would contribute 75 percent of the reQenues collected
by the local go&ernments, so:the impact of tax loss from mobile

homes will not be great.

10. Bond Issuance“and Distribution of Taxes In Financing Urban
Development.

The Draft Statement (Volume I, page.III;80).acknowledges the
problem éréated By generaﬁion of }arge tax revenues in the county
where fhe plant is located and large.expenditures in an adjoining
county where the employees live but offers no recommendation for
redistribution of these revenues. Small communities may have
difficulty in financing growth via municipal bonds~siqce permis-

sible indebtedness is a function of the tax base (41, 51, 163, 231).

'
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Response

The Final Sﬁatement (Voiume I, Chapter iII, Section H) considers
additional suggestions to assist in redistribution of tax revenues
and in the underwriting pf bond issues, including the,Depértment of
_ Housing and Urban Development program for assistance in the financing

of new community development,

11, Revenues from Hunting
The economic benefits of hunting to Rio Blanco County was not

discussed (2).

Response

The Final Statement has been revised (Volume I, Chapter II) to
‘State that hunters contribute more than $4 million per year to the

county.

12. Mature Industry

The statement does not consider the socio-economic impact of

a mature oil.shale industry (44, 163, 231, 283).

Response

The economics of oil shale processing will undoubtediy affect
the rate at which a mature industry develops. As the production
of l;million barrels per day will represent second generation
technology, it is assumed that production rate would represent a
mature industry. However,.the sche&ule of development will be

constrained by the logistics of construction, local, state, and
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Federal regulations and the operationél and gnvironmental experiences
and costs of the first commeréial units. In addition, development
of a mature industry would require the leasing of additional public
lands, which would involve the preparation and publication and review
of another envirommental impact statement.

Although it cannot be predicted with ;efthinty that this proto-

type program will develop into a mature industry, the possibility of

a mature industry developing does exist. If this\development occurs,

it would cause cumulative socio-economic impacts throughout the regidn.

The Final Statement (Volume I, Chapter III, Section H) discusses some

~of these broad regional impacts.

L.

ﬁ§ In general, the developmenf of a mature industry of l-million

Sérreis per day would result in a total population inérease of
115,000 people. At this point, it is not possible to assess how or
where the additional-urbanization will occur. However, it can be
stated.that a mature industry would likely produce some additional
aﬁcillary urban development, that other industries may develép, and

that changes in land use patterns ﬁould‘occur (See Volume I, Chapter

‘III, Section B). The results of prototype development will permit

a realistic review of this larger development should the Department
seek to lease more public lands. In that event, such impacts would

be considered in an envirommental statement on the additional leasing.

13. Impact of Industry Shutting Down
Concern was expressed about.the "boom and bust" aspects of oil

shale development. The question was specifically asked: "Are we to

have another Appalachia?" (30, 32, 41, 95, 114, 163, 231, 233).
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Response
| It is possible to look to other areés, such as Appalachia, in
planning a course of action to avoid or minimize the problems experi-
enced in those areas. |
One of the major problems of Appalachia was the past lack of
concern for ‘the physical enviromment. This will not be the case in
the o0il shale regioh, since envirommental protection has been an
objective of the proposed program from its inceptién ana measures
have been planned to ensure that the enﬁironmental impacts will be

minimized as much as possible. The lessees will be obligated to

utilize envirommental controls that are much more comprehensive

.~3fhan any yet proposed for other mining and minerals development.

o

4 ) )
' Economic dependency of an area on a single resource is the -one

aspect of the Appalachian example that is relevant to the develép—

ment of an oil shale industry. If that base becomes incapable of

~supporting the population, many social problems result that do not

have easy solutions. However, because it has happened in the past
does not mean the problem must reoccur. Govérnments (local, state,
and Federal) now realize, for example, that a community should not
depend upon a singlé-source for its economic base if at .all poésible
and that a concerted cooperative effort should be made to bring in
other industry. |
As far as can be foreseen, the demand for liquid fuels will

increase steadily over the long term. The oil shale region is not

going to run out of resource or out of demand for its product for

many times the initial. 20-year term of a single lease. Once the
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large investments is made in an oil shale retorting plant, operations
will continue on that lease as long as operating costs can be recovered
and the envirommental standards obtained. -Efforts to obtain a return

on the invested capital will tend to mitigate the:-'"boom and bust"

aspects of development at. a particular location. -

14. Health Care
There is no organized health care systeﬁ in the area of develop-
ment and a shortage of doctors aiready’exiéts. How can oil shale

1easihg be condoned in sﬁch a situation? (27, 292)

"~ Responsge

+

‘z;\

% The expanded size of the 0il shale communities could attract
a o

and support more medical personnel than the smaller towns that now
exist,

The taxes generated by the industry and the associated population

will be sufficient to support the public facilities, including pﬁblic

health facilities, that they require. The financing of such facilities
in advance of tax receipts'hnd the distribution of tax receipts

between counties: is discussed in Volume I, Chapter III, Section H.

15. Accident Statistics
‘The logic of applying surface coal mine accident statistics to

potential oil shale mining operations was questioned (31, 42, 137, 211).

Response

The Final Statement (Volume I, Chapter III, Section H.1l.f)
includes a range of accident frequency rates based upon both surface

and underground mining operations in coal, metal, and nommetallic
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deposits. These data were used to estimate the frequency of accidents

associated with oil shale development.

16. Health and Safety of Miners
Information was lacking about laws and regulations to protect the
health and safety of the miners, adequate ventilation, emergency exits,

noxious'gases, dust and roof control plans (31, 42, 44, 78, 137, 211).

Response

Stringent Federal and State laws and regulations governing all
aspects of health and safety in all mines are in effect and will apply

to any oil shale mining operations. These laws include the Federal

z

 ﬁMfta1 and Nommetallic Mine Safety Act of 1966 (30 U.S.C., 88 721-740),

Wthe Occuipational Health and Safety Act of 1970 (29, U.S.C., &8 651-678),

Public Law 91-452, October 15, 1970-(18 U.S.C., §8 841-848).andlthe
regulations promulgated thereunder (26 CFR‘181), applicable State laws
Vand all health and safety standards that are promulgated pursuant
thereto, All oil shale mines will be inspecfed to ensure compliance
with the approved mining plan, which will include plans for adequéte
ventilation, emergency exits, control of noxious gases and dust, and
support plans for adequate roof control (See Volume I, Chapter IiI).

The lease includeé stiﬁulations that supplement the Department's
regﬁlations governing surface gxploration, mining-and reclamation of
lands (43 CFR 23) and the operating regulations for mining (30 CFR 231).
Lease and regulation provisions will require compliance with all
applicéble_State aﬁ& Federal regulations in.effect at the time of the
lease plus provisions that standérds promulgated in the future will

have to be met (Volume III, Chapter V).
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17. Price of»Imporfed Petroleum
Shale o0il would tend to set an upper limit on the price of

imported crude oil (11).

Response

Within the relevant timeffame, i.e., through 1985, shale oil
proauction is projected as having the'capability to reach a maximum
of 1 million barrels per day. Even with this rate.of production,
considerable supplies of imported petroleum are expected to be
required. - If the price of imported petroleum rose to a level above

that for shale oil, shale oil production could not be expanded>in

'gthe short run to replace foreign imports and ‘thus force the price
\

T—_

.

&Pwnward Over the long term, however, shale oil production could

" contribute to the establishment of an upper limit on crude oil prices.

18. Reliance on Foreign 0il Sources and Generation of Public Revenues.
The fact that reliance on foreign sources of oil does not generate
public revenues at the Federal level was discussed by one respondent.

These revenues under our present statutes are less than are derived

) 3 r) / -
-from domestic production of an €quivalent amount of energy (24).

Response

\ In additién to the comment offered, the writer inéluded an ecoﬁomic
énalysis entitled, "Relative Tax Generation of Shale Plants versus
Foreign Crude 0il Importation." The objective of the research paper
was to estimate the magnitude of public revenues that are involved in

one year's operation of a 100,000 barrel per day plant in Colorado.
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The paper is included in reference 39, in.Chapter IV of this Volume.
In addition, the Deparfment of the Interior has estimated taxes
and revenues that will be generated from oil shale development.
(See Volume I, Tables III-41, III-45, and III-49, and ‘the associated
text). |
19, Land Use Planning and Contfol
The Final Statémeﬁf should include regional land-use plans and

controls designed to cope with social and economic impacts. (7, 36,

38, 39, 42, 44, 45, 52, 136, 222, 223).

Response

The social and economic impacts of the development of an oil

;;shale'industry have bBeen assessed in Volume I, Chépter III, Section H.

\

" %o the extent possible at this time, the anticipated effects of

industfial development associatéd with urban growth have been pro-
jected. 1In the above-mentioned section, projections were made with
respect to housing and classroom needs, power needs, and urban water
needs. The Statement recognizes that many additional social impacts
could occur (suéh as inadequate transportation routes and facilities).
However, regional land use plans and controls cannot be formulated in
this Statement since‘phese are ﬁétters primarily wiﬁhin the jurisdiction

of established planning commissions, and State and local governmental

authorities.

20. External Costs
A criticism was raised that the Department computed the gross
national and regional economic benefits of oil shale development,

but failed to extend its economic assessments to anticipated external

costs (supplenmental material C-25).
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Response

The focus of the present anélysis is'the.deécription and assess-
ment of environmental impacts, not an analysis of éc0nomic.benefits.
In effect, the en&ironmental statement is addressed to the question
of possible environmentél "costs" associated with oil éhale develop-
ment. For the scale of development considered in Volume I, i.e.,
l-million barrels per day, the impacts can probably be traced
throughout the entire economy. This has not been attempted, but
certain impacts do lend themselves to economic quantification and
have been discussed in that fashion, e.g., number of jobs, income,

tax flows, economic detriment to current water users due to the

*épnéumptive use of surface waters for oil shale use, and forage |,

;fdiegone by develépmeﬁt. Wﬁeré possible, the type and severity

of other externalities, e.g., loss of wildlife, air quality impacts,
énd reduction in ecosystem préductivity, are noted throughout.the
impact analysis of Volumes I and III, Chapters III and IV, respec-
tively. While it is not possible to assess 511 environmental
impacts in economic terms, every effort has been made to identify

and quantitatively discuss all such "costs."

21. Social Services
Demands on social services such as schools, police, fire

protection, waste disposal systems, water and housing are not

r explored (2).
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Responée

The bossible impact#lon_the existing social envirpnment have
been ‘generally discussed in Chapter III, Volume I, Section H. 1In
that section, anticipated demands and costs for social services
were p;ojected based on available information.

At the present time, contract studiés (referenced in C;S above)
are underﬁay to analyze theisocio-economié impacts in cbﬁéiderable
depth. These studies'are jointl& funded by the Departmentrof the

- Interior, State and local governments and industry. When cOmpletéd;
the studies will make available more detailed projections on the

demands oh‘schools, police protection, fire protection, waste

E%disposal systems, water and housing, as a result of various levels

RY: develdpment.
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I. 0il Shale Development: Alternatives

A large number of comments were received asking for further
" exploration of énergy source alternatiVés fo shale oil. The material
discussing energy alternatives is the subject of Volume II of this
Final Environmental Stafement. In addition, alternatives to the pro-
posed program and alternative tracts are considere@ in Voluﬁe I1I,
Chapter IX.

1. Economic Cbmpatability of Synthetic Fuels

Objgdtion was made to the statemenf (Draft Statement, Volume II,
--:gage’SO) to the effect thaf potential spppleméntal sources of oil
L;(,pal,,tar sands, and oil shalé) are,estimated_as "nearly competitive
economically with crude 0il" using currently known but as yet com-
mercially unproven proceSses @3).
Response

The original statement in reference to oil shale is considered
valid since current estimates on the required selling price of
upgraded shale oil to yield 12 to 15 percent DCF return range from_
~about $3.75 to over $4.00. Upgraded'shale oil is a partially
refined oil having a gravity of about 46° API and éontaining véry
littlé sulfur and nitrogen. O0il of this high quality has a current

value of approximately $3.75 to $4.00 per barrel,l/ indicating that

1/ Winston, Morton M. Growth, Energy, and 0il Shale. Presentation
(and preprints) at The 0il Daily Forum, New York, May 4. 1972,
67 pp.; Roberts Meridity, Synthetic Fuels. Petroleum Today,
American Petroleum Institute, V. 13, No. 2, 1972, pp. 16-19.
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shale oil is "mearly competitive'economically with crnde oil.," (For
additional discussion, see Volume II, Chapter III, Section 1);
2, ‘Rec’overy Estimate

The recovery figure of 100 billion barrels of oil from existing
oil fields was qnestioned (73). |
Response

The’suﬁject of the discussion relating to Figure III-4, Volume II,
Chapter I1I, Section B, was not the amount of o0il that could be recovered,
per se, but was directed toward the interrelationship between nrice,
technology, and crude oil supply. The 100-b111i6n-barre1 0il recovery
‘estimate was compiled in 1965, which is the most recent review of this
-\3§type.> Although the_data are sbmewhat dated, and may overestimate
Fﬁ.ﬁotential future supplies,-rhe eoneept thet supply &epends‘on both
price and technology is wvalid.

3. Reduced Energy Demand

The potential for energy savings should be reassessed, particnlarly'
in light of a recent report by the Office.of Emergency Preparedness,
"The Potential for Energy Conservation," October 1972'(22, 36, 39, 155,

202, 219, 232, 269).

Response

The Department has reviewed the subject report and the logistics,
costs, and complexities involved in reducing energy demand. As a part
r of this analysis, those actions that increase fuel demand have also

been reviewed, In general, translating potential savings into practical

L

application is costly and requires extended periods to be effective.
An expanded discussion of this subject is contained in Volume II,

Chapter V, Section A.
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4. TImported Petroleum
One comment (11) questioned the following statement in Volume II,"
at page 206: |
For some time to come the basic alternative
to the production of 1 million bbls/day of

shale o0il will be 1 million bbls/day of"
imported petroleum.

Response

The forecasts of pétroleum dém;ﬁd éﬁd of.domestic supply
indicate a gap of over 13 million Barrels per day by 1985, :Part
of this gap may be filled by»shalevoil, coal liqﬁéfaéfion or tar
;ands! It is extremely unlikely that any of these alternatives,

even in éombination, can fill the entire gap by 1985 énd the

%

P

‘Qﬂﬁfference will be made up by impofts. As a practical matter, the

sté£ement is correct;
5. Canadian Impofts
One comment suggested that Canadian oil imports would offer a
secure supply-of petroleum and, when combined with étorage, could
pefmit ihcreased imports without riék.to.nationql security (39).
Resgbnsé | |
"~ The future availabiiipy of Canadian energy supblies tb U.S.

markets will Hepend on Canada's own domestic demand-supply position.

‘Canadian policy on gas, for example, has been to export only‘that

gas defermined to be surplﬁs‘td its own requirements as projected .
over a 25-year-périod. In November, 1971, the Canadian N?tional
Energleoafd dismfssed appiicatioﬁs to export gas to the United
States based on ité éonélusion that at.that time there wasﬂno

exportable surﬁlus.
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Canada may represent an important exception among foreign oil
sources. The United States proVides a natural market for this
crude and differences in costs, while favoring Canadian producers.
are not so great that they cannot be reconciled. One important
impediment to free oil trade with Canada is their total dependence
on imported oil supply to their Eastern Provinces. Any inter-
-ruption to these imports would directly or indirectly increase U.S.
vulnerability. |
| As with natural gas, the present produeing provinces de;not
appear to have Sufficientzpotentiél to pemit large petroleum
‘exports to the United States. The significant petential appeare to
%i$e Arctic oil and gas, as-discussed in detail in Voiume II, Chapter V.
QQEalization of this potentiel, however, may depend in part on the
’ ability of Canadians to reconcile their desire for control of ‘indus-
trial development with their growing needs for foreign capital.
Another factor is international attitudes toward a trans—Canadian
pipeline. Several factors make a bilateral arrangement for such an
oil pipeline difficult, including the U.S. requirement for the entire
capacity of an oil pipeline, uncertainty and delay in arranging for
financing of a trans-Canada oil pipeline, and delay of the project,
pending the_completionnof environmental, engineering, and construction
studies- for a Canadian route. Pending resolution of these issues,
‘it is not possible to speculate further on Canadian imports other
than tq point out the potential, as has been done in Volume IT,

Chapter V.
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6. Reuse of Waste Lubricating Oils

Waste lubricating oils should: be considere& as an alternative
to.oil shale development (7).
Response

The part of crude oil that goes info lubricating oil each year
amounts to about &5 million barrels. About 25 million are ﬁsed as
industrial lubricants and 25 million barrels are used in fhe Nation's
automobiles. Some 15 million barrels are exported. Most of the
industrial oil is either spent or reclaiméd, leaving little .excess.
Of the 25 million barrels used for automobiles, an estimated 8
million barrels each year are dumped onto thefland surface, much

&3f which runs off into streams. There is no way to know what this

>%f§ure might be in 1985 or ﬁeyond, but even if it doubled, it would
represent only 45 thousand barrels per day. Thus, reuse of lubri-
cating oils is not an alternative to oil éhale development.

7. Outer Continental Shelf Development (OCS)

The Dfaft Statement did not adequately refleét the potenfial
environmeﬂtél effects of o0il and gas development on the OCS (&2,_
62, 66).

Response

Outer Continental shelf development has been the subject of
several reteint envirdﬁmental'impact'analyses._ These were consulted
rin preparing Volume 1T, Chapter V, Section C.1l, and the most recent

. is referenced therein.
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8. Nuclear Stimulation
Nuclear stimulation is one method proposed to increase the flow
of matural gas from,ah area that is geographically located directly
below oil shale deposits. —Thé mutual compatability of simultanéoﬁs-
development of nuclear stimulation and oil shale was questioned (19,

67, 206, 208, 209, 212, 214, 293).

Response

The Department has reviewed the technical asﬁects of this
issue and has conciuded that full field nuclear stimulation of gas-
bearing sands may be incompatible with concurrent underground
~ development of oil shale. Both might be conducted in a common area
'iiiubjeCt to constraints and_additional responsibilities. Ag analysis
;% this subject is contained in Volume II, Chapter V, Section C.3.
9. Deep-Mined Coal
It was suggested that deep-mined, low-sulfur coal, in both
the East and West, bé considered as an alternative to oil from oil
shale (36).
Response
Deep-mined coal development has been detgrred by a number:of
intérrelated economic¢ and envirommental factors. Over the time
frame under consideration, through 1985, it ié not belieied that
deep-mine éroducgive capacity can be significantly increased over
r that now forécast-for this source. For this reason, deep-mine coal
;Q is not considered to be a viable alternative to oil shale development.

Coal as an alternative is discussed in Volume II, Chapter V.
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10. Energy Resource Development on Public Lands

Information was requested on the relationship between prototype

0il shale development and other energy resource development on pulbic

lands. The programs of specific interest were Southwest Energy,

North Central Power, Northern Great Plains Resource Program, and

Geothermal Energy (7, 36, 39).

Responge

| The subject studies are mostly regiqnal in nature and relate
to separate and distinct geographie>areas. Thus, aggregative
effects from simultaneous development would be negligible except

for Southwest Energy development which uses water from the

ﬂjo?lorado River system.

Southwest Energy Study - This study was undertaken to examine

the effects of four levels of coal-fired electric generation using

Colorado River Basin coalfl/ Within this area, a generating

.capacity of 20,350 MW is anticipated by 1990.

The study examined the existing and potential economic, social

and environmental impacts of the coal-fired electrical generating

plants. The environmental effects of the ekisting plants were

identified and quantified where data were available. Problematical -

environmental impacts, those whose effects were unknown or have not
been tested, were identified for monitoring and research. The'
future effects of the plants under construction were predicted based
on the information gained from study of plents being completed

according to design.

