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Abstract:

The Secretary of Energy is requried by law to examine, from time to time,
the need for development of the Naval 0il Shale Reserves. This
programmatic EIS is one of the components of that examination.

This programmatic statement examines five development policy options and
eight liquid fuel alternatives, one of which is 0il shale on NOSR 1. The
other seven are oil shale on other lands (Colony), conservation, enhanced
0il recovery (EOR), offshore oil production, coal liquefaction (SRC I1I),
biomass/alcohol and “"no action at this time." The document compares the
ehvironmental imapcts of two levels of production from NOSR 1 (50,000 BPD
and 200,000 BPD) to those of an equivalent production (or conservation)
from the other liquid fuel sources. The socioeconomic and financial
impacts of the five development policy options, which range from zero to
100 percent government participation, are also evaluated. Based upon an
evaluation made during the summer of 1981, the Secretary of Energy
determined that the development of NOSR 1 was not warranted at that time.
That "no action" decision is identified as the preferred alternative in
this EIS. The development question is being periodically re-examined,
however, and should the decision be made to develop NOSR 1, a site- (and
process-) specific EIS would precede any development activity by DOE and
would discuss environmental impacts, including cumulative impacts, in
detail.
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1. SUMMARY

The Secretary of Energy is required by law, from time to time, to
examine the need for the production of shale oil from the Naval 0il Shale
Reserves (NOSRs). This Programmatic Environmental Impact Statement (EIS) -
has been prepared to assist the Secretary in that process by presenting
information on the environmental and socioeconomic impacts of an o0il shale
development project on NOSR 1, and of a select number of alternatives. The
EIS considers the environmental impacts of devefopment of oil shale, in
general, and NOSR 1, in particular, in comparison to alternatives of
encouraging production from other 1iquid fuel resources, such as coal
liquefaction, biomass, offshore 0il, and enhanced oil recovery, and an
alternative of conserving petroleum in lieu of shale o0il production. This
EIS does not attempt to evaluate the environmental impact of either the
technological options or the specific sites which are available for
developing the 0il shale resources at NOSR 1. That evaluation will follow
in a later NEPA document if DOE proposes to develop NOSR 1.

It should be noted that, due to the duration of the administrative
process involved with preparing and publishing this EIS, some of the
information presented here may have been overtaken by events in the very
volatile and dynamic 0il shale industry which occurred only recently. For
example, what was only six months ago thought to be a viable, major oil
‘shale project--the TOSCO/Exxon Colony Project--has been shut down in
mid-conétruction. We mention this to indicate that the ongoing evaluation
of the development policy for a NOSR 1 oil shale project will reflect the
best information available at the time.

This EIS analyzes NOSR 1 as a candidate site for a cdntingency oil
shale development venture. It compare§ the environmental impacts from the
NOSR 1 range of potential production (50,000 to 200,000 BPD) with impacts
from additional development of other liquid fuel options which might .
possibly make up for the lack of an equivalent amount of shale oil by 1990.
These other options include:

- Conservation

- 0il Shale Development on Other Land
- Enhanced 0i1 Recovery (EOR)
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- Outer Continental Shelf Petroleum (OCS)

- Tar Sands

- Coal Liquefaction

- Biomass/Alcohol.

Second, this EIS presents an environmental and financial analysis
relating five generalized development policies for NOSR 1. The decision
when to develop NOSR 1, and by what means, will be made by the Secretary of
Energy, based on national defense requirements and other pertinent
information, including the findings of this EIS (as supplemented if

necessary) .

NOSR 1

Located in Garfield County on the south rim of the Piceance Basin in
northwestern Colorado (Figure 1-1), NOSR 1 comprises about 41,000 acres.
NOSR 3, the 14,000-acre service area which abuts the east and south
boundaries of NOSR 1, was set aside for potential access roads, sites for
service and staging areas, reservoir areas, etc., hence is included with
NOSR 1 in this EIS. It has no commercially significant oil shale
resources. NOSR 1 has some 18 billion barrels of shale oil in place (in
shale grades over 10 gallons per ton), of which some 2.3 billion barrels
are recoverable at grades of 30 gallons per ton or more from the Mahogany
Zone.

Overview

The objective of this EIS is to evaluate and compare the impacts of
eight liquid fuel alternatives. In addition, five development policy
options for NOSR 1 development are evaluated and compared.

In general, such comparisons are usefu],'but do not lead directly to
any conclusions. No particular financial option leads to any overriding
choice that could not be tempered thereafter by other factors. This is
equally true of the environmental comparisons among liquid fuel alter-
natives, with the obvious exception of conservation. However, many energy
sources, including conservation, may need to be developed concurrently in

the national energy program to move toward some measure ofvehergy
self-sufficiency.
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NAVAL OIL
SHALE RESERVE

Denver

- COLORADO

Figure 1-1. Location of Reserves

In this sense, they are not true alternatives, with the possible
exception of 0il shale development on other land. In addition, the
isolated impact of a NOSR 1 development should ultimately be considered in
a regiona1‘energy devélopment context, since the cumulative impact effects
will determine the 1imits of industrial growth in the Piceance Basin. Such
an analysis is planned for the site-specific EIS and will be included in
the mitigation plan in the NOSR predevelopment study activities, although

some qualitative discussion of the issue is included in Section 5.

Brief descriptions. of the eight liquid fuel alternatives and the five
development policy options are provided in Section 3. The summary below
compares the options and the alternatives, and incorporates certain issues
raised in response to three scoping meetings held in February 1980 in Grand
Junction and Denver, Colorado and pub]ic‘comment meetings for the draft of
this EIS held in November, 1980 in those.same cities.

Compakison of Alternatives

For the environmental comparisons among liquid fuel: alternatives, typ-
ical plants producing 50,000 and 200,000 BPD were selected for each altern-
ative. The larger pfoduction rate is the maximum practical rate the NOSR 1
can sustain for a 25 to 30-year plant lifetime, and represents the upper
production limit that will be considered.b The 50,000-BPD rate, however, is
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a typical production figure normally used for comparison purposes to repre-
sent all alternatives. Comparisons are made for emitted air pollutants,
water consumption, land use, solid waste, potential water quality degrada-
tion, potential health and safety hazards,'population growth, and community
expenditures and revenues. A specific conservation program-more efficient
vehicles designed to save the same amount in gasoline-is also included in
these comparisons wherever possible. Unfortunately, because adequate data
were not available, tar sands had to be deleted from the comparisons.

Conservation is c1ear1y most édvantageous for air pollution, reducing
emissions nationwide, primarily in urban areas.  Among liquid fuel |
alternatives, no single techno]ogy'is consistently the highest or lowest
emitter in all'categories of major air pollutants. For example, OCS is the
highest in hydrocarbon emissions but the lowest in SO emissions. Results
are discussed .in Section 3. A more significant measu?e‘wou1d be air
quality impact rather than just emissions. This impact depends on local
terrain and meteorology and on the air quality status of the region,

generally requiring diffusion models to estimate impacts.

Water requirements for a 50,000-BPD liquid fuel facility are small for
0CS, about 10,000 acre-ft/yr (AF/Y) for coal liquefaction, about 4,455 to
12,090 AF/Y for NOSR o0il shale, (depending on the production system
utilized), 19,000 AF/Y for EOR, and 3,600 AF/Y for biomass/alcohol. The
impact of this water requirement will depend on the regional water
availability, generally considered as a more significant probiem in oil
shale country than in, for example, central I11inois where the typical
biomass/alcohol facility is located. Solid waste production is greatest
for oil shale, running close to 20 million tons per year. - Among the
remaining alternatives, only coal liquefaction has any significant waste
(4-1/2 million tons per year). High Tand use for biomass/alcohol is due to
the large number of individual facilities.

A comparison of the potential for water quality degradation
attributable to spills, leachates, mine drainage, and agricultural runoff
shows OCS having the greatest potential, oil shale a moderate potential,
and all others with minor but not negligible potential. Similarly for

potential health and safety hazards, coal liquefaction is given the
greatest potential, oil shale a moderate, EOR and OCS a minor, and biomass/
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alcohol are shown as negligible. These qualitative groupings are quite
subjective, and what is called "minor" cou]d easily be reclassified.
However, the relative rankings are expected to remain unchanged.

In the socioeconomic area, population increases during operation
approximate 20,000 people for coal liquefaction, 12,500 for biomass/
alcohol, 7,500 for o0il shale, and fewer than 250 for EOR and 0OCS. Effects
of population increase depend entirely on the local community conditions,
and are considered significant for all alternatives except EOR and 0CS.
Construction population increase is considerably smaller, but creates a
transience problem, especially where overlap occurs with the operations
personnel--most likely in biomass/alcohol--or in any of the alternatives if
sized for more than 50,000 BPD. Financial outlays by local communities to
provide capital improvements (e.g.; schools, water and sewer facilities,
roads) and human services run about $30 million annually for coal lique-
faction and biomass/alcohol, with estimated. revenues about $1 million less
than this amount. Revenues include ad valorem and personal property, state
income, sales, and plant property taxes. HoWever, it is generally inaccu-
rate to assume that local communities receive §taté revenue allocation
equal to those generated by'the energy development or that state aid is
provided on a timely basis. Comparable o0il shale amounts are $10 million
in expenditures and over $11 million in revenues. It should be noted that
cost and revenue comparisons for 0il shale development will vary consider-
ably given the wide range of assumptions that are possible regarding other
energy development prospects in Colorado. For the purposes of this
analysis socioeconomic impacts of NOSR development in western Colorado have
been assessed from two separate perspectives. First, 50,000 BPD and |
200,000 BPD development options have been analyzed in isolation, assuming
no concomitant development in the NOSR study area. Second, a 100,000 BPD
NOSR development option has been analyzed in detail in the context of an
assumed cumulative development profile in western Colorado. This latter
cumulative impact analysis is presented below in Section 5, "Environmental
Impacts." ‘ '

For the NOSR 1, one reference production system design is used for
all development policy options; therefore, all emissions and other
environmental impacts are the same for all these options. There is only
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one significant environmental difference among the five deve]opmeht policy
options, a socioeconomic difference due to the varying share of private

property that may be directly taxed as a major source of local revenue, as
mentioned above.

For evaluation of the five development policy options, standard
business analysis techniques are used in conjunction with a reference o0il
shale production system for NOSR 1. This system utilizes conventional
underground mining, thrée types of surface retorts, conventional
upgrading, pipeline product transportation, and surface disposal of spent
shale. The same production system is used to evaluate the five development
~policy options, as it is unlikely that the design selected for a GOCO would
differ from that selected by a private entity. Since neither selection can
be known at this time, the same production system is used as the basis for
comparative evaluation of financial factors.

For the cases in which the industry owner earns a 15% return on
investment (ROI), and the government 10% (to offset the cost of money use),
the required (constant) selling price is calculated in 1979 dollars. It
ranges from about $26 per barrel for the upgraded shale oil (refinery-
compatible syncrude) for the fully leased-to-industry case to about $17 per
‘barrel for the government-owned case. These somewhat artificial cases
provide some insight into the downside risk of these investments, which
appears small in view of current and commonly projected oil prices.

For the cases which assume an oil price scenario which increases from
$25 per barrel in 1979 to $35 per barrel in 1989 and remains at $35 (in
1979 dollars) thereafter, two sets of results are derived. From an

~industry viewpoint, the ROI is about 20%, whether fully leased or jointly
owned.

Conclusions

Based upon an evaluation made during the summer of 1981 of the
information contained in the draft Programmatic EIS, state and local
concerns, national energy demand, the progress of private industry in
supplying conventional fuels and pursuing synthetics, the Secretary of
Energy, after duly performing the evaluation as required by law, concluded
that the development of 0il shale on NOSR 1 was not necessary at that time.
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This “no action" decision is identified as the preferred alternative in
this EIS. This issue will be reexamined from time to time in the future,
as will the information and analysis contained in this EIS. Should updates
be necessary, draft and final supplements to this EIS will be prepared, in

accordance with the Council on Environmental Quality regulations
implementing NEPA.
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2. The Proposed Action and Its Purpose

The action evaluated in this EIS is the development of Naval 0il Shale
Reserve Number 1 (NOSR 1) for the eventual production of liquid fuels from
oil shale, for the purposes of assisting national defense and security. A
background discussion of this proposal follows:

At the beginning of this century, President Theodore Roosevelt became
concerned about a secure supply of o0il for the U.S. Navy. He initiated a
plan which led to an Executive Order of September 27, 1909 by President W.
H. Taft, withdrawing certain public lands from general sale. This was at
the time when the Navy was in the process of converting to an all oil-fired
fleet and was worried about a secure supply of 0il and the effects of
massive increases in fuel costs. The price of ship's fuel had skyrocketed
from 1 7/8 cents per gallon in 1911 to a full 3 cents per gallon in 1912.

In that year, at the request of the Secretary of the Navy, the
Secretary of the Interior identified for the Navy 38,073 acres of oil-
bearing public lands in California, a part of the land previously withdrawn
from public sale, sufficient to ensure a supply of 500 million barrels of
oil. President Taft issued an Executive Order in 1912 setting aside these
lands as Naval Petroleum Reserve 1 (NPR 1), known as Elk Hills.

By 1916, the fuel cost problem was worse. The price of oil for the
Navy had jumped to 5 1/2 cents per gallon and the U.S. Geological Survey
(USGS) had estimated that there was no more than a 30-year supply of oil
left in the U.S. at the current consumption rate. In 1914, the Navy had
estimated that its requirements in wartime woh]d triple those of peacetime,.
and was concerned about supplies to the civilian sector. Now, on the eve
of America's entry into WWI, the problem caused great concern. On December
6, 1916, at the urging of Secretary of the Interior Lane, President Woodrow
Wilson signed the order establishing NOSRs 1 and 2. The following excerpt
from hearings before the'Specia1 Joint Conference of the Committee on
Public Lands, December 18, 1916, discussed this event and the basic NOSR
mission.

“Chairman PITTMAN (Senator from Nevada). Are there any
other naval petroleum reserves except those mentioned?
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“Assistant Secretary of the Navy, Franklin D. ROOSEVELT.
Those three are the only ones. There is a proposal by the
Secretary of the Interior to withdraw some shale lands.

"Mr. FINNEY (DOI). It is withdrawn, Mr. Secretary - two
areas in Western Colorado and Utah.

“Assistant Secretary ROOSEVELT. The shale lands, up to the
present time, are not a commercial proposition as oil lands
quite a different proposition. There is o0il in the shale,
and if it came down to a crisis and you could get no oil any
other way, I suppose in time of war we could go ahead and
crush the shale and extract the oil.

“Commander RICHARDSON (Bureau of Steam Engineering). 1In
regard to the shale, you have to drive the oil off in the
shape of gas, and out of a ton of shale you get 40 gallons
of 0il, and of that 40 gallons there is a fair percentage of

gas and gasoline, so that out of that ton of shale you would
probably get 24 gallons of fuel oil.

“MR. FINNEY. How much would it cost to get it?

"Commander RICHARDSON. $1.85 for the 24 gallons; and if it
be in Colorado it is over a dollar to get it to the coast.

“Senator CLARK (of Wyoming). I saw something about some
experiments made by people who are farsighted, I suppose, at
a cost of about $4 a barrel to ship it.

“Commander RICHARDSON. $1.85 is the statement by oil men.
Several questions. later:

“Senator PHELAN {of California). What is the estimated
contents of those shale reserves?

“Mr. FINNEY. One billion barrels, according to the estimate
of the Geological Survey.

Finally:

“The CHAIRMAN. As one of the experts of the Navy
Department, would you not consider a possibility of
conserving 1,000,000,000 barrels of oil, even at an expense
of $4 a barrel, for future use would be a matter of interest
to your department? :

“Commander RICHARDSON. It was so much a matter of interest
to the Navy Department that it requested the Department of
the Interior to join the Navy Department in requesting the
President to create a reserve of shale lands for the
possible use of the Navy when the known o0il fields of the
country were exhausted: that it was realized that even if
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the oil fields are exhausted in a limited number of years,

as the statements of the Department of the Interior

indicate, the Navy must have oil available from some

source." : |

The size of NOSRs 1 and 2 were modified somewhat by later Executive
Orders, and NOSR 3 was established by an Executive Order in 1924. While
less than 15 percent of NOSR 3 contains oil bearing shale, its withdrawal
was considered necessary to afford working space and waste disposal areas

necessary for the anticipated operations on NOSR 1.

The Secretary of the Navy did have congressional authority for the
exploration, development, use and operation of the Naval Petroleum
Reserves; however, he had no such authority for the NOSRs. As a result,
activity at the NOSRs was extreme]yllimited.

From 1944 to 1956, the Bureau of Mines conducted experimental work at
the Rifle 0i1 Shale Demonstration Plant on NOSR 3 under the provisions of
the Synthetic Liquid Fuel Act of 1944. In October, 1962, the Secretary of
the Navy was given the same development authority over the NOSRs as he had
over the Naval Petroleum Reserves, and the Department of the Interior was
authorized to lease the Rifle facility, which had been idle since 1956.

The facility, now called Anvil Points, was leased in April 1964. This
lease expired in early 1982, and the Anvil Points facility is presently
shut down, while new lessees are being sought. 0il shale from Anvil Points

has also been used for research by the Laramie Energy Technology Center
since 1956.

In 1976, thevNavai Petroleum Reserves Production act was enacted,
which defined the NOSRs as a component of the Naval Petroleum Reserves. As
a result, the Secretary of the Navy had the same basic administrative
authorities over the NOSRs as over the NPRs, including the authority to
develop and produce and to lease. The Anvil Points facility transferred
from the Department of the Interior to the Energy Research and-Development
Administration (ERDA).

In 1977, the Department of Energy Organization Act was enacted and
transferred the authorities of the Secretary of the Navy over the NPRs and
the NOSRs to the Secretary of Energy. It also transferred the authorities
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and functions of ERDA to the Secretary of Energy;7inc1uding custody of the
Anvil Points facility. Jurisdiction over the NOSRs and the Anvil Points
facility remains with the Secretary of Energy at this time.

Description of NOSR

NOSRs 1 and 3 are located in Garfield County, Colorado, -approximately
eight miles west of Rifle, and NOSR 2 is located in Carbon and Uintah
Counties, Utah, about 50 miles south of Vernal. NOSR 1 is 40,760 acres of
rugged highland country in westeﬁh Colorado. NOSR 3, which adjoins NOSR 1
on the east, south and West is approximately 14,130 acres in size. The
elevations of NOSRs 1 and 3 range from 6,000 feet above sea level at NOSR 3
to 9,300 feet above sea level at NOSR 1. It occupies the southeast corner
of the Piceance Creek structural basin where the surface rocks are of the
Green River formation. This formation, which contains the o0il shale
deposits, is resistant to weathering and forms a spectacular escarpment
where it outcrops. The high tableland north and west of the escarpment has
an elevation of about 8,500 feet above sea level and is known as the Roan
Plateau. The escarpment, known as the Roan Cliffs, generally marks the
boundary between Naval 0il Shale Reserves 1 and 3.

At the time of its establishment, NOSR 1 was considered a prime
reserve. Mahogany Zone oil shale, outcropping along the Roan Cliffs, pro-
vided visual evidence of the presence of good 0il shale in a bed averaging
about 80 feet in thickness. NOSR 1 is now known to contain approximately
2.3 billion barrels of oil recoverable from shale mineable by conventional
mining systems.

DOE haS legislative authority to explore, develop, and/or lease all
the NOSRs. Before full-scale production of shale oil from the NOSRs can be
initiated, however, such production must be apprbved by the President and
authorized by a joint resolution of Congress. In addition, the Committees
on Armed Services of the Senate and the House of Representatives must be
consul ted and the President's approval must be obtained prior to the lease
of any part of the NOSRs. These approvals have not been sought or obtained
to date.
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Need for Development

Current law provides that the Secretary of Energy shall from time to
time reexamine the need for the production of shale oil from the NOSRs.
This was, in fact, the basis for initiating the extensive pre-development
program which was commenced for NOSR 1 in 1977. This program was designed
to develop information regarding environmental factors, resource assess-
ment, and engineering analyses to facilitate this required assessment. In
assessing this need, an issue of great significance is the unique status of
the NOSRs. The Executive Orders which set aside the NOSRs also established
a specific purpose for them which is quite different from that of most
other Federal mineral lands: to provide a ready reserve of liquid fuels to
aide in the defense and security of the nation. In 1976, the Naval
Petroleum Reserve Production Act (Public Law 94-258) further clarified the
purpose of the Reserves by including the following definition of national
defense (in Section 201(1)): "'National defense' includes the needs of,
and the planning and preparedness to meet, essential defense, industrial,
and military emergency energy requirements relative to the national safety,
wel fare, and economy, particularly resulting from foreign military or
economic actions." By including in the term national defense the concept
of preparedness to meet foreign economic actions, such as the 1973 Middle
East o0il embargo, this Act helped establish the current pre-development
program for NOSR-1.

NOSR 1 cannot be viewed as simply another parcel of Federal mineral
land, such as the large o0il shale holdings managed by the Department of the
Interior. The unique status of the NOSRs allows the government to control
their development and production in ways which either cannot be done
easily, or at all, with other Federal holdings. Section 7428 of Public Law
94-258 specifically provides that:

“Every unit or cooperative plan of development and
operation... and every lease affecting lands owned by the
United States within Naval Petroleum Reserve Number 2 and
the oil shale reserves shall contain a provision authorizing
the Secretary, subject to approval by the President and to
any limitation in the plan or lease, to change from time to
time the rate of prospecting and development on, and the
quantity and rate of production from, lands of the United

States under the P]an or lease, notw1thstand1ng any other
provision of law.
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In practical terms, the Federal government reserves the right to control
not only development, but also production, such as by increasing. or
decreasing the produced quantity, or by directing that the production be
sold directly to the Defense Department without entering the regqular
commercial marketplace, such as is presently done with some of the
petroleum produced from the Naval Petroleum Reserves in California and
Wyoming. These types of controls afford the nation the opportunity for an
assured, dedicated, ready reserve of liquid fuels for national defense
purposes. The capability to have this assured supply, to be utilized
directly by the military, stockpiled, or delivered into the general
marketplace, is clearly of significant strategic importance.

As has been amply demonstrated in the numerous public forums already
conducted on the proposed development of NOSR 1, the issue of development
is not at all clear cut. Many factors must be considered in making the
determination. These factors include the strategic importance of NOSR
production, the anticipated production of other oil shale lands, environ-
mental concerns, budgetary constraints, national energy goals and policies,
etc. Valid and persuasive arguments can be made on both sides of the
question. Favoring the start of development work now are considerations of
lead time and the proven reserves of oil shale on NOSR 1. Given the
complexity and size of the effort involved, no significant production of
1iquid fuels products will be available from NOSR 1 until five to seven
years after development is initiated. The 16nger the start of development
is put off, the longer NOSR 1 will be incapable of effectively fulfilling
its intended purpose as a strategic, ready reserve of liquid fuels. Once
production starts, NOSR 1's proven reserves of 2.3 billion barrels of oil
are sufficient to sustain production for decades, even at the maximum rate
technologically feasible. NOSR 1 production is thus not a quick, short-
lived source of liquid fuels. Once developed, however, it would provide an
assured source of fuel well into the next century.

The primary argument against the start of developmeht work now is
budgetary constraints. In addition, development of NOSR 1 may generate
significant environmental and socioeconomic impacts on NOSR 1 itself and on
the region around NOSR 1. These impacts may be further aggravated by 0il
shale and other energy related development projecté on lands near the
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NOSRs, although these have been curtailed presently. Postponing the
development of NOSR 1 would avoid any contribution to these potentially
adverse impacts.

Role of this EIS in the Decisionmaking Process

This programmatic EIS is designed to fulfill the purposes established
for these documents by the National Environmental Policy Act (NEPA) and the
Council on Environmental Quality (CEQ) regulations implementing NEPA: (1)
to help the Department reach a decision on the basic, programmatic issue of
whether_or‘not to develop NOSR 1 that is based, in part, on an understand-
ing of the environmental consequences of this action; (2) to identify the
environmental effects in adequate detail so that they can be compared to
economic, social, technical and other considerations; (3) identify, ét an
early stage, the significant environmental issues deserving of further
study, thereby narrowing the scope of later, site specific impact state-
ments; (4) to study and describe appropriate alternatives to the proposed
action; and (5) through the scoping process, public hearings and the
solicitation of comments, to encourage and facilitate public involvement in
decisions which affect the quality of the human environment.

It is the Department's opinion that, on a broad basis of analysis, it
is the basic decision of whether or not to develop NOSR 1 which acts as the
switch to turn on or off various environmental and other impacts. This
Programmatic EIS presents an ana]ysis'of this broad level of impacts
anticipated from the development of NOSR 1, and from a group of reasonable
alternafives. Should the decision be made to develop NOSR 1, the exact
mining, retorting and upgrading processes and the overall development -
mechanism (i.e., leasing, government owned-contractor operated facility,
etc.) will lead to further refinements in the analyses contained in this
EIS, and these will be dealt with via a draft and final site-specific (and
technology-specific) EIS. If the decision to develop NOSR is postponed
until some time in the future, the information and ana]ysés in the
Programmatic EIS will be reexamined to determine their VaTidity at that
time. Should it be deemed necessary to update the data and analyses, a
subp]ement to this Programmatic EIS will be prepared and published pursuant
to the procedures confained in the CEQ regulations implementing NEPA. In
addition, the Department of the Interior (DOI) is preparing a programmatic
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EIS which will describe and analyze alternative strategies for the
development of a long-term federal oil shale leasing program. This EIS
will include analyses of the environmental and socioeconomic impacts
{including cumulative impacts) of projected shale oil development in the
Piceance Basin where NOSR 1 is located. Although the NOSR 1 project is
different in certain key aspects from the federal oil shale leasing
program, the potential impacts from a NOSR 1 project, both site specific
and cumulative, are certainly very similar to those anticipated from a
shale oil pfoject under the federal leasing program. For this reason, DOE
is discussing with DOI the feasibility of including a NOSR 1 shale oil
project as one of the potential development projects covered in the DOI
programmatic EIS. This DOI programmatic EIS should be published in draft
form during the fourth quarter of 1982. In addition, DOI is presently
preparing a number of other EIS's which involve 0il shale, such as the
Prototype 0il Shale Leasing Supplemental EIS and the Uinta Basin Synfuels
EIS. Any future NEPA compliance work for a NOSR 1 projebt will also be
coordinated with these efforts. |

Given the lack of any development plans for NOSR 1 at this time, the
Department considered the soundness of publishing a final EIS for what in
effect is a “no action" proposal. Although there were valid reasons and
precedents for not going forward from the draft EIS, issued in September
1980, the Department felt that, on balance, the program and the public
interest would be best served by revising the draft EIS according to the
comments received on it and issuing a final programmatic EIS, thereby
completing at least this first phase of the NEPA compliance process for the
NOSR 1 project.
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3. ALTERNATIVES AND COMPARISONS

The objective of this Programmatic EIS is to assess and cdmpare the
environmental impacts of the production of liquid fuels by a number of
alternative means including NOSR 1 shale oil development. Should the NOSR
1 alternative be selected, then five policy options for development have
been examined, and these are assessed and compared in this section. In
this section, all alternatives and options are briefly described and their

impacts compared. Details are provided in the sections and Appendices
which follow.

3.1 LIQUID FUEL SUPPLY AND CONSERVATION ALTERNATIVES

In order to gauge the impact of the no-action policy option for NOSR
1, the 1iquid fuel that NOSR 1 could have provided is postulated for supply
by some equivalent liquid fuel source, as noted in Section 3.2 To enable
making equivalent quantitative, not merely general, comparisons, the
alternatives will be represented by:

0 One or more plants of a specific type énd commercial modular size
that can produce 50,000 and 200,000 BPD of liquid fuel

o A specific .conservation program with savings of 50,000 and 200,000
BPD of liquid fuel

o A specific locale for each alternative :in an area capable of
producing 50,000 to 200,000 BPD more than current production

o A standard chart of environmental impacts to be calculated in the
same manner for each alternative. '

The typical process or program representing each alternative was
selected using these criteria:

o Feasible commercial production of at least 50,000 BPD by 1990

6 Available environmental, cost, and engineering data usable at
50,000 BPD production. Impacts and costs for 200,000 BPD

production were scaled from information available at 50,000 BPD
level

o Process demonstrated at an acceptable scale
o Environmental emissions neither excessively large nor small

compared with other processes that could represent that technology
al ternative.



Several processes qua]ified for various alternatives, and final
selection was based primarily on data availability. Locale was selected
based upon the existence of a plant, plant design, or EIS for a particular
process at that location, provided the location was thought to be repre-
sentative. If none of these eXisted, a general location was chosen as
representative of the area in which major development could take place.
Representative processes selected as alternatives are shown in Table 3-1
and described in detail in the fo]]oé?ng section. '

Table 3-1. Technologies Selected to Represent
Liquid Fuel Alternative

NOSR 1 0il Shale: .Undergrouhd mining, combination of
surface retorting and upgrading
Conservation: Transportation sector, light-duty
. vehicles
ik
0il1 Shale Development Underground mining, TOSCO II
on Other Land: retorting, Colony Project
EOR: Steam injection, Kern County,
California
0CS: Platforms, Gulf of Mexico
Tar Sands: Steam injection, Conoco Project,
Uvalde, Texas (See text)
Coal Liquefaction: SRC II, Morgantown, West Virginia
Biomass/Alcohol: Grain fermentation, Central
I1linois

This approach provides numerical results and, to the degree that plant
selections are representative, a reasonable basis for quantitative compar-
isons among alternatives. To the extent that large variations in locale,
pollutants, hazards, or labor force among candidates may preclude repre-
sentation of any one alternative, this approach would not provide a valid
basis for drawing general comparisons among alternatives. It should be
noted, however, that numbers presented should be considered as relative
rather than absolute indicators.
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3.2 ALTERNATIVE LIQUID FUEL SOURCES - DESCRIPTIONS

The eight alternatives in Table 3-1 are discussed in terms of how and
why the selection was made and the technology employed. In the following
sections, major environmental impacts are plotted on a comparative basis,
and the comparisons are discussed. Most descriptions and data follow in
Sections 4 and 5 and in the Appendices. Because the data are extrapolated
from the results of smaller-scale tests, they should be considered as
approximations.

NOSR -1 0il Shale*

The reference shale 0il production system chosen for NOSR 1 is that
selected early in the Predevelopment Project for interim baseline purposes.
Selection of that production system is based on its suitability to the |
NOSR 1 resource and the availability of adequate existing data; no recom-
mendation is implied by its selection. '

The reference system uses room-and-pillar mining, three different
types of surface retorts, a straightforward upgrading of the raw shaie oil
to a refihery feedstock syncrude, and pipeline transportation of that
product. There are seven direct- and two indirect-fired retorts that
handle coarse ore, and one indirect-heated retort utilizing a solid heat
transfer medium for handling all the ore fines. Mine and plant are located
in the northwest quadrant of NOSR 1 near Hole 18 (TRW 41x-13), about 13
~miles northwest of Rifle, Colorado. The product pipeline runs from the
plant site to Casper, Wyoming. Onsite surface disposal of spent shale in a
suitable canyon is the reference design, although return of spent shales to
mined areas is being considered.

‘The plant output is nominally 50,000 BPD. Maximum practical produc-
tion rate on NOSR 1 is 200,000 BPD, a rate sustainable for over 20 years.
The predevelopment plan, however, is based on the 50,000-BPD production
rate. This EIS analyzes the reference 50,000 BPD, and integral multiples
of the results for this facility will be used for larger facilities.

* Material for this section is based on “Shale 0il Production System
Reference Case Study", a report by TRW, June 1979; and Appendix B of the
present document.
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Conservation

There are three major conservation areas: residential and commercial
buildings, transportation, and utilities. Of the three, conservation in
the transportation sector has the most direct impact on 1iquid fuel use.
Among several transportation conservation options, reduced vehicle weight
was chosen to represent the conservation alternative. This option was
selected since it allows impacts related to reduced gasoline consumption to
be calculated without requiring assumptions to be made concerning changes
in 1ife style (such as in the case of shifts from cars to mass transit) or
additional secondary environmental impacts (such as the air pollution
emissions attributable to buses). This selection, therefore, provides the
greatest beneficial impact to society for the reference amount of liquid
fuel savings. '

Only light-duty, gasoline-powered passenger cars are considered in
this analysis. Total fleet emissions for EPA criteria pollutants are
projected for 1990 using emission factors developed by EPA. The reduction
in emissions is calculated from a national savings of 50,000 BPD of gas-
oline. This fuel efficiency improvement is assumed to result from a
decrease in vehicle weight only, thus factors which would change the vehi-
cle emissions, such as engine modifications or changes in vehicle use, need
not be considered. The reduction in emissions which would result from
using less gasoline also is calculated for the Denver area (see Section 5).
Although this is a hypothetical case, vehicle weight reductions are a very
plausible means of increasing vehicle gasoline mileage. it is assumed
vehicle weight feduction would be accommodated during annual model year
changes.

0i1 Shale Development on Other Lands

The representative case selected for this alternative is the Colony
Project, which utilizes the TOSCO II retorting process. A number of
processes were evaluated before Colony was se]ected: TOSCO 11, Paraho,
Union B, Superior, Lurgi, Hytort, Occidental, and Geokinetics. Geokine-
tics, Hytort, and Lurgi were not chosen because of the small size of their
demonstrations. Occidental lacked a successful large-scale test and did
not meet the necessary information standards. Adequate data for Superior
and Union processes were unavailable.
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Colony (TOSCO II process) has completed a detailed engineering design
and cost estimate and an EIS. TOSCO has operated a Tlarge 1,000-TPD semi-
works plant (about 750 BPD) and has extensive information on plant charac-
teristics. Paraho and Union are also well advanced in planning; however,
Colony's estimated date of 1985 for commercial operation of a 47,900-BPD
plant and the volume of available data make Colony a good choice.

The Colony Development Operation is located on the south edge of the
Piceance Basin at the head of the Parachute Creek Valley. While adequate
to support a 50,000-BPD facility, that property is probably not adequate to
| support a 200,000-BPD facility. To perform the necessary comparisons at
the higher production rate, we will consider that some unspecified adjacent
land will be utilized, as necessary.

The Colony production system involves conventional room-and-pillar
mining and fine crushing of the 6re. The TOSCO II retort utilizes hot
ceramic balls to heat and retort the shale. The spent shale is cooled and
wetted before disposal. The raw shale 0il is upgraded before being
transported to refineries by pipeline. '

Enhanced 0i1 Recovery (EOQR)

Based upon the July 1979 report from the DOE Working Group on Enhanced
0i1 Recovery, Unconventional Gas, and 0il Shale, and reinforced by industry
estimates, it is believed only two EOR processes will produce significant
quantities of 0il by 1990. They are steam injection énd COZ‘flooding.
Currently, about 373,000 BPD of o0il are produced by EOR; 250,000 by steam
injection; about 100,000 by COZ injection; and the remainder by chemical _
and polymer flooding. Steam injection accounts for 99 of 196 EOR projects,
with 72 of those in Kern County, California. By 1990, steam injection is
expected to produce 450,000 BPD; and CO2 injection, 400,000 BPD. Although
CO2 will have the greater rate of increase, steam injection provides
greater data availability and concentration of projects, and longer period
of operation. Therefore, steam injection in the Kern County area was
selected to be representative of EOR technology.

Both steam soak and steam drive processes are widely used. In the
steam soak process, large quantities of steam are injected into a producing
well and allowed to soak into the formation. The heated 0il, having more
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mobility, is then allowed to flow into the well. In the steam drive
process, separate wells are used for steam injection and 0il production.

Outer Continental Shelf Petroleum (0CS)

0CS 0il1 production in the Gulf of Mexico was selected as the
representative case for QCS production. Location of OCS production is the
most significant variable in determining environmental impacts of 0OCS
development. Impacts will vary ac€ording to proddction depth, weather
conditions, geology, transportation modes, level of production, and
requirements for onshore processing facilities--all functions of the
location. Of the 15 OCS areas under consideration by the Bureau of Land
Management for new leasing in the period from March 1980 to February 1985,
only five are expected to produce 0il at rates of 200,000 BPD or greater.
These areas are the Chukchi Sea, Beaufort Sea, Navarin Basin, Gulf of
Mexico, and Southern California 0CS, including Santa Barbara Channel. (See
Reference 19, Section 5).

The first three areas are located on portions of the Alaska 0CS,
characterized by such extreme conditions as severe storm activity, shear
ice, moving pack ice, and permafrost. The Chukchi Sea lease should produce
more 0il than any of the other new leases, but due to these difficult
conditions peak production is not anticipated until 1994. A1l of these
areas are sensitive to oil spill damage. By contrast, OCS production in
the Gulf of Mexico and Southern California will operate under more moderate
climatic conditions. However, the Southern California OCS is in an area of
high seismic risk and is also highly sensitive to spill damage. The Gulf
0CS experiences frequent hurricane activity, and facilities must be
designed to withstand high winds and waves. The Gulf area is moderately
sensitive to oil spill damage. New production in the Gulf will peak before
1990, whereas production off Southern California will peak between 1991 and
1993. '

Any one of these five areas could have been selected to represent the
0CS alternative. Production in the Gulf of Mexico was selected primarily
because of its earlier production potential. The general site selected. is
at a 400-ft depth 100 miles offshore along an extension of the Texas-
Louisiana border. ’ o
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Conventional fixed platforms are used for most Gulf of Mexico OCS oil
production. The platforms are typically steel-jacketed structure§ which
rest on the sea floor. From these platforms a number of wells are drilled.
Three platforms would represent a 50,000-BPD case and 11 platforms would
represent a 200,000-BPD case. O0il, water, and natural gas produced from
the wells are separated on the platform. The 0il is metered and piped to

shore. Natural gas, if present, is dehydrated, pressurized, metered, and
piped to shore.

Tar Sands

Most effort in tar sands is being concentrated on the Canadian
deposits. In the United States, other than small-scale DOE projects,
effort is being concentrated in that blurred dividing line between heavy
0il and tar sands. The Getty project in the diatomaceous earth deposits of
California falls into such a category.

The CONOCO South Texas Tar Sands Project is possibly the U.S. tar
sands project most advanced toward commercial production. The CONOCO
process is quite innovative and several patents are pending. Because of
the patent situation and sensitivity of this new project's competitive
position, CONOCO was able to supply only partial information. In addition,
CONOCO plans only 10,000-BPD production by 1990, which does not allow for a
fair comparison to be made with other, larger-scale projects.

Although some preliminary CONOCO data regarding basic technology
parameters exist, insufficient information precludes any reasonable
assessment of impacts due to tar sands development. Therefore, tar sands
will not be included in the comparison of alternatives.

Coal Liquefaction

Five liquefaction processes were investigated, two indirect and three
direct. The indirect processes are SASOL and Mobil M-gasoline. The direct
processes are SRC II, H-Coal, and Exxon Donor Solvent (EDS). Although
SASOL is the only process in commercial operation (South Africa), and util-
izes a modified Fischer-Tropsch process, lack of available data precluded
its choice. Mobil M-gasoline uses Lurgi gasification, a proven process,
followed by methanol synthesis. Methanol-to-gasoline conversion is a

3-7



proprietary Mobil process that has been tried only at bench scale. More-
over, environmental impacts for the integrated unit are unknown, precluding
the choice of-Mobil M-gasoline.

A 250-TPD (450-BPD) pilot plant for EDS is under construction, but
operations to-date have been conducted only at 1/2 TPD (1 BPD). Scale-up
from that level to commercial scale does not provide environmental data of
sufficient confidence to merit the choice of EDS. A 3-TPD (6-BPD) unit has
been operated for H-Coal and a 600-TPD (1,100-BPD) pilot plant is under
construction. While this may provide adequate future data, information
exists only for the 3-TPD unit. Again, the scale-up factor weighs against
the choice of H-Coal.

A 50-TPD (90-BPD) pilot plant has been operated for SRC II and a
6,700-TPD (12,000-BPD) demonstration plant is in design for Morgantpwh,v
West Virginia. The scale-up factor is lowest for SRC II, more data of
satisfactory confidence level are available, and Morgantown is repre-
sentative of areas in which the first liquefaction plants will be built.
Therefore, SRC II at Morgantown was chosen as representative of the coal
liquefaction alternative.

The primary processing sections of SRC II consist of coa]-s]urry
preparation, dissolver, refining, recycle gas treating and compression, and
hydrogen recovery. Other sections include hydrogen production, gas plants,
and secondary recovery system. The plant is designed with utilities
included except electric power, which is purchased from a local utility.

Biomass/A1cohol

Grain fermentation to produce ethanol for use in gasohol or alcohol
fuel production was selected to represent the biomass/alcohol alternative.
The plants will be located in Central I11inois. Ethanol from grain was
chosen because the technology is state-of-the-art and currently demon-
strates better economics than production by other means of liquid fuels
from biomass. Liquid fuels are produced from biomass primarily either
through biological or thermochemical conversion processes. Pyrolysis
techniques are under development by both Occidental Research Corporation
(ORC) and Pittsburgh Energy Technology Center (PETC). Both processes
produce a heavy fuel oil. ORC flash pyrolysis has been demonstrated at a
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200-TPD scale in San Diego, California, using municipal solid waste as
feedstock. Process and environmental data for these processes are not as
readily available as for ethanol fermentation. Acid hydrolysis of cellu-
losic wastes and subsequent fermentation was not chosen because it is in an
earlier developmental stage than grain fermentation. For these reasons,
grain-to-alcohol processes are more likely to make a substantial liquid
fuels contribution by 1990 than fermentation of cellulosic wastes or pyrol-
ysis of solid waste. The Central I1linois location was chosen because raw
materials such as grain and coal are close at hand, and a local market
exists for agricultural byproducts. Sixty-five percent of current gasohol
production is from this area.

The reference case chosen for biomass/alcohol is an energy-conserving
plant design by R. Katzen Associates. The design incorporates traditional
fermentation processes and demonstrated energy éonservation processes,
although no plant of this type has been built. The plant is designed to
produce 50 million gallons of 199 proof ethanol annually (3,600 BPD) from
corn. Fourteen such plants would produce an average 50,400 BPD of ethanol.

Preferred Alternative

Included among the alternatives to NOSR 1 development is the option of
“no action at this time". This is the current preferred alternative for
the Department of Energy based upon a host of factors evaluated in June

1981, including administration policy, the pace of industry development,
national petroleum demand, potential environmental impacts and the like.

The "no action" alternative does not mean, however, that all action on NOSR
1 ceases. Instead, it means no action will be taken by the government at
this time to move to develop NOSR 1, although the desirability of doing so
will be periodically reevaluated. Environmental baseline monitoring,
meteorology monitoring ahd'hydrology investigations will also continue in
an effort to achieve the best understanding possible of the NOSR 1
ecosyStem.

3.3 ENERGY EFFICIENCY COMPARISONS

Efficiency of energy supply alternatives can be calculated in a
variety of ways. Three of the most often used, net energy, thermal and
system efficiency, will be included in the technology descriptions in
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Appendix B. It should be noted that these efficiency calculations are
difficult and time consuming and that some data needed may not be available
for a given technology. A detailed net energy efficiency analysis for the
proposal and alternatives is presented in Appendix C. Thermal and system’
efficiency are described in the introduction to Appendix B. Net energy
efficiency calculations are presented in terms of barrels of o0il equivalent
(BOE) produced for each BOE invested. Others are in percentages. Net
energy efficiency comparisons are shown in Figure 3-1.

3.4 ENVIRONMENTAL IMPACT COMPARISONS

Developing any of the technology alternatives discussed above will
have adverse effects on the local environment where such development
occurs, except for the conservation case which will have a small beneficial
effect nationwide. The degree of impact will depend on factors such as
emissions or water requirements directly related to the process, to the
successful use of mitigating measures, and on the ability of the environ-
ment to accommodate the residual factors. In the following discussion, the
environmental impacts of these alternatives are compared guantitatively
wherever possible, and qualitatively elsewhere.

First, air pollutant emissions from the seven technology alternatives
are compared in Figure 3-2. Emissions data from Section 5 and Appendix B
have been normalized to a production level of 50,000 BPD. Data cited for
the NOSR 1, conservation, other oil shale, coal liquefaction EQR and
biomass/alcohol cases represent controlled emissions. However, controlled
emissions data for OCS are unavailable. In this comparison the OCS rigs
are assumed to be a sufficient distance from shore (as defined by USGS

regulations) so as not to require air pollution controls.

Pollutant emissions are presented to enable making a grosé quantita-
tive comparison of alternatives. A better comparison would be in termms of
air quality impacts which are not a function of pollutant emissions alone.
Existing'air quality, weather patterns,.climate, terrain, and cumulative
effects of multiple pollutant sources interact in a specific locale to
produce the air quality impact. To indicate accurately the effect that
emissions will have on the environment requires detailed, site-specific
modeling. Modeling of air quality impacts would also facilitate identifi-
cation of potentially non-linear relationships between production levels.
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Unfortunately, adequate models which can represent dispersion in rough
terrain such as that found in the Piceance Basin have neither been
developed nor validated for either short or long distances.

Air quality impact modeling data are available for the Colony project.
This data may be found in the Final EIS for Colony Development referenced
in Section 5. Mode]ing_résu]ts recently have also become available for an
SRC-1I demonstration project and may be found in the “Final Environmental
Impact Statement, Solvent Refined Coal-II Demonstration Project, Fort
Martin, West Virginia" DOE/EIS-0069. EISs available for OCS development
and the environmental assessment of an EOR project do not present air
quality impact modeling data. EISs are not available for the other
alternatives.

O0f even greater importance than the air quality impact of a single oil
shale development in the Piceance Basin is the cumulative air quality
impact (and other environmental impacts) of a total industry development in
the Basin, including oi]_sha]e,‘uranium, coal, gas, oil, electric power
generation, weapons establishments, and new and enlarged communities. Such
a comprehensive analysis is presently being done by the Department of the
Interior for its programmatic EIS on its long term o0il shale leasing
program.

A review of the Colony EIS shows that the highest mean concentration
levels as a result of emissions occur in a cigar-shaped area originating at
the plant site and extending in the prevailing wind (north-northeast)
direction. The effect of multiple plant sites could have a strong additive
effect on ambient air quality if they were sited along the prevailing wind
direction, and spaced within a few miles of each other. Such conditions do
occur for NOSR and Mobil (6 to 8 mile spacing), Union and Colony (5 mile
spacing), and other combinations of relatively inactive land noldings along
the southern rim of the Pfceance Basin. Actual air quality values will, of
course, involve very specific consideration of local wind patterns,
terrain, and emissions.

The Flat Tops Wilderness Area is a Class I air quality area located
some 40 miles northeast (i.e., downwind) of NOSR. Since the pollutant
'concentration standards are far lower in such an area, and visibility could
conceivably be adversely affected by even lower concentrations, both issues
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must be addressed in and site-specific EIS. The terrain bétween the
Piceance Basin and Flat Tops is extremely rugged, which makes diffusion
analysis very uncertain, especially over the large distances involved. To
our knowledge, there are no generally accepted calculations showing the
impact on Flat Tops from an 0il shale plant in the Piceance Basin. 1In a

- worst-case situation, one could expect that emissions from NOSR, Colony,
~Union, Mobil, and possibly C-b, should there be plants on each of these
properties, could contribute cumulatively to the éir pollution at Flat
Tops. In the project-specific EIS, this cumulative impact, and its effect
on visibility, will be addressz24.

The Status of the air quality control regions in which each reference -
energy alternative is located is identified in Figure 3-2 as nonattainment
(NA) or prevention of significant deterioration (PSD), based on 1977 data.
This information is presented as a gross indicator of existing air quality
at each reference site. In areas which are NA, the ambient air quality
standards are not being met for a specific pollutant. Pollutant offsets
(reductions in pollutants from other sources) are required in cases where a
new facility is sited in a nonattainment area. If an area is classified as
attainment, ambient air quality standards are being met. -However, this
information does not indicate the ability of an area to absorb increased
pollutant loading. This must be determined on a site-specific basis
through analysis of existing air quality and detailed modeling of pollutant
dispersion. Nevertheless, those energy alternatives located in a PSD area
for any emitted pollutant may face as much difficulty in development as
those located in NA areas.

Water consumption, land use, énd solid waste are numerically compared
for all the energy alternatives, except conservation which is excluded
since its impacts are expected to be minor. Water requiremehts are
presented in Figure 3-3. The impact of these requirements on local water
resources will depend on water availability. The reference case for NOSR 1
development is less water-intensive than the TOSCO II process. However, if
the most water-intensive process being considered for NOSR 1 deVelopment
were chosen, the plant and domestic water requirements could be as high as
12,090 acre-feet/year for 50,000-BPD production and 48,360 acre-feet/year
for 200,000-BPD production. No final process'selection has yet been made
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for NOSR 1, but water consumption will be an important factor in that
decision.

Again, the cumulative requirements for regional development may become
a controlling factor, Several regional water studies have been made,*
generally concluding that while there is sufficient water potential to
support energy growth, water retention facilities are inadequate at this
time. These conclusions are dependent on controversial water need projec-
tions and are contingent on certain legal developments between the upper
and lower Co]orédo Basin states.

The impact of such water requirements will depend on local water
supply conditions. For EOR, the actual resources impact varies with the
water quality of oil-bearing formations. If water produced in conjunction
with 0il recovery can be treated for steam production, there will not be a
net requirement for water and impact should be minimal. If, however, water
must be purchased, impact may be significant. Discussions with the Kern
County Water Agency indicate that available water supplies are committed to
current users and that additional supplies are being sought for both agri-
cultural uses and oil. production. Discussions with local regional planning
commissions in central I1linois suggést that 50,000 BPD ethanol production
could be supported easily if the 14 plants are dispersed throughout the
area but that some areas could not support even a single 3,600 BPD plant.
The SRC II project will withdraw water from the Monongahela River and could
have an adverse impact on water resources during periods of low flow.
Conservation and 0CS should not affect water resource_avai]abi]ity.'

Land required by the reference cases is also presented in Figure 3-3.
EOR will require the largest area due to well spacing requirements. Much
of this land will be suitable for other concurrent uses such as grazing.'

0i1 shale will require sizable areas for permanent disposal of spent
shale. Current surface uses of the NOSR, such as hunting and grazing,

See, for example, "Report on Water for Energy in the Upper Colorado River
Basin", U.S. Department of Interior, July 1974, or “Water for Western
Energy Development - Update 1977", Western States Water Council,
September 1977, or “The Availability of Water for 0il Shale and Coal
Gasification," Colorado Department of Natural Resources, October 1979.
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would not be possible in the immediate vicinity of the oil shale facility.
Land uses not illustated in these figures include right-of-ways for

.pipelines and powerlines.

Solid wastes generated by each alternative are also illustrated in
Figure 3-3. The large amount of solid wastes resulting from oil shale
processing as compared to other alternatives is, of course, the spent
shale. - The NOSR 1 predevelopment project is considering replacement of
some 80% of these solids in the oil shale mine, but this case is not
presented here.

_ Surface disposal of solid waste requires both an adequate and an
environmentally suitable disposal site.

Colony's plans for spent shale storage have been incorborated in the
Colony Final EIS. NOSR terrain is similar and has a larger number of
potential sites from which to choose. A description of the SRC II project
indicates that acceptable sites and impermeable clays for lining the land-
fill are avaiTab]e at the proposed project location.* Solid wastes for the
other alternatives are generated in smaller quantities and specific plans
for these wastes are not known.

The last two environmental impacts compared, potential for water
quality degradation and health and safety hazards, cannot be evaluated
numerically. Therefore, they are compared in a range of "neg]igible“ to
“heavy" potential impact, and are represented qualitatively in Figure 3-4,
based on the subjective evaluation of all referenced data. Water dis-
charges are planned only for the biomass/alcohol and OCS alternatives.
During normal operation, brines produced from 0CS operationsbare not
expected to adversely affect water quality. No information is available
for biomass/alcohol discharges other than the assertion that fluid dis-
charges will be treated to meet effluent standards. Whereas these direct
discharges should not greatly affect water quality, runoff from spills,
leaching, and other indirect sources could degrade water quality. The most
serious spills would probably result from OCS operations and could have a
moderate-to-heavy impact on water quality. A bossibi]ity exists that a

* SRC II Demonstration Project - Demonstration Plant Descriptions, July
1979.
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large 0CS oil spill could occur, and such marine spills are generally more
difficult to contain than spills on land. A spill would affect water
quality directly for a relatively short time, but residues would persist in
the marine environment for several years. Spills associated with the other
alternatives would be more easily contained and are therefore considered
less serious. Nevertheless they are a concern and may cause light impact.
Leachates from spent shale disposal in shale oil production may degrade'
surface and especially groundwater quality if control measures prove
inadequate. Measures are planned to control leachates but have not been
demonstrated over the long term; therefore, this potential for impact is
considered moderate for both o0il shale alternatives. Acid produced from
mining and storing high-sulfur coal may have a T1ight-to-moderate effect on
water quality in the liquefaction case. The biomass/alcohol alternative
will affect water quality through nonpoint (field) agricultural runoff.
This effect is not serious locally, but is sufficiently widespread to be
generé]]y considered a light impact.

Health and safety effects of the alternatives also are represented
qualitatively in Figure 3-4. Each alternative requires that flammable and
explosive hydrocarbons be handled; thus, fires and explosions are a poten-
tial safety risk. High-temperature and high-pressure operations are asso-
ciated with oil shale, EOR, and coal liquefaction. These operatfons pose
light risks tb worker safety. OCS operations are conducted at lower
temperatures and pressures but safety risks are considered somewhat higher
due to p]atfohn isolation and the influence of severe weather conditions.
Alcohol production is shown as a negligible-to-light risk, due to less
severe operating conditions. '

There is some evidence that contact with'hydrocarbons may result in
serious adverse health effects, such as carcinogenesis. Continuing studies
in this area may imprové our understanding in the future; at this time,
coal liquids are considered to be a moderate-to-major hazard in this
regard, due to the greatest concentration of harmful chemicals, such as
benzo(a)pyrene and other polycyclic compounds. Shale oil is considered to
pose a somewhat lesser hazard, followed by petroleum (EOR and OCS), and
‘finally biomass/alcohol, considered to have the least health risk due to
contact with hydrocarbons. |
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The presence of hazardous substances in fugitive emissions and
emission controls of off-gases could pose a threat to public health through
Tow-level, long-term exposure. Public health hazards would tend to be
greater for those processes having the largest concentrations of harmful
chemicals, such as coal liquids and shale 0il production.

Wildlife and vegetation may be affected through spills, construction,
and plant operation for all a1tern§t1ves except conservat1on. 0CS has the
most potential to affect the ecosystem because spills are difficult to
contain and could harm waterfowl and, if spills reached estuaries, larval
fish. Spills from other alternatives would be smaller and more easily
contained. 0il shale development, either on the NOSR or the Colony site,
could affect migratory patterns of a large mule deer herd. EOR will result
in habitat changes that may affect endangered species. Coal production for
liquefaction will affect aquatic ecosystems, through acid mine drainage.
Air pollutants may affect vegetation and wildlife habitats slightly.
Biomass will have little effect on either wildlife or vegetation, and
increased conservation may have slight benefits due to a reduction in air
pollution.

3.5 SOCIOECONOMIC IMPACT COMPARISONS

Large-scale energy development tends to generate rapid and discontin-
uous changes in the social and economic environment of rurd] communities.
These changes are due to social disruption, public service needs, shortage
of private goods and services, inflation, and revenue shortfalls. Adverse
effects from these changes are typically more pronounced in regions that
have not recently expérienced any major new development, such as the
Western o0il shale area and the coal liquefaction area selected in West
Virginia. On the other hand, EOR, OCS, and probably the biomass/alcohol
facilities being located in areas having precedent experience, are less
likely to create severe socioeconomic problems. These qualitative issues
are discussed in Section 5.

The quantitative socioeconomic factors that can be estimated from
available data are compared here, based on analysis and results discussed
in Section 5. Note the several important qualifications on the analysis,
due to some of the necessary assumptions, which somewhat reduce the
accuracy, and tend to produce worst-case results.
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Population growth and financial impact on the community are the two
factors that can be estimated numerically. Population growth is attribu- '
table to three factors: direct employment at the energy facility; induced
employment to provide service; and the families of all those employed.
Using multipliers derived from other energy development records, the popu-
lation impacts have been estimated and are compared in Figure 3=5 for the
50,000-BPD case. The permanent population increase, shown by thé right-
hand bars, is based on the estimated plant operations personnel. This
population increase is achieved a year or two after plant operations begin.

The left-hand bars show the peak construction force and its families,
reached during the last two years of construction. Not shown on the bar
chart is the initial buildup of the service force during construction of
oil shale and coal liquefaction plants, which is hard to predict during the
relatively brief construction period. The other alternatives are not
‘expected to generate any substantial new service force, since they make a
sma11~impact in their local communities. Figure 3-5 also does not show
explicitly the overlap between construction and operation employment where
multiple plants are used. This occurs for EOR and OCS, but the impéct is
seen to be small anyway. It also occurs for the biomass/a]cohbl plants,
where peak population could be almost the sum of the two bars for some
years. However, some spreading out of the 14 alcohol plants is likely, and
any one community would experience only a fraction of the indicated
population increase.

Across the top of Figure 3-5 is a qualitative assessment of the
population effect on the local community that relates the population
increase to the existing community. A “significant" effect could have
serious socioeconomic impacts unless adequate prior planning and prepara-
tion are accomp1ished. For exampie, the Colony Project has planned a new
community, based on Tikely land use and settlement pattern analysis, to
help alleviate such impacts (see Section 5).

The second qualitative comparison deals with community and state
financial impacts. Figure 3-6 shows average annual public expenditures on
the right-hand bars and average annual revenues on the left. Although
shown side-by-side, a direct comparison of the total revenues and expendi-
tures does not provide an accurate measure of the financial balance in the
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community, due to delays and incongruency in state aid. The two oil shale

projects, EOR and Q0CS, show a positivé balance, whereas the biomass/alcohol
" and coal liquefaction alternatives show a negative difference between
larger cash flows. Note, however, that the timing among the several
financial parameters could cause significant transient socioeconomic
impacts without adequate pianning, even with a positive steady-state
balance, due to lags in revenues.

The NOSR 1 alternative has one special consideration, as shown in
Figure 3-7. If the facility is government-owned, then the local community
would lose the property tax. This loss would be compensated in part from
the Payment In Lieu of Taxes (PILT) program. In addition, and for all the
alternatives, special assistance funds, which are not considered here, are
available to local communities affected by energy development. Appendix D
lists such programs. This property tax loss due to government ownership is
the only significant environmental or socioeconomic impact difference among
the five policy options for developing NOSR 1.

A11 of these socioeconomic comparisons apply to the 50,000-BPD case.
For the NOSR 1 alternative, socioeconomic impacts for the 50,000- and
200,000-BPD cases are compared in Figure 3-8. The construction crew is not
expected to be larger, but would remain on the job about four times longer,
creating an overlap with the permanent population, as mentioned earlier.
The steady-state financial picture would be multiplied almost by four, and
the balance would remain positive for a privately owned plant.

The conservation alternative is difficult to assess in socioeconomic
terms. The primary consequence of saving 50,000 BPD of gasoline is a 0.6%
decrease in the amount of gasoline pumped across the nation. ‘While this
does not appear as an amount sufficient to affect the service station
industry, it might ccaceivably have a slight impact on the gasoline dis-
tribution industry. Other socioeconomic impacts of the conservation
alternative as defined are expected to be minor since vehicle design
changes would probably be accommodated in annual model changes routine to

the auto industry which do not generate any significant demand for new
employment.
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3.6 DEVELOPMENT OPTIONS FOR NOSR 1

Five cases have been analyzed representing various levels of private
and government equity participation in the project. The five cases
analyzed are:

_ Case 1. The entire NOSR 1 property is leased to a private entity.
The government receives bonus bid, rent, and royalty payments based upon
the Department of Interior Prototype 0il Shale Leasing Program of 1974.

The private entity then develops the property and holds total equity in the
project. The project operations produce cash flow which the government
taxes, and the private entity receives its after-tax earnings representing
the return on its investment.

Case 2. The project is designated as a quasi-utility venture. It
has all the characteristics of a regulated utility with one notab]é
exception--government cannot reasonably guarantee a monopoly market for the
product. The private entity holds a total equity position and government
guarantees a negotiated rate of return on invested capital (rate-based
equivalent). In return for such guarantee, the private entity accepts a
lower than normal rate of return because of the guarantee provision.
Government provides supplementary payments to the private entity for less
than guaranteed earnings or assesses the project for any earnings realized
in excess of those negotiated. '

Case 3. The project is a joint venture between government and private
entity; however, segments of the project are individually owned. Govern-
ment owns the property, the mine, primary crushers, utilities, spent shale
disposal equipmeht, and transports the ore to the plant gate at its cost.
Private entity owns the secondary crusher, retort and product upgrading
faci]ities, plus the products and byproducts. This configuration resu]ts
in a 27% equity position in the total project for govérnment, leaving a 73%
share to the private entity. Government receives its ore costs plus taxes
on the taxable earnings of the private entity. Private entity receives its
normal after-tax earnings.

Case 4. The project is a 50550 joint venture between government and
private entity. The government receives earnings based upon its half-share.

3-27



equity plus normal taxes on the taxable earnings of the private entity.
“The private entity receives its normal after-tax earnings.

Case 5. The project is a classic GOCO venture. The government holds
the total equity share and receives all project cash flows. The private
entity operates the project facilities and receives a negotiated fee from
the government based upon the operating and maintenance costs. This fee is
taxed by the government.

No-Action Case 6. This case means non-usage of NOSR 1, and would
yield no financial data for comparative purposes. It leads to considera-

tion of equivalent liquid fuel supply alternatives, which are summarized
earlier in this chapter.

3.7 FINANCIAL ANALYSIS METHODS

Financial performance of the Unit production facility has been
evaluated with analysis techniques commonly used by the American business
community. Discounted cash flow analysis of the potential venture, time-
valued investment disbursements and operating costs, and incoming revenue
streams from product sales yield the project's return on invested capital,
after taxes, in the usual business sense. The analysis clearly requires
several assumptions regarding the future business environment during the
projected economic life of the project.

The unit facility financial performance has been analyzed under two
distinct scenarios:

1. A rate of return on capital employed is specified at 15% after
taxes for private capital and 10% for government funds, and determination
is made of the required constant selling price for the product in 1979
dollars which will achieve the specified return. This case gives some
insight into the downside risk potential for investors in the project, in
- the event of decreasing product prices.

2. The return on invested capital is calculated assuming the
following price trajectory: at the beginning of the project, upgraded
shale oil is priced at $25 per barrel, reasonable in 1979 terms. The price
is escalated, in 1979 dollars, by $1 per barrel for 10 years to $35 per
barrel, thereafter remaining constant for the project's specified economic
life. The future price of o0il is obviously unknown; however, the price
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trajectory chosen is considered conservative from the perspective of world
0il price evolution during recent years.

3.8 -NOSR 1 SHALE OIL PRODUCTION FACILITY

Financial parameters used for the 50,000-BPD facility (in 1979
dollars) are: '

Capital Costs | § Millions
Facility and equipment . 875
Spare parts and miscellaneous 30
Reserve and working capital

(where applicable) 250
Other accumulated expenses : 140
Tota] Capital Cost 1,295

Operating Costs $ Millions/year
Mining 39
Taxes, insurance, licenses, and

contingency (where applicable) 15
Other operating expenses 47
Total Operating Cost : 101

Investment requirements and operating costs typify estimates of these
factors by private and government analysts over the past two or three
years, normalized to 1979 dollar values. Investment and project revenue
schedules are based upon current estimates of construction schedules,
startup production rates, and long-term average fraction of design
production capacity.

3.9 FINANCIAL RESULTS - SUMMARY AND DISCUSSION

Results of the analysis of the five financial options appear in
‘Figures 3-9, 3-10 and 3-11.

Figure 3-9 shows the required selling price for the product (Scenario
1) to produce a 15% after-tax return on invested capital to the private
sector and a 10% charge on government funds to offset the government's
borrowing costs. The highest selling price is required by the leasing case
and is about $26 per barrel, which approximates the composite world oil
price in late 1979. In all other cases, the required selling price is

3-29



25 |- %

Note: industry ROI-15%
Utility RO1-12%
Government ROI-10%
(To Oftset Cost of Money Use)

K-
S
°
[m]
2
o 7‘
|‘ 7 7
S 20 |- 7 % /
g . 2 ’f
n 7 %
8 7 %
o Y /7,
s 15| Z 7 7
3 o v
g 7. /7
(] /
4 /. 9
4 /7
:
7
| \ 1l {1 v
Lease Quasi- Separate Joint GOCO
) Utility Ownership Venture
100% < Increasing Industry Equity 0%

Figurer3-9.

Required Selling Price to Meet Target ROI

S(1979)
Per
Barrel

Price Scenarwo

5000
T

—{ 4000
— 3000

—| 2000

— 1000

40% [ 30
p ‘ : 25
&
£ ? 20
B 30% | $ ! ,
> / 1980 1990 2000
g 2
5
c a
5 20% - 7 —T
[ /
< 7
I ?
>
B - 10% |- /
-8 ¢
£ 2
Open Bar /
.0 / _
| 4 1l \ v
Lease Separate Joint Quasi- GOCO
Ownership Venture Utifity

Increasing Industry Risk

<::::

Total Benefits — Millions of 1979 Dollars

Diagonal |

Figure 3-10. Private Sector Results Based on Market Price Scenario

3-30



$(1979) Price Scenario
Legend : Per
. Barrel
Benefits -
A
00
ered Sales 3
1404 .
() 25
o%e] Taxes
D.Q.* 20
Costs ::::as i . .
r:::: Project Return 1980 e —~
o q .
H o
s — 8000 2
© 1500 — i 3
g 7000 o
~
2 )
= -J 6000 —
k] °
ot 1000 — T 5000 @
s 0
= — 4000 =
z _ =
% 500 3000 @«
8 =
S i —{ 2000 ¢
E m
2 - 1000 g
0 0 -
! it T
Lease Quasi- Separate Joint

Utility Ownership Venture

E . Increasing Government Participation >

Figure 3-11. Government Cost and Benefits Based on Market Price Scenario

3-31




lower. The downside risk potential in the event of market price reductions
is measured against these required selling price values.

Under Scenario 2, which postulates a market price for 0il, the
financial comparisons from industrial and government viewpoints are shown
in the next two illustrations. Figure 3-10 displays the calculated
financial performance of the private entity for each of thé venture con-
figurations. In the first three cases, where the private entity holds
equity (the quasi-utility is a special case), all after-tax returns on
invested capital run about 20%. Total industry benefits, defined as accu-
mulated earnings throughout the project 1ife are, again, highest in the
maximum risk (lease) case. These benefits consist of the revenues from
project participation to produce a 15% after-tax ROI representative of the
required selling price case, and excess benefits, those accrued beyond the
15% return because of -favorable market experience. This artificial separ-
ation of benefits components is shown for convenience. Total benefits
generally decrease with decreasing industry risk (increasing government
equity position), the quasi-utility case again being a special case.
Industry benefits in the GOCO case are derived from the fee received for
operating the facility.

Figure 3-11 displays costs and benefits to the government for each of
the venture configurations. In all cases, the ratio of benefits o costs
for the government greatly exceeds unity, indicating there is no net cost
to the government in any of the cases. Benefits components to the govern-
ment are those due to basic project return (the 10% charge rate for govern-
ment funds), additional return from sales due to favorable market price,
and taxes on the private entity's earnings.

3.10 CONCLUSIONS - FINANCIAL ANALYSIS

This venture analysis has examined the financial performance of, and
ca]cu]ated the costs and benefits to, the government and a private entity
under variable conditions of single and 5qint ownership. Financial pro-
jection is only one of many factors that will contribute to a policy
decision regarding future development of NOSR 1. No judgment is intended
regarding these results and no specific recommendations can be offered
based only on the financial performance factors.
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4. DESCRIPTION OF AFFECTED ENVIRONMENTS

This chapter discusses the environments affected by each of the
alternative reference cases. They include portions of Garfield County,
Colorado (NOSR 1 and Colony o0il shale projects); Denver, Colorado (con-
servation); Kern County, California (EOR); the Gulf of Mexico (OCS oil
production); Uvalde, Texas (tar sands); Morgantowh, West Virginia (SRC I1);
and Central I1linois (biomass/alcohol). Figure 4-1 shows. the location of
these reference cases. Descriptions of other environments potentially |
affected by these alternatives (beyond those of the reference caSes) may be
found in Appendix A.

4.1 NOSR 1: AFFECTED ENVIRONMENT

NOSR 1 is located in the southeast corner of the Piceance Basin in

Garfield County, Colorado. The tract is bordered on the east and south by
the Roan Cliffs, and traversed by tributaries to Parachute Creek.

Tﬁe referenced case retort facility is located in the northwest
quarter of NOSR 1. The site is 11 miles from the town of Parachute,
Colorado, which lies southwest of the tract, and 12 miles from Rifle, which:
is southeast of the tract. Parachute has a population of 377 (1977), while
Rifle has a population of 2,244 (1977). The White River National Forest is
a discontinuous 238,000-acre area, parts of which lie to the southeast,
east, and northeast of NOSR 1. The forest contains three designated
wilderness areas: Maroon Bells-Snownass, Gore Range-Eagles Nest, and Flat
Tops. All three are mandatory Class I (pristine) areas for the purposes of
PSD and visibility regulations. Prevailing winds over the NOSR 1 tract are
directed toward the Flat Tops Wilderness area, which lies 43 miles
northeast of the reserves.

.Topography and Geology

The topography of the NOSR 1 tract is typical of much of the Piceance
Creek Basin, being composed of steep cliffs and deep val]eys{' Elevation
varies dramatically over velatively short distances, averaging between
8,000 and 9,000 feet above sea level. The tract encompasses approximately
41,000 acres.
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0i1 shale occurs in three major zones. The rich Mahogany zone
(approximately 60 feet thick) interfaces with the upper and lower lean
Mahogany zones. Five low-grade zones of oil shale occur above the Mahogany
zone, and two below it. Overburden above the Mahogany zone ranges from
zero at the East Fork Parachute Creek to 1,200 feet in the northwest por-
tibn of the tract. O0il shale of the greatest thickness and quality is
found in the northwest corner of NOSR 1. ' '

The Piceance Basin contains prominent systems of faults that cross the
basin about 20 miles northwest of the NOSR 1 property. Regularity of
structure contours within the Reserve suggests that large faults are
probably not present in the NOSR. One small fault is located on the NOSR
in an extreme northwest area of the Reserve. This fault is 1,500 feet long
on aerial photos and is not considered a hazard to development; however, it
may provide a channel for the flow of water .into underground shale mining
operations in the vicinity of the property. No restrictions are antici-
pated on mine locations due to faults in the area. NOSR 1 is an area of
low seismic potential. There are no active faults on or near the NOSR
property. Only minor damage would be anticipated from distant earthquakes.
No restrictions are foreseen in mine placement due to faulting or unstable
slopes on the property. Soil creep, rock fall, and rare landslides present
the main categories of geologic hazard on NOSR 1.1

Meteorology and Climatology

The climate is semiarid in the Piceance Basin, with annual
precipitation ranging from 12 to 24 inches. .Temperatures range from
approximately 10° to 90° F.

Meteorological data at the NOSR site have been collected since
December 1979 from a monitoring system located near the north central part
of the property. Monitoring has been conducted for wind speed and |
direction, temperatu%e, humidity, and rainfall. Table 4-1 summarizes
meteorological data collected during 1980 and 1°31. Wind speeds generally
average under 10 mph, with peak wind gusts reaching 40 mph. Wind direction

1TRN Energy Systems Planning Division, Long-Range Utilization of NOSR-1:
Photogeologic Evaluation of Hazards, for U.S. DOE, September 1980.
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TABLE 4-1. SUMMARY OF METEOROLOGICAL MONITORING DATA FOR 1980 AND 1981*

QUARTER
PARAMETER Ist 2nd " 3rd 4th
1980 1981 {1980 1981 |1980 1981 1980 1981
WIND SPEED (mph) 8.9 8.5 7.9 9.8] 7.9 8.0 8.8 9.7
10 Meters 8.9 8.5 7.9 9.8 7.9 8.3 8.8 9.7
25 Meters 10.2  10.3 8.8 10.7]| 9.1 .10.3 9.3  11.1
50 Meters 10.1 10.8 8.1 10.8] 10:.1 9.7 10.5 12.0
WIND DIRECTION (degrees)
10 Meters 178 210 182 195 | 201 174 169 193
25 Meters 190 197 184 186 | 188 174 206 194
50 Meters 192 (b) 185 181 156 177 178 198
TEMPERATURE (°F)
10 Meters 23.6 17.6 | 41.8 52.3| ND(b) 59.0 | 30.4  31.3
50 Meters(a) -  27.8 - 53.2] --  59.1 | 33.7  30.9
RELATIVE HUMINITY (%) 54,5 54.6 | 39.1  38.1| 39.2 47.1 | 43.8  60.1
RAINFALL (inches) 0.54 .0.63| 0.11  0.9] 0.9 2.99| 0.8 1.6

*A11 Values are averages per quarter. Rainfall values and averages of total rainfall

(a) Monitoring started in November 1980
(b) No data due to sensor malfunction




is predominantly from the south to southwest, but there are periods when
the winds head from an east to northeasterly gradient.2

The wind direction parameter -is one of the most critical in performing |
dispersion modeling analysis, and based on the available data, air
pollutants would be transported primarily toward the north to northeast,
with the most sensitive receptor in this direction being the Flat Tops
Wilderness area. Based on wind data at this single point, there probably
would be 1ittle, if any, direct air quality impacts on the towns of Rifle
or Parachute from development on the NOSR.

Hydrology and Water Quality

Surface waters in NOSR 1 include the Corral Gulch, Trapper, and
Northwater Creeks in the northern half of the reserve; and Ben Good Creek
and the Parachute East Fork in the south. A1l of these creeks flow in an
east-west direction and meet several intermittent tributaries before
reaching Parachute Creek to the west of the tract. Water flow through the
reserve is minimal during the late summer, fall, and winter. Parachute
Creek is part of the Upper Colorado River Basin system. Water flow is
extremely variable throughout the system and subject to salinity problems.
Groundwater in the NOSR 1 area is the subject of ongoing predevelopment
work. Early results indicate that the aquifers are isolated by geologic
barriers from groundwater outside the tract.

The Colorado River will probably serve as the water supply to the NOSR
1 project. The river is fed by the Green, Yampa-White, and Lower Green
Rivers, which drain a total of 29,504,000 acres.3 The flow of the Colorado .
varies considerably by season. Competing water users, including NOSR,
other energy projects, and agriculture, will be permitted to use this
resource only in accordance with state water rights laws. The upper
Colorado is a popular trout fishing riveri ‘

2TRN, Air Quality and Meteorological Monitoring at Naval 0il1 Shale
Reserves, 1980 Report June 1981.

3Regiona1 Environment-Energy Data Book: Rocky Mountain Region, p. 274.



Preliminary analysis of ‘surface water quality data reveals that NOSR
surface waters are of generally high quality. Specific conductance ranges
from 380 to 1,250 mhos (at 25°C) with most values lying in the 300-600

mhos range. This indicates generally good to excellent qua]ity. Total
dissolved solids concentrations generally fall in the vicinify of 400-500
mg/].4 Stream sediment loadings are highly variable. Of the parameters
which have been measured, only nitrate and nitrite consistently exceed
water quality standards. This is probably due to livestock usage on the
NOSR. Cadmium and mercury levels have occasionally exceeded standards.5
Cursory review of other major and trace element parameters does not reveal
any outstanding values other than for strontium which is relatively high.
High levels of strontium also have been reported elsewhere in the 0il shale
region.

Hydrologic studies of NOSRs 1 and 3 have shown the presence of four
persistent water-bearing zones. They are referred to as zones pending a
more precise delineation of their upper and lower limits. The uppermost
zone includes facies of the Uinta Formation and the upper part of the
Parachute Member of the Green River Formation, which also contains a leach
zone readily identifiable on outcrop. This zone, called Zone 1, probably
is a more or less unconfined water table zone. Zone 2 is located at the
A-Groove, the lean zone overlying the Mahogany Zone. Zone 3 is located in
the vicinity of the B-Grcove, the lean zone at the base of the Mahogany
Zone. Zone 4 lies 100 to 200 feet below the base of the R-6 oil shale
strata that underlie the B-Groove. The topographic surface water drainage
divide which separates NOSR streams from the Piceance Creek drainage to the
north also is a groundwater divide. The groundwater system underlying
NOSRs 1 and 3, for about the first 2,000 feet in depth, is nearly an island
unto itself, having very little iq}eraction with the rest of the Piceance

structural basin.6

4TRN Energy Engineering Division, "NOSR Baseline Characterization
Report-1980", Draft, July 1981. '

5Junkin, P.D., Private communication, July 1981.

6TRN Energy Systems Planning Division, "Interim Hydrology Report for NOSR
1", for U.S. Dept. of Energy, September 1980.
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Preliminary analysis of NOSR groundwater quality indicates the water
is of high quality. Specific conductance fanges from 460 to 895 mhos (at
.25°C) with means of 569, 652, 685, and 719 for Zones 1 through 4,
respectively. Total dissolved solids range from 290 to 1,060 mg/1 with
means of 350, 384, 382, and 408 for Zones 1 through 4.7 While there may be
a slight increase in conductance and dissolved solids with depth, there is
considerable variability in the data and overlap of ranges. Of the
parameters measured, three sometimes exceeded the Safe Drinking Water
Standards. Arsenic and lead occasionally exceeded standards in Zone 1
only. Fluorides exceeded the standard in Zones 2, 3, and 4 and average

concentratiqns increase with depth.8

Air Quality

NOSR 1 is located in a region of generally excellent air quality.
Occasional short-term violations are reported in the region as the result
of natural dust (total suspended particulates) and hydrocarbon aerosols
(non-methane hydrocarbons). Although Garfield County in which NOSR 1 is
located is in attainment for the National Ambient Air Quality Standards
(NAAQS) primary standards, parts of Mesa County to the south violate
standards for TSP.

Ambient air quality data were collected at NOSR during the 1980 and
1981 summer programs. Monitoring was conducted for total suspended
particulates, sulfur dioxide, ozone, and trace elements monitoring for
inhalable particulates was added to the 1981 Program. The results of the
1980-1981 monitoring program9 indicated that air pollutant concentrations
are well below both federal and Colorado standards with the exception of
ozone. A summary of the data is presented in Table 4-2. The low levels
are due primarily to the absence of major emission sources on the site or
in the region.

7TRN Energy Engineering Division, NOSR Baseline Characterization
Report-1980, draft, July 1981.

8Junkin, P.D., Private communication, July 1981.

9TRN, Air Quality and Meteorological Monitoring at Naval 0il Shale
Reserves, 1980 Report, (draft), May 1981.
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Table 4-2. Summary of Baseline Air Quality Data at NOSR 1
(A11 values in micrograms/cubic meter-)1

POLLUTANT/AVERAGING MEASURED LEVELS FEDERAL ‘COLORADO

PERIOD 1980 1981 STANDARDS STANDARDS
Suspended Particulates 30 37 260 ‘ 150

24-Hour Maximum

Sulfur Dioxide | 13 69 365 365
24~Hour Maximum ‘

3-Hour Max{mum 44 118 1,300 700

Ozone ’ -] 208 265 240 1 160

1-Hour Maximum

Lead | o0.013 0.006 1.5 _ 1.5
Quarterly Average ' )

1Monitom‘ng periods: June 25‘to September 21, 1980, and June 25 to September 20, 1981.




Particulate emissions on the site consist primarily of fugitive dust
raised by vehicles traveling on unpaved roads, and from construction of
adjacent tracts. Table 4-3 presents particulate data collected during the
1981 program and includes both total and inhalable particulates. The
inhalable particulates include only those of 15 microns or less, and the
majority (58 percent) of the particulates sampled fall within this size
-range. The maximum value recorded in 1981 was 37 mg/m3 compared to 30
mg/m3 in 1980. The geometric mean for the 1981 data was 24 mg/m3 and 18 in
1980. The higher values may be attributable to drier soil conditions, as
there was very little snow from January to May in 1981 and very 1ittle rain
until the latter part of the summer. The particulate levels on the average
were higher in July than in either August or September. In addition, there
was increased activity on adjacent oil shale tracts which produced '
particulate emissions visible from the NOSR. Although insufficient data
prevent calculation of an annual geometric mean, the mean of 23 mg/m would
not be expected to be much higher on an annual basis, as higher levels are
expected during the summer months.

Sulfur dioxide levels, a1though low in comparison to ambient
standards, were significantly higher in 1981, possibly attributable to
several factors: increased exhaust emissions from the diesel generator,
which consumed more than twice the amount of fuel in the first month,
compared with the generator used the previous year; modification to the
sampling instrument as a result of EPA recommendations, making the instru-
ment more accurate; and higher ambient sulfur dioxide levels due to growth
in the area. The maximum 24-hour average recorded in 1981 was 69 %g/m s
compared to the standards of 365 mg/m3. The maximum three-hour average was

118 mg/m3 compared to the standards of 1,300 and 700 mg/m3 for federal and
state, respectively. )

Ambient ozone levels exceeded both federal and state standards in
1981, while in 1980 only the more stringent state standard was exceeded.
The federa] standard was exceeded on four separate days and the state
standard on 12 days, the same as the previous year. The maximum value
recorded was 265 mg/m3 compared to 206 m'g/m3 in 1980. High ozone levels
are not unusual in the Rocky Mountain region due to elevation and intense
solar radiation that is a contributing factor to ozone formation. Although
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Table 4-3. Total Suspended Particulates
and Inhalable Particulates Data*

SAMPLE

TOTAL SUSPENDED

INHALABLE

INHALABLE PARTICULATE

24

DATE PARTICULATES (ug/m) PARTICULATES (ng/m3) PERCENTAGE OF TOTAL
6-27-81 37 29 78
7-3-81 37 26 70
7-9-81 21 13 62
7-15-81 28 9 32
7-21-81 21 13 62
7-27-81 22 9 41
8-2-81 22 11 50
8-8-81 25 18 72
8-14-81 19 12 63
8-20-81 23 17 74
8-26-81 22 12 55
9-1-81 13 8 62
9-13-81 23 13 57
9-19-81 22 13 59
GEOMETRIC MEAN 14 58

*1981




the ozone standards have been exceeded, the oil shale region has not been
classified as non-attainment area due to the Timited amount of data
collected over the last few years. For permitting of new sources in the
region, both the EPA and the state would require the use of best available
contko] technology for all sources of volatile organic compound emissions
which are precursors to ozone formation.

Sampling for trace elements was performed to establish a baseline of
such elements that may be contained in shale and surrounding soils, as
during construction and plant operations these elements may be found in
fugitive dusts. With the exception of lead, no air quality standards exist
for these elements, although many have potential environmental and health
effects. The baseline concentration of the elements analyzed in 1980 and
1981 is shown in Table 4-4. A1l the elements are at Tow concentration,
with some of them below the minimum detectable 1imit. The low levels are
due primarily to the low ambient levels of total suspended particulates,
since the trace element concentrations are a function of particulate
levels. Many of the 1981 trace element values are higher due to higher
partitu]ate Tevels than in 1980.
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Table 4-4.

Baseline Trace Element Analysis

Zinc.

ELEMENT 1980 LEVELS 1981 LEVELS
(ug/m°) (ug/m’)
ATuminum 4.79 <0.03
Antimony <0.0003 0.0004
Arsenic 0.0008 0.0013
Beryllium <0.0001 0.0052
Bismuth 0.0002 0.0002
Boron 0.0016 0.3680
Cadmium 0.C005 0.0043
Calcium 7.55 1.78
. Chromium 0.047 0.002
Copper 0.068 0.014
Germanium <0.003 <0.031
Iron 0.63 0.22
Lead. 0.013 <0.006
Magnesium 2.30 0.67
Mercury 0.0002 0.0030
Mo lybdenum 0.0007 0.0098
Nickel 0.003 0.001
Selenjum - <0.0003 0.0005
Tin <(.0003 0.0009
Titanium 0.79 0.02
Vanadium 0.002 0.003
0.036 0.015
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Biological Resources -0 ) )

In 1980 a number of biological studies were performed on NOSR 1.
These studies included a survey of vegetation, big game, endangered
species, small mammals, coyotes, birds, and fish. Highlights of these
studies are presented below.

Eleven native vegetation types and two other Tlandscape units have been
mapped on the NOSRs. They are Aspen Woodlands, Douglas-Fir and Spruce/Fir
Forests, Pinyon-Juniper Woodlands, Mixed Mountain Shrublands, Juneberry/Big
Sagebrush Shrublands, Big Sagebrush/Snowberry Shrublands, Mountain:
Grasslands, Moist Meadows, Indian Ricegrass Communities, Sparsely Vegetated
Slopes, Scree Pavement, Disturbed Areas, and Agricultural Areas. The
predominant vegetation types on NOSR 1 are the Aspen Woodlands and Big
Sagebrush/Snowberry Shrublands. On NOSR 3, the Mixed Mountain Shrublands
and Pinyon-Juniper Woodlands are the most common vegetation types.

The big game survey showed that portions of NOSR 1 are used heavily by
mule deer and elk as a summer range. Mule deer utilization is highest on
the ridge between Northwater and Trapper Creeks in the northwest part of
the tract. Elk utilization in the summer is also high in this location, as
well as in the southern_part of the tract around the east fork of Parachute
Creek. While these parts of the tract are heavily utilized, use is
variable on NOSR 1 and is low compared to use of the winfer range. This is
due to the wide availability of summer range which results in a more
dispersed big game distribution pattern in the summer months. Information
from the Bureau of Land Management indicates that the lower elevations on
NOSR 3 serve as critical winter range for mule deer and winter range for
elk. In addition to providing habitat for large game and other wildlife,
the NOSRs provide forage for cattle from spring through fall and for sheep
all year long. NOSR 1 is primarily a summer range and NOSR 3 is winter
range.

10TRw Energy Engineering Division, NOSR Baseline Characterization
Report-1980, Draft, July 1981.
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A total of 29 species of mammals were observed on the NOSRs between
1975 and 1980. In addition to mule deer and elk, black bears, a puma,
coyotes, beaver, and bobcat were observed, along with many smaller mammals
including several species of squirrels, voles, ground squirrels, weasels,
mice, and rabbits.

Sixty-five species of birds were observed on the NOSRs from 1975
through 1980. Among these species are included the golden eagle, five
spe&ies of hawks, two falcons, and two species of owl. Two species of
grouse have also been observed. Census transects indicated that the most
common birds on NOSR 1 are the Vesper Sparrow, Blackcapped Chickadee,
Gray-headed Junco, and Mountain Bluebird. Each was most common in the
Snowberry, Aspen, Doublas-Fir, or Serviceberry habitat type, respectively.

The Northwater, Trapper, and East Middle Fork drainages each support
dense populations of native Colorado River cutthroat trout (Salmo clarki
pleuriticus), rather than a hybrid variety as was thought earlier. The
Colorado cutthroat is considered a threatened species under Colorado
legislation, although it is not federally listed. The East Fork of

Parachute Creek and First Anvil Creek support dense popUTations of brook
trout (Salvelinus fortinalis) and native Colorado cutthroat trout.

No endangered animal species were identified on NOSR. Two federally
listed bird species, the peregrine falcon and the bald eagle, have been
sighted along the Colorado River to the south of the property. Several
endangered species of fish occur in the Upper Colorado River. These
include the Colorado squanfsh and the humpback chub, which are on the
national endangered species list. The humpback sucker and bonytail chub,
also found in the Colorado, are on the Colorado list compiled by the
American Fisheries Society. While not found on NOSR, populations could be
affected by water dopletions or pollutants entering the river..

The endangered plant species survey showed the presence of one species
on the federal list. It is a grass, Festuca dasyclada, which occurs on
exposed ridges and scree slopes where the substrate is a coarse shale
rubble. Three other plants on the property are found on proposed endan- ’
gered lists. They are Astragalus lutosus, Aquilegia barnebyi, and
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Sullivantia purpusii. Sullivantia has recently been dropped from
consideration as an endangered species. A1l four of these plant species
occur in limited microhabitats on the NOSR 1 property.

The Colony oil shale project is adjacent to the NOSR tract on the
western side. Additional information on the area may be found in Final
EIS: Proposed Developments of 0il Shale Resources by the Colony Develop-
ment Operation in Colorado, BLM, 1977. The Colony information is genekally
applicable to the NOSR tract due to the close proximity of the projects. -
Union 0i1 has a tract contiguous to NOSR 1 and immediately south of Colony.
Mobil is adjacent to Union and is located southwest of NOSR 1. Neither
Mobil nor Union has information available.

4.2 CONSERVATION: AFFECTED ENVIRONMENT

Conservation of fuels used for transportation would have a general
positive effect on national air quality. The discussion below gives a
brief summary of the nation's air quality based on attainment/non-
attainment of the National Ambient Air Quality Standards (NAAQS). It is
followed by a description of the Denvef, Colorado area, which is used as a
reference case for assessing impacts of the conservation alternative.

National Air Quality

The Clean Air Act Amendments (1977) required states to report to the-
EPA which areas had achieved the NAAQS and which were in violation. The
results indicate that photochemical oxidant standards are the most widely
violated of the NAAQS. They are formed when hydrocarbons combine with
nitrogen oxides in the presence of light. The primary NAAQS for photo-
chemical oxidants are violated in most of the northeast, in Ca]ifornia, in
metropolitan areas, and in some rural areas throughout the country.
Stationary sources of hydrocarbons and automobiles are major contributors
to the problem. Carbon monoxide, emitted primarily from automobiles, is
concentrated in urban areas. Non-attainment areas occur in scattered
pockets throughout the United States. Nitrogen oxides are chiefly emitted
by fossil fuel-fired plants and automobiles. The only large areas in
violation of NOx standards are in southern Ca]ifornia, though urban areas
tend to violate standards on a local level. Violations of standards for
tota1'suspended particulates afe scattered throughout the urban-industrial
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centers of the East, and over larger areas in the drier western states.
Natural sources are major contributors in the West, while fossil fuel
combustion is a chief source in the East. Sulfur dioxide is a major
emission of coal burning operations. Violations of standards occur in
scattered locations throughout the coal-burning areas of the East and in
certain western states (e.g., Arizona; Nevada, Utah, and California).

Ambient air quality is determined by a number of factors, including
natural and man-made emission sources, and by meteorology and topography.
General descriptions of the national air quality must be understood to have
numerous exceptions on the local level. With this understanding, it can be
said that air quality tends to be worse in the more industrialized East,
particularly for pollutants which are chiefly produced in the urban com-
munity. However, most metropolitan areas in all parts of the United States
are in violation of carbon monoxide and photochemical oxidant standards.

Denver

Denver, Colorado is a consolidated city-county covering a 95.2-square
mile area. It sits at the eastern edge of the southern Rocky Mountains at
an elevation of approximately 5,000 feet. Denver is a major metropolitan
area with a population density of 5,090 persons/square mile and a civilian
labor force of 222,827. 1

The topography of Colorado is characterized by dramatic relief, rang-
ing from 3,350 to 14,433 feet above sea level. Denver lies in an irregular
plain which suddenly rises to a complex mountain system west of the city.

Winds generally are out of the south or southwest averaging 9.1 mph.
Moisture-laden air moving from the west loses most of the moisture before
reaching the eastern slopes of the Rockies, leaving Denver with an annual
average precipitation of only 13 inches. Snowmelt provides the chief
source of surface water iﬁ the state. Mean month]y temperatures range from
33% in January to 74°F in July, with extremes ranging from -10° to 90°F.

11Demograpmc statistics from County and City Data Book 1977, Bureau of the

Census, U.S. Dept. of Commerce.
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The metropolitan nature of the Denver area has combined with
topographic and meteorological characteristics to produce an area of rela-
tively poor air quality. Denver violates the primary NAAQS for CO, TSP,
and photochemical oxidants. Part of the county violates NOx pm’mary12
standards. Transportation is the largest source of these emissions.

Several national forests encompass large portions of Colorado's
mountainous areas. Since they are Tocated west of Denver, prevailing winds
generally would carry pollutants generated in Denver away from the pro-
tected forests. However, there are several mandatory Class I areas
(pristine) in northern Colorado.

4.3 COLONY OIL SHALE PROJECT: AFFECTED ENVIRONMENT13

The site of the proposed Colony 0il1 shale project is at the southern
edge of the Piceance Basin in Garfield County, Colorado. It lies
immediately west of the NOSR 1 tract. The project is located in the upper
canyon of Parachute Creek, a tributary of the Colorado River. (Several
tributaries of Parachute Creek drain the NOSR 1 tract.)

The Piceance Basin is a large depression or downwarp which trends
northwest, having a relief of 4,000 feet. Steep valleys and cliffs
characterize the region. (Also, see discussion of geology presented under
NOSR alternative in Section 4.1). The area has a relatively Tow seismic
potential, with only minor damage anticipated from distant earthquakes.
0i1 shale is found in the Parachute Creek member of the Green River
Formation. '

The site is located at the eastefn‘perimeter of an area subject to air
stagnation episodes. Grand Junction, 4O miles to the southwest of the
project, experiences one of the highest frequencies of inversion in the
United States. Garfield County, where the site is located, is an
attainment area for all NAAQS pollutants.

12Source: 1976 National Emissions Report, National Emissiohs Data Systeﬁ

of the Aerometric and Emissions Reporting System, EPA, August 1979.
13InfohmationSource: Final EIS: Proposed Development of 0il Shale
Resources by the Colony Development Operation in Colorado, BLM.
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Surface water is subject to high salinity problems. Groundwater tends
to be high in dissolved solids. Big game hunted in Garfield County include
deer, elk, and black bear. Several species of fish are harvested from
Parachute Creek and its tributaries. Endangered/threatened species are
known to occur in the general area, including the black-footed ferret and
the peregrine falcon. Four fish species in the Colorado River are on fed-
eral or state endangered species lists. Archeological studies have shown
no evidence of prehistoric use at the project site, although areas
surrounding the site have yielded prehistoric finds.

A more detailed description of the environment affected by the
proposed Colony project may be found in the "Final EIS: Proposed
Development of 0il Shale Resources by Colony Development Operation in
Colorado", BLM. '

4.4 ENHANCED OIL RECOVERY IN KERN COUNTY, CALIFORNIA: AFFECTED

ENVIRONMENT :

Kern County in southern California contains a variety of physiographic
types. Moving from east to west, it contains the western portion of the
Mojave desert, followed by the Sierra Nevada mountains, the southern end of
the San Joaquin Valley, and the slopes of the coastal ranges on the western
side of the county. O0il production is largely confined to the western half
of the county.

The area is dry, receiving an average of 7.3 inches of raih annually.

Most streams and lakes are intermittent. The increased use of groundwater
and water from other counties has made Kern one of the leading agricul tural
counties in California. Major crops include alfalfa hay, potatoes, grapes,
and cotton. Cattle grazing is a major land use in the codnty. Surface and
groundwater in Kern are. generally of poor quality due to high concentra-
tions of dissolved solids. The solids are largely deposited due to natural
causes.

Parts of.Kern County are designated non-attainment areas for carbon
monoxide, photochemical oxidants, sulfur dioxide, and particulates. The
poor air quality is the result of emissions from oil field operations and
urban-industrial sources combined with frequent inversion episodes. Kern
County as a whole is not heavily populated, having an average population
"density of 43 persons per square mile. Bakersfield, the largest city-in
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the county, has a population of 77,000. Vegetation in western Kern County
consists mostly of grasses and low scrubs, capable of surviving the dry
climate. Several endangered species occur in Kern County. The California
Condor may ‘be found in the western part of the county, but does not nest
there. The San Joaquin kit fox and the blunt-nosed leopard lizard live in
the San Joaquin valley. Increased agricultural land use has been the
primary threat to the habitats of these two species.  Non-endangered fauna
in the area include the coyote, éottontai] rabbit, and the kangaroo rat.

Further information on Kern County can be found in the Final EIS for
Petroleum Production at Maximum-Efficient Rate: Naval Petroleum Reserve
No. 1, DOE, August 1979; and the Final EIS for the E1k Hil1s/SOHIO Pipeline
Connection Conveyance System, Department of the Navy, September 1977.

4.5 0CS OIL PRODUCTION IN THE GULF OF MEXICO: AFFECTED ENVIRONMENT

The Gulf of Mexico is subject to tropical storms from late summer to
early fall, and the probability of damaging-cyclones is fairly high each
year. The predominant current is the Yucatan, which enters the Yucatan
Strait, flowing clockwise through the central and eastern gulf, and exiting
through the Florida Strait. Surface currents chénge with the season.
Unstable bottoms and shallow gas deposits may represent geologic hazards to
0il well development.

While commercial and recreational fishing are important, shrimp, crab,
and oyster are the most valuable fishing industries. Pollution is a prob-
Tem at the mouth of the Mississippi and near major ports. Coastal estu-
aries, deltas, swamps, and marshes are extremely productive biologically,
and several endangered species occupy the marine and coastal environments.
Approximately 2,000 shipwrecks are ‘believed to lie in the Gulf, two of
which have been designated as national historical sites.

4.6 SRC I1 IN MORGANTOWN, WEST VIRGINIA: AFFECTED ENVIRONMENT

Morgantown, West Virginia is located in northern part of the state in
the Appalachian plateau. It is situated on the Monongahela River, which is

in the Ohio River Basin. Topography of the surrounding area consists of
steep wooded hills and narrow valleys.
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Morgantown has a population of approximately 30,000 people. The wofk
force numbers 10,177, of which 48% are government workers. The outlying
population is sparsely distributed, largely located in the stream valleys.
Resources in the area incliude coal, timber, gas, and oil. Primary land
uses include small farms and woodland.

The climate is humid, with 44 inches of precipitation annually. Winds
generally are from the south or southwest. Thunderstorms occur 40 to 50
days in the year and frequently cause local flooding. (Up to six inches of
rain in a 24-hour period have been recorded throughout the northern part of
the state.)

Vegetation consists of grass pastureland and shrubs in the valleys,
and hardwood and coniferous trees on the hills. Small game and deer
inhabit the less populated areas. Although area surface water is abundant,
industrial and municipal pollution, as well as acid mine drainage, have
seriously damaged water quality. The air quality in Monongalia County,
where Morgantown is located, does not violate the primary NAAQS. However,
parts of Marion County, adjacent to Monongalia, do not meet the primary
standards for particulates. Two Pennsylvania counties, Green andﬂFayette,
are directly to the north of Monongalia. Green County violates the primary
standard for photochemical oxidants, while Fayette County violates the
primary standards for photochemical oxidants, SOz, and particu]ates.

Geologically, Morgantown is located in the Appalachian geosyncline.
The geology consists generally of a thick sequence of sedimentary rocks
resting on a layer of igneous or metamorphic rocks. The gross stratigraphy
of the area is made up of the Dunkard Group of the Pennsy1vanian-Permian
Age, beneath which 1ies the Monongahe]a Group of the Pennsy]van1an Age.
The three main producing coal seams are the P1ttsburg, the Sewickley, and
the Waynesburg, which lie in the Monongahe]a group. The coal is high
volatile bituminous (fixed carbon less than 69%), and is relatively high in
sulfur (1.5 to 4%). Ash content is also high, 8 to 12%.

Additional information on this area and surrounding region can be
found in the Draft Environmental Impact Statement, So]vent Refined Coal-II
Demonstration Proaect Fort Martin, West V1rg1n1a DOE, May 19, 1980, the
Final EIS: Alternative Fuels Demonstration Program, ERDA, 1977; or the
Regional Environment-Energy Data Book: Southern Region, NOE, 1978,
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- 4.7 BIOMASS/ALCOHOL IN CENTRAL ILLINOIS: AFFECTED ENVIRONMENT

Like much of the mid-continental region, central I1linois is
characterized by expanses of flat, highly agriculturalized land. It exper-
iences cold winters and warm summers. Frequent transitory changes in tem-
perature and humidity occur as winds carry in the climatic characteristics
of surrounding regions, unrestrained by the flat topography.

Agricul ture uses approximately 90% of the available land in most
counties. Chief crops in I1linois, in order of importance, are corn, soy-
beans, wheat, hay, and oats. Among the states, if is the leading producer
of soybeans, and in some years the leading producer of corn. The fertile,
deep soils produce 83 bushels of corn per acre. Livestock products include
hogs, beef éatt1e, and milk.

The socioeconomic characteristics of central I1linois may make the
area better able to absorb the impact of limited energy development as
compared to Colorado. Central I1linois has a larger potential supply of
workers and greater availability of support services than does the Piceance
Basin.

Central I11inois receives approximately 38 inches of rain annually.
Artificial drainage of croplands is commonly practiced. Major surface
waters include the I11inois and Sangamon Rivers. Non-point sources of
pollution, such as agricultural runoff and mining drainage, have resul ted
in damaged water quality in many parts of the state. Groundwater sources
are limited, and many areas in central I11inois depend on artificial
reservoirs for industrial and municipal water.

Several counties in central I11inois do not meet the primary NAAQS
particulates and photochemical oxidants. Standards for sulfur dioxide
and/or carbon monoxide are violated in certain populous areas, such as
‘Peoria.-

Coal-bearing. sequences of rocks from the Pennsylvanian System underlie
36,806 square miles of I1linois. Large mines have operated in central
I11inois for many years, producing chiefly from the I11inois No. 6 seams.
The coal is primarily high volatile C bituminous.
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Further information on central I11inois may be obtained from the
Regional Enviromment-Energy Data Book: Midwest Region, DOE, 1978. In
addition several Final EISs which pertain to the area have been prepared by
DOT. They include:

EIS: 1-72 and F.A. 412;
EIS: Route 142, Menard and Sangamon Counties; and
EIS: Highway F-408, Illinois.
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5. ENVIRONMENTAL IMPACTS

This section discusses the envirommental impacts of reference cases
for alternative means of producing liquid fuels. The alternatives dis-
cussed include: o0il shale development on NOSR 1; increased conservation;
oil shale development on Tands dther than NOSR 1; enhanced oil recovery;
Outer Continental Shelf oil production; tar sands development; coal lique-
faction; biomass/alcohol; and no action to develop NOSR 1. 1In order to
place alternatives on a comparative basis and to enable discussion of
specific environmental consequences, reference cases were chosen for each
téchno]ogy alternative. Descriptions of the reference cases are presented
in Section 3 and Appendix B, along with the rationales for individual
reference case selections.

Specific reference cases were chosen to permit quantitative com-
parisons to be made among the range of technology alternatives considered.
Environmental factors estimated quantitatively include air pollution
emissions, water requirements and solid waste. Factors such as health and
safety risks, which are less readily quantified, are qualitatively
described. For the purpose of this analysis, impacts are assumed to be .
proportional to production levels (e.g., impacts of a 200,000 BPD facility
will be four times greater than 50,000 BPD).

As was discussed in Section 2, the fundamental "generator" of impacts
is the basic programmatic decision to develop NOSR 1. In accordance with
the CEQ regulations for implementing the National Environmental Policy Act
(NEPA) only major, significant environmental effects are considered in this
analysis. This level of detail is commensurate with the broad policy
decisions to which this Environmental Impact Statement is addressed.
Similarly, cumulative environmental effects of regional energy development
are identified and discussed but are not analyzed in detail. '

Once the decision to déve]op is made, the specific sites on NOSR 1
selected for mines, retorts, spent shale disposal, etc., and the specific
engineering technologies and financial mechanisms selected to accomplish
the development are not expected to significantly alter the types aﬁd
levels of impacts discussed in this EIS. Certain refinements and new
details to the analyses may be expected, however. To ensure that édequaté
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information exists to support these site- and technology-specific
determinations, a continuing environmental baseline monitoring program has
been initiated for the Naval 0i1 Shale Reserves (NOSR 1) to develop long-
term, site-specific environmental background information. This information
will be used to perform more refined analyses of the environmental impacts
of 0il shale development on NOSR 1. This analysis will be incorporated
into a site- and process-specific Environmental Impact Statement which will
be prepared should it be decided to develop NOSR 1.

An analysis of the environmental consequences of alternatives,
including development of NOSR 1, follows in Section 5.1. A comparative
socioeconomic analysis is presented in Section 5.2. Unavoidable adverse
environmental effects are discussed in Section 5.3; the relationship
between short-term uses of the environment and the maintenance and enhance-
ment of 1ong?term productivity is discussed in Section 5.4; irreversible
and irretrievable commitments of resources are identified in Section 5.5;
and coordination with federal, regional, state, and local 1and use plans,
policies, and controls is discussed in Section 5.6. Section 5.7 discusses
other factors such as energy requirements and conservation potentials,
historic and cultural resources, urban quality, and the design of the built
environment.

5.1 ENVIRONMENTAL CONSEQUENCES

5.1.1 NOSR 0il1 Shale Development

The following sections discuss the impacts of 0il shale development on
the Naval 0il1 Shale Reserves I in Garfield County, Colorado. The reference
case will use room-and-pillar mining and three surface retorting methods:
vertical direct and indirect retorting for feedstock of 1/2 inch to 3
inches and a solid heat exchange method for fines retorting. The produc-
tion levels being considered are 50,250 BPD and 201,000 BPD of shale oil,
requiring a feed of 72,500 TPD and 290,000 TPD respectively of raw shale
(31 gal/ton grade). Byproducts include low and high Btu gas, sulfur, and
ammonia. The environmental impacts discussed would not vary sighificantly
for the various NOSR development options (lease, quasi-utility, joint
venture or GOCO) because the production facility is postulated to be the
same for all development options. '
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Air Quality Impacts

Air quality impacts will result from mining and blasting, retorting,
solids handling and diéposaT, and possibly liquid stdrage, and transpofe
tation. Mining and blasting will generate 502, co, NQX hydrocarbohs-and
~ particulates. The retorting processes will generate the pollutants men-
tidnedvabove as well as ammonia, hydrogen sulfide and polycyclic organit '
material (POM). POM includes polycyclic aromatic hydrocarbons, their
sulfur and nitrogen analogues and oxidized derivatives. A number of trace
metals and other elements occur in o0il shale but for the most part they are
not volatilized and remain in the spent shale. Mercury and arsenic are
more volatile and are potentia11y significant non-criteria pol]utants.1 v
Afsenic is volatilized and must be removed from the shale o0il or it will be
released to the atmosphere when combusted.2 Various known control
technologies will be employed to control criteria and other pollutants.

Mining, blasting and primary crushing (performed in the mine) would
produce approximately 9% of the particulates generated by the overall
plant, while transportation, secondary crushing, and storage pi1es would
contribute approximately 57%. The retort operations would contribute
approximately 34% of the particulates generated. Mining and blasting
(including diesel equipment) also will contribute approximately 44% of the
502’ 39% of the NOX, 58% of the CO, and closesto 100% of the total
hydrocarbons emitEed by oi]lsha1e operations.

Table 5-1 shows the total estimated controlled emissions of criteria
pollutants for all the operations of a facility. These emission figures
include emissions from mining, blasting, raw shale storage, transportation
and preparation, and retorting.

Table 5-1.
Summary of Air Emissions for Mining and Retorting

_.Emissions4 (TPD)

Production Level: 502 NOx THC Part. co
shale 0i1 (BPD)
50,250 11 11.1 0.8 2.9 2.0
201,000 4.4 44.4 3.2 11.6 8.0
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These emissions may degrade the better-than-standard air quality over
the NOSR 1 tract and could contribute to short term violations of federal
air quality standards for particulates and hydrocarbons in the surrounding
region. The impact of emissions from a 200,000 BPD facility may be more
than four times as great as from a 50,000 BPD plant, depending upon the
ability of the site to accomodate emissions, but this will not be known
until site-specific modeling can be performed. NOSR 1 emissions could
potentially affect visibility in the Flat Topsbwi1derness Area to the
northeast. The seriousness of this impact cannot be predicted at this
point in the analysis. The cumu1ative effects of regional energy '
development could have a significant impact on air quality in fhe kegion.
Areas in Mesa County to the south of Garfield County violate standards for
particulates and are subject to inversions.

Wind erosion of spent shale piles will contribute barticu]ate
emissions to the ambient air. These are of concern because they may
contain polycyclic organic material, a potential health hazard. The hazard
potential of 0il shale process chemicals is discussed under Health and
Safety Impacts.

Water Resources Impacts

Demand

The production of 50,250 BPD of shale o0il, using the reference
‘technology, will require an input of 5.425 million GPD (5,461 AF/Y) of raw
water for retorting facilities and spent shale disposal. A 201,000 BPD
production level, using the same technology, will require 21,844 million
GPD of raw water.

Indirect water requirements would result from increased human con-
sumption due to population increases. The projected population growth for
a 50,250 BPD NOSR project is estimated to be 7,500 (maximum) people. The
7,500 increase would be reached at the end of the sixth year after the
project starts. For a 201,000 BPD operation, the total population increase
would be 12,000 and would be reached at the end of the tenth year aftek the
project started (assuming construction of the four 50,250 BPD plants would
not start simultaneously).



Using 200 GPD per person domestic water consumption, the projected
increase of domestic water demand is estimated to be 1.5 million GPD and
2.4 million GPD for the 50,250 BPD and 201,000 BPD operations, respec-
tively. Total water consumption, including both process and domestic water
requirements, would be 5.9 million GPD (5,964 AF/Y) and 24.1 million GPD
(24,259 AF/Y) for the two respective cases, using the reference technology.

Water is relatively scarce in the Piceance Basin and largely allocated
by water rights agreements. Diverting water to oil shale development
should have a small effect on farming in comparison to other divérsions,
such as purchase of farm land for municipal growth. Nevertheless, farm
production in Colorado could be reduced if rights to irrigation water were
sold to 0il shale developers. Such sales are not currently considered
attractive to developers since only the actual seasonal water usage of any
purchased rights can be utilized by the developer, regardless of the
original water rights allocation. Even so, the purchase by industry of
agriculture water rights is possible in the future when and if water
shortages occur. '

The reference case technology used in this discussion is not as water-
intensive as some alternative technologies. If the most water-intensive
technology being considered for NOSR 1 were chosen, the plant and domestic
water requirements could be as high as 12,090 acre-feet/year for 50,000 BPD
production and 48,350 acre-feet/year for 200,000 BPD production. It is not
anticipated that NOSR 1 development will tax available water supplies in
the area based on Colorado Department of Natural Resources estimates of
water available for 1.3 million BPD of oil shale production. However, the -
impact of regional energy deve1opment on water supplies should be con-
sidered. Significant increases in water use can affect vegetative growth,
aquatic and terrestrial animal p0pU1ations, and could increase downstream
salinity. High salinity is also a problem in the Colorado River Basin. |

Availability

Projett water requirements will probably be met by pumping water from
the Colorado River, augmented by minor amounts of mine water. Groundwater
is in short supply and is not considered a practical source.
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The availability of water from the Colorado River for this project is
dependent on water flow in the Co]orado and the seniority of the project
water rights. If a case of junior water rights dated 1980 is postulated,
then there would be numerous occasions where water outages will occur.
These outages, due to the inability to draw water from the Colorado without
interfering with withdrawls by senior water rights owners, will occur every
other year, on the average, and will be up to four months in duration. A
four month outage is 7,281 AF of water for the 201,000 BPD production case.
The estimates of water availability are based on historical data from Water
Years 1954 through 1977. | -

There are two alternatives to solving the water outages for the proj-
ect. The first invoives the construction of a reservoir in the cinicity of
the project site and filling it from the Colorado River during periods of
high flow. The second is the purchase of water rights from an existing
reservoir.

The construction of a reservoir to serve this project involves the
construction of a dam to contain the water in one of the valleys on NOSR 1,
NOSR 3 or on an adjacent property.' This requires the movement of over
eleven million cubic yards of material for an earth dam. The source of
this material and its transportation to the site are problems of substan-
tial magnitude. Solution of these problems will result in a reservoir of
considerable expense; The water required to fill the reservoirs is
available and could be pumped from the Colorado during high flow periods
‘even for junior water rights. '

The second a]ternative involves purchasing the water from an existing
reservbir on the Colorado River system upstream from the project site.
Then, when a water outage occurred the water could be released from that
reservoir and flow down the Colorado. An amount equal to that released
(but adjusted for losses) would fheh be pumped to the project site from the
same diversion point on the Colorado as is normally used. '

Two federal reservoirs exist with sufficient capacity to supply the
emergency needs of the project, the Ruedi and Green Mountain Reservoirs.
They are administered by Water and Power ReSources Service of the Depart-
ment of Interior. The cost from this source appears to be'considerab1y
less than the cost of ConstrUction of a reservoir for sole use by the
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project. Furthermore the large federal reservoir is managed by trained

personnel in accordance with applicable environmental and other regula-

tions. An emergency water supply option has not been determined but the
federal reservoir would be the option of choice.%

Water Quality

0i1 shale production will produce waste waters from retorting and
upgrading operatiohs, air and water cleanup units, cooling units and boiler
blowdown, and sanitary waste waters. The reference case is assumed to have
a zero discharge design in which waste waters are treated and either
recycled or used for wetting of retorted shale so that it may be compacted.
Therefore, there should be no diécharge of waste waters. However, surface
or groundwater contamination could occur as the result of leaching from
spent shale disposal piles, unintentional releases from impoundments,
spills from process equipment or storage tanks, and in transportation.

Process waters may contain a number of hazardous materials which could
damage aquatic and land speciés if accidentally released. These include
ammonia, organic acids, suspended organic compounds (phenolics, amines,
hydrocarbons, mercaptans), and smaller quantities of trace e1ements.3 The
impact of a release of these substances on the surrounding environment

would depend on the size of the release and the specific source of the
waste waters.

A significant potential source of water contamination is the 1eachafe
from spent shale piles. Spent shale will be disposed of in canyons or
natural depressions of the landscape and measures taken to impound leached
waters and revegetate the spent shale surface. The failure of dams and
impoundments to contain leachates could result in their release to surface
or ground waters. Analyses of leachates from spent shale indicate the
presence of phenols, trace elements {e.g., arsenic, boron, 1ead), and high
concentrations of dissolved so]ids.? '

Construction and tfansportation'will increase the sediment load to
nearby surface waters. Methods are available to mitigate, but not com-
pletely prevent, sedimentation. o



Solid Waste Impacts

The 50,250 BPD production level is expected to generate 58,875 tons of
spent shale and 1,733 tons of other solid wastes per day. At 200,000 BPD
production rate, solid waste generated will be four times as much. The
solid wastes other than retorted shale inciude water treatment sludges,
spent catalysts and shale o0il coke. Disposal of a total of 60,608 TPD of
solid waste will require large areas of NOSR 1 land, primarily in valleys
or canyons. Spent shale disposal sites will need to be designed to provide
stability, leachate control, and revegetation potential. Standard mine
engineering parameters will be used to determine the design and slope
necessary to assure the stability of the pile. These parameters must be
determined on a process-specific level, and include such things as the
sheer strength of the spent shale, water content, and degree of compaction.
Leachate control is needed to prevent the contamination of surface and
groundwater with trace elements and organic materials. Potentially
1eachab1e trace elements include C1, F, K, Ca, Si, Na. Organics present
may include phenolic tompounds and organic nitrogen compounds. Revegeta-
tion will-require site preparation (preleaching and‘perhaps soil
rep]acemenf); seeding, fertilization, and irrigation.

Land Use

Underground mining creates the possibility of surface disturbance due
to subsidence. However, the room-and-pillar method of mining is designed
to prevent this occurrence. Over the life of the project, retorting
facilities and raw shale storage will require the use of 300 acres of land
for the 50,250 BPD production Tevel and 1,200 acres for the production of
201,000 BPD. A reserve water supply will be stored in a reservoir con-
structed onsite, precluding mining beneath the storage area. The affected
area will be small, however. The major land use will be for the disposal
of spent shale. The 50,250 BPD production level will generate approximate-
1y 20 million tons of solid wastes annually. A 1,070-acre disposal site at
the headwaters of Trappers Creek is under consideration. This site would
be filled to an average depth of 185 feet. The affected land would undergo
significant changes in contour and drainage, as well as vegetation. Stream
diversion May-be'necessary to mitigate the effects of l1eachates coming from
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the spent shale pile. The overburden of the shale resource is sufficiently
thick to allow mining of the raw shale beneath the disposal area.

Land use also will be affected by the pipeline used to tranSport‘the
product oil. The pipe]iné route has not been determined for NOSR 1. Under
consideration is a route which would take the product north to Casper,
Wyoming. The corridor for this route would be 275 miles long and .50 feet
wide. Existing pipeline corridors would be used to the extent possible.
Utility corridors for power lines, water pipes, and so forth, will be
consolidated to the extent possible. Along with product pipeline corridors
and site access routes they represent a significant offsite land use
impact.

Health and Safety Impacts

A number of potentially hazardous materials are producéd in the solid,
liquid and gas streams of shale oil processes. Workers may be exposed to
these substances by contact with the process steams or with fugitive
emissions. These substances also could be released into the ambieht air
through fugitive emissions and control off-gases. This would create a
potential for public health effects through Tow-level, long-term exposure.
Polycyclic organic material residing on spent shale particles could result
in exposure by inhalation of respirable particulates. The presence of
suspected carcinogens in shale oil is the chief health concern. Benzo(a)
Pyrene, which is frequently used as a gross indiéator of carcinogenicity,
is present in raw shale at a concentration of 30,000 to 40,000 ppb,.and in
crude {upgraded) shale oil at 3,130 ppb. By comparison, the concentration
of BaP in other petrochemical substances ranges from 1,320 ppb in Libyan
crude oil to 10,000-100,000 ppb in aspha]t.2 However, some controversy
exists over the use-of'BaP as an indicator of carcinogenicity. The effects
of other constituents of shale 0il and associated products, as well as the
synergistic effects of various shale oil constituents, are not certain.

Other occupational hazards present in shale o0il production include the
potentiai for accidents associated with underground and heavy equipment
uses, equipment failure, high temperature operations, and fire and explo-
sion hazards associated with hydrocarbon industries. The hazards generally
associated with coal mining {such as cave-ins and dust inhalation) are less
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1ikely to occur in oil shale mining due to the stronger mechanical proper-
ties of the shale. Data to quantify the frequency and severity of accident
occurrences are not yet available for 0il shale mining or processing.

Ecosystem

Noise and surface disturbance would displace most terrestrial. species

in the immediate area of development. Plant and animal habitats would be
destroyed by onsite development (mine, retort facilities, spent shale
disposal, etc.) and by the clearing of utility and pipeline corridors. In
addition, the presence of the plant and product pipeline will present a
potential for plant and animal impacts due to accidental oil spills.
Proper pipeline design can mitigate impacts on migratory species. Onsite

development should be possible without the destruction of the only federal
| endangered species on the NOSR 1, the grass Festuca dasyclada. Should NOSR 1

be developed, a formal consultation with the U.S. Fish and Wildlife Service
will be initiated, as provided by the Endangered Species Act. Development
in those areas which are heavily utilized by summering mule deer and elk
would result in relocation of these species to other summer ranges, both on
and off the tract. At present these ranges are less limited than the
winter ranges of these species, which occur off the NOSR property.