-1/ Department of the Interior. Southwest Energy Study; An Evaluation

of Coal-Fired Electrical Power Generation in the Southwest,
November 1972.
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Due to inadequate abatement measures and”Contfols, the operating
coal-fired plants in the study area contfibute objectionable environ-
mental impacts. The Four Cofners power plant (located near‘
Farmington, N.M.), since initial operation in 1963, has discharged
substantial quantities of both solid and gaseous pollutants to the
atmosphere. Coal utilized by the plant.is high in ash content and
containsg éulfﬁr‘and numerous trace elements. The high ash content,
together with the initial failure to install more efficient removel
equipment, contributed to‘reducing visibility and high,.unacceptable
particulate levels.

Efforts to reduce emissions through the installation of

.electrostatic precipitators, wet scrubbers, and other devices

A

}
-

are expected to bring the Four Corners plant into compliance with
existing State and Federal air quality standards by December 1973.

Diffusion model analysis of calculated stack emissions for all

plants involved indicates that except for brief periods under un-

usual atmospheric conditions, the plants would meet Federal air
quality standards. Furthermore, no significant additive effect of

emissions caused by one plant or those of another is anticipated if

~ the piantS'are separated by 60 miles or more. Local plant and

reégional atmospheric monitoring programs are now required in the

Colorado River Basin to provide a base line of air quality and

' visibility data to determine existing environmental effects and

provide guidance. for future plant construction and operation.
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The effects.of power élant operafion-an& coal mining on ground
or surface water have not yet been determined. Makeup and cooling
water is recycled at all plants and Four Corners is the only unit
where waste water from plant operations .is returned.to the water
source. Approximately 15,000 acre-feet of water is consuﬁed each
year for each 1,000 MW of power generated.

The consumptive use of Colqrado River system water is the.
common element between Southwest Energy and pil shale development.
The water requirements for use'in Southwest Energy development have

 been considered in arriving at the water available for oil shale
gevelopment (Volume I, Chapter II, Section A.5). The cumulative

fiévpaCt of these and other prqjeéts in terms of aﬂ increase.in
sglinity at Hoover Dam, in the absence of mitigating measures,'has
been ecalculated, as have the economic penalties associated with

such salinity increases.

North Central Power Studxll - was a joint study program,
unfelated to the proposed prototype program, involving private
utility companies and governmental agencies to promote the co-
ordinated development of electrical power supply in the North
2/

Central United States.—" The basic purpose was to investigate the

1/ North Central Power Study, Report of Phase I. Prepared Under
the Direction of Coordinated Committee North Central Power
r' Study, October 1971.
. jb"‘

2/ The Study area was limited to the Coordinating Committee local
area and includes all or major parts of the States of Utah,
Colorado, Wyoming, Idaho, Montana, North Dakota, Missouri, South"
Dakota, Nebraska, Kansas, Lowa, Minnesota, and minor parts of
Illinois, Oregon, and Wisconsin.
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feasibility of constructing large mine-mouth thermal plants located
in the substantial coal fields east of the Rocky Mountains. The
electrical power de&éloﬁed would be delivered to major load centers
byvextra-high-voltage transﬁission lines.

The firét phase of the study has been completed, but there
are no definite plans, atfthis time, to continue this specific
study. Coal was the only natural reséurce,considered in the initial
phase. Environmental and social impacts were not included in the
spbpe of the study, but procedures for meeting Federal and State

environmental requirements were considered.

Northern Great Plains Resource Program (NGPRP) - is also

v?oncerhed with the Nation's coal resources of Montana, Wyoming,

“Sauth Dakota, North Dakota, and Nebraska. This area is estimated

to contain’874 billion tons of coal, approximately '35 billioﬁ_tbns

[

4

of which is recoverable with existing technology.
The NGPRP is an outgrowth of public concern in the region
and of prior studies of the region's resources undertaken by the

Federal and State governments as well as private organizations.

Because these prior studies were limited in scope, such as the

North Central Power Study, NGPRP will examine not only the coal
resource and envirommental factors, but other minerals such as
uranium and bentonite, the oil and gas reserves, and such values as

forage, forests, wildlife, water, recreation, and socioeconomic

factors resulting from population changes. .
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The entire region. to be evalﬁate& is witﬁin the Missouri River,
Basin drainage. Some considerétion has Béen given to using’parf of
Wyoming'é'share of Upper Colorado River Basin water for coal gasifi-
gation and power generation in the Missouri River Basin of Wyomiﬁg
by trans-basin diversion. If this should' take placé,'it would use
water that is now considered potentially available for oil éhale d
development in>wyoming. Excépt for this, thére would be 1itt1e oppor-~
tunity for. cumulative impacts on water with oil shéle development which

would occur in the Colorado River Basin drainage. The geography (e.g.,

Continental Divide) and the distances involved would largely preclude

~ cumulative effect from other environmental factors. For additienal

¥

,ﬁaescussions, see Volume II,'Chabter V, Section B.5.
o\

Geothermal Energy - Presently, commercial development of geothermal

\

resources is limited to the Geysers, California. As of July 1973, the

generating capacity is 298 MW and this is expected to increase to about

600 MW by 1975, The National Petroleum Council projects 7,000 MW from

.geothermal energy by 1985 with existing technology.

‘Within the Colorado River Basin, the Imperial Valley of Southern

California appears to offer potential for geothermal energy developmeﬁt.

It also offers potential for water production and is under investigation

by the Bureau of Reclamation and the Office of Saline Water (Volume I,
Chapter 1L, Section A.5;a.) »Treated-gebfhermal waste water of acceptable
quality may be discharged into the lower reaches of the Colorado Rivef
sysfem to assist in achievingvsalinity control, Ekgept for this, no
other direct cumulative effects are anticipated from oil shale and
geothermal energy development., Additional information on geothermal

energy may be found in Volume II, Chapter V, Section B.8.
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11. National Energy Policy: Research and Deveiopment

A number of respondents have suggested that a National Energy
Policy be established and the full role of all alternative energy
technologies be assessed prior ta oil éhalé development on.public
lands (2, 7, 72, 18, 22, 30, 36, 38, 41, 44, .45, 72, 73, 83, 89,

- ST I DD D T T LY Sl Y Doy Lo

99, 117, 121, 129, 146, 153, 155, 173, 184, 188, 193, 202, 204,

214, 219, 222, 228, 229, 230, 233, 241, 245, 247, 269, 273).

Response

The coincidence of a number of factors has undérlined‘the'need
to formulate aigurrent and precise energy policy: the Nation has ‘
_.begun-to reach the economié liﬁits of some of its energf resources;
Klé?ergy technology offers future prospects but is short on current
performance; a new envirommental comsciousness has curtailed the
use of soﬁe important energy supplies; and drastic shifts in
foreign oil policies have raised new questioné concerning the
‘assured availability of foreign supplies.

This'is a transitional period in thg development of enérgy
policy, and the Government is seeking a central course among avail-
aﬁle options that will best sefve fhe-needs of thelNationa. The
‘goal is to furniéh the‘adﬁinistrative and economic climate under
which~indusfry can provide fuel supplies in adequate amounts at
reasonable costs, with minimu@uenvironmental degradation. To achieve _

r these ends, President Nixon, in his-Clean Energy Message to Congress
i ) :
- 4
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of June 14, 1972, detailed a program to insure an adequate supply
of clean energy:

...to sustain healthy economic growth and improve the
quality of our natiomal life...

- That program contained the following elements:
(D Faciiitate research.and development for clean energy}
(2) Make availaBle the energy resources on Federal 1ands§
(3) Assure a timely supply of nuclear fuels;
(4) Use energy more wisely;
(5) Balance envirommental and energf needs; and

(6) Orgaﬁize Federal efforts more wisely.

z

N

“d&@;h regard to oil shale, President Nixon stated that:

I believe the time has come to begin the orderly formula-
tion of a shale oil policy - not by any head-long rush
toward development but rather by a well considered pro-
gram in which both environmental protection and the
recovery of a fair return to the Govermment are cardinal
principles under which any leasing takes place. I am
therefore requesting the Secretary of the Interior to .
expedite the development of an o0il shale leasing program
including the preparation of an envirommental impact
statement. If after reviewing this statement and com-
ments he finds that environmental concerns can be
satisfied, he shall then proceed with the detailed

" planning. This work would also involve the States of
Wyoming, Colorado, and Utah, and the first test lease
would be scheduled for next year. '

This prototype program is therefore an integral part of the
Prgsident's comprehensive Clean Energy Program,

On April 18, 1973, President Ni%en delivered his secogi energy
message-to the Congress of the United States. in that message;fthe
President set forth the principles of a National Energy Policy. That

portion of his second energy message is reproduced below:
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NATIONAL ENERGY POLICY

In 1971, I sent to the Congress the first message
on energy policies ever submitted by an American
President, In that message I proposed a number of
specific steps to meet our projected needs by in-
creasing our supply of clean emnergy in America.

Those steps included expanded research and development -
to obtain more clean emergy, increased availability -

of energy resources located on Federal lands, increased
efforts in the development of nuclear power, and a

new Federal organization to plan and manage our energy
programs.

In the twenty-two months since I submitted that message,
America's energy research and development efforts have
been expanded by 50 percent.

In order to increase domestic production of conventional

fuels, sales of oil and gas leases on the Outer Con-

_tinental Shelf have been increased. Federal and State
‘standards to protect the marine enviromment in which

these leases are located are being tightened. We have
developed a 'more rigorous surveillance capability and
an improved ability to prevent and clean up o0il spills.

We are planning to proceed with the development of oil
shale and geothermal energy sources on Federal lands,
80 long as an evaluation now under way shows that our
enviromnment can be adequately protected.

We have also taken new steps to expand our uranium
enrichment capacity for the production of fuels for
nuclear power plants, to standardize nuclear power
plant designs, and to ensure the contlnuatlon of an
already enviable safety record.

We have issued new standards and guidelines, and have
taken other actions to increase and encourage better
conservatlon of energy.

In short, we have made a strong beginning in our effort
to ensure that America will always have the power needed
to fuel its prosperity. But what we have accomplished
is only a beginning.
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Now we must build on our increased knowledge, and on
the accomplishments of the past twenty-two months, to
develop a more comprehensive, integrated national energy
policy. To carry out this policy we must: :

-- increase domestic production of all forms of energy;

-- act to conserve energy more effectively;

-- strive to meet our energy needs at the lowest’'cost
consistent with the protection of both. our national
security and our natural environment;

-- reduce excessive regulatory and administrative
impediments which have delayed or prevented con-
struction of energy-producing facilities;

~-- act in concert with other nations to conduct research
in the energy field and to find ways to prevent

serious shortages; and

-- apply our vast scientific and feéhnological capacities --

Y both public and private -- so we can utilize our current
1m4\ energy resources more wisely and develop new sources

and new forms of energy.
The actions I am announcing today and the proposals I
am submitting to the Congress are designed to achieve
these objectives. They reflect the fact that we are
in a period of transition, in which we must work to
avoid or at least minimize short-term supply shortages,
while we act. to expand and develop our domestic supplies
in order to meet long-term energy needs.

In an Executive Order that accompanied his second energy message,
the President ordered the establishment of a special committee on
energy, and a National Energy Office. This committee and office are
to continue to develop a more comprehensive, integrated national
energy policy.

The President discussed shale oil development again in his

second energy message. He said:
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Q_At the time of ‘my Energy Meséage of’1971, I requested
the Secretary of the Interior to develop an oil shale
~ leasing program-on a pilot basis and to provide me with
a thorough evaluation of the envirommental impact of
such' a program. ‘'The Secretary has prepared this pilot
project and expects to have a final envirommental impact
statement soon. If the envirommental risks are accept-’
able, we will proceed with the program,
To date there has been no commercial production of
-shale oil in the United States. Our pilot program will -
provide us with valuable experience in using various
operational techniques and acting under various environ-
mental conditions, Under the proposed program, the .
- costs both of development and environmenﬁal'protection
would be borne by the private lessee. '
Another important element in the President's program is the role
.of research. The Office of Scienée and Technology has been directing
an extensive assessment of new energy technologies in order to identify
o i . . } L . -, .
-.apd implement the most promising set of research programs in the energy
field. Included in this assessment are:
(1) Clean fuels from coal
(2) Advanced central station fossil fueled electric power
(3) Extraction of energy fuels
(4) DNuclear fusion
(5) ©Nuclear breeder strategy
. ' (6) Synthetic fuel systems
(7) Total energy for urban systems
(8) Electfical systems
(9) Solar systems
! (10) Transportation energy systems

(11) Geothermal energy
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AF_the present time,  the Federal Govermment spends significant
sums on research and developmént éimed at improviﬁg the methods for
locating, producing, coﬁﬁerting, and transporting both the primary
energy sources, petroleum, gas, coél, uranium-and water power, and
the secondary energy source, electricity. Research is also under
way to develop new gdvanced sources such as oil shale, fusioh energy,
geothermal steam, and solar eneréy. The government also supports
research on energy in high-demand fields such as transportation,
housing, etc. o

During the past several years, there has been major new emphasis
on and significant funding increases for’ene;gy-fésearch and deveiop-

‘,;mnt (R&D). This emphasis réercts rising concern over how the nation
M‘i -to meet its growing demén&s for energy without degrading the
enviromment. |

Federal energy R&D funding for the past five years has been
assessed by staff members of the Office of Science and Technology
and their results are presented by major categbries in Tables IV-1
and IV~2. 1In summary, however,-energy R&D funding-increased over
?2 percent or $261 million, from Fiscal Year 1969 to Fiscal Year 1973.
This represents a compounded growth raté of ﬁoré than 11 percent, |
The increase is due in part to expansion of several key efforts
including the fast breeder nuclear reactor, coal gasification,
r sulfur oxide removal from fossil fuel stack gases, and controlled

thermonuclear fusion.
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TABLE IIL:l.-;Federal Energy Research and Development Funding™

reny
e

Fiscal Year 1969 through Fiscal Year 1973
(Millions of dollars, unless otherwise indicated)

1969 1970 1971 | 1972 1973 1-year 5-year
increase increase
(percent)_ _(percent)
Coal resources $23.3M | $ 30.4M |$ 49.0M $76.8M $ 94,4M 22.9 305
development.....oo0000.. :
Petroleum and ,
natural gas....cooc000n 13.5 14.8 17.5 23.8 26.1 9.7 93.3
Nuciear fission
2/ .
LMFBR™, .. ....c0veeen..| 132.5 144.3 167.9 237.4 261.5 10.2 97.4
Other civilian nuclear. ‘
Power_z_ Pe 0000000000000 144.6 109.1 9717 90.7 94.8 4.5 -34-4
Nuclear fission
Magnétic confinement?!..[ 29.7 34.3 32.3 33,2 40.3 21.3 . 35.6
Laser-pellet?’3/ . ... .| 2.1 3.2 9.3 14.0 25.1 79.2 1095.2
Energy conversion with
less environmental
impact.scecevsceccscosns 12.3 22.9 22.8 33.4 55.3 66 350
General energy research
and development......... 3.0 4.2 8.7 15.4 24,1 66.2 753.3
Total and average.....| 361.0 363.2 405.2 524.7 621.6 18.4

72.2




_TABLE ITI~2. -Federal Energy kesearéh and Developmentl/

Fiscal Year 1969 through Fiscal Year 1973
(Millions of dollars)

sgency® 1969 1970 1971 1972 1973

Coal resources deve}opment:

Production and utilization . o
gasification, liquifaction, DOI -BOM $12.3 $ 13.2 $15.4 $ 14,7 $19.0
and MHD......... tecesscaccnas DOI-OCR 8.7 13.5 18.8 31.1 45.3

Mining health and safety .
research........... seessesss .| DOI-BOM 2.3 3.7 14,8 31.0 30.1

Petroleum and natural gas:

Petroleum extraction .
technology...........2]...... DOI -BOM 2.6 2.7 2,7 3.2 3.1

Nuclear gas stimulation~'......| ARC 2.4 3.7 6.1 7.0 7.5

0il shale......cccce0vveesesss., DOL-BOM 2.5 2.4 2.7 2.6 2.5

Continental shelf mapping......| DOI-GS - - - 5.0 7.0

Y DOC 6.0 6.0 6.0 6.0 6.0
Nucléér}pission:
2/ . )
LMPBR +oeveucsesesovensnnasanss AEC 132.5 144.3 167.9 236.6 259.9
9/ TVA - - - 0.8 1.6
Other civilian nuclear power=,.| AEC 144.6 109.1 97.7 90.7 94.8
Nuclear fusion:
: 2/
Magnetic confinement™ ,, . ...... AEC 29,7 34.3 32.3 33:2 40.3
Laser-pellet?/3/ teeeee..| AEC 2.1 3.2 9.3 14.0 25.1
Energy conversion with less

.environmental impact:

Cleaner fuels R&D statiomary. . . .
SOUTCEB.svuvionccsnassacsnsss| EPA 10.7 19.8 17.4 24,5 29.5

S0yremoval.....cceevrnevnecsses.] TVA - - - 2.6 15.2

. Improved energy systems........| HUD 0.3 0.8 | 3.0 2.4 2,8
Thermal effects R&D............| EPA 0.5 0.8 0.6 0.7 1.0,,
: i AEC 0.8 1.5 1.8 3.2 6.8—

" General energy research and
development:

' Energy resources research;{.... NSF - 1.1 5.0 9.8 13.4
Geothermal resources...........|DOI 0.1 0.2 0.2 0.7 2.5
Engineering energetics

research.....cev00vv0vesse...| NSF 2.9 2,9 2,7 4.0 4,7

Underground. t¥ansmission.......|DOI - - 0.8 0.9 1.0

. _ﬁ{yogenic generation...........| NBS - - - - 1.0
n-nuclear energy..es.isss....| AEG - - - - 1.5
Total.e.eeeessovonennanoncene $361.0 $363.2 $405,2 $524.7 $621.6

III-124

SMnE 2



L

1/

~

4/

N

S

v

5/

6/

‘Footnotes - Tables IV-1 and IV-2-

The funding listed in these tables covers the Federal research

and development programs in development-exploration and production,
conversion, and transmission of our energy resources. This fund-

ing includes energy conversion for stationary applications only;
funding for improved mobile applications (e.g., automotive, rail,
seagoing) are not included. Fundamental research on env1ronmenta1
health effects of combustion products and low-dose rad1at10n exposure
_1s not included.

~ This funding includes operating equipment and construction costs.

The primary appllcatlons of the multipurpose laser- pellet effort
are for other than energy production (see text).

This entry includes $1.5 million for dry cooling tower research and
development under the AEC's new Non-Nuclear Energy research and
development category. Other related work .is carried out under Other
Civilian Nuclear Power.

The NSF RANN Program includes research on solar energy as we11 as
fundamental energy policy studies.

DOI - Department of the Interior
BOM - Bureau of Mines

OCR - Office of Coal Research

AEC ~ Atomic Energy Commission

GS =~ Geological Survey

DOC - Department of Commerce

TVA - Tennessee Valley Authority
EPA '~ Environmental Protection Agency
HUD - Housing and Urban Development
‘NSF - National Science Foundation
NBS - National Bureau of Standards

NOTE: The totals in Tables IV-1 and IV-2 differ from the earlger
total reported at the time the Fiscal Year 1973 budget was
released (p.56, The Budget of the United States Government
for Fiscal Year 1973). The data presented in tables IV-1
and 1V-2 includes additional budget components, viz., Coal
Mine Health and Safety Research is inc¢luded in the Bureau
of Mines budget and capital and equipment as well as opera-
tions are included in the Atomic Energy Commission Budget.

SOURCE: Executive Office of the President,
Office of Science and Technology, May 25, 1972.
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Although the funding increase is‘probably the survey's most
striking feature,_another'is an obvious trend toward a Fedefal pfogram
that balances the ;nergy‘resources of the nation and’tﬁe engineering
effort required to utilize those resources most effectively. 'For
example, coal research funding has been growing at a much faster
rate than nuclear power funding, 305 percent compared to 29.pércent
over the 5-year period. 'Significant-increases in funding for stack
gas cleanup technology and coal gasification are aimed at making the
Nation's abundant coél resources availabie for both electric genera-
tion and in&ustry.' Where nuclear fission accounted for 77 percent
of the Fiscal Year 1969 energy research budget, the liquid metal

‘x%€3t bfeeder reactor effort (UMFBR)'has grown by 97 percent thus,
ﬂféflecting iés emerging staﬁus as a national priority program. ‘
Controlled thermonuclear fusion, geothérmal steam, and solar energy
have aléo received considerably more attention as funding patterns
gvolved.

Development of new sources are investments in the future and
not a means of remedying today's energy needs. Technological |
development of solar energy, fuel cells, magnetohydrodynaﬁics,
and others will require loﬁg lead times for deveiopment of usable
technology and, if_successful, extended periods of modification
before‘general_acceptance is a;tained. Only modést amounts of

r funds will be used to administer the prototype leasing program
,WJ (leSS-ﬁhan $1 million per year). Oil shale should be viewed as

only part of the total energy picture, its development being
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expected to proceed concurrently with the development of other enmergy -

- sources. At the same time, Govermment funded research does include

exotic and presently unecondmical sources of energy, consistent with a
longstanding Government policy of performing édvance research in areas
that private industry cannot conduct because of limited resources and

the need to obtain short-term profits on research investments. Commit-
ments of capital by private entérprise to utilize one resource to the‘
exclusion of another is a decision that must be based upon many variables,
including technological capabilities, environmental impacts, and economics.

Government policy can create incentives or impediments to specific develop-

ment, but ultimately, the development of any of the energy resources must

Eﬁgovide a competitive return on that investment.
o\ :

12. Delay Program - Require More Studies and Planning
A number of comments suggested that the proposed prototype leasiﬁg
program be delayed until the joint Federal, State, and local industry

studies being conducted in Colorado are completed (26, 29, 39, 42, 57, 77,

82, 202, 205, 215, 220, 224). 1In addition, requests were made for more

studies and planning (5, 23, 33, 36, 38, 40, 45, 51, 72, 86, 93, 97, 121,

130, 134, 139, 142, 144, 146, 150, 151, 154, 166, 174, 175, 181, 183, 188,

189, 191, 269).
Response

Thisvsubject is discussed in Volume III, Chapter IX, Section D.
As an alternative to the program, as proposed, the Government could delay
implementing the program indefinitely. The purpose of éhis delay would
be to obtain further information concerning ways to mitigate the environ-
ﬁental impacts of oil shale development and/or to search for new locations

that may have fewer environmental impacts.
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0f~particu1ar,re1evénce'is the po#sibility of delaying the .
program until the joint government /industry environmental - studies
now being conducted in Coloradb, are completed. quntly-fundéd By
the loéal, Staté, Federal governments, and indus£riél ofganizationa
administered by the Colorado Deparfment of Natural Resources the
Colorado 0il Shale Environméntal Planning (COSEP) began in 1972 and

is focused on four basic areas:

" Completion
Study Cost Date
Environmental Inventory and Impact $160,000 7/31/74
(direct impacts of industrial :
development)
.Wéter Resources Management _ 280,000 6/30/74
w‘\(Surface and subsurface water
» gesource and impact study) -
Revegetation and Surface Rehabili- 130,000  12/31/74
tation (Spent shale. disposal and
revegetation techniques)
Regional Development and Land Use 145,000 1/1/74

planning (inventory existing
communities and land use and
developed alternate growth patterns)
. The relationship bétween_the past ‘environment-related
activities, the ongoing CbSEP studies, and expected development
is shoﬁn in Figure III-1.
Each of the foﬁr Colorado studies is scheduled for completion
before 1975. 0il shale development on public lands ﬁnder the pro-
posed program could not begin before detailed development plans

have been prepared and pubiicly‘reviewed. -These would not be

‘available until about 1976. Thus, the results of the Colorado
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studies would be available for each lésseevto inéorporate igtg hig
detailed pians for development prior to physical developmént of the
resource itself.
13. -Energy Crises, Hasty Action, Justify Prbgram

Numerous comments charaC£erized the oil sh#le leasihg program
as a hasty action by the Department of the Interior to accelerate
the development of.thisrresource beéause‘of the energy crises.
Others indicated that, for various reasons, Interior has féiled to

justify the leasing program (57, 145, 204, 215, 268, 291). On the

other hand, numerous comments cited the energy crisis and the need
~ for oil shale development (7a, 11, 21, 53, 54, 55, 57, 64, 68, 69,

, 71, 72, 73, 75, 200, 203, 210, 213, 235, 253, 254, 256, 261, 262,

i

1, 272, 273, 278, 279, 284, 290).
Response | |
The purpose of the environmental statement is not to jﬁstify a
particular prdposed action but to objectively describe and assess
the known facts about environmental impact for cohsideration:b&
decision-makers and the public in general. The future demand for
petgoleum is particularly.difficult to anticipate with any degfee of
assurance. Additional discussion of the energy situation in general,
petroleum demand and supply, and the potential role of oil shale is
discussed in Volume iI, Chaptgrs II, III, and IV. As discussed
r therein; éil from oil shale'cannot be expected to contribute signif-
MQ icant quantities of energy in this decade, however, it can contribute
significant quantities after 1980. The prototype leésing program is
~designed to e#pand the range of energy‘options available for an
energy éonéuming society..
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As documented in Volume I, Chapter I, the prototype program

has evolved over a 3-year period. Indeed,'the present program

is but one in a series of events that began in 1920 when oil

shale was designated as a '"leasable mineral"™ under-the Mineral

Leasing‘Act. The following chronology will help place the current

effort in perspective:

1920--Leasing act made oil shale a leasable mineral with
possibility for Federal government to receive rent,
royalties, and other income from shale development.

1930--0il shale withdrawn from leasing "for the purpose
of investigation, examination and classification.'

1943--U.S. Bureau of Mines began o0il shale reséarch and
development under the Synthetic Liquid Fuels Act.

1956--Bureau of Mines discontinued research work at Rifle,
but research at Laramie, Wyoming, continues today.

March 1963--Shell 0il Company applied to Interior for an
oil shale lease. -Four other applications were filled
immediately thereafter. Interior was asked by industry
to rescind the: 1930 withdrawal order.

June 1963--A study, Status and Problems of Colorado 0il
Shale Development, was completed for the State of
Colorado.

November 1963--Interior Secretary Udall requested public
participation in suggesting procedures for developing
oil shale.

December 1963--Colorado Governor Love appointed an 0il Shale
Advisory Committee which remains active today.

June 1964--Interior Secretary Udall received over 200
responses to his request for oil shale development
suggestions. , ’ .

June 1964-~Secretary Udall appointed a 7-man oil shale
advisory board to recommend Federal oil shale policy.
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September 1964--Public Land Law Review Commission (PLLRC)’
" was created to study existing laws and procedures
governing the administration of ‘public lands 1nc1ud1ng
0il shale lands.

September 1964--Federal 0il Shale Advisory Board met in

public session at Anvil Points, Rifle, Colorado..

February 1965--Federal Qil Shale Advisory Board submitted
an interim report to the Secretary of the Interior
who released the report to the public and requested
public comments.

May 1965--Senate Committee on Interior and Insular Affairs
held hearings on oil shale to obtain Administration's
views on o0il shale development.

March 1965--The Secretary of the Interior announced
formation of Interior Department energy group to
assess prospects for petroleum supply between then
‘and 1980 including the study of gas and liquid fuels
from oil shale.

June 1966--PLLRC began a series of regional public meetings
in Salt Lake City to obtain views on public land
policy from all interested persons. Other regional
meetings held in Denver and Albuquerque. '

January 1967--Interior announced a Federal 5-point oil
shale development program which, among other things,
included provisional developmental leases of Federal
land followed by commercial leases if research and
development was successful.

February 1967--Senate Interior Committee held public
hearings on Federal oil shale development program.

May 1967--Interior published proposed regulations governing
0oil shale leasing for research and development.
Comments from the public requested.

"April and May 1967--Senate Subcommittee on Antitrust and

Monopoly held hearings on the competitive aspects
of o0il shale development.

September 1967--Senate Interior Committee held hearings

to consider public response to proposed oil shale
leasing regulations.

I1I-132



May 1968--After 8 months of study by an Interior task
force, Interior released a report, Prospects for
0il Shale Development, which recommended a test
leasing program. Three months were allowed for
public comments. '

May 1968--The Public Land Law Review Commission awarded
a contract to Denver University for an oil shale
legal study which was completed in July 1969.

September 1968--The 1968 o0il shale leasing program-was'
announced by Interior.

December 1968--The Secretary of the Interior annouhced

that his Department has rejected as "...patently
inadequate..." the three bids received in the

test sale.
Octobér 1969--Interior fegan studies leading to the present
‘ prototype oil shale leasing program. The events since
that time have been documented in Chapter I of this
Volume. ‘
b - 14. Technblogy Is Not Available
Technology is not yet available to develop oil shale and poor
guality water, which would be used in the development and mining‘
process, would increase salinity problems'(llé).
Response
Shale»oil was produced in this country from oil shale prior to
the 1859 discover} of natural ﬁetroleum. Efforts to develop oil
shales of the Green River.Formétion in Colorado, Wyoming, and Utah,

conmenced in the 1920's and have continued intermittently to date.

During this time, over 2 million tons of o0il shale have been mined

’ by the Bureau of‘Mines and by induStry and several thousand barrels

of shale o0il and petroleum byproducts produced. The state-of-the-

o -

-art of the technology is summarized in Volume I, Chapter I. This

information shows that much of the technology has been reasonably
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well demonstrated from actual mining and processing of oil shale and
that what is needed now is a program to determine the feasibility for
scale~up to commercial size, monitoring to evaluate the envirommental
impact, and proof of the effectiveness and reliability of environmental
control systems. The prototype o0il shale leasing program is designed
to meet this need.

Available hydrologic data indicates that most of the oil shale
mining operations (except for the Bluffs and the canyon walls) in
Colorado will require dewatering and that the quality of the pumped
water will range from fresh and potable to highly saline, Water of
poor quality that is produced in excess of what is needed for mining,
processing, or processed shale disposal would present a disposal
problem. Several methods may be used to handle this water, such as
desalination, evaporation, or injection into subsurface aquifers
(See Volume I, Chapter III, Section C). Additional hydrologic data
would be obtained for each tract during the period between lease
issuance and the time of submittal of final detailed development
plans for approval. Before the lessee commences any operations on
the tract, he must submit a plan of operation and obtain the approval
of the mining supervisor. This plan must include detailed descriptions
of procedures that will be followed to assure that the operations
will conform to the environmental requirements in the lease, in-
cluding proper disposal of poor quality water. The entire question
of salinity increases associated with oil shale development is

discussed in Volume I, Chapter IIL, Section C.
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15. Operation of an Open Pit Mine by the Federal Government

The Federal government should operate all phases of the open
pit mining operation, disposal of processed shale and overburden,
disposal of leachable salts, and land reclamation. Industry would
process the shale in their plants on a royalty basis (103).
Response

The environmental impact associated with surface mine develop-
ment would be similar to that described in Volume I, Chapter III,
and Volume III, Chapter IV, regardless of who actually owns the
mine. However, it is doubtful if royalties received from the shale
would fully reimburse the Government for the capital investment and
operating expenses of such a large operation; therefore, a sub-
sidized industry would result. No taxes would be generated from a
Government-owned plant and the likelihood of competitive development
of improved mining technology - a necessary requisite for a commer-
cial operation - would be reduced. 1In contrast, the prototype oil
shale leasing program would stimulate the development of a commercial
oil shale industry within the framework of existing industry competi-
tion, would provide a tax base for Federal, State, and local
government,land would not be subsidized. The program provides for
environmental studies and monitoring to assure all operations con-
form to all applicable Federal and State laws and regulations.

16. Demonstration Plant

Questions were raised concerning the feasibility of demonstra-

tion plants of commercial size, perhaps on tracts smaller than thosg

proposed to be leased under the prototype leasing program (39, 215).

ITI-135



Response ..

'A demonstrgtion_of techholdgy by the GoQérnmenf is a feasiBie
means often used‘when'fhefe_are a number of competihgwtechnologies,
none of which have been p:ovén.to be commercially viable, and it
ig in the national interest to accelerate technologic development.
This alternative, including a discussion of 1ease‘size and énviron-
mental impacts, is analyzed in Volume III,. Chapter IX, Section C.
The alternative of leasing smaller-sized tracts is ‘also discussed in
'Volume III, Chapter IX, Section H.2.

17. Number of Leases

Questions were raised over the selectionlof*six prototype

ggacts,‘and suggestions were received that fewer tracts be offered

foi.develoﬁment, or that no tracts be offered until private lands

had been developed first (23,

109, 122, 123, 125, 127, 136, 141, 145, 150, 153, 156, 164, 172,

178, 179, 185, 207, 212, 293).
Response

'The proposed six prototype tracts offer opportunity»for alterna-
tive technicai approacﬁes between the Piceance Creek ﬁasin of Colorado,
the Uinta Basin of Utah, and the Washakie Basin of Wyoming, each of
which exhibit unique dépositional characteristics and ambient con-
ditions. The alternative of fewer tracts is»addressed in Volume 1171,
Chapter IX, Section\H; the alternative of private development firs;

: w_‘;‘is considered in Section E of the same chapter. -
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18. Uses for 0il Shale

One comment cited the Committee on Resources and Man of the
National Academy of Scienées as having stated that if, in the long
run, thé world's principle industrial energy requirements can Ee
supplied by methods other than.burning fossil fuels, it would be
deéirable to conserve the remaining fossil fuel resources.for
chemicai uses. Additionally, if the oil shale péfroieum or products
are to be used for export, then perhaps it would ‘not be worth ﬁining
the public lands for such a purpose (gg). |

Reaponse

The.development of technology sufficiency to supply other than

H;by burnihg fosgil fuels lies decades in the future. All projections'

indicafe that this Nation ﬁill require increasing amounts of fossil
fuels-td satisfy our need fpr energy for at least the balance of_this
century. The volumes of fossil fuels used for chemical pufposes
should be small in comparison to the present and-foréseeable future
needs for energy.

Considering the fact that the United States is now impbrting
over 25 percent of its total oil needs,_it is highly unlikely that
the United States will export shale oil. As doéumented_in Volume Ii,
Chapter II, our deﬁendehqe on:foreign sources is increasing at a rate
of 750,000 barrels per day with each ﬁassing'year. By 1935, the
difference Between wﬂat the Nation needg and what it can producel
domestically is projected fo be 13 miilion barrels per day and is
to be largely supplied through oii imporfs. Thus, the probabiii;y
of exporting oil supplies;is virtually nonexistent in the foreseeable

future.
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-19. 0il Shale is Insignificant
The estimated l-million barrel per day oil production from
both private and public oil shale land represents only 4 percent

of the Nation's projected demand and is an insignificant amount

(6, 7, 13, 18, 28, 34, 79, 83, 94, 118, 129, 132, 136, 158, 171, 173,

199, 202, 215, 230).

Response

A l-million barrel per day‘oil shele.industry‘would_increase the
Nation's domestic oil production from the 10-million barrel.per day
level forecast in 1985 to 11 million barrels per day. A 10 percent .
%ncrease in self-sufficiency is~not insignificant. Furthermore, the

.:;%Placement of foreign 611 with shele_eil would reduce our balance
Vof(frade defieit by about $1.0.biliion per year end eliminate 70

tanker arrivals per month in 1985,

20. Program Curtailment Pending Environmental Solutions

Concern was expressed over the ability of the Department to
curtail development if severe envirommental problems occur for which

solutions are not yet available (7, 36, 83, 214, 231, 247).

Response
The government retains the right to initiate appropriate foffeiture
preceedings and cancel the lease if the 1essee.fails to comply'with any
r terms and conditions of the-leaee, or stipuylations, including the terms
* and conditions of any developmenf plan (See Volnme III, Chapter V,

Sections 22 and 29 of the proposed Lease).
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Thié program was designed specifiéally as a prototype program
in order‘to test the compatability of industrial development with
environmental quality. As a prototype program, it is the mechanism
through which actual environmental impacts can be assessed before
any commitment is made to large-scale development on public lands.

At the same time that a company submits its bid for a tract
it must also submit a preliminary plan describing the general fype
of development to be used and defining the steps that would be taken
before choosing the final development plan. The company then has up
to 3 years to develop and submit a.detailed mining plan. During this
interval, enviromnmental data would be developed_to provide additional
w;baseline data against which thé actual environmental impacts of

'evelopment would bé compafed; Both the envirommental data and the
detailed plans will undergo public and govermmental review before
.final approval. 1If, during the review, some aspect of the pian is
found unacceptable for envirommental reasons, the plan would be re-

"worked and redesigned until the environmental criteria could be
- satisfied.

Each lease will contain envirommental stipulations that define
what can and cannot be done on each specific tract. These stipula-
tioﬁs supplement local, State and Federal standards.

Once the mining plan is approved and development begun, the
lessee will also be required to'maintain extensive monitoring programs
to determine the'adequacy éf their environmental protection measures.
The monitoring will include wildlife surveillance as well as air aﬁﬂ

water quality measures.
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If the lands fof which leases were issued during this prototype
progrém could not be developed in a manner comsistent with environ-
mental integrity, no devélopment would occur and no further leases’
would be issued until environmental protection could be assured.

21. Effect of Mass.fransportation on Automobile Usage
The statement made on Page 71 of Volume II that a doubiing'of
the availability of mass transit over the next 15 years will reduce:
automobile usage by only 4 percent was questioned.” A request for
background data for that statement was réquested. (36)

Response °

The statement questioned is that quoted from reference number 11

ig Volﬁme II, Chapter II, Section A. The only background data for

tHe statement given'in the reference is that today, ‘14 percent of

| T

o

all commuters use public transportation and that commuting accounts
for one-fourth of ail passenger car usage. The reference then
states that, "even if mass transit were to double in the next 15
years - which now appears highly unlikely - it would'réduce tbtal
car usage by 4 percent and gasoline consumption by 3 percent.”
That this is not an uhreésonable conclusion is shown in the expanded
analysis of this subject given in the section referenced above.
22. Storage of 0il and Shut-In Capacity

A:'request was made for examination of'thg:envifonmental impacts,

economic’feésibility;?and timing of the alternatives of storage and

shut-in capacity. Particular attention was asked to be paid to the
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option of develépment of shut;in capécity on Fedéral Petroleum
Reserves, at least as a partial solution to reliance oﬂ imported
oil (36). |
Response

0il storage and shuf-in capacitf-means to protect mnational
securify from interruptions in supply have been consideredjin
Volume II, Chapter V, Section A.2.- European countries have used

storage for many years to protect the continuity bof supplies.

Significant storage capacity has not been needed in this country

in the past due to the large amounts of shut-in capacity. As

explained in Volume II: excess capécity has now disappeared and
_gincreasinglyilarger quantities'of petroleum will need_to be imported

éb-satisfy projected needs. Thus, storage may well become an

important future element in the Nation's efforts to protect national
security.
Early in this century, four naval petroleum reserves and three

naval oil shale reserves were established to assure the availability

of fuel oil for the Navy, With the exception of NPR-1, Elk Hills,

"California, the naval reserves provide no short-term deliverability

to meet emergencies, Even Elk Hills has shut-in capacity of about
160,000 BrD. The other reserves, NPR-2, Buena Vista Hills, California,
and NPR-3, Teapot Dome, Wyoming, contain only 23 million and 50 million

barrels of reserves, respectively. NPR-4 contains insignificant

- proved reserves, but is only a few miles west of the Prudhoe Bay

field on Alaska's quth”SIOPe. It is. therefore possible that NPR-4

might contain sizable o0il reserves.
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'Oil-sforagé and the shut—in capacity in Federal Petroleum
Reserves cannot be considered a1terna;ives to shale oil production
for each is aimed at différent objectives. The objective of shale
oil pfoduction is to provide an additional domestic source of oil
that can be used relatively sbon, while the objective of storage
and shut-in capacity is to provide national safeguards agaiﬁst

interruptions in foreign oil supply.