There is a potential that NOSR 1 development will result in the
destruction of a portion of the habitat utilized by the Colorado cutthroat
trout {listed as threatened by the state of Colorado). Possible mitigative
actions include location of facilities upstream from waterfalls which
already prevent the fishes migkation; control of leachates, and other types
of water pollution control. This species is not limited to a specific site
on NOSR, but occurs in most of the larger creeks on the west side of the
tract, and in various locations in thelUpper Colorado River Basin.

The disposal of spent shale will destroy floral and faunal habitats of
the'qffected area in the short term. Reclamation efforts, if successful,
would establish some plant species over the spent shale disposal area.
However, due to the absence of a mature plant population, the reestablished
community would not achieve the original mix for a long period of time.
Furthermore, recontouring of the topography will tend to level out steep
slopes, altering the exposure to sun, wind, and water. As a result, the
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original plant communities will be replaced by species better adapted to
the altered habitat. Animal populations may be similarly altered.

Removal of large quantities of water, as well as diversion of streams
due to spent shale disposal, may result in decreases in the fish popula-
tion. Air and water pollution also can affect plant and animal
distribution in the affected area.

Major Uncertainties

The effectiveness of measures to control spent shale leachate to
protect surface and underground water over long periods is uncertain.
Similarly, the success of reclamation and revegetation efforts is uncertain
over the long term. Studies have been and aré being conducted to develop
successful rec]amation procedures over spent shale piles.

The effect of air emissions on regional air quality, and specifically
on the Flat Tops Wilderness Area, is also uncertain due to inadequacies in
dispersion modeling over complex terrain.

Ongoing toxicological studies will help assess the hazard potential of
various chemicals present in oil shale processes.

Long-Term Impacts

The most obvious long-term impact of shale oil development will be the
“permanent changes in topography effected by large spent shale disposal
areas. The air quality impacts may affect animal and plant populations in
the Tong term. In particular, long-term exposure to potential carcinogenic
substances could impact the health of human and animal populations in the
region.

Removal of large:quantities of water from surface streams could have
long-term impacts on water table depth and aquifer recharge. The surface
disposal of spent shale and its compaction to reduce permeability will
remove these areas from the aquifer recharge system. Over the life of the
facilities (either 50,250 or 201,000 BPD), up to four percent of available
surface area will be sealed and removed from aquifer recharge. The trapped
water would directly aid the revegetation of the spent shale area and would
be returned to the atmosphere by evaporation.
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Cumulative Environmental Impacts

The potential exists for cumulative environmental impactsvfrom the
development on NOSR due to the planned development on other o0il shale
tracts in the region as well as those adjacent to the NOSR. The latter
includes the Colony, Union, and Mobil projects. The first two are under
construction while Mobil is conducting environmental studies for permit
applications. Cumulative environmental impacts which could occur include
air and water quality degradation, changes in vegetation patterns, and
changes in wildlife habitat and migratory patterns. The air quality issue
has received much attention due to several reasons: air quality levels in
the o0il shale region are good to excellent in comparison with EPA air
quality standards; the existence of Flat Tops, a Federal Class I wilderness
area, northeast of the Piceance Basin; and the‘difficulty in air pollutant
dispersibn modeling due to the complex terrain features characteristic of
northwestern Colorado.

Cumulative air quality impacts have been addressed in recent studies,
but the development scenarios used have changed since the studies were
completed 36’37. They do, however, provide an insight into potential
~ impacts as well as the problems in assessing the impacts. In the first
study, two phases were analyzed. The first phase addressed the impacts of
0il shale deve]omnent up to 880,000 bbls/day by 1995 for sulfur dioxide,
suspended particulates, nitrogen dioxide and ozone. Visibility effects on
Class I areas were also examined. In the second phase, a study was made of
the generation of ozone at a level of development up to 8 million bbls/day
by 2010. The phase I analysis indicated that levels of suspended particu-
- lates and sulfur dioxide were within the PSD Class II limits at all
distances beyond 1ocal impacts, and are within Class I Timits at Flat Tops
~ Wilderness and Dinosaur National Monument. At short range, the TSP and SO2
Class II limits could be exceeded near an 0il shale plant. The phase II
study indicated that'strong visibility impacts could occur.

In the second study, an air quality impact analysis was conducted for
energy déve]opment in the.Four Corners region. Three scenarios of energy
development for several synfuel technologies were used, ihc]uding_lB oil
shale projects in Colorado. Air Quality analyses were done for sulfur
dioxide, fine particulates and visibility. Under the high scenario, oil
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shale development exceeded 900,000 bbls/day without any adverse impacts on
PSD increments or visibility.

Cumulative water quality impacts could also otcur from NOSR
development, affecting surface water primarf1y. During construction
operations, access roads to the site will be heavi]y travelled causing come
soil erosion which may run off into creeks draining into adjacent oil sha]e
tracts. Mitigating measures include construct1on of catchment ba51ns near
the boundaries of the NOSR property. . Cumu]at1ve impacts on groundwater
would be less than for surface waters since the groundwater system under—'
lying NOSR 1 and 3 for about the first 2,000 feet is nearly an islahd unto
itself, having very little interaction with the rest of the Piceance Basin.

There are several reasons why cumulative impacts cannot be accurately
quantified at this time:

1. Development schedules for several projects are not well defined.

2. The retorting methods to be used have not been seleted for all
projects.

3. Methodo]ogies do not exist for accurately quantifying cumulative
impacts.

Recognizing these limitations, the potential for cumulative impacts does
exist since there could be significant development in the o0il shale region
by the end of this decade, much of which would be concentrated in the
vicinity of the NOSR and the remainder in the Piceance Basin. At such time
as the decision to develop NOSR 1 is made, cumulative air quality analysis
will be performed, and reflected in-appropriate NEPA documentation. A
cumulative socioeconomic impact analysis for a three county region in
Colorado affected by hypothetical oil shale development was performed, and
is discussed in Section 5.2.3. ‘

'5.1.2 Increased Conservation

A reference case for energy conservatfon in the transportation sector
is projected to illustrate the potential reduction in pollutant emissions
which could accompany nationwide reductions in gasoline consumption of
50,000 and 200,000 BPD. The gasol1ne sav1ngs are assumed to result from a
decrease in veh1c1e weight only. .
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Air Quality

Increased conservation in the tfansportation sector could result in
decreased airipollutant emissions and a resultant improvement in ambient
air quaiity; Assuming that total passenger car vehicle miles traveled
(VMT) in 1990 are 2.7 billion miles per day nationally® and 12 mi11ion
miles per day in thé Denver metropolitan areas’9 100 million gallons (2.4
million barrels) of gasoline would be consumed in the U.S. and 450,000
gallons (11,000 barrels) would be consumed in the Denver area. Total
exhaust emissions resulting from combustion of this fuel are projected
using EPA emission factors and are présented in Table 5-2.

Table 5-2. Total Daily Exhaust Emissions in 1990

Co HC NO, S0, Particulates
(TPD) (TPD) (TPD) (TPD) (TPD)
u.s. 12,000 1,700 3,500 370 110
Denver Metro- - | | |
politan Area 54 7.4 16 1.7 0.50

Conserﬁation of 50,000 or 200,000 BPD of gasoline nationwide would
constitute reductions of 2.1 percent and 8.3 percent respectively. If
emission reductions correlate directly with a decrease in fuel combustion,
then emissions would be reduced by the same percentages. Maximum emission
reductions for these reference cases are presented in Table 5-3.

Such reductions in exhaust emissions will improve air quality in the
Denver metropo1itan area. This is significant because the Denver Air
QUa]ity Control Region violates the National Ambient Air Quality Standards
for carbon monoxide (CO), total suspended particulates (TSP), nitrogen
dioxide, and photochemical oxidanté.10 Oxidants are produced by the
reaction of atmdspheric hydrocarbons with NOx and sunlight and can be
represented by measurements of hydrocarbons. Denver air quality was con-
sidered "unhealthful" an average of 157 days per year in the period from
1975 through71977, using the Pollutant Standard Index developed by EPA for
public reporting of daily air quality. Of the 157 days, the air quality
was "very unheal thful" an average of 30 days per year. In 1977, high
levels of carbon monoxide (CO) were primarily responsible for the poor air
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Table 5-3.

Exhaust Emissions Reductions From
Conservation Reference Cases

co HC NO, S0, Particul ates
D TPD TPD TPD TPD
National Reductions
50,000 BPD case 250- 33 73 7.7 2.3
200,000 BPD case 1000 140 290 31 9.3
Denver Reductions .
50,000 BPD case 1.1 0.16 0.33 0.037 0.010
200,000 BPD case 4.3 0.63 1.3 0.14 0.040

quality 127 days out of a total of 143-days.11 Particu]étes and photo-

chemical oxidants also were responsible for unhealthful conditions. The CO
and photochemical oxidants are generated primarily by mobile sources such
as passenger automobiles. In 1976, 1ight-duty, gasoline-powered vehicles
were responsib]e for 55 percent of carbon monoxide emissons in the Denver.

area."2 If CO emissions were reduced by 2.5 percent in the 200,000 BPD
case and passenger vehicles accounted for 55 percent of carbon monoxide

emissions, these overall CO emissions could be reduced by 1.4 percent.
This reduction would help to alleviate Denver air pollution problems since
CO is the most important factor in Denver air quality violations.

The values for the emission reductions should be considered as maximum
values because emission standards are written in grams per mile and fuel
efficiency standards are written in miles per gallon. A manufacturer can
be expected to optimize vehicle design to meet both standards. There is no
incentive to use costly emissions control equipment if emission standards
can be met by distributing the emissions from a gallon of fuel over a
greater number of miles by increasing fuel efficiency. Many small cars do
not burn fuel cleanly and yet meet emission standards because of their high
fuel efficieéncy. For this reason actual reductions in emissions would
probably not correlate directly with an increase in fuel efficiéncy and
‘would be less than the values présented above. |
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Emissions were projected from emission factors developed by EPA.
These factors incorporate such elements as emission standards, average
driving conditions, altitude, and emission control effectiveness over time.
Emission factors for the 1990 fleet are projected by model year in Table
5-4. Values for average model year fuel efficiency and fraction of travel
also are presented in the table. .The fraction of annual travel is derived
from the average number of miles traveled by cars of a particular age and
the percentage of the fleet constituted by cars of that model year.  The
fraction of travel is used to weight the emission factors and total fuel
consumption to estimate the relative emission contribution and total fuel
consumption of cars from a given model year. Total fuel consumption is
calculated from total vehicle miles traveled (VMT), average fuel effici-
ency, and the fraction of travel for each model year. The values assumed
for VMT are 2.7 billion miles per day for the U.S. as a whole, and 12
million miles per day for the Denver metropolitan area.

Emissions from sources other than fuel combustion can be expected to
remain basically unchanged by the conservation alternative. These sources
include hydrocarbons from crankcase emissions and particulates released
from tire wear.

Water Resources Impacts

Water quality may improve slightly due to lower levels of particulates
in the atmosphere which ultimately could be transported and depbsited into
bodies of water. The reference case would not generate any negative '
effects on water quality and probably would not significantly alter
existing water consumption by the auto industry.

Solid Waste

The reference case would probably not change current production of
solid wastes by the auto industry appreciably or generate negative
environmental impacts..- '

Land Use

The reference case as defined will probaB]y not generate any
appreciable changes in land use.
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Table 5-4.
co

odel Year g/mi
1977 18.0
1978 18.0
1979 18.0
1980 8.7
1981 5.3
1982 5.0
1983 4.8
1984 4.5
1985 4.2
1986 3.9
1987 3.6
1988 3.4
1989 3.1
1990 2.8

3peference 13 (emission factors are modified to incorporate 1977 CAA amendments)

b

Passengéf Automobile Fleet Emission and Fuel Efficiency Factors for 1990

Exhaust Emission Factors

HC
g/mi

3.0
3.0

w
o

.81
.76
.70
.65
.59

OCOOOCOOCOCO OO

NO,
g/ml

.60
.60
.60
.60
.36
.32
.28
.24
.20
.16
.12
.08
.04
.00

P et et e Pt s s s b= DO N O N

SO
g/%l

.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13

COOCOOCOOCOOOOOOoOCO

a

< COO0OO0COODOOODOODOO0O

Part.

g/mi

.05
.05
.05

.05
.05
.05
.05
.05
.05
.05
.05
.05

Average'Fue
Efficiency
mi/gal

15.
18.
19.
20.
22.
24,
26.
27.
27.
27.
27.
27.
27.
27.

SO OoOOOoOOOoOOoOOO

Fractiog of
Travel

COoOOCcCOOCC OO0 COOOO0O

Reference 14 (value for 1977 model year is actual average; values for other model years are

requirements)

.026
.013
.013
.019
.032
.047
.063
.079
.094
.108
.121
.130
.143
.112

legal



Health and Safety:

Improvements in air quality which could result from the reference
cases would have a poSitive'health effect. As noted above, Denver air
quality is unhealthful a sighificant portion of the year. Such poor air
quality can aggravate symptoms of heart and lung diseases and can decrease
exercise tolerance. An improvement in air quality will reduce such effects.

Ecosystem Impacts

A reduction in exhaust emissions will reduce the negative effects of
air pollutants on vegetation and may increase productivity. Minor water
quality improvements possibly could increase the productivity of aquatic
communities.

Long-Term/Cumulative Impacts

Increased conservation should result in improved air quality. As less
fuel is burned, fewer conventional pollutants should be released into the
atmosphere. The degree to which emissions reductions will be proportional
to reductions in fuel consumption is uncertain because of the way in which
~emission and fuel efficiency standards are written.

Reduced fuel combustion will result in a decrease in the release of
carbon dioxide (C0,) into the atmosphere. This may be the most significant
long-term effect of increased conservation. Scientists are concerned that
increased atmospheric CO2 levels may result in significant long-term
15 Although there is some question as to whether the
reference cases would result in a reduction of conventional pollutant
exhaust emissions, a reduction in fuel combustion will result in a corre-
sponding reductidn'in the amount of CO, released to the atmosphere, due to
the stoichiometric relationship of fuel carbon content to €0, produced.

climatic changes.

5.1.3 0il Shale Development on Other Lands: Impacts

- This section discusses the éenvironmental impacts of oil shale
development on lands other than NOSR 1. The reference case selected is
development of the Dow West (Colony) property using the TOSCO 11 retorting
process. The process utilizes hot ceramic balls to retort preheated oil
shale by direct solid to solid heat exchange.
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The main products are hydrotreated oil and LPG. Byproducts include
sul fur, ammonia, coke, and high Btu gas. The reference case production
level is 47,900 BPD (44,400 BPD of shale oil and 3,500 BPD of LPG). This
production level would require an input of crushed shale at the rate of
66,000 TPD.

Air Quality Impacts

Sources of air emissions include mining, blasting, solids handling,
wind erosion, retorting and upgrading units, and 1iquid storage. Mining
would produce particulates, hydrocarbons, NOX, and CO. Wind erosion of raw
shale storage piles would generate particulate matter but is expected to be
minimized through wetting procedures.16 However, the amount of barticu-
lates generated in this way would tend to be greater for this reference
case than for the NOSR 1 alternative due to the smaller sized feedstock
required for the TOSCO II process (half-inch as opposed to 1/2 to 3
inches). Particulates generated from spent shale disposal areas are of
concern because they may contain polycyclic organic material. The hazard
potential of oil shale process chemicals is discussed under health and
safety impacts.

| Retorts will emit the criteria pollutants 502, NOX, CO0, hydrocarbons,
and particulate matter. In addition, they may emit quantities of ammonia,
hydrogen sulfide and polycyclic organic material.. Table 5-5 summarizes
maximum plantwide emissions of criteria pollutants for the two reference
case production levels. The data include emissions from the primary
crusher in the mine, the portal transfer, and fine ore storage, but do not
include emissions from the mines vent or spent shale disposal area. An
additional 0.2 TPD of fugitive dust (particulates) may be generated from
the mine vent, unpaved roads, the. crusher dump, coarse ore storage, delayed
coker dump and processed shale disposal.

These emissions may degrade the better-than-standard air quality over
the Colony tract and could contribute to short;term violations of federal
air qua]ity standards for'particulates and hydrocarbons in the surrounding
region. They could potentially affect visibi]ity in the Flat Tops Wilder-
ness Area to the northeast. Areas in Mesa County to the south of Garfield
County violate standards for péftiéd]ates and are-subject to inversions.
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Table 5-5. Emissions of Criteria Pollutants

Shale 0il Emissions after contro]s17 (TPD)
Production Level (BPD) N SO2 NO, HC PM co

47,900 3.8 20.9 >3.6 3.1 0.8

200,000 : 15.2 . 83.6 14.4 12.4 3.2

Water Resource Impacts

The production of 47,900 BPD of shale oil and LPG using the reference
design would require a raw water input to the plant of 8.08 million GPD
(24.8 acre—feet), Indirect water requirements would result from increased
human consumption due to population growth. The project-induced population
growth for a 47,900 plant is estimated to be 8,000 persons. The impact on
domestic water supplies can be estimated by using 160-200 GPD per person
water consumption. The maximum projected increase in domestic water
demands is approximately 1.6 million GPD (4.9 acre-feet). The aggregate
plant and domestic water requirements would be 9.7 million GPD (29.7).
These raw water requirements are in addition to any process-produced or
mine dewatering sources of usable water.

The withdrawal of large quantities of water from the area affects
surface water flow and the water table. Sufficient water rights have
already been obtained. However, cumulative water use due to regional
energy development potentially could affect vegetative growth, aquatic and
terrestrial animal populations, and would tend to increase downstream '
salinity. High salinity concentrations are a serious problem in the
Colorado River Basin.

‘Water pollution could occur as the result of waste water release,
leaching from storage/disposal afeas, or spills of products and process
chemicals. 0il shale production would produce waste waters from retokting
and upgrading operations, air and water cleanup units, cooling units.and
boiler blowdown, and salinity waste treatment. Waste water would be pro-
duced at the rate of 594,000 GPD. . The waste water would be recycled to
meet some process water requirements and used for moisturizing the spent -
shale. -However, surface or groundwater contamination could occur as the
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result of 1eaching from disposal piles, unintentional releases from water
containment areas, and spills from process equipment and storage tanks.

Process waters may contain a number of hazardous materials which could
damage aquatié and land species if accidentally released. These include
ammonia, organic acids, suspended organic compounds (pheno]ics,'amines,
organic acids, hydrocarbons, mercaptans), and smaller quantities of trace
elements. The impact of a release of these substances on the surrounding
environment would depend on the size of the release and the specific source
of the waste waters.

A significant potential source of water contamination is the Spent
shale disposal area in Davis Gulch. Davis Gulch drains into Parachute
Creek, a tributary of the Colorado River. A dam at the lower end of the
disposal area would contain runoff water from the disposal area in a lined
holding area until it is reused. This water may contain hazardous sub-

stances such as phenols and arsem’c.13

It would have a total dissolved
solids concentration of approximately 40,000 ppm, 99% of which would be
comprised of inorganic salts. The remaining 1% (estimated) would be made
up of organic material from hydrocarbon residues. Water quality damage
could occur as the resu]t of lining failure, dam fa11ure or- percolation

from the d1sposa1 pile.

Solid Waste Impacts

The 47,900 BPD case will .generate an average of 55,397 TPD of solid
waste. Spent shale accounts for 53,200 TPD. The remaining 2,197 TPD is
comprised of spent catalysts, shale dust, shale coke, and water treatment
sludges. 872 acres of Tand will be required for solid waste disposal over
the 20-year life of the o0il shale project. In addition, another 72 acres
will be required for diversioh structures to control runnoff from the shale
embankment. Leachates from the disposal area will be collected and reused
so that water resources are not contaminated by substances leached from the
spent shale and other wastes. The area will be graded to resemble existing
topography and will be revegetated. | '
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Land Use

Development of a 47,900 BPD oil shale complex on the Dow West property
will require 175 acres for the plant complex and ore storage, 42 acres for
the mine bench and flood control dam, 350 acres for roads and conveyor
routes, and 872 acres for spent shale disposal.16 Additional acreage would
be required for some offsite facilities and pipeline and powerline rights-

- of-way. Colony has cancelled plans to construct a 194-mile-long pipeline
to Lisbon Valley, Utah, but has not yet announced an alternate plan.

The topography of the site will be altered to accomodate the plant and
by spent shale disposal. Dams and diversion structures, as well as topo-
graphical changes, will alter drainage patterns. Diversion structures are
necessary to control potential adverse effects on water quality from plant
runoff and leachates from épent shale disposal. Topography also may be
altered by subsidence of the mine. The room-and-pillar method of mining is
designéd to prevént this occurrence. |

Health and Safety Impacts

A number of potentially hazardous materials are produced in the solid,
liquid and gas streams of shale oil processes. Workers may be exposed to
these substances by contact with the process streams or with fugitive
emissions. Polycyclic organic material residing on spent shale particles
could result in worker exposure by inhalation of respirable particulates.
If released to the ambient air, these substances could create a potential
for public health effects through low-level chronic exposure. The presence
of suspected carcinogens in shale oil is the chief health concern.
Benzo(a)Pyrene, which is frequently used as a gross indicator of carcino-
genicity, is. present in raw shale oil at a concentration of 30,000 to v
40,000 ppb, and in crude (upgraded) shale oil at 3,130 ppb. By comparison,
the concentration of BaP in other petrochemical substances ranges from
1,320 ppb in Libyan crude oil1 to 10,000-100,000 ppb in aspha]t.2 Some
- controversy exists over the use of BaP as an indicator of carcinogenicity,
howéver, because it has not been shown to broduce cancer in humans. In
addition,'it does not take into account synergistic éffects of multiple
carcinogens, and effects of co-carcinogens which may enhance the effects of
carcinogens. Additional testing'of shale 0il and refined products is in
progress. '
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Other occupational hazards present in shale o0il production include the
potential for accidents associated with underground and heévy equipment
uses, equipment failure, high temperature operations, and fire and
explosion hazards associated with hydrocarbon industries.

Ecosystem Impacts

0i1 shale development on the Dow West site would affect both
vegetation and wildlife. Effects on vegetation would result primari]y'from
clearing. Wildlife would be affected by increased human activity and dis-
turbance, habitat alteration, decreased water availability, and potentially
by degraded water quality.

Vegetation will be removed around the retort/upgrading complex and
along pipeline and powerline corridors. Spills, uncontrolled fires, and
off-road vehicle use could also affect vegetation. Adverse effects from
air pollution are expected to be negligible but could become significant if
additional oil shale development occurs in the area. Yellow columbine
(endangered) and sullivantia (threatened) may be eliminated from two sites
due to decreased water availability; however, both species also occur in
- other areas on the property which should not be affected by development.
Disposal of spent shale will destroy vegetation in the disposal area. The
disposal site will be reclaimed by reihtrodUcing native plant species.

Destruction of habitat and increased human activity may cause mule
deer from the Parachute Creek valley to winter in the Roan Creek area.
This would result in increased competition for food and may reduce the herd
size through increased mortality. Secretive animals such as mountain lions
and black bears will avoid the property. Construction will affect fish
populations in Parachute Creek due to siltation. Proper controls during the
construction period can mitigate this impact. Following construction,
natural stream action will remove excess silt over time. Restocking of the_
stream should replenish affected fish populations.

If spills of shé]e oil dr toxic materials occurred,‘a11 aquatic life
in Parachute Creek could be killed, and aquatic communities in the Colorado
River could be adversely affected. Other animals also may be affected by

increased human presence'and activities.16
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Major Uncertainties

The success of reclamation and revegetation of spent shale is
uncertain over the long term. Studies have been and are being conducted to
develop successful reclamation procedures. The effectiveness of controls
for spent shale leachates over long periods of time also is uncertain. In
addition, further toxicological testing is needed to assess the hazard
potential of the various chemicals present in oil shale processes.

Long-Term Impacts

The most'obvious long-term impact of shale o0il development will be the
permanent changes in contour and topography affected by‘large spent shale
disposal areas. Chronic health effects such as potential carcinogenicity
are also a significant concern. Wildlife will be affected by the removal
of their habitats and by increased human activity. Mining will affect the
local hydrology of the area, as will increased water use over a long period
of time. Reduced streamflow in the immediate vicinity of the pTant due to
increased water usage will affect plant and animal occurrence and distribu-
tion. Water use will a]so'preclude use for other purposes. This effect
would be reversible unless groundwater resources were tapped and were used
more rapidly than they were replenished. Primary water supply will be the
Colorado River. However, use of groundwater resources is planned during
construction and, if found reliable, will be used for plant operation.

5.1.4 Enhanced 011 Recovery

Enhanced oil recovery refers to various methods of producing oil from
reservoirs which no longer respond to conventional recovery methods
(pumping and water f1oodihg). Tertiary recovery methods presently being
studied include chemical flooding (including micellar polymer), 0, flood-
ing, and thermal methods. Thermal methods have been used effectively in
the recovery of heavy, viscous oils, such as those produced in Kern County,
California. Steam flooding, the thermal method selected for the reference
case, utilizes separate injection and productfon wells. Injecting steam
enhances the recovery of heavy oils by expanding the 0il1 and reducing its
viscosity, by pushing the oi] toward the recovery well, and by steam
distillation.

5-24



The following section discusses the environmental impacts associated
with the production of 50,000 BPD and 200,000 BPD of crude oil by steam
- flooding in Kern County, California. While the 200,000 BPD case is not
feasible in Kern County alone due to resource limitations and air quality
impacts, it is achievable nationwide, and is included for comparison with
other é]ternatives. The 50,000 BPD and 200,000 BPD production levels would

require the burning of 20,000 and 80,000 BPD respectively of crude oil to
produce steam for injection.18 (The 50,000 BPD and 200,000 BPD figures are
the net crude oil produced.) While alternative fuels could be used for
steam generation, they would significantly increase the cost of production.
Production would require an estimated 1,100 production wells and 1,400
injection wells for the 50,000 BPD case. 4,400 production wells and 5,600
injection wells would be required for the 200,000 BPD case.

Air Quality Impacts

Air pollution emissions from oil-fired boilers constitute the most
severe environmental impact of the steam flooding process. The crude oil
produced in Kern County is relatively high in sulfur (approximately 1.5%).
Its combustion would result in the emission of ]arge amounts of 502, as
well as N02, particulates, hydrocarbons, and carbon monoxide. The esti-
mated uncontrolled emissions of these pollutants are shown in Table 5-6 for
the 50,000 BPD and 200,000 BPD reference cases. If controls are assumed
for 502, N02, and particulates with efficiencies of 95%, 60%, and 95%
respectively, the controlled emissions for the 50,000 and 200,000 BPD cases
would be 5.0 and 19.8 TPD of 502, 10 and 40 TPD of NOZ’ and 0.35 and 1.4
TPD of particulates.

Table 5-6. Uncontrolled Emissions for EOR

: Emissions19 (TPD)
Net 0il Production 0il Burned for
Production (BPD) Generation (BPD) S0, NO, Part. HC co

50,000 . 20,000 9 25 i 1 1

200,000 ' 80,000 | 396 100 28 4 4
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Parts of Kern County are non-attainment areas for 502, particulates,
carbon monoxide and photochemical oxidants (formed by the reaction of NOx
with hydrocarbons in the presence of light). The emissions from steam
generation would exacerbate the already poor air quality in Kern County.
Pollution control devices such as FGD scrubbers would mitigate the impact,
but may not be able to provide sufficient emission reduction at an
acceptable cost. The air quality impacts of 200,000 BPD production may be
much more severe than for 50,000 BPD‘and may not be possible in Kern County
due to air quality restrictions, as well as resource limitations.

Other potential emissions from steam flooding include trace elements
in the burned oil, and hydrocarbons from the production wells and storage
facilities. Trace elements commonly found in California crude o0il include

manganese, nickel, vanadium and tin18

, none of which are currently regu-
lated as hazardous air pollutants. Hydrocarbon emissions from production
wells and storage tanks can be controlled with vapor recovery systems, and

_wou]d be significant only in the event of an o0il spill or other accident.

Water Resource Impacts

Steam flooding is a water-intensive process. The production of 50,000
BPD (net) of 0il would require 18.8 million GPD (18,941 AF/Y) of water for
steam generation. 200,000 BPD production would require 75.3 million GPD
(75,764 AF/Y) of water.20

Approximately one-third more water is produced with the oil1 than is
injected as steam in the Kern River field. Producers attempt to maintain
the ratio of water injection to water production at 1.0. If this water is
of sufficient quality it can be treated and used for steam generation.

-Groundwater is quite variable in Kern County, and generally of poor
qua]ity; A steam injection project at the Kern River field near _
Bakersfield reuses produced water for steam generation after extensive
treatment. However, water produced at the Midway-Sunset field is extremely
high in dissolved solids and hardness and cannot be economically. treated
for reinjection use as boiler feedstock.2’ Brines produced from the
Midway-Sunset field are disposed of in evaporation ponds to avoid contam-
ination of surface and ground waters.19 Steamflood operations requiring
water from outside sources could severely tax available water resources in
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the surrounding area. Prior commitments of available water supplies could
impede the development of enhanced recovery projects in parts of Kern
County.

Contamination of groundwater sources through leaks in well casings
generally is a concern in pressurized injection operations and 0il produc-
tion in general. However, due to the essential lack of potable groundwater
in Kern County, the potential for water quality damage is greatly reduced.

Spills of 0il or produced brine could occur as the result of accidents
at the wellhead, storage facilities, or along the transportations route.
. The contamination of surface waters due to spills is a concern only in
limited sections of the county, due to the scarcity of perennial streams.
In areas where useable water is present, spillage of large volumes of oil
or brine could have serious impacts on aquatic and terrestrial species,
causing stunted growth or death.

Leachates from scrubber sludge also could contribute to water
pollution. The disturbance of the surface during construction could impact
streams by increasing erosion and siltation. These disturbances would be
of concern only in parts of the county where surface water is present.

Most existing streams are already high in dissolved solids due to natural
sources.

Solid Waste Impacts

The primary solid waste associated with steamflooding is sludge,
produced by pollution control units and onsite processing of produced oil.
Since oi[ produced by steam flooding does not require upgrading before
transportation, the most significant source of sludge is the pollution
control equipment. Control of sulfur emissions is of‘particular
importance. Assuming an average sulfur content of 1.5% in the 0il burned
for steam generation_and 90% surfur removal efficiency, the 50,000 BPD case
would generate approximately 367 TPD of wet sludge from a typical lime-
stone FGD scrubber. The 200,000 BPD case would generate 1,468 TPD from
this source. ' |

Other solid wastes genefated by steamflooding operations include
drilling muds and fines, and wastes from site preparation. Drilling muds
and scrubber sludge may contain toxic substances which could potentially
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degrade water quality. However, solid wastes generated by this alternative
are generally less hazardous and of much smaller volume than those produced
by the oil shale alternative.

Land Use Impacts

The production of 50,000 BPD of crude oil would require approximately
1,100 production wells and 1,400 injection wells. A surface area of
approximately 4,000-5,000 acres wqy]d be utilized (16,000-20,000 acres
would be utilized for the production of 200,000 BPD of o0il). Grazing is
the land use most likely to be impacted, although much of the affected area
could be used simultaneously for grazing if hazardous areas (i.e.,
machinery and landfills) were fenced off. Grading and recontouring could
degrade land quality by accelerating erosion and increasing the potential
for mudslides. Reclamation procedures and proper contouring would mitigate
these effects. Subsidence may result from oil and water removal. This is
less likely than in conventional recovery since a large percentage of the
removed fluid volume is replaced. Finally, fluid injection may increase
the risk of seismic events.

Health and Safety .Impacts

Workers in steamflooding operations are exposed to the hazards
normally associated with 0il recovery, such as heavy equipment accidents,
explosions, blowouts, fire. and contact with the many organic substances
found in heavy crude oil. Additional hazards result from the use of pres-
surized steam, which can result in the release of extremely hot gas in the
event of equipment failure. Data to quantify the frequency and severity of
accident occurrences are not available for steam injection recovery.

tcosystem Impacts

Ecosystem impacts associated with enhanced 0il recovery include the
disturbance of habitats and subsequent changes in population dynamics due
to degradation of air, water, and land. Although similar impacts are asso-
ciated with oil shale development, the impact of enhanced oil recovery on
the whole is less severe since it generally occurs in areas which have
already been developed for 0il recovery. EOR may affect the endangered San
Joaquin kit fox and the blunt-nosed leopard lizard by changes in habitats.
The endangered California condor, whose feeding range extends into the oil
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producing region, would not be significantly affected by steamflooding
operations, since its nesting areas are located outside the region. The
condor is endangered by disturbances of nesting areas rather than
inadequate food supply.

Major Uncertainties

Air quality impacts associated with steam generation may impede the
use of thermal recovery methods in California even at the level of 50,000
BPD increased production. The 200,000 BPD case is unfeasible due to
resource limitations and to air quality, but could be achieved nationwide.
The proposed Underground Injection Control (UIC) Regulations could impact
enhanced recovery operations by increasing the cost of construction and
maintenance as well as increasing the degree of environment protection.

Long-Term/Cumulative Effects

Fluid injection can result in degradation of groundwater quality in
the long term. This would be of greater concern in areas having better
groundwater quality than Kern County. Air quality will undergo cumulative
degradation due to steam generator emissions, especially of SO2 and NOX.

Both oil shale productioh'and enhanced o0il recovery will result in
cumulative air quality impacts, but EOR will not generate the large volumes
of particulate matter associated with oil shale crushing, transportation
and storage. Socioeconomic impacts would be less for EOR due to predevel-
opment. However, the estimated potential o0il reserves recoverable by EOR
(51 billion barre]s)21 are much lower than the estimated, recoverable shale
oil (600 billion barrels total). EOR has the potential to provide an
alternative liquid fuel supply in the near- to mid-term, while o0il shale is
a mid- to long-term alternative.

5.1.5 0OCS Production

0i1 is produced from the Gulf of Mexico Outer Continental Shelf from
conventional bottom-fixed steel platforms. The two reference cases, as
discussed in Chapter 3, are based on average industry production figures.
The 50,000 BPD case assumes three platforms and recoverable reserves of 105
million barrels, whereas 11 platforms and 385 million barrels are assumed
for the 200,000 BPD case. Actual development would depend on the specific
site and reserves to exploited.
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Impact of 0i1 Spills in the Marine Environment

Two major sources of pollution from OCS production may cause
environmental dégradation: 0il spills and chronic emissions from routine
0CS operations. Chronic emissions are more easily quantified than pollu-
tion from oil spills and are discussed in detail later. 0il spills cannot
be predicted, although spill probability can be estimated.

An analysis of o0il spills of more than 1 barrel from 1971 through 1975
reveals that 97.8% of the spills were of less than 50 barrels of oil. The
remaining 2.2 percent of the spills accounted for 92.2% of the volume of
oil spilled. Out of a total Gulf of Mexico production of 1.811 bilTion
barrels in this five-year period, 50,143 barrels were spilled. This
amounts to 0.0028% of the oil produced.22 The Department of Interior
projects that for 790 million barrels of 0il which may be produced as a
result of the 1980-1985 Gulf of Mexico lease sales, there probably will be
3.29 spills of at least 10,000 gallons (238 barrels) each during the pro- 3
duction life of the reserves.23 This estimate is based on the amount of
0il to be produced and the mode of transportation (pipelines) to be used.
Extrapolating from this information, it can be projected that 0.437 and
1.60 spills of greater than 238 barrels are likely for the 50,000 and
200,000 BPD cases, respectively. |

The environmental impact of oil spills varies considerably, depending
on the nature of the spill, the transport and behavior of the spilled oil,
and whether the o0il contacts vulnerable resources. If spills result from
blowouts at the surface, large amounts of o0il components will evaporate
into the atmosphere. For example, if oil is spilled beneath the surface
from a ruptufed pipeline, much of the o0il would be taken into the water
column. 1If oil is spilled at the surface it may form slicks which cover a
considerable surface area. The rate of discharge and duration of the spill
also determine the types of effects the spill will have. Spill transport
depends upon such factors as location, meteoroTogical condifions, currents
and tides. These factors, as well as the location of vulnerable resources,
will determine how much damage is caused by the spill. Weather conditions
and the nature of the spill also will have a significant effect on the
efficiency of spill cleanup. Analysis by the Bureau of Land Management
(BLM) shows that Gulf resources such as birds, endangered species, and fish
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and shellfish are moderately sensitive to oil spills. Non-endangered
23
The
likelihood of oil spills from the reference case contacting vulnerable
resources cannot be projected at this time. BLM performs oil spill

marine mammals in the Gulf have a low sensitivity to oil spills.

trajectory analyses for specific sites when they are proposed for leasing.

Air Quality Impacts

Air emissions from OCS operations, disregarding emissions from spills
and well fires, are presented in Table 5-7. These emissions result pri-
_marily from fuel combustion for power generation, and oil storage and
processing and are uncontrolled. USGS regulations promulgated on March 7,
1980 (45 FR 15128) established exemption formulae to determine whether a
rig is subject to pollution control requirements, based on estimated emis-
sions and the distance from the rig to the shore. Based on these formulae
and'projected emissions, controls would not be required if the platforms
were 13.6 miles or more offshore. It is assumed for thfs discussion that
reference case production occurs at sufficient distance from the coast to
allow uncontrolled emissions. If operations were near coastal areas with
poor air quality, controls probably would be required. Air emissions also
may result from well fires or oil spills. If a gas blowout were to occur,
methane and other 1ight hydrocarbons would be re]éased as well as potenti-

ally toxic amounts of hydrogen sulfide. Natural gas combustion is essen-
tially complete so that if it burned only CO would be produced. 011

combustion in an 0il well fire generally is %ncomp]ete and therefore quan-
tities of volatilized petroleum, particulate carbon, carbon monoxide,
nitrous oxide, sulfur monoxide, and other partially oxidized matter would
be released in addition to carbon dioxide, sulfur dioxide, and nitrogen

dioxide._24

Sulfur dioxide emissions would not be very high because Gulf
crudes have a sulfur content which ranges from 0.1 to. 0.5%. If spilled oil
were released at or above the water surface, considerable amounts of crude
volatiles would be evaporated. Evaporation of as much as 15% of total oil

spilled has been observed.24
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Table 5-7. Average Daily Air Pollutant Emissions From

0CS Drilling and Production25
Production co HC v, % Particulates
(8PD) (TPD) (TPD) (TPD) (TPD) (TPD)
50,000 0.512 3.72 2.75 0.167 0.0340
200,000 1.88 13.6 10.1 0.608 0.125

Air quality in tﬁe Gulf OCS generally is very good and OCS emissions
should not have any serious impact on air quality. Those coastal counties
with major urban centers have air quality probiems which emissions from 0CS
operations could aggravate. The most serious air quality impacts would
result from large spills or oil fires.

Existing onshore processing facilities in the Gulf of Mexico are
sufficient to handie new Gulf oil production. Therefore, emissions from
onshore storage and processing facilities are not considered. '

Water Resource Impacts

0CS operations discharge oil and grease from routine operations. EPA
standards for new OCS sources limit oil and grease discharges in produced
water to an average of 30 ppm. Treatment equipment on platforms in the
Gulf has been able to reduce o0il content in water discharges to 25 ppm. Up
to 0.6 barrels of formation water are produced per barrel of o0il. The
average total dissolved solids content of formation waters produced off-
shore of Louisiana is 110,000 ppm as compared with 35,000 ppm for normal
seawater. The dissolved components of the produced water have been found
to dissipate very rapidly even in shallow water and therefore do not
significantly affect water duality. Some toxic metals have been found in
formation waters in concentrations greater than in sea water but the
concentrations do not appear to be significant.

Water quality will be affected by the disposal of solid wastes such as
drilling muds and cuttings. These materials are discharged from the
platform into the water. Approximately 39,000 cubic yards (82,000 tons,
assuming an average density of 2.5 g/cc) of drill cuttings and 75,000 tons
of drilling mud will be disposed of in the first year from the three plat-
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forms of the 50,000 BPD case. Cuttings and mud from drilling a single well
could be expected to produce a turbidity plume extending over a mile in
length, depending on weather and water conditions.24 If 21 wells are
drilled consecutively from one platform, a turbidity plume would be present
for more than 500 days. Large quantities of sediment also are suspended
during pipe]iné placement and burial. These sediments may affect benthic
organisms adversely by burying them.

0i1 spills can introduce large quantities of organic compounds into
the water column. Large volumes of water ultimately dilute the o0il as it
is dispersed. The oil is degraded over time by microorganisms and chemical
weathering. In shallow areas oil may become entrapped in bottom sediments
and be resuspended during storms.

Past Gulf OCS operations indicate that although short-term water
quality impacts may be severe, oil production does not have significant

long-term adverse effects on water quah’ty.24

Solid Waste Impacts

Drilling muds and cuttings are produced as solid wastes from OCS
operations and are discharged into the Gulif from production platforms.
This disposal results in increased turbidity as noted earlier. Such dis-
posal also may have adverse effects on benthic organisms. This is
especially significant in productive hard-bottom areas such as coral reefs.
BLM usually imposes restrictions on solid waste disposal and/or platform
siting in productive hard-bottom areas to minimize these adverse impacts.24

- Land Use Impacts

Approximately 5 acres will be required to provide a navigational buf-
fer zone around each p1atform.24 This will temporarily remove 15 acres and
55 acres of water and seafloor from commercial fishing for the 50,000 BPD
and 200,000 BPD cases, respectiVély. . Platforms are removed when production
ends and wells are plugged below the sea floor. Additional land should not
be required for onshore support, storage, or processing facilities because
adequate facilities already exist in the Gulf area. Additional onshore
land could be required if extensive development took place in the eastern
Gulf because this area does not currently support much OCS activity.

5-33



Occupational Health and Safety

From 1970 through 1976, 102 fatalities and 162 injurfes were
associated with Gulf OCS operations resulting from blowouts, fires and _
explosions, and miscellaneous accidents such as falls, drowning, and being
struck by falling objects.24 Total o0il production during this time period
was 2.6 billion barrels. Exposure to crude of] also may pose a risk to
health due to the carcinogenic potential of components such as polycyclic
aromatic hydrocarbons (PAH) found in crude oils.

Ecosystem Impacts

0CS 0il production will affect the Gulf of Mexico ecosystem. Low
levels of 0il and grease in the immediate vicinity of platforms could have
some chronic effect on aquatic populations, but the actual effects are not
well understood. Platforms will serve as artificial reefs and thus will
dramatically increase local marine productivity. Reef areas generally show
a marked increase in occurrence and diversity of species. Large, free-
swimming fish are attracted to platforms within a few days, and smaller
organisms accumulate over longer periods of time. For this reason, plat-
forms attract much of the spoFt fishing in the Gulf. The most serious
ecosystem effects which will be associated with OCS development will result
from 0il spills. '

Spilled oil may persist in the aquatic environment for several years.
Volatile aromatics are highly toxic and other low-boiling hydrocarbons may
also be toxic. 0i1 from a spill may have acutely toxic effects which
result in the death of organisms, or it may produce sublethal toxic
effects. Lethal effects generally result from the 0il interfering with
such cellular and subcellular processes as membrane activities. Sublethal
effects can be of a similar nature and can affect behavior, increase sus-
ceptibility to disease, reduce photosynthesis and fertility, and cause
abnormal. development. The effects ultimately may affect the survival of

individuals and may change population dynamics and equih‘bria..z6

Hydrocarbons may be ingested by most marine organisms. The chronic
effects of such incorporation of hydrocarbons, and specifically carcino-
gens, are not well understood, but are a cause for concern. Concern has
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also been expressed regarding the potential for accumulation of these com-
pounds in the food chain, as has occurred, with chlorinated hydrocarbons.
Evidence indicates that this will not occur although no firm conclusions
can be drawn at this time. “Although it has been found that oil spilled in
a salt marsh accumulates in almost all organisms in the marsh, some species
recover completely from the hydrocarbon contamination with time.26

Weathered, high boiling fractions of oil may affect individuals and
populations by coating organisms with oil. Birds are especially suscep-
tible to coating, the oil fouling their feathers, causing loss of their
ability to fly, keep warm and float. The birds may suffer toxic effects
from ingesting oil. Diving duck populations are most susceptible to oil
spills as they seem to be attracted to slicks. O0il may affect marine mam-
mals by coating respiratory passages and fouling baleen plates. Ingestion
of 0il and organisms contaminated by 0il could have toxic effects. Adverse
effects on individuals, if they occur, may significantly affect makine
mammal populations due to their limited occurrence and distribution.24
Coating should not be a problem for benthic organisms, except those in the
tidal zone, although these organisms probably will ingest oil because they
are usually filter feeders.

0il1 spills generally do not have significant effects on free-swimming
organisms such as fish and shrimp because they can avoid oil slicks.
Flavor tainting may occur through ingestion of contaminated organisms
although widespread tainting of fish and shrimp catches has not been
observed in the Gulf. O0il spills, however, may have significant impact on
fish larvae because they are not highly mobile and are much more sensitive
to toxic effects. Large portions of a year class may be affected in the
location of a spill, reducing the population in future years. This type of
effect is most significant when spills reach estuarine spawning grounds and
nurseries. -These areas support exceptionally productive communities and
are highly susceptible to oil spill damage.

Major Uncertainties

It is difficult to predict the environmental effects which will result
from oil spills except on a site-specific basis which incorporates tides,
currents, weather conditions, and the location of vulnerable resources.
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Site-épecific spill trajectory analyses can be used to estimate the proba-
bility of o0il spill occurrence and transport once a specific site has been
chosen.

Long-term Cumulative Impacts

Low-level releases of air and water pollutants may have very localized
effects on air and water quality and may have chronic effects on biological
communities. 0il spills may significantly affect air and water quality and
biological communities in the area of a spill. Spilled oil may persist in
an area for several years and may shift species composition and distribu-

tion away from habitats rendered unsuitable by oil contamination.26

5.1.6 Coal Liquefaction by SRC II

SRC II is a non-catalytic hydroliquefaction process which produces
fuel oil from coal, with byproducts of 1iquid butane, LPG, SNG, sulfur and
ammonia. The discussion which follows assesses the impact of two produc-
tion levels: 50,000 BPD and 200,000 BPD. These levels would require the
input of 16,700 TPD and 66,800 TPD of coal respectively. The reference
case is located in Mononga]ia County, West Virginia.

Air Quality Impacts

Air quality impacts associated with coal liquefaction include (1)
particulate generation from the mining, transportation, and preparation of
coal; (2) plant emissions of criteria pollutants (SOX, NO,, HC, CO and
particulates), sulfur compounds, organics and trace elements; and (3)
hydrocarbon emissions from product storage and transportation.

The reference case plants are supplied by Pittsburgh coal produced in
underground mines. Mine vents emit hydrocarbon gases (chiefly methane) and
particulates. Methane may be released or flared. Particulates are |
generated by coal transportation and preparation as well. Spraying of
water or polymers can be used to partially control these emissions.

The Tiquefaction plants will produce a number of emissions requiring
control. Among these are S0y, NO,, HC, CO and particulates. Table 5-8
summarizes plant-wide emissions (with controls) of these pollutants for the
two reference case production levels. The summary includes those emissions
generated by coal preparation at the SRC II plant site.
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Table 5-8. Emission of Criteria Pollutants From SRC II

. .. 27
Fuel 0il : Emissio (TPD)
Production (BPD) _ S0, NOx fac Part co
50,000 4.5 8.7 0.5 2.2 0.7

200,000 18.0 34.8 2.0 8.8 2.8

These emission levels could have a significant impact on regional air
quality. The most significant criteria pollutants emitted are S0, and
particulates. Several counties adjacent to Monongalia County exceed the
primary air quality standards for these pollutants. Modeling results for a
proposed 14,000 BPD SRC II plant in Monongalia County indicate that 94% of
the available PSD increment for total suspended particulates would be used

up by this plant.28

In addition to the criteria pollutants, liquefaction plant emissions
may contain trace metals and organometallic compounds, polynuclear aromatic
hydrocarbons (PAH), aromatic amines and heterocyclic sulfur compounds.
These materials may have long-tem cumulative impacts on public health at
low levels of exposure.

The storage and transportation of hydrocarbons can result in their
release into the atmosphere due to evaporation, spills and leaks. Fugitive
emissions from the liquefaction operations would also release hydrocarbons.
Hydrocarbons combine with NOX_in the presence of light to form photo-
chemical oxidants. The estimated hydrocarbon emissions from a proposed
14,000 BPD plant are small in comparison to the background levels in

Monongalia County.28

However, the background ozone levels for the area are
sufficiently high that a small increase in hydrocarbon emissions could

result in violation of NAAQS primary ozone standards.

Water Resource Impacts

The SRC II plants would require a water input of 238,094 BPD (10,066
acre-ft/year) for the production of 50,300 BPD, and 952,376 BPD (40,264
acre-ft/year) of water for the production of 201,200 BPD. Water availabil-
ity could potentially impede the development of liquefaction facilities at
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the reference production levels. Surface water is the primary industrial
water source in the region.

Water pollution impacts may occur as the result of mine drainage,
accidental liquefaction plant discharges or leaching from solid waste dis-
posal sites. Acid mine drainage has already caused severe water quality
degradation in the Monongahela .and other West Virginia rivers. The refer?
ence cases would require the undérground mining of 16,700 to 66,800 TPD of
coal. The mining effluents associated with these production levels are
shown in Table 5-9.

Table 5-9. Coal Mining Wastewater Effluents, Underground Mining29 (TPD)
Coal Production Level

16,700 TPD 66,800 TPD
Total Iron 13.5 54.0
Suspended Iron 3.23 12.9
Dissolved Iron 10.3 41.2
Manganese 0.280 1.12
Aluminum 1.67 . 6.68
Zinc 0.0560 0.224
Nickel 0.0276 0.110
TDS 182. 728
TSS 8.73 34.9
Hardness 46.9 188.
Sulfate 91.4 366
Ammonia 0.460 1.84
Strontium 0.0935 0.374
Chloride 3.96 -15.8
Fluoride 0.0524" 0.210

The SRC II reference case plants are assumed to have a zero discharge
design. All wastewater,including boiler and cooling tower blowdown water
and process water is treated and recycled in the plant. Water which is too
concentrated for reuse is evaporated in 1ined ponds. Surface and ground-
water impacts could result from equipment leaks, leaks in evaporation pond
liners, flooding of evaporation ponds duking frequent downpours, or other
accidental spills. Liquid wastes generated by the liquefaction plants will
» contain a number of hazardous substances, such as ammonia, hydrdgenvsu1-
fide, toxic trace metals, phenols, aromatic hydrocarbons, thiophenes,
aromatic amines and other organic compounds.29 The accidental release of
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these compounds into surface water or their percolation into groundwater
could seriously degrade the water quality and threaten aquatic and land
species.

Another potential source of water contamination at the. plant site is
leaching of hazardous materials from solid waste disposal areas. Solid
wastes such as coal ash, coal refuse and sludges from pollution control
devices contain hazardous substances which could degrade water quality.
This problem also is present in the oil shale alternative, although the
volume of spent shale generated is considerably greater than the solid
wastes produced by liquefaction.

Solid Waste Impacts

Coal liquefaction plants will generate large volumes of solid wastes
requiring disposal. The largest solid waste stream from the plant would be
the gasifier slag stream. Other solid waste streams include tramp iron and
coal refuse, sludge from tailing ponds and water treatment modules, mineral
ash, and oxidized solids from incineration of wastewater treatment
residues.29 The 50,000 BPD facility would generate 6,890 TPD of solid
waste and the 200,000 BPD facility 27,560 TPD.

Solid wastes can impact the environment directly by affecting land use
options and changing land contour and surface vegetation. They can have
indirect impacts on the air due to wind erosion, and water, due to
leaching.

Both Tiquefaction and oil shale production create large volumes of
solid wastes, although 0il shale operations produce a greater volume of
solid wastes per barrel of o0il produced.

Land Use Impacts

Coal mining can impact land use by causing subsidence or by damaging
surface vegetation through mine runoff. Liquefaction plants (process area
and coal storage only) will require approximately 400 acres of land for the
50,000 BPD production case and 1,600 acres of land for the 200,000 BPD
production case. The disposa] of solid wastes would require the commitment
of 250 to 525 acres for the 50,000 BPD production level, and 1,000 to 2,100
acres for the 200,000 BPD production 1eve1.29

5-39



Ecosystem Impacts

Mine runoff has an adverse impact on aquatic ecosystems, and also may
affect 1and animals depending on the affected waters. Surface waters in
the reference case area are already badly degraded due to mine runoff.

The hazardous substances associated with Tiquéfaction, such as PAH, toxic
trace elements, and various organic chemicals could result in adverse long-
term effects on animal and plant populations if released into the environ-
ment by air emissions or accidental liquid or leachate discharges. Signif-
icant increases in water consumption could impact aquatic ecosystems during
low-flow periods.

Health and Safety Impacts

The most significant potential health impacts of coal liquefaction are
those related to chemical hazards. Known and suspected carcinogens have
been identified in coal conversion process streams, including various
polycyclic aromatic hydrocarbons (PAH), hetero- and carbonyl-polycyclic
compounds, aromatic amines and inorganic trace e]ements.30

. Severe operating conditions such as high temperature and pressure tend
to result in the formation of polycyclic organic molecules, many of which
are considered hazardous. Since liquefaction processes use more severe
operating conditions than the production of shale oil, petroleum or
biomass-alcohol, it may be inferred that the potential for hazardous chem-
ical formation is greater for the liquefaction alternative. This seems to
be supported by a study being performed by E.I. du Pont de Nemours and Co.,
Inc. for DOE, which compares the health effects of various synthetic crude
oils. Preliminary results indicate that coal-derived liquids show a
greater hazard potential than shale-derived liquids, which in turn are more
hazardous than petroleum fractions. These findings are based on mutagenic-
ity and tumor initiation tests.31 (The study tested H-Coal materials.
rather than SRC-II 1iquids.)

Industrial workers in liquefaction p]ahts may be exposed to hazardous
chemicals in the work environment by inhalation or dermal exposure. Low-
level exposure over 1ohg periods could impact employee health. The release
of low levels of these substances into the ambient air could have long-term
effects on public health in the Surrounding region. Public health also may
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be impacted by contamination of surface or groundwater by hazardous sub-
stances. Several process chemicals, such as certain types of polycyclic
organics and arsenic, are believed to be cancer agents.

Workers may be exposed to safety hazards associated with high
temperature and pressure operations, the use of heavy equipment, fire and
explosion hazards, and equipment failure. Due to the developmental nature
of the technology, data are not available to quantify these hazards.

Major Uncertainties

The adequacy of wastewater control designs to clean produced waste
waters effectively is uncertain. The effectiveness of lined evaporation
ponds for the containment of hazardous waste waters is uncertain due to the
possibility of liner failure and flooding. Six or more inches of water
have fallen in a 24-hour period in the region. Air emissions such as
sulfur compounds and condensible tars may undergo chemical reactions after
emission, posing uncertain health risks. The ability of trace element
control devices (such as those used by the e]ectrdp]ating industries) to
effectively control these po]]utants in a hydrocarbon air stream is
uncertain.29 Organic compounds present in liquefaction processes require
further health effects testing. '

Long-Term/Cumulative Impacts

Long-term degradation of air and water resources may result from the
various effluents of the mining and liquefaction of coal. Of particular
importance is the problem of long-term exposure to potential carcinogens in
plant emissions and products, which may have adverse affects at Tow levels.

5.1.7 Biomass: Ethanol Production in Central I1linois

The following section discusses the environmental impacts of ethanol
production from corn based on a plant design by R. Katzen Associates.32
The first reference case is for 14 plants to be located in central
I1linois, producing 50,500 BPD of ethanol. The second case is for 56
plants which would produce 202,000 BPD of ethanol. The 14-plant case would
require an input of 824,600 bushels of corn/day and would burn 4,155 TPD of
I11inois No. 6 coal for process heat (i.e., for cooking the mash, fermen-
tation heat and other plant pkocesses). The 56-plant case would require

3,300,000 bushels of corn daily, and would burn 16,620 TPD of coal.
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7 The barrel-for-barrel equivalence of ethanol to petroleum was set
arbitrarily, as the simplest case, which can be scaled as desired. If a
Btu equivalence is desired, then the ethanol plant would need to produce
about 60% more (using gasoline equivalency) or from 65 to 90% more (using
petroleum equivalency). A case can be made for either. If vehicle-miles
is used as the equivalence criterion, then the Btu ratio would be appro-
priate, provided the demand-price elasticity effects are neglected. In any
event, a larger ethanol production capacity would result, and the emissions
and residuals would be increased proportionately.
Air Quality

 The burning of coal for steam generation would be the most significant
direct source of air emissions. Quantitative data on other sources of
plant emissions are not available. Some emissions of light hydrocarbons
could be expected from the fermentation and distillation processes.
Particulate emissions should not be high because a wet milling process is
used. Estimated air emissions for the l4-plant and 56-plant cases are
“shown in Table 5-10. If 95% removal is assumed, 502 emissions would be
reduced to 7.3 and 29.2 TPD for the two cases. Particulate emissions would
be negligible because of filtration which will remove particles down to 1
micron.

Table 5-10. Biomass/Alcohol Emissions

No. of Ethanol Coal Emissions>S (TPD)
Plants Production Burned SO2 002 Particulates
(8PD) (TpPD) (TpD)  (TPD) (TPD)
14 50,500 4,155 7.3 7,472 Negligible

56 202,000 16,620 29.2 29,888 Negligible
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Several urban areas in central I1linois violate NAAQS standards for
502. Particulate standards are violated in a number of counties in the
region. Emissions from coal-fired boilers would require controls to pre-
vent damaging air quality impacts. The release of large volumes of CO2

into the atmosphere is believed to have the potential for causing global
climatic changes.

Indirect emissions associated with ethanol production from corn
include particulate generation from agricultural activities and coal min-
ing. The amount of pollutants generated from these non-point sources is
difficult to determine. Control methods such as spraying of dust-
generating areas would mitigate the impacts to a degree.

Water Resources and Impacts

Ethanol production is a water-intensive process. The l4-plant case
would require 3.5 million GPD (3,587 acre-feet/year) of make-up water for
the production plants alone. The 56-plant case would consume 14 million
gallons/day (14,348 acre-feet/year). Although I11inois as a whole has an
abundant water supply, water occurrence is sporadic. Several central and
southern parts of the state do not have sufficient quantities of ground-
water to support even a single 3,600 BPD facility. Additional surface
reservoirs would have to be constructed if surface waters were used. This
area has a history of public opposition to reservoir construction. While
groundwater supplies could accomodate the 50,000 BPD case reasonably well,
the 200,000 BPD case may tax available supply and compete with other
uses.34 In either case, water supply will be a determining factor in
selection and distribution of plant sites. Some aquifer drawdown may
accompany development, although in areas where groundwater is plentiful it
is largely underdeveloped. '

Corn production is also water-intensive. No major impacts.on water
resources are expected to result, however, since the humidity of central
IT11inois is sufficient in an average year to provide for 83 bushels/acre
production levels.

Wastewater from the ethanol plants would requike biological treatment
before being discharged into surface streams. The volume of wastewater
requiring treatment and discharge would be approximately 15.4 million GPD
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for the 14-plant case, and 62 million GPD for the 56-plant case. Such
large volumes of effluent may pose problems in the region inasmuch as
reaches of the rivers in central I11inois are dry or nearly so for signif-
icant pertions of the year. Water for dilution of treated effluents may be
quite limited, resulting in adverse effects on water quality. Discharges
during periods of Tow flow may also hgve a beneficial effect by stabilizing
water flows.