23, Comparative Analysis of Enviroﬁmental Effects
There is no comparative analysis of the possible environmental
effects of the various alternatives, particularly-for those alterna-
ijes,»which were described as haﬁing impacts'véry similar to those

: Fhé?cribed for oil shale (39, 42).

- Response
The discussion of Energy Alternatives (Volume II) is organized

to discuss each of the possible alternatives separately. Also, a
major premise of the discussion is concerned with the ";ubstituéability
of energy for@s", i.,e., liquid-for-liquid, solid-for-solid, etc,
While each of the topics, including environmental impacts, is dis-
cussed separately, the envirdnmental impacts of an alternative can
nonethéless be compared to those of the proposal or another alterna-
tive by Qross-reference. It is'highly unlikely that there will ever

rbe a single definitive choice to be made between any potential energy

,J’form and its alternatives. Chapter V, Section C, of Volume II,

points out that prediction of the relative roles of potential
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alternatives and their combined envirommental impacts, coﬁéidering
the multiple combinations possible, is a highly sdbjective exercise,
Accordingly, the separate discussion of each alternative presented
in Chapter V, together with its potential enviroﬁmental impacts, is
the most informative and meaningful-form of analysis thaf‘can be

accomplished at this time.

24, Biological Energy
Additional informatioﬁ was requested on the conversion of
6rganic wastes to useful fuels. The 1.25 barrels- of oil per ton
of waste appears low. Improved technoiogy reportedly increaséd

joil recovery to two barrels (2).

W~

\1‘\

Response

Agricultural and other organic wastes do have consideréblg
promise for conversion to élean liquid and gaseous fuels; some
170 million barrels are potentially available from those wastes
currently collected. The potentiél recovery from a ton of dry
organic material ié in fact fwo barrels, as indicated in the
comment above. However, it requires about 0.75 bérrels_to provide
power fbr the.process. Thﬁs, the net recovery from a ton of
organic wastes would approximate 1.25 barrels. This net recdvery
may be expected to increase toﬁard the ultimate potential, but

r considerable research remains to establish economics and the

; practicability of conversion on a commercial scale.
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25. Magnetohydrodynamics (MHD)
The two paragrdaphs on page 190 of Volume II  of the Draft State-
ment in the discussion of magnetohydrodynamics seem to be in some

degree of conflict. Clarificaeion.is needed (1).

Reegonse

| Each of the two paragraphs identiéied by‘the,qﬁestion‘concerhs
a different subject. The first relates to higher efficiencies
possible with MHD generators located near coal sources in the
pfoximity of pepulation centers, The second describes the major
environmental impacts asSoeiated with the>MHD alternetiQes” It is
@mplies in the first paragraﬁh‘ﬁhat the lower fuel,requireﬁents
‘;Epigher efficiency)‘Will result in lower total volume of noxious
emissions. 1In the second paragraph, it is neted that the higher-
combustion ;empereture_associated with MHD wili yield relatiQely
high quantities of oxides of nitrogen (NOy;) in the generator exhaust.
This apparent contradiction hae been clarified by the statement that
the lower total effluent derived from higher efficiencies must'be

evaluated against the potential increase in NOy emissions:

26, >0i1 Shale Development on Private Lands
The Final Statement should.include a comparative economic.analysis
of 0il shale development on private lands versus oil shale_development
on private and public lands. An analysis should also be presented com~
paring the environmental contrels applicable to public lands under a

leasing program (7).
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Response
Volume III, Chapter IX, discusses the alternatives of a Govern-

ment corporation, a Government demonstration plant, or a Government/

- industry demonstration plant, no leasing or delay of leasing of

public lands, development of private lands first, and open leasing.
The feader is referred to that chapter for a complete discussion of

these alternatives,

27. Federal-State Compact
Consideration should be given to thevfofmation 6f a Federal-
State compact between Utah, Wyoming, and Colorado, and thé‘Federalv

Government, patterned after the Delaware River Basin Compact. The

kiggministrative body of such a compact should have plamming, con-

-

struction, operation, and enforcement authority (7).

Response

The Delaware River Basin Compact is an exception to most such
compacts in that the Federal Govermment, as well as the concerned
States, is a member and the administrative'body'has the authorities
cited in the comment.

The three-State oil shale region is a1read§ subject to two

'cdmpacts insofar as the Colorado River is concerned. They are the

Colorado River Basin Compact of 1922, which involves 7 States, and
the Upper Cdlorado River Basin Compact of 1948, which includes
5 States. These compacts, however, do not include the kinds of

special authority suggested in the Comment alone. The Federal
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Governmeﬁt, through the Secretary of fhe Inferior, is respdnsiblé
for the management of the Colorado River water and the various
>water'projects, guided by formally adopted operating criteria for
water and power. Any new compact wou}d-have to be compatible with,
or supersede the existing ones. Enabling legislation and funding
would be required which probably could not be justified until the -
need for such new agreement and the probability of matu;eloil shale

development have been demonstrated. Any such approach would require

- extensive study and planning based on information of the type

expected to be developed through the prototype program.

3
B,

i;\
.
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J. Lease Provisions

Any_deveiopment of Federal oil shaie resources will be pursuant
to leases which will include special brovisions and stipulations
designed solely for the prototype program. The autﬁority for leasing
is the Mineral Leasing Act of 1920 (44 Stat. 445), as amended
(30 USC 88 181-263).

Comments on this aspect of the pfdgraﬁ and_the responses.are
considered in the following order: Those pertaining to the general"
.1easing plans an& limitations; the basic 1easé provisions; and the

special stipulations. The proposed lease including the special

?tipulations is reproduced in Volume III, Chapter V.

A

T 1. Lease .Size

The statutory limitations of a single oil shale lease of not

more than 5;120'acfes should be raised to no less than 10,240
acres for an individual company per state excluding acreage under
‘development (72).
Response

| Raising the single lease limit and the.oil shale lease acreage
limitation-has been discussed at éome 1engph, and the Department in
February 1973 proposed legislation to increase the acreage which
may be Held.by one party in a state to 10,240 acres. No increase
in the size of a single lease ﬁas proposed. Larger acreage may well
be needed for ecdnomically viable development in areas of lower 011,

shale resource value. However, the Department does not believe that
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amendatory legislation to raise the limitations is required for the
prototype program Nevertheless, the issue should be reviewed in

the eveht any further leasing is considered. Further discussion

of this is found in sybject Volume.III,-Chapter IX, Section H.

-

2. Sequence of Offering Lease Tracts
The proposed sequence in which the tracts are to be'offére& for
leasing should be revised so thaf'both Colora&o tracts would be
offered in successive lease sales first, then both Utah tracts, and
finally the two Wyoming tracts, in acéordénce witﬁ the descénding‘

order of presumed bidder interest (33, 38, 53, 17 ).

Response

4

'i%\ The proposed sequence of tréét offerings has been revised in .

accordance with these suggestions (Volume IV, Chapter I, Section C).
This éequencé is in accord with the approximate percentage distribution

of tracts mominated: 65 percent in Colorado, 20 percent in Utah, and

.15 percent in Wyoming. By offering the higher interest tracts first,

competition for the rémaining tracts should be maintained»as-unsuccess—
ful bidders reassess ﬁheir positions and the ‘development prospects
for thé remaining traqts. |
3. 'Withdrawal of Cﬁlorado Fish and-Gé@e Lands

| Iﬁ Colorado, specific attehtién-must be given to the withdrawal
6f thbseviands in which surfaée rights.are owned by the Colorado
Division of Wildlife. Over 30,000 acres of such land exist in the
Piceance Basin, most of it purchaéed with Pittman-Robertson fﬁnds,

for deer winter range. As presently plotted, Colorado lease
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Tract C-a's Boundary includes approximately 680 such acres (38).
One party commenting>understood that wildlife management areas

would be excluded from development'(23).

Resgénse
“ The sqfface of,520 acres of lands”in Tract C-a are oﬁﬁed and
managed by the State of Colorado. ”They ﬁere patented-ériginally
to private parties under homestead laws with minerals (including
bil shale)'reserved to the Federal Govermment together with the
right for their extraction. A mineral lessee on such lands is
required to indemnify the surface owner fbr damage to crops and .
iimprpvements. However, uﬁtil leased 1andS’are actually‘included
Liap the area of mining opérations, fhéy ére notinArﬁally removed
\ ,
from their pre-existing use and management. Upon.complétion of
qperations or termination of .the lease, the surface of the lands
would be restored to full use and management by the surfacé owner.,
. His title to_the surface is undiminished.

The Fedéral Regulations (50-CFR 80.5) which pertains to
lands purchased with Pittman-Robertson funds_cover the situation
where other uses are proposed by the State fo; lands,acquired
under the Pittman-Roberfson Act., 1In fhié case; however, it is
the Federal Gerrnment prqposing the varying use, so that no
question of diversion of funds by the State would be involved.

r - The o0il shale program provision for exclusion of lands

3 ' .
"4 that have a greater value for other uses or that present
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associated environmental hazards'Whicﬁ cannot.reasdnably be met or
overcome at thié time specifies that criticai fish and'game experié
mental or maﬁagement areas would be excluded.

Should the lands in Tract C-a not be leased, fhe withdrawal
question becomes moot. Should the decision be made to lease Tract

C-a, possibilities or options exist:

a. The underground mining method may be selected. If so,
the surface should not be disturbed by mining, and steps could be
taken to locate surface facilities and disposal areas away from

the lands in question.

«3.\ b. The tract boundaries could be redrawn prior to leasing to

i
exclude the 520 acres.

c. Since the State will retain surface title to any such
lands included in an oil shale lease, it could e#change them for
other lands of equal acreage and equal or greater value for wild-
life purposes. The exchange provisions of the Taylor Grazing Acﬁ

(43 USC §8 315) govern State-initiated exchanges.

'Préliminary’&iscussions between Colorado State off?cialé‘and
the Department indicate that a satisfacto;y_splution can be worked
.out. The needs of the Colorado Division bf Wildlife will be con-

r sidered in thié matter.

- _1,‘"
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4, .D;pletion Allowance'
The depletion\alidwance for o0il shale should be raised from
15 percent to that provided for natural crude oil, 22 percent,
and the allowable credit limitation for_deplétion of 50 percent
of taxable income should be removed because of marginal shale'oil

economics and to encoufage development (72, 168).

Response

The establiéhment of depletion allowances and their appiication
are clearly matters for Congressional consideration. It should be
noted that the Tax Reform Act of 1969 provided a potential increased

tax allowance of about 15 cents per barrel (Volume II, Chapter III,

.i§¥ction-B) which has helped to  improve the economics of shale oil,
I

It is assumed that this program can proceed under éxisting tax laws.
Experience gained in the prototype prograﬁ may indicate the need
for further consideration of the matter at some future date if

additional leasing takes place.

5. Disposition of Funds from Bonus Bids
- A way should be found "to plow money received by the Government

in the form of bonustids back into the oil shale program'" (208).°

. Response

.

Section 35 of the Mineral Leasing Act, as amended (30 USC §8 191),
provides that all receipts from leases of oil shale and other

minerals under that statute (except from leases in Alaska) shall
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be distributed as follows: 52% percent to the Reclamation Fund;
37% percent to the State wifhin the bogndaries of which the léase_
is situated for roads andrpublic education; and 10 percent to the.
miscellaneous receipts of the United States Treasury. Aﬁy change
would have to be through legislation. - |
6. Rental Rate
Several comments criticized the annual rental rate of 50‘cents

per acre as being too low, contrasting it to land sales ptices

(18, 49, 136, 153, 158, 168, 178, 191).

Response
The annual rental rate of 50 cents per acre is established by
.Séﬁtion 21 of the Mineral Legsiné Act (30 USC g 241) and représents
onf},oﬁe part of monetary return to the Federal Government, tﬁe others
being bonus payments and ;oyalties on shale oil and other products of
oil shale. The bonus payments would be completed byvtﬁe fourth anniversary
date of the lease year. Beginning with the sixth year, minimum royalty
payménts would be required. The minimum royalty rate for each legse‘
year would be based on a'hypotheticél minimum produétioﬁ for that
lease'year which,in-turn, would be based bn the estimated reServeé
on the lease. Consequently, the rate Would be different for each of
the proposed prototype leases. The minimum cost of hdlding a leasg
containing 2,1 billion tons of recoverable 30 gallon oil shale woﬁld
!be about $16 million over a 20-year period, The bonus bid payments
-4will be additional. Of course, a lease may be termina;ed before the

end of the 20-year period, and payments could thus be less.
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The Federal Government retains use and managementrqf the leased:
lands outside the area of operations and on the lands included in
the oil shale léases wouid retain ﬁhe right to issue leases for
other minerals or nonconflicting uses as well. Upon completion
of the operatidn or éxpiration of the leése,-thé Federal Govermment
regains full title and use oéfthe lands.

7. Shale 0il Royalty Rate
Criticisms were made to the effect that the royalty rate for

shale oil provided in the proposed oil-shale lease is too low and

also that it is too high (18, 168, 221, 249).

Response

The royalty rate for shale oil, which is 12 cents per ton of

3

.

" mined 30-gallon-per-ton oilhshale, has been calculated to equal

the average rates for other leaéablg minerals at the point of

extraction of the resource from the ground. The gross value of

the mined rock is calculated to range from 60 éents to $1 per ton.
The Department has attempted in the proposed lease provisions to
balance. the lease terms and provisions to encourage development and
produce a fair return to the government. For example, the amount

of royaltylwhich would be paid on an operation .producing 50,000

barrels per day during a 20-year period at a royalty rate of 12 cents

per ton of 30- gallon-per -ton oil shale would be about $65,000,000.

It is believed that the 1eve1 of bonus bids will tend to compensate
for any variations in the‘royalty rate, i.e., a lower royalty rate

would be reflected by higher bonus bids, and a higher rate would
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induce lower bids since total resburce value to the government is
reflected‘in fhe combination of both bonus and royalty wvalue. An
excessively high rate could, of course, prevent development entirely.
The ﬁepartment is not committed to thié»rate for any leasing beyond
-that of the prototyﬁe program.
8. Royalty Rate for Minerals other thaﬁ Shale 0il
The abplicable royalty rate for minerals other than 0il shale,

produced from the oil shale, beyond the 20th'year\6f opefation was

questioned ).

Response

The royalty rate for mineralé produced from oil shale, other
T_.-“E_j_\i‘:han shale oil, was designed as an escalating incentive royalty
$%thr0ugh the primary 20-yeaf térm of the lease. The lease would
continué in force beyond that term only as long as there is pro-
duction bf thé leased minerals in paying quantities.
The royalty raté éor the other minerals, as well as for shale
0il, and other lease terms and prbvisions, would be ;ubject to adjust-
ment at the end of each tﬁenty—year pefiod to reflect conditions and
requirements at that time.
9, Length of Lease and'Adjustment bf Lease Terms
A twentyfyear,leasé term is too long. In any event, the Department
should be able to adjust lease terms as often as every 5 years (36, lgg);
‘Response
The provision for adjuétment of royalty terms in leases at 20-year
intervals is contained in Section 21 of the Mineral Leasing Act

(30 USC g 241). The Department thus has no discretion to adjust
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;pyalty-terms at 5-year intervéls_under existing law., The terms of
leases under that act for certain other minerals, such as coal, are,
by statﬁte, subject to adjustment at fixed intervals, such as 20-year
periods. Althoughlthe statutue does not specifically authorize the
adjustment of the terms of oil shale leases, except for rbyalty
provisions, the Secretary-is given such broad discretion with respect
to the terms of oil shale leases that the inclusion of a general

ad justment provision appears authorized. Since the statute has
already set 20 years for the adﬁustment of royalty terms, it seems

appropfiate to use that period for the length of the initial lease

and for the adjustment of other terms also. Any shorter period

_Qwould'appear to create a condition of uncertainty which might deter

Pessees from thevexpenditufe of the sums needed for the development
of an oil shale facility. The prqposed environmental stipulations,
howevef, could be revised or amended at any time to-adjust to chapged
conditions or to correct an oversight. In addition, compliance with
all applicable State and Eederal regulations will be required, and

standards promulgated in the future must be met.

10, Multiple Mineral Development
The proposed lease does not specifically provide for compatible
development of other minerals which may be present'on the leased

lands (235).

r Response

-4

Section 3 of the lease (in Volume III, Chapter V) provides explicitly

"that the right to dispose of other minerals in the lands subject to the
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oil shalg lease is reserved to the Uniéed States. Multiplé mineral
developmént is'specifiéally provided for .in the Act of August 13, 1954
(30 usc 88 521-531). The oil shale lands have been withdrawn from -
leasing and disposai since 1930 (Executive Order 5327, April 15, 1930).
That withdrawal has been modified to provide for the leasing of oil and

gas and sodium miherals. The lease provides for the extraction from

~0il shale deposits of both shale oil and other minerals. Separate

royalties will be charged on shale oil and on other minerals extracted

from oil shale deposits. (See the definitons of "Leased Deposits"” and

"0il Shale" in Section llof-the lease and Section 7(a)(l) and (2) on

royalty rates.) Oil and gas leases already cover much of the area

1§ith'clauses designed to protect the oil shale resources.

.

11, Credit of Extraordinary Envirommental
- Costs Against Royalties

Several comments were submitted opposing this provision (32, 39),
tﬁo were favorable (208, 276), and one recommended clarification
(Z, 39).
Response

This provision is designed to give the Secretary discretion to

' take action where the. economic viability of a lessee's operation

is threatened by costs which were not in the parties' contemplation
at-the time of the issuance of the lease. Discretionary authority
of this type is needed for a pfogram concerned with such a new
subject as oil shale develoﬁment where costs are uncertain. To
issue an o0il shale lease containing terms so difficult aé to make

development uneconomical would be incompatible with the objective of
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deVeloping a viable oil éhale program. Prbviding the Secretary with
discretionary authority to pgrmit the offsetting of unexpected
en&ironmental costs is dne way of assuring the attainment of satis-
 factory env?ronmental.protection and development progress. The
pro&ision has been devised specifically and only for inclusion in
the six leases proposed for this prototype program and solély:as-

an effort to promote the developmeﬂt of a presently nonexisting
industry. There is n6 intention to include such a provision iﬁ

ény subsequent oil-shgle leases, mnor iﬂ‘leéses covering‘other
minérals which are utilized in.establishéd industries.

This section of the lease ﬁas been revisgd to clarify the
‘;§roviéion (Section 7(d) of Lease, Volume IIi). | |
A | - .12. Offiée Nomenclature

The terms "Land Office" and ﬁManager, Land Cffice" are no
.longer the correct titles for the BIM offices and officials with
which applications and other papers are filed in connection with
» public lénd matters (2).

Response -

The terms "L#nd Officé" and "Ménager, Laﬁd Office” ha?e»been
deleted and "Bureau:of Land.Manageﬁent State Office" has been
substituted in all pertineqt iease sections.

13, Compliance with Executive Order 11593

The Draft Statement failed.to‘indicate compliance with.

Executive Order 11593, whiéh pertains to protection and enhance-

ment of the cultural environment. Specifically cited was the
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requirement in Section 2(a) of the Order for survey of Federal land
to identify sites or objects that may qualify for listing in the

National Register or historic places (9, 42, 289).

Response

»Conpliance with the intent of Section 2(a) of the Order has been
achieved for the least tract areas bp-a qualified archeoiogist through
field examination and literature search and examination of records and
consultation with knowledgeable profeasional personnel of the National
Park Service and State universities and museuns; The results of this
revien revealed no‘sites_or'objects of historic or scientific interest
on the least tracts appear in the Statement (Volume I, Chapter I, and
chume III, Chapter II.)