Impact on water quality would also result from non-point sources
supplying corn and coal for plant operation. Agricultural and coal mine
runoff are the primary sources of water degradation in I1linois.
Agricultural runoff increases stream siltation and contributes pesticides -
and nitrogenous fertilizers to the aquatic environment. The fertilizers:
accelerate eutrophication, resulting in bad tastes and odors in the
surrounding waters. Runoff from coal mines and coal storage piles at the
plant would contribute acidic water to freshwater streams. Non-point
sources of pollution are more difficult to control than point sources.

Solid Waste Impacts

Coal ash would be generated by the coal-fired boiler units at the rate
of 384 TPD for the 1l4-plant case, and 1,536 TPD for the 56-plant case.
Coal ash requires proper disposal or recycling to prevent leachate contam-
ination of surface and groundwaters. Ethanol production will produce
significant quantities of two marketable byproducts. Distiller dark grains
can be sold as animal feed. The 14-plant case will produce 7,514 TPD of
the byproduct. Ammonium sulfate, which could be sold as fertilizer, would
be produced at a rate of 442 TPD (14-plant case). The sale and use of
generated solid "wastes" is a positive environmental characteristic of
ethanol production. |

Coal mining will produce overburden and fines requiring proper dis-
posal or reclamation procedures to prevent adverse land and water impacts.
Air and water pollution control methods wi]]vproduce sludges ét the plants.
. Sludges from biological water treatment may be used as fertilizer if prop-
erly treated. Scrubber sludges from flue gas desul furization can impact
water quality if proper disposal procedures are not followed. O0il shale
production will produce much larger volumes of solid wastes (e.g., spent
shale) than ethanol production and supporting activities. Wastes from
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ethanol production are generally less hazardous than oil shale solid
“wastes, and have a greater potential for recycling.

Land Use Impacts

Ethanol production is a land-intensive process. I1linois has a
relativeiy high average production ratio of 83 bushels of corn per acre.
At this rate the 50,500 BPD case would require 5,000 square miles of usable
agricultural land for corn production. The 202,000 BPD case would require
20,000 square miles of land. This is considerably more land area than
would be required for oil shale prbduction; however, the agricultural land
cdn be used for the same purpose year after year, and can be converted to
other uses relatively easily. Agriculture is already the prime land use in
central I1linois, utilizing approximately 90 percent of the land in most
counties.

Coal mining and the production plants themselves also would affect
land use. They would impact much smaller areas than agriculture, but would
commit the land to energy production for longer periods of time. Reclama-
tion of mined lands is necessary both for the production of 0il shale and
coal; however, the humidity of the centra] I11inois climate would make
reclamation easier than in the more arid West.

Other land use impacts include increased erosion from agricul tural and
mining activities, and possibly the subsidence of the land surface due to
mining.

Health and Safety

No unusual health and safety impacts are expected from ethanol
production. Typical mining hazards would be associated with coal opera-
tions supporting the ethanol plants. Machinery and pesticide hazards would

affect the supporting farms. Ethanol plant workers would be subject to
normal industrial safety hazards such as machinery accidehts and fire. The
presence of flammable liquids increases the probability of fire or exp]o;
sions. Hydrocarbon fumes (e.g., from gasb]ihe and ethanoT) would reduire

in-plant controls to prevent exposure or explosion. Safety risks associ-
ated with ethanol fermentation and distillation are expected to be less
serious than those posed by other technology alternatives due to less
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severe operating conditions, although data to substantiate such a safety
comparison are not available.

Ecosystem Impacts

The only significant ecosystem impact of ethanol production would be
changes in plant and animal (especially insect) populations resulting from
changes in traditional crops and land uses. This effect would be small in
central I]]inois'Since'eerh:already is a major crop. Degradation of air
and water quality from ethanol production would have a cumulative effect on
the health and distribution of plant and animal species. The increased use
of pesticides would affect insect and bird communities and potentiaily
could affect animals further up the food chain, including humans.

Major Uncertainties

A major uncertainty in assessing the impact of ethanol production is
whether the coal and corn used for ethanol plants will come entirely from
new production or by diversion of the products from existing destinations.
Although for the sake of comparison it must be assumed that the feedstock
will come from new production, in reality corn supplies may be obtained by
decreasing exports or from surp]uses normally kept off the market to pro-
tect prices, rather than from increased acreage. Many of the impacts
discussed above would be mitigated to the extent that current production
levels and practices were used to supply the plants.

The extent to which non-point sources of air and water pollution would
impaet_the environment are difficult to assess quantitatively. It is known
however, than non-point agricultural and coal mine runoff--two of the
impacts associated with. ethanol production--already are causingbdegradation
of water quality in central I1linois.

Long-Term Impacts

Although corn is a.reneWabie_resouree, its production and conversion
to ethanol reQujres the use of non—renewable resources, ihciuding coal,
'chemical fekti]izers lime, etc. 'The'continued erosion of land and silta-
tion of surface waters is acceierated but not caused solely by agricul-
ture. Its long-term effects will be to decrease land product1v1ty and
diminish stream flow.



The accumulation of pesticides in surface water, groundwater, and the
food chain due to agricultural runoff could have adverse, long-term effects
on the plant, animal and human population, provided new land is cu]tivated.
Air emissions will have a cumulative effect on air quality. Carbon dioxide
emissions may contribute to long-term climatic changes on a global scale. -

5.2 SOCIOECONOMIC CONSEQUENCES

The discussion of socioeconomic impacts is divided into three sub-
sections. An overview of socioeconomic effects and the analyses performed
for the EIS is presented in the first (5.2.1), comparative analysis of
socioeconomic effects associated with a nominal 50,000 BPD production level
by NOSR 1 and the five alternatives addressed in this EIS is presented'in
the second (5.2.2), and analysis of the cumulative effects of NOSR
development in western Colorado is provided in the third (5.2.3).

5.2.1 Overview

Large-scale energy development tends to generate rapid and _
discontinuous changes in the social and economic environment of rural
commmunities. There are basically five components of this energy-based

socioeconomic transformation as it has occurred throughout the country.35

1. SOCIAL DISRUPTION. Energy develoment causes sudden changes in the
population mix and patterns of everyday life. These in turn cause social
problems and social conflicts. Rates of alcohotism, drug abuse, mental
ill1ness, divorce and juvenile delinquency increase. While many of these.
problems are experienced by newcomers unaccustomed to their living
conditions, long-time residents are similarly affected by the disruption. .

2. PUBLIC SERVICE NEEDS. Americans have come to expect certain basic
public -services such as roads, water, schools, police and fire protection,
and social welfare assistance. During'rapid-growth, these services are
often overburdened, or unavailable to some groups. In addition, public
services which a small community did not provide before may be necessary to
support energy develoment to cope with its side effects. Tax rates must
often increase to cover the cost of'providing new or expanded services.

The lead time needed to design and build new facilities may mean that the
costs are -borne by those who live in the area before the boomtown popula-
tion has actually arrived.
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3. SHORTAGE OF PRIVATE GOODS AND SERVICES. During a rapid growth
period, the private market rarely keeps pace with demands for goods and
services, especially housing. In some cases, housing shortfalls actually
can restrict energy development and worker productivity.

4. INFLATION. Excess demand triggers inflation in prices, wages and
rents. While price increases may be welcomed by the storeowner whose costs
usually do not rise as quickly as revenues, and increased housing prices
benefit the l1andlord, inflation is particularly harmful to senior citizens
and others on fixed incomes who cannot take advantage of rising wages.

High construction wages, combined with a general labor shortage, also may
cause other wages in the local economy to rise.

5. REVENUE SHORTFALLS. Even though growth expands sales and property
tax bases, revenues may increase more slowly than costs in the short run.
These revenue shortfalls are due to (i) delays between the time. development
begins and the time a locality may realize either property or sales tax
revenue; (ii) dé]ays in raising capital for constructing and improving
public facilities; (iii) capital needs beyond local government's legal
bonding capacity; and (iy) location of high-tax yielding properties outside
the communities hosting the newcomers and the resulting public costs.

These adverse effects have typically been more pronounced in regions
where energy déve]opment is a totally new and unprecedented inf]uence, and
in this regard the development of 0i1 shale at NOSR 1 and the aiternatives
of coal liquefaction and private commercial shale development all share the

potential of generating major socioeconomic change while the development
alternatives for which a certain body of precedent experience exists

{enhanced oil recovery, Outer Continental Shelf oil production, and
gasohol) are unlikely to present as severe an intrusion or impact on their
respective socioeconomic environments.

For purposes of this analysis, quantitative estimates of the
beneficial and adverse economic effects of each alternative development
configuration have been derived; and where possible a genéral discussion of
the anticipated social implications of each particular development under
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study is provided. The economic measures selected here reflect a public
benefit/cost perspective and include the following:

1. Property tax effects (i.e., revenues) of constructing and
operating the relevant facility or facilities;

2. Residential property tax effects (i.e., revenues) associated with
the construction and operational work forces;

3. Local sales tax effects of work force wage and salary
expenditures;

4. State income tax effects of work force wage and salary payments;
and :

5. Fiscal impacts on local government due to influx of transient and
permanent work forces (i.e., costs associated with construction
and operation and maintenance of required new public, capital
facilities, including roads, schools and utilities, and community
service delivery systems, such as health, police, fire, and
education).

These standard public cost and revenue categories provide a uniform
basis for assessing the comparative economic impacts of the alternative
technologies under study. The social effects of the individual development
options are more difficult to anticipate since comparable quantitative mea-
sures are non-existent. Considerations of potential social and community
change are thus treated only in a general way. Several other qualifica-
tions to this analysis also need to be noted.

The comparative analyses do not derive from a precise year-by-year
modeling of the socioeconomic effects of each development option, and no
site-specific baseline analysis has been conducted. Various assumptions
necessarily have been made regarding local government tax structure and
public service delivery systems. No explicit analysis of existing capacity
in public facilities and services has been included, and thus all cases
tend to present a "worst case" impact profile. Of particular importance is
the fact that planned or in-place mitigation measures, both local and
federal, have not figured in the overall comparative analysis. For exam-
ple, it should be recognized that in recent years the State of Colorado
(the location of both the NOSR 1 and private 0il shale development option)
has been developing a progressive and comprehensive program to assist
communities which will be affected by 0il shale development. Colorado's
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comnunity impact assistance effort is funded primarily by revenues obtained
from the State's 0il Shale and Severance Tax Trust Funds.

Federal policies on inland impact assistance are less clearly defined.
There are only three federal programé specifically geared to addressing the
problems of energy-impacted communities: the Coastal Energy Impact Program
(CEIP); the DOE Farmers Home (Fm Ha) 601 Impact Assistance Program; and the
1920 Mineral Leasing Act which provides the states with up to 50% of reve-
nues collected for federal leasing activities, including federal o0il shale
lands. The CEIP, while not applicable for 0il shale deVeTopment, could
figure prominently in mitigation efforts connected with the 0CS and
liquefaction development options.

Public Revenue and Cost Categories

Public revenues and costs provide a basic measure of the impact (both
beneficial and adverse) associated with each of the development options
under study. The configuration of costs and revenues induced by the
respective development options has a direct effect on such broad public
concerns as the distribution of the public financial burden among citizens;
the perfonmanée of local markets, including labor, housing, land, consumer
goods, services, and transportation; efficiency in the consumption of
public services; and local control of future spending and resource
allocation decisions.

The revenue sources considered here include the following: retail
sales tax, property tax, and state income tax.

Retail sales taxes are commonly separated into two categories: (1)
general and (2) selective. Both forms are typically used at the state
level. The general sales tax is the form predominantly used at the local
level. The general sales tax is typically an excise tax levied on retail
sales of tangible personal property in the taxing jurisdiction. Sales of

services normally are excluded from taxation at both state and local
levels.

For purposes of this study, retail sales tax revenue has beeh derived
from wage and salary expenditures for all project peréonne]. It has been
assumed that net disposable income is equal to 70% of the gross wage and
salary income earned by construction and operation work forces and that 50%

5-50



of this net income is expended on items subject to tax. It is assumed
further that 50% of these taxable expenditures are purchased outside the
borders of what would constitute the regional economic environment of the
particular development in question. Finally, an assumed sales tax rate of
5% is assumed to prevail in all regional project environments.

The property tax is an ad valorem tax computed on- the assessed
valuation of all taxable property, real and personal, located within the -
territorial limits of the authority levying the tax. A basic distinction
is made here between the property tax revenue generated by the respective
energy facilities identified in each development option and the residential
and commercial property tax revenue that would flow from the new housing
and business development occasioned by the presence of new work forces and
population. The importance of property taxes as a key indicator of socio-
economic impact and as the principal source of local revenue for local
governments is illustrated by the fact that nearly 90% of all local tax
income normally is represented by property taxes. The added assessed
valuation of major energy faci]ities is derived by applying an average 30%
assessed valuation rate to the capital value of the facilities inherent in
each development option. An average mill levy of 25 mills has been applied
to obtain an estimate of plant based property tax revenue. Again, it
should be noted that, while assessment is not normally deferred until
construction is completed, no incremental or phased analysis of property
tax revenue has been undertaken.

Residential property tax revenue has been estimated by applying an
average per capita factor of $75 to the new population fostered by the
direct work force and induced employment associated with each development
option.

State income tax revenue effects of each development option have been
estimated by applying a uniform 5% rate to the gross wage and salary income
of direct and induced work forces. Conservative estimates of direct proj-
ect personnel wage and salary income and local service employee income have
been utilized. The respective estimates of gross annual income for direct
project personnel and induced or local service workers are $20,000 and
$15,000 (1980).
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Two aggregate local government per capita cost factors have been
utilized to estimate the total costs for new capital facilities and human
services that would be required for the population growth engendered by
each development option. These per capital cost factors were derived by
reviewing selected operations and maintenance and capital construction
budgetary data from representative local governments throughout the
country. An average 1980 local government capital cost factor of $800 per
capita was applied to the new population associated with each development
option to obtain a total local government capital cost estimate.
Similarly, a per capita cost factor of $600 for expanded human services
delivery was utilized to derive a comparable total cost estimate for that
category.

The comparison of cost-revenue impacts of the various alternatives is
based on peak operation employment and the population which it induces.
Although construction impacts would be significant, they are discontinuous
and not representative of the long-term balance between the costs and
revenues attributable to the various energy development alternatives. The
cost-revenue comparisons represent a typical year of development operation
and present the average total annual costs and revenues generated by the
induced population.

5.2.2 Comparative Socioeconomic Impacts of Development Options

This subsection provides a comparative analysis of the social and
economic effects that would be associated with a 50,000 BPD production
level at the NOSR 1 site and the realization of equivalent production at
five alternative sites utilizing the following alternative technologies:

1. Commercial 0il Shale Development, utilizing TOSCO II.processes
(i.e, the Colony development in western Colorado);

2. Coal Liquefaction, utilizing SRC II process near Morgantown, West
Virginia;

3. Enhanced 0il Recovery, utilizing steam 1nJect1on processes in Kern
County, California;

4. Outer Continental Shelf oil production in the Gulf of Mexico or in
southern California; and

5. Grain fermentation to produce ethanol for use in gasohol
production in central I1linois.
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~ Each alternative will be discussed below. A1l developments are viewed
in isolation with no concomitant development assumed. An assessment of the
cumulative effects of NOSR and other energy projects in western Colorado is
providéd in 5.2.3. There are no measurable socioeconomic impacts of the
conservation alternative and, consequently, no discussion is included in
this section. See the reasons for selection in Section 3.2.

NOSR and Colony Regional Description

The regional vicinity of the NOSR and Colony developments may be
viewed as encompassing Garfield, Rio Blanco, and Mesa Counties in western
Colorado. This three-county area is part of the great Colorado Plateau and
is dominated by the Colorado River and a pﬁepbnderance of national forest
and other federally managed lands.

Municipalities of importance in the region include: Grand Junction,
Parachute, Rifle, Glenwood Springs, Meeker, and Rangely. Population data
for the region are given in Table 5-11 and reflect the predominantly rural
character of the three counties and the rapid population growth experienced
during the past decade. '

Table 5-11. Regional Population Daté

1970 1980

Location ' Population Population
REGION 74,037 ' 110,299
Garfield County 14,821 22,514
Rifle 2,150 3,215
Parachute 270 : 338
Glenwood Springs 4,040 4,637
Rio Blanco County 4,842 6,255
Meeker ' 1,743 ' 2,356
Rangely ‘ 1,839 2,113
Mesa County | | 54,347 81,530
Grand Junction . 24,043 28,144
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The socioeconomic base of the regfon is supported by agriculture,
mining, and tourist-related industries; and land use patterns reflect the
region's relatively undeveloped nature.

The 0il shale region of Garfield, Mesa, and Rio Blanco Counties in
western Colorado has already experienced substantial growth due to coal
development and recreation and tourism-based attractions. Table 5-12
summarizes, for example, the population growth of Garfield County and its
incorporated-areas from 1960 to 1980. The Courity population as a whole
grew by 23 pércent during the 60s, or a 2.1 percent annual rate. Only
Glenwood Springs and the unincorporated area exceeded that growth. rate,
with 4.4 and 3.9 percent annual gains, respectively. (Annexations, which
may have artificially increased the apparent growth of towns and decreased
that of the unincorporated area, are not discounted in the Census data.)

Table 5-12. Population Grewth Trends - 1960, 1970, 1980

Compound Annual % Change
1960 1970 1977 1980 1960 - 1970 - 1977 -

1970 1977 1980

Garfield County 12,017 14,821 18,800 - 22,514 2.1 3.5 6.2
Carbondale 612 726 1,644 2,084 1.7 - 12.4 8.2
Glenwood Springs 2,637 4,040 4,091 4,637 4.4 0.2 4.3
Parachute 245 270 377 338 1.0 4.9 -3.6
New Castle 447 499 543 563 1.1 1.2 1.2
Rifle 2,135 2,150 2,244, 3,215 0.1 0.6 12.7
Silt 384 434 859 923 1.2 10.2 2.4
Unincorporated Area 4,557 6,702 9,042 10,754 3.9 4.4 5.9

Source: U.S. Bureau of the Census, 1960 Census, 1970 Census, 1977
Special Census, 1980 Census (Advance Report)

The 1970 to 1980 period showed a signfficant change in the trend of
~the 60s. Glenwood Springs' population growth slowed while Silt's and
Carbondale's annual growth,rates exceeded 10‘percent. Both Parachute and
the unincorporated area also exceeded the County's 3-1/2 percent annual
rate of change. Newcastle and'Rifle experienced moderate but increasing
rates of growth.
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The employment and population effects of the NOSR or Colony projects
will thus be superimposed on an area already experiencing substantial
growth.

NOSR Development Options

The development of a 50,000 BPD facility at NOSR 1 in western Colorado
will require a peak construction work force of approximately 2,100 persons
and a permanent operational work force (including mine personnel) of about
1,200. The overall development schedule is such that mining and opera-
tional personnel are introduced prior to the completion of plant construc-
tion, and thus the combined peak work force (i.e., initial operational
personnel added to the peak construction work force) may be estimated at
approximately 2,300 persons. This direct project work force will present a
short-term demand for additional local service workers in the region and
will foster a discontinuous increase in total population. The long-term
operational work force associated with the NOSR development will present a
substantial demand for local service employment, and for purposes of this
comparative analysis the permanent long-term population effects of the NOSR
development provide the basis for the following impact assessment.

The 1ong-term permanent operational work force of 1,200 persons at
NOSR 1 will support local service employment totaling about 1,800 persons.
This level of induced employment assumes a "muitiplier" effect comparable
to those identified in the large body of socioeconomic research that has
been undertaken in the region. The long-term total population effect (all
workers and their related family dependents) of the NOSR 1 development will
approximate 7,500 persons. The influx of 7,500 persons in the regional
vicinity of the NOSR development will alter substantially the existing
socioeconomic environment.

Retail expenditures on the part of direct project personnel and
indirect local service workers will generate approximately $440,000
annually in the sales tax revenue.

Projections of the property tax effects of the 50,000 BPD facility at
NOSR 1 can be estimated from a capitalized value of $875 million. The
plant's assessed valuation wou]ddbe roughly $263 million yié]ding about
$6.5 million in annual revenue.
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Res1dential-property taxes generated by the induced population would
total over $560,000 annually. Income taxes generated by project-related
employment would total over $2.5 million. Direct projéct_emp]oyment would
account for $1.2 million, and indirect employment would account for $1.35
million each year. |

Total public tax revenues generated by the project would amount to
over $10 million annually. Public costs wou]d'include 36 million in local
government expenditures and $4.5 million for expanded human services
delivery. Consequently, the costs of the 50,000 BPD NOSR development could
feasibly be offset by revenues generated by project adtivity.

However, if the project should be government owned and contractor
operated, there is a definite prospect that local government could lose the
property tax on the facility based on the holding of a recent court case.
In United States V. State of Colorado, 627 F.2d 217 (1980), the state was
sued by the U.S. over the issue of the taxing authority under Section
39-3-112 of the Colorado Revised Statutes, 1973. At issue was a user tax
imposed on Rockwell International Corp., which operated the Rocky Flats _
Nuclear Weapons Plant, near Denver, which is owned by the federal
government. The Court of Appeals ruled in favor of the U.S., holding that
the Colorado tax on Rockwe1l, as the user of tax-exempt property,'was in
reality a tax'on the property itself, and, as such, was barred under the
doctrine of impTied immunity. This loss of revenue would only be partially
offset by the payment in lieu of taxes (PILT) program. Since property
taxes on a NOSR oil shale facility account for over half of the potential
revenues, the governhent owned, company operated option would likely create
a significant burden on local agencies to accommodate the population influx
due to the development.
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The amount of government ownership varies among the five development
policy options, and the amount of property tax on the facility varies
inversely, as listed below.

Government
Option ‘ Ownership Property Tax
Lease 0% : 100%
Quasi-utility 0% 100%
Separate Ownership 27% 13%
Joint Ownership 50% 50%
Government Owned 100% 0%

(The loss of tax revenue due to partial government
ownership could again be offset in part from the
PILT program.)

The 200,000 BPD NOSR option would have significantly greater impacts
in the project area. The construction period would be six to seven years
longer than the 50,000 BPD option. The overlap of construction and oper-
ation activity would magnify the impacts on the socioeconomic environment.
The construction peak work force would remain about the same as in the
50,000 BPD scenario but the number of operation workers would increase to
an estimated 4,000 employees. Indirect local employment generated by
operation activity would amount to about 6,000 employees resulting in a
population increment of 23,000 which would constitute an overwhelming
increase in baseline population levels. ‘

The increase in population under the 200,000 BPD option would generate
over $1.7 million in residential property taxes. Income taxes paid by
operation employees would total $4 million annually and indirect employees
would account for an estimated $4.5 million in additional state income
taxes. Sales taxes generated would amount to approximately $1.5 million
annually.

The 200,000 BPD oil shale compliex would have an estimated capital
value of $3.2 billion and would generate approximately $24 million annuaily
in property taxes under the private lease option. Total revenues resulting
from the project would amount to almost $36 million annda]ly.

Public costs would also be substantial due to the massive number of
people involved. Local government capital expenditures would be expected
to amount to over $18 million per year. The cost of expanding human
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delivery services would amount to almost $14 million resulting in total
public service costs of over $32 million annually. Consequently, the
project under the 1nease option would likely produce enough revenue to
offset the public service costs associated with the project.

However, as in the case of the 50,000 BPD option, if the government
owned, company operated option were pursued resulting in a loss of most of
the property taxes generated by the project, there would be a major burden
placed on local government.

Colony Development Option

The Colony Development would be quite similar to the 50,000 BPD NOSR
development in terms of costs and revenues. The estimated construction
work force is somewhat larger at 2,400 workers whereas the operation work
force of 1,000 to 1,200 is comparable to the NOSR option. The operation
activity will generate approximately 1,800 service jobs resulting in a
total project-induced population increment of about 7,000.

The new population would generate almost $338 million in residential
property taxes each year.' Income taxes paid to the state by direct and
induced employees would total over $2.5 million per year. Local purchases
made by project-related workers would amount to almost $370,000 annually.

The capital value of the o0il shale facility would be approximately $1
billion and would generate over $9.5 million in property taxes each year.

Total annual revenues resulting from this project would amount to
almost $13 million. Public costs would total almost $9.7 million
representing local government capital expenditures of $5.5 million and
additional costs of $4.2 million for human services.

The accommodation of the direct and indirect population growth that
will be associated with oil shale development in western Colorado will be a
critical determinant of the feasibility and ultimate success of any
specific project that is contemplated for the region.

The Colony project staff has conducted extensive analyses of the
likely land use and settlement patterns that would result from the Colony
project in the absence of systematic community development planning
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- efforts. These analyses reveal that the area of significant and direct
socioeconomic impact would be the Colorado River Valley between Grand
Junction; Colorado, and Glenwood Springs.

A variety of possible urbanization patterns with varying degrees of
land use and zoning controls can be postulated, ranging from uncontrolled
scattered linear development from Glenwood Springs to Grand Junction to a
concentrated new development with a diversified employment base.

Three alternative settlement patterns were selected by Colony for
further study of their consequences and offsite impacts. They were (1)
expansion of existing communities, (2) scattered growth, and (3) a new
community accompanied by some expansion of existing communities.

Existing communities were examined in terms of their growth potential
by looking at various factors--developable land; unused school capacity;
ability of sewer, water and road networks to expand; fiscal position;
community facilities; etc. Grand Junction is western Colorado's major
transportation and service center and due to its size and expansion poten-
tial, will be impacted to some degree. However, its location is some 50
miles from the town of Parachute and a two-hour, one-way commute to .
Parachute Creek plant sites. Likewise, Glenwood Springs, another substan-
tial community is some 40 miles to the east of Parachute. Its expansion
potential is limited by severe topographic features. The town of Rifle,
nearer to the Parachute entry to the southern Piceance'Basin, has substan-
tial growth areas, and, notwithstanding limited sewer and water capacities,
could accommodate a portion of the direct and indirect population increase.

Uncontrolled fragmented growth would most likely locate itself
adjacent to the existing road system, limited to the linear Interstate 70
corridor. This potential growth area has both a highly vulnerable eco-
logical and air quality condition, a highly productive ecosystem from the
standpoint of wildlife and a high frequency of natural temperature inver-
sions which could be impacted more severely by emissions associated with
increased urbanization and automobile commuting. Some river bottom areas
are within highly constricted canyons where air stagnation is even more
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critical. An uncontrolled scattered urbanization in the region would
necessitate long distance automobile-oriented commuting to work locations,
contributing pollutants to these areas with poor air dispersion conditions.

Parachute itself and the head of Parachute Creek Valley, although a
pleasant south-facing valley with a temperate climate, provide only a
restricted area for development. The present checkerboard housing devel-
opment and ownership pattern of the valley would prevent the siting of any
extensive development. Without planning controls, strip growth of piece-
meal sprawl would likely result both up and down river from Parachute and
up Parachute Creek. Although Parachute is convenient for urbanization in
terms of the home-to-work commute, topographic features limit land avail-
able for expansion with hills on either side and.the river and floodplain
to the south. With cold air drainage down the valley from the north, local
air pollution could result from both the o0il shale development and
commuting to it, as indicated by studies of the air quality impacts.

Colony Development is committed to a planned comprehensive new
community on the Battlement Mesa south and east of the Colorado River at
Parachute, thus restraining the unmanageable growth pressures on Rifle and
Parachute without depriving them of a significant portion of the project's
economic benefits. |

The major planning criteria for choosing the Battlement Mesa site for
the new community can be summarized as follows: '

Most workers will prefer to live as close to their jobs as'possible.
This site Tocates a majority of Colony's workers near Parachute and would
place them in the same school district and fire district as the o0il shale
plant, which will assure that tax revenues from the induétria] plant wi]]
be available to such districts. This location wouid also reduce worker :
commuting and be beneficial in energy conservation and vehicular air
pollution reduction. Strip development would also be minimized. The new
community concept would greatly reduce the impact on Parachute and other
communities.

The primary purpose of developing Battlement Mesa as a new community
is to provide housing for construction and operational personnel working on
Colony, and it should be emphasized, on other potential oil shale projects
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located north of Parachute, Colorado. Such residential development and
related public and business services will benefit the region in the
following ways:

a. The existing cities and towns in Garfield County will not be

damaged by rapid population increases beyond their ability to
provide housing and necessary public services.

b. Scattering of housing and business services in an undesirable

manner in unincorporated areas, especially along the Colorado
River Valley, can be minimized.

c. Unnecessarily 1bng travel distances from workers' places of

employment to housing areas will be avoided, thus reducing travel
costs, added traffic hazards, and increased air pollution.

d. Employees in the o0il shale industry will have an added variety of

housing choices and convenience of location which should improve
their morale and satisfaction with the area as a place of
employment.

Enhanced 0i1 Recovery Development Option

Enhanced 0i1 Recovery as proposed in Kern County, California would
utilize existing oil recovery facilities thereby reducing considerably the
impacts of development. The peak construction emp1oyment is estimated at
600 workers. Operation employment is estimated at 175 and would generate
service employment of approximately 260 workers. The resulting population
induced by the project would number about 1,000 and would represent a minor
effect on baseline county population characteristics.

Retail expenditures by the new population would generate approximately
$53,000 in sales taxes annually. Property taxes generated by the new

population would amount to approximately $75,000 énnua]Ty and state income
tax would be approximately $370,000 each year.

The capital value of the EOR facilities has been estimated at about
$380 million and would generate property tax revenues of approximately $2.9
million annuaily.

Total revenues generated by the EOR development would be over $3.3
million annually. Public costs associated with the new population would
total about $1.4 million, significantiy less than project related costs.
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Outer Continental Shelf Development Option

Outer Continental Shelf development would also utilize existing
systems requiring the smallest construction and operation work force of
all the alternatives. This development opt%on is estimated to require only
120 construction workers and 44 operation personnel, 30 offshore and 14
onshore. Operation emp]byment would generate an additional 66 service
employees resulting in a total population increment of 254 which would be
insignificant in the proposed areas of Santa Barbara, California or the
Gulf Coast in Texas.

Residential property taxes would amount to about $19,000 annually.
Income taxes paid to the state by project related employees would amount to
less than $940,000 annually. Sales taxes would amount to only $13,000 per
year.

Total revenues would amount to about $3.5 million per year, the
largest'share of whith would come from property taxes on the 0CS facili-
~ties. Public service costs for the project related population would be
quite Tow due to the small number of people involved. Only about $350,000
would 1ikely be expended by local service agencies.

Biomass/Alcohol Development Option

Alcohol production would not be new to centrat I11inois; however, the
project would require total operation work force several times larger than
the EOR and OCS alternatives and intensive development would be required to
ensure rapid attainment of a 200,000 BPD equivalent. The construction
force of fourteen_3,600-BPD plants would require almost 2,000 employees
during peak construction activity. The total operation work force would
‘also be relatively large (approximately 2,200). Operation employment would
generate an additional 3,300 service workers reshlting in a project-related
population increment of almost 12,600 people throughout the affected areas.
Since it is likely that the 14 plants will not be located in a single site,
the population increase in any one community would be only a fraction of
the total population increase. In some agricultural communities an
increase in employment opportunities would have a beneficial effect.
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The induced population would generate almost $65 million in property
taxes annually and over $1 million in sales taxes. Income taxes would
total over $4.5 million per year.

The capital value of gasohol facilities is less than any of the other
alternatives and would account for relatively sma]]ef property tax revenues
to local jurisdictions. The facilities are estimated to have a capital
value of about $812 million and would generate property taxes of
approximately $6.1 million annually.

As a result, public revenues from gasohol development would total
about $13.2 million. Public service costs would total about $27 million
dollars representing a potential deficit of almost $13 million per year to
state and local governments.

Coal Liquefaction Development Option

Coal liquefaction is the most labor intensive alternative. Peak
construction employment has been estimated at 7,089 workers which is far in
excess of the other development options. The operation work force has been
estimated to be 1,774 workers. Service employment generated by the opera-
tion activity would total almost 6,000. The resulting population increment
of over 20,000 persons would significantly impact the socioeconomic
environment of Morgantown, West Virginia.

The induced population would generate over $1.7 million in annual
residential property taxes. Project related employment would generate
approximately $8.5 million in state income taxes and almost $1.5 million in
.sales taxes each year. |

Property taxes on the coal liquefaction facility would amount to
almost $18 million annually. The total revenues generated by the project
would then total nearly $30 million annually.

Public service costs, however; would be overwhelming. Local
government capital expenditures would 1ikely be mOre than $18 million per
year. The cost of expanding human services delivery would be almost $14
million per year representing a total annual public service cost of over
$32 million. It is clearly infeasible that project geherated revenues could
offset the public service costs and social impact of this alternative.
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Conservation Option

Thé conservation alternative is difficult to assess in socioeconomic
terms. The primary consequence of saving 50,000 BPD of gasoline is a 0.6%
decrease in the amount of gasoline pumped across the nation. This does not
sound high enough to affect the service station industry, but might con-
ceivably impact the gasoline distribution industry slightly. The socio-
economic impacts of the conservation alternative as defined are expected to
be minor since vehicle design changes would probably be accommodated in
annual model changes routine to the auto industry, which do not generate
any significant demand for new employment. As mentioned in Section 3.10,
no socioeconomic analysis of this alternative has been attempted here.

Comparative Socioeconomic Analysis Data Summary

A summary of employmenf, capital cost, revenue, and public cost data
for the socioeconomic comparisons of the technology alternatives and
development policy options is presented in Table 5-13.

5.2.3 Cumulative Socioeconomic Effects of NOSR Development in Western
Colorado '

In the preceding comparative analysis, NOSR 1 iMpacts were considered
in isolation. Howevek, the magnitude of the cumulative socioeconomic
impacts that could be manifested in the three county regions of interest in
Colorado, are of special interest since they could exercise great influence
on the timing and configuration of the ultimate development policy adopted
with regard to NOSR 1. '

In order to examine the issue, a cumulative socioeconomic impatt
analysis was performed. The analysis recognizes the possible development
of various oil shale, synthetic fuels, and coal mining projects in western
Colorado over the next 20 years, and portrays the population and fiscal
implications that these combined developments will have with and without a
100,000 BPD NOSR development. The specific energy devé]opments that have
been modeled include: the Colony, Union, C-b, and Mobil o0il shale |
projects; the GEX, Sheridan; Snowmass, Colowyo, Northern coal projects; new .
coal leasing under the Hams Fork/Green River Program; and the Moon Lake
Power Project. |
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Tabie 5-13, Comparative Socioeconomic
Analysis Data Summary

50,000 BPD 50,000 BPD 200,000 BPD 200,000 BPD 50,00 BPV
NOSR NOSR NOSR NOSR ENHANCED COAL UUTER LASUHUL CULUNY
{INDUSTRY) {GOCO) (INDUSTRY ) (G0CO) OiL LIQUE-  COUNTINENTAL  (BIUMASS
RECOVERY FACTION SHELF ALCUHOUL)

Peak Construction Employment 2,100 2,100 2,100 2,100 600 7,084 120 Z,Luu Z,400

Peak Uperation Employment 1,200 1,200 4,000 4,00V 175 1,774 30 ¢, 200 1,¢wu

Operation Induced Employment 1,800 1,800 6,000 6,000 263 6,000 45 3,300 1,800

Population Associated with

Operation and Induced

Employment 7,500 7,500 23,000 23,000 1,000 Z3,000 173 1z,600 7,0W

Capital Value of Facility . .

($000) $1,295, 000 $875,000% $4,700,000  $3,200,000* 3$35U,LUU 32,400,000  $575,000 $blez, 000  §1,270,000

Estimated Annual Property

Tax Revenue from Facility :

($000) $9,713 *x $35,500 *x $2,650 $18,000 $2,81¢ 36,0%0 39, 5¢5

Average Annual Residential ) .

Property Tax Revenue ($000) $562 $562 . $1,725 $1,72% $76 $1,725 312,975 31,449 35,175

Average Annual Sales Tax '

Revenues ($000) $371.5 $371.5 $1,480 $1,486 $53.5 $1,486 $Y 31,028 3367
Direct Operational $210 $210 $700 $700 $30.6 $700 $5 3588 $2iv
Induced Employment $236 ) $236 $766 $786 $23 3746 4 $440 $1b7

Average Annual State Income ) :

qu Revenue (SQDO) $2,550 $2,550 38,500 $8,500 $372 $4,550 3632.5 34,675 3¢,55
Direct Operational - $1,200 $1,200 $4,000 $4,000 $175 $4,000 $30 32,20V $1,zu0
Induced Employment $1,350 $1,350 $4,500 34,500 $197 44,500 $34 $2,475 31,550

Total Average Annual

Revenues ($000) $13,190 $3,550 $47,200 $11.711 $3,351 $29,711 33,472 35,28z 312,95y

Total Average Annual . .

Public Costs ($000) $10,500 310,500 $32,200 $32,200 $1,411 $32,200 3242 327,000 3,000
Capital Costs $6,000 $6,000 $18,400 $18,400 $806 $18,400 $158 $15,450 $5,5¢0

Service Costs $4,500 34,500 $13,800 $13,800 $605 $13,b00 $104 311,550 34,140

* Government ownership cost does not include land cost, insurance and contingency funds.
**Property taxes lost -to local govermment with loss offset only partially by PILT.
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Figure 5-1 and Tables 5-14 and 5-15 illustrate the combined population
effect of these developments juxtaposed with a 100,000 BPD development at
NOSR 1. The production level at NOSR 1 is assumed to be realized through
two 50,000 BPD mining and surface retort facilities with the first plant
introduced in 1987 and a second in 1989. Four communities would experience
substantial growth in the three county region (Parachute, Rif]e,'Battlement
Mesa, and Meeker) and under the assumed development scenario the additive
impact of the NOSR development can be seen.in Figures 5-2 through 5-5 and
Tables 5-16 through 5-23.

It should be emphasized that the population growth reflected in the
previous Tables and Figures is modeled on the basis of a hypothetical
energy development scenario in western Colorado and a hypothetical
development option at NOSR 1. No specific policy option is thus implied.

The population growth that will be attendant to the combined or
cumulative energy development in western Colorado and the growth associated
with development at NOSR 1 will have obvious fiscal implications for local
governments in the region. A comprehensive analysis of public costs that
could be associated with the hypothetical cumulative development scenario
presented above is summarized in Tables 5-24 and 5-25 below. Most of the
public costs associated with energy deve]opment are due to the increase in
demand for facilities and services by the new population which aécompanies'
the capital intensive/labor intensive energy facility. The number of
people and the rate of in-migration affects the level of expenditures that
must be made to meet the new demand.

The typical oil shale corridor community in Colorado has existed for
years with a very modest municipal budget, issuing revenue bonds
occasionally to cover costs of upgrading the water and sewer systems, and
avoiding issuing general obligation bonds except, on occasion, to upgrade
school facilities. Access to adequate housing, schools, and recreation
facilities is considered to be a prime factor in attracting a productive,
‘stable, skilled work force, but the costs of upgrading existing facilities
and providing new facilities and services could be overwhelming when
compared to the current budgets of counties and municipalities in western
Colorado. |
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89-G.

TOTAL
POPULATION

110295,
114657,
120582.
131791,
145754,
158780.
167920.
185031.
194209,
1993717,

Table

108531,
10986 1.
108895,
107087.
106837,
107677.
108667.
109619,

5-14.

FEMALE

55464.
57542,
60334.
65533,
72183,
78436.
83179,
91066.
956136.
290324.
97176.
97672,
100604.
105722.
107623,
107319.
106191.
106117,
107026,
108084.

1091048,

0-5

11225
11960
12928
14616
16408
18020
19194
21144
22117
22485
21837
21547
21872
22797
22965
22261
21491
20996
20752
20590
20455

6-11

10643
11014
11428
12340
14032
15787
17316
12471
20882
21851
21543
21562

12-14
4970

15-17

60+ .

1-YR OLD

Three-County Region Regional Energy Impact - Without NOSR

DEATHS

IN-
MIGRATIO!
3ia

4691,
9a88.
12472,
11291,
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Table 5-15,
TOTAL MALE
POPULATION

110295, . 54831,
114657, 57115.
120582, 60248,
131791, 66258.
14575%8. 73575.
158780, 80344.
167920. 84742.
1850131. 93965.
194426. 98699.
200823. 101887.
198494, 100087.
205082. 103737.
216314, 109770,
228872, 116424.
235€€13. 119643.
231287, 116645. .
228423, 114866,
228421, 114777,
23055¢C. 115804.
232922, 116955.
235181, 118044,

Three-County Region - Impact of Regional Energy Development

FEMALE

55464.
87542,
60334.
65533.

with Development at NOSR 1

0-5

11225
11960
12928
14616
16408
18020
19194
21144
22140
22641
22151
22508
23485
24605
25086
24254
23471
229913
22775
22627
22489

6-11

10643
11014
11428
12340
14032
15787
17316
19471
20904
22000
21845
22402
23473
24691
25370
24807
24307
24044
23937
23771
23557

60+

1-¥R OLD

2072,
2172.
2288,
2517,
2800.

DEATHS

IN=-
MIGRATION
3186.
4691.
9888.
12472,
11291,
7201.
15024.
7059,
3950.
~4808.
4212,
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Table 5-16. Regional Energy Impact - Without NOSR

" Parachute, Colorado

YEAR  TOTAL MALE FEMALE 0-5 6-11 = 12-1% 15-17 60+ 60+ 1-¥YR OLD DEATHS IN-
POPULATION MALE FEMALE MIGRATION
1980 339, 173. 166. 32 3a 15 20 36 41 S. S. 2S5.
1981 36S. 188. 177. 35 42 20 20 kk] 42 6. 5. 122.
1982 488, 257, 231. 48 53 27 . 23 34 42 9. S. . 526.
1983 1018. §59. 459. 116 101 49 46 37 44 20+ 7. 344.
1984 1376. 739. 637. 169 147 70 69 40 49 29. 7. 537.
1985 1934. 1043. 891, 239 21 922 97 46 54 q1. 9. 237,
1986 2204. 1170. 1034. 279 248 11 13 48 59 T 48. 10. 1278a.
1987 3521, 1936. 158S. 433 373 158 160 66 70 75. 14. -121.
1988 3460, 1884. 1576. - 430 373 164 154 67 7 73. 13. -380.
1989 3138. © 1684. 1454. 390 3si 153 140 65 72 6S. 12. =-891.
1990 2299. 1182. 117, 296 275 120 109 - 48 60 49. 10. -57.
1991 2280. 1178. 1102, 284 270 119 110 51 62 46. 10. 78.
1992 2393, 1249. 1144. 289 280 124 113 55 62 47. 10. 183.
1993 2812. 1494. 1318, an 318 140 131 63 68 54. 1. -118.
1994 273S. 1414. 1301. 21 315 140 132 63 70 52, 11. -124.
1995 2651. 1372. 1278. 305 307 142 131 61 72 50. 11, -226.
1996 2463. 1257. 1205. 280 291 136 123 60 73 46. 1. -65,
1997 2432. 1238. 1194. 270 284 136 123 62 74 44. 1. =34,
1998 2430. 1. J6. 1194. 260 282 135 127 66 77 43. 1. -14.
1999 2447. 1244. 1201, 256 278 136 129 68 81 42. 11, -2.
2000 2475. 1257, 1218, 252 276 137 132 72 as 42, 0. 0.
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TOTAL

POPULATION

339.
365.
488,
1018.
1376.
1934.
2204.
3521.
3471.
3218.
2444.
2735.
3063.
3521,
3644.
31317.
3196.
3161.
3178.
3210.
3250.

MALE

173,
188.
257.

Table 5-17. Impact of Regional Energy Development

FEMALE

166.
177.

Parachute, Colorado

60+
FEMALE

1-YR

DEATHS

S.

IN-
MIGRATION
25.
122,
526.
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Table 5-18. Regional Energy Impact - Without NOSR

Rifle, Colorado

YEAR TOTAL MALE ~ FEMALE 0-5 6-11 12-14 15«17 60+ 60+ 1-¥YR OLD DEATHS IN=-

' POPULATION MALE FEMALE MIGRATION
1980 3215. 1584. 1631. in 330 139 185 215 1] 56. 33. 42.
1981 3282. 16204 1662. 324 335 151 171 214 314 58. 3. 219,
1982 3527. 1734. 1793, 369 361 165 167 205 310 65. 33. 2257.
1983 §818. 29813, 2R35. 674 5§92 290 275 229 337 117, an, 3721,
1984 9619, 4960. 4659. 1201 1044 509 507 268 390 206. 50. 4212,
1985 13994. 7273. 6721., 1782 1574 728 731 320 451 309. 62, 4A68.
1986 19118. 9934. 9184. 2481 2214 992 - 1022 3s1 531 431, 76. 3e61.
1987 23344. 12233, 1", 3007 2701 1170 1203 440 592 527. 89. 1541,
1988 25327. 13312, 12015. 3238 2936 1263 1252 479. 635 564. 97. 2262.
1989 - 28055. 14755, 13299. 3566 3266 1408 1365 531 691 6113, 107. = =2245.
1990 26314. 13538, 12776. 3424 3165 1391 1312 490 673 582. 101. ~516.
1991 26273. 13526. 12747. 3359 3145 . 1419 1290 508 690 564. 1013. 2469.
1992 29196. 15173, 14023, 3652 3427 1560 1417 565 740 609. 114. 5663.
1993 35344. 18660. 16684. 4327 4025 1818 1700 669 828 718. 135. aa1.
1994 36297. 18938. 17359. 4466 4209 1917 1825 .689 867 734. 138. -2491,
1995 342395, 17760. 166134, 4169 4043 1863 1738 682 870 686. 135, -3324.
1996 31609. 16128. 15482. 3772 3765 1747 - 1616 653 856 617, 128, ~-13134.
1997 30755. 15677. 15077, 3562 3653 1697 1586 673 866 582. 128. -101.
1998 31098, 158413. 15256, 3497 3674 1710 1627 713 209 571. 132, 0.
1999 31530 16052. 15477. 3447 3678 1742 1665 759 959 564. 137. 0.

0.

2000 31929, 16256. 15693. 3398 3662 1778 1689 803 1005 557. 0.
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YEAR

1280°

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1954
1995
1996
1997
1998
1999
2000

TOTAL
POPULATION

3215.

3282.

3527.

5818.

9619,
13994.
19118.
23344.
25343.
28180.
26623.
27079.
30725.
37178,
38409.
36505.
33471,
32725,
33128,
33593.
34048.

16691.

1 16885.

17112,
17333.

Table 5-19. Impact of Regional Energy Development

FEMALE

1631.
1662.

4659,
6721.
9184.
11111,
12022.
13354.
12914,
13105.
14723,
17545,
- 18352,
17656.
163R4.
16034.
16241.
16481,
16715.

Rifle, Colorado

12-14

15=-17

18$
17
167
275

60+

1-YR OLD

DEATHS -

a3.
33.
40.
50.
62.
76.
a89.
97.
107.

IN=~
MIGRATION
42

219.
2257.
3721,
4212,
4868.
3861.
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Table 5-20. Regional Energy Impact - Without NOSR

Battlement Mesa, Colorado

YEAR  TOTAL. MALE FEMALE 0-5 6~=11 ™ 12-14 15-17 60+ 60+ 1-YR OLD DEATHS IN-
POPULATION MALE FEMALE MIGRATIOM
19R0 0. 0. 0. 0 0 0 0 0 0 0. 0. 287.
1981 287, 169. 118. 34 24 9 12 2 0 6. 1. 1041.
19R2 1333, 771, 562, 163 126 49 55 17 11 28. - . 4. 1865.
1983 3222. 1852. 1370. 393 3oa 124 132 41 29 67. 10. 267S.
1984 5953. 33R1. 2572. 738 590 246 252 79 59 124. 18. 2256.
1988 8315. 4680. 3635. 1030 851 361 353 118 96 173. 25, -2007.
1986 6457. 3443. 3014. 859 744 324 318 89 87 144. 19, 7497.
1887 14079. 7611. 6469. 18133 1594 676 701 181 182 310, 40, 2379.
1988 16735. 8921, 7813, 2207 1955 842 844 223 239 376. 48, ~876.
1989 16191, 8533, 7658. 2134 1952 839 801 22¢ 250 367. 48. -2651.
1990 13856. 7167. 6690, 1842 1736 745 684 205 238 314. 42, -175.
1991 13748. 7101, 6646. 1790 1733 740 682 219 252 300. 43, 517.
1992 14518. 7506. 7011, 18351 1814 795 731 246 282 308. 47. 1133.
1993 15908. 8248. 7660. 1992 1951 888 810 281 318 329. 53, -318.
1994 16143, 8342. 7800. 1983 1970 921 824 300 343 326. 55. -486 .
1995 15922. 8204. 7719. 1905 1927 927 826 315 359 313, §7. -f48.
1996 15525. 7974. 7551. 1807 1865 205 831 322 370 296. 57. -636.
1997 15122, 7732, 7390. 1717 1798 884 830 334 380 280. s8. ~70.
1998 15269. 7801. 7469. 1683 1788 880 854 as3 403 274. 61. 0.
1999 15480. 7902. 7578. 1659 1783 ‘882 867 3173 428 272, 64, 0.

2000  15687. aco1. 7686. 1637 1768 887 878 396 451 270. 0. 0.
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Table 5-21. Impact of Regional Energy Development

Battlement Mesa, Colorado

YEAR- TOTAL MALE FEMALE 0-5 6-11 12-14 15-17 60+ 60+ 1-YR OLD  DEATHS IN-
POPULATION . MALE FEMALE MIGRATION

1980 0. 0. 0. [} 0 0 0 0 0 0. 0. 287.
1981 287. - 169. 118, 34 24 9 12 2 0 6. 1. 1041.
1982 - 1333. 771. 562. 163 126 49 55 17 n 28. 4. 1865.
1983 3222. - 18%52. 1370. 393 308 124 132 41 29 67. 10. 2675.
. 1984 5953. 1ael. 2572. 735 590 246 252 79 59 124. 18. 2256.
1985 831S. 4680. 3635. 1030 851 361 353 118 96 173. 25, ~2007.
1986 ° 6457. 3443, 3014. 859 744 324 315 89 87 144. 19, 7497.
1987 12079. 7611, 6469, 1833 1594 676 701 181 182 310. 40. 2443.
1988 - 16799. 8958. 7841, 2214 1962 845 847 223 239 377, 48. -540.
1989 16592. 8762. 7830. 2181 1994 857 818 237 254 375. 49. -2317,
1990 14599, 7588. 7011. 1928 1815 779 716 218 24e 329, 44. 1137.
. 1991 16015. 8366, 7629. 2060 1967 835 779 254 283 347. 50. 1601.
1992 17908. 9396. 8512. 2269 217 947 886 . 296 326 378. 57. 1097.
1993 19323. 10102, 9221. - 2426 2333 1059 973 334 370 402. 63. 775.
1994 20434, 10661.  9772. 2520 2462 1144 1029 368 412 417, 69. -1620.
1995 19159. 9871. 2288, 2338 2329 1103 988 362 415 387. 66. -646.
1996 18827. 9674. 9153. 2239 2278 1083 999 378 430 368. 68. ~649.
1997 18572. 9506. 9066. 2155 2232 1070 1011 392 448 353. 69. -63.
1998 18788, 9609. 9179. 2122 2229 1072 1036 417 479 347. 73. 0.
1999 - . 19058, 9739, 9319. 2095 2225 1085 1050 444 506 343. 7. 0.
o‘ 00

2000 19322. 9865. 9457. 2065 2210 1102 1063 an 539 340.
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YEAR

TOTAL, -
POPULATION
2356,
2372,
2740.
3732,
5254,
6953,
8644,
9376.
11163,
12157,
12732,
12897,
13416.
13732,
14049,
14284,
14495,
14918,

15187,

15453,
15662,

Table 5-22.
FEMALE 0-5
1202, 2217
1211, 227
1378. 277
1828, 403
2565, 619
3349. 841
4117, 1656
4492, 1159
5410, 1424
5925, 1561
6219. 1627
6318, 1632
6573. 16177
6731. 1688
6890, 1697
7009. 1668
7116. 1670
7326. 1677
7462. 1664
7597. 1652
7704. 1632

Regional Energy Impact - Without NOSR

Meeker, Colorado

6-11
254

1603
1634

1719

1732

1739
1736

12-14

121
113
141
178
276
357
443
480

572.

637
689

15-17

126
122
143

1-YR OLD

39,
40.
48.
70.
107.
147.
184.
202.
245.
269.
280.
279.

DEATHS

23.
23.

27,

IN-
MIGRATION
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21143,
21555,
21879.

MALE

10992.
11150.

Table 5-23. Impact of Regional Energy Development

FEMALE

1202.
1211,
1378.
1828.
2565.
3349.
4117,
4492,

5446,

6160.
6670.
7712,
8732,
9194.
10065.
9678.
9955.
10147.
10354,
10563,
10728.

0~-5

227

227

277

403

619

841
1056
1159
1430
1621
1747
2018
2281
2391
2588
2466
2481
2468
2460
2449
2425

Meeker, Colorado

6-11

12«14

1517

60+
FEMALE
© 209
.208
215
225

1-YR OLD

39.
40.

DEATHS

23,
23.
24.
27.
31.
36.

IM=
MIGRATIO!
0

350.
967.
1478.



Table 5-24.

Local Government Capital and Operating Costs Estimates

(Cities and Counties Combined, 1980 Dollars, per 1,000 residents)

Elements

Sewer treatment
collection

Water supply
storage
treatment
distribution

Schools

Libraries

Adninisfration

Parks and Recreation

Hospitals

Ambulance Service

Health, Mental Health, Social Services

Solid Waste -

Public Safety

Detention Facilities

Fire Protection (Vol.)
(Paid)

Shop and Maintenance

Street and Roads Municipal

County
Assisted Housing
Storm Drainage
TOTAL (with paid fire dept.)
TOTAL (with vol. fire dept.)

5-82

Capital

$‘ 200,000
800,000

300,000
150,000
100,000
700,000
2,400,000
70,000
50,000
430,000
200,000
20,000
165,000
10,000
35,000
54,000

(70,000)
(70,000)

60, 000

2,000,000
1,000,000

2,040,000

400,000

$11,349,000
11,349,000

Operations
$ 25,000

60,000

420,000
6,000
100,000
20,000
N/A
10,000
260,000
27,000
80,000
11,000

(4,500)
(41,000)

N/A

50, 000
50, 000

N/A

10,000

$1, 075, 000
1,038,000
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Table 5-25. projection of Public Costs Associated with Population Increases
with and without 100,000-BPD NOSR Development for the Period 1981-2000

Total

Public Costs (X $1000) Increment
For Net Popuiation Increase Capltal Operating Due to NOSR
Years Without NOSR With NOSR Without NOSR  With NOSR  Increment Without NOSR  With NOSR  Increment Development
1981-1985 48,485 48,465 550,256 550,256 - 129,100 129,100 - -
1986~1990 36,862 39,714 418,347 450,714 32,2617 420,007 424,861 4,854 37,221
1991-1995 20,572 32,793 233,472 372,168 138,696 533,172 608,174 75,002 213,698
1996-2000 2,513 3,894 28,520 44,193 15,673 564,309 649,325 85,016 100,689

Assumptions: e Caplital Expenditures = 511,349,000/1006 new reslidents
e Operating Expenditures = $2,075/resldent/year

Expenditure 1s made in year cost is incurred. No bonding; no debt service

Population assoclated with first NOSR facility arrives in 1987; second In 1989



The previous summary of public costs is based on standards prepared by
Colorado's Division of Impact Assistance, historical information from local
budgets, cost comparisons on recently completed projects, and review by
appropriate state, regional and local agencies. These cost estimates
assume that existing facilities and services are operating at their capac-
ity and all costs will be incurred in providing services for the influx of
each 1,000 new residents.

Nearly all portraits of revenues and costs related to oil shale
development show a revenue shortfall for the first 10 to 12 years followed
by a steady surplus of revenue over the life of the project. Recent exam-
inations of public cost and revenue effects of energy development in
Colorado confirm that public revenues may not be available in the early
years of energy development when public capital costs for facilities and
services are high. Moreover, jurisdictions which in the long term receive
net revenue surpluses may not be the same as the ones which incurred the
costs for energy-related growth. Finally, muncipalities, because of their
high public service responsibilities and minimal access to property tax
revenue, are more vulnerable to deficits than counties. These jurisdic-
tional problems point to the need for developing creative public-private
finance mechanisms and innovative impact mitigation programs. These issues
are central to the NOSR Development Policy Program and the following
analysis of public revenues in the NOSR region points to the feasibility of
implementing a 100,000 BPD development option at NOSR 1 if provisions for
front-end financing are realized.

Table 5-26 shows. a projection of public revenues associated with
facilities and related population increases with and without NOSR develop-
ment at an assumed production capacity of 100,000 BPD.

The revenue projections shown in Table 5-26 comprise the following:

State Revenues

o Corporate income taxes payable by the project facility operators

o Individual income taxes payable by employees of project facilities
(construction and operations) and induced work forces

0 Severance taxes péyab1e by mineral projects
o Public royalty'payments, where applicable
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Table 5-26. Projection of Public Revenues Associated with Project Facilities

State Revenues

Local Revenues

and Impact Population Increases with and without 100,000-BPD NOSR
Development for the Period 1981 - 2000 (1980 Dollars, $000)

Total Revenues

For

Years Without NOSR  WIth NOSR  |ncrement Without NOSR  With NOSR  Increment Without NOSR With NOSR‘ | ncrement
1981-1985 176,157 | 176,157 0 198,452 198,452 0 374,609 374,609 0
1986~-1990 - M&éﬁ 551,906 5,214 652,647 655,491 2,844 1,199,339 1,mL3W 8,058
1991-1995 712,589 795,618 83,029 794,1M 888, 399 93,628 1,507, 360 1,684,017 176,657
1996~2000 732,678 904,{24 171,746 810,500 971,570 161,070 1,543,178 1,875,994 332,816




The previous summary of public costs is based on standards prepared by
Colorado's Division of Impact Assistance, historical information from local
budgets, cost comparisons on recently comp]éted projects, and review by
appropriate state, regional and local agencies. These cost estimates
assume that existing facilities and services are operating at their capac-
ity and all costs will be incurred in providing services for the influx of
each 1,000 new residents.

Nearly all portraits of revenues and costs related to oil shale
development show a revenue shortfall for the first 10 to 12 years followed
by a steady surplus of revenue over the life of the project. Recent exam-
inations of public cost and revenue effects of energy development in
Colorado confirm that public revenues may not be available in the early
years of energy development when public capital costs for facilities and
services are high. Moreover, jurisdictions which in the long term receive
_net revenue surpluses may not be the same as the ones which incurred the
costs for energy-related growth. Finally, muncipalities, because of their
high public service responsibilities and minimal access to property tax
revenue, are more vu]nerable to deficits than counties. These jurisdic-
tional problems point to the need for developing creative public-private
“finance mechanisms and innovative impact mitigation programs. These issues
are central to the NOSR Deve]opment.Policy Program and the following
analysis of public revenues in the NOSR region points to the feasibility of
implementing a 100,000 BPD development option at NOSR 1 if provisions for
front-end financing are realized.

Table 5-26 shows a projection of public revenues associated with
facilities and related population increases with and without NOSR develop-
ment at an assumed production capacity of 100,000 BPD.

The revenue projections shown in Tab]e 5-26 comprise the following:

State Revenues

o Corporate income taxes payable by the project facility operators

o Individual income taxes payable by employees of project facilities
(construction and operations) and induced work forces

0 Severance taxes payable by mineral projects
o Public royalty payments, where applicable
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Table 5-27. Net Local Revenues (Costs) in Impact Region with and without
100,000-BPD NOSR Development for the Period 1981-2000 (1980 Dollars, $000)

Local Revenues

Net Local Revenues (Costs)

For Local Costs

Years Without NOSR  With NOSR Without NOSR - WIth NOSR Without NOSR With NOSR

1981-1 985 679,356 679,356 198,452 198,452 (480,904) (480,904)

1986-1990 838,354 875,575 652,647 655,491 (185,707) (220,084)

1991~1995 766,644 980,342 794,77 888,399 28,127 (91,943)
: 7

1996-2000 592,829 693,518 810,550 971,570 217,721 278,052




o Sales and use taxes payable by projects and individuals

o Miscellaneous revenues (e.g., alcohol beverage, motor fuel, and
cigarette taxes) '

Local Revenues

0 Ad valorem property taxes on industrial, commercial, and

residential property payable by projects, other businesses, and
individuals to counties, towns, school districts, and special
districts : '

o Sales and use taxes payable by individuals to counties and towns,
where applicable '

o Miscellaneous revenues (fees, fines, other charges)

Table 5-27 shows projections of the net fiscal effect on local
communities in the NOSR region of project activity, both with and without
NOSR development. It should be noted, however, that these projections
illustrate only local revenues versus local costs and that no intergovern-
mental transfers dre portrayed, and to this extent the projections tend to
overstate the local deficits occurring in the early years of all projects.

5.3 UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS

If developed, each technology alternative would have certain adverse
and unavoidable environmental impacts. Measures are available to mitigate
the adverse effects of each alternative and are identified in Section 5.1.
Much of the data presented in Section 5.1 represent the emissions which can
be expected after available control measures have been taken. This section
identifies those adverse environmental effects which would result from
implementation of alternatives after available control technologies and
other mitigative measures have been applied.

As discussed in Section 3, emissions must be related to existing
conditions in order to determine environmental impact. This has beeh done
only in a general way, as in the case of air quality in which modeling of
each reference case has not been performed. However, general impacts have
been identified for each alternative to permit comparison, and are pre-
sented and compared below, based on information currently available.

The unavoidable adverse environmental effects of the reference cases
for NOSR 1 development .and 0il shale development on other lands are very
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similar. Each case would result in some degradation of air quality after
controls have been applied. Air pollution should not affect the local
ecology significantly but will affect visibility and may alter scenic
values. Water quality should not be adversely affected, although signif-
icant harm could result if spills occur. Decreased water availabi]ity may
have adverse- effects on flora and fauna, and water use may adversely affect
the hydrology of the area. Hydrologic effects would be highly significant
because water is in short supply in this region. Large areas will be
required for disposal of solid wastes. The effectiveness of spent shale
reclamation is uncertain. Spent shale will alter the topography and change
habitats, thus affecting the occurrence and distribution of some plants and
animals. Increased human actiVity and changes in habitats will affect
animal communities and may decrease populations through increased compe-
tition. High temperature operations and flammable liquids will pose safety
hazards. Contact with hydrocarbons and polycyclic organic matter may have
adverse health effects, including carcinogenesis. Shale oil appears to
pose a greater risk than conventional petroleum products but a lesser
hazard than coal 1iquids. Results are uncertain at this time but further
study is in progress. 0il shale development will have significant
socioeconomic impacts due to the rural nature of the area to be developed.
Significant population increases will place demands on .communities to
provide goods and services. Colony has planned community development and
-will provide tax revenues. The seriousness of the impact of NOSR 1 devel-
opment will depend on which policy optiohs are chosen and on the adequacy
of Federal Impact Assistance or payment in lieu of taxes to help communi-
ties cope‘with increased demands for services. If NOSR is leased, ‘it
should generate sufficient revenues to cover costs.

No adverse effects will result from the reference cases for increased
conservation. This alternative should reduce air pollutant emissions from
the transportation sector and result in an improvement in ambient air ,
quaTity. This alternative may affect the service station industry through
d small decrease in gasoline pumped, but no socioeconomic analysis has been
attempted. -

Air quality may be degraded by combustion of crude o0il for steam
generation for EOR. This is the most significant adverse environmental
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effect of recovery of heavy oils by steam injection in Kern County,
California. Air quality considerations may in fact restrict the level of
EOR production in Kern County. There is also a possibility that water
quality would be degraded by spills and by 1eakage'of produced oil or brine
into other formations through faulty casings. Large areas of land will be
required for EOR, the productivity of which may be reduced by EOR activi-

~ ties. Workers will be exposed to safety hazards related to high tempera-
ture and pressure Operations. Contact with crude oil may also have adverse
heal th effects. Socioeconomic effects of EOR should be minor.

0CS operations will degrade local air and water quality through
routine operations but the impact of this is not expected to be serious.
Marine productivity is actually expected to be increased in the vicinity of
platforms because the platforms serve as artificial reefs. Disposal of
drilling muds and cuttings and disturbance of bottom sediments during the
laying of pipelines will affect benthic organisms. The most serious
adverse effects will occur if there is a large oil spill. Measures may be
taken to lessen the likelihood of spills occurring but they are not
completely avoidable. If a large spill occurs it will degrade water
quality and possibly air quality as well. Volatile fractions of the crude
will have toxic effects on organisms shortly after the spil1 and residues
may make habitats unfit for several years. If spilled oil reaches coastal
estuaries, a very productive biological community would be disrupted. 0CS
operations pose safety hazards to workers due to the possibilities of
fires, explosions and blowouts on an offshore platform. Expdsure to crude
0oil may also have adverse heélth effects. 0OCS development will take place
in a developed area and should not have significant socioeconomic effects.

Coal liquefaction will degrade air and water quality. Standards forv
particulates, 502, and photochemical oxidants are already exceeded in the
general area. Air quality could be further degraded by plant emissions.
Sulfur dioxide emissions will combine with atmospheric water vapor to
produce acid rain which will further aggravate high .acidity in surface
waters. Water quality will be adversely affected by acid mine drainage
and, if they occur, by product spills. A significant area of land will be
required for solid waste disposal, though not as large an area as is
required for oil shale. Long?term health effects are of concern due to the
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carcinogenic potency of some constituents of liquefaction products.
Preliminary data seem to indicate that coal liquids poée a greater chronic
health hazard than shale oil or petroleum (see Section 5.1.6). Carcinogens
are contained in some high boiling products and may also be released in’
small. quantities as air pol]dtants. High temperature and pressurerper-
ations also pose safety hazards. Underground mining may cause grouhd
subsidence and also disrupt aquifers. Coal liquefaction is the most labor-
intensive alternative and would create a very large demahd for increased
goods and services. 'Project-generated revenues should not offset the |
public service costs and social impact of this alternative.

Production of ethanol from grain may cause minor degradation of air
quality after controls have been applied. Most air emissions from ethanol
production come from the combustion of coal to supply process heat and
distill the product. Central I11linois is nonattainment for TSP and hydro-
carbons (oxidants), and parts of the region are nonattainment for SO,.
These are the primary pollutants from ethanol production and may have
adverse effects. The most significant water quality effects will be caused
by agricultural runoff from the 5,000 square miles of land used to grow
corn required by the 50,000 BPD case. Good management practices can reduce
this impact but not avoid it. Ethanol production does not pose serious
health or safety hazards. Public service costs_wif] exceed revenues from
ethanol production, producing an adverse socioeconomic impact.

5.4 RELATIONSHIP BETWEEN SHORT-TERM USES OF THE ENVIRONMENT AND THE

MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

~ Short-term recovery of shale oil on NOSR 1 or the Colony site may
adversely affect the long-term productivity of significant areas of land
required for disposal of spent shale. If canyons are used for shale
disposal, their filling will eliminate certain habitats, thus decreasing
biological productivity and changing plant and animal occurrence and dis-
tribution. The effectiveness of spent shale revegetation is not well
established. If grbundwater is contaminated'by 1eacha£es from spent shale,
this will also reduce long-term productivity in an area of water scarcity.
Chronic health effects would decrease human productivity. The NOSR 1
appears to be more biologically productive than the Colony site, and
effects will therefore be more pronounced. | '
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If increased conservation were practiced in place of developing other
alternative energy sources, the short-term curtailment of resource use
would extend the long-term availability of energy resources.

Enhanced o0il recovery inéreases the amount of 0il recoverable from an
0il field. EOR may limit the productivity of the surface for uses such as
farming by close p]acehent of abandoned wells and soil contamination
resulting from spills.

A large 0il spill during OCS operations could lower marine produc-
tivity for several years by contaminating habitats with 0il residues. If a
spill were to reach estuarine areas their productivity might be lowered.
0i1 may kill young fish and affect future populations for several years.

If a spill affected marine mammal populations, effects could last for many
years because the bopu1ations are lTow. However, OCS production also will
increase productivity in the vicinity of platforms by creating artificial
"reefs which serve as habitats for many species. This effect would last as
long as the platforms were in place.

Acid mine drainage associated with coal mining for liquefaction will
reduce the long-term productivity of surface waters dué to reduced water
quality and decreased biological productivity. Disposal of large volumes
of waste may affect productive uses of land and may indirectly degrade
water quality through leaching. If chronic health effects occur due to
production and use of liquid fuels from coal, long-term human productivity
would be adverseﬁy affected. '

Increased use of agricultural land for corn production to produce
ethanol could reduce 1ong—térm agricultural productivity by removing plant
nutrients and trace elements from the sdi], This effect can be mitigated
by using good'management'practices and applying fertilizers.

One .final consideration concerning the re]ationship between short-term
use and long-term productivity is the effect fossil fuel-derived carbon
dioxide (COZ) will have on global climate. This is currently the subject
of much scientific research and debate. Levels of atmospheric C02 are
rising, and although the interrelationships are not clear, this appears to
be related to increased combustion of fossil fuels and other activities
such as increased clearing of land. Atmospheric CO2 helps to regulate the
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earth's tempefature. Scientists believe that a doubling of atmospheric co,
could increase surface temperatures an average of 2-3°C with effects accen-

tuated in polar reg_ions.12

If this were to occur, significant climatic
changes would follow. Although specific effects are difficult to predict,
the results would probably dramatically decrease long-term productivity.
Polar ice would melt, raising sea level and flooding low-lying areas.
Climates suitable for agriculture would likely shift northward into areas
having generally poor soils, thus affecting food production. These

effects, though uncertain, warrant serious consideration.

Combustion of 50,000 to 200,000 BPD of any>carbon based fuel is a very
small increment of total fuel use and would contribute minimally to changes.
in atmospheric 002 concentrations. The cumulative effects of global fuel
consumption, rather than incremental changes, will determine the co, bal-
ance. Nevertheless, it is advisable to compare the relative production of
002 by the technology alternatives. Synthetic fuels generally release more
002 per -unit energy than other fossil fuels such as natural gas because
more energy is expended in producing a usable fuel. Production of 002
roughly correlates with thermal efficiency. Coal liquids produce the most
002 per unit energy. Shale o0il also releases relatively large amounts of
002. Larger amounts than expected may be produced by direct-fired retort-
ing because high temperatures may cause the carbonate in the shale to break
down and release C02. 0i1 produced from EOR will release significantly
more CO2 than oil from OCS production because more energy is consumed to
produce the oil. Biomass is a renewable energy source. This means that
CO2 released during ethanol production and combustion will be equal to 002
absorbed by corn grown to produce ethanol. However, a significant amount
of fuel will be used to harvest the'corn, and coal will be burned to'dis-
ti1l the product. Conservation will result in direct reductions of 002
release to the atmosphere. Development of one alternative energy source in
place of another will have an incremental effect on the atmospheric 002
balance. The significance of the effects will depend upon the relative
contribution the fuel makes to global energy consumption and the amount of
€0, it releases per unit of energy.
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5.5 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

0i1 shale development on either NOSR 1 or the Dow West site (Colony)

| will constitute an irreversible and irretrievable commitment'of high grade
oi] shale deposits. Development also will entail a commitment of substan- _
tial water and:air resources for the life of the projects. The clean air
increment used by either of these projects would not be available to other
industries while the projects are operational. Land required for spent
shale disposal also will be irreversibly and irretrievably committed to 0il
shale development. Surface uses such as grazing and hunting will not be
possible in the immediate vicinity of the facility. Activities such as
exploration for oil and gas will not be precluded by oil shale development.

Increased conservation will reduce irreversible and irretrievable
commitments of resources by postponing their use.

The 0i1 produced and consumed by EOR would be irreversibly and
irretrievably committed.. Water resources also would be committed to EOR
during the project operation. Clean air increments may be used up by EOR
in Kern County during operation and would be unavailable for other uses
until the project ended. |

0i1 recovered through OCS production would be unavailable to future
generations.

Coal liquefaction will require commitments of coal and water. Land
areas also would be required for solid waste disposal. Air quality incre-
ments would be committed during project operation. '

Biomass conversion requires commitments of water and corn. Other
commitments, including land for corn production, are reversible after
project operation ends. The corn used as a feedstock is a renewable
resource. That corn, of COurge, would not be available as food. However,
the byproduct, distiller's dark grain, is usable as an animal feed
supplement.. |

The energy alternatives requiring large facilities--coal liquefaction,
0il shale and biomass/&lcoho]-—wi]] divert both capital and manpower from

other development and activities, including the possible diversion of
agricultural labor to 0il shale jobs.
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5.6 COORDINATION WITH FEDERAL, REGIONAL, STATE AND LOCAL LAND USE PLANS,

POLICIES AND CONTROLS

Specific coordination with 1and use plans, policies and controls are
not addressed because of the-hypothetical or tentative nature of the
reference cases. Any actual proposals for development must be coordinated
with federal, state and local governments and must meet al applicable
governmental standards and requirements. Other requireﬁents for
coordination will be addressed in a future site- and process-specific EIS.

No federal permits, licenses, or other entitlements are necessary to
make the policy decision addressed by this EIS. Before actual'development
of NOSR 1 o0il shale reserves may begin, Congressional approval of produc-
tion would be obtained, as well as a number of federal and state permits.
Federal and state permits also would be required prior to development of
the other technology alternatives. The specific permits which would be
required are not detailed in this EIS due to the general nature of the
decision addressed by it and the fact that permit requirements will differ
in different areas for various alternatives.

5.7 OTHER FACTORS

5.7.1 Energy Requirements and Conservation Potentials

The energy réquirements of the technology alternatives are represented
by process thermal efficiency in the technology configurations in Appendix
B. This information is compared for the various alternatives in Section
3.8. Increased conservation will result in energy resource
savings. Conservation potentials of the other alternatives have not been
analyzed in this document. ' -

5.7.2 Historic and Cultural Resources, Urban Quality, and the Design of
the Built Environment ' '

_Hfétdric'énd cul tural resources, urban quality, and the design of the
built environment have not been considered in this document. These con- .
cerns are site-specific in nature and will be considered in a site-specific
EIS for NOSR 1 development. GeneraT]y, énergy development will occur in
rural ]ocatiohs rather than urban areas and should not adversely affect
urban quality. Site-sbecific historic and cultural resources will be
identified for NOSR 1 for consideration in a future site-specific EIS.
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6. PREPARERS

This document was prepared under the supervision of Mr. Donald
Silawsky of the Office of Naval Petroleum and 0il1 Shale Reserves, DOE, by
TRW Energy Department Group, MclLean, Virginia, under its Management Support
and Systems Engineering Contract No. DE-ACO1-78RA32012. Notes on Mr.
Silawsky and on the principal TRW contributors for particular areas follow
below. '
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Donald Silawsky joined the Office of Naval Petroleum and 0il Shale
Reserves in 1980. As Program Manager for Environmental Affairs, he
oversees all environmental activities for this office. Mr. Silawsky
previously held positions with DOE's NEPA Affairs Division and the U.S.
Environmental Protection Agency, and with the Naval Ship Research &
Development Cehter. Mr. Silawsky received a B.S. degree in ﬁhysics in 1969
and a Masters degree in Engineering.in 1971, both from Stevens Institute.
In 1977, he received a Juris Doctor degree from Catholic University, and is
a member of the District of Columbia Bar.
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Herman I. Leon, Project Manager, has 35 years of experience. He
received his Ph.D. in engineering at UCLA in 1955. Since 1975, he has
performed systems analyses and project management functions in a variety of
energy activities, including an electric utility technology assessment,
energy cycle analyses, various technology assessments and priority studies,
and fuel price and availability forecasts. He has been assigned to the
NOSR project since its inception in 1978.

David D. Evans, senior chemist, Deputy Project Manager, has 15 years
of experience, receiving his B.S. in chemistry at George Washington
University. He has worked on energy projects since 1974, performing a wide
variety of program planning and technical studies in various fossil energy
areas, with special emphasis on petroleum and synthetic fuels.

Leslie L. Meyer, environmentalist, has had six years of experience
since receiving his B.S. in biology from the College of William and Mary in
1976. He spent two years with the Smithsonian Institution's Chesapeake Bay
Center for Environmental Studies, performing water, soil, and plant analy-
ses in a study of diffuse sources of pollution. He was responsible for a
soil moisture and temperature measufements,project, and for a forest pro-
ductivity investigation. Most recently, he has been conducting.environmen—
tal impact assessments of energy technologies and providing environmental
analysis support to energy strategy studies.

Preston D. Junkin is a 1977 graduate of the College of William and
Mary, where he received a B.S. degree in biology. Following graduation, he
worked for Litton Bionetics where he did toxicology research on industrial
wastes, including shale oil production byproducts. Since July 1979 he has
worked on several TRW studieé, including impacts of proposed DOE projects
relating to enhanced oil recovery, methane drainage and oil shale
development.

John Dadiani, senior environmental scientist, has 15 years of
experience. He has a B.S. in biblogy from Frederick College and an M.S. in
environmental science from Tulane. He is currently the task manager for
the NOSR air quality and meteorology monitoring program, and the baseline
environmental characterization program. He has been involved in other oil
shale projects as well as minerals mining, underground coal gasification,
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and cogeneration. Work in these areas has included air quality monitoring,
impact assessment, permit support, and regulatory analysis.

Robert F. Robinson, senior economist, has 15 years of experience. . He
received ‘his M.A. in economics from the University of New Mexico. He has
been involved continuously in'socioeconomic—related activities, and
currently is a vice president at Tosco Foundation in Boulder, Colorado,
responsible for their growth monitoring, forecasting and impact assessment
system. With the-Colorado West Area Council of Governments, he developed a
computér-based model for forecasting economic and population growth. At
Dames and Moore, he performed a variety of studies in engineering economics
and in environmental analysis in environmehta] and applied earth sciences
projects, including socioeconomic baseline and impact studies for several
water, petroleum, uranium, coal and copper projects in Colorado, and socio-
economic impact comparisons of alternative energy sources for electric
generation. He also was responsible for a variety of activities for the
city and county of Denver, including housing, economic development and
social service programs, and the development of the required legislation.

'W. L. Bowling, senior staff engineer, has 35 years of experience. He
received his B.S. in electrical engineering from the University of
Oklahoma. He has had 1ine supervisor responsibility, and performed a
variety of new business venture studies for several firms. Since 1975, hé
has done energy planning and analysis in legislation and long-range strat-
egies for fossil energy programs, and managed petroleum market studies.
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received his M.S. in chemical engineering from Purdue University in 1971.
He has performed extensive economic analysis in a variety of energy fields,
including methane-from-coal technology and ethanol production. He has
helped establish economic guide]inés for computing synfuels costs and for
consistent comparisons with alternative technologies.

Kevin J. Guinaw, environmental planner, received a B.S. in economics
from St. Peter's College and a masters degree in Urban Planning and Policy
Development from Rutgers University. He has eight years of experience and
is the task manager for the Naval 0i1 Shale Reserves socioeconomic analysis
with TRW. He has previously performed numerous environmental and socio-
economic studies, including a comparison of the environmental impacts
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generated by major synthetic fuel technologies, preparation of environ-
mental monitoring plans for a proposed oil shale project and an assessment
of local community energy use and alternative supply options.

 Lindsay M. Tipton, head of environmental analysis, has 14 years of
experience. She received her B.S. in biochemistry at the University of
New Mexico in 1968, and has worked continuously in environmental activ-
ities, including developing an air pollution laboratory for the New Mexico
Environmental Improvement Agency. With the Colorado Department of Health,
Air Pollution Control Division, she contributed to vehicle pollution
control legislation, directed a technical review of environmental impact
statements, environmental assessments, land use plans and public transpor-
tation facility plans. At FEA, she éontributed to the preliminary studies
supporting orders converting power plants from oil and gas to coal. At
TRW, she was the environmental planner for the Denver rapid transit system
project, and has undertaken many environmental impact analyses of coal-
conversion projects. She has contributed to DOE fossil energy program
environmental activity planning, including environmental development plans
_for liquefaction and high and low Btu gasification projects. She has made
extensive assessments of environmental consequences of energy development
in all major energy technologies for several DOE studies.



APPENDIX A

DESCRIPTION OF THE AFFECTED ENVIRONMENT:
NON-REFERENCE CASE ALTERNATIVES

The specific environments which would be affected by the selected
reference case alternatives are described in the main body of this
document. The following discussion presents a broader description,
encompassing major areas of the nation which could be affected by each
energy'alternative. These include the Green River Formation in Colorado,
Utah and Wybming (011 shale’production); various oil producing regions,
both onshore and offshore (EOR and OCS oil production); eastern Utah (tar
sands); the major coal-producing regions (liquefaction); and agriculturai/
silvicultural centers (biomass/a]coho]). |

A.1 LANDS OTHER THAN NOSR 1

0i1 shale development on lands other than NOSR 1 could affect most
other areas overlying the 16,500 square mile Green River Forﬁatfon, which
includes sections of Utah, Colorado and Wyoming. The thinness of eastern
Devonian black shales makes their near-term exploration unlikely. Most
development of the Green River Formation will concentrate in the Piceance
| Basin of Colorado, which contains 85 percent of known high-grade oil shale
in the region.

Found in marlstone beds, the 0il shales were deposited during the
Tertiary period, during which a vast lake covered most of the area. Sub-
sequent uplifting followed by erosion of the less-resistant sediments left
an area dominated by steep cliffs rising several thousand feet above sea
level. Elevation ranges from 5,000 to 13,000 feet. Seismic activity
is minimal throughout most of the area, increasing slightly in the Utah
portion.

The climate is semiarid to arid, with annual brecipitation ranging
from 12 to 24 inches in the Piceance Basin of Colorado, to 7 to 21 inches
in the Green River and Washakie Basins of Wyoming. Water supplies depend
upon major rivers in the area, which include the Colorado, Green, White
and Yampa Rivers. Most streams are intermittent. Almost all. surface water
is part of the Upper Colorado River Basin system. Water flow is extremely
variable and subject to salinity problems. Water is largely committed to
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irrigation and stock watering. Groundwater availability varies throughout
the region, and has not been thorough1y studied in most areas. It appears
to be more abundant in Cotorado's Piceance Basin, where it is grossly
divided into upper and lower aquifers, split by the Mahogany zone. Ground-
water quality tends to be Tow throughout the oil shale region and high in
total dissolved solids and salinity.

Air quality is very good throughout most of the area. Occasional
short-term violations occur as the result of natural dust (total suspended
particulates) and hydrocarbon aerosols (non-methane hydrocarbons). Local
areas in Sweetwater County, Wyoming, and Grand Junction, Coiorado, are
designated as non-attainment for TSP. There are 24 mandatory Class I areas
in Colorado, Utah, and Wyaming, two of which are within the oil shale
region. '

Regional temperatures range from -9.4F to 72.3F (annual minimum and
maximum), with the number of frost-free days varying from 90 to 190 days/
year, depending on location and altitude. _Distribution of the sparse
vegetational cover is determined chiefly by topography and water réquire-
ments. Sage brush, low shrubs and grasses predominate in the lower
regions, while small trees Such as pinon pines and junipers are scattered
throughout. The Piceance Basin is the wintering ground for a major herd of
mule deer. Wild horses are found in the o0il shale region, chiefly in
Wyoming. Four endangered species, the black-footed ferret, the bald eagle,
the American peregrine falcon and the whooping crane (migratory) also live
in the oil shale region. The human population density is quite low
throughout most of the area, and includes a small Indian group in Utah.

A.2 ENHANCED OIL RECOVERY

Enhanced 0i1 Recovery (EOR) has the potential to affect all U.S.
inland oil-producing regions, and some offshore sites. This discussion
focuses on five major oil-producing regions: southern California;
Oklahana-Texas-Lquisiana; the ROcky_Mountains; the Midwest, and- Appalachia.

Ca]ifornia
Large quantitieé of heavy o0il in southern California make this region

a prﬂne area for enhanced 0il recovery. Most of the o0il 1ies in the 12- to
20-mile-wide coastal plan of the Los Angeles Basin, which is covered by
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thick alluvial deposits conSisting of sand, silt, clay, and gravel.
Approximately 98 percent of the 0il is located in sand or sandstone.

NMajor faults lie across the Los Angeles Basin in a northwest
direction, and the area has a high seismic risk potential. Extensive oil
field operations in the area have resulted in ground subsidence of up to 29
feet. However, repressuring efforts have arrested the subsidence and in
some areas have produced a sma]l degree of rebound.

Harbor water quality, once damaged by discharges of oxygen-deficient
0il well brines, has largely recovered now that these practices are banned.
Man-made islands produce offshore oil, which is generally brought ashore by
pipes buried beneath the harbor bottoms.

Due to extensive development, major oil-producing areas are largely
devoid of all but domestic animals and extremely tolerant plant species.
Emissions from vehicles and major metropolitan areas have combined with low
wind speeds and temperature inversions to create areas blighted- by frequent
air pollution episodés. Standards for photochemical oxidants, N02 and CO
generally are violated throughout the South Coast Air basin. Several
mandatory Class I areas exist in southern California.

Texas, Louisiana and Oklahoma

A large portion of the nation's oil originates in the tri-state region
of Texas, Louisiana and Oklahoma, with some production from other nearby
states. Southeast Texas and Louisiana share a number of characteristicé,
and are discussed separately from the mid-continental regibn of West |
Texas-0Ok1lahoma. ' :

Gulf Coast

The Gulf Coast in Southeast Texas and Louisiana contains series of low
ridges parallel to the coast, flatlands and wetlands. O0il reservoirs may
occur at depths of 22,000 feet. Numerous salt domes are found in the
region, especially in Louisiana. Fault zones funning east-west occur in
the Louisiana coastal plain. The Balcones fault borders the Texas coastal
plain.

The Gulf Coast experiences considerably’more’rainfa]] than the mid-
continental oil region, with annual averages of 24 to 56 inches in Texas
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and 48 to 64 inches in Louisiana. Tropical storms are not uncommon, and
hurricanes occur on the average of once every four years. Several areas in
Louisiana and Texas have non-attainment status for photochemical oxidants.
Particulates are a problem in same Texas coastal areas. Although the
Mississippi'RiVer traverses the region, water quality is poor near indus-
trial and urban centers. Coastal aquifers suffer from intrusion of ocean
water and salt dome contamination. However, groundwater quality is good in
northern Louisiana, and available in numerous aquifers. Extensive
groundwater usage and oil production are blamed for significant subsidence
in the Texas Gulf Coast. Several endangered animal species reside in the
two states.

0i1 production is a major industry in both Texas and Louisiana,
employing 150,000 and 62,000 workers respectively. High unemployment
characterizes the region, particularly Louisiana, where it reaches 10
percent in some parishes (counties).

Mid-Continental Region

The oil producing portion of West Texas and Oklahoma 1s'considerab1y
drier than the Gulf Coast region, receiving 16 to 20 inches of rain
annually. O0il reservoirs are composed chiefly of sandstone or carbonate.
Geology is particularly complex in Oklahoma, where reservoirs may be
present at several levels in a single field. A number of major faults
occur in the region. - Earthquake potential is low, becoming moderate only
in North Central Oklahoma. |

Water availability is a serious problem in West Texas and western
Oklahoma. Numerous aquifers produce usable water, but are in danger of
depletion. Surface and grbundwater quality varies considerably in the
region, with degradation occurring as the result of both man-made (e.g.,
0il wells) and natural (e;g., salt deposits) causes.

Air quality is generally good, élthough TSP, photochemical oxidants
and carbon monoxide standards are violated in certain urban sections of
Oklahoma. Several mandatory Class I areas are located in the region.

~ Texas is the nation's largest oil producer, while Oklahoma ranks
fourth. The majority of the 1anq area in both states is devoted to
agriculture, and is chieny'used for grazing.
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Midwest: Illinois

The vast majority of Midwestern oil is located in southern I1linois,
where it is found mostly in upper Mississippian sandstones and lower
Mississippian Timestones and sands. Regional topography consists mostly of
level or rolling plains. Numerous faults occur in the I1linois Basin,
which is considered to have a moderate seismic risk potential. Eighty
percent of the state's land area is devoted to agricul ture.

Water is abundant in the region. Major aquifers are found in
unconsolidated glacial drift and alluvial deposits, and in bedrock. |
However, certain parts of central and southern I1linois lack sufficient
groundwater for municipal-industrial uses. The southeastern part of
I11inois is in the Ohio River Basin, while the rest of the state lies in

~the upper Mississippi River Basin. Surface water quality varies consid-
erably, depending on the rate of flow. Runoffs from agriculture and coal
mining contribute to violations of standards, and in some cases have

affected groundwater. The climate in the oil-producing part of the state

is less harsh than the northern part, with an average annual snowfall of 12
inches.

Although air quality in the oil-producing region is considerably
better than in the northern part of the state, several counties in southern
and central I1linois violate standards for TSP ahd/or photochemical oxi-
dants. No mandatory Class I areas exist in the state. Slightly over 10
percent of the population resides in the southern part of the state, while
.83 percent lives in urban areas, predaominantly in the north. 0il _
production in 1978 employed 5,753 workers. Several endangered bird species
inhabit the-state.

Appalachian Region

The main oil-bearing province in the Appalachian region is found in
the 40- to 70-mile wide geosyncline which trends in a SW direction frdm
Southwestern Pennsylvania to West Virginia. The area is part of_the
Appalachian P]ateau,'and consists of a series of ridges, foothills and
valleys. No major faults occur in the area, and the climate is miid,
tending toward more severe winters in the northern portion. Relatively
high topographic relief has concentrated urban centers, industry and
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agriculture in the flood plains and other low areas. Mining is a leading
industry, producing coal, gas, limestone, sand, gravel, and salt.

Numerous regional non-attainment areas exist for particulates and
photochemical 6xidants, with fewer non-attainment areas for 502. Several
mandatory Class I areas are found in West Virginia. Runoff from coal
mining and agriculture has resulted in water quality degradation in some
areas, where total and fecal coliform, iron, and manganese are found in
high concentrations. The Monongahela River in West Virginia is
particularly affected by mining.

Rocky Mountain Region

0i1 reserves in this region remain largely untapped, even by primary
methods of recovery, but the area is rapidly increasing its role in energy
pfoduction. Wyoming is the leading o0il producer, oil being frequently
found in folded anticlinal traps. Thrust faults are found throughout the
region, which is considered as a low to moderate seismic risk. However,
fluid injection in the area has resulted in minor earthquakes.

Regional topography consists of high mountain ranges and steep river
valleys, yielding to plains in the east. Wildlife is abundant, and
includes several endangered species (e.g., the black-footed ferret and the
‘Northern Rocky Mountain wolf). Yellowstone and Grénd Teton National Parks
are located in Wyoming, as well as six national forests.

Overall air quality is excellent, with most areas in attainment,
except for a few industrialized sectors. Several mandatory Class I areas
are located in the région. Surface water originates largely from snowmelt,
though groundwater is the major source in late summer, winter and fall.
Surface water Quality is generally good; however, irrigation return and
erosion have led to sedimentation, turbidity and salinity in some areas.
Trace metal concentrations are high .in both soil and water. Groundwater is
used chiefly for rural-domestic and livestock suppliés. Total dissolved
solids average 500 ppm in Wyaming at depths less than 1,000 feet,
increasing to greater than 2,000 ppm in deeper aquifers.

A sparse population of 3.4/square mile (Wyoming, 1970) already has
created problems in areas undergoing rapid energy industry development. At
times, populations grow faster than waste water treatment capacity or other

A-6



vital services. In 1977, 12,000 workers were employed in oil and gas
production. Mineral production is the largest Wyoming industry in tax
dollars generated. '

A.3 OUTER CONTINENTAL SHELF (OCS) OIL PRODUCT{ON

Outer Continental Shelf oil production is potentially able to affect
marine and coastal environments of the Continental United States and
Alaska. This section gives brief descriptions of potential OCS oil well
sites (other than the Gulf of Mexico), centering on the region's meteor-
ology and basic oceanography. The OCS is discussed undef the following
regional divisions: Atlantic; Pacific; Southern Alaska; Bering Sea, and
Arctic. Regional discussions do not imply the presence of proven reserves
in each region. The Gulf of Mexico is discussed in Section 4.5.

Atlantic Region

The gradual slope of the Atlantic Continental Shelf is broken by 190
canyons. Mass sediment movement may occur at canyon heads or at the upper
slopes as the result of natural underwater or surface phenomena. Migratory sand
waves and strong tidal currents occur in the'north Atlantic region. Except
for the northward flow of the Gulf Stream, currents in the Mid- and South
Atlantic are relatively weak and are influenced by spring stream influx or-.
winter winds. Complex local eddies are common. The median significant
wave height is four feet in winter and two feet in summer, with waves of 57
feet occurring on an average of once every five years. Storms are most
common between November and April. Extratropical cyclones generally occur
between 30 and 40 degrees north latutide, between ‘October and April. In
the south Atlantic, tropical cyclones occur between late May and early
December.

Commercial fishing is extremely important to the area, particularly in
the North (Georges Bank fishery off Cape Cod).and Mid-Atlantic. Other
activities include shipping (USGS'éhipping lanes have been established for
‘major ports), recreation, NASA and military testing, and interim dumping.
The coastal wetlands providé spawning grouhds for many commercial and
“non-comercial fish. Soft substrate benthic habitats predominate the shel f
bottom. The 195-mile coral reéf system off the Florida coast is the North
American Continent's only major coral ecosystem. Endangered species in the
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Atlantic region include seven mammal, five turtle and two coastal species.
Two subsea sites are presently protected‘for historical reasons.

Pacific Region

The Continental Shelf'sTopes’gradua]]y in the northern Pacific,
interrupted only occasionally by undersea canyons. The topography becomes
more complex off southern California, where much of the oil production is
anticipated. Several faults, somgiconsidered active, cross portions- of the
Pacific region. Although waves are genera]]y moderate, occasional tsunamic
waves have caused significant damage along the coast.

The California coastal region represents a transitional area between
subtropical southérn waters and the northern temperate zone, resulting: in a
diversity of aquatic fauna. Upwelling of subsurface water and nutrients
results in a large phytoplankton bloom in spring or summer (depending on
latitude), followed by sharp increases in zooplankton. Several endangered'
animal species inhabit the region, including seven whale (migratory), and
four turtle. The sea otter and several seal and sea lion species are _
present. Commercial and sport fishihg and shipping are important water
uses. Prevailing summer winds in the region tend to push surface emissions
toward shore, where they may contribute to poor air quality in much of |
California. | |

Southern Alaska Region

The Gulf of Alaska cdast31 area is one of high relief and glaciation.
The marine enviromment is subject to severe geologic and meteorologic |
influences. Earthquake potential is relatively high, with an accompanyihg
potential for mass seabed movements and tsunamic waves. Waves and winds
are nbrmally high. Cook Inlet is the site of sporadic mudslides and land-
slides, and contains five vo1canos, three of which have erupted in the last
21 years. ’ ' ' |

‘ Nater:and aik_qua]ify_are genérally good. A 1arge phytoplanktoh'bloom
occurs in the sprihg. Zooplankton serve as the main food supply for numer-
ous species of fishvand‘somé marine mammals. Endangered species in the
area include seyen~types of whale, three bird species (over 100 bird colo-
nies inhabit the region), four plants and one terrestrial mammal. The Gulf
supports the lardest commercial fishery off Alaska. Most of the Gulf is
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ice-free during normal years except for Cook Inlet, which contains loose
pack ice throughout four months of the year. Regional waters are of con-
siderable depth, and numerous deepwater ports line the coast. Many sites
of potential archeological importance are be]iéved to lie along the Alaskan
coast.

Bering Sea Region

The Bering Sea region is considerably colder than the Alaskan Gulf,
covered with ice for half the year, and 60 to 70 percent ice-bound during
the coldest months. Its waters generally are shallower than the Gulf's,
but are 2.3 miles deep in some areas. - Shallow fau]ts, unstable bottom
sediments, and subsea permafrost represent potential hazards to oil pro-
duction. Same volcanic activity occurs in the A]eut1an chain. Seismic
events tend to be of a lesser magnitude than further south.

 Many of the animal species of the Alaskan Gulf are also present in the
Bering Sea, where 25 species of marine mammals are found, along with an
estimated 27 million seabirds.

- Major emp]oyers in the region include the federal government the
f1sh1ng industry, and service industries.

Arctic Region

The Arctic Region has low seismic risk and no vo]cahic activity. Pack
ice, present throughout the year, creates gouges in the sea floor up to 15
feet deep as it approaches land. Storm waves are tempered by the pack ice,
causing.less disturbanée than to the south. Beach erosion is significant
in the region. '

Air and water quality are pristine in the Arctic. Fewer fish and
- marine mammal species inhabit the region, but it remains an important
habitat for many marine animals and seabirds. Commercial fishing is
_practical on a smaller scale than in the south. 0il and gas production
represent the largest:regional economic activity, concentrating'oh the
coast at Prudhoe Bay and on the National Petroleum Reserve.

A.4 TAR SANDS
Thirty-nine concentrated deposits (>1 million barrels) of tar sands

have been identified in the United States (Energy Fact Book, USN, p. 196).
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Although concentrated deposits are found in California, Kentucky, New
Mexico and Texas, 90 to 95 percent of the U.S. tar sands resource is con-
fined to Utah. The rugged terrain of fhe Colorado plateau predominates in
eastern Utah where the tar sands are located. The Utah climate is semi-
arid to arid, with water supplies dependent on such major waterways as the
Colorado, Green and White Rivers. Snowmelt and summer thunderstorms con-
tribute to the supply, but most water enters from outside the state. Much
of the surface water is conmitted to irrigation and stock watering. Salin-
ity is a perennial problem in the Colorado river system. Erosion is a
problem in the region. Groundwater is not abundant, and generally of poor
quality. - | ‘ '

Air quality is good throughout most of the region, but non-attainment
areas for photochemical oxidants, particulates and carbon monoxide are
present in the north-central, and western parts of Utah. Cattle and sheep
ranching make primary demands on land use. Regional population is mostly
sparse and includes a small Indian percentage.

A.5 COAL LIQUEFACTION

The source of the following information on potential coal liquefaction
sites is, in large measure, from the Alternative Fuels Demonstration
Program Final EIS (ERDA, 1977), which provides detailed material on the
subject. '

This source document describes environments of the five major coal-
producing regions: Appalachia; Eastern Interior; Fort Union; Powder River;
and Four Corners. Each region is capable of supporting several coal-based
synthetic fuel plants with a 30-year supply (790 million tons) of bitumi-
nous coal or its equivalent in subbituminous coal (1,050 million tons) or
Tignite (1,500 million tons). The five regions are represented by a wide
diversity of physical, biological and socioeconomic factors. Coal char-
acteristics differ markedly among regions. The percentages of elemental
su]er and pyritic sulfur are highest in the bituminous coals of the
Appa1achian and Eastern Interior Coal Regions. However, sul fur content of
one pérCent or less is typical of the Western bituminous coal and lignite.
Heatihg val ues of bitumihous coals Qf the Appalachian and Eastern Interior
regipns also arerhigher'than those Of.western subbituminous coal and
lignite. Additionai]y, the moisture tontent,of the Appalachian coal is
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considerably less than those of the other regional coals. Western coals
generally have higher moisture content than both Appalachian and Eastern
Interior bituminous coals.

Coal Regions

Appalachian Region

The Appalachian Coal Region extends about 800 miles from northern
Pennsylvania to western Alabama in a mountainous topography and iﬁcludes
portions of Pennsylvania, Maryland, Virginia, West Virginia, Ohio, ‘
Tennessee,,Kentucky and Alabama. The region is defined by the Appalachian
Mountains, which rise from a relatively low level of plains, valleys, and
plateaus, with few peaks reaching as high as 5,000 feet. Climate is rela-
tively humid, with high precipitation that ranges from 40 to 50 inches a
year. A wide variety of crops flourish without irrigation. Surface water
supp]ies are abundant and, for the most part, readily accessible. However,
industrial and municipal water pollution and contamination from mine drain-
age are especially severe. Air quality varies -considerably throughout the
region with non-attainment areas for photochemical oxidants widespread in
Pennsylvania and occurring in other regional areas. Particulates create
problems in scattered Appalachian areas.

The Appa]achién Region contains many deciduous forests, with a wide
range of hardwood and coniferous trees, shrubs, grasses and crops. While
there is a variety of wildlife, many big game species of the western
regions are lacking, and in Appalachia's southern oak-hickory forests,
animal populations tend to be low. Among land uses, cropland, pasture, and
forestry predaominate. ‘Relative remoteness from Eastern metropolitan cen-
ters and the low productivity of small agricultural hoidings can make it
~difficult to earn a livelihood. Much of the population is economically
dependent, directly or indirectly, on coal.

Eastern Interior Region

~ The Eastefn Interior Region is characterized by flat topography with
some gentle re]ief. The region includes sodtherh porfions of I1linois and
Indiana and northwestern Kéntucky. Like the Appalachian Regibn, it exper-
iences hot, humid sunmers and cold, humid winters. Water supplies are
abundant. Air quality is variable. Non-attainment areas for photochemical
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oxidants and particulates surround urban areas. The region be]gngs to.the
northern temperate portion of the grassland biome. Important types of
vegetation include tall grass prairie and oak-hickory forest. As in the
Appalachian Region, pressures of human habitation have eliminated the
larger animals of the West and reduced the population of mammalian species.
Primary land uses for the Eastern Interior coal region include agriculture,
manufactufing (particularly machinery), and mining.

The Eastern Interior has a flourishing economy, with relatively low
unemployment, generally adequate housing, and a relative]y high median
level of education. In addition, it is well serviced by utility and
transportation lines. ' '

- Fort Union Region

The Fort Union Region in northeastern Montana, western North Dakota,
and northwestern South Dakota lies in the Missouri Plateau of the Great-
Plains Province. Adjacent to the Missouri River, drainage is well estab-
lished over a broad expanse of gently rolling and terraced topography. It
is characterized by climatic extremes, with a precipitation rage inter-
mediate between that of the humid east and the arid Four Corners Region.
Water use draws heavily upon major rivers, such as the Missouri,
Yellowstone, and Little Missouri and their tributaries. Air quality is
good.

The region contains grasslands, with isolated coniferousfforests.
Grazing and crop cultivation rely heavily on irrigation. Deer and other
big game animals abound, as well as waterfowl from the central flyway which
traverses the region. Primery land use is for agricultural and grazing
purposes. o

‘The Fort Union Region is sparsely populated, with only a relatively
small available labor force. It has a significant Indian population,
principally on the Fort Peck Reservation in Montana and the Fort Berthold
Reservation in North Dakota. The population reflects agricultural tradi-
tions, with little urbanization or industrialization. HeaVi]y dependent on
agriculture, the economy is Stab]e, supporting adequate living standards.
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Powder River Region

The Powder River Region of southeastern Montana and northeastern
Wyoming greatly resembles the adjoining Fort Union Region. It also belongs
to the Great Plains physiographic province and is part of a broad synclinal
basin between the Black Hills on the east and other mountains to the south
and west. Biologic characteristics of the region differ from those of the
Fort Union Region. | '

Like the Fort Union Region, the Powder River Region depends on
agriculture, drawing heavily on irrigation by such major rivers as the
Yellowstone and its tributaries, the Belle Fourche, and the Bighorn.
Ambient air quality standards for oxidants and particulates are violated in
several areas. Pasture and rangeland account for the largest land use. It
is a land of frontier and pioneer traditions and a sparse population.

There is a sizeable Indian population represented by the Crow and Northern
Cheyenne Indian Reservations.

Four Corners Region

The Four Corners Region, comprising parts of Colorado, Utah, Arizona,
and New Mexico has an arid climate of cold winters and hot summers, with
very low precipitation (8 to 12 inches per year). Physiographically, the
Four  Corners Region is characterized mainly by plateaus dissected by can-
yons, stony relief, occasional ranges and desert plains. MWater is limited,
with heavy irrigational and industrial demands placed on surface water
supplies, mostly from the San Juan and Little Colorado tributaries of the
Colorado River. Air quality is variable, with non-attainment areas for
carbon monoxide in northwestern New Mexico. Mandatory Class I areas occur
in the vicinity of the Four Corners region. Biologically, it is an area of
basic sagebrush, with grasslands and pinon-juniper woodlands. Both big
game and small game manmals and birds are found. '

As some other Western regions, the Four Corners Region is sparsely
populated. Much of it is economically depressed, particularly those
counties with high Indian populations. The Navajo, many of whom occupy
reservation land in this region, constitute the largest Indian tribe in the
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United States. Land use runs heavily to grazing, with some cropland that
generally requires irrigation. Logging and mineral extraction contribute
to the regional economy.

Like other Western coal regions, the Four- Corners Region is widely
used for hunting and other recreational activities and for touring those
historical and cultural sites associated with settlement of the West and
with Indian history. Spectacular scenery and geologic marvels, such as the
Grand Canyon, characterize the Four Corners region to a greater degreé than
those of any other coal area.

A.6 BIOMASS/ALCOHOL

Energy from biomass implies potential impacts upon a large range of
environments due to the diversity of biomass sources and production
methods.

Direct combustion of agricultural and forestry residues, in the short
term could affect the country's major agricultural and silvicultural
regions. Over the longer term, development of energy farms could impact
areas where forestry is not.presently a major industry. The Southeast U.S.
is a probable candidate for such development.

Anaerobic fermentation to produce ethanol could affect any areas which
can produce corn, sorghums; sugar beets or sugarcane. Although most corn
is grown in the Midwest corn belt (Iowa, I11inois, Indiana, Ohio), the
Southeast produces large crops and could be the site of major land-use
conversions to corn production. Sorghums are grown largely in the Midwest
and some Western states, while sugarcane is cultivated mostly in Louisiana
and Florida. Sugar beets are grown fram the midwest to the west coast,
with a.few western states leading in ckop production. Changing needs for
energy and food could cause major land-use changes in these agricultural
areas, as well as in those presently employed in non-agricultural land use.

The manufacture of combustible products from oil or latéx-bearing
plants can affect agricultural areas in the Midwest, as well as more arid
regions of the Southwest. Methane production from Wastes via anaerobic
digestion is not limited geographically, but would tend toward location
near large population centers.
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APPENDIX B
TECHNOLOGY DESCRIPTIONS

Appendix B provides a description of each representative case selected for
the technology alternatives. It includes a description of the process, inputs
and outputs, capital and operating costs (where available), manpower require-
ments, air emissions, solid waste and a measure of process energy efficiency.
A1l of these characteristics are fairly straightforward, except energy efficiency.
Several different definitions of efficiency are possible, each of which 1is
useful for .describing certain energy relations. Three of the more commonly
used energy efficiency definitions will be used here (where possible), to
describe and compare energy relationships among the alternatives. They are
net energy efficiency, thermal or process efficiency, and system efficiency.

Net energy efficiency is a measure of the net recovery of energy of a
project. It calculates the percentage of total energy recovered after external
invested energy is subtracted. External energy is that energy which crosses
the project boundary and must be drawn from the general economy. Net energy
efficiency (Ey) can be represented by the formula:

£ = Gross Energy Recovered - Energy Invested
N | Gross Energy Recovered

It is easy to conceptualize nét energy analyses, but it is difficult and time
consuming to do them. Net energy analysis considers primary or direct energy
and indirect energy through secondary, tertiary and Tower levels. Direct
energy is by far the largest constituent, with secondary contributing a very
small amount and Tower levels contributing so little as to be generally not
worth the effort to calculate. This conclusion is supported by the detailed
net energy analysis described in Appendix C, in which it is shown that, for
the NOSR o0il shale alternative, direct energy is about 8.5% of output energy,
whereas total indirect energy is about 1% of output energy. Since there is an
uncertainty surrounding any energy efficiency analysis, direct energy usage
alone is adequate for a reasonable comparison of alternatives. Net energy
efficiency, as approximated by direct energy usage, is one of the measures
used in Appendix 8. This measure is expressed in terms of the number of barrels
of 01l equivalent of product per each barrel of oil equivalent invested.
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Thermal or process efficiency is a measure of the recovery efficiency of
the central conversion or extraction process. In the case of oil shale, it would
be the retort. Thermal efficiency (ET) can be represented by the formula:

- heating value of products
T heating value of feedstock +
added fuel or electricity

Thermal efficiency does not consider all operations, such as mining and upgrading,
which occur inside the project boundary..

System efficiency is a measure of the'overall energy efficiency of the proj-
ect. It considers all operations within the project boundary. Its factors
include the thermal, conversion and extraction losses plus the externally
supplied energy. System efficiency (ES) can bebrepresented by the formula:

Ee = heating value of products
S ~ heating value of feedstock extracted
+ external energy invested

Calculations are illustrated in Appendix B for each of the methods employed to
estimate energy efficiency.

Appendix B references all sources for figures used in the alternatives
description. Alternatives chosen are representative of their technologies as
defined in the selection criteria on pages 3-1 and 3-2, and do not necessarily
represent any programmatic preference for those chosen - only their suitability
for programmatic EIS purposes. For example, direct liquefaction of coal was
chosen over indirect 1iquefaction based upon the criteria mentioned. - Considered,
~ but not heavily weighted, was the fact that direct Tiquefaction products more
closely corresponded to those from a theoretical oil shale plant on NOSR 1 than
do products from indirect liquefaction.- For purposes of comparison in this -
document, this would have little influence on the final outcome. This in
no way implies any preference for either mode or, for that matter, for any of
the repfesentative cases described in Appendix B.
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B.1 Technology - 0i1 Shale

Process - Vertical Direct-Fired, Vertical Indirect-Fired, and
Revolving Fines Retorts/Room-and-Pillar Mining

Location - Naval 0il Shale Reserves (NOSR) 1 and 3,
Garfield County, Colorado

Process Description (1, 2)

0i1 shale is mined by room-and-piliar underground mining, sent to
a primary crusher and a secondary crusher where it is sized to dimensions
required by the retort (between % and 3 inches). Fines produced by the
two crushing operations are collected for use in the fines retort:

" Vertical Direct-Fired Retorts - Raw Shale of 1/2" x 3" size is
continuously fed by means of a distributor to the kiln. The shale moves
down the kiln through a mist formation and preheating zone, a retorting
zone, a combustion zone, and, finally, a residue éoo]ing and gas preheating
zone. It is discharged through a moving grate which controls and maintains
even flow. The processed shale is discharged at about 350°F, cooled to
200°F with water, moisturized by the addition of 10 weight percent water,
and sent to a surface disposal area.

The shale vapors produced in the retorting zone are cooled to a stable
"mist by the incoming shale and Teave the retort at about 140°F. The mist
“is sent to an oil scrubber where about 50 percent of the mist settles and
is removed as liquid. The remaining vapors go to an electrostatic pre-
cipitator where the remaining mist is coalesced. The condensed oil is sent

. to a surge tank and then to the topping unit. The low Btu gas is in part
rec&c]ed to the retort for combustion and heat supply. The remainder is
sent to a Stretford unit to remove the hydrogen sulfide before continuing
to the plant fuel system.

Vértical'Indirect—Fired Retorts - The vertical indirect-fired retort
‘system is similar to the vertical direct-fired system. The raw 1/2" x 3" .
shale enters the top of the kiln, passes through the préheating, retorting,
and cooling zones before beiné dischérged at about 350°F. The processed
shale is cooled to 200°F with water, moisturized with 10 percent water, and
sent to the disposal area. | ’
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Retorting of the shale is achieved by introduction of hot recycle
gas (1300°F) which is heated externally in a fired heater. Air is not
introduced and the recycle gas has a heating value of about 850 Btu/scf
which can be increased further by removal of C02. The main advantage of
the indirect system is that the gaseous product, after the removal of
HZS and 002, has a high Btu value and is suitable for the production of H2.

Fines Retort - The fines, 0" x 1/2"-size shale, are processed in a
fines-type retort. The raw shale is preheated by direct heat exchange
with hot fTue gas from the solid heat transfer medium heater. The pre--
heated raw shale is separated from the flue gas and sent to a rotating
drum retort. Hot flue gas is incinerated in the preheat system to reduce
trace hydrocarbons to less than 90 ppm in the discharge flue gas. The
cooled flue gas is passed through a high energy venturi wet scrubber to
remove shale dust before being vented to the atmosphere at about 125°F.

Pyrolysis is accomplished in the rotating retort by solid-to-solid
heat exchange between the preheated shale and the hot heat transfer
material at a temperature of about 900°F, which results in the conversion
of kerogen to hydroéarbon vapors. The mixture leaves the retort and goes
to a rotating trommel screen for separating the shale from the solid heat
transfer material, which is then circulated back to the heater by means
of a bucket elevator. '

Warm flue gas from the stack of the steam superheater is used to
remove residual dust from the solid heat transfer material circulation
system. The dust is removed from the flue gas with a high energy venturi
wet scrubber.

| The processed shale is cooled in a rotating drum steam generator,
moisturized in a rotating drum moisturizer, and transported by a covered
conveyor to a processed shale disposal site.

The collected raw shale oil is then processed through a topping unit,
- visbreaker for atmospheric bottoms, and a hydrotreater. The resultant
product is a light, sweet, readily pipelineable, premium quality feedstock.
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Capital Costs (1) - $1.295 billion (1979 $)

See Appendix B
Operating Costs Per Year - $101 million (1979 $)

Manpower Requirements (1) - See accompanying chart

| Operating Parameters (per day)

vyt (1, 5) | 50,000 BPD 200,000 BPD
0i1 Shale - 72,500 TPD (31 GPT) = 290,000 TPD
Make-up Water - 129,170 BPD 516,681 BPD
(5,461 AF/Y) (21,844 AF/Y)
Electric Power - 1,446 Mwh/D 5,784 Mwh/D
OUTPUT
Products (1)
Shale 0i1 - 50,250 BPD 201,000 BPD
Low Btu Gas (83 Btu/SCF) - 329,638,000 SCF/D - 1.319 BSCF/D
High Btu Gas (850 Btu/SCF) - 24,282,000 SCF/D 97,128,000 SCF/D
Sulfur - 106 TPD 424 TPD
Ammonia ' - 220 TPD 880 TPD
Water - 28,457 BPD 113,828 BPD

Energy Efficiency (from Appendix C) |

10° Btu

DIRECT INDIRECT TOTAL

Ammonium Nitrate/ 539.3 - 21.9 561.2
Fuel 0i1

Diesel 2,282.6 190.5 2,473.1

Electric 17,350.2 1,789.0 19,139.2

. Other 8,489.0 - ~8,489.0

Capital Equip. - 2,280.0 2,280.0

28,661.1 4,281.4 . 32,942.5

y = gross recovered energy - enérgy invested

net energy efficienc gross recovered energy



Thermal Efficiency =

System Efficiency =

_339.6 - 32.9 _
339.6

90.3%

1 BOE invested yields 10.3 BOE of all products or 8.9 BOE of
liquid products.

heating value of products
heating value of feedstock + added fuels

_339.6 _
= 398.8 + 5.3 - 82.0%

heating value of products _
heating value of extracted feedstock + invested energy

_339.6 }
“a05.4+ 329 - 7.5%

Emissions (3)

Sol

S0, - 1.1 7TPD 4.4 TPD

NO, - 11.1 TPD 44.4 TPD

THC - 0.8 TPD 3.2 TPD
Particulates - 2.9 TPD 1.7 TPD

co - 2.0 TPD 8.0 TPD

id Waste (1)

Spent Shale - 58,875 TPD 235,500 TPD
Other - 1,7337TPD 6,932 TPD

" Source Documents

(1)
(2)

(3)
(4)

(5)

Shale 0il1 Production System Reference Case Study - Final Report, June
1979.

0i1 Shale Data Book, June 1979,
Estimated from Data Supplied by Industry Sources, February 1980.

Energy Alternatives: A Comparétive Analysis, University of Oklahoma,
May 1975.

Engineering Calculations.
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B.2 Technology: Conservation
| Process: Transportation
Location: Denver

Process Description:

Only. .light-duty, gasoline powered, passenger cars are cbnsidered
in this analysis. Total fleet emissions fqr EPA criteria po]]utahts
are projected for 1990 using emission factors developed by EPA. The
reduction in emissions is calculated from a national savings of 50,000 BPD
of gasoline. T |

Tﬁis fuel efficiency improvement is aﬁéhﬁzd“tO'nesglt from a decrease
in vehicle weight only, and thus factors which would change the vehicle
emissiohs, such as engine modification or changes in vehicle use, need
not be considered here. The reduction in emissions which would fesu]t
from using less gasoline are also calculated for the Denver area;>

B-9



Emissions]

Potential daily reduction (controlled)

National 50,000 BPD 200,000 BPD

co 253 tons/day 1,012 tons/day
HC ; 33 tons/day 132 tons/day
N0x 73 tons/day 292 tons/day
802 7.7 tons/day 31 tons/day
Particulates 2.3 tons/day 9 tons/day

Denver Metropolitan Area Portion

co ' 0.76 ton/day 3.04 tons/day

HC ' 0.10 ton/day 0.40 ton/day
o, 0.22 ton/day 0.88 ton/day
$0, 0.02 ton/day 0.08 ton/day
Particulates | . 0.007 ton/day | 0.28 ton/day

Net Energy Efficiency

Since energy is not produced, a net energy efficiency cannot be calculated.

T, . ) .. »
Compilation of Air Pollutant Emission Factors", 3rd ed., AP-42, EPA, August 1977.
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B.3 Technology - 0il Shale
Process - TOSCO II/room-and-pillar mining

Location - Dow West (Colony) property, Garfield County, Colorado

Process Description

Retorting in the TOSCO II process is achieved by direct contact be-
tween hot ceramic balls and preheated oil shale. Raw shale that has been
crushed to less than 13 mm (1/2 in) is preheated by hot flue gas from a
ball heater in a dilute-phase 1ift pipe system. The 1ift pipe system
serves as a thermally efficient heat transfer device capable of handling a
wide range of particle sizes with a Tow pressure drop. The preheated shale
is then fed to a pyrolysis drum. Retorting of the oil shale is achieved
by solid-to-solid heat transfer between the shale and hot ceramic balls,
flowing concurrently through the rotating pyrolysis drum. The pyrolysis
drum is an efficient mixing device and complete retorting of shale is
achieved at about 480°C (900°F) during a short residence time. The sha]e.
0oil vapors, the spent shale, and the ceramic balls exit together and are
separated in an accumulator. The balls are 1if§ed by an elevator and re-
heated in a ball heater, which is a direct contact heat exchanger designed
to heat the balls to about 690°C (1270°F). Waste heat in the ball heater
flue gases is transferred to the shale in the 1ift pipe preheat system.
Spent shale exits from the accumulator vessel close to the retorting temper-
ature of 480°C (900°F) and goes through a special heat exchanger designed to
cool the spent shale and also generate steam for plant use. The spent shale
iﬁ-then cooled further by direct contact with water and moisturized for
disposal. The shale oil vapor is quenched and then fractionated using
conventional hydrocarbon processing equipment. An o0il mist is not formed,
so that no special separation equipment is needed.