Section 2(b) of the Order requires the exercise of caution during
the interim before Federal agencies complete their inventories to
assure that Federal property that meets the test will not be "inadver-
tently transferred, sole, demolished, or substantially altered.”
Section 6 of the special stipulations provides.for professional
investigation prior to construction or mining to determine if objects
~of historic or scientific interest, such as archeological remains not

now known, do in fact exist on the leased tracts.

14, License Technology and Make Patents Available
The lessees should be required to license their technology and

_Q to make their patents available to others (30, 39).
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Response

0il shale processing is not a unique_operation where oﬁly
one method is likély to be economic. With the development of
several acceptable methods, competition among patentee-lessees
would undoubtedly lead to feasongble licensing rates, particularlj
inbright of the competition from other sources of petroleum and
the maximum acreage limitation of 5,120 acres of o0il shale lands
allowed to any one person, association or corporafion. The
intent is to create the conditions that would help assure the
development of several competing economic technologies. E#berience

has shown that new technology is developed most rapidly when those

_fﬁpgaged in development dre assured of material rewards for their

ks

é%deavor. None of the mineral leasing laws provide for licensing.
requirements, and we are unaware of any instance in which the
Department has included such requirements in any lease issued under
those laws. Such a requirement would be outside the scope of the
Government's patent pslicy as contained in the President's Memorandum,
and Statement of Government Patent Policy (36 FR 16887), which is
keyed to Govermment-funded grants and contracts for the conduct
of research and‘development.

15, Authorized Officer of the Department of the Interior

Section 2(h) of the proposed lease has been criticized as
limiting Government inSpeétion and investigation of the leased
premises to only Interior Departmenf staff with the thought that
environmental type inspections by other Federal or State Officers
wouldvat some time be desirable. It was suggested that the phrase

"or representative" be added to the section (7).
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Response -

The,suggestéd change has been made in Section 15 of the lease

(Volume III, Chapter V).

16. Stipulation Compliance Provisions in Lease
The requirement for compliance with lease stipulations contained
in Section 11 of the proposed lease should. be written into other

sections of the lease concerned with protection of the environment

39.

Response

The provisions of Section 11(c) of the lease are specific as to

llzi e reéuired compliaﬁce-with_thé oil shale,léase envirommental stipu-
iatiéns and make the stipulétions a part of the lease so that they
have ;he same force and effect as other lease provisions. Further
reference to them in the lease could make them no more,bihﬂing,
17. -Provisipn for Accor&ing Preference in
Securing 0il Shale Leases
The Department should provide that_cqmpanieg without adequate

oil shale reserves be given priority in securing Federal oil shale

leases (61).

Response
Section 21 of the Mineral Leasing Act, as amended (30 USC 8§ 241)

{ oes not ptovide a priority for any party based on its need for reserves
but inSteéd’gives the Secretary broad discretion in the method used

for the issuance of oil shale leases.
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-~

- Competitive leasing is mereiy a ﬁethod for determining which
applicant will receive a lease, once the decision pas been made
on thé tract to be offered for lease and the terms of the 1ease.
The Department is under diregtive from the Executive Office of
the President to obtain fair market value for all leases iséued.
It has generally been found that competitive bidding is thg best

method of obtainiﬁg that fair market value. To require competitiﬁe

leasing of known deposits of.oil shale will be cohsistent with

provisions of the Mineral Leasing Act applicabie to minerals

other than oil shale, as administered by'the Departmént;.for

‘ example, lands known to contain valuable deposits of coal, sodium,
_;QotaSSium,'and phosphate are 1éased only through competitive

g&dding, except where the deposits have been discovered under

a prospecting permit for that mineral, and in such a case, thg
permittee may receive a preference right lease.

In both October 1971 and Februéry 1973, fhe Department sub-
mitted to the Congress proposed legisiafion to revise the Mineral
Leasing Act.which would require competitive leasing for oil shale.

These legislative proposals were submitted as Administration bills.

‘Thus a policy of competitive leasing for oil shale has already been

" adopted by the present Administration. No reason is evident ﬁhy _

the Department should depart from this policy to give priority to
companies without reserves. The Department's purpose in issuing

prototype leases is to ascertain the practicability of a commercial

oil shale industry, and, as long as an applicant is legally qualified,

the Department sees no need to give any right of preference.
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18. Protection of Proprietary Rights of Lessees
in Process Technology

Specific provisions should be included in the léase to protect
the proprietary rights of lessees with respect to proceséés and -
related confidentiai technical informatién 7.

ResEonse |

The Department must have access to all technical data in order
to'carry out its responsibilities to insure complignce with lease
terms and stipulatioms, includiné those éoncerned with heaith'and
safety, environmental measﬁfes, resource conservation, royalty
rates-and froduction data. However, pfoprietary information or
éfports containing such data will not be disséminated to'third

F%thies or.reﬁroduced'and will Be identified as "Proprietéry-
confidential™ as is the practice ﬁith such data from other
leasable mineral operations.

19. Right of Lessor to Waive Breaches
of Lease Conditions

Objection Qas made to this provision (Lease Sec. 3(c)).
Spe;ific ériticism was directed at the failure to make explicit
the party having the authority and the absence of a provision for
vpublié‘notice of breaches or intention to waive'(gg).
Response

Despite what was written in_the fease_concerning waiver, the

r Secretary would always retain the right to waive‘a requirement of
~id the lease, provided that the requirement waived was not one imposed

by statute. The proposed lease form does not give the lessor an

express right of waiver, or any right to waive lease provisions
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whiéh he would not gtherwise have, But merely provides>that,a
waiver of aﬁy particular breach will be limited to tﬁat specific
breach at that specific time and will not be a precedent in the
event of any future breach. The waiver provision is thus designed
to protect the interests of the United States.

Such provisions are standard in leases but are not wi&ely
exercised. The Departmenﬁ believes this flexibility is necessary
at the field level and the responsible official will be the mining

supervisor.

20, Thirty-Day Default Provision

‘,;x -Tﬁis provision (Lease Section 29) permit$ the governmment to
>s§spend operations if an opérator remains in default in the
performance or observance of lease proviéions for a period of
30 days after written notificatidn thereof., It was commented
_that a lessee should not be allowed to continue operating in
default for that 1ong a period (39).
Response

This is a standard leasing provision and similar to one imposed
by statute in cbnnection with oil and gas leases under the Mineral
Leasing Act.  This provision wouid form a reasonable basis for

legal action to cancel a lease or forfeit a bond, which might

r become necessary. It is also considered to provide a reasonable
4
;,‘
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period in whiqh.corrective action canfbé»takgﬁ by the lessee.
However, undgf.Section 22 of the lease, in an emergency situation
the lessor may suspend<o§eré£ions immediately and under Section 29
- may enter the premises énd take necessary rgmedial action at the
expense of the lessee.
21. Minimum Bond Provisiqns

Séveral comments were received recommending increases in the
miﬁimum per acre bondbrate.and the minimum bond level pertaining
to protection of the enﬁironment, other fesources, and reclamation,

as provided in Section 11 of the proposed 1éase 30, 39).

Response

Reﬁiew of available cost data indicates that rates should be
w“.réised for spent shaie dispééal and actual mining areas. That
section of the lease has been-revised to‘provide for a bond for the
first three lease years foliowing approvgl of the developmgnt plan
in the minimum amount of $2,000 per acre for those areas while
maintaining the $500 per "acre minimum for other lands involved or
disturbed. The minimum bond for é lease has been raised to $20,000.
No monetary figures are specified for the bond applicable after the
first fhree years following the épproval of the development plan,
but ;he bond shall bé in sﬁch a total amount és to provide for the
reclam;tion and restoration of all leased lands affected b& operations
under the lease. Moreover, a new provision has been included in

\ Section 9(c) requiring a bﬁﬁd in the miﬁimum'amouqt of $20,000

prior to approval of the developmenf plan.
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22. Stipulations - Off-Road Vehicle Use

It was suggested that the fhrase ", ..issued in accordance with
Executi&e Order 11644," be added to stipulation Section 2(N), which
reads "The lessee shall use off-;oad vehicles in a manner consistent_-
with applicable regulations" (7, 39).
Response |

The suggestion has not been adopted. As written, the stipulation
includgs all applicable regulations whether issuéd pursuant tq,ExecutiVe

Order 11644 or under some other authority.

23. Stipulations - Waste Disposal

Two comments were received 6pposing proposed stipulations

fuiéA)(Z)(a) and 8(C) in that thiey allow the possibility of burning

rubbish, trash, waste, or debris under lease Stipulatiohs 3(a) (2) (a)
and 8(C), (2, 7)-
Response

It is recognized that controlled burniﬁg must be allowed in some
situations. However, tﬂe specific provisions allowing the possibility

of burning have been removed by the elimination of subsections 3(A)(2) (a) .

and 8(C) of the stipulations. Disposal of all waste other than mine

waste will be subject to Section 14(B) of the'stipulations.
Subsection 3(A)(2)(a)’aléo pertained to the use of explosives,
but explosives are adequately covered by Subsection 5(C).
24, Stipulations - Authority of the Mining Supervisor
Under the Antiquities Act of 1906
The mining supervisor haé'not spécific authority under the

Antiquities Act to authorize destruction of any object of historic
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or scientific interest as implies in Section 6(B) of the lease

stipulations (9, 42, 289).

Response

| Section 6(B) of the stipulatioms prbhibits the lessee frqm des-
troying any object of historic or scientific intéreét. Where a
question existé'as to whether an object is of such a nature, the
lessee must report to ﬁhe Mining Supervisor. The supervisor is
required to inform the lessee of the determination: Section 6(B)
does not provide that the supervisor will make the determination;
the section is designed so that the supervisor will obtain the

'Qetermination from the proper officer, Inst:qctions for consulta-

.i?%on with the National Park_Seerce, when such questions arise, will

A

be issued so that compliance with the Antiquities Act is assured

(Volume III, Chapter V).

25. Stipulations - Spill Contingency Plans
The term "oil spill" in Section 7 of the Stipulations should be
expanded to Moil and hazardous substance spills" as defined in
"Section 311 of the Federal Water Pollution Controi Act Amendments
~of 1972. 1t was also recommended that along With?;he'Spill Contin-
gency Plans, the lessee should be required to submit an oil and

hazardous substances spill prevention plan (7, 8).

rResEonse
i The suggestions have been partially accepted and incorporated

into Section 7 of the stipulationms.
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The term "oil spill” has been changed to "spill" and defined as
the spillage of oii, hazardous substances, and pollutants.
The lessee will be required to include a section in the spill

contingency plans outlining positive'efforts toward spill prevention.

26, Stipulations - Parameters to be Monitored
and Baseline Data

The lease stipulations requiring an environmental monitoring
program should specify the parameters to be monitored and provide

for the collection of necessary baseline data (2, 22).'

Response

The stipulation requiring a monitoring program (Sec. 1l(c) of
~1E?he-stipu1ations, Volumé I1I, Chapter V) has been revised and ex-
ﬁénded to specify the environmental parameters to be monitored and\
to require that-a minimum of two full years of baseline data be |
collected, one full year of which shall be prior ‘to the submission
of the development plan.
27. Stipulations - Approval of Fish and Wildlife
Mitigation Measures

Several parties have criticized Section 4(B) of the lease
stipﬁlétionsvfor not requiring affirmative action by the mining
supervisor on proposéd—measures, but rather providing that, if there

is no respomnse within 60 days; the plan will be deemed approvéd (ggj.

Response

The stipulation has been modified to provide for written notifi-

cation from the mining supervisor, within 60 days of the submission
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of the proposed measures of either approval or dieappreval; if the
supervisor disapprovee, he ﬁustiafford theuleesee an bpportunity for
consultation at which theiMiﬁing Supervisor shall propose neeessary
changes without which there will be no approval.
| 28. Stipuletions - Reporting on Compliance
‘Reports should be required regarding compliance with tﬁe lease

stipulations and they should be made public (30, 39).

Resgonse

Section 10(c) of the lease requires annual pregress repoffs
describing the operations cenducted under the aﬁproved development
program. That detailed development program must include among other

g%éguiremenés the procedures devised to compiy with these stipulatioms. .
Tﬁefefote, the progresé reports will cover that aspect. Section'l(C)‘
of the stipulations further requires that a monitoring program be |
part of the detailed program and has been revised to require specifi-
cally that ammual reports of the monitoring program be subject to

public inspection.

29. Stipulations - Review of Development Plans
Detailed development plans should be reviewed by other Federal,

State, and local authorities, and the public (Z; 30, 38, 39).

'Resgbnse
1! | Section 10 of the lease requires the review and approval ofbthe
~"‘,detailed development plan by the Mining_Supervisor ﬁrior to cemmencing
operations under that plan. Ihe proposed Secretarial Order (see

Chapter I, Section G of this' Volume) will require the plan to be
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submitted to the members of the Technical Adﬁisory Board for review
and comment on behalf of fheif agencies, prior to approval of the
plan by the Mining.Supefvisor. In addition, the order requires the
Mining Supervisor to conduct a public hearing on.fhe envirommental
aspects 6f the plan, with: the assistance of the Technical Advisory
Board. Such hearings wili enable State and local aufhorities to be

heard as well as individual citizens.

30. Stipulations - Amendmgnt'or Re%ision
Several obj;ctions were réised regarding the provision
(Section 1(B) of stipuiations) for changes in the stipulations by
-mutual éonsent of lesseé and Mining Supervisor (7, 32, §§; 39, 44)
.;E?nd it was suggested that sqch.changes should be approved oniy,by

4 :
the Secretary of the Interior (33).

Response
The purpose of this provision is to permit the stipulatiéns to

- be amended to réflect ché@ged conditions or improved environmental
control technology or to correct some oversight, thereby enhancing
the overall effectiveness of the envirommental pfotection measu;es.
It is based on specific provisions in 43 CFR Part 23.7(f) for re-
vision of mining plans. The modification of provisions cannot in
any‘way'relieve the lessee of the duty to comply with all applic-
.able environmental protection‘and control’laws. To provide for
arbitrary revision of stipﬁlations by the govermment would be-

‘inequitable. To require approval of all such revisions by the

I11-169



personally would be time-consuming and a restriction of needed flexi-
bility at the field level. Appeals or objections to an action by the
Mining Supervisor may, howevef, reach the Secretary for ultimate

decisions as set forth in Chapter I, Section G of this volume.

31. Stipulations - Underground Disposal of Spent Shale
The séipulations should require underground disposal 6f spent
shale‘(gg).
Response
It would be inappropriate to restrict or limit types of devélop-
ment or disposal techniques at this time.r The program is designed to
.-getain.flexibility for the purpose of review and evaluation of oil
g@}@le development. Methods of disposal must be approved by the
M£;ing Supervisor,

32. Stipulations - Adoption of State Environmental -
‘ Quality Standards '

State environmental standards, derived from oil shale studiés,
_should be adopted and incorporated into the stipulations (7, gg, 33, 38)
or the Department should wait for new standérds to be adopted by
‘Congress (18, 22),

' Response

The lessee must comply with all aﬁplicable laws and standards,
including those establisﬁed by étate or set by the Federal Govermment,
and so any standards would, thréﬁgﬁ the stipuiations, be made effective

o

upon establishment.
33, Stipulations - Enforcement
The adéquacy of provisions for enforcement of the stipulations

has been questioned (30, 39).
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Response:

The stipulations become part of the lease, a legally binding
contract. 1In the event of noncompliance with the stipulations, just
as in the event of .noncompliance with other lease terms and conditions,
the Secretary may suspend operations, initiate action for the forfeiture
of bondé; and, if continued without correction, seek cancellation of
the lease. Such provisions in other leases aré generally adequate

-~

enforcement tools.

34. Stipulations ~ Revegetation Standards
Objection was made to Section 11(L), providing for optional
-standards for revegetation. This determination should reside with

e lessor (2, 7, 36, 39).

Resgohse’

The revegetation stipulation has been revised to require the
lesseé to restore the vegetation of disturbed areaé 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_df
submission of the detailed development plan under the lease, unless
a decision has been made that the léased_lands will, upon the termina-
tion Qf the lease, be put to a different use from that to which they
were devoted immediately prior to the issuance of the lease aﬁd, if
he so determines, the Mining Sﬁpervisor may require the lessee to
revegetate the land to meet-that objective, except that the lessee

_ . )

shall not be required to expend more money than that needed to meet

the first revegetation standard.
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The lessee shall demonstrate at the time of submiésioﬁ of the
detailed devélopment plan under the lease'that'revegetation.technolégy
is available to enable him to provide the required revegetation of
the disturbed areas. If this cannot be demonstrated, the lessee shall
initiate a revegetation program approved by: the Mining Supervisor at
the start of production to (1) dé?ineate those parameters nécessary |
to establish vegetation at a specific location, and (2) show that
successional changes in vegetation are compatible with the above
requiremgnts. Further details are in Section 11(L) of the lease

stipulations in Volume III, Chapter V.

35. Stipulations - Mining Supervisor Authority

';.X Objections were expressed regarding the authority and discretion

given the mining supervisor and questions raised regarding his quélifi-

' cations with respect to other disciplines related to the environmental

aspects of oil shale development such as fish and wildlife protective
measures and revegetation (2, 23, 25, 30, 32, 33, 39, 42, 44, 145, 247,

285).

Response

After a lease is issued the responsibility for Federal super-
vision of thé operations is clearly lodged in the U.S. Geological
Survey and the mining supervisor is the designated'field official
for that bureau., For the leased lands outside the area of opera-
tions, thﬁ responsible fiela official is the Bureau of Land Manage-
ment'District Manager. 1t is-considéred preferable that the operator
have one responsible Interior official to deal with in regard to

the resources and management of these specific leased lands,
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The limitations of staff and individual expertise make it a
necessity that the Mining Supervisor consult with other experts in
order to carry out his responsibilities. The Technical Advisory
Board has been established to provide a multidisqiplinary and inter-
agency Body to advise in developing and planning this program after
initiation should‘it occur, The opportunity for public re&iew
before development is provided in the planned public hearings on
thé detailed miningband develoﬁﬁent plan prior to approval. After
development begins,-annual reports on‘the monitoring program will

be released.

36. FStipu}ationé -_Standards of Accomplishment

'iwx- IA number of criticisms were made regarding stipulations which
modify performance requirementé with words and phrases, such as
"where possible," "reasonable," and ''to the extent practicable."
It was asserted that such terms are not sufficiently exact to

" insure adequate environmental protection (gg, 39, 68).

Response

Iﬁ some sections these provisions have been modified to require
performance in accordance with approved exploratioﬁ 6r devélopment
plans, Those plans will themselves contain the specific'procédureé
td‘enéure envirommental protection. However, in other places, the
termsfhave been fetained and it is‘believed that they will be legally

effective,
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37. Stipulations-- SelfJMoﬁitoring by Lessees
Objections were raised régarding the'provisions in Section 1(C)
of the stipulations for the lessees to perform the envi;onmental
monitoring of their own operations rather than its performaﬁce by

a govermment agency (30, 36, 42, 44, 73).

Response

There is no single Federal or State eﬁtity athorized, staffed,
and funded to monmitor all environmental aspects of an individual
dévelépment and, in any case, the concerns and responsibilities ofi
‘agencies such as the Environmentél Protection Agency are on a broader
'gcale than single 5,000 acre tracts of land. 'Agencies with specific

‘igﬂyironﬁental responsibilities will be checking to make sure that
apéiicqble antipollution standards are in fact met. However, the
responsibility to comply lies with the lessee, and it will become
essential that he monitor his own activities to insure compliénce.
Monitoring records will be subject to Federal inspection, and annual

reports will be released for public inspection.

38. Stipulations - Alternatives
Alternative stipulafions should also be released for public

review in addition to those proposed'bY'Interior (30, 38).

‘Response

.r. Environmental stipulations to supplement and better define the

.

regulations under which development should take place were considered

desirable for the prototypevprogram. ‘Each stipulation contained in
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the proposed draft statement was designed specifically te achieve
certain envirommental objectives. The Department carefuliy con-
sidered each of these points and the various representatives arrived -
. at a common understanding and agreement for the’total objective.

The public hearings and review pfocess provided considerable comment
and discussion upon-which.to revise and clarify the meaning and

intent of the stipulations. Presented originally was the Depart-
ment's best judgmenﬁ of what should be contained in the stipulationms.
The stipulations have been in places modified, clarified,.or amplified
when further study or public comment has indicated the need for such
changes. |

":?X 39. Stipulations - Participation in Envirommental Briefings

The specific agencies which would participate should be

identified (7).

Response

The precedent for such environmental briefings and this epgroach
is the Trans-Alaska Pipeline stipulations. The Mining Supervisor is
the Federal official responsible for supervision of the lease opera-
tions,and.he will determine who should partieipate in the briefing,
which will no douBt_vary from time to time. He will have the assist-
ance and advice of the Technical Advisory Board in the arranging for,
and the conduct of, these briefings. It does not seem desirable to
i specify in the lease whaf agencies will be aeked to participate in.

these future briefings.
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40. _Stipﬁlations - Disposition,of Overburden
Detailed requirements. should be included in the étiéulations
with regard to the handling of overburden during any surface mine
development, iﬁcluding method, timing and location of stockpiling

or other placement (39).

Response

It would be impractical to spécify such detaile& requireﬁents
without knowing that a tract would be so mined ané inlthelabéencé
of the detailed mining plan. Miﬁing system desigﬁ éannot be deter-
mined until a léase is obtained, detéiled data developed on the

deposit and the decisions made on mining and processing methods and

¥;a}ant location. Proposed disposal techniques cannot be evaluated

until the detailed development planS'are submitted.

41, Stipulations - Revegetation Requirements
Revegetation requirements should be less stringent to allow for

possible open pit slopes that may be too steep to revegetate (68).

Response

Until development plans are submitted it is not knowﬁ whether'.
this could be a préblem. if pits are to be backfilled?'revegetétion
on the opeﬁ_pit slopeé should not become a froblem. However, thér
Deéartment of the Interior is committe& to reqﬁiring rehabilitation;
of a11.disturbed lands and does not feellthat those reqﬁirements
should be modified. Mining plans may have to be'éhahged to comply

with such requirements.

I11I-176



-4

42.- Stipulatiohs - Revegetation of Wildlife Habitat -
Mineral developments shoul& not be allowe& in key wildlife
habitats sﬁchAas Piceancé Creek Basin mule deer wintgr range until
explicit performance standards and time_séhedules have been set for
reseeding wildlife food and cover plants and until it has been o

reasonably demonstrated that the lease stiﬁulations can be met (50).

Response

The regulatory framework set forth in the proposed lease énd
stipulations provide definite goals for revegetation, rehabilitation,
and mitigation of environmental impacts. Within this framework,

Fhe formulation of specific performance standards and time schedules
ﬁzr reseeding wildlife food and cover vegetation and other enviroﬁ-‘
méntal controls would be fequired prior to the commencement of mining
activities *(See Section 10 of‘the 1eése, and Section 4(B) of the
stipulations, Volume ITTI, Chapter V). Under the terms of the lease,
actual tract development could not occur until the detailed develop-
ment plan has been approved by the Department's Mining Supervisor.
Although formulated by the lessee, the mining plan will be reyiewed

by scientists from all involved agencies. Prior to approval of the

\

detailed development plan, specific commitments by the lessee will

exist by which the proposed stipulations wéuld be met.

' " 43, . Stipulations - Contaminant Levels

| The lease stipulations should specify permissible contaminant

levels (267).
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Response

The lease sfipulations requiré the_lessee to comply with all
applicable Federal and Sfate air, water, and noise quality standardé.
Since those standards specify allowable_levels, it is unnecessary
for the lease to do so. Specification in the lease might be in con-
flict with applicable st;ndards in the relatively near future and
it appears better to require compliance with all applicable standaids,

present and future.

44, Stipulations - Use of "Best Control Technology"

A request was made that a statement be included in the stipula-
'étions\to provide that the best technology that is_available be
'iié?ployed for the control of all air pollutants. The respondent

f&fther requested that provisions should also be made for. ambient
air surveillance systems that will provide data to monitor air-

quality at each developmeht site in the area (7).

Response

Section 8 of the oil shale lease environmeﬁtal stipulations: on
air pollution states that, "the lessee shall utilize all facilities
and devices in such a wdy as to avoid-or, vhere avoidance is imprac-
ticable, minimize air.p011gtion." This statement.implies that the
best available coﬁtrdl fechnologies must be employed to "avoid" or
where avoidance is impracticaﬁlé, "minimize" air pollution. The
-«J stipulations further state.that, “at zall times du;ing construction
and operation, lessee shall conduct its activities in accordance

with all appiicable air quality standards and related plans of

111-178



2
implementation adapted pursuant to the Clean Air Act, as amended

(40 usc § § 1857-1857-1), and applicable State Standards."

45, Stipulations - Dams and Conduits
A criticism was expres;ed that thé stipulations in Volume iII
do not mention dams and conduits which might be used to control ‘
flash flooding. The request was made that statements of assuf;ﬁce
which mitigate environmental impact should be carefully reviewed
for follow-up performance in the stipulations (8).

-
Response

Although specific techniques of control of runoff are not

_%specified in the stipulations, they clearly requiré that adequate

"Aeasures be taken to prevent erosion and water pollution. Pertinent

sections of the revised stipulations are Section 9, Pollution-Water,

particularly subsection (C) Control of Waste Waters, and Section 14,

Waste Disposal, particularly subsections (D) Impoundment of Water,

and (E) Slurry Waste Disposal. System designs and plans for
operation are éubject to federal review and approval at which
time their adequacy will be carefully e&aluated. Detailed re-
quirements for methods of control are deemed to be less desirable
than setting standards of accomplishment with the'proyisiqn for

review of proposed methods.

46, Stipulations - Rare and Endangered Species
Concrete plans must be outlined to assure perpetuation of rare,

endangered, and threatened wildlife (38).

II1I-179



.

Response

‘The proposed lease, including the environmental stipulations
(Volume ITII, Chapter V), is designed to avoid, or, where avoidanee
is not practicable, to minimize adverse‘impacts of development on
leased tracts and on off- tract lands, which would also be developed
St1pu1at10n 4(A) (F1sh and W11d11fe Management Plan) requlres
preparation of a detailed plan, including standards, technlques,
and schedules for avoiding or m1t1gat1ng adverse effects on fish
and wildlife. As part of the deta11ed development plan, it would
have to be prepared and approved prior to commencement of actual

development operations on any leased tract. Such plans would be

. reviewed in the planned public hearings. The plan would include

mﬁnagement steps to ptotect-fauna, including any rare and endangered
species'which monitoring'may show inhabit or use the site or the
vicinity. Collection of base line data and the predevelopment
‘monitoring recrod will provide the basis for any specific require-
ments fer protection of rare, endangered, or threatened species.

A large number.qf other stipulations are also pertinent to rare
and endangered species. For example, Stipuiation 2(1) would
minimize loss of hawks, eagles, and other birds from electrocution

on power distribution lines, and 7(E) would minimize the entry of

herbicides and pesticides into the ecosystem.

47. Stipulations - Overseer Committee
An "overseer" committee should be established to review and

approve development under these prototype leases (267).
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Response

Thebpfogram will not uéurp ékisting and legally-éétablished
authorities. ‘For the Department the legally established respomsible
officiai is the Mining Supervisbr} Thg TechnicalvAdvisory Board
will serve as an adyispfy committee to him, but it is not considered
workable or proper to shift authority to a committee which does not

have the responsibility which is vested in the mining supervisor.

48. Role of Small Companies; Increased In Situ Research
Small companies would be disadvantaged under a competitive
_Ieasing system; in situ teéhnoiogy should be accelerated (21, 53,

55, 60, 61, 63, 65, 71, 76, 209, 238, 266).

.,
2

”“ggsgonse

The general reasons for adopting a competitive-leésiﬁg system
are di;cussed above in J-17. Small companies which found themselves
at a disadvantage in competing for leases could form joint ventures
which are possible‘under the Mineral Leasing Act. Howevér, there are
limits on thé amount of land that cam be held, as ruled by the
Solicitor of the ﬁepartment of the Interior on November 12, 1971:

Under Section 21 of the Mineral Leasing Act of 1920, as

~ amended, a person, association, or corporation may take -
and hold directly only one oil shale lease, which shall
not exceed 5,120 acres, If that lease should expire or
terminate for any reason, or be transferred, the lessee
would not, on account of the issuance of the prior lease,
be barred from acquiring another oil shale lease.

Sections 21 and 27(e)(1l) of the Mineral Leasing Act of
1920, as amended, must be read together, and, when so
construed, they permit a person, association, or corpora-
tion to take, hold, own, or control indirect interests

in o0il shale leases as a member, of associations or as
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a stockholder in corporations, each holding an oil shale

lease, if those interests, together with acreage directly

held, owned, or controlled under an oil shale lease, do

not exceed in the aggregate 5,120 acres.

Under the excepting clause of Section 27(e)(l) of the

Mineral Leasing Act of 1920, as amended, where a person

is the beneficial owner of 10 percent or less of the

stock or other instruments of ownership or control of

an association or corporation holding an oil shale lease,

that indirect interest would not be chargeable against

his aggregate allowable o0il shale lease acreage of

5,120 acres.

The Department's prototype leasing program encourages the develop-

.ment of any commercially viable option in which a lessee is interested.

The tracts in Wyoming, for example, are believed to be uniquely amenable
to in situ processing., At the present time,_the'Deparfment's Bureau
of%Mines Energy Research Center in Laramie, Wyoming, is conducting a
fulf.range.of research related to this process, including the environ-

mental aspects. This research will be continued as will work related

to waste management generated by mining followed by surface processing.

49. Lease Weak - Public Giveaway
One comment was received that stated that the o0il shale lease

was weak and constituted a "public giveaway" (18).

Response

The proposed oil shale lease has feceived very careful attention
by the Department of the Interiorvover a long period of,time._ Since
fil shale development could be the basis for a new industry, the leése

Qﬂéas deSigned to protéct the iﬁterests of all parties, the public, the

Federal govermment, and the potential lessees. A fair return to the

Nation from the Federal property committed to the program, a fair
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return to lessees for‘theirvinvestméht,'and proper pfotectionrof
.thé environment are all objectives of the prototype program.
Earlier comments in this‘Section-J have covered specific provisions
in the lease which are designed to achieve. these objectives. The
Department of the Interior firmly believes-that proposed prototype
oil shale lease, including the envirommental stipulatioms, does
protect the public interest and is in no ﬁay a "public giveaway."
Several provisions in the prototype lease are designed specifically
for the proposed prototype program and it is not intended to include
them in subsequent oil shale leases. Among these provisibns are:
_ (1) the offsetting of exéraordiﬁéry énﬁironmentai costs against
‘ii oyalﬁies, (2) the crediting of certain expenditures against the
M2¥h and 5th bonus installménfs and against minimum.royalties during
the 6th';hrough 10th lease years, and (3) the relief from a poftioﬁ

of royalty on actual productidn prior to the 8th anniversary date.

50. Apparent Government - Industry Coalition
Comments were received thét criticize& the oil shale leasing
program as being another example of subsidization of industry at
the public's expense. An aéparent~government-industry coalition

" was criticized (49, 145).

Response

The fundamental concept of the o0il shale program is develop-
ment by private industry on Federal lands and under Fedefal supér-
vision. The program has consequently been designed to encourage

private development and, at the same time, to protect public interest.
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To be successful in achieving its objectives, the program should

be attractive to both private industry and Government under existing
laws. However, no subsidy of this development has been requested
and none will be given. The program does seek to establish a new
cooperative relationship between the private and public sectors

to ensure the compatibility of industrial development with environ-

mental quality.

51. Protection of Mineral Rights
The ownership of minerals in 240 acres of land included in
Tract C-a was questioned. The correspondents stated that the
company does not wish in any way to inhibit the prototype leasing
program if it can be assured that its mineral interests can be

adequately protected in some way (56).

Response

Patent to the lands in question was issued to a homesteader,
Clarence R. Snyder, on December 4, 1926, under the Act of July 17,
1914 (38 Stat., 509) entitled:

"An Act to provide for agricultural entry of lands with-
drawn, classified, or reported as containing phosphate,
nitrate, potash, oil, gas, or asphaltic minerals."

The patent reserved to the United States '"all oil and gas and
shale or other rock valuable as a source of petroleum." 1In fact,
the Act of July 17, 1914, permits the patenting under the non-

mineral land laws of lands "withdrawn or classified as phosphate,

nitrate, potash, oil, gas or asphaltic minerals, or which are
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valuable for those deposits'" only if the patent contains " a reser-
vation to the United States of the deposits on account of which the
lands were withdrawn or classified or reported as valuable...."

The lands were ''classified as mineral lands, valuable as a
source of petroleum and nitrogen'" by the Director of the U.S.
Geological Survey, May 23, 1916,

Circular 393, dated March 20, 1915, reprinted in 44 L.D. 32,
pointed out there was at that time no authority for disposing of

the mineral deposits reserved in agricultural patents under the

1914 Act. Paragraph eight of that Circular states:

"The act provides that the deposits reserved in agricul-
tural patents issued thereunder shall be subject to dis-
posal by the United States only as shall be hereafter
expressly directed by law. Although provisions are made
in the act for the protection of the surface owner
against damage to his crops and improvements on the
land by reason of prospecting for, mining, and removing
such reserved mineral deposits, these provisions can
have no operation or effect until further legislation
by Congress shall authorize disposition of the reserved
mineral deposits and define the qualifications of those
who may acquire such deposits., In the meantime there
is no right to prospect, and no right to acquire such
deposits can be in any way initiated.”

The Mineral Leasing Act of February 25, 1920, was the "further

legislation by Congress' needed to dispose of mineral deposits

reserved in patents issued under the 1914 Act. Section 34 of that
Act states that its provisions '"apply to all deposits of ...o0il
shale... in the lands of the United States, which lands may have
been or may be disposed of under laws reserving to the United

States such deposits...."
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-Title to the oil shale thus remains with the United States -
and oil Qhale is properly subje@t to lease under the Mineral Leasing
Act of 1920 as proposed in the Prototype Leasing Program. The
questioﬁ of whether title to oil shaie includes title to inorgamic
fractiéns of the deposit as well as the organic fraction valuable
as a-source of petroleum has been answered affirmatively in Brennan

vs Udall, 251 P. Supp. 12 (D. Colo. 1966).
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K. Miscellanequs»'

1, Sufficiency of Public Notice
There was not sufficient public notice prior to the public

hearings (140, 158, 161, 182, 195, 228, 290) and the timing of

the hearings was inconvenient (§§).
Response

Notice of‘the public hearings and the re1ease and.aVailability
of the Draft Environmmental Statement was published in the Federal
Register on September 7, 1972, Announcement was nade by news
release on the same date that public hearings would held in Denver
jand Grand Junctlon, Colorado, Sa1t Lake City and Vernal, Utah, and
Ludheyenne and Rock Springs, Wyomlng, during thé week of October 9, 1972.

| In addition, on September 14, 1972, the 011 Shale Task Force
(Denver) sent notification to 57 separate news media (press, radio,
television) in the three-State area announcing the forthcoming oil
shale hearings.,

The notice of September 7; 1972, announced that written comﬁents
would be received on the Draft Statement for a period of 45 days
(until Ocrober 23, 1972) after publicationAof the notice. This |
deadline wasllater extended by the Secretary of tne Interior to
November 7, 1972, responding to cemments received both in writing
and at the public hearing requesting an extension in time.

The hearings were held on rhree separate days in six different
locatione in the oil shale region itselftin order tn.minimize incon-
venience and permit maximum participation by interested'persons and
organizations. The Denver, Colorado hearing, originally scheduled for

October 10, 1972 only, was extended to October 11, to enable the
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taking of additional testimony. Also, the record was held open for
an additional 30 days to allow submission of written comments by
those unable to speak at ﬁhe hearings personally or those who did
appear and wished to suépiemeﬁt their or#l téstimony.
2. Further Federal 0il Shale Leasing

The Final Statement should define as specifically as pdssible
the decision-making process through which the Department of the:
Interior will evaluate the results of the prototype program to
determiné whether further Federal oil shéie leasing is warranted.
It is unclear from the Draft.Statement when a critical evaluation of
Fhebeﬁvironmentai impact of commercial oil shale development would
ﬁé ke piace inséfar as recommenddtions for further leasing is concerned.
);t’was alsofinférred:that a-ﬁsratorium.on further leasing would be
held until a thdrough evaluation of the prototype program was

completed (7).

Response.

- It is not possible at this time to specify precisely the
schedule of decision-making steps which would be involved iﬁ a
future proposal to lease additional federal lands for oii shale
development. To begin with, no decision has been made to imflemént
a prototype éf&érami The nature and details of future deéision-
makiﬁg cannot be projgcted until some knowledge and experience has
r beep gained under a prétotype program, if implemented. It should
-ﬂé also be hofgd that, if the progrém is-impleﬁented.and successful
lease sales afe held, inveétment deci#ibﬁs By private concerns will
deci&e the rate of.developmenf'on the six prototypes leases. A

moratorium on further leasing, pending evaluation of all aspects,
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including environmental impacts, of the prototype program, will
be established in accordance with the pblicy stated in the Intro- .
ductory Note contained in each of the six volumes in this Statement:
If expansion of the Federal 0il Shale Leasing Program
is considered at some future time, the Secretary of
the Interior will carefully examine the environmental
impact which has resulted from the Prototype Program
and the probable impact of an expanded program. Before -
any future leases on public lands are issued, an En-
vironmental Statement, as required by the National
Environmental Policy Act, will be prepared.
3. Economic or Cost-Benefit Analyses
Requests were made for economic or cost-benefit analyses'(g, 38,
39, 50.
‘Response.

¥

4\ The primary purpose of an envi;dnmental-statement is to deséribé
and assess the environmental effects of a proposed action and its
alternatives. It ié not intended to be an overall decision-makigg
document. Accordingly, it is only one tool in the total decision-
making process, to be considered along with economic and qther
factors in arriving at a final decision. An envirommental stétemeﬁtv
should, of course, identify the purposes of the proposal and thé
benefits, economic of otherwise, expected as a result of implemgntaf
tion, iﬁ §r&er to profide a basis fof final e&aluation of such
purpoées and benefits in light of the environmental effects and
comparison of the advantages and disadvantages of the proposal

with those of alternative chrses of action. To engage in formal
economic cost-benefit analyses.ih the environméﬁ:al statement

itself, would tend to obscure environmental analysis by trans-

forming the statement into an overall decision-making document
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centered around economic considerationé and having a progrram
justificétion focus,

The question is particularly relevant to the analysis of alter-
natives, which should be sufficiently detailed to permit éomparative
evaluation of the‘enviroﬁmental benefits, costs, and risks of the
proposed. action and each reasonable alterﬁative. "Volume II; and

Chapter IX of Volume III were prepared with this objective in mind.

4. Request for Another Envirommental Impact Statement
Additional envirommental statements should be prepared prior to

approval of mining plans or special use permits (7, 33, 39).

-Response

Draft environmental statements for the proposed prototype
oil shale leasing program have already been prepared prior to this
Final Statement. A program and preliminary draft environmental

analysis was issued in June of 1971, for the informational core

~drilling, and a revised Draft Environmental Statement in September

of 1972. The Department of the Interior has made every effort to
¢onsu1t and coordinate with the interested public, as shown by the‘
materiéi in this volume. The vieﬁs and suggestions of others,
obtained‘through the public hearings and review processes, have
been utilized in revising the environmental impact study for
issuance of a Fiﬁal Environmental Statement. Another environmental
statement is to be prepared if it is ever proposed that a leasing

program should be entered into beyond the six proposed prototype
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tracts covered in this proposal. The Final Statement is inten&ed

to be of sufficient scope and detail to cover the possible range of
environmental effects of‘all activities related to prototype oil
shale development; including approval of ﬁining plans.and issuance
of special land use permits. Thus, at this time, it is not expected
that additional-environmental statements for such plans or-permits

will be prepared.