Capital Costs(s) - $1.7 billion (1980 §$); profile not available

Operating Costs Per Year(z) - (1979 %)
Gross - $111 million
Net - $ 97 million

(1)

See accompanying chart, Figure C-II

Manpower Requirements

Operating Parameters

Input(2) 50,000 BPD | 200,000 BPD
0il1 Shale - 66,000 TPD (34.8 GPT) 264,000 BPD
Raw Water - 192,343 BPD 769,372 BPD

(8,132 AF/Y) (32,528 AF/Y)
Electric Power - 2,390 Mwh/D 9,560 Mwh/D
output(?)
Products
Shale 011 - 44,400 BPD 117,600 BPD
LPG - 3,500 BPD 14,000 BPD
Sulfur - 131 TPD 524 TPD
Ammonia - 150 TPD 600 TPD
Coke - 83 TPD 3,344 TPD
High Btu gas
(958 Btu/SCF) - 75,900,000 SCF/D 303,600,000 SCF/D
Water - 14,143 BPD | 56,572 BPD

(598 AF/Y) : (2,392 AF/Y)



Energy Efficiency

(2,6)

- (Millions of‘Btu)
347,732 - 34,494

Nef energy efficiency = 347 732 - = 90.1%

1 BOE invested yields 10.1 BOE Products
1 BOE invested yields 7.5 BOE Liquids

277,820

Thermal efficiency = 34494 + 317177 79%

Emissions(]) (Maximum)

NOX
THC
Particulates

co-

Solid Wastell)
Spent Shale
Other

Source Documents

(1)

(2)
(3)

(4)
(5)
(6)

- 3.8 TPD 15.2 TPD
- 20.9 TPD | 83.6 TPD
- 3.6 TPD 144 TPD
- 3.1 7TPD 12.4 TPD
- 0.8 TPD 3.2 TPD
- 53,200 TPD 212,800 TPD
- 2,197 TPD 8,788 TPD

Final Environmental Impact Statement - Proposed Development of
0i1 Shale Resource by The Colony Development Operation in Colorado.

0i1 Shale Data Book, June 1979.

Energy Alternatives:
May 1975.

A Comparative Analysis, Univ. of Oklahoma,

Colony PSD Permit, July 11, 1979.

Colony Development Operation

Engineering Calculations.

B-13



vL-4

MONTH

1 1 1 J
500 1000 1500 2000

EMPLOYMENT :
Figure B-11. Colony Related Emp]o_yment(

)

1 I T
2500 3000 3500



Operating Parameters

INPUT

Fuel 0i1¢1)

water(g)

output(®)
Products

Heavy 0i1
Usable Water

50,000 BPD

20,000 BPD

448,000 BPD
(18,941 AF/Y)

70,000 BPD (Gross)

50,000 BPD (Net)

597,000 BPD
(25,241 AF/Y)

200,000 BPD

80,000 BPD

1,792,000 BPD
(75,764 AF/Y)

280,000 BPD (Gross)

200,000 BPD (Net)

2,388,000 BPD
(100,962 AF/Y)



Energy Efficiency (from Appendix C)

Net Energy Efficiency = 95%
1 BOE Invested Yields 20.1 BOE Products

Emissions (3> 42 5) 50,000 BPD 200,000 BPD
50, - 5.0 TPD 19.8 TPD
NO,, - 10.0 TPD | 40.0 TPD
THC - 0.1 7TPD 0.4 TPD
Particulates - 0.35 TPD | 1.4 TPD
co - 0.1 TPD 0.4 TPD

Solid Wastes

Not Available

Source Documents

(1) Potential Environmental Consequences of Tertiary 0il Recovery,
July 1976.

(2) Potential and Economics of Enhanced 0i1 Recovery - Update Report,
November 1976.

(3) Environmental Impact Assessment: Enhanced 0il1 Recovery by
Steamflood, Kern County, California, July 1978.

(4) The Water Requirements of Selected Enhanced 0i1 Recovery
Processes, February 1979.

(5) Assumptions: 1100 production wells
1400 injection wells
A1l wells at 1500 ft. depth
Costs normalized to 1979
Emission Control Technology Efficiencies:

502 - 95%
N0x - 60%

Particulates - 95%
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B.4 Technology - Enhanced 0il Recovery
Process - Steam Injection

Location - Kern County, California

Steam drive (Steam Flood) - In this process, separate wells are
utilized for injection and production. As in the steam soak process,
a zone of hot oil, 1ow¥temperature steam, and hot water is generated
ahead of the progressively expanding injected steam zone. This zone is
moved toward nearby produétion wells by a combination of steam distillation
of the oil, solvent extraction, gas drive, and waterflooding mechanisms.
The first driving mechanism is due to partial oil vaporization and to
decreases of the oil density and viscosity. The second mechanism is
attributed to decreased o0il surface tension overcoming rock pore capillary
forces. Thé third mechanism is a result of dissolved gas expansion.
Waterflooding occurs as steam cools and condenses into a zone of hot
water flooding the formation toward the production wells.

0il recovery efficiencies vary between 35 to 50 percent of the
reservoir oil contacted by the steam drive. The energy input to the
process is higher than that of the steam soak process because continuous
steam generation is required. Consequently, the steam drive process
produces more air pollution.

Capital Costs‘2*%) - $378 million (1976 $) over 4 years

(2,5)

Operating Costs - $79 million (1976 $)

Manpower Requirements -

550-600 peak construction
160-175 peak operations



0CS OIL PRODUCTION

B.5 Technology: Outer Continental Shelf (0CS) 0i1 Production
Process: Platform
Location: Gulf of Mexico OCS

Process Description:

Conventional fixed platforms are used for most Gulf of Mexico OCS oil
production. The platforms are typically steel jacketed structures which
.rest on the sea floor. From these platforms a number of wells are drilled.
The well head compTetions are on the platform rather than the sea floor.
Conventional platforms have been used in the Gulf in water depths up to
312 m (1025 ft.). The majority of oil production in the Gulf in the next
10 years will be from fixed platforms, rather than from subsea completions
and floating platforms.

0i1, water, and natural gas produced from the wells are separated on
the platform. The formation water is reinjected or disposed of. The oil
is metered and piped to shore. Natural gas, if present, is dehydrated,
pressurized, metered, and piped to shore. Offshore oil can be transported
to shore by means of either tankers or pipelines. In the Gulf, pipelines
are used almost exclusively. The pipelines are layed by barges and are
usually buried in the sea floor to protect the pipelines from effects
such as scouring, and to keep them from interfering with fishing.

Industry sources indicate that an average of 18,000 BPD are produced
from a>typica1 35MM barrel recoverable reserve. A single 24-slot platform:
would be used to develop the field. Three exploratory wells and 18 develop-
ment wells would be drilled to an average depth of 3600 m (12,000 ft.).
Three such platforms would represent a 50,000 BPD case and 11 platforms
would represent a 200,000 BPD case. '



Capital Costs:(z)

Operating Costs:(z)

Manpower Profi]e:(z’ 3)

Development
Operation

(2)

Operating Parameters:

Outputs
0il
Gas
Water

(1)

Emissions
AIR (uncontrolled)
502
NO,,
0
HC*
TSP

SOLID WASTES (1st year)(?)

Drilling Mud
Drill Cuttings

50,000 BPD

$375 Million (1980 §)
Over one year

$21 Million/year (1980 $)

152-167
32-44

54,000 BPD
49 X 106 SCF/D
32,000 BPD

0.17 TPD
2.75 TPD

~ 0.51 TPD
37.2 TPD

0.03 TPD

75,222 TONS
38,632 YD3

Energy Efficiency (from Appendix C)

Net Energy Efficiency = 98.9%

1 BOE Invested Yields 87.9 BOE Products
1 BOE Invested Yields 75.9 BOE Liquids

AN

*Methane comprises 90% of these emissions.
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200,000 BPD

$1.375 Billion (1980 $)
Over one year

$77 Million/year (1980 $)

570-625
119-163

198,000 BPD
178 X 106 SCF/D
120,000 BPD

0.61 TPD
10.1 TPD
1.88 TPD

136.0 TPD

0.13 TPD

275,814 TONS
141,651 YD3



References

(1) Atmospheric Emissions From Offshore 0i1 and Gas Development and
Production, EPA-450/3-77-026, June 1977.
(2) Industry supplied data

(3) Final EIS, Prdposed Five Year OCS 0il1 and Gas Lease Sale
Schedule, BLM, March 1980.

o
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8.6 Technb]ogx: Coal Liquefaction
Process: SRC Il
Location: Morgantown, West Virginia

Process Description

The primary processing sections consist of coal-slurry preparation,
dissolver, refining, recycle gas treating and compression, and hydrogen
recovery. Other sections include hydrogen production, gas plants, and
secondary recovery systems. The plant is designed with utilities included
except electric power, which is purchased from a local utility.

The feed coal is pulverized and mixed with a recycle slurry stream
from the process and then is pumped, together with hydrogen, through a
preheater to a dissolver operated at high pressure and temperature. The
coal is first dissolved in the 1iquid portion of the recycle slurry, then
is largely hydrocracked to liquids and gases.

The dissolver effluent is separated into gas, 1ight hydrocarbon
liquid, and slurry streams using conventional flashing and fractionation
techniques. A portion of the mineral residue slurry and hydrocarbon liquid
from the separation area is recycled to blend with the feed coal in the
slurry preparation plant. The balance of the mineral residue slurry is
vacuum-flashed to recover the fuel oil product. '

The remaining dissolver area gas stream (consisting primarily of
hydrogen, 1ight hydrocarbons, and hydrogen sulfide) is washed with frac-
tionated solvent to remove any entrained liquid hydrocarbons and contacted
with diethanolamine (DEA) in an absorption system to remove acid gases.
After acid gas removal the major portion of this gas is then recycled to
the process. In order to maintain high hydrogen purity, however, the hy-
drogen gas is»treated cryogenically to remove nitrogen, methane, and
heavier hydrocarbon gases. The purified hydrogen stream is then combined
with the.untreated recycle hydrogen and recycled to the dissolver.

Liquid products from the main process area are refined in the
fractionation section. The fractionation section separates the coal
liquids into naphtha, 1ight fuel oil and heavy fuel oil. Sour naphtha
from the fractionation unit is desulfurized in a pressurized hydrodesulfuriza-
tion unit. Sufficient severity is maintained in this unit to reduce the
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sulfur content to environmentally acceptable levels.

fuel oil can be desulfurized in similar fashion, if required.)

Capital Costs (2) -$2,395 billion (1979 §)

(Some of the light

Operating Costs (per year) (2) (1979 $) - (Fuel, operations and maintenance)

$486.4 million gross
$471.0 million net

Manpower Requirements (1)

Peak Construction - 7,089
Operations - 1,774

Operating Parameters (per day) (1)

Input 50,000 BPD
Coal (Pittsburgh No. 8) - 16,700 TPD
Water - 238,094 BPD

(10,066 AF/Y)
2,840 Mwh/D

Electric Power

Qutput
“Fuel 0i1" - 31,900 BPD
Naphtha - 7,300 BPD
LPG - 11,100 BPD
SNG (est) - 71.8 MM SCF/D
Sulfur - 445.3 TPD
Ammonia - 83.5 TPD

Energy Efficiency (from Appendix C)

Net Energy Efficiency = -49.4%

1 BOE Invested Yields 0.7 BOE Products

1 BOE Invested Yields 0.4 BOE Liquids
\
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66,800

952,376
(40,264

11,360

127,600
29,200
44,400

287.2

1,781.2

334

200,000

BPD

TPD

BPD
AF/Y)

Mwh/D

BPD
BPD
BPD
MM SCF/D
TPD
TPD



Emissions (1) 50,000 BPD 200,000 BPD

50, . 4.5 TPD . 18.0 TPD
NO,, - 8.7 TPD - 34.8 TPD
THC - 0.5 TPD | 2.0 TPD
Particulates - 2.2 TPD . 8.8 TPD
co - 0.7 TPD 2.8 TPD

Solid Wastes (1)

Mine Burial
Tailings Point : 6,890 TPD 27,561 TPD
Landfill

Source Documents

(1) Final Environmental Impact Statement, SRC II Demonstration Project,
January 1981 (Scaled to 50,000 BPD and 200,000 BPD).

(2) Assessment of Process and Technology Requirements for Transbdrtation
Fuels, Final Report, October 1979.
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B.7 Technology: Biomass/Alcohol
Process: Grain Fermentatidn
Location: Central I1linois

Process Description:

The reference case chosen for Biomass/Alcohol is an energy conserving
plant design by R. Katzen Associates. The design incorporates traditional
fermentation processes and demonstrated energy conservation processes,
although no plant of this type has been built. The plant is designed to
produce 50 MM gallons of 1990 ethanol per year or 3,600 BPD from corn.
Fourteen such plants would produce an average of 50,400 BPD of ethanol. To
produce motor grade ethanol, the corn is milled, mixed with water to form
a mash, and the mash is cooked at 350°F. The mash is cooled and the enzyme,
fungal amylase, is added to the mash to change the starch to fermentable
sugars. Yeast is added, and the mash ferments at a temperature of 959F.
The resultant beer contains 7.1 weight percent alcahol. The beer feed is
heated and passed through a stripper/rectifier. Ethanol recovered is then
dehydrated and cooled. The stillage residues are recovered, dried as
Distiller's Dark Grains, and sold as an animal feed. The plant operates
as a continuous flow process, except for the fermentation and fungal |
amylase sections which are operated batchwise to allow for frequent
sterilization of the equipment. The distillation system employs a
two-pressure concept which significantly improves its steam economy.

Capital Costs:

3,600 BPD plant: $58 million (1978 $) over a three-year time period
50,400 BPD Production:
(14 plants) : $812 million (1978 $)

Operating Costs:

3,600 BPD plant: $44.5 million (1978 §)
50,400 BPD production, (14 plants): 623 million (1978 $)
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Operating Parameters: (plant operates 330 days/year)

Inputs

Corn

(3)

Coal (I11inois No. 6)

Yeast

Denaturant (gasoline)

Anhydrous Ammonia

Make-up Hydrocarbon
Solvent :

Tractor Gasoline

Iodine Sterilizing
Solution

Lime
Sodium Chloride
Sludge Polymer

Misc. BFW Treatment
Chemicals

Qutputs
Ethanol

" Distiller Dark Grains

(NH4)2 S0,

Utility Requirements

Purchased Electric Power

Connect (KW)
Operating (KW)

Make-up Water

3,600 BPD Plant

58,990 bushels/day

296.7 tons/day
1.2 tons/day

1,500 gals/day

9.2 tans/day
27.4 gals/day

864 gals/day
24 gals/day

2.4 tons/day
1.2 tons/day
48 1bs/day
120 1bs/day

3,600 BPD Plant

3,608 BPD
536.7 tons/day
31.6 tons/day

(3, 4, 5)

10,885 KW/D
8,313 KW/D

253,000 GPD
(256 acre-ft/yr)
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50,400 BPD Production
(14 Plants)

825,860 bushels/day

4,154 tons/day

17 tons/day
21,000 gals/day
129 tons/day |
384 gals/day

12,096 gals/day
336 gals/day

34 tons/day
17 tons/day
672 1bs/day
8,400 Tbs/day

50,400 BPD Production
(14 Plants)

50,512 BPD
7,514 tons/day
442 tons/day

152,390 KW/D
116,382 KW/D

3,542,000 GPD
(3,584 acre~ft/yr)



Manpower Profile:

Construction: Unknown, but-
$6.6 mi]]ion of capital investment for a 3,600 BPD plant is fon'labor charges
3,600 BPD Plant o | -

8 Technicians

43 Operators

54 Laborers -
53% Other (Adm1n1strat1ve and Support)_

158% Total

50,400 BPD production (14 plants)
2,219 Total

Emissions (]’2’3’4’5)
Air
50, 7.3 TPD
Particulate Negligible
CO2 7,472 TPD
HC NA
co NA
NOX NA
Waste Water 15.4 X 10%PD
Solid Waste 594 TPD

Energy Efficiency (from Appendix C)

Net energy efficiency = - 8.7%
1 BOE Invested Yields 0.9 BOE Products
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APPENDIX C

Energy Balances in the Production and Utilization

of Fossil Fuels



1. ENERGY BALANCES IN THE PRODUCTION AND UTILIZATION OF OIL FROM SHALE
1.1 INTRODUCTION

Energy balances and net energy gains are presented for a reference
facility producing oil from shale on the Naval 0il Shale Reserve 1 (NOSR),
in Garfield County, Colorado.

The process specification, estimates, and calculations in this paper
are based primarily on the Shale 0il1 Production System Reference Case Study
(Reference 1) prepared by TRW, supplemented as appropriate with information
from other sources. The reference case is a facility producing 50,250
barrels per day (BPD) of upgraded shale oil, comparable in quality and
characteristics to sweet Indonesian or Libyan crude. The upgraded shale
0il is very low in nitrogen and sulfur content, and can be sqbstituted one-
for-one for a premium imported crude oil as a refinery feedstock.

The reference case shown in Figure 1 calls for mining 73,700 tons per day
(TPD)'of oil-bearing shale. After primary and secondary crushing losses,
72,500 TPD of crushed shale are fed into the retorts. Seven direct-fired
and two indirect-fired retorts, accepting lumps of shale 1/2"-3" in size,
are used. Pieces smaller than 1/2“ are processed in a fines retort.

The oil from the retorts is a viscous liquid containing nitrogen and
sulfur, and is upgraded in a visbreaking unit and a hydrotreating unit.
Sulfur and ammonia are obtained as byproducts in steps intended to prevent
the emission of air pollutants. Spent shale from the retorts is disposed
of as a compacted landfill in canyons near the facility. Figure 1 shows the
steps involved in the production of oil from shale.

‘The materials and energy required as inputs from external sources to
the NOSR ‘1 facility are shown in Figure 2. Inputs of electricity and water
are the net requirements in excess of. the amounts generated internally.

1.2 ENERGY BALANCE CALCULATIONS

The energy in fuels, electricity, and materials externaily supplied to
the NOSR 1 facility for producing 50,250 BPD of upgraded shale oil consists
of the following:
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MINING
® Face Drilling
® Explosives Charging
® Front End Loading
® Ore Hauling

RAW SHALE
73,700 TPD

CRUSHING
® Primary Crushing
® Transportation
o Secondary Crushing

- CRUSHED SHALE
72,500 TPD

RETORTING

UPGRADED

VAPOR AND
LIQUID FROM
SHALE

UPGRADING
e Topping
® Visbreaking
® Hydrotreating
® Removal of Pollutants

SHALE OIL

50,250 BPD
HIGH BTU GAS

24.3 MM SCF/day
LOW BTU GAS

—379.5 WV SCT/day

vvv v

BYPRODUCTS

AMMONIA 220 TPD
SULFUR 118 TPD

e Direct Fired Retorts

>

e Indirect Fired Retorts
®Fines Retort

SPENT SHALE

58,875 TPD

SPENT SHALE DISPOSAL

Figure 1, Steps in Shale 0i1 Production at NOSR1
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AMMOHIUM NITRATEJ
‘ 34.65 TPD

DIESEL FUEL

392 BPD
PURCHASED ELECTRICITY

1,627,095 kwh/day

MAKE-UP WATER

—

73,714 BPD
~ OTHER MATERIALS

>

NOSR1 FACILITY
MINING AND PROCESSING OF
73,700 TPD of RAW SHALE

UPGRADED SHALE OIL

50,250 BPD
AMMONIA
>
220 TPD
SOLFUR
>
118 TPD

SPENT SHALE

58,875 TPD

| HIGH BTU GAS
24,3 MM SCF/day ’

LOW. BTU GAS

329.5 MM SCF/day >

Figure 2. NOSR1 Facility: Inputs and Outputs of Materials and Energy



e Energy invested directly and indirectly in the production
and transportation of ammonium nitrate and other process-
related materials

‘9 Diesel fuel and electricity supplied to the facility from
external sources

e Energy invested directly and indirectly in the production
and transportation of diesel fuel to the facility

e Energy invested directly and indirectly in the generation
and transmission of electricity to the facility
A complete accounting of energy requirements for shale oil production
would also consider the energy invested in capital equipment, buildings,
and infrastructure. This topic is discussed in Section 1.2.2.6.

It is assumed, for this example, that the upgraded shale oil will be
transported by pipeline to refineries in the Chicago area, and will displace
an equal volume of imported crude o0il. The displaced crude oil is assumed
to be a premium imported crude, landed on the Gulf Coast and transported to
Chicago by pipeline.

Energy balances are calculated on the basis of this displacement of
imported crude oil. It should be noted that this is a conservative assumption,
and that energy balances will be more favorable under the alternative assumption
of displacement of domestic crude oil.* Moreover, in calculating energy
‘balances, no energy credits are assigned to the byproduct ammonia or sulfur.

1.2.1 Energy Investments in the Production and Transport of Ammonium Nitrate
To NOSR'1

An explosive mixture (ANFO) consisting of 94 weight percent ammonium
nitrate and 6 weight percent diesel fuel oil is used at NOSR 1 at the rate
of 1 1b of ANFO per ton of shale mined (References 1 and 2). The ANFO mixture
is prepared at the mine site using ammonium nitrate obtained from a Gulf
Coast manufacturing facility, and diesel fuel obtained locally.

* Energy invested in the extraction of domestic crude oil must be taken into
account, whereas energy invested in imported crude oil is not drawn from U.S.
resources.
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Process steps in the manufacture and transport of ammonium nitrate to
NOSR 1 are shown in Figure 3. Requirements for raw materials, fuels, and
electricity in each step, corresponding to the 69, 278 1bs of NH,NO, per day

43
“used at NOSR 1, have been calculated from information in Reference 4, and are

summarized in Table 2.

Energy investments in the natural gas, diesel fuel, and electricity
used to manufacture ammonium nitrate in the Guif Coast area have been calculated
on the basis of the following assumptions:

e Natural gas from wells in the Gulf Coast area is used
o Diesel fuel from a Gulf Coast refinery is used

e Primary fuels used for electricity generation reflect the
generating mix for the Electric Reliability Council of Texas
(ERCOT) region.
These energy investments are shown in Figure 4. Energy investments in
electricity generation and transmission in the ERCOT region are shown in
Figure 5. Energy investments in diesel fuel are negligible for the 143 gallons/
.day required to transport the ammonium nitrate to MOSR 1, and therefore are not
reported.

Direct and indirect energy investments in the manufacture and transportation
of 69,278 1b/day of ammonium nitrate are summarized in Table 3. Indirect invest-
ments are an order of magnitude smaller than direct investments. There is energy
invested in the indirect investments, and energy invested to produce that energy,
ad infinitum. In practice, energy imbedded in the indirect investments is two
orders of magnitude smaller than the direct investments, and additional terms
can be ignored except where recognizable as non-trivial by inspection.

1.2.2 Energy Investments in the Mining, Retorting, Upgrading, and Spent
Shale Disposal Operations at NOSR 1

1.2.2.1 Diesel Fuel

Direct requiremenfs for diesel fuel in the mining of 73,700 TPD of shale
and in disposal of 58,875 TPD of spent shale are shown below:
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Table 1. Daily Ammonium Nitrate (NH4N03) Requirements at NOSR 1

Shale Mined
ANFO Required

NH4N03 Required

Diesel fuel Required

for ANFO mixture

= 73,700 TPD

= 73,700 1bs/day

= 73,700 x 0.94 1bs/day
= 69,278 1bs/day

= 4,422 1bs/day
= 614 gallons/day @ 7.2 1bs/gallon of
diesel fuel (Reference 3)

Table 2.

Energy Resource Requirements in the Manufacture and Transport of

69,278 1bs per day of Ammonium Nitrate

Resource Natural Gas Electricity Diesel Fuel
: SCF/day : (Kwh/day) (gallons/day)

Process Step

Ammonia Manufacture 490,987 205 -

Nitric Acid

Manufacture - 251 -

Ammonium Nitrate

Manufacture - 1,386 -

Ammonium Nitrate

Transport - - 143

Total 490, 987! 1,842 1432

JEquivalent to 500.3 MMBtu @ 1,019 Btu/SCF
Equivalent to 19.8 MMBtu @ 5.825 MMBtu/barrel
Conversion factors were obtained from Reference 4, p. 8-1.
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Natural Gas (Feed)
310,825 SCF/day

AMMONIA
MANUFACTURE

Electricity 1386 Kwh/day

AMMONIUM NITRATE

NH

aN03

I

143 gals/day diesel fuel

69,278 1bs/dhy

TRANSPORT

.To NOSR1

MANUFACTURE

4

Cooling water, etc.

131,387 bs/day N,

HNHO3
15,102 1bs/day
NH

3

Natural Gas (Fuel)
180,161 SCF/day

Electricity 205 Kwh/day

— cmmas  e———  Smas ey mm— —

Hater, etc,

16,284 1bs/day
NH3

Electricity
251 Kwh/day 1

55,769 1bs/day

NITRIC ACID
MANUFACTURE

Cooling Water, etc.

lRa’i]:

lTruck:

I

l_. — — — B — — ——— — — —— a— — — PN — l

GULF COAST LOCATION

800 miles @

2,81 gallons diesel
fuel per 1000 ton-
miles

100 miles @

18.8 gallons diesel
fuel per 1000 ton-
miles

'Figure 3. Fuel and Electricity Required for the Manufacture and Transport of Ammonium Nitrate to NOSR1
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WELL

ACQUISITION

3

— 17.7 MMBtu

L— Electricity
304 kwh

| Other Fuels
1.3 MMBtu

GAS

GATHERING

Natural Gas2

4

L_ Natural Gas
14.0 MMBtu

GAS LIQUIDS
PLANT

Natural Gas
— 31,3 MMBtu

| Electricity
58.2 kwh

|_ Other Fuels
Negligible

PIPELINE
TRANSPORT

100 miles

7.0 MMBtu

Note: Energy invested in materials consumed for the entire cycle shown is = 30.1 MMBtu

Figure 4,

Energy Investments

1

1Ca]cu]ated using information from Reference 5, p. VI-20, VI-33 and II-8
lzlncludes natural gas recycled to process, but excludes physical loss of natural gas in extraction

L_ Natural Gas

DISTRI-
BUTION

| Natural Gas
7.0 MMBtu

in the Production and Transport of Natural Gas in the Gulf Coast Area

1000 MMBtu



Generation

Natural Gas
9.8 MMBtu @
10472 Btu/kwh

Coal
1.5 MMBtu @
10472 Btu/kwh

Other
0.2 MMBtu @
11205 Btu/kwh

Average =

1111 kwh

1000 kwh delivered

-

Transmission and Distribution
Losses 10%

10,484 Btu/kwh

Figure 5. Energy'Investments* in Electricity Generation and
Transmission in the ERCOT Region

* Information from Reference 4, p.

8.5-3



Table 3. Direct and Indirect Energy Requirements in the Gulf Coast Manufactur
' and Transport to NOSR1 of 69,278 1bs/day of Ammonium Nitrate

Natural Diesel Coal Other | Electricity

Gas Fuel (kwh/day)
MMBtu/day
Direct 500.3 19.8 - - 1842
Indirect in:
" Natural Gas! 38.5 - - 15.7 181
Diesel Fuel Negligible -

Direct in ERCOT 2
Electricity Generation 19.8 - 3.0 0.4
(1842+181 kwh)

Indirect in Fuels Used
in ERCOT Electricity

Generation:
Natural Gas1 : 1.5 - - 0.6
Coal -— Negligible
Total Direct and Indirect 560.1 19.8 3.0 16.7

Total Energy = 599.6 million Btu/day

lgased on Figure 4
2Based on Figure 5



e To operate mining equipment = 14,740 gallons/day @ 0.2 gallons/ton
of shale mined
(Reference 2, p. IV-2) '

e For ANFO explosive mixture 614 gallons/day (see Table 1)

e For transportation of spent
shale to disposal site

1,107 gallons/day

(Calculated using a fuel consumption rate of 18.8 gallons of diesel
fuel per 1,000 ton-miles for transportation by truck (Reference 4)
and an assumed distance of one mile from the retorts to the disposal
site.)

e Total direct requirement
of diesel fuel ' = 16,461 gallons/day

2,283 MMBtu/day @ 5.825 MMBtu/bbl

Energy ‘investments in -the production and transport of diesel fuel have
been calculated using the following assumptions:

® Crude oil from the Colorado area is refined locally

o Diesel fuel from the local refinery is transported to the NOSR 1

facility by truck.

These investments are shown in Figure 6 on the basis of 1,000 MMBtu of
diesel fuel delivered to NOSR 1. Investments in the refining step are those
attributable to the production of distillate fuels (here treated as identical
to diesel fuel). Investments ih the crude oil recovery and transport steps
correspond to the total refinery input of 3,021 MMBtu of crude oil. Of this,
approximately one-third is attributable to the production of 1,000 MMBtu of
distillate fuels (Reference 4, p. 8.1-2).

Direct and indirect energy investments in diesel fuel are summarized in
Table 4. Investments of electricity'are stated in kWh delivered. Translation
to primary fuels will be accomplished after the total direct and indirect |
requirements for electricity at NOSR 1 are established.
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These investments are the totals for
3021 MMBtu of crude oil

e ——— e

CRUDE OIL,
RECOVERY

CRUDE OIL

| Dpistillate
— 2.0 MMBtu

—53.4 MMBtu

— 1.9 MMBtu

Electricity
—919 kwh

Note:

Figure 6.

~ Other Fuels

Natural Gas |

Energy invested in Materials =

[” OTHER PRODUCTS

——

CRUDE OIL

DIESEL FUEL
1000 MMBtu DIESEL FUEL

1000 MMBtu

PIPELINE 1 3021 MMBtu PETROLEUM1 TRUCK
TRANSPORT ‘ REFINING TRANSPORT .
' To NOSR1
50 Miles 100 Miles
. L. 2
L_D1st111ate
1.1 MMBtu
Resid Diesel Fuel
[ 3.7 MMBtu —-6.8 MMBtu
L_Natura] Gas o
19.8 MMBtu These investments are those
3 attributable to the production
Other Fuels of 1000 MMBtu of diesel fuel,
—5.0 MMBtu not the totals for refining
3021 MMBtu of crude oil
L__Elect:r-icity Electricity
317 kwh L1170 kwh

34,2 MMBtu (crude 011 recovery and transport steps)

Energy Investments in the Production and Transport of Diesel Fuel in the Colorado Area

1
2
3
4

Includes LPG

Excludes refinery gases _
Calculated using information from Reference 5, p. VI-33 and 1I-8

Calculated using information from Reference 4, p. 8.1-2



Table 4. Energy Investments in the Production and Transport
to NOSR1 of 16,461 gal/day of Diesel Fuel

Diesel . .
Naggga] Fuel Coal Other Elﬁgﬁ;ﬁ§1ty
MMBtu/Day Y
Direct Requirements 2,283
Indirect in:
Diesel Fuel - 85.5 19.6 8.5 38.7 3,604
Direct in RMPA '
Electricity Generation 3.9 0.5 22.5 10.2
Indirect in Fuels Used ‘
in RMPA Electricity 0.3 0.1 - 0.2
Generation
TOTALS ' 89.7 2,303.2 31.0 49.1

Total Energy = 2,473.0 million Btu/day

c-14




1.2.2.2 Electricity

Electricity requirements corresponding to the production of 50,250
barrels/day of upgraded shale o0il at NOSR1 are shown below.

i}

8 kwh/ton x 73,700 tons/day
= 589,600 kwh/day

° Mining2

) 'Primary crushing,
transport and 3 ,
secondary crushing = 4,15 kwh/ton x 73,700 tons/day

= 305,855 kwh/day

'y Retorting4 o = 47,750 kw x 24 hrs/day
= 1,146,000 kwh/day
e Upgrading, etc.? = 22,205 kw x 24 hrs/day

= 532,920 kwh/day

o Electricity geneEated
on-site at NOSR1 = 39,470 kw x 24 hrs/day
= 947,280 kwh/day

¢ Requirements for
purchased electricity

1]

1,627,095 kwh/day

21n Reference 2, p. IV-2 electricity requirements in the mining step are
indicated to range between 6 and 8 kwh/ton of ore produced.

3In Reference 1, p. 2-84 and p. 2-86, electricity requirements for primary
and secondary crushing are indicated to be 0.03 to 0.15 kwh/ton and. 2 to 3 kwh/ton,
respectively.

The range of electricity requirements for conveyor transport of shale
between the primary and secondary crushing steps has been calculated using
information from References 6 and 7, as follows:

® Coaveyor energy requirements per 1.95 to 3.25 MMBtu
107 Btu of shale transported (Reference 6, p. 2-19, Section 2.5.2)

= 191.1 to 318.4 kwh @ 10,206 Btu/kwh
(Reference 6, p. 1-60, Table I-24)
9

e 107 Btu of shale = 181.8 tons @ 2,750 Btu/1b of shale
(Reference 7, p. 50)

e Conveyor electricity requirements
per ton of shale transported

~1.00 to 1.75 kwh

e Total electricity requirements
assumed in this study for primary
crushing, conveyor transport and
secondary crushing

0.15+1+ 3

4.15 kwh/ton

fpeference 1, p. 111-3/4, and p. I1I-11.
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1.2.2.3 Electricity Requirements in the Transport of Upgraded Shale 0il
to Final Markets

The upgraded shale 0il is transported via a feeder pipeline to a trunk
pipeline through which it is sent to a refinery in the Chicago area. Energy
requirements for transportation are:

o Feeder Pipeline

10 miles (Reference 8)
6,120 kwh/day

Distance 5
Electricity Required

¢ Trunk Pipe]ine

1,000 miles (Reference 8)
612,000 kwh/day

Distance 5
Electricity Required

1.2.2.4 Energy Investments in Purchased Electricity Used at NOSR 1

The Fo]]owing requirements for purchased electricity at the NOSR1
facility are assumed to be met using power generated in the Rocky Mountain
Power Area (RMPA):

(a) Purchased electricity for NOSR1 facility 1,627,095 kwh
(b) Electricity for feeder pipeline 6,120 kwh

Total o 1,633,215 kwh

The mix of primary resources for electricity generation in RMPA, which
is a subregion of the Western Systems Coordinating Council (WSCC), is
shown in Table 5. Energy requirements for electricity generation, assuming
that 10 percent of the generated electricity is lost in transmission, are
shown in Table 6. The electricity requirements for transporting 50,250 BPD
of upgraded shale 0il through the trunk pipeline to Chicago are not included,
the reason for which is explained in Section 1.2.3.

5Based on 2.1 kwh per 1,000 MMBtu-mile- (Reference 5, p. VI-42) and 5.8 MMBtu/

barre; of upgraded shale oil (Reference 6, p. 2-33, and p. 2-47; Reference 7,
- p. 51).
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Table 5. Rocky Mountain Power Area Resources in Power Generation (1979)

Resources Percent of kwh generated
Coal ' 59.7
Distillate 1.3
Natural Gas 10.4
Nuclear 0.7
Hydro ) 27.9

Average = 10,326 Btu/kwh
Based on‘information in Reference 9, p. XI1.9.8, Table 9A.3.
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ﬁ?ﬁ;ﬁgE UNIT 1,000 tons @ 20 MMBtu/ton

TRAIN

100 miles
| Diesel Fuel
50 MMBtu Diesel Fuel
39 MMBtu @ 2.81 gallons/1000 ton-miles
and 5,825 MMBtu/barrel of diesel fuel
| Gasoline :
3.4 MMBtu
' Electricity -
— 17,440 kwh

Note: Energy invested in materials consumed = 48.4 MMBtu

Figure 7. Energy Investments1 in the Production and Transport of Coal
in the Colorado Area :

1Ca]cu]ated using information from Reference 5, p. VI-8 and VI-2.
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WELL

ACQUISITION

3

Natural Gas2

— 17.7 MMBtu

— Electricity
304 kWh

| Other Fuels
1.3 MMBtu

GAS

GATHERING

L_ Natural Gas
14.0 MMBtu

GAS LIQUIDS |
PLANT

Natural Gas
— 31.3 MMBtu

L_.Electricity
58.2 kWh

L Other Fuels
Negligible

PIPELINE
TRANSPORT

100 miles

| Natural Gas
7.0 MMBtu

Note: Energy invested in materials consumed for the entire cycle shown is = 30.1 MMBtu

DISTRI-
BUTION

L.Natura] Gas
7.0 MMBtu

Figure 8. Energy Investments1 in the Production and Transport of Natural Gas in the Colorado Area

1Ca'lcu'lated using information from Reference 5, p. VI-20, VI-33 and II-8

2

Includes natural gas recycled to process, but excludes physical loss of natural gas in extraction

1000 MMBLtu



0¢-2

Table 6. Energy Requirements for Generating 1,814,683 kwh in RMPA
Natural s s Residual . Electricity |
Coal Gas Hydro Distillate. Fuel Gasoline Other (kwh)
(MMBtu)
Direct in 1
Electricity Generation 11,345.0 1,976.4 5,063.0 264.3 - - -
Indirect in
Coal? 5 - - 50.5 - 1.9 27.4 | 9,893
Natural Gas 152.2 - - - - 62.1 716
Disti]]gte - 9.9 - 2.3 1.0 4.5 417
Nuclear 4.8 0.9 - - 1.2 1.6
Total Direct and Indirect 11,349.8 2,139.4 5,063.0 317.1 2.2 1.9 95.6 | 11,026
Energy in Secondary
Electricity (11,026kah) 68.9 12.0 30,8 1.6 - - 0.6
Total 11,418.7 2,151.4 5,093.8 318.7 2.2 1.9 96.2

l

1

distillate fuel, 11,205 Btu/kwh, nuclear, 7,129 Btu/kkh.
2These requirements are based on the information in Figure 7.
3These requirements are based on the information in Eigure 8.
4These requirements are based on the information in Figure 6.
5TheSe requirements are based on the information in Reference 4, p. 8.4-2, Figure 8.4-1, and correspond to

12,731 kwh generated.

Total Energy = 19,082.9 million Btu/day

The following conversion factors have been used: coal and natural gas, 10,472 Btu/kwh; hydro, 10,000 Btu/kwh;



1.2.2.5 Energy Investments in Process-Related Materials Used at NOSR 1
Other than ANFO

Energy investments in proceSs related materials (other than the ANFO
exp]osive mixture) required at NOSR1 for the production of 50,250 barrels
of upgraded shale oil are presented below. These investments are approximate,
and have been calculated using information from Reference 5(p. VI-75 through
VI-81). Of the sources reviewed in this study only Reference 5 has been
found to contain such information. '

Energy Investments in Process Related

Process Step Materials! (supplies)
(MMBtu per 50,250 barrels of shale oil)

Mining 8912
Crushing, etc. 1,7093
Retorting & Upgrading 5,55.04
Spent Shale Disposal 339°

Total |  g,a89°

1. Information in Reference 5 is presented only in total Btu terms, i.e.,
no fuel specific investments are reported for supplies.

For supplies other than ANFO.

Steel wear plates, screens, etc.

Water treating chemicals, petroleum catalysts, activated carbon, etc.
Conveyor belts, bearings, etc.

This estimate, based on 1967 information, is conservative because
current production processes are likely to be less energy intensive.

OB wWwN
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1.2.2.6 Energy Investments in Equipment, Buildings, and Infrastructure

Equipment

Energy investments in capital equipment in the NOSR1 facility have been
calculated on the basis of information in Reference 5, p. VI-75 through
VI-81. These investments, prorated to one day's production of 50,250 barrels
of upgraded shale 0il1, are shown in Table 7.

These energy investments in equipment are approximate. They are
calculated in Reference 5 on the basis of so many Btu per dollar of capital
expenditure, rather than by analyzing the materials and processes used to
produce the equipment.

Table 7. Energy Investments in Capital Equipment

Energy Investments in Capital Equipment

Process Step (MMBtu per 50,250 barrels of shale 0il)
Mining N/A
Crushing! 210
Retorting and Upgrading2 1,766
Spent Shale Disposal® 304
Total _ 2,280

1Gyratory crushers, storage bins, ore feeders, impact crushers, screens,
bag filters, blowers, etc.
2Retorts and upgrad1ng equipment.

3ConVeyors, trucks,‘compactors, bulldozers, etc.

Bui]dfngs
Enéfgy investments in buildings fh the NOSR1 facility are estimated
below. The areas of bui1dings in the NOSRI facility are given in Reference 1:

Building Square Feet
Control House ' _ 15,000
Administration 15,000
Laboratory 6,000
Operations 15,000
Guard, Fire, and First Aid 4,700
Warehouse, Shops, and Vehicle Maintenance 57,000

Total 112,700
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An average energy investment of 970,000 Btu per square foot is reported
for new industrial buildings in Reference 10, page 840, Table 2. On this
basis, the energy invested in the buildings is:

112,700 sq ft x 970,000 Btu/sq ft, or 109,319 MMBtu.

Prorating this investment over 30 years, the energy investment
cqrﬁesponding to one day's production of 50,250 barrels of shale o0il is:

109,319 MMBtu/30 x 365 or 9.98 MMBtu (v 10 MMBtu).

This is a very small number relative to the direct and indirect energy
supplied to the process.

Industrial Infrastructure

Energy investments in industrial infrastructure are difficult to
estimate, even when site-specific information is available. The construction
of major highways and pipelines are examples of industrial infrastructure.

It is necessary to resolve whether the provision of such infraétructure is
uniquely associated with the project under review. If several projects
are under development in that area, it is necessary to resolve how the
energy investments in the infrastructure should ve allocated among these
projects.

Residential and Community Infrastructure

Houses, schools, hospitals, and municipal services must be provided
for workers involved in plant construction and operation. Planning and
capital investment for the construction of houses and ihstitutions are
proper areas of concern for state and local government. However, the energy
invested in such construction should not be included in energy balance.
calculations. From the perspective of the national economy, if these workers
were not employed at this location, presumabTy they would be employed at
other locations in the United States, where they would demand a comparable
number of houses, schools, etc.: The national economy must provide for the
needs of these workers whether or not a shale 0il1 production facility is
built in NOSR1.
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1.2.3 Energy Ihvestments in Electricity for Trunk Pipeline

The trunk pipeline traverses several NERC regions as it proceeds from
the NOSR1 area via Casper, Wyoming to Chicago. The simplifying assumption
is made that the electricity for pumping is generated from coal. A more
exact treatment, identifying the pumping stations and the electricity

generating mix appropriate to.each pumping station, is beyond the scope of
the present study.

Direct and indirect energy investments in electricity for the trunk
pipeline, assuming that 10 percent of the electricity generated is lost in
transmission, are shown in Table 8.

Table 8. Energy Requirements for Generating 680,000 kwh

Coal Distillate Gasoline Other Electricity
Fuel
(MMBtu) (kwh)

Direct in Electricity :
Generation 1/ 7121 - - -
Indirect in Coal 2/ 317 1.2 17.2 | 6210
Total Direct and ' . '
Indirect 7121 31.7 1.2 17.2 6210
Energy in Secondary
Electricity
(6210 kwh) 65 0.3 - . 0.2

Total ' 7186 32 : 1.2 17.4

Total Energy Invested = 7,236.6 million Btu/day

1Based on a conversion factor of 10,472 Btu per kwh

gBased on Figgre 7 and the assumption that energy investments in coal production
and transportation are similar in regions traversed by the pipeline
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The upgraded shale oil is assumed to displace imported crude oil of a
comparable quality on a barrel-per-barrel basis. For markets in the Chicago
area, the energy savings that can be ascribed to the 50,250 barrels of shale
0il produced at NOSR 1, corresponds to the energy in an equivalent amount of
imported crude oil (at 5.8 MMBtu/barrel) less the direct and indirect energy
invested in transporting that crude to the Chicago area from a Gulf Coast
port. Energy investments in the transport by pipeline of imported crude
oil are shown in Table 9. These %avefbeen calculated on the assumption that
the electricity required for the pipeline is generated from coal electric
plants located in the fohr state region traversed by the pipeline (Texas,
Oklahoma, Missouri, and I11inois). This is a conservative assumption. The
use of any premium fuels in the generating mix for electricity to transport
the imported crude oil would result in an equivalent saving of premium fuels
attributable to the displacement of imported crude oil by shale oil.

Table 9. Direct and Indirect Energy Investments in the
Transport of 50,250 Barrels of Imported Crude
0i1 From the Gulf Coast Area to Chicago

Electricity requirements at 2.1 kwh/1,000 MMBtu-mile
and 1,000 miles of transport

612,000 kwh

Direct fuel (coal) requirements for electricity
generationl ,

7,121 MMBtu

Indirect energy invested in the coal? 148 MMBtu

Total

7,269 MMBtu

1Assuming 10 percent of the electricity generated is lost in transmission
and a conversion factor of 10,472 Btu/kwh.

2Assumed similar to that shown in Table 7.
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1.2.4 Summary

| Table 10. Direct, Indirect, and Total External Energy Investments
in the Production and Transport of Shale 0il From NOSR1

MMBtu per 50,250 barrels of upgraded shale oil

Premium Fuels A1l Energy

Petroleum (Petroleum Resources

Fuels - Fuels & (Including
Natural Gas) Premium Fuels)

DIRECT _

® For diesel fuel at NOSR1
facility for:
- Operations of mining _
equipment
- Explosive mixture (ANFO) 2,283 2,283 2,283
- Disposal of spent shale '

e Central Station electricity
generated in the Rocky 324 2,483 19,139
Mountain power area

e Energy invested in the :
ammonium nitrate and other :
process-related materials . 20 580 9,089
delivered to NOSR1

INDIRECT
e Energy invested in capital
equipment {(prorated to one N/A N/A 2,280

day's production at NOSR1)

e Energy invested in the -
buildings at NOSR1 (prorated
to one day's production at
NOSR1)

N/A N/A 10

e Fuels used in the recovery,
transport, and refining of -
crude, attributable to the 29 115 ' 154
diesel fuel delivered to NOSR1

(Continued)
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Table 10. Direct, Indirect, and Total External Energy Investments
in the Production and Transport of Shale 0i1 From NOSR1
(Continued)

MMBtu per 50,250 barrels of upgraded shale oil

Premium Fuels A1l Energy

Petroleum (Petroleum Resources
Fuels Fuels & (Including °
’ ' Natural Gas) Premium Fuels)

Total Direct Energy Investment 2,627 5,346 30,511

Total Indirect Energy ' :
Investment ' ' 29 115 2,444
Total of External Energy

Investments 2,656 - 5,461 32,955
Total Recoverable Energy

From NOSR1 Plant = 339,462 MMBtu/day

-1 bbl energy‘invested yields 10.3 bbls energy products}

1 bbl energy invested y1e1d5'8}8 bbls 1iquid prbducts.

339,462 - 32,955 x 100
339,462

Net Energy Efficiency = = 90.3%
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2. ENERGY BALANCES OF SOLVENT REFINED COAL (SRC-TI)

Direct Tiquefaction of coal to produce 1iquid fuels is one alternative
to development of the NOSR. 1In 1974, a 50-ton per day (TPD) SRC pilot plant
was placed in operation at Ft. Lewis, Washington, and a 6,700 TPD SRC-11I
demonstration plant was designed for possible siting at Morgantown, West
Virginia. Since Morgantown is considered to be a potential area for construc-
tion of the first direct coal liquefaction demonstration plant, it was selected
as the geographic area for a SRC-II energy analysis (Reference 1).

The principal data source for the SRC-11 analysis is the Phase Zero task
report, dated 31 July 1979, of the SRC-II Demonstration Project for DOE
(Pittsburgh & Midway Coal Mining Company). The major stages of SRC-II lique-
faction are coal slurry preparation, dissolving, refining, recycle gas heating
and compression, and hydrogen recovery. The battery-limits plant also includes
an integrated hydrogen production facility and a secondary recovery and oxygen
plant. The product slate for SRC-II includes Tow-sulfur fuel oil (equivalent
to utility and industrial fuel oil), pipeline-quality gas, naphtha (350°F EP),
a light hydrocarbon stream (ethane/propane), and a butane stream.

2.1 DIRECT ENERGY INPUTS TO SRC-I1

Figure 2-1 illustrates the direct energy-related inputs to SRC-II for
the production of 1,000 MMBtu of low-sulfur fuel oil. 'These values were
derived. by scaling the balances for the 33,500 TPD commercial-scale plant.
- Coal is both a process feedstock and the primary plant energy source.
Purchased electricity amounts to only 0.3 percent of the energy resources
‘consumed by the plant.

2.2 INDIRECT ENERGY REQUIREMENTS FOR SRC-II

Coal Mining. Coal is the primary feedstqck and energy source for SRC-II.
For purposes of this study, it is assumed: that the SRC-II plant is located
within five miles of the coal source; that undergrodnd mining of high-sulfur
bituminous coal js. employed; that run-of-mine (ROM) coal is given a very rough
cleaning at a mine-mouth facility; and that coal is transported to the SRC-II
plant via unit train. It is assumed that coal will bé purchased as the
-requirement for the plant is 11 million tons/year and the largest underground
mine, Consolidation's Ireland mine produces only 2.6 million tons/year.
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Figure 2-1. Energy Flows in the Production of 1,000 MMBtu of Fuel Oil by SRC-II
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Figure 2-2.

Energy Inputs to Coal Mining to Provide Coal Feedstock for SRC-II



Figure 2-2 illustrates the energy requirements to produce and deliver
101.1 TPD of coal for the SRC-II plant shown in Figure 2-1. Underground
mining is characterized by the use of electricity in the mining'anq movement
of coal to the mine-mouth. Diesel fuel and lube o0il are the two major, non-
electric inputs to the mining operation.

In characterizing the fuel mix for the electricity generated for consumption
in the Morgantown area, coal is seen as the primary fuel. Figure 2-3 illustrates
the breakdown of electric energy generated within the East Central Area Region
(ECAR) of the National Electric Reliability Council (NERC), the region which
includes West Virginia, Kentucky, Ohio, Indiana, and Michigan. The allocation
of energy resources consumed to produce the purchased electricity for the SRC-1I
plant is based on Figure 2-3. Alternatively, the SRC-II plant could cogenerate
its electrical energy needs internally and, in that case, coal would supply all
the primary energy, albeit at a heat rate that is only 60 percent of a typical
utility power plant. Table 2-1 gives the total energy investment to produce
1,000 MMBtu/day of SRC-II products.
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ELECTRIC
POWER

GENERATION
(ECAF)

COAL
1,003.5 kWh

GAS
2.4 kWh

OIL
59.0 kWh

NUCLEAR
41.7 kWh

HYDRO
4.5 kWh

OTHER
nil

TRANS
DIST

1,000 kWh

delivered

10% loss

~ COAL
10.509 MMBty) 10-472 Btu/kWh

NAT. GAS
0.025 MMBtu

10,472 Btu/kWh

- 0IL
0.661 MMBtu 11,205 Btu/kWh
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Figure 2-3. Region-Specific Fuel Mix for Utility Power Generation (ECAR Region)
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Table 2-1.

Energy Investments in the Production of 1,000 MMBtu of

Fuel 0i1 Plus Coproducts via SRC-II Liquefaction

6

(10" Btu)

ALL FUELS

PREMIUM FUELS

PETROLEUM FUELS

FUEL

) NATURAL |

SRC-T GASOLINE | pISTILLATE | RestouaL |  @as COAL OTHER
COAL .

o Direct -- -- -- .- 2591, .-

s Enbedded nil 1.132 1925 | 0.073 166.44 nil
ELECTRICITY

» Embedded 0000 0008 5021 | L0212 7.9519 0165

TOTALS il 1.333 2.427 | 0.09 2765.4 0165

TOTAL ENERGY INVESTED = 2,769.1 MMBtu




3. ENERGY BALANCES OF ENHANCED OIL RECOVERY (EOR)

After nearly half a century of industrial research, a number of enhanced
recovery methods have evolved, some of which appear more promising than others.
The three major categories--thermal, carbon dioxide miscible, and chemical
flooding--differ in degree of complexity and in the amount of experience derived
from field applications:

e Thermal is thé most advanced on the learning curve in terms of field
experience. Commercial application of some thermal processes has been
underway for the last decade and currently contributes about 250,000
barrels per day of enhanced o0il recovery to the national oil supplies.

e Carbon dioxide miscible is lower on the learning curve than thermal,
but in the middie range of complexity of the three categories.
This technique contributes about 100,000 barrels per day to national
o1l supplies.

e Chemical flooding is the most complex, is lowest on the learning curve,
and has the highest degree of uncertainty. Over the past decade,
several field pilot tests have been conducted. Chemical flooding
contributes an estimated 23,000 barrels per day to the national oil
supplies.

3.1 DIRECT ENERGY INPUTS TO EOR

Because it is the most advanced method, contributes the most oil to
national oil supplies, and accounts for over 50 percent of all EOR projects,
thermal stimulation through steam injection is examined as the "representative"
EOR method. Furthermore, since 73 percent of all steam injection projects
are located in the Kern River (California) field, the experience of these
projects will be used to describe the energy requirements associated with
this method. The original approach to steam injection EOR is known as steam
soak, and involves operating a single well over a cycle consisting of steam
injection, followed by withdrawal of of] which has flowed into the well by
reason of its reduced viscosity. This approach is being replaced by a steam
drive approach involving injection of steam into alternate wells, to heat the
oil and drive it to adjacent offsetting Wells, '

The steam drive works somewhat differently than might be expected from
its name. Instead of pushing, or driving, the oil ahead of it, steam flows
over the o0il, transferring heat by conduction to the column of 0il beneath it.
0il1 at the interface between the steam and the oil column, its viscosity reduced,
is then dragged along by the steam to the producing well. Even in some of the
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most favorable reservoirs, it is necessary to use energy equivalent to burning
at least 25 percent of the crude oil produced, in order to. generate the required
amount of steam; and in California the current average is about 35 percent.*
That value will be used to characterize thermal EOR for this study.

Figure 3-1 presents the energy inputs required to produce 1,000 MMBtu of
crude via an "average" conventional oil-recovery process. The data source for
~this characterization is the 1976 report, "Energy Use in Petroleum Refinerjes,"
Oak Ridge National Laboratory (V. 0. Haynes) ORNL/TM-5433.

Figure 3-2 presents the energy inputs required to produce 1,000 MMBtu of
"useful™ crude o0il via the assumed steam-injection thermal EOR process. This
characterization assumes that 35 percent of the crude extracted from the field
is burned on-site to generate steam. A total of 1,538 MMBtu of crude must be
recovered to net the 1,000 MMBtu of useful crude oil output. The direct energy
investments for recovery of "stimulated" crude are based on the conventional
process of Figure 3-1 scaled to 1,538 MMBtu of crude oil recovered.

Figure 3-3 presents the energy inputs required to produce 1,000 MMBtu of
“useful crude oil via steam-injected thermal EOR if coal is used instead of
crude o1l to fire the on-site boilers. Figure 3-3 assumes that an on-site
boiler may be fired with coal at about the same boiler efficiency as when
crude oil is burned. ~Because the process does not incur the internal loss of
35 percent of the gross crude oil recovered, the direct energy investments per
1,000 MMBtu of "useful" crude oil are identical to those for conventiona]
recovery (Figure 3-1). The rationale for examining this case is found in the
fact that substituting coal-firing for crude oil firing has the same impact as
coal liquefaction, but at a potentially more favorable energy efficiency.

3,2 INDIRECT ENERGY REQUIREMENTS FOR THERMAL EOR

The indirect energy investments for thermal EOR include the,energy which
is involved in generating the electric power input p]us'the energies required
to produce the other direct energy inputs. The quantity of direct energy inputs
is small relative to the energy contained in the crude oil prod0ced;.making

*Doscher, T. M., "Enhanced Recovery of Crude 0i1," American Sc1ent15t Vol. 69,
No. 2 pp. 193- 199 (March 1981).
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Figure 3-1. Energy Investments in Conventional Petroleum Recovery

-
CRUDE OIL



3¢-D

474.2 kWh ELECTRICITY

ON-SITE

STEAM GENERATION

538.5 MMBtu

CRUDE 0IL

1.03 MMBtu DISTILLATE

0.20 MMBtu GASOLINE

25.48 MMBtu NATURAL GAS

0.78 MMBtu OTHER

16.60 MMBtu MATERIALS

1,000 MMBtu

STEAM
"CRUDE OIL | A
'RECOVERY o
T e ﬁ %
2.08 MMBty
CRUDE OIL
|
|
|
|
|
|
|

Figure 3-2. Energy Investments in Steam-Injection Thermal EOR (Crude-Fired)

-
CRUDE 0IL



6€-3

538.5 MMBtu COAL

ON-SITE

STEAM GENERATION

Figure 3-3. Energy Investments in Steam-Injection Thermal EOR (Coal-Fired)

)
!
|
! STEAM |
|
|
|
I . .
CRUDE OIL - ' 1,000 MMBtu
| , (: ) ,(: :> ‘. fu
X . - 'CRUDE OIL
, RECOVERY ! |
l !
| 1+ ¢ 4 ,
]
308.2 kWh ELECTRICITY | : |
n !
0.67 MMBtu DISTILLATE | 1.35 MMBtu !
' CRUDE OIL |
0.13 MMBtu GASOLINE | |
: !
16.56 MMBtu NATURAL GAS | !
1
|
0.51 MMBtu OTHER 1 ;
_ I .
10.79 MMBtu MATERIALS | :
. : |
: !
' l
b e e e e e e e e mm e



ELECTRIC POWER

GENERATION — TRANS. & 1,000 kWh
(WSCC Region) DISTRIB. DELIVERED
2644 1ovn 1% 0SS
NUCLEAR
55.56 kWh
COAL coaL
273.3 kWh 2.862 MMBIu ’ 10,472 Btu/kWh
DISTILLATE < DISTILLATE
11,11 kWh 0.1245 MMBtu ) 11,205 Btu/kWh
RESIDUAL . RESIDUAL
234.4 kWh _'C 2,627 MMBitu ) 11,205 Btu/kWh
NAT. GAS NAT.GAS
OTHER
14.44 kWh

Figure 3-4. Region-Specific Fuel Mix for WSCC Utility Power Generation
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most of the indirect energy values relatively insignificant. The only detailing
of indirect (embedded) energy investments, therefore, will bé‘the electrical
generating mix and the mining and transportation energy for producing the large
coal input to the coal-fired case of Figure 3-3.

Electrical Generating Mix. The California 0il fields have been subjected
to the greatest degree of thermal EOR. For purposes of this study, it is
assumed that the electrical input to crude 0il recovery is. represented by the
Western Systems Codrdinating.Counci] (WSCC) generating mix of NERC. The WSCC
© fuel mix for utility power generation is illustrated in Figure 3-4.

Coal Mining and Transport. In the coal-fired EOR configuration of
Figure 3-3, the direct input of coal is a substantial investment which warrants
disaggregation of the embedded energies. It is assumed that coal burned in
California oil fields has its origin in the Black Mesa area of Arizona, is
surface mined, and requires delivery of 20.7 tons of coal to supply the 538.5 MMBtu
fuel input for steam generation (13,000 Btu/lb, bituminous coal). The energy
investments in coal mihing for this case are illustrated in Figure 3-5. The

total energy investment in coal mining and transport is summarized below,
assuming the WSCC electric mix for the Black Mesa area.

Distillate - 5.389 MMBtu
Gasoline - 0.07 MMBtu

Residual - 1.036 MMBtu
Natural Gas = 0.564 MMBtu
Coal - 1.128 MMBtu
Other - 1.559 MMBtu

Basis: 20.71 tons of coal delivered to the EOR site in California
3.3 TOTAL ENERGY INVESTMENTS IN THERMAL EOR

The total, direct and embedded, energy investments required to produce
1,000 MMBtu of crude oil via each of the three recovery routes are given in
Table 3-1. Because each method results in an identical end product (crude oil)
at an identical location (the oil field), further detailing of markets or
coproducts is unnecessary.
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ALL FUELS

-PREMIUM FUELS

PETROLEUM FUELS

FUEL
NATURAL
TYPE GASOLINE | DISTILLATE | RESIDUAL GAS COAL OTHER
CONVENTIONAL OIL RECOVERY
o DIRECT 0.13 0.67 nil 16.56 nil 11.30
o EMBEDDED nil 0.039 0.810 0.441 0.882 1.55
o TOTAL 0 0.708 0.810 17.00 0.882 12.85
EOR (CRUDE-FIRED)
o PIRECT 0.20 1.03 nil 25.48 nil 17.38
o EMBEDDED nil 0.058 1.246 0.679 1.357 2.39
o TOTAL 0.20 1.088 1.246 26.16 1.357 19.77
EOR (COAL-FIRED)
o DIRECT 0.13 0.67 nil 16.56 538.5 11.30
o EMBEDDED 0.07 5.427 1.846 1.005 2.01 3.109
e TOTAL 0.20 6.097 71.846 17.57 540.5 14.41
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3.4 ENERGY DISPLACEMENTS FOR THERMAL EOR

Formulation of energy balances for thermal EOR versus conventional oil
recovery and increased use of imported oil follows the same 1og1c used by
TRW in its March 1981 study of NOSR 1.

The EOR crude is assumed to displace imported crude oil of a comparable
quality on a barreT-per-barre] basis. For refining in the California area,
the energy savings that can be ascribed to the 1,000 MMBtu of EOR crude,
corresponding to the energy in an equivalent amount of imported crude oil (at |
5.8 MMBtu/barrel) landed in California.

3.5 ENERGY BALANCES FOR THERMAL EOR

The energy balances for the three 0il recovery routes are summarized
below in Table 3-2. For the purpose of establishing the balances,. the energy
investments are taken to be the totals presented in Table 3-1, and the savings
are taken to be the 1,000 MMBtu of imported crude which is displaced by increased
domestic production.

Table 3-2. Energy Balances for Thermal EOR

Petroleum All
Fuels Fuels

(1) Conventional Recovery (MMBtus)

o Investments 1.65 32.38

¢ Savings 1,000 1,000

e Gain Ratio* 605:1 29.9:1
(2) Thermal EOR (crude-fired) _

® Investments _ 2.53 : 49 .82

e Savings 1,000 1,000

e Gain Ratio* 394:1 ' 19.1:1
(3) Thermal EOR (coal-fired)

o Investments : ‘ 8.14 580.6

e Savings , - 1,000 1,000

o Gain Ratio* 122:1 0.72:1

* Gain Ratiq = (Savings—Investment)/Investment
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4. ~ENERGY BALANCES: OUTER CONTINENTAL SHELF DRILLING (0CS)

The third technology considéred as an alternative to NOSR is drilling
on the Outer Continental Shelf (0CS). The drilling and production technology
used in the Gulf of Mexico was chosen as representative of 0CS in this study.

Conventional fixed platforms are used for most'Gulf of Mexico o0il
productidn. These are typically steel jacketed structures which rest on the
sea floor. Wells are drilled from these platforms, and oil, water and natural
gas from the wells are separated on thevplatforms. The water is either reinjected
or treated and disposed of. The o0il is metered and piped or shipped to shore.
Natural gas is dehydrated, pressurized, metered, and piped to shore.

Industry soufceé indicate that an average of 18,000 BPD are produced
from a typical 35 million barrel reserve. A single 24-slot platform would be
used to develop the field. '

4.1 DIRECT ENERGY USE IN OCS PRODUCTION

0CS is a capital-intensive 0il recovery process. The energy investment
for OCS is small in comparison to the capital and labor requirements and in
comparison to OCS energy production.. NonetheTess, there is an energy component
in 0CS, primarily from operation of the rig itself, and to power supply craft
which support both the drilling rig and the production and pipeline activities.

A Booz-Allen study* completed in 1977 offered the following energy
consumption estimates for an 0CS rig:

Subsector : Estimated Energy Consumption (BOE/day)
Drilling Rigs | 100
Supply craft supporting.drilling rigs - 99.3
- Supply craft supporting production , -
and pipelaying activities 37.4

237 BOE/day

*Energy Use in the Marine Transportation Industry, Booz-Allen & Hamilton, Inc.,
for USDOE, SAN-1175-T2 (Vol. 2), September 1977.
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Because of the nature of these energy investments, it is reasonable
to assume that they are entirely petroleum-derived, namely, gasoline and
diesel fuels.

4.2 ENERGY DISPLACEMENTS FOR OCS RECOVERY

The OCS crude is assumed to displace imported crude oil of a comparable
quality on a barre]-per-barre] basis. In addition to the 18,000 BPD petroleum
production, it is assumed that the we]%s will produce 16 million CFD of gas
which.is recovered and transported to the U.S. markets. The displacement values
of the petroleum and natural gas from a Single 0CS platform are given in
Table 4-1.

Table 4-1. Energy Displacements for a Typical OCS Drilling Platform

(10° Btu)
Product | Petroleum : All
Fuels Fuels

Crude 0il

e Direct 104,400 104,400
Natural gas

¢ Direct -- 16,304

8 Indirect : 16.5 : 108.5

e Total - 16.5 16,412

These displacement values for natural gas are based on the actual energy -
resources produced plus the-embedded energy required to produce them via
conventional means. The embedded investments in crude oil are not included
pecause it is assumed that it will displace imported petroleum for which
there has been no U.S. investment of energy resources.
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4.3 ENERGY GAIN RATIOS FOR OCS PRODUCTION

Petroleum ' All
Fuels Fuels
Investment 1,375 MMBtu 1,375 MMBtu
Savings* 104,417 MMBtu 120,812 MMBtu
Energy gain ratio** 75:1 87:1

*Includes the value of imported crude displaced plus the direct and
embedded values for natural gas.
**Ratio = (Savings-Investment?/Investment
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5. SUMMARY

5.1 OIL SHALE ON NOSR 1

32,955 MMBtu
339,462 MMBtu

Energy invested
Energy produced

339,462 - 32,955 x 100
339,462

90.3 percent

Net energy efficiency

1 BOE invested yields: 8.8 bbls liquid
10.3 BOE energy products

5.2 COAL LIQUEFACTION, SRC II

Energy invested = 2,769.1 MMBtu

Energy produced = 1,854.1 MMBtu

Net energy efficiency = 1,8564.1 - 2,769.1 x 100
1,854.1

=  -49.4 percent

1 BOE invested yields: 0.
0.

-

bbl liquids
BOE energy products

~

For the case of captive coal supplies, though unlikely, the figures are
as follows:

582 MMBtu
1,854.1 MMBtu

Energy invested
Energy produced

Net energy efficiency = 1,854.1 - 582 x 100
1,854.1

68.6 percent
1 BOE invested yields: 2.0 bbls liquids
' 3.2 BOE energy products

n

5.3 ENHANCED OIL RECOVERY (EOR), STEAM INJECTION

Energy invested = 49.8 MMBtu -
Energy. produced 1,000 MMBtu

1,000 - 49.8 x. 100
- 1,000

95.0 percent
1 BOE. invested yields: 20.1 bbis 1iquids
120.1 BOE energy products
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5.4 OUTER CONTINENTAL SHELF (0CS)

1,375 MMBtu
120,812 MMBtu

Energy invested

Energy produced

120,812 - 1,375 x 100
120,812

98.9 percent

Net energy efficiency

1 BOE invested yields: 75.9 bbls 1iquid
87.9 BOE energy products

5.5 BIOMASS/ALCOHOL*

91.5 MMBtu
84.2 MMBtu

Energy invested

Energy produced

84.2 - 91.5 x.100
84.2

- 8.7 percent
1 BOE invested yields: 0.9 bbls liquids
9 BOE energy products

Net energy efficiency

"

* Reference: "Energy Balances in the Production and End Use of Alcohol
Derived from Biomass and Coal," U.S. DOE and National Alcohol Fuels Omm1ss1on,
November, 1979.
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APPENDIX D. COMMUNITY ASSISTANCE PROGRAMS
D.1 IMPACT ASSISTANCE ' :

STATE AND FEDERAL POLICIES FOR IMPACT ASSISTANCE

Although both the State of Colorado and the federal government have
taken steps to address the socioceconomic impacts of major energy develop—
ment, their approaches and attitudes vary significantly. Since the early
seventies, Colorado has been developing a progressive, comprehensive, and
coherent program to assist commnities which will be affected by oil shale
development. The cammnity assistance effort is coordinated by the: Socio-
Economic Impact Office and funded primarily by revenues cbtained from the
0Oil Shale and Severance Tax Trust Funds. On the other hand, except for a
few specific and modest programs, the federal govermment has not assumed
responsibility for energy impact problems, except through other categorical
programs not specifically designed to address the particular problems of
energy-impacted cammunities.

Federal Policices

There are currently only thrce programs specifically geared to addressing
the problems of enerqy impacted cammunities —- the Coastal Energy Impact
Program (CEIP), the Farmers Home (Fm HA) 601 Impact Assistance Program,
and the 1920 Mineral Leasing Act and subsequent amendments which provide
the states with up to 50% of the monies collected for federal leasing
activities, including federal oil shale lands. Both the CEIP and the Fm HA
601 program are not applicable for oil shale development. To the extent
that the federal goverrment is active in addressing socioeconamic impact
problems, it is generally to mitigate the impacts of direct federal actions,
policy, or initiatives such as offshore oil development, mineral leasing,
and location or closing of maj'ot federal installations. The policy implicit
in these programs is that the local and state governments are primarily
responsible for managing and regulating the effects of federal decisions
and that federal money will be provided -only where shortfalls can be docu-
mented and all routine sources exhausted. The CEIP is instructive with

| i . ' identified in
: Thi was ‘prepared in 1980. Some of the programs 1 i \
NOTE: in}z zgﬁiﬁoh-ma; hgve undergone revisions g;.reszzgggﬁragglsggcies?;;ed
i s prepared. The information in ihis s : .
‘ zﬁgtagga¥2d ghoﬁld it be proposed at some future date to develop NOSR 1.
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regard to federal policy. Under the CEIP, there is a three-step process
which must be satisfied to obtain funding. First, the affected commnity
must damonstrate that it has exhausted all existing categorical programs
and other possible sources of funding before assistance will be provided.
Second, loans and loan quarantees will be made available for specific
problems. Finally, after it has been demonstrated that these programs
are inappropriate or inadequate, grants will be provided.

Congressional attitude towards inpact assistance has been characterized
by a lack of priority, in part reflecting the lack of politicai visibility
of the essentially rural problem. Problems of the inner city and economi-
cally depressed areas have naturally commanded greater priority than the
problems of rapid population and economic growth. Since it is expected
that boomtowns will eventually realize significant revenues from large -
scale developrent, the financial stress experienced by boomtowns is regarded
as a tamporary phenomenon, although experience indicates that initial imbal-
ances may never be overcome by latter revenues produced by a project.

Federal policy towards impact assistance, therefore, is neither coherent,
camprehensive, or coordinated. Rather it is implicit in the myriad of
fragmented categorical programs which can potentially be brought to bear
in a reactive fashion to various problans -- sewers, water, housing, crime,
ctc. As a result, federal policy is non-explicit, fragmented, varies widely
from one agency to another, and directed much more towards urbanized than
urbanizing areas. Since the programs are not designed or coordinated
specifically to address impact problams, they are often inappropriate,
involve inflexible and complicated requirements, involve long lead times,
and do not provide the magnitude of assistance the problems demand.

State Policy

Bc;fmm.ng in the mid-seventies, the Colorado Legiélature passed several

pleces of legislation which in total establish an energy impact assistance



program and policy. In 1974, the 0il Shale Lease Fund was created by
Placing the oil shale payments received by the state from the 1929 Mineral
Leasing Act in a special fund for planning and the provision of public
services. In 1975, the legislature provided for the use of the interest
from the 0il Shale Trust for impact assistance as well. The Socio—
Econamic Impact Office was established after the creation of the 0Oil Shale
Trust and its duties enhanced in 1977 with the passage of the state sever-
ance tax which created an Impact Assistance Fund. With these and other
funds, the Impact Office currently administers approximately $8 million
of grants to local and county governments to meet various impact problems.

The State of Colorado believes that local cammnities should not have

" to shoulder extensive debts in order to provide basic services to accommdate
new energy development. As a result, most of the expenditures have been for
the immediate problems of roads, schools, water and sewer, and human services -
such as mental health and alcoholism treatment. In addition, the Impact Office
has helped provide technical assistance to beef up local capability to manage
new development with the aim of encouraging future financial self-sufficiency.
The aim of the program is to develop local awareness of energy impact problems
and develop local financial structures which address impact requirements.

The Impact ‘Program is designed to support local governments who have the
primary responSLbJ.hty to plan for and mitigate adverse impacts. The Impact
Program sces its responsibilities as prov1dmg the technical resources to
accamplish long-range local self-sufficiency, coordinate the use of a variety
of funds to address impact problems, and use its own resources as the "last
dollar in" to resolve locally identified problems. The Impact Office is also
designed to coordinate state and federal programs which might be of assistance

to ccmnum.tlcs as well as foster commnication among various levels of gove.rn-
ment and industry.

In order to keep impacts at a mangeable level, the state has encouraged
a phased development approach on the part of the oil shale developers. While
the definition of "phased" development is samewhat vague, it has been utilized



most cammonly to refer to the construction of demonstration nodules prior

to the actual oonstructa.on of full scale commercial plants. The

reasons that.it is only after experience has been gained with the demonstratio
modules that effective and appropriate progréms can be J.mplemented to handle
commercial-scale operations. To meet the needs of impacted areas, the state
has encouraged the formation of local and county-wide impact teams to per-
form the following tasks: |

a. Rescarch and appllcatlon of impact data to the uruque local
' situation in an effort to 1de.nt1fy problems and to tailor the
solutions to the local area.

" b. The setting of local priorities and the development of local

criteria which address the phasing of local development progects
in a logical franmrk

c. The screening-and endorsement of applications for financial or
technical assistance to state,_ federal and industry sources.

The state also has an Energy Impact Assistance Advisory Cammittee to
formulate policy and help administer the grant programs of the Local Govern-
ment Severance Tax Fund. Attached are the impact policies utilized by the
Committee in evaluating proposals. Since the inception of the program,

159 applications have been received totalling $22.1 million, and 96 awards
have been made totalling approximately $6.1 million..

D-4



" IMPACT POLICIES

1. $200,000 Per Project Limit on lmpact Assistance Grants

The Committee has used an informal limit of $200,000 in impact assistance
funds for a single project. This limit has developed primarily from a
concern that the small amount of - funds available annually for distribu-
tion would not go ‘very far if many extremely large grants were approved.
While any project will be sceriously considered if sufficicent justifica-
tion is provided, the chaunces for project approval gencrally diminish as
the request amounts increasc.

2. State Committee Consistency with Local Priorities

The Committce agreed in its carly stages to follow local area priorities
as much as possible. Problems subscquently developed because local com-
mittecs often provided very little information to justify their priori-
ties, or failed to sct priorities at all. Now that the local impact

tcams and the Statce are working more closely together, local priorities
will be closely adhered to except:

A. When the higher priority projects request more money than the
Committee is able to commit at this time.

B. When a high priority project conflicts with an cxisting State
plan or policy, as identified in the A-95 Reviews.

C. When a higher priority project requests matching funds contin-
gent upon receipt of other funds not yet approved. In this

instance the project may be deferred until the matching funds
are received. ‘

3. Opcrating Deficits

The Committece is generally opposed to funding operating deficits, how-
ever, cach such application will be considered on an individual basis.

4. lLeveraging Other Funds

The Committlce encourages projects that leverage other sources of funds,
such as federal grants and loans.

5. Industry Match

The Committece encourages projects with a high level of industry match.
However, industry participation will be considured within the context
of all that industry is doing in an arca, rather than a percentage par-
ticipation in. each project. It will be the responsibility of the ap-
plicant to provide information on industry participationm.
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6. .ocdl bovcrnmcnt L Responsibility

The Lommlttcc urges local povernments to take primary responsibility inm
resolving problems related to impact. In specific projects, this may
involve adjusting user rates and fees, creation of improvement districts
in some instances, and gencrally sharing in the cost of development.

7. Last Dollar In

The Committee encourages applicants to exhaust all other potential
sources of funding before requesting impact assistance funds.

8. Local Impact Teams

The Committee strongly eruutages the formation of local impact teams,
and discourages applications that are submitted without local impact team
review. The Committece cncourages local impact teams to thoroughly review

applications,  to suggest modification or withdrawal of applicatiouns when
appropriate and to fully document local priorities.

9. Special Interest Applications

The Committece discourages applicatious designed to primarily serve

private developers, industry and special interest groups which are not
mecting a clearly defined local necd.

10. Formula Distribution of Funds

Applications are cunsidered on an individual basis within the context of

local priorities, iand no formula distribution of funds by geographic
area will take place.

11. Priority Types of Applications

Applications are reviewed on individual merit without receiving any ad-

ditional consideration because it fits a special category. such as water,
scwer, or public sarcty.

‘12. Operating Funds:

The Cummitteo'hn§ placed a onc-ycar limit on operating fund projects, re-
quiring the local cntity to commit -to sccond-year funding. The Committee
wtll consider special circumstances affecting such requests.

13. fuil Disclosure

Applicants must supply full financial information and other pertinent
information affecting their request. In the past, some applications

have reflected that a community was in serious financial difficulty when
in fact it had large unallocated surpluses.



l4. 1Incorporation of State Policics
K2

Whenever possible, the Committee will consider existing State program
policies in their decisions.

15. Loans

Loans will be encouraged in thosce instances where the applicant has the
potential to generate repayment revenues.

16. yhalth Project Revicws

Any applications for health~related projects will be channcled to the

Western Colorado Health Systems Agency for review and comment prior to
Committee consideration.

17. Vocational/Technical Projects

All applicaﬁions for vocational/technical education projects will be
channeled through Lhe Coordinating Council for Vocational Education
Occupations for revicw and comment prior to Committee consideration.

18. Councils of Governaments

Applicants are encouraged Lo utilize their areca Council of Governments to
assist in the preparation of impact applications, revicw of alternative
funding sources, and general impact mitigation activities.

19. Seed Money

The Committee cncourages projects that rcquest sced money to provide a
service that will later be funded locally.

20. Minimum Level of Service

Becausc of the limited funds available for distribution, impact funds will

be used primarily to assist an area in developing a minimum level of
service.

21. State Apency Applications

State agency applicants for impact funds are encouraged to follow these
guidelines:

A. The project should be a locally identified need which has been
- prioritized by a local impact team.

B. State agencies are encouraged to have a local government
sponsor for the project.

C. The project should provide a specific level of service which

would not otherwise be available or could not continue without
impact assistance funds.



State agency funding should penerally be limited to the next
State bhudget cycle when the agency can 1ucorporntc the project
into their State budget.

Capital improvement projects should generally be avoided.

State agencies will be required to exhaust alternative sources

‘of funding in the same manner that local applicants do.

State agcncy applicants must follow the same appllcat1on pro-
cedures as local applicants.



- D.2 AVAILABLE SOURCES OF PUBLIC FUNDS TO AID OIL SHALE IMPACI‘E) COMMUNITIES

The following is a brief description of programs and agencies which
provide funds which are potentially applicable to cammnities ixnpacted by
oil shale development. Most of the funds came from categorical programs
with matching fund requirements and are not specifically geared to mitigating
the problems of impacted communities. In addition, many of the federal

~ programs are pass-through programs which are administered at the state
level.

FEDERAL PROGRAMS

Farmers Hame (Fm HA) 601 Impact Assistance Program

Enacted in 1978 as part of the Coal Conversion Act, the program provides
funds to energy impact areas experiencing rapid growth as a result of coal
and uranium development. Although the program does not address oil shale, it
could potentially free up other impact monies which are currently being spent
for coal and uranium impacted cammnities. The program pays for planning and
infrastructural improvements to accomnodate new housing. In FY 79, the State
received $1.4 million and expects to receive $4 to $5 million in FY 80.

Funds are giist.ributed to states based on a fixed formula.

USDA - Fm HA

Grant and loan programs for industrial parks and business development.
Low to moderate income housing loans.

Community facility grants and loans to cammnities under 16,000 pupulation.

Mineral Leasing Act

The sale of federal lease tracts C-a and C-b provided the state with
approximately $75 million with which to establish the Oil Shale Lease
Fund.
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PILT

The Payment-In-Lieu-of Taxes program providés funds to cammnities which
have federal lands. Although unclear at this point, those payments
would likely increase with the construction of NOSR 1.

EPA

201 - sewer and sewage treatment plant construction. Funding 75%

" federal, 15% state, 10% local.

208 - areawxde waste treatment planning, enphas:.s on non-point source
pollution. Administered through COG.

HUD

701 - planning grants to cammnities and regional planning agencies.
Cammunity Development Block Grants - applicability restricted because
generally targeted to urban and depressed areas.

Title VII and X New Camwmnity. Loan Guarantees for water and sewer systems
and other infrastructure improvements.

FHA mortgage guarantees.

Section 8 multi-family hous:.ng

Elderly housing assistance.

DOC - EDA

Title III - planning and technical assistance.

Title IX - targeted to areas of high unanployment for new Jobs creation.
Public Works.

DOI -

BOR gra_nts.' _
Land and Water Conservation Funds.
Mineral Leasing revenues.
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DOT

——

Federal highway trust fund.
Monies to state highway departments.

HEW

Title XVI health facilities construction. Medidal assistance programs,
drug abuse, child abuse, alcoholism and mental health programs.

LEAA -~ block grants for variety of law enforcement problems.

Federal Regional Council

Supplies coordination and pooling of funds fram different federal
agencies with State. |

STATE PROGRAMS

Many state ag@mcies operate as pass-throughs for federal funds such _
as for sewers, water, highways, health fac111t.1es, housmg, etc. State assis-‘
tance to communities is coord:.nated and facilitated by the State Impact Offlce.
In addition, the Joint Review Process, which is being expernnented with for the
Amax Mt. Bmmons project may be applied to other large scale mineral develop-
ment projects and assist in permit coordination, more timely review, and -
more comprchensive review of impacts and funds available for mitiga_t_ion._.



In addition to the categorical grant programs which can address specific
energy impact problems, the State has several programs designed to address

a range of problems for which traditional funding sources are either inappro-
priate, inadequate, or involve lead times which are too long. The two
principal sources 6f impact assistance for oil shale development are the Oil
Shale Lease Fund and the Mineral Lease and Severance Tax Fund.

0il Shale Lecase Fund

As described previously, the Oil Shale Lease Fund was established with
the revenues fram the sale of federal oil shale lease tracts in Colorado.
Each year the Joint Economic Camuittee of the State lLegislature reviews the
requests campiled by Local Impact Teams, with the assistance of the regional
COG's and State Impact Office, in order to determine which projects will
receive funding from the Lease Fund. The attached exhibits present a status
report of the funds available and the projects which have been funded to date.

Mineral lecase and Scverance Tax Fund

According to the Colorado Severance Tax, 20% of severance tax revenues
derived from oil shale will be allocated to the Local Govermment Severance
Tax Fund (40% to General Fund and 40% to the Perpetual Severance Tax Fund).
‘The severance tax on oil shale does not became operative until a developer
is operating at 50% of design capacity and the first 15,000 tons/day extrac-
tion are exampt fram the tax. The tax will be assessed at the rate of 4%
of gross proccads and phased in over a four year period. Although money for
o0il shale impacted communities will be available fram the Local Government
Severance Tax Fund, specific revenues from oil shale will not be generated
until several years after the major impacts have occurred. In order to
address this problem, the Legislature passed House Bill 1523 in 1979.  The
bill allows the operator of a ncw mining operation a credit against severance
tax liabilities in an amount equal to the value of approved contributions by
the taxpayer made prior to first severance to assist m solving impact-



problems of units of local government resulting from the initiation of
new mining operations.
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EXHIBIT D-1
OIL SHALE LEASE FUND SUMMARY

RECEIPTS
Date | Source Amount
August 1974 Federal government $ 24,607,020
August 1975 Federal government : 24,607,020
August 1976 ‘Federal government : 24,607,020
July 1, 1975-June 30, 1976 Interest 2,658,617
July 1, 1976-June 30, 1977 Interest ' 3,811,271
July 1, 1977-June 30, 1978 Interest : 4,219,969.62
July 1, 1978-Dec. 31, 1978 Interest 2,732,648.25
. ‘ Total § 37,283,565.87
EXPENDITURES
Outstanding
Year Appropriated ‘Exgended Commi tments
FY 1975 s 451,187 5 325,926 None
FY 1976 10,385,300 10,029,381 - $ 2,000
FY 1977 4,239,646 3,283,408 47,332
FY 1978 6,464,793 4,702,737.49 993,510.07
FY 1979 8,929,090 - 2,582,108.88 6,262,879.97
Recomnmended 15,000,000
Totals $ 45,470.026 $ 20,923,561.37 ~$7,304,722,04
' CURRENT FUND BALANCE |
‘ $87,243,565.87 Total receipts (through December 31, 1978)
minus  20,923,5561.37 Expenditures through December 31, 1978
minus 7.,305.722.04 Outstanding commitments

$59,014,282.46

PROJECTED FUND AVAILABILITY -~ rough estimate

End of FY 1980 (June 30, 1980) --  $56,557,599.92*

*based on: projected monthly interest earnings of 5455,431; full expenditure
of FY 76, 77, and 78 appropriations; and, historic average of expenditures
to appropriations at the end of the fiscal year of 73 percent applied to
the FY 79 & 80 appropriations.
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EXHIBIT D-2

OIL SAALe LEASE FUNDS

Awards by County

Rio Blanco County

Garfield County

Mesa County

Moffat County

Routt County

Delta County -

Jackson County

Colorado West Area Council of Gov'ts.
Office of the Governor

CWeB (unallocated)

Region XI School Fund (unallocated)

Total

D-15.

AWARDS

23
31
18
]

— ad NN = N WO W

AMQUNT

$ 11,885,711
8,460,735
3,831,646
3,311,313
1,108,000

42,000
15,000
356,281
634,079
600,000
100,000

$ 30,344,765



EXHIBITD-3

OIL SHALE LEASE FUND DISTRIBUTIONS
FY 1975
Total Appropriated $451,187

RECIP}ENT AéPROPRlATED
Meeker Séhobls_ $ 4,000
Rio Blanco County Planning 10,000
Garfield Ré-l 8,000
Garfield Re-2 12,389
Garfield County Planning 10,000
Mesa Re-5l | - 42,575
Mesa Re-49JT 7,260
Mesa County Planning 10,000
Moffat Re-l 31,000
Colorado West COG 781

Office of Governor
Administration 87,187
State Impact Report 92,734

TOTAL 325,926

% 121,261 Returned to_thd



EXHIBIT D-4

OIL SHALE LEASE FUND DISTRIBUTIONS
FY 1976
Total Appropriated $10,385,310

" RECIPIENT APPROPRIATED
011 Shale Coordinator's

Office $ 100,000
Technical Assistance , ,

Region XI COG ‘ 200,000
RE-51, Mesa 400,000
Re-49, Mesa 36,000
Roan Creek Road 467,595
DeBeque Bridge 299,658
RE-2, Garfield 1,000,000
RE~16, Garfield | [2{,057
RE-1, Carfield 200,000
Rulison Bridge 471,009
RE-1, Rio Blanco | 1,189,000
RE-4, Rio Blanco 10,000
Piceance Creek Road | 1,873,091

" Bonanza Road 497,909
RE-1, Moffat 670,000
Hayden Streets _ 50,000
Routt County Road 100,000
Water Construction

Fund-CWB 2,700,000

TOTAL 219.385.310
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EXHIBIT D-5
OIL SHALE LEASE FUND DISTRIBUTIONS
FY 1977
Total Approptiaﬁed $4,239,646

RECIPIENT APPROPRIATED
0il Shale Coordinators

Office $ 106,000
Region‘XI COGv _ 25,000
Delta County | 17,000
Garfield County Planning 100,000
New Castle Sewer Planning 6.666
Silt Sewer Planning ' 6,666
Mesa RE-49 147,000
DeBeque Sewer 15,000
Roan Creek Road 665.8Sé
Craig Water Tank ' 215.000
Craig Hospital 230,000
RE~1 Moffat Leases _ 51,456
Mental Health © 34,000
Rangely Sewer 460,000
Piceance Creek o 2,135,000
Haydcn_School Site : 25,000

TOTAL $4,239,646

¥ Reduced by $8.175'ciedit to Piceance No. 2 project,
recorded in April 28, 1978 DOH billing to SEIO

** Increased by $8,174 cfedic to Piceance Yo. 2 project,
recotded in April 28, 1978 DOH billing to SEIO
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EXHIBIT D-6
OIL SHALE LEASE FUND DISTRIBUTIONS

FY 1978
Total Appropriated $6,464,793

RECIPIENT APPROPRIATED
011 Shale Coordinator's‘

Office $ 114,079
Region XI COG Planning 62,500
Rangely Streets ' 500, 000
Rangely Sewer 100,000
Meeker Streets 435,400
Meeker Hospital 30,000
Moffat County By-pass 250,000
Craingraihage » 25,000
Craig Water 125,000
Craig City Hall 275,000
Mo€fat-Sunset School 430,000
Moffat-Modular Rooms 74,000
Mental Health Center 95,857
Grand Valley Bridge 532,125
Garfield RE-2 » 273,757
Carbondale Sewer 479,000
Carbondale Mun. Building 75,000
ﬁifle Sewer 438,750
Rifle Lift Station 66,825
Rifle Planning 10,000
Silt Planning 6,500
Mesa RE-51 350,000
DeBeque Water ‘ 608,000
Roan Creek Road . 135,000
Delta County Water 25,000
Hayden Water _ 280.000
Havden Elementary School 450,000
Havden Drainage - 41,000
Hayden Recreation 20,000
Oak Creek Water 122,000
Walden Water _ ’ - 15,000

TOTAL $6,464,793



EXHIBIT B-7

OIL SHALE LEASE FUND DISTRIBUTIONS
FY 1979
Total Appropriated $8,929,090

RECIPLENT , APPROPRIATED
School>Fund $ 100,000
CWCB 600,000
Coordinator's Qffice 114,079
Rangely Streets | , 900,000
Meeker Streets 320,000
Meeker Pool 350,000
Meeker Sanitation 368,000
Impact Coordinator o 17,500
Rangely Hospital 50,811
CNCC Facilities ' 110,000
County Road 24 1,600,000
Garfield Airport 260,000
Rifle Water ' 2,056,000
S{lt Water 151,000
Silt Planning 15,000
Ncg Castle Water 4 196,000
Grand Valley Water , 250,000
Rifle By-Pass SOQ,OOO
. Mesa County Sewer | . 104,650
Fruita Sewer | 200,000
’ Mesa County Transportation 25,000
Mesa County Airport Water 293,250
Craiz High School | 750,000
Region XI Transportation 198,000

TOTAL 58,929,090
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D.3 PROPOSED SOURCES OF FUNDING TO MITIGATE ADVERSE SOCIOBCONOMIC IMPACTS
OF NOSR 1 PROJECT

The magnitude and sources of funding which will be required depends
upon an assessment of current facilities and services in the county and
camunities and projections of the rate and dimension of population growth
which is contingent upon these and other interrelated factors:

l. size of facility and technology utilized, degree of processing;

2, access;

3. rate of develoment and cumlative effects of NOSR and other projects;
4. local development attitudes;

5. extent of direct federal support;

6. local employment and training programs; and

7. new federal/state programs.

The specific package of assistance programs must, therefore, be contingent
upon the resolution of basic questions on the exact parameters of the pfoject.
Once there is reasonable certainty with regard to these parameters, the
optimal means of providing impact assistance would be through the coordi-
nation of each level of government by one agency and overall coordination
exercised by the State Impact Office. Coordination within each level of
government will result in moré efficient, non-duplicative delivery of services
and the possibility of joint, coordinated agency projects. At the federal
level, the Federal Regional Council (FRC), which has a history and desire
to assist in impact assistance coordination, should be assigned the respon-
sibility of coordinating federal agency programs and assistance. At the
local level, the COG's have provided valuable technical assistance and support
to local impact teams. Finally, the State Impact Office has a responsibility

~of coordinating state assistance efforts. The proposed interaction would
look something like the following diagram. | '
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State
Agencies

Federal

Agencies —

Federal Funding Sources

The principal sources of non-categorical federal funding are the federal
lease payments of which 50% are passed on to the State to create the 0il
Shale Lease Fund. In addition, monies fram PILT and the pdssible passage
of the Encrqgy Impact Assistance Bill in Congress might be available in the
next fow years. All of the categorical programs listed in the previous
section are potentially applicable depending on specific identified need.

The federal programs which have been pﬁrticularly useful to impact communi-
ties in the past are those in EDA, Fm HA, LEAA, and the Four Corners
Regional Commission. '

State Funding Sources

The major State funding sources will be the 0Oil Shale lLcase Fund and
the Sceverance Tax Trust Fund. It is unlikely that these funds will provide
enough assistance with a majbr development effort to prevent undesirable
disruption. State categorical funding sources and priorities will be determined
and coordinated by the State Impact Office. To the extent that state cate-

gorical programs are applicable for impact assistance, they will be available
for use. |
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AF/Y
bbl
BPD
co
DOE
EIS
EOR
GOCO
HC
Mwh/D
NA

NO
NOSR
0CS
PILT
PSD
SCF/D
SO
TPD

U-a, U-b

APPENDIX E
ABBREVIATIONS

acre-feet per year

barrel (42 U.S. gallons)

barrels per day

carbon monoxide

Department of Energy

environmental impact statement

enhanced 0il recovery

government owned, contractor operated
hydrocarbons

megawatt-hours per day

non-attainment

nitrogen oxides

Naval 0i1 Shale Reserves

outer continental shelf

payment in lieu of taxes

prevention of significant deterioration
standard cubic feet ﬁer day

sulfur dioxide

tons per day

federal prototype o0il shale lease tracts in Utah

E-1



APPENDIX F

COMMENTS ON DRAFT PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT
DOE/EIS-0068 '

DATED SEPTEMBER 1980

This appendix contains copies of all letters received on the Draft
Programmatic EIS, transcripts of the public hearings held in Grand Juhction
and Denver, and DOE responses to the comments raised in each. Letters were
received from 21 public agencies and private organizations and there were
three public meetings. Each letter and hearing transcript, listed below,
is coded by number. Each is considered a set of comments. Individual
comments are coded within sets for reference purposes.

Dept, of Natural Resources (Deputy Director)*

Colorado Set 1
Set 2 Dept. of Natural Resources (Energy Policy and Planning)
Set 3 Dept. of Natural Resources (Executive Director)
Set 4 Dept. of Local Affairs (Division of Planning)
Set 5 Office of Energy Conservation
Set 6 Dept. of Highways
Set 7 Historical Society _
Set 8 Dept. of Natural Resources (Division of Wildlife)
Set 9 Dept. of Health
Set 10 Energy Research Institute

Federal Set 11 Environmental Protection Agency

' Set 12 Dept. of Interior

Set 13 Dept. of Interior (Bureau of Land Management)
Set 14 Dept. of Interior .(Bureau of Mines)

Set 15 Dept. of Housing and Urban Development

Specific comments attached to the letter identified as Comment set 1
were also included as a part of Comment set 2 and are reproduced and
responded to only in Comment set 2.
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Other Public
and Private
Institutions

Public
Hearings

Set
Set
Set
Set
Set
Set

Set
Set
Set

16
17
18
19
20
21

22
23
24

Sierra Club

National Wildlife Federation
Friends of the Earth

Rio Blanco Natural Gas Co.
Philips Petroleum Co.
Occidental 0i1 Shale Inc.

Grand Junction (11/18/80, 2:00 PM)
Denver (11/20/80, 2:00 PM)
Denver (11/20/80, 7:00 PM)
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'pﬂmu.nmmm Coorado 80203 mn

Mﬂ”m
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' ' Obviten of AN
?M Goetugical Suvay.
DEAM HESSEY . | :'.’.(‘“a......""’:"..'..‘:“.." S

December; 2, 1980

: cnpuin Cordoun :CL1lmors -
8 D-pntme o!ulhc:n

Kaval Petroleun & O} Shale Reumﬂr

‘Room 3344, Faderal Building'’

Mwﬂﬂ. D. co' 2”.1

Oear Captata mumcc

M want'to co-ud your . ofﬁcc tor muhrtullng Y conprcheaain nv:lev

-of -alternatives to development of the Kaval: 0il Shale' Resarve.im the

. programmatic.. DEXS. ‘Tha.comparative analysés of sltermative : ‘energy sources
'is certainly ambitioug snd can contritute ‘vitally iwportant informatfon to

® thorough assessnent' of mulrmnm and: ponuthl for mkc development -

: ja ‘Colorado as vnll. as the nation; lncutolly. wa sre' ‘especlally. concerped

about: 011’ shale dmupnant: in . the ueunco ‘Dagin’ and soxidus ‘thae; A& occur

:;Im-n mﬁmuny and . ooquny flmmro
Me'do. Bave somé probléms with the DEIS. We'belldve: that these problems may

bde oianifuinnt ‘eniough for us tb Fequest: thati DOB’ rewrite 'the RIS, mr,,
before :we make'a formal request to thatieffect; 1t would bx useful for us to
discuss: \r.lth rcpreunut:lven of m, Ing., conmltants tb DOE and prineipal
authors: of the DEIS, ctttain basic qnauciona we have on thd analyses.
Answers: to these qneotionc wvill be vm hetpful to us in dctct-hung how'
oux’ comments can: be ‘most. constiuttive. ' A'list of a few praitmtiodry -
questions is -enclosed.'’ 'rhcy are; concertied with dats sources, umuom.

_aund: vethodologles : uud 10 the nnalyuq and. with the use of ¥hé DRIS: u 8
. Tesource management. ‘decision tool, v

3

As you how. ve: cxpccud 1to. meet' With m(on Rovembar 20 ivi Denveér. "'W'o o

appreciite that'contractual difficulties with' TRV are severely 1imiting
their participation in the turrent ducmion ‘of the . DEIS. Lee Brennan
offered to.have THN meet ‘with us as soon aa DOE's legal’ probleme with TRW.

" axa resolved, ' we! accepted his offer snd 100k forward to weeting with THM

and - your staff in‘the nea¥. ‘future, ' Tism sure that you can readily understand

our. desitre. to. cluar; up. 'theége essential questions on the DEIS prior: to —km
.onr\ﬁul ‘¢comnents. ‘I doinot anudlpal:a that answers tp these. qmtﬂmt
.are particularly; difﬁcult; they it ¢ Just ‘not available to. us. ' We:are:
formally. xequesting au extmion of: tha f,“--nt pcuod for the State, of
Colorado’ from Decembet’ 15, ’uao, wmtsl ve' have mee with W, discussed our

. questions,. and compiled. our ‘conments;” Donald Silawsky M offered:to convey .
" the initfal 1ist of" queatxm to. TRW during. the lnterdn so: thit we can got.
.the’ bnn"toinng. '
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Captais Cordon Cilmore
"December I, 1980

' m ‘Novenber 20 -nthg with your: staff hu nry uufu:"h spalling out
our respective positions on NOSR aud how we propose te .approach future
WOSR activities snd decision poiats.. It was: agreed al. the meeting that
& WOSR team composed of appropriste irapresentstives from state spd Taderal
agencies: be assembled ss ‘soon as; possidla to advise DOE ‘on msmagewment avd
davelopment decisidns for- WOSR: based on’ their review af ‘available. tafor+
mation. We saticipate the: tesm meatfug in the near future to. review the

. dacision options which are outlfned in thé DEIS. David Kunts: of our office
and ‘Donald Stlawsky of !moﬂm are’ responeible for meking the eppeific

arrsngements. ' -

Ve are -1ookidg forward to & .ootl mung uhtunoup with your office on
WOSR, ' Colorado's participacion i féderal energy: davelopment decistons

. 18 oritical 1€ DOR'{s to hava 'sa sccurate assessment of /the potentisl
cummulative impacts fros eutmc. ‘proposed, and: projected’ snargy. w
ments “ia the-state and’of .the!implementation of aparopriats: -ttm

' strategies.

-1 'woold: npptechu your xesponse to. ths: tm; of e meating with ’nl*m
submission of: our: final ‘comments. ;. I hope thatithe current diffficulticse’
mhwuyfmlnduthenmunnudnomumm
of enom develooment on'the (WOSR.. v

Hamlet - Jﬁ'hf"b K
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STATE OF COLORADO RICHARD D. LAMM, Govemor Board of Land Commissioners

DEPARTMENT OF NATURAL RESOURCES

Monte Pascoe - Exscutive Director
1313 Sherman St., Room 718, Denver, Colorado 80203 839-3311

Division of Administration

Division of Mines

Division of Parks & Outdoor Recreat
Division of Water Resources
Division of Wildlife

w Geological Survey

Qil and Gas Conservation Commiasic
Soil Conservation Board

Water Conservation Board

Mined tand Reclamation

December 3, 1980

Mr. Donald Silawsky, Envirommentalist

Office of Naval Petroleum and Oil Shale Reserves
Resource Applications

Department of Energy

Room 3344, Federal Building

Washington, D.C. 20461

Dear Don:

I want to thank you for meeting with us a couple of weeks ago. I thought
the meeting was useful in spelling out our respective positions on NOSR
and how we propose to approach future NOSR activities and decision points.
To get the ball rolling between TRW and us, I am enclosing a list of
preliminary questions which I would like you to pass on to the appropriate
TRW people. As we discussed earlier, answers to these questions would be
helpful prior to submission of our comments on the DEIS. Hamlet J. Barry,
Deputy Director of the Department of Natural Rescurces, has written a
letter to Captain Gordon Gilmore formally requesting extension of the
comment deadline for the State of Colorado from December 15, 1980, umtil
such time that we have met with TRW, discussed our questions and campiled
our final comments. Our questions are rather basic in nature and I do not
anticipate them being particularly difficult to answer. Certainly, the TRW
impasse should not interfere with the establishment of a productive working
relationship between our offices. 1 appreciate your cooperation on this
matter and look forward to clearing up the TRW issue quickly once the legal
problems are resolved.

We also need to dJ.scuss as soon as possible the best arrangement for setting
up the '"NOSR team'' which we talked about at the November 20th meeting. We'
believe such a team would be a useful forum for ensuring an active state
role in NOSR development and management decisions. The team can reduce the
potential for surprises from either end by keeping members aware of each
other's plans, programs, and policies in a timely mammer. The purpose of
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Silawsky
12/3/80 p. 3

the team would be strictly advisory on NOSR policy to the Director of the Naval
Petroleum & Oil Shale Reserves and through him to the Secretary of Energy. The
team would not involve itself in operational matters on NOSR unless specifically
requested to.d soby your office. For the time being an informal arrangement
for the NOSR team is agreeable to us. We recognize the difficulties inherent
in the Federal Adv1sory Committee Act and do not think it is necessary to
structure the team's format under the Act at this time.

I recommend three official members on the team: a representative of DOE, a
representative of the Governor of Colorado, and a representative of the Garfield
County Commissioners. Other federal, state, and local agency representatives
could serve the team in an ex-officio capacity as needed or requested by team
members. The meetings would be public meetings held prior to all key decision
points with opportunities for public participation and comment. DOE would be
responsible for the agenda and chairing the meetings. Information relevant

to the decisions would be distributed to team members prior to the meetings
and form the basis for discussion and subsequent recommendations. I envision
the team acting by consensus, but with the opportunity for dissenting opinions
to accampany team recommendations. I believe this proposal has enough flexibility
that we can adopt it to meet our needs. I would appreciate your reactions to
this proposal and any additional ideas or suggestions you have for implementing
a cooperative state-federal effort on NOSR decisions.

I am looking forward to working with you in the future. I thought the meeting
we had was particularly useful in laying the groundwork for designing a
cooperative approach for decision making on the NOSR tract.. Please let me
know where we stand from your end on the proposals and what remains to be done
to get them in place.

Sincerely,

David Kuntz
Energy Policy & Plarming
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2-3

2-4

Some of the questions to which the State of Colorado needs answers

prior to making final comments on the NOSR DEIS include the following:

—~

o)

)8

NET ENERGY ANALYSIS

Assumptions and methodologiés used in net energy analysis and cycle
efficiency.

1) 1Is only the processing stage of oil shale production included?

2) Why haven't the extractions, crushing, refining, and distribution

to the end user been included in the analysis.

3) It appears that only fuels in and out are compared and indirect or
invested energy is ignored.

Quantities and types of invested energy vary so much among alternate
energy sources, a comparative assessment should be based on a true
net energy analysis and not on a simplistic I/0 model; the DEIS
should not claim to have any definitive energy efficiency informa-
tion as it stands. We will suggest various, more corprehensive net
energy analysis models in our final comments.

DATA SOURCES

Use of the 1975 University of Oklahoma study: Energy Alteérnatives-A
Comparative Analysis. The efficiency given in the NOSR DEILS for

Tosco II/Room and Pillar is 79%. The Oklahoma study gives an efficiency
rating for Tosco II of 66.7%-why is there a discrepancy? The Oklahcma
study questions the 66.77 figure as being too high (66.7% figure came
from a study done by Hittman Associates). What are the reasons for
using the Oklahoma study as a reference? :

END PRODUCT USE |
1) What is the projected end use of oil shale from NOSR?

2) Have market analyses been performed for end product use? Trans-
portation methods, corridors? :

3) If end product is gasoline, then why has reduction in vehicle weight
been the only scenario considered in the comservation alternmative?
A better, more detailed approach would analyze the total potential

savings in transportation from increased mass transit, car pooling, etc.

4) If the end product is not gasoline, then why is energy conservation
in the transn-rtation sector (specifically light duty vehicles
considered :: the alternative? :
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CONSERVATION ALTERNATIVE

Energy conservation is described as advantageous in reducing air pollution.

Conservation impacts on water requirements, land use, water quality, and

socio-economic factors are not analyzed. What are the constraints on a

more comprehensive analysis ef the energy conservation alterndtive?

PURPOSE

1) What is the purpose of the DEIS?

2) . How will the EIS aid in decisiommalking?

CONCLUSIONS

1) What action is the EIS recommending? preferred alternative?

2) Alternatives are compared in the analysis, in the various tables and
graphs of section 3; why weren't conclusions drawn as to the preferred

alternative?

3) Based on the analysis, why isn't the energy conservation alternative
the preferred alternative?

MITIGATION OF IMPACTS

No baseline carrying capacity variables.

No discussion of viable mitigation strategies. Given the magnitude of

the impacts resulting from oil shale development, the EIS needs a
canprehensive discussion of how these impacts will be mitigated, who is
responsible for the mitigation, and how much the mitigation will cost.

The cumulative impacts in the regm are not adequately discussed. Although
the impact increment contributed by NOSR may be relatively small, it has

to be examined in light of the carrying capacity of the region.

1OCAL

Were local govermments and regional planning agéncies consulted when the
socio-economic analysis was performed?

TRANSPORTATION

1) Secondary transportation impacts

2) Product haul-where marketed, how transported
ROUGH TERRATN MODELING

Air pollution potential
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RESPONSE SETS 1 AND 2

(Comment sets 1 and 2 are responded to jointly since they raise almost identic:

issues)

2-1

2-2

Cycle efficiency considered mining, transportation within the mine,
crushing, trahsportationwoutside of the mine, retorting and upgrading:
of the shale oil. Indirect energy was not considered because it |
contributes only a small fraction to the net energy analysis. Refining
and distribution to the end user were not included because shale

.syncrude'will be a direct substitute for imported crude oil, yielding

essentially no change in energy requirements. The energy analysis has
been extended to secondary and tertiary energy requirements, and

‘there is no appreciable change in the final result (see Appendix ).

Secondary and tertiary contributions are less than the uncertainty
associated with the primary energy requirements.

The wrong reference was cited for the 79% figure. The correct
reference is 0il Shale Data Book, TRW for U.S. Department of Energy,
June, 1979. The data contained in this reference were supplied -by

TOSCO and confirmed by TRW and other engineering team members . They
reflect the latest information available and supersede the University
of Oklahoma figures of 1975. '

The projected end use of shale oil is as a refinery feedstock. A "Marke
Assessment for Shale 0i1" (DOE/E-T-2628/1) was done for the Dept. of
Energy in October 1979 by Pace Consultants and Engineers. At the time
development is -proposed, current market studies will be conducted.

~ Gasoline is only one of the possible fuel products from refining

shale oil. As was stated on pages 3-1 and 3-2 of the EIS, a

representative case for each alternative, which could meet the criteria

listed, was chosen. Weight reduction was the case selected. It
results in quantifiable reductions in fuel usage and does not attempt
to impose lifestyle changes. Mass transit, car pooling, and other
similar measures introduce the uncertainty of the population's response
and cannot be as accurately quantified. The rationale is explained on
page 3-4.
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2~6

Given the definition of the conservation alternative employed, reduced
vehicle weight and improved fuel efficiency, conservation impacts on
water requirements, land use, solid waste and socioeconomics were not
expected to be significant. It was assumed that proposed automotive
design changes would be accommodated in annual model year changes,
which are standard procedure in the auto industry. Primary effects

on water, land, solid waste and socioeconomics would therefore be
minor. Although it is possible that reduced vehicle weight would
change requirements for materials used in automobile manufacture,
which would in turn affect the industries supplying these materials,
representing secondary and tertiary changes becomes more uncertain.

To estimate water requirements, land use, solid waste and socioeconomic
effects would require making increasingly tenuous assumptions about
secondary (e.g., reduced materials demand) and tertiary (e.q.,
potential reduction in jobs in materials industries) impacts related
to vehicle weight. To make these assumptions for the conservation
alternative is neither desirable nor necessary for the purpose of the
NOSR programmatic EIS since secondary and tertiary effects are also
expected to be minor and the relative merits of conservation vis-a-vis
the other alternatives have been indicated. ‘

Also see response to comment 5-1(G).

To perform a more comprehensive analysis of the consérvation alter-
native is, in our opinion, not necessary for the reasons stated above.
However, in order to avoid confusion, the text has been clarified to
indicate that -the conservation alternative would not have adverse
water or Tland requirements or production of solid wastes, and that
socioeconomic effects would be minimal.

The draft EIS did not clearly explain the NEPA compliance program DOE
developed for the proposed development of NOSR 1, nor was the role of
the programmatic EIS in this compliance program clearly discu;sed.

A new subsection in Section 2, entitled "The Purpose of this EIS,"
has been included to remedy-this deficiency.
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2.7

2.8

The draft EIS was unfortunately vague in setting out the specific
action being proposed and the purpose of this'proposal. Section 2
in the final EIS, "The Proposed Action and Its Purpose," has been
extensively revised to provide a clearer explanation. Similarly,
the draft EIS did not clearly indicate a preferfed alternative,
although there was some brief reference on page 1-2 of the draft to
a preferred alternative of "no action." Section 3, "Alternatives
and Comparisons," has been revised with a new subsection on the
"preferred Alternative."

A number of comments were received which questioned why conservation was
not the preferred alternative, on the basis that there were virtually

no adverse environmental . impacts associated with the alternative of
"producing" (by not using) liquid fuels. The presently preferred alter-
native, “no action," also has negligible adverse environmental impacts.
Federal policy is to meet the nation's energy needs from a variety of
sources, through both production and tonservation, as dictated by market
forces. It should be noted, as a reading of the revised Section 2 will
show, that the option of developing NOSR 1 is unique in one respect,

due to the priority uses set out for its fuel'products by the various
Executive Orders regarding the NOSRs issued in the early 1900s. While

a national program of conservation could save a quantity of liquid fuel
products equal to the quantity which could be producted from a NOSR 1
0il shale project, Government control over this quantity would be almost
nil in the conservation case, but virtually complete in the NOSR case.
Because of the unique status of NOSR 1 as a military reserve, the Govern-
ment can do certain things with the production from NOSR 1 which it
cannot do. as easily, or at all, with production from other liquid fuel
sources, especially conservation. For thesé reasons, conservation is
not the preferred alternative. |

The subjects of baseline carrying capacities, cumulative impacts and
mitigation‘measures were discussed in the draft EIS, but in a somewhat
disjointed manner. The final EIS contains two separate subsections in
Section 5 on cumulative air quality and socioéconomic impacts. Section 4,
“pescription of ﬁhe-Affeétéd'EnVirohment;" has been revised to provide
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additional details on baseline carrying capacities, and the discussion

of appropriate mitigating measures has been enhanced in Section 5 and

in Appendix D. Even these revisions may not, however, completely satisfy
the requests of a number of respondents for high]y'detailed cumulative
impact analyses. DOE acknowledges, and shares, their concern, but
believes, for a number of reasons, that this final EIS is not the
qppropriate vehicle for the type of detailed cumulative impact analyses
they requested. If in fact the Department was still actively considering
the development of NOSR 1, then our response on the cumulative impéct _
question would have been quite in Tine with most of the comments regarding
this issue. However, the Secretary has decided that NOSR 1 should not

be developed at this time. Development of NOSR 1 is not contemplated

at least for the present. To conduct these detailed, and costly,
modeling exercises for cumulative impacts now, but to hold off making

the decision to develop NOSR 1 until a few years in the future, simply
guarantees that the "stale" information would have to be updated all

over again. DOE does not believe that this is a prudent use of our bud-
getary resources, and we would hope the respondents who commented on the
cumulative impact analysis in the draft EIS would agree. The Department
is firmly committed to a vigorous and effective environmental compliance
program for the NOSR project, but this program must also be efficient

in its use of personnel and budgetary resources. When the NOSR 1
development question is revisited at some future data, all available
data regarding cumulative impacts in the rapidly-changing Western Slope-
region will be evaluated, and appropriate steps taken to ensure that

the development decision process is adequately supported by the best
available data, which could in¢lude new modeling and analyses efforts

by the Department. In addition, the Department of the Interior (DOI)

is preparing a programmatic EIS on its oil shale leasing program. This
EIS will contain information of the type requested by various commenters
regarding the cumulative impacts of oil shale development in the

Piceance Basin region.
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2-9

2-10A

2-108B

2-11

The following governmental units and planning agencies were contacted
during the preparation of the draft statement: The Colorado Department
of Local Affairs, Division of Energy and Mineral Impact Assistance;

the Colorado West Area Council of Governments; the Colorado Division
of Planning, and the Cities of Rifle and Parachute.

See response to comment 6-1.

~ There are currently two major schools of thought on the geographical

markets for shale oil. One school favors pipelining shale oil to

the Texas/Louisiana refinery complexes, which are the hub of the
nation's product pipeline network. Refined fuels would then go to

the market areas traditiona]]y served by these product pipelines.

The second school favors pipe]iniﬁg the shale o0il to the midwest,

St. Louis, Chicago and Detroit. The shale would be refined and

used in this region. Both schools of thought believe some portion

of the shale 0il will be refined and used in the Rocky Mountain region.
At the time development is proposed, current market studies will be
conducted.

Refer to the response to comment 2-8.
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STATE OF COLORADO  RICHARD D. LAMM, Governor

DEPARTMENT OF NATURAL RESOURCES

D. MONTE PASCOE, Executive Director
1313 Sherman St., Room 718, Denver, Colorado 80203 839-3311

Board of Land Commissioners
Division of Administration

Division of Mines

Division of Parks & Outdoor Recreati
Division of Water Resources
Division of Wildiife

i Geological Survey

Qil and Gas Conservation Commissic

Soil Conservation Board
Water Conservation Board

Mined Land Reclamation

December 18, 1980

Captain Gordon Gilmore
U.S. Department of Energy
Naval Petroleum and 0il Shale Reserves

" Mail Stop Room 3344, Federal Building

Washington, D.C. 20461
Dear Captain Gilmore:

This letter, together with its attachments, comprises the preliminary
comments of the State of Colorado on the Draft Programmatic
Envirommental Impact Statement on development of the Naval 0il Shale
Reserve in Colorado. As noted in my deputy's letter of December 2, we
have accepted your invitation to meet with the contractor who prepared
the DEIS and may make additional comments after that meeting.

We commend your office for undertaking an ambitious and important
effort of comparing alternative energy sources with the possible
development of the shale resources of NOSR. A comparative assessment
of shale and other alternative technologies i1s long overdue and can
make valuable contributions to decisions on how, where, and when
federal actions are needed to make adequate liquid fuel available to
meet the nation's energy needs.

However, it appears to us, at this point in our analysis, that serious
questions can be raised about the adequacy of this draft.
Specifically, there appear to be four major flaws in the draft's
comparison of NOSR with other liquid fuel alternatives:

o The EIS focuses on specific technologies which may be
inappropriate comparisons with NOSR development. The EIS
could have considered indirect coal liquefaction rather than
direct liquefaction, possibly biomass conversion from crop
residues rather than a single massive corn-based plant, and a
range of shale technologies rather than the Colony project.
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o The comparisons between the alternatives appear to be
incomplete. Some alternatives involve the production of crude
oil (or syncrude); other alternatives involve the production
(or conservation) of highly refined product. Some
alternatives are defined to include the extraction or mining;
others include only processing or refining. The result is an
incomplete and possibly misleading comparison between the
alternatives with respect to water requirements, air
emissions, socio-economic impacts, net energy balances, and
other factors.

o Major impacts -of ‘NOSR development are ‘given inadequte or only
sketchy treatment in the EIS. Examples are the availability
of front-end funding for public infrastructure in the oil
shale region, reclamation, wildlife, and vegetation impacts.

o Data sources are not cited, 'and there are several apparent
inaccuracies -in ‘data ou impacts.  Examples include S0<
emissions from shale plants, water usage of biomass
conversion, capital requirements for shale plants, and others.

These comments are detailed on pages 8-16 of this letter and in the
attachments. '

DESIGN OF THE ‘EIS

Before turning to these specific issues, some fundamental questions
must be raised about the design of the EIS.

CEQ regulations provide that Environmental Impact Statements shall be
written on "major federal actions" and that EISs shall identify the
"proposed action'" which is triggering the NEPA process. The draft EIS
does not clearly identify a proposed action.

The draft lists three DOE decisions to which the document is to provide
"input"(1-1):

‘(1) Whether to promote development of oil shale on
federal land (beyond that presently subject to

lease); (2) if the decision is to develop additiomal
federal land, whether to. develop the 35,000 acre Naval
0il Shale Reserve No. 1 (NOSR I) in Northwest
Colorado; and (3) if the decision is to develop NOSR
I, what institutional and financial mechanisms should
be selected to develop it.

The first of the three decisions would seem to refer to federal lands
currently being administered by the Department of Energy or by the
Department of the Interior. However, the draft EIS makes no effort to
define proposed actions relating to Interior lands or to analyze
impacts of developing these lands. As you are well aware, Interior is
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currently planning a renewal of leasing of these lands under the
prototype leasing programs, as well as the design of a permanent
leasing program, and will be preparing the relevant EISs on these
actions. We would suggest that the NOSR EIS is not designed to provide
input to these decisions and that the first of the three decisions
listed above should be dropped from the EIS.

It would be appropriate, however, for Interior and DOE to coordinate
their assessment of the need for development of federal oil shale
reserves in general —- regardless of whether they are managed by
Interior or DOE.

The second decision listed in the EIS refers to the development of
NOSR I. The EIS is written as if this were the proposed action.
However, on the following page, the "no action" altermative is defined
.as the "preferred alternative."

CEQ regulations require that the '"'range of alternatives discussed in
environmental impact statements shall encompass those to be considered
by the ultimate agency decisionmaker'" 40 CFR (1502.2(e)). The draft
EIS does not make it clear whether coal liquefaction, energy
conservation, biomass, and other non~NOSR alternatives are truly
alternatives as defined by the CEQ regulations. The inclusion of
non-shale alternatives in this EIS suggests that DOE will consider
these alternatives in its decision on NOSR.