5. Previous Comments
The Department was criticized for not taking previous comments

into consideration (39).

.gebponSe

!

4

% The comments referred to above were submitted on the Jjune 1971

preliminary Draft Statement and were published with the September
1972 Draft Statement (See Volume I, Chapter VIII). The matters
raised by these comments were considered in the preparation of the
September 1972 Draft and reconsidered and incorporated into this

1/

Final Statement, as indicated below, ~

Environmental Impacts

Land and revegetation: Volume I, Chapter I, Section D, and
Volume I, Chapter III, Sectiom A.

Water Supply and Quality: Volume I, Chapter III, Section B.

Recreation: Volume I, Chapter III, Section F.

Full-scale industry: Volume I, Chapter III.

Wildlife: Volume I, Chapter III, Section D.

1/ All references are to September 1972 Draft Environmental State-
ment except as otherwise noted by FES (Final Environmental State-
ment). : .
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Alternatives
Alternative prototype programs: Volume II, Chapter V, Section A.
Cancel/delay program: Volume II, Chapter V, Section A.
Increase oil inputs: Volume II, Chapter V, Section B.2.
Alternative energy sources: Volume II, Chapter V.
Fewer tracts: .Final Environmental Statement, Volume III,
Chapter IX, Section H.
Specific environmental provisions: Volume III, Chapter V.
Bonding: Volume IFI, Chapter I, Section C.4;
Volume III, Chapter V.
6. Indian Claims
The fact there are no sizable Indian communities in the oil shale
region does not imply that there will be no impact, since litigation

may establish legitimate Indian claims to Piceance Basin lands (30).

EE%sponse

4 There are no known Indian claims to surface or mineral title in
the Piceance Creek Basin. A thorough search of lands’and_minerals
title records and mining claim records has been completed. Numerous
mining claims are on record and are being iﬁvestigated to determine
their validity. A significant portion of the lands in Piceance Creek
Basin have been cleared of title encumbrances. None of the proposed

prototype tracts are encumbered with Indian claims.
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v, LIST OF REFERENCES (PUBLIC PARTICIPATION)

A, List of Groups and Individuals
Submitting Written. Comments

l. Federal Agencies

Reference No.

-

6a.

Ta.

11.

Bureau of Indian Affairs, U.S. Department of the Interior
John 0. Crow, Deputy Commissioner, Washington, D.C. 20242

Bureau of Land Management, Burt Silceck, Director, Washington,
D.C. 2040

Bureau of Mines, U.S. Department of the Interior, O. M. Bishop,
Office of the Chief, Intermountain Field Operation Center,
Bldg. 20, Denver Federal Center, Denver, Colorado 80225

Bureau of Mines, U.S. Department of the Interior, Paul Zinner,
“Acting Director, Washington, D.C. 20240

Bureau of Outdoor Recreation, U.S. Department of the Interior,
Jerome F. Anderson for James G. Watt, Director,
Washington, D.C. 20240

Bureau of Reclamation, U.S5. Department of the Interior, Ellis L.
Armstrong, Comm1331oner of Reclamation, Washington, D.C.
20240 -

Bureau of Sport Fisheries and Wildlife, U.S. Department of the
Interior, F. V. Schmidt, Deputy Director, Washington, D.C.
202k0

Environmental Protection Agency, Sheldon Meyers, Director,
Office of Federal Activities, Washington, D.C. 20460

Federal Power -Commission, John N. Nassikas, Chairman,
- Washington, D.C. 20426 :

Geological Survey, U.S. Department of the Interior,

J. R. Balsey, Acting Director, Washington, D.C. 20242

National Park Service, U.S. Department of the Interior,
Theodore R. Swem, Assistant Director, Cooperative
Activities, Washington, D.C. 20240

Office of Coal Research, U.S. Department of the Interior,
George Fumich, Jr., Acting Director of Coal Research
. Washington, D.C. 20240

Office of Emergency Preparedness. G. A. Llncoln Director,
Washington, D.C. 2050k

Iv-1



Reference No. . :
12, Soil Conservation S:rvice, U.S. Department of Agriculture,
M. D. Burdick, State Conservationist, P. O. Box 17107,
Denver, Colorado 80217

13. U.S. Atomic Energy Commission, Robert J. Catlin, Director,
Division of Environmental Affairs, Washington, D.C. 20545

1k, U-.S. Department‘ of Commerce, Sidney R. Galler, Deputy Assistant
_ Secretary for .Environmental Affairs, Washington, D.C. 20230

15. U.S. Department of Health, Education, and Welfare, Rulon R.
Garfield, Regional Director, Region VIII, 19th and Stout
Streets, Denver, Colorado 80202

16. U.S. Department of Housing and. Urban Development, Michael T.
Kastanek, Assistant Regional Admlnistrator, Community
Planning and Development, Federal Building, 19th and
Stout Streets, Denver, Colorado 8@R®@

17. U.S. Departmenf of the Navy, Néval_ Petroleum and 0il Shale
' Reserves, J. P. Trunz, Jr., Commander, CEC, USN,
Director, Washington, D.C. 20360

2. U.S. Congress

18. Vanick, Charles A., U.S. Represeritative from the 22nd District
of Ohio, 2453 Rayburn Building, Washington, D.C. 20515

3. State Agencies

19. Colorado Department. of Health, Roy L. Cleere, M.D., M.P.H.,
Executive Director, 4210 E. 11th Avenue, Denver, Colorado
80220

20. Colorado River Water Conservation.District , by Kenneth Balcomb,
Delaney and Balcomb, Attorneys, 829 Grand Avenue, Drawer
790, Glenwood Springs, Colorado 81601 -

21. Department of Economic Planning and Development, John T.
Goodier, Chief of Mineral Development, T20 West 18th
Street, Cheyenne, Wyoming 82001

22. State of California, Colorado River Board of California,
Myron B. Holburt, Chief Engineer, 302 California State
- Building, 217 West First Street, Los Angeles, California
90012 :
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Reference No.
23.  State of Colorado, Division of Wildlife, Harry B. Woodward
Director, 6060 Broadway, Denver, Colorado 80216

24. University of Denver, Denver Research Institute, John J,
Schanz, Jr., University Park, Denver, Colorado 80210

25. Wyoming Game and Fish Comnmission, James B. White, Commissioner;
Cheyenne, Wyoming 82001
4., Envirommental-Conservation Groups

© 26.  Colorado Bowhunters Association, Inc., Gerald L., Egbert, Board
of Directors, 2085 Nome Street, Aurora, Colorado 80010

27. Colorado Envirommental Health Association, Raymond Mohr,
Envirommental Planning Commission, Denver, Colorado 80202

28. Colorado Environmental Legal Services, Inc., Gary E. Parrish,
Box 207, Englewood, Colorado 80110

‘13§9. Colorado Open Space Council ‘Inc., V. Crane Wright, President,
Y 1742 Pearl Street, Denver, Colorado 80203

30. Colorado Open Space Council, Inc., Carolyn R. Johnson,
Chairman COSC Mining Workshop, Co-Chairman COSC 0il-Shale
Committee, 1742 Pearl Street, Denver, Colorado 80203

31.  cColorado Open Space Council, Inc., Sue Bollman, Vice-Chairman
Mining Workshop, 5850 E Jewell Street, Denver, Colorado 80222

32. Colorado Open Space Council, Inc., Charles Wanner, Wilderness
Workshop, 1742 Pearl Street, Denver, Colorado 80203

33. 'The Conservation Foundation, Arthur A. Davis, Vice-President
for Operations, 1717 Massachusetts Avenue, N. W.,
Washington, D.C. 20036

34. béﬁes Arboretuh, M,C, Markham, Naturalist, Newark, Ohio

35. Denver Audubon Society, Allen W, Stokes, Jr., O0il Shale
Workshop, 1742 Pearl Street, Denver, Colorado 80203

r 36. Envirommental Policy Center, Bruce C. Driver, 324 C. Street,
S. E., Washington, D.C. 20003
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Reference No.

37.

38.

39.

40.

41.

43,

44,

45.

" 46,

47.

49.

50.

Nétchitoches Audubon Society, PéfriCia J. Léwis, Secretary,
1042 Oma Street, Natchitoches, Louisiana 71457

Nétional Audubon Society, Elvis J. Stéhr, President, 950
Third Avenue, New York, New York 10022

National Wildlife Federation (co-filed.with the Natiomal
Resources Defense Council, Reference No. 39).

Natural Resources Defense Council, Inc., Thomas B. Stoel, Jr.,
and Edward L. Strohbehn, Jr., 1710 N Street, N.W.,
Washington, D.C. 20036 (co-filed w1th the Wildlife Federation
and the Sierra Club)

Orleans Audubon Society, Dr. Carolyh-R. Morrillo, President,
New Orleans, Louisiana '

Plan Aurora, Charles Parks, 15350 East Tenth Avenue,
Aurora, Colorado 80010

Rocky Mountain Center on the Enviromment, Roger P. Hansen,
Executive Director, 4260 West Evans Avenue, Denver,
Colorado 80222

Rocky Mountain Sportsmens Federation, Elmer White, Vice
President, P.0. Box 52, Westminster, Colorado 80030

Sierra Club, Enos Mills Group, Jorge E. Castlllo, Attorney,
Suite 2422 Prudential Plaza, 1050 Seventeenth Street,
Denver, Colorado 80202

Sierra Club, Uinta Chaptef, Sara Michl, Land-Use Chairman,
2169 Sherman Avenue, Salt Lake City, Utah 84108

Sierra Club (co-filed with the National Resources Defense
Council, Reference No. 39).

Southwestern New Mexico Audubon Society, Norman O. Jette,
President, P.0. Box 12, Pinos Altos, New Mexico 88053

Trout Unlimited, Robert M. Weaver, Executive Director of

Colorado Council, 4260 E. Evans Avenue, Denver,
Colorado 80222

Tucson Audubon Society, Lillian Pengry, Chairmah, Conservatior
legislation Committee, Tucson, Arizona

University of Colorado Wilderness Group, Jeffrey Poland,
President, UMC 183-C, University of Colorado, Boulder,
Colorado 80302

University of Wisconsin-Milwaukee, Department of Geography,
Glen D. Weaver, Milwaukee, Wisconsin 53201
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Reference No.

51. . Utah Audubon Society, Arabelle McDonald, 611 South lst East,
Brigham City, Utah 84302

52. The Wilderness Society, Clifton R. Merritt, Director of
Field Services, 4260 E. Evans Avenue, Denver, Colorado
80222

5. Private Industry

53. Amarillo 0il Company, E. S. Morris, President, Suite 800,
Plaza One, P.0. Box 151, Amarillo, Texas 79105

54.  American Petrofina, Inc., John R. Moran, Jr., Moran, Reidy,
& Voorhees, Attorneys, 818 Patterson Building, Denver,
Colorado 80202

55. APCO 0il Corporation, H. F. Boles, Vice President, Exploration
' and Minerals, 17th Floor Houston National Gas Building,
Houston, Texas 77002

) 56. Bell Petroleum Compaﬁy, Holland and Hart, Attorneys, 500
A Equitable Building, 730 Seventeenth Street, Denver,
4 Colorado 80202

57. Cameron Engineers, Russell J. Cameron, President, 1315
Clarkson Street, Denver, Colorado 80210

58. Colony Development Operation, John S. Hutchins, Manager,
1500 Security Life Building, Denver, Colorado 80202

59. - Development Engineering, Inc., John B. Jones, Jr., President,
1827 Grant Street, Denver, Colorado 80203

60. Diamond Shamrock 0il and Gas Company, Avery Rush, Jr.,
President, P.0O. Box 631, Amarillo, Texas 79105

61. Geokinetics, Inc., Mitchell A. Lekas, President, Suite 300,
1875 Willow Pass Road, Concord, California 94520

62. -‘Humble 0il & Refining Cowmpany, C. S. Fleischmann, Manager,
P.0. Box 2180, Houston, Texas 77001

63. Koch Exploratioh Company, R. T. Bick, President, Box 2256,
Wichita, Kansas 67201
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Reference No.

64.

65.

66.

67.

68.
69.

7_0-

72.

73.

74.

75.

~ 76.

Marathon 0il Company, G. R. Schoonmaker, Vice Pres1dent
Exploration, Finlay, Ohio 45840

Mesa Petroleum Company, J. O. Upchurch, Vice President,
P.0., Box 2009, Amarillo, Texas 79105

Offshore Operators Committee, Austin W. Lewis, Attorney,
Liskow & Lewis, 225 Baronne Street New Orleans,
Louisiana 70112

The 0il Shale Corporation, John A, Whitcombe, Senior Vice
President, 1600 Broadway, Denver, Colorado 80202

Phelps Dodge Company, Warren E, Fenzi, Executive Vice President,
300 Park Avenue, New York, New York 10022

Rocky Mountain 0il and Gas Association, Warren J. Hancock,
President, Box 1555 Billings Montana 59103

She11 Development Company, “Thomas Baron, President, P.O. Box
2463, Houston, Texas 77001

Signal 0il and'Gas‘Compéhy, W.H. Thompson, Jr., 2800 North
Loop West, Houston, Texas 77018

Sohio Petroleum Company, H. Pforzheimer, Vice President, Midland
Building, Cleveland, Ohio 44115

‘Sun 0il Company, Fred M. Mayes, Vice President Development

Projects, P.0., Box 2880, Dallas,Texas 75221

The Superior 0il Company, B. E. Weichman, P.0. Box 1521
Houston, Texas 77001

Utah Resources International, Inc,, John H, Morgan, Jr.,
President, 709 Walker. Bank Bu11ding, Salt Lake City,
Utah 84111

Hafr1ngton, D..D., 701 First National Bank Building,

Amarillo, Texas 79101, (For unidentified Company
n U.S. 0il Shale Company Group).
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6. Private Citizens
Reference No. .
77. A Concerned Citizen, Fort Collins, COLUrado 80521

78. Aulton, Michael A., 1706 Larch Street, Fort Collins,
Colorado 80521

79. Bailey, James A., Assistant Professor of Wildlife Biology,
Colorado State University, Fort Collins, Colorado 80521

80. Barnhalt, Barbara, #265 Ellis Hall, Fort Collins, Coiorado
80521

8l. Battle, Margaret, 162 N, Pleasant Street, Newark, Ohio 44857

82, Beli, Tom, Editor, High Country News, Lander, Wyoming 82520

83. Bench, Dan W., 310 19th St;eét, Boulder, Coloradio 80302

84. Benedetti, Phyllis, Lake Hopatcong, New Jersey 07849 17

;85. Bires, Dennis E., 119 Wishart Drive, Beavér, Pennsylvania 15009
‘fégf- Boehme, Laurence M., Fort Collins, Colorado 80521.
87. Bond, G. V., 12 Woodside Road, Fayettesville, New York 13066
88. Browne, Margaret, 955>Broadway,-Bou1der, Colorada 80302

89. Burchett, Stuart, Department of Chemistry, Southwestern State
College, Weatherford, Oklahoma 73096

90. Burris, Tom, Box 99, RFD #4, Jefferson, Ohio 44047

91. Campbell, Scott, 2130 W. Prospect Street, Fort Collins,
Colorado 80521

92. Casbar, Peter, 224 13th Street, Palisades Park, New Jersey
~ 07650 1/ |

93. Caulfield, Doug, 2207 W. Oak Court, Apartment 1912,
Fort Collins, Colorado 80521

94.  Cavney, Kevin, Boulder, Colorado 80302

! 95.  Chambers, Cliff, 709 Wagner Drive, Fort Collins, Colorado
4 80521

96. Clifford, Glen, 4820 T-Bird Circle #209, Boulder, Colorado
80303

1/ Identical letter as that received from Barbara Barnhalt. Her letter
only reproduced in this volume.
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Reference No.

97. Colgrove, Diane E., 1204 Stearns, 600 30th Street Boulder,
Colorado 80302

-98. Colton, J. Blane, 593 S. Ogden, Denver, Colorado. 80209
99, Connard, Lillian, Des Moines, Iowa 50309
100. Crowe, Robert M., 1212 Pine, Boulder, Colorado 80302
101.-: Custin, Henry W., B-207 Green Hall, Fort Colline; Colorado 80521
102. Dann, John A, and Susan, 760 Ciermont, Denver, Colorado 80220
103. Dawdy, Doris, 1312 Morgan Street, Eort Collins, Colorado 80521
104. Diemer, Corinme, Box.95; Leadville,'Colorado 80461
105. Dillon, Mark, 214B Green Hall,_Fert Colliﬁs,>Colorado 80521 1/
196. Edwards, Bev, 8810 Birdwood, Housten, Texas 77036
ﬁfbf. Edwerds, Nancy, 2034 W. Plum C-4, Fort Collims, Colorado 80521
li&%. Enyeart,.Walt, ﬁox 621,-éeorgetown, Coloredo 80444

109. Erwin, Mark D., 611 Durward Hall, Colorado State University,
Fort Collins, Colorado 80521 1/ '

110. Fendrich, Karen, Fort Collins, Colorado 80521 1/
111. Finlay, Terri, Oak Ridge, New Jersey. 07438 1/
112. Finley, Joan, #130 Ellis Hall Fort Collins, Colorado 80521 1/

113. Forselius, Randilyn, 2315 E 7th Avenue, Denver, Colorado
80206

114. Foster, John C, Jr., 13995 W. 21st Street, Golden, Colorado
80401 '

115. Garule, Ronald, Fort Collins, Colorado 80521 L/
116. George, H. Glenn, 1535 Hanover, Aurora, Colorado 80010

r117. Gless, George E., 2940 Thirteenth Street, Boulder, Colorado

i 80302

118. Goddard, Sally J., 1045 Arapahoe, Boulder, Colorado 80302

119. Gow, Keith J., Ellis Hall, Fort Collins, Colorado 80521 1/

1/ TIdentical letter as that received from Barbara Barnhalt. Her letter
only reproduced in this volume.
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Reference No.

120,

121.

122,
123.
124.

125.
126.

127.

.128.

B

)
129.

130.
131.

132.

133,

134.
135.
136.

137.
[
,  138.
- ,

139.

‘Graham, Pamela Sue ~Allison Hall #261, Fort COlllnS, Colorado
80521 ' .

Gray, Evelyn M., 830 20th Street, #B 1, Boulder, Colorado
80302 ;

Green, Timothy K., .8307 Ames Way, Arvada, Colorado 80003
Gustafson, Robin H,, Box 234, Breckenridge, Colorado 80424
Haley, Jay S., Boulder, Colorado 80302

Hamilton, Bruce, 310 Peterson Street, Fort Collins, Colorado
80521

Harber, Kay, Environmental Corps (ECO), Box 711 Student Center,
Colorado State University, Fort Collins, Colorado 80521

Henef, Karen, Box 4031, Aspen, Colorado 81611

‘Himes, Duncan and Carol, 4776 Heatherwood Court, Boulder,

Colorado 80302

Hotchkiss; #143 Baker Hall Uhlver51ty of Colorado, Boulder,
Golorado 80302 :

Houpt, Doris, 16 West Ridge Road, Media, Pennsylvania 19063
Huett, Gary, 230 N. 1lth Avenue, Brighton, Colorado 80601

Isaacson, Cherrelyn and Amy Metsker, Fort Collins, Colorado '
80521 1/

Janelle, Bob, B-214 Green Hall, Fort Collins, Colorado 80521 1/

Japhet, Michael L., 1044 Pleasant Street, Boulder, Colorado
80302

Journay, Frank, 271 So. Blvd., Saddle Brook, New Jersey 07662 L/
Jurgens, Esther B,, 1203 Third Avenue, Longmont, Colorado

80501
Kerharich, Rud, 848 17th Street, Boulder, Colorado 80302

Kinghorn, Steven and Nancy, 1634 Walnut Street, Boulder,
Colorado 80302

Kiver, Eugene, Rt. 3, Box 76, Cheney, Washington 99004

l/ Identical letter as that receivéd.from Barbara Barnhalt. Her letter
only reproduced in this volume.
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140.

141.

142.

143.

144.
145.

146.

147.

-y 148.
A\

.

149.

150.
151.
152.

153.

154.

155.

156.

157.
158.

159.

Reference No.
“'Knudson, Ruthann, Editor, Newsletter of Lithic Technology,

Washington State University, Pullman, Washington 99163

"Louda, Mitra, C210 Green Hall, Colorado State University,

Fort Collins, Colorado 80521 1/

Lowenstéin, Daniel, 302 Arnet Hall, University of Colorado,
Boulder, Colorado 80302 ,

Lowery, Dan, 152 Armett Hall, Boulder, Colorado 80302

Lubchenco, Richard and Harriet, 901 W. Mountain Avenue,
Fort Collins, Colorado 80521

McCargo, David Jr., 3300 So. Washlngton Street, Englewood,
Colorado 180110

McCormick, John L., 342 C. Street, S.E., Washington, D.C.
20003 ' v :

MCCoy, F. C., 12734 Cullen Street, Whittier, California 90602
McElvaln, Diane. 1254 Penmna, Denver, Colorado 80203
McMillan, Ruth S., 103 Mechanic Vall, North East, Maryland 21901

Mercer, Mark Alan, 228 Newson Hall, Fort Collins, Colorado
80521

Merrill, Daniel R. and Dorothy B., RDl, Hawley, Pennsylvania
18428

Meyer, Robert, 116 1 Nimitz Drive, West Lafayette, Indiana
47906

Model, Robert, Majo Ranch, Valley, Wyoming 82414

Mork Stuart E., Edwards Hall, Room 211, Fort Collins,
“Colorado 80521

Nettles, M. L., 2985 18th Street, Boulder, Colorado 80302

Nielsen, Wayne, Nielsen and Associates, P.0. Box 3241, Boulder,
Colorado 80303 '

Okenreider, Mel, Lake Hopatcong, New Jersey 07849 1/
Osborn, Mark, 1729 Athens, Boulder, Colorado 80302

Padelford, L. J., 2504 Hancock Street, Bellevue, Nebraska 68005

-1/ Identical letter as that recelvedifom Barbara Barnhalt. Her letter
only reproduced in this volume.
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Reference No.

160. Patchett, Docia I, and Ernestine I. Smith, 1524 Fair Oaks Ct.
Santa Rosa, California 94504

161. Penner, Marcia, Hallett Hall, Box 303, Boulder, Colorado 80302

162. Petit, Barbara, 3635 Goodell Lane, Fort Collins, Colorado
80521 .

163. Phelan, James L., Staff Attorney, University of Demver, College
of Law, 209 16th Street, Denver, Colorado 80204

164. Phillips, Anne, Room 133 Ellis Hall, Fort Colllns, Colorado
80521 1/

165. Plymire, James, Linville, North Carolina 28646

166. Powell, Rose Anne, 318 West Laurel Street, Fort Collins,
Colorado 80521

167. Powell, Michael and Carol, 715 Parker 2-C, Fort Collins,
Colorado 80521 : _

‘“s\ 168. Reiswig, Barry, 710% Colorado Avenue, Fort Collins, Colorado

169. Rlnker, Marcia Kay, Corbett Hall H31l, Fort Collins, Colorado
: 80521 1/

170. Riske, Susan, Rt. 1, Box’44OC‘ Laramie, Wyoming 82070

171. Roark, Robert J., 931 Alpine Avenue, Boulder, Colorado 80302
172. Rodda, Gordon, 230 Andrews Hall, Boulder, Colorado 50302

173. Rﬁehle, Waltef.J., 14000 E. Progress Way, Denver, Colorado 80232

174. Satterthwaite, Pennington, 439 East 51st Street, New York,
New York 10022

175. Shade, Janie, 225 Ingersoll Hall, Fort Collins, Colorado 80521

176. Shea, Daniel H. and Mary, 31 Pond Street, Apt. #13, Waltham,
Massachusetts 02154

177. Sheldon, Dean E. Jr., 402 Northampton, Huron, Ohio 44839

178. Simkowski, Nancy, Inst., of Behavioral Sciences, Unlver31ty
of Colorado, Boulder, Colo 80302

1/ Identical letter as that received from Barbara Barnhalt. Her letter
only reproduced in this volume.
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Reference No.

179.

180.

181.

182. .

183.
184.
185.
186.
187.

188.
- \i89.

h

190.

191.

192.

193.
194.

195.

196.
197.
{ 198.

T4 199,

Swith, Ruth T., 1231 Hoover Street, Menlo Park, Californla 94025
Spratt, ‘Michael J., Fort Collins, Colorado 80521 1/

Stegner, Patricia, 613 S. Sherwood, Fort Collins, Colorado
80521

Stinson, Tom, Box 115 Libby Hall, University of Colorado,
Boulder, Colorado 80302

Strasser, A, W., Rocky‘Run'Road, Hawley,-fennsylvanin 18428
Strong, Charles D., 1569 Eudora Stréet, Denver, Colorado 80220
Summers, W., 3415 Newton Street, Denver, Colorado 80221

Swanson, John R., P. O. Box 922,:Bérkeley, California 94701
Szkolé, Randy, 212B Green Hall, Fort Collins, Colorado 80521 1/

Tischler, Sanford, 1504 South Whitcomb, Fort Collins, Colorado
80521

Todd, Jeffrey W., 1201 W. Plum, Apartment C, Fort Collins,
Colorado 80521

Travis, Maury M.,vConsulting Petroleum Technologist, 901
Sherman Street, Denver, Colorado 80203

Twomey, Jill M., 1135 Lincoln, Boulder, Colorado 80302

Tyers Debra, Room A210, Green Hall, Fort Collins, Colorado
80521 1/

Veeneman, Robert, P,0. Box 234, Breckenridge, Colorado
Walter, Laura, 946% Pratt Street, Longmont, Colorado 80501

Webb, William H., 1180 Edinboro Drive, Boulder, Colorado
'~ 80303 - -

Wenk, Robin'Alexander, 593.S.70gden, Denver, Colorado 80209
Wight, Susan, 1333 University Avenue , Boulder, Colorado
Wilson, Richard C., 211 Nimitz Drive, Des Plaines, Illinois 60018

Young, David L., 124 Briarwood Road #722, Fort Collins,
Colorado 80521

1/ Identical letter as that received . from Barbara Barnhalt. Her letter

only reproduced in this volume.
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Referenée No. . 7. Miscellaneous

200.

201.

202.

e

American Forestry Association, William E, Towell, Executive
Vice President, 1319 Eighteenth Street, N.W.,
Washington, D.C. 20036

Jifak, Edwin A., Mayor Town of Meeker, Colorado

League of Women Voters of Colorado
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B; List of Groups and Individuals Appearing Before

Public Hearings (Listed in Order of Appearance)

1, Denver, Colorado, Denver Federal Center, Auditorium
October 10-11, 1972

Reference No.

203. Thomas Ten Eyck, on behalf of Colorado Governor
John Love

204. Francis Brush, Democratic DOandidate for U.S.
Representative from Colorado

205. Pete Barrows, Colorado Division of Wildlife

206. John H. Tippit, Rio Blanco & Rio Verde Natural
Gas Companies

207._ Paul M, Dougan, Equity 0il Company

*@08. R. E. Foss, Sun Oil_Coméany

209. Richard D. Ridley, Garrett Research & Development

210. Kenneth Canfield, Atlantic Richfield Company

211. John S. Hutching, Colony Development Opération

212. John B. Tweedy, The 0il Shale Corporation

213. John Moran, Jr., for American Petrofina,
Incorporated

214. Jorge E, Castillo, Sierra Club

215. Theodore Ellis, Sierra Club

216. Maury Travis, Travis Internatioﬁal

217. John W, Rold, Colorado Geological Survey

218. Richard T. Ward, Colorado State University

»wg 219. Bruce Hamilton, Studént, CSU Environmental Corps
| 220. Jeffery Todd, CSU Environmental Corps
221. Allen W. Stokes, Denver Audubon Society
222, Richard Speed, Enviromnmental Action of Colorado
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oy, -

Reference No. ]
223. Cliff Chambers, Student, Colorado State Univgrsity'

224. Edwin J. Merrick, National Wildlife Federation
225. Ben Weichman, Superior 0il Company

226. Myrom L. Corrin, Colorado State University

227. Charles Warner 1/, Wilderness Workshop, COSC
228. uester McNulty, Colorado League of Women Voters

229. Eugene Weimer, Colorado Citizens for Clean Air and
Energy Workshop, COSC

230. Richard H. Daley, Citizen, Forf.Collings,‘Coldrado
231, James L. Phelan, Citizen, Denver
232. Estella Leopold 2/, Denver Audubon Society

233. Edward Connors, Water Workshop, Colorado Open
Space Council, Inc.

234, Gary Parfish; Plan Aﬁrora (Colorado)

235. Charles D. aoer£z; Ashland 0il, Inc.

236. Jean Foster 3/, for Carol Snow

237. Donald Davig; Citizen, Denver

238. Mike Lekas, Geokinetics, Inc.

239. Gordon Rodda, University of Colorado Wilderness Gfoup
240. Raymond Mohr, Colorado Environmental Health Association

241. Donald Davis, Colorado Grotto of the National
' Speleological Society

242. Libby Goodwin, Boulder Audubon Society

243. Betty Wiilard, Citizen

244. Joan Foster 4/, Housewife

245. Sue Bowman 5/, Citizen

246. Bob Weaver, Trout Unlimited, Colorado Council
1/ Charles Warner should be Charles Wamner

2/ Estella Leopold should be Robert Turmer

3/ Jean Foster should V. Crane Wright

%4/ JoanFoster should be Joanne P. Foster
5/ Sue Bowman should be Sue Bollman
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-

247,

248 .

249,
250.

251.

252,

253'

254,

'255.

256.

257.

258.
259.
260.
261.
262,

263.

Reference No.

Carolyn Johnson M1n1ng Workshop, Colorado ‘Open Space
Council, Inc,

V. Crane Wright, Colorado Oven Space Council
2, Rock Springs, Wyoming, Outlaw Inn Motel,
- October 10, 1972
Teno Roncalio, U.S. Representative from Wyoming
KrﬁceJMarker,'WYOming Department of Game and Fish

Marlon E. Loomis, Wyomlng Department of Economic
Planning & Development

Mr. Patton for Wyoming Uu.s. Senator Clifford Hansen
Steve Majhanovich, Wyoming State Representative
3. Cheyenne Wyeming, Little Amerlca Motel,
" October 12, 1972
Stanley K. Hathaway, Governor of Wyoming

William J. Thqmpson,'representing Senatof Clifford P.
Hansen of Wyoming

U. Dean Allred, on behalf of G. R. Schoonmaker
Marathon 0il Company

John W. Hand, Mintech Corporation

4. Vernal, Utah, Vernal Junior High School,
October 12, 1972

Gordon Harmston, Department’of Netural Resonrces
Howard Ritzma, Utah Geologicai SurVey

Bert L. Angus, WVintah County‘Commission

Buell Bent, City Planning of Vernal

Glenn Cooper,vVernal Area .Chamber of Commerce

Charles_R.'Hendefson, Citizen, Uintah Basin, Utah
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Reference No.

5. Salt Lake City, Utah, State Office Building,
October 13, 1972

264. Wallace F, Bennett, U.S. Senator from the State of Utah

265.
266.
267.
268.
269.

- 270.

271,

272.

. 273,

274,

275.

276.
277.
278.
279.

280.

281.

282,

(Letter read into the hearings record by James H. Day,
Director, Office of Hearings and Appeals)

Paul Dougan, Equity 0il Company

Frank J. Allen, Western 0il Shale Corporation
Edwin J. Merrick, National Wildlife Federation
Midge Collins, Citizen, Provo, Utah
Leslie A. Jones, Citizen, Heber City, Utah
Harold Lamb, Utah Audubon Societ&

Louis H. Yardumian, Oil Shale Corporation

Max D, Eliason, Skyline 0il Co,

“John Morgan, Jr,, Utah Resources Intérnational Company

Cleon’Féight, Division of 0il and Gas Conservation Board

Howard R. Ritzma, Utah Geological Survey
6. Grand Junction, Colorado, City Hall Auditorium
October 13, 1972
R. W. Buchwald, Jr., Sun 0il Company
Frank Cooley, 0il Shale Regional Planning Commission
John R. bean, Jf., American Petrofina Company of Texas
Rﬁsseli J. Cameron; Cameron Engineers

J. W. Rogers, Aspen Pitkin County League of Women Voters
and Grand Junction League of Women Voters

Bill Brennan, Board of County Commissioners in Rio Blanco
County :

Tam Scott, Colorado Rivers Councili -
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Rgferehcé No.

283.
284.

285.

286.
287.
288.

289.
290.

291.

A 293,

294.

295.

292,

Norman Allen, Coléfédo“SﬁortSmenfs Association

Diane Smith, Citizen

Joan Nice, Executive Committee of the Roaring Fork Group
of the Sierra Club

James Smith, Jr., Citizen
Roland Fischer, Colorgdo River Water Conservation District
Gerald P, Wood, Colorado Department of Health

Gerald P, Wood, presenting Mr, Kirkpatrick's statement from
the Colorado Air Pollution Control Commission

Ron Gitchell, Meeker Town Council and the Chamber of
Commerce

Nyla Kladder, Auduboh Society of Western Colorado
Ira J. Kowal, Citizep,»statement read by Nyla Kladder

Bob.Chancellor,‘Rio;Blanco Natural Gas Company, speaking
as an individual '

Pat Halligan, 0il Planning'boﬁmission

Jack Roadifer, Citizen, Western Colorado
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C. List of Hearings Exhibits and Of Other
" Supplemental Material Submitted

Reference No.

c-1 Air Quality Implementatlon Plan for State of Colorado.
Colorado Departméent of Health, Air Pollution Control
Division, 4210 East Eleventh Avenue, Denver, Colorado
80220 (1972).

C-2.  Bell Petroleum Compeny,Petitidn for Decision and Brief in
Support Thereof to Director, Bureau of Land Management,

C-3 Clean Air Act, Sierra Club v. Ruckelshaus Civ. Action No. 1031-72
(D.D.C. May 30, 1972). Submitted by Colorado
Open Space Council, Inc., V. Crane Wright, President,

C-4 Colorado Air Quality Control Regulations and Ambient Air Quality
' Standards. Colorado Air Pollution Control Commission,
Colorado Department of Health, 4210 E. llth Avenue, Denver,
Colorado 80220 (1972).

'-F’S .Considerations invFormulatihg-a Rational 0il Shale Policy.

& . Theodore J, Ellis, Assistant Professor of Economics,
<if\ Adams State College, Alamosa, Colorado (1972). (Denver
: Exhibit No. 5).

C-6 Energy Resources Map of Wyoming, Geological Survey of Wyoming,
Dan Miller State Geologist, in Cooperation with the Wyoming
Department of Economic Planning and Development, compiled
by Donald W. Lane, Forrest K. Root, and Gary B. Glass (1972).

'C-/  Environmental Impact Statement Notice of Public Hearing,
. Department of the Interior, Office of Hearings and Appeals,
Federal Register, Vol. 37, No. 174, pp. 18098-9, Thursday,
September 7, 1972, '(Denver Exhibit No. 1).

C8  Environmental Inventory of a Portion of the Piceance Creek
Basin in Rio Blanco County Colorado, prepared by the
JEnv1ronmental Resources Center,. Colorado State University,
Fort Collins, Colorado, for Cameron Engineers, Inc., Denver,
Colorado, 327 pp., December 1971.

‘C9  Proposed Prototype 0il Shale Leasing Program, Written Comments,
submitted by John S. Hutchins, Manager, Colony Development
Operation, Atlantic Richfield Company, Operator The Oil

r Shale Corporation, November 1, 1972,
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Reference No. o )
€-10 Rules and Regulations Governing the Development and Production
of Crude 0il and Gas from Bituminous Sandstone and Crude
Shale 0il (Kerogen) from 0il Shale and Surface Land
Reclamation Regulations Relating Thereto. Submitted by
Cleon Feight, Division of 0il and Gas Conservation.
(Salt Lake City Exhibit No. 5).

C-11 Rules and Regulations Pertaining to Radiation Control. State
of Colorado, Colorado State Board of ‘Health, -OR-RH (6 -70-25),
effective date July 1, 1970.

C-12  Statement by Howard R. Ritzma, Committee on Environmental
Problems of 0il Shale, State of Utah, to 0il Shale Task
Force, U.S. Department of the Interior, Vernal, Utah
October 12, 1972. (VErnal Exh1b1t No. 1).

C-13 Statement of Rio-Blanco Natural Gas Company and Rio Verde
Natural Gas Company, October 10, 1972.

C-14 Statement by Russell J. Cameron, President, Cameron Engineers,
; : Inc., Denver, Colorado for Presentation at Public Hearings
L% on ‘Draft Envirommental Statement Concerning the Department
w Y of the Interior's Proposed Prototype 0il Shale Leasing
Program, October 13, Grand Junction, Colorado. (Grand Junction,
Colorado Exhibit No. 1).

c-15 - ‘Skyline 0il Company, Annual Report, Fiscal Year ended May 31,
- 1972, 21 pp. (Salt Lake City Exhibit No. 1).

C-16 Statement of Skyline 0il Company on the Draft Envirommental
Statement for the Proposed Prototype 0il Shale Leasing
Program. Max D. Eliason, 21 pp., Salt Lake City, Utah,
October 13, 1972. (Salt Lake City Exhibit No. 2). :

C-17  synthetic Pipeline Gas Potential from Green River Oil Shales ,
of Uinta Basin, Utah. (Map) submitted by John Morgan, Jr.,
President of Utah Resources Internatlonal Company, 709 '
"Walker Bank" ‘Building, Salt Lake ‘City, Utah. (Salt Lake
“City Exhibit No. 4).

C-18 The Myth of So-Called, Mis-Named "0il Shale”. Maury M. Travis,
Travis Research International, 6 PP.> October 10, 1972,
(Denver Exhibit No. 3)

d119 The Potential Role of 0il Shale in the U.S. Energy Mix:
Questions of Development and Policy Formulation in an
Environmental Age. Theodore J. Ellis, Ph.D Dissertation,
Colorado State University, Fort Collins, Colorado 80521,

September 1972. (Denver Exhibit No. 4).

~
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Reference No.

c-20 Total Oil in the Oil Shale, Uinta Basin, Utah. (Map)-
submitted by John Morgan, Jr., President of Resources
International Company, 709 Walker Bank Building,

Salt Lake City, Utah. (Salt Lake City Exhibit No. 3).

C-21 Water Quality Standards and Stream Classification. Water
Pollution Control Commission, Colorado Department of
Health, September 1, 1971.

C-22 Written Comments of the 0il Shale Corporation on the Draft
Environmental Statement, Prototype 0Oil Shale Leasing
Program., Submitted by the 0il Shale Corporation, 1600
Broadway, Denver, Colorado, November 6, 1972, 88 pp.

C-23  An Interim Compilation of Sociometric Data on Garfield,

; Mesa and Rio Blanco Counties. Compiled by Norman Wengert,
Ph,D., 1972.

C-24 Impact on Air Quality from 0il Shale Development, prepared by

Engineering-Science, Inc., 7903 Westpark Drlve,
McLean, Virginia, January 5, 1973.

C-25 Comments of Glenn D. Weaver, submitted with the comments
from The Conservation Foundation (33).
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