However, on page 1-4-5, the draft EIS suggests that these are not
really alternatives:

all such comparisons are useful, (but they) do not lead
directly to any conclusions...In this sense they are not
true alternatives, with the possible exception of o0il shale
development on other lands.

Also, on page 1-3, the EIS states that NOSR may be developed "if there
is an absence of meaningful oil shale development during the next year
to 18 months." This statement suggests that non-shale alternatives
will not be considered in deciding whether to proceed with NOSR
development.

Ultimately, Congress will decide whether to develop NOSR. However, DOE
clearly can and should identify the alternatives which its decision
makers will consider in formulating DOE's récommendations to Congress.
It would be very helpful if the EIS would clarify what the alternatives
are to NOSR development and what decision eriteria will be used in
weighing these alternatives. This would include a definition of how
much shale development is "meaningful', and if the decision about NOSR
will be based on the criteria stated on page 1-3.

In defining '"meaningful," it may be helpful for DOE to consider
Congressional statements, in the Energy Security Act, of goals for
synthetic fuel production by 1987 and 1992. It may also be useful to
consider President Carter's widely quoted goal of 400,000 BPD of shale
oil by 1990. On the basis of the projections we have seen it would
appear that industry plans to achieve these goals. Further, most
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analyses indicate that the most important constraints on production
will be the unfavorable economics, massive front—end capital
requirements, the availability of electricity, water, and skilled
manpower, and cumulative socio—~economic and environmental impacts. The
availability of adequate land and shale resources is not expected to be
a significant constraint on the achievement of synfuel production
goals. This suggests that making NOSR available for development will
not help very much, if at all, to achieéve national synfuel production
goals.

The draft EIS' treatment of the '"no action" alternative is as confusing
and incomplete as its discussion of "meaningful" shale development.

The analysis of 'no action" seems to be based on the assumption that
"no action'" means literally that -- that nothing will happen on or near
NOSR. The draft EIS treats '"no action'" in this sense and identifies no
impacts from this alternmative. Thus the treatment of "no action" is
very skimpy, although it is the "preferred alternative."

In fact, DOE is likely to continue certain monitoring and experimental
activities on NOSR, and DOE is more likely to take "no action on
commercial development of NOSR" if there is a lot of "action" on nearby
shale properties in Garfield and Rio .Blanco Counties.

The "no action" alternative should therefore include an analysis of the
impacts of other energy development in the shale region and of.
continued research on the NOSR tract.

Clarifying the '"mo action'" alternative would also help with two other
problems. First, it might help to define what decision criteria DOE
will use to define whether or not there has beea enough "meaningful"
development so that commercial development of NOSR is required.

Second, it might help to clarify how the impacts of NOSR development
will interact with the impacts of other developments in the region. As
it stands, the draft EIS ignores the issue of cumulative impacts,
contrary to 40 CFR 1508.25.

The DEIS also gives relatively little attention to mitigating

measures. CEQ regulations require .that mitigation be included either
as part of the proposed action or in alternatives to the proposed
action. It may be difficult, at this early stage in deciding whether
or not to develop NOSR, to design specific mitigation plans. But the
regulations do require that mitigation be explicitly addressed so that
the federal decision-maker may be aware of mitigating measures that are
available. '

GENERAL 'METHODOLOGICAL PROBLEMS

Two methodological problems are evident throughout the DEIS . One is
the asssumption that the impacts of producing 200,000 BPD (of shale
oil, biomass/alcohol, liquid coal products, or whatever) are four times
greater than the impacts of producing 50,000 BPD. Assuredly, it is
difficult to pin down the precise values for socio-economic. and
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~environmental impacts of higher production levels. However, at some

point, the relationship between the severity of impacts and the amount
of liquid fuel produced will become non-linear. This is especially
true when higher levels of production must be concentrated in a small
geographic area; this is the case with oil shale development in the
Piceance Basin. The DELS ignores this reality and thus oversimplifies
the analysis.

The second methodological problem concerns the comparability of the
alternatives studied in the DEIS. The draft analyzes shale oil
production from mining through processing and production of a product
roughly comparable to crude petroleum. The analysis of the shale
alternatives does not include upgrading, refining, or transportation of
the product. In contrast, the coal liquefaction alternative does not
cover the mining of coal or the transport of coal to the liquefaction
plant. But the coal liquefaction alternative does cover the production
of fuels comparable to refined shale oil products.

The conservation alternative 1s even less comparable to shale. It
covers only refining, distribution, and use of gasoline; it omits the
drilling of wells and transport of the product to refineries.

This lack of comparability between the alternatives may well skew the
whole analysis by omitting significant impacts. As one example of the
problems that may arise, one might consider the comparative analysis of
cycle efficiencies in the DEIS. The analysis in the DEIS comes to the
conclusion that NOSR-produced shale oil has a much higher cycle
efficiency than any other alternative except 0CS oil. But this
conclusion would appear to be suspect.

The meaning of cycle efficiency and the methodology used in calculating
it are not revealed. We asssume that a direct energy L/0 method was
used; 1.e., fuels in and out are compared and indirect or invested
enargy is ignored. While indirect energy contributions may be
relatively small, this simplistic approach misses some important
factors which may be unique to certain alternative energy sources. For
example, coal mining and transportation to the coal liquefaction or
ethanol production plant are omitted in the cycle efficiency
calculations. It appears that only the processing stage of oil shale
production is included in the cycle efficiency calculation; extracting,
crushing, and distribution stages are omitted. A cycle efficiency
calculation which does not include major energy input stages of the
process is not very useful. '

Quantities and types of invested energy vary substantially among
alternate energy sources. A comparative assessment should be based on

"a true net energy analysis. Several ner energy analyses exist which

can be used to fulfill this need. The Colorado Energy Research
Institute's 1976 net energy analysis study is an example of a more
thorough treatment of net energy balances (a weakness in the CERI study
which needs correction is an analysis of the secondary impacts).
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[~ There is an additional problem with the analysis of cycle efficiency
that should be mentioned here, even though it is not directly related
to the methodological issue. On page 3-12, the DEIS shows cycle
efficiency ratings of 85% for NOSR and 79% for other o1l shale. This
result is based largely on a 1975 University of Oklahoma study, which
shows 66.7% rating for TOSCO II room—and-pillar mining. The reasons

L'Eor the discrepancies between these figures are not explained in the
DEIS.

3-9

SPECIFIC COMMENTS ON ALTERNATIVES

We have focused our detailed review of the DEIS on four of the energy
sources: oil shale, coal liquefaction, biomass/alcohol, and energy
conservation. The following comments represent a synthesis of major
issues raised in this review. Please see the appended comments for
additional discussion of various aspects of the DEIS.

OIL SHALE

r'Emissions. The draft EIS shows signficant differences between the air
emissions of NOSR I and of the Colony project. NOSR I emissions for
S0,, NOgx, CO, HC, and TSP are 2-6 times lower than emissions for
the other oil shale project (Colony). Although the absence of
adequately cited sources makes it difficult to check these numbers, one
of the reasons for the discrepancy may be that the source for the
Colony projections,{the Colony EIS),was prepared prior to the 1977
amendments to the Clean Air Act. The NOSR I analysis was prepared
after the PSD regulations were authorized and assumes more stringent
standards, a higher degree of control, and thus, lower emissioms.
3-10 Colony will obviously have to meet the same standards as NOSR.
The Office of Technology's 1980 study, An Assessment of 0il Shale
Technologies, contains pollution emission estimates from three
different oil shale projects (262-263,.278-279). A comparison of OTA's
figures with figures in the DEIS (C-3, C-9) shows that in the NOSR case
the DEIS underestimates SOy emissions while in the Colony case
particulates are overestimated. The discrepancies between the DEIS. and
OTA air emissions figures are an example of what happens when data from
different sources, produced in different years, and based on different
states of knowledge, is used to make comparisons. OTA data shows that
DEIS air emission estimates for NOSR I generally occur within the
bounds of industry estimates (except for SO5). Colony, however,
occupies the high end of the industry range in the OTA data and, thus,
L_may not be the most representative project for the oil shale industry.

r‘Ranges of estimates would provide a better picture of emissions levels
associated with various technologies. Point-specific values for

3-11 pollutants and other environmental and socioeconomic factors lend a
degree of certainty to the analysis which does not exist in the real
world.
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([~ Capital Costs. Capital costs are a fundamental component in

determining the viability of an alternative fuels industry. The DEIS
contains several capital cost figures. We are unable to review these
estimates adequately due to the paucity of information about data
sources and about the assumptions used in deriving estimates.

The DEIS estimates a cost of $1.3 billion per 50,000 bbl/d oil shale
facility (3-31, C-2, C-8). This figure is outdated. The source of the
cost estimate is not stated; a 1976 study by TOSCO presented the $1.3
billion figure. Is this the source for the DEIS? OTA's more recent
estimates are $1.7 billion in 1979 dollars and $2 billion in 1980
dollars (OTA-16). Some industry sources project capital outlays of
$3-5 billion per plant before commercial oil shale production is
accomplished. The OTA (1980) report also states that no definitive
cost data for commercial-size plants exist because none have been
built. "Cost estimates for projects have traditionally been unstable,
rising by more than 400 percent between 1973 and 1978"

(0TA, 1980, 16). Tremendous uncertainties remain about the industry's
capability to finance and build oil shale facilities.

The DEIS encounters similar problems in estimating capital costs for
coal liquefaction and alcohol/biomass facilities. The $2.4 billion
cost for a 50,000 TPD SRC II plant is much higher than $1.7 billion
cost, with a 204 contingency, which is given in the 1979 SRC TI
Demonstration Project (2-8). While the $1.7 billion cost is based on
1978 dollars, it is not known which year dollars are used in the DEIS.
A capital cost estimate based on documénts being developed for a
commercial SRC IIL plant of comparable design would be better than
combining information from a variety of sources.

Data contained in Energy from Biological Sources, ‘Vol. II

(OTA, 1980-164) shows that capital costs for a 50 million gallon/year
coal-fired distillery would total $64 million (1980), not $58 million
as stated in.the DEIS. A total investment (fixed capital and working
capital) for producing ethanol from grain (corn) requires $70.4 million
in 1980 dollars (OTA, 1980, 165).

Population Estimates and Socio-economic Impacts. The DEIS shows

population increase projections of about 1200 operating workers and a
total population increase of about 7,000 people for NOSR I (3-24,

C~4). Data in the OTA (1980,17) study indicate that the DEIS
projections underestimate the population requirements for constructing,
operating, and maintaining a 50,000 bbl/d oil shale facility. OTA
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figures are 1600 operators per plant and a total population increase of
8,800 people. These figures are more in line with our actual
experience with the Union and Colony projects. These estimates show
that the DEIS underprojects operating worker increases by 25% and total
population by 25%. It is unclear what data source is used in the DEIS
population projections.

Much of the socioeconomic impdct discussion for the NOSR case
(5-47-5-52) concentrates on population growth trends during the 1970s
(5-48, 5-49) without an adequate assessment of the impact of the
population projections from NOSR. The DEIS (5 -49) merely states that
"the employment and population effects of the NOSR or Colony projects
will thus be superimposed on an area already experiencing substantial
growth." :

However, the figures in the EIS show that NOSR would cause a dramatic
acceleration of recent growth rates in the area. The EIS shows that
population in Garfield County increased by 4000 between 1970 and 1977.
Development of a 50,000 PBD plant at NOSR wuld cause twice-as much
population growth, proba“ly in less than seven years. The three
population centers nearest the NOSR tract which would logically bear
the brunt of the impact of development —-- Rifle, Silt, and Grand Valley
-—- have a total population (1980) of 4,768. The rural and
unincorporated areas of Garfield County (site of the NOSR tract) have
about 12,000 residents. The addition of 8,800 new residents from NOSR
to Garfield County will have tremendous impacts. The magnitude of the
impacts should be reflected in the adequacy of the analysis.

The DEIS ignores socioeconomc impacts from other energy developments
which result in what is commonly known as the '"'peaking problem." The
combination of construction and operation workers on various energy
developments and the ancillary population generated by these activities
can result in cumulative socioeconomic impacts of enormous

proportions. The increment which these impacts will add to an already
expanding population is unknown. These impacts will have to be
absorbed by a region which the Colorado West Council of Governments
projects will more than double in population during the 1980s.

The DEIS states (p. 3-23) that adequate planning and preparation,
including the development of new towns, can help to alleviate adverse
socioeconomic impacts. On the following page, the chart indicates that
impacts of the Colony project will be mitigated by a "new community."

The DEIS does not contain any discussion of whether development of NOSR
would entail assistance to local planning or the development of a new
town. Also, the DEIS does not mention the fact that the new town for
the Colony project is likely to house only 50% of the workforce for
that project. Nor is there discussion of the fact that the development
of a new community may be of little assistance in mitigating impacts on
facilities which are not included in the new community, such as
hospitals, inter—town transportation, recreational facilities, county
government services and facilities, and possibly schools.
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The DEIS also ignores the problem of jurisdictional mismatches, which
occur when the communities experiencing rapid growth lack access to the

L_tax base provided by energy development.

(— Perhaps the most serious failing of the DEIS, with regard to the

socio-economic impacts of shale development, is its mis—-statement of
the ability of local governments to finance new public facilities from
increased tax revenues arising from shale projects. The DEIS cites tax
and employment benefits resulting from the development of NOSR (5-50):

Total public tax revenues generated by the project would
amount to over $10 million annually. Public costs would
include $6 million in local government expenditures and
$4.5 million for expanded human services. Consequently, the
cost of the 50,000 BPD NOSR development could feasibly be
offset by revenues generated by pub’ c activity.

This statement completely ignores the 'front-end financing" problem.
The State of Colorado's Department of Local Affairs' Division of Impact
Assistance has developed a scenario model for analyzing the
implications of proposz2d energy and mineral dvelopments. Preliminary
data from this study shows that local communities can expect a 20 year
deficit in a cumulative fiscal balance resulting from credited revenues
and debited costs (Department of Local Affairs, ''Socio-economic Impact
Assessment Methods'", 1980, 33). Since the data were based on a private
development on public land, this is a "best case'" scenario. If the
NOSR project is government owned and company operated,
payments—in—-lieu-of-taxes will never make up the cumulative
revenues/costs balance and local communities can expect to confront a
fiscal deficit for the life of the project.

Money for impact mitigation is needed prior to energy development and
during the initial stages of the projects. If this money is
unavailable at this time, local goverments must find supplemental
sources of funding to meet the demands for the services which they
provide. Contrary to assertions in the DELS, development of NOSR under
the lease option will not produce enough revenue to offset the public
service costs associated with the first 10-20 years of the project
(5-52). |

State and local government agencies are very concerned about the fiscal
balance problem. Front-end financing alternatives for provision of
housing, transportation, water and sewer services, and other human
services are needed as impact mitigation strategies to offset
socioeconomic impacts which occur immediately in the project
development, long before enough tax revenues are generated.

"Tne existing situation is reflected in the Garfield County Commissioners

letter to o0il shale companies which states that no permits will be
issued in Garfield County for oil shale development until there are
firm plans for financing front-end costs of public facilities

_ (appended).
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Environmental Impacts. Water is one of the resources whose
availability will determine the level of oil shale production. The
water consumption projection for NOSR I are substantially lower than
figures used in OTA's (1980) study. According to OTA, directly-heated
above ground retorts consume 4,900-7,800 AF/yr, including municipal
needs and consumption for power generation (OTA, 1980, 367).
Indirectly-heated retorts (like TOSCO II) consume 9,400-12,300 AF/yr.
The NOSR "reference technology" has seven directly-heated retorts and
three indirectly-heated retorts. Assuming they ‘all have roughly the
same capacity, the water requirements for the plant should range from
6,250 to 9,150 AF/yr. These figures are 35% to 98% higher than the
NOSR DEIS' low estimate of 4,624 AF/yr. Due to water's "limiting
factor" position, this discrepancy in water consumption estimation may
be significant.

The DEIS contains no data on the impacts of NOSR development on
wildlife or vegetation. Much of the Piceance Basin is critical winter
range for elk and deer. The NOSR tract is intensively used for
hunting. Any substantial alteration of existing ecosystems could
signficantly affect endemic vegetation and wildlife. Both the Colorado
Division of Wildlife and Natural Areas Program have identified key
animal and plant species in the Piceance Basin as well as their
critical habitats. Existing data for the Piceance Basin wildlife and
vegetation are extensive, well documented, and easily accessed.

Long~term reclamation of oil shale disposal sites has not been
successfully demonstrated at the scale of commercial operations. The
DEIS is very sketchy about how reclamation would be accomplished.
Questions of spoil pile stability, leaching, and the uncertainty of
revegetation are not raised in the EIS. Statements like 'stream
diversions may be necessary to mitigate the effects of leachates coming
from the spent shale pile" (5-6,7) are not adequate for analyzing the
environmental impacts from oil shale development. A 50,000 bbl/d oil
shale facility would be the largest mining operation in the history of
the state of Colorado and reclamation problems would presumably be of
similar magnitude.

COAL ‘LIQUEFACTION

Technology :Selected to Represent Coal Liquefaction. The DEIS used a
direct liquefaction process to represent coal liquefactinn in its
alternative fuels comparison. Indirect coal liquefaction is a more
representative coal liquefaction process than the SRC II direct
liquefaction process based on the selection criteria in the DEIS (3-1).

As our appended comments demonstrate ("Review of the Coal Liquefaction
Alternative in the DEIS...'", 10-19), indirect coal liquefaction
technologies are more likely to be commercially available at the same
time NOSR is expected to reach commercial production. The final
products and the markets for the products from the oil shale plant are

3-10



11

comparable to those from an indirect coal liquefaction plant but not to
those from a direct coal liquefaction plant. Also, although no
discussion of markets for end product was included in the DEIS, the
markets of the NOSR production facility would most likely be located in
the western United States. Direct liquefaction plants will operate
initially on bituminous coals located in the Eastern United States.
Indirect liquefaction plants are best suited for subbituminous and
lignite coals in the Western United States. A true comparison of
processes would show that indirect coal liquefaction plants supply the
same markets as those which would use liquid fuels from NOSR.

s

Range of Impacts. The methodology used in the DEIS of selecting a
single coal liquefaction process to represent an industry and a
technology is misleading. Environmental impacts of the technologies
cited as single values rather than a range of values can result in
3-20 erroneous conclusions. The wide variety of technologies used to
. produce liquid fuels, especially from coal and oil shale, suggest that
ranges of actual impacts may be much broader than those considered in
the DEIS (see Table 4, p.1ll, "Review of Coal Liquefaction
L_Alternative..." comments) .

Population and Socio-economic Impacts. The DEIS estimates that about
10 times more employees are required than the operation force estimated
in a commercial SRC-II plant design analysis prepared for DOE. Table 8
3-21 in the appended "Review of the Coal Liquefaction Alternative...'(21)
compares plant employment estimates for several coal liquefaction
processes. Apparently an error has been made in the DEIS analysis.

The size of the error necessitates a re-examination of the
socioeconomic impacts attributed to coal liquefaction production.

.

(' It should also be noted that apparently coal mining was not included in
the coal liquefaction alternative. The environmental and socioeconomic
impacts resulting from coal mining were omitted. Transportatioa of the
coal from the mine to the plant was not included in the analysis. This
obviously skews the analysis of socioeconomic and environmental impacts.

3-22 Socioeconomic impacts resulting from coal liquefaction technologies
will be less in areas that have an existing infrastructure for dealing
with coal mining and refining. Some of these areas may occur in the
Western United States although siting of highly centralized,
concentrated industrial developments in low population density
locations will obviously have greater impacts than siting of these
facilities in areas of chronic unemployment, high population densities,
\~ and larger communities.
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(~ Environmental Impacts. The DEIS has contradictory statements on water
requirements for a 50,000 BPD liquid fuel facility. Water requirements
are stated to be very small with the implication that they are less
than the &4,600~17,500 AF/Yr. for NOSR (1-6). Information in the
appended "Review of Coal Liquefaction Alternative..." comments (24)
shows that the water consumption for a 50,000 BPD liquid fuel facility
would be approximately 12,000 AF/Yr. and the water consumption for a
50,000 BPD total fuel equivalent facility would be approximately 8800
AF/yr. Water use estimates in the DEIS of 11,200 AF/yr. for coal
L_llquefactlon (5-33) are correct based on our analysis.

[~ Solid waste estimates for coal liquefaction in the DEIS are also
contradictory. The DEIS estimate of 11,344 TPD in a plant with a coal
feed rate of 24,300 TPD implies that 46% of the coal entering the plan
is ash or refuse. Solid waste production for coal liquefaction is
indicated to be 4.5 million TPY (1-7). This number does not correspond
with other data in the DEIS (C-20). It is not clear how this much
solid waste is generated. Other data sources for SRC~-II facilities
state that 1.3 million tons of ash would be produced per year. An
indirect liquefaction plant producing 50,000 BPP of liquid fuels and
approximately 100,000 BPD of total energy and operating on
subbituminous coal would produce about 1.3 million toms per year of
coal ash ("Review of Coal Liquefaction Alternative...,"25). A source
of the discrepancy in solid waste production figures may be that waste
material from coal mining operations is included in the coal refuse
estimate. Coal mining should be included in the environmental impacts
of conal liquefaction. Different solid waste estimates due to using
western coal instead of eastern coal should also be included in the
L_coal liquefaction discussion.

BIOMASS/ALCOHOL

r'Technologz. The DEIS states that ethanol from grain was chosen to
represent energy sources from biological processes because the
technology is considered to be state—of-the-art and durrently
demonstrates better economies than other biomass technologies (3-10).
Although commerc:ial production from woody or 11gnoﬂe11uloslc materials
(such as wood from commercial forests) and various types of herbage
(grasses) has not been demonstrated, the 1980 OTA report, Energy from
Biological Processes, states that the overwhelming portion of
biological energy production will come from these sources. Ethanol
production from grain will have a. relatively small role in the total
composition of energy production from biological sources (OTA 1980,
Vol 1,5).
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Thus, the technology described in the Raphael Katzen study and analyzed
in ths EIS may not be the most representative for the biomass industry.

The feedstocks with the largest potential for ethanol
production~both in terms of the absolute quantity of
ethanol and in terms of the quantity of ethanol per
acre of cultivated land-are the cellulosis, or
cellulose containing, feedstocks. These include wood,
crop residues, and grasses, as well as the paper
fraction of municipal solid wastes. (OTA, 1980, Vol.
11,67).

One might question the size of the biomass plant analyzed in the DEIS as
well as the feedstock. The analysis in the DEIS is based on a massive,
50,000 BPD equivalent facility located iIn central Illinios. In reality,
it is much more likely that facilities would be in the 10,000 BPD
equivalent range -- or even smaller, on-farm units. '

On-farm use of ethanol fuel is an important market for biomass energy
production. The Colorado Department of Agriculture's Gasahol Section
knows of 20 operating and planned alcohol plants in Colorado. At least
half of these plants (and the only two currently operating) are targeted
for on-farm production (Colorado Gasohol Promotion Committee, 1980, 7).
Farm production of ethanol can take advantage of a variety of feedstocks
and boiler fuels. The on-farm production and market capacities are
important components of the biomass/alcohol alternative as they hold the
most promise for achievement in the short-term. Dispersion of the
ethanol production industry will dilute the- levels of socloeconomic
impacts as well as provide more appropriate marketing structures. An
analysis of these factors should be an important component of the
discussion on biomass fuels in the DEIS.

Emissions. Figure 3-4 in the DEIS (3-13) which shows SO, emissions

for biomass as 16,800 TPY may be in error by a factor of 10. The
correct SOy figure for biomass would seem to be 1700 TPY. Table 5-10
(5-38) and C-23 display similar computational errors in emissiouns for
alcohol production. It appears that the emission figures are those for
uncontrolled emissions; application of emission controls of 90% for

809 would lower these values by a factor of 10.

Population and Socioeconomic Impacts. The population figures discussed
in the DEIS appear overestimated (5-57). The OTA report quotes
population increases due to a one billion gal/yr. ethanol industry

" ranging from 920-3100 operations personnel (OTA, 1980, Vol I, 109). A

development projected to be one quarter of the OTA scenario shows an
operational force of 2,200 people (5-56).
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Environmental Impacts. Figure 3-5 (3-17) in the DEIS shows the water
requirements for a biomass 50,000 PBD facility to be 110,000 AF/yr. No
discussion accompanies the graph to describe whether the water is
consumed and how much is return flow. The DEIS indicates that 15.4
million GPD would require treatment before discharge (5-39). What is
the status of the 94 million GPD not requiring treatment (109 total GPD
water requirement (C-22))? The Colorado Department of Agriculture has
indicated that a 20 million GPY alcohol plant using irrigated corn as a
feedstock would need 75,000 to 150,000 AF/yr of water to raise the corn
in Colorado. (Gasahol Promotion Committee, 1980, 23). Is some of the
water requirement in the DEIS used for irrigated agriculture?

The most important factor in determining a water balance is the amount
of water consumed. The DEIS used water delivered in its water
requirement analysis. There is little discussion of net consumption of
water. There is no assessment of how much of the water 1s reusable.
Methods for treating the wastewater are not discussed.

ENERGY CONSERVATION

Technology. The energy conservation "alternative'" to NOSR oil shale
development targets light-duty, gasoline—-powered vehicles. The

conservation alternative analysis should be based on the amount of the

product which can be saved through conservation programs for fuel types
that could be substituted directly for the oil shale product.

The end product of the energy conservation alternative —-- gasoline ~-- is
not compatible for comparative purposes with the anticipated end
products from oil shale -~ mid-distillates which include diesel fuel and
jet fuel. This incompatibilty is best reflected in the cycle efficiency
and net energy balance calculations. Obvious differences in energy
requirements exist if different levels of product refining, etc., are
required. The DEIS does not discuss these potential differences.

Environmental Impacts. The analysis of the impacts of the average
conservation alternative is confusing and difficult to interpret. It is
unclear how figures 3-3, 3-4, and 3-5 should be interpreted. The bar
graphs in Fig. 3-5 show that there are no land or watér requirements nor
solid waste production for the consarvation alternative. The energy
conservation analysis is limited to air quality considerations. Air
pollution emissions (fig. 3-4) are negative for all pollutants

analyzed. Based on this emissions analysis, there is much to be said
for the conservation alternative. However, the DEIS does not analyze
the water requirements, land use, and solid waste production comparisouns
for energy conservation. We anticipate, should such an analysis be
completed, that the values for these factors would be negative; i.e., a
saving of water and land, and no solid waste production. We do not know
why this analysis was omitted. It should be included in subsequent
analyses.
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" Socioeconomic Tmpacts. The DELS states that:

The conservation alternative is difficult to assess in
socioeconomic terms. The primary consequence of
saving 50,000 BPD of gasoline is a 0.6% decrease in
the amount of gasoline pumped across the nation. This
does not sound like enough to affect the service
station industry, but might conceivably impact the-
gasoline distribution industry slightly (5-58).

The amount of gasoline pumped nationwide hardly constitutes an adequate
analysis of the socioeconomic impacts of the energy comnservation
alternative. For example, a socioeconomic analysis which is in keeping
with examining the impacts from using lighter weight automobiles might
include projected metal resource requirements, mineral resource
conservation potential, recycling, industry retooling, use of existing
industry labor force, import quotas, balance of payments, and other
factors.

Table 5-13 (5-59), which summarizes.comparative socioeconomic analysis
between the energy alternatives, omits energy conservation. We believe.
that an adequate analysis of socioeconomc impacts for the energy
conservation alternative would include the following factors: water and
sewer services, hospitals, roads, schools, housing, parks, police and
fire protection, and other social services. We anticipate that such an
analysis will show that impacts from energy conservation will be
negative; i.e., these services will not be required in the target areas.

The lack of a comprehensive socio-economlc analysis for the energy
conservation alternative limits the conclusions which can be drawn from
it. The DELS should contain a full-cycle socio—economic and
environmental impact analysis for the energy conservation alternative.
If the constraints on a more comprehensive analysis of energy
conservation are insurmountable, they should be identified as such in
the DEIS. :

Other Comments. Notwithstaﬁding the sketchy analysis of the

conservation option, it seems clear from the information presented in
the DELS that the conservation option has fewer adverse environmental
and socioeconomic impacts than any other alternative, except perhaps for
"no action.'" The "no action" alternative has the disadvantage, of
course, that it would seem to involve less production of liquid fuels.
Should one draw the ‘conclusion, then, that energy conservation is
superior to shale oil production, coal liquefaction, biomass/alcohol,
enhanced oil recovery, offshore oil, and tar sand as a way of reducing

L_the nation's imports of liquid fuels? If not, why not?
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3-3

RESPONSE SET 3

The technologies for each alternative were chosen based upon the
criteria stated on pages 3-1 and 3-2. Indirect liquefaction produces
a sTate of products less comparable to 0il shale than does direct
liquefaction. Biomass alcohol from crop residues is an unproven
téchno]ogy. The use of the Colony project to represent the alterna- .
tive of oil shale development on other lands is a reasonable
representative for examining environmental impacts.

The comparisons between alternatives is ds complete as possible. Each
alternative considered all operations which were conducted within

the boundaries of the project that normally contribute to the production
of the standard product for that alternative. Any differences which
occur are not believed to materially affect the comparisons within
the range of uncertainty for the numbers used.

Added information on endangered/threatened plant and animal species
has been included in this final EIS. - The level of detail provided in
the ecosystem impacts section for NOSR has been increased.

It is believed that a summary of the major ecosystem impacts resulting
from NOSR 1 development represents an appropriate level of detail

for the purpose of this document.

The EIS does address the front-end financing issue in a generic
manner, due to the fact that more detailed and reliable information
is simply not available at this time. Nonetheless, we believe that

.a general statement of the issue-is sufficent to address the point

at the level of a prOgrammatic discussion. Other more detailed
studies are going on at the present time, for example, the efforts
of the Colorado Cumulative Impact Task Force.

If the NOSR Devé1opment alternative is proposed in the future by DOE,
the results of the Cumulative Impact Task Force efforts would be
integral to any development plan which is formulated and would be
reflected in future NEPA documents. Any such plan would also be inte-

~gral to the public regulatory environment which may evolve in the

region as a direct result of the Task Force's work.
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13-4

3-5

3-6

3-7

The comment, with respect to citing data sources and biomass, is correct
and these problems have been corrected in the Final EIS. Other figures
concerning shale and capital costs are correct as printed.

“Meaningful development" is, admittedly, an ambiguous term, but allows
such diverse factors as the economy, international tensions and domestic
0il production to be considered. It is by no means the only, or even
the major factor, affecting the decision on NOSR 1. Refer to responses
2-7 and 2-8. |

Admittedly, the linearity assumption made in the EIS is a simplifying
one; however, it is one for which no real methodological option existed
at the time the study was performed. In order to gather more insight
into the nature of the relationship between increased production and
degree of impact, much more detailed information on each alternative
would be required. Such information was Timited at the time of the
study and is still limited. Detailed site-specific exploration of
each alternative was not within the scope of the programmatic EIS.
Fdrthermore,-in order to investigate a potential non-linear relation-
ship between production and impacts, many additional assumptions
would have to be made about the future impacted environment. Grounds
for making such assumptions are weak and potential study results more
uncertafn. For these reasons the linear assumption was employed in
the study methodology, although the potential non-linearity is
recognized as a Tegitimate concern. In response to this comment the
text has been clarified where appropriate to indicate potential non-
linear synergisms or economies.

The alternatives are compatible. Refer to the response for comment
3-2. Mining and transport of coal were considered for liquefaction,
but the descriptive text did not make that clear. This was remedied.
The shale alternatives do consider upgrading, but.not refining and
transportation of the product.

Shale oil will replace imported crude on a one-for-one basis and will
not involve the expenditure of additional energy for refining and
transportation.
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3-8

3-9

3-10

3-11

Cycle efficiency included all operations that are performed within

the project boundaries plus conversion and thermal losses. A complete
net energy analysis, including secondary indirect energy usage was
performed in February and March, 1981. It is included as Appendix C.
As can be seen, the final figure for the net energy analysis, which
includes indirect energy, is essentially the same as the cycle
efficiency, which considered only primary energy. This Suggests

‘that the "major energy input stages of the process" are the primary

energy'inputs. Net energy analyses are time consuming and expensive,
and for the purposes .of the comparisons performed in this EIS, cycle
efficiency was considered adequate. However, net energy efficiency
for each alternative is now included.

Refer to the response to Comment 2-2.

The differences in emissions between the NOSR reference case and
Colony are due to the differences between the processes being used.
The sources cited are adequate to support the figures listed. OTA
estimates are based upon generalities and engineering assumptions for
the o0il shale industry as a whole. NOSR and Colony estimates are
based upon information supplied by the developers of those specific
processes and are believed to be more accurate. However, since both
sets are estimates, it would be improper to label one "correct" and
the other "“incorrect." Refér to pages 3-1 and 3-2 for selection
criteria. Colony meets these criteria satisfactorily.

Emissions for the Colony project have been revised, based on more
current information. Emissions data from the conditional PSD permit
issued to Colony in July, 1979 have been incorporated in the text
and comparative tables. '

At the time the decision was made to use point specific values,

it was felt this Wou1d not severely prejudice any comparison. In
retrospect, an uncertainty range might have conveyed a more accurate
picture. Nonetheless, by adhering to the selection criteria on

pages 3-1 and 3-2, a workable and satisfactory comparison has been
presented.



3-12

3-13

The capital cost for the Colony plant was calculated from a September
1977 estimate of $1.05 billion using the 1978 inflation rate. Other
estimates, including OTAs, have the benefit of information not
available when this EIS was produced. However, the most recent
capital cost estimates available are incorporated in this final EIS.
Chase Manhattan Bank, at a Navy enefgy,seminar in February 1981,
stated that capital availability will not be a problem for the o0il
shale industry.

Capital costs for the cdmmercia]—sca]e SRC IT plant were taken from
the“?eference cited and are believed to be accurate. Support for this

“conclusion is obtained from the “Final EIS, SRC II Demonstration

Project" January 1981, which states:

"The assessed [tax] value of the demonstration plant is
expected to be about $467 million (assuming a market value
of about $1.4 billion) . . ."

The demonstration plant referred to is the 6,000 ton per day facility
at Morgantown, WVA. A1l capital cost and operating cost figures
will have the dollar year noted in this final EIS.

Capital cost for the biomass plant of $58 million are in 1978 dollars,
as was noted on page B-24. By applying the inflation rate escalation,
one would arrive at the $64 million figure in 1980 dollars. These

two numbers are substantially the same. '

There are no re]iab]e‘or authoritative engineering based estimates

of the manpower requirements associated with the construction and
operation of a 50,000 bpd oil shale facility. "Actual experience"
with the Union and Colony projects does not extend beyond the first
year of project construction and there are no firm estimates or fore-
casts of manpower requirements for these two precedent developments.
The estimates cited in the draft EIS are based on the Environmental
Impact Statement for the Colony 0i1 Shale Project in western Colorado.

- The OTA figures may also underestimate or overestimate the work

force requirements that could ultimately prevail under a NOSR 1
development option. Differences in mining and processing methods,
timing and on-site and off-site logistics, and ancillary facility
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requirements, as well as specific work force requirements for
comnunity development and socioeconomic impact mitigation measures
that may accompany a NOSR development option will all measurably
influence the total employment and population effects.

The "peaking problem" referenced in this comment is one which could

be alleviated by the NOSR project under the proper circumstances.

The sequential peaking of construction workforces employed by "first
generation" projects in the southeastern Piceance Basin would result
in infrastructure capacity designed to accommodate a peak construction
workforce and its accompanying population. Under current projections

~of first generation facilities, the last oil shale project is

scheduled to reach this peak construction level around 1990. Without
an adequate economic base to generate additional employment and

accompanying population. increases, the infrastructure capacity designed

to accommodate a population associated with the departing labor force
would be excessive to serve the needs of the remaining population.
With creative structuring of NOSR development to time construction
activities to peak over an extended period, this phenomenon could

be significantly alleviated or eliminated'

The Colorado Cumulative Impact Task Force is currently in the process.
of analyzing the public infrastructure needs accompanying large-scale
economic growth in the NOSR region. It is expected that one result
of this effort will be the deVe]opment of a computekized cost/revenue
model which could be used to project probable fiscal results of any
of a humber of impact mitigatioh measures, including the development
of a new town or the expansion of existing communities, as well as a
host of other possibilities - e.g., consolidation of school districts,
annexation, changes in tax rates and structures, creation of regional
impact districts, etc.

One significant benefit of the model would be its capability to fore-
cast the effects of specific scenarios of NOSR development, if that
option is selected. For example, if.construction of shale facilities
on NOSR lands were timed to begin at the completion: of other facilities
in the region, it would appear that the detrimental effect of
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outmigration of large numbers of construction workers could be diminished
or at least delayed until the region had had an opportunity to broaden
and diversify its economic base.

On the point of jurisdictional mismatches, it is relevant to this
discussion that the Task Force Work Group 4 has taken the position

that public revenues must be projected for each taxing entity in the
region. This effort would provide the quantitative support for any
decisions made to evaluate mechanisms to mitigate the fiscal imbalances
occuring in areas outside a specific facility's zone of tax exposure.
Again, if the NOSR Development option is chosen, the project would

have the bengfit of the Task Force's comprehensive analysis to guide
NOSR mitigation efforts,

As to the specific point that "the new town for the Colony project is
likely to house only 50% of the workforce for that project," it is
significant to note that Battlement Mesa {Colony's new town) has been
“planned as an open community with a projected build-out capacity ’
designed to provide infrastructure to accommodate dwelling units for
twice the total population directly employed by the Colony project as
well as Colony's induced population. Therefore, if the comment's
assumption is valid that only 50% of Colony's workforce will actually
be housed at Battlement Mesa, the town will be only 25% filled by
Colony-related popu]atibn, with the remaining 75% available to '
accommodate other projects in the region - including NOSR-based -
populations.

3-15 The "“front-end financing problem" is recognized in the text. However,
a detailed quantitative analysis of the type suggested by this
‘comment is pkemature and beyond the scope of this general discussion
of programmatic alternatives.

3-16 This comment does. not consider the differences in processes nor in
the sizes of feedstock and spent shales, It is not valid tb assume
all indirectly fired retorts are identical. The discussion of the
NOSR plant explicitly describes the operation of the two different
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3-31

3-32
3-33

3-34

Because of the complexity inherent in the analysis of an almost limit-
less variety of conservation alternatives, the specific discussion of

the impacts of this alternative action was purposely curtailed in the

EIS.

See response to comment 2-5.
See responses to comments 5-1(G) and 2-5.

Conservation has been represented as having fewer adverse environmental
and socioeconomic consequences, and will have a positive effect on air
quality. Conservation will displace imported 0il, and is an important v
means of reducing imports. However, conservation alone is not expected
to be adequate by itself to meet import reduction goals. This EIS
presents environmental and socioeconomic comparisons as a part of a
larger decision-making process, where programmatic conclusions are
reached based on a larger body of data.
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208 Water Quality MEMORANDUM

4-1

DATE: December 12, 1980

TO: Steve Ellis
Colorado Clearinghouse

FROM:  Philip H. Schmuck ° <
Diveion of Planning ¢

~ SUBJECT: Review of DOE's Draft Programmatic EIS for the Naval 01l

Shale Reserves (NOSR) in Garfield County - #30-106

The Colorado Division of Planning has reviewed the above referenced
Draft Environmental Impact Statement, and is concerned that the findings
of this EIS do not appear to relate to upcoming DOE decisions.

One of the decision$ to be made is whether to promote development of

0il shale on federal land (p.1-1). The comparison of eight liquid fuel
alternatives would supposedly serve as input to this decision. However,
the EIS states on page 1-4 that although “"such comparisons are useful,

they do not lead directly to any conclusions". The EIS goes on to say that
many energy sources may need to be developed concurrently, and therefore
that the eight options evaluated in the EIS are "not true alternatives".

CEQ Regulations for implementing NEPA state in section 1502.1 that

“Agencies shall focus on significant....alternatives and shall reduce....
the accumulation of extraneocus background data". We would suggest that
unless the options of energy conservation, biomass/alcohol, etc., are
treated as alternatives to oil shale development, that they not be discussed
as such in this EIS and that other alternatives be included to satisfy the
requirements of NEPA. (The Division of Planning has already forwarded to
DOE its suggestions for what those "other alternatives" should be. See the
February 1980 letter prepared at the pre-scoping stage.) :

The second decision to be made by DOE (p.1-1) is whether to develop the
35,000 acre NOSR #1 in northwest Colorado. This decision was of particular
interest to the State, and many issues were brought up at the pre-scoping
stage that agencies wanted addressed. The EIS recognized that such concerns
are important; page 1-5 refers to one when it says that an analysis of NOSR
development "should ultimately be considered in a regional energy development
context". "However", the EIS continues, "such an analysis of NOSR 1
development is not included in this EIS and is instead planned for a site
specific EIS". '

: : 4-1 . _

520 Stote Centennial Building, 1313 Sherman Street, Denver, Colorado 80203 (303) 8392351
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Steve Ellis
December 12, 1980
Page Two

Are we to accept that State concerns won't be addressed until a site

specific EIS is prepared? If so, how do we react to the statement made

on page 1-4 that "the decision whether to develop NOSR 1, and by what

means, will be made by the Secretary of Energy based on the findings

of THIS EIS....?" (emphasis added). If this is true, then where does ,
a site specific EIS fit into the federal governments' decision-making process?

In conclusion, the Division of Planning feels that the draft EIS submitted
for our review is inadequate both because it does not appear to meet NEPA
requirements, and because it does not address State concerns. We are
available to clarify any of the above comments upon request.

KO/amn



RESPONSE SET 4

4-1 Refer to the response to comment 2-7.

4-2 Refer to the response to comment 2-6.
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SIATE OF COLORADO

OFFICE OF ENERGY CONSERVATION

Office of the Governor

1525 Sherman Street
Denver, Colorado 80203

Phone (303) 839-2507 N — ¢

Richard D. Lamm,
Governar

foseph H. Zettel
Acting Executive Director

DATE: December 10, 1980

TO: Monte Pascoe, Executive Director
Department of Naldral Resources

FROM: Joe Zette Acfing Executive Director

SUBJECT: Draft Progndmmatic Environmental Impact Statement -
Development Policy Options, Naval 0il Shale Reserves,
Garfield County, Colorado.

The Colorado Office of Energy Conservation is pleased to submit the
following comments to the Department of Natural Resources which is
acting as the lead agency for review of the Naval 0il Shale Reserves
(NOSR) Draft Programmatic Environmental Impact Statement (DPEIS).

As o0il shale resources are developed in Colorado, it is imperative
that the processes used be energy efficient to maximize recovery

and minimize energy usage, the communities developed and resulting
infrastructure be energy conservative, and the public and private
investments made be beneficial to the citizens of the state and the
nation. :

With these considerations in mind, our comments are divided into

those of a general, overall nature and comments of a more specific
nature.

GENERAL COMMENTS

Our general comments focus on three major issue areas: (1) the
conservation alternative analysis, (2) the net energy analysis
methodology, and (3) the secondary impacts of community growth and
development on energy requirements. Each of these three issues are
discussed individually below:

(1) Conservation Alternative Analysis. This office is very
pleased to see the "conservation" option considered as an
alternative to oil shale development. However, a couple of
questions arise relating to the degree of importance attrib-
uted to this option. The analysis used for this option con-
cerns itself oniy with light duty gasoline powered vehicles.
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5-2(G)

5-3(G)

Monte Pascoe
DPEIS, Developmenp Policy Options, NOSR
December 10, 1980

Page 2

(2)

3)

This might be a reasonable assumption if all the oil shale
will be refined into gasoline. This undoubtedly is not the
case. The conservation alternative analysis should be based
on the amount of product which can be saved through conser-
vation programs for fuel types that could be substituted
directly for the 0il shale product. The other major question
is why is the conservation option not clearly the preferred
alternative based upon the analysis in the NOSR DPEIS? Why
does the document not lead to a decision or a preferred
alternative? '

Net Energy Analysis Mathodology. Without being able to ask

the preparers of the DPEIS technical questions relating to
the assumptions used in determining the net energy analysis,
it is difficult to comment in a very meaningful manner on
this topic. It is apparent, however, that the scope and
parameters of the analysis are inadequate and need to be
comprehensive. A net energy analysis must be inclusive of
the energy required from extraction to end use of the shale
oil product at the very minimal. This will drastically reduce
the inflated "process only" figures given in the document.
Reference is made later in our specific comments as to a more
appropriate and accurate source to use when determining
project energy efficiency rates. Also addressed later in

" more detail are questions relating to a demonstration need

for this development and to the end use products of oil shale.

Secondary Impacts ‘of Community Growth and Development on

Energy Requirements. To be comprehensive, a net energy analy-

sis should also include the energy requirements of expanded or
new communities directly attributable to oil shale development.
Although these impacts will probably not be spelled out in
detail until the site-specific EIS, this must be considered
initially. at the programmatic level of decision making. The
U.S. Department of Energy should include conditions for any
0il shale development project which require energy efficient
community design, layout, orientation, and thermal standards
for buildings and the use of renewable resources as much as
economically feasible based on life-cycle costing techniques.

We. would. have appreciated input form the preparers of the document
prior to the submission of these comments. A continuing dialogue
would be immensely helpful in answering these initial questions and
concerns, and future ones as well.

SPECIFIC COMMENTS

Review of the NOSR DPEIS has raised several key issues and concerns
which are addressed more specifically as follows:
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Monte Pascoe

DPEIS, Development Policy Options, NOSR
December 10, 1980 '
Page 3

— A. What are the assumptions and methodologies used in the net
energy analysis of the 0il shale development and the seven
alternatives?

1) Is only the :processing stage of oil shale
produection included? :

2) Why haven't the extraction, crushing, refining,
and the distribution to the end user been
included in the analysis?

It appears that only fuels in and out are compared and indirect
or invested energy is ignored in the analysis of net energy.
The DPEIS should not claim to have any definitive energy
efficiency information as it stands. A comparative assessment
among alternate energy sources should be based upon a true net
energy analysis and not a simplistic input/output model. A

net energy amnalysis should account for the complete direct and
indirect activities which must be utilized to produce energy
from a given resource. The study should include all steps
(exploration, extraction, conversion, transportation to end
users, etc.) in bringing the fuel from reserves in the ground
to the point of end use. Fossil fuels can be directed.through
a number of extraction and processing methods to the end users.
OEC encourages the study of net energy analysis to determine
which of these methods can produce and deliver the energy in the
most efficient manner.

5-1(S)

This office strongly recommends that the preparers of this
document follow the more comprehensive net energy analysis
methodology used in the Colorado Energy Research Institute's
report entitled "Net Energy Analysis: An Energy Balance Study of
Fossil Fuel Resources" (Golden, CO; April, 1976). The process

outlined in Figure 5(D), p.II-11, should serve as the basis for
a more comprehensive analysis. While some of the data in the
CERI report can be revised, the process methodology is the impor-
tant aspect to follow. Updating this study's process and method-
ology has been proposed by the Colorado School of Mines Research
Institute and the NOSR DPEIS preparers should follow through on
this. However, the methodology in the CERI report does not
include any of the secondary energy impacts associated with
community growth and development resulting from the oil shale
project. These should at least be recognized, if not incorpor-
ated into a revised net energy analysis model to make sure that.
all the true energy costs directly associated with resource

- development projects are included.

™ B. The DEIS gives a cycle efficiency of 79% for Tosco II/room-and-

' _ pillar mining process (p:C-7). The data source cited for the
5-2(S) figure is a 1975 University of Oklahoma study: Energy Alternatives-
' A Comparative Analysis. In our analysis of the Oklahoma study
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5-3(S)

5-4(S)

5-5(S)

Monte

Pascoe

DPEIS, Development Policy Options, NOSR
er 10, 1980

Decemb
Page 4

(" »o.

)

We appreciate the opportunity to comment on this document. If you should

we find an efficiency rating for Tosco IIof 66.7%Z (p.2-35). Why
is there a discrepancy?

1)

2)

3)

r‘ C. What is the projected end use of the oil shale from NOSR?

If the end product is gasoline, then why has reduction

in vehicle weight been the only scenario considered in
the conservation alternative? ' A better, more detailed
approach would be to analyze the total potential savings
in transportation from increased mass transit, carpooling,
vanpooling, mpg fleet averages, and other transportation/
energy related policies.. A helpful resource would be
Policy Alternatives to Reduce Transportation Energy
Consumption by the Colorado Energy Research Institute,
Golden, CO., July, 1979.

If the end product is not gasoline, then why is energy
conservation in the transportation sector (specifically
light duty vehicles) considered as an alternative to
developing the oil shale?

I1f the end product is primarily mid-distillates, the
conservation alternative analysis should have addressed
the appropriate conservation measures for this fuel
type's end users.

Energy conservation is described as advantageous in reducing air
pollution. Conservation impacts on.water requirements, land use,
water quality, and socio-economic factors are not analyzed. What
are the constraints on a more comprehensive analysis of the energy
conservation alternative? '

r E. What is the purpose of the NOSR DPEIS?

1) If the purpose of the DPEIS is to determine whether the

government should finance commercial development of oil
shale on federal land (specifically the NOSR), how will
this DPEIS, and the consideration of the alternatives,
aid in decision making? '

2) What action is the DPEIS recommending?

3) Alternatives are .~mpared in th. 2analysis, in the tables

and graphs in section 3, p.3-12 to 3-26; why weren't the
conclusions drawn as to the preferred alternative?

4) Based on the analysis, why isn't the alternative of energy

conservation. the preferred alternative?

have any questions or we can be of further assistance, please do not
‘hesitate to contact me or David L. Ford of my staff.

cc: Colorado Clearinghouse

pl
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RESPONSE SET 5

(G) - General Comment , (S) - Specific Comment

5-1(G) Several transportation fuels may be refined from oil shale, including
gasoline, diesel and jet fuel. The definition of the conservation
alternative employed in the EIS based on reduced automobile weight
and gasoline consumption was chosen to represent conservation options
in the transportation sector. This definition was selected because
it allowed quantitative measures of change (reduced vehicle weight
and fuel consumption) and impact (reduction in air emissions) to be
calculated in a relatively straightforwérd manner; "No assumptions
were made about thanges in human behavior, such as driving less or
switching to mass transit. Although other definitions of the conser-
vation alternative are possible, the results df-the EIS comparative
analysis would not have changed s1gn1f1cant1y The envirgnmental
benefits of the conservation alternative relative to the other techno-
logy alternatives compared in the EIS are obvious. However, the
definition of the conservation alternative and impact analysis were
designed to serve the purpose of the EIS, that is, a relative compari-
son of alternatives, and not as a comprehensive study of energy con-
‘servation in the transportation sector.

Land, water and solid waste benefits of conservation were not calculated.
However, implicit in the discussion in the draft EIS was ‘the fact that
no negative impacts on these areas are expected from the conservation
alternative, Although this does not constitute a quantification of

the environmental benefits of conservation on land, water and solid
waste, it does provide an indication of the relative merits, from an
environmental standpoint, of conservation and other technology
alternatives. This point was made explicit in the final EIS.

The conservation alternative is the "environmentally preferable"
alternative and the final EIS was revised to reflect this. However,
.although it is the environmentally preferable alternative, it is not
DOE's preferred alternative, for the reasons discussed in
the response to comment 2-7. B
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5-2(G) See response to comment 5-1(S).

5-3(G) See response to comment 5-1(S).

5-1(S) The net energy analysis performed in February and March of 1981 and
included as Appendix C contradicts the contention that the parameters
of the‘analysis are inadequate and the figures inflated. The model
used for the cycle efficiency calculation gave essentially the same
results as the net energy analysjs which was more comprehensive than
the methodology used in the cited CERI report. Refer to the response
to comment 3-8 for more discussion.

5-2(S) See response to comment 2-2.

5-3(S) See response to comment 5-1 (G).

5-4(S) See response to comment 245.

5-5(S) Refer to the responses to commenté 2-6 and 2-7.
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COLORADO STATE DEPARTMENT OF HlGHWAYS

November 24, 1980

NUV 2 51980
DIV. OF P ANNING

Mr. Philip H. Schmuck
Director

Colorado Division of Planning
520 State Centennial Bu11d1ng
1313 Sherman Street

Denver, Colorado 80203

Dear Mr. Schmuck:

The Colorado Department of Highways has completed its review of -the
Draft Environmental Impact Statement for the Naval 0il Shale Reserves
and has the following comments.

The document does not address the secondary transportation impacts
caused by population increases as requested in our comments on the
Pre-EIS Scoping material. These impacts need to be evaluated in
the Final EIS, and sufficient mitigation should be provided.

Thank you for the opportunity to review this document. -

Very truly yours,

Harvey R. Atchison

Director
Division of Transportation Planning

e Cf'
By idee. Ao / /
Barbara L.S. Chocol

Manager

Impact Evaluation Branch

REG/rg
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RESPONSE SET 6

Secondary transportation impactstaused by population increases, along
with mitigation measures, were not identified in the Draft Programmatic
EIS because they are primarily site-specific considerations. It was
not possible to address these secondary impacts for each alternative
case and was not appropriate to examine them in detail for NOSR
development at this time. Both primary and secondary transportation
impacts would be addressed in detail in any site- and project-specific
EIS, and specific mitigation measures would be proposed.
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HISTORICAL
SOCIETY

The Colorado Heritage Center 1300 Broadway Denver, Colorado 80203

November 19, 1980

Mr. Stephen 0 Ellis
Principal Planner

A-95 Clearinghouse NUV 2}. ]980
420 State Centennial Building '
1313 Sherman Street DIV, OF PIANNING

Denver,Colorado 80203
Dear Mr. Ellis:

This office has received and ‘reviewed the draft
programmatic environmental impact statement '"Development
Policy Options Naval 0il Shale Reserves, Garfield
County, Colorado",

We anticipate the consideration of cultural resources in
the future site-specific EIS for NOSR 1. It is our

~understanding that a cultural resource survey was

conducted on the Naval 0il Shale Reserve in 1973. This
office would appreciate receiving a copy of the report

L.as it would aid in our review of this proposed project.

If this office can be of further assistance, please contact
the Compliance Division at 839-3392.

Si?;erely,
Arthur C: Townsend o
State Historic Preservation Officer

" ACT/WJiG:ss
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RESPONSE SET 7

A cultural resources inventory of NOSRs 1 and 3 was completed in
1981. The environmental impact on cultural resources is one of the
factors required to be considered in any site-specific EIS.

An inventory was indeed performed in 1973 by A. E. Kane, Department
of Anthropology, University of Colorado, Boulder. DOE has a copy of
that report with photographs, which is available through:

Department of Energy _

Naval Petroleum and 0il Shale Reserves (EP-20)
Forrestal Building, Room 3E094

1000 Independence Avenue SW

Washington, D. C. 20585

Attn: Donald Silawsky
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STATE OF COLORADO
Richard D. Lamm, Governor
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF WILDLIFE |
Jack R. Grleb, Director ) DEC 2" 1980

6060 Broadway
Denver, Colorade 80216 (825-1192) : V. ar P“‘NNHW-

November 28, 1980

TO : Stephen 0. Ellis
Colorado Clearinghouse

FROM: Al Whitaker
Wildlife Progr ecialist

SUBJ:  Naval 0il Shale Reserves - Draft EIS
EIS #80-106

This agency has reviewed the above-referenced EIS. Needless to say any

. development of 0il shale will have an impact on the State's wildlife
resources. Therefore, we would support an alternative other than develop-
ment of the Naval 0il Shale Reserve.

We are particularly concerned that Federal policies and goals may change
with regard to liquid fuels. If the Naval 0il Shale Reserves are developed
along with private tracts, the cumulative impacts could be substantial.

In fact, development of NOSR could be the '"straw that breaks the camel's
back" for the area's wildlife resources. In the final EIS, we would

8-1 - like to see acomparison of the environmental impacts of development of
NOSR along with several levels of private and other public oil shale
development.

/d

cecs E, Olson

8-1

DEPARTMENT OF NATURAL RESOURCES, Monte Pascoe, Executive Director » WILDUFE COMMISSION, Wilbur Redden, Chairman
Donald Fernandez, Vice Chairman ¢ James Smith, Secretary ¢ Jean K. Tool, Member ¢ Vernon C. Williams, Member
Michasl Higbee, Member e Sam Cau: !l Member o Richol_'d Divelbiss. Member
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RESPONSE SET 8

The request to perform cumulative impact analysis for all environmental

~ factors likely to be affected has been made in a number of areas.

Such an analysis, to include wildlife resources, would be presented:
in a site-specific EIS. Also refer to the response to comment 2-8.



COLORADO DE ENT OF HEALTH

Richard D. Lamm. _ 14@;* Frank A. Traylor, M.D.
Governor ' 18176 Executive Director

MEMORANDUM

TO: David W. Kuntz, Assistant Project Director
Energy Policy and Planning
Colorado Dept. of Natural Resources

FROM: Paul Ferraro, Special Assistant for Energy Policy
Health Protection & Environmental Programs
Colorado Department of Health

RE: Conmments on Draft Environmental Impact Statement -
U.S. Department of Energy, Naval Oil Shale Reserves
DEIS #80-106

DATE: December 10, 1980

— em e wm Gm @ e e e e e em e e em em Em ma em e e am e e e en w e wm w e m

We have reviewed the subject draft EIS and have the following
general comments. Due to the type and scope of the document,
the Department of Health is not providing detailed comments

at this time but will do so, if and when a more complete environ-
mental technical analysis including monitoring and modeling is
provided.

General Comments

1. The overall approach developed in this EIS is of interest
and the Department of Energy should be commented for taking
a broader approach for this project. However, we question
that the analysis provides the answers needed to decide
whether or not to develop the Naval Q0il Shale Reserves.
Based on the report, one would conclude that the best
alternative would be conservation versus developing the
Naval Reserve at either the 50,000 or 200,000 barrel per
day levels. We believe that the approach used in this
'DEIS would be of significant value if done at a national
level considering the total energy needs in the future and
considering all sources of energy available. This type
of overall national analysis would provide the basis for
directing Federal research and development funds, granting
of leases, providing impact assistance planning and funding

g

4210 EAST 11TH AVENUE DENVER,COLORADG 80220-PHONE (303) 320-8333



Memorandum - Page 2
December 10, 1980

to minimize environméntal,jsocio—economic and labor impacts.
If such a study is done, the Department of Health would
like to participate in the development stages.

2. Before a decision cdh be reached on whether or not to develop
the Naval 0il Shale Reserves, the EIS should contain a
' section that assesses the status and impacts of the oil
shale activities already underway or planned for in Colo-
rado, Utah and Wyoming. '

3. Finally, we believe that the State of Colorado should have
a significant role in the decision-making process and should
be a member of any work group established to advise DOE
on whether or not to develop this project.

I appreciate the opportunity to participéte with you and other
State agency respresentatives at the November 20, 1980 meeting
with DOE to discuss this project.

o ld [ el e : 3
Paul Ferrard, Special Asst. for Energy Policy
Health Protection & Environmental Programs

PF:ja

cc: Bob Arnott
Rich Halvey
Stephen Ellis
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RESPONSE SET 9

As was noted in Sectfdn 2 of this final EIS, the status and
impacts of other oil:shale projects are not necessarily
directly relevant to the need for development of ‘NOSR 1,
given'ﬁhe reserve's unigue national security status. The

“;tqmq]qtjye?impécts,gngOSR‘; and dther_nearby projects have

been addressed in this document, and will be examined in
greater detail in a site-specific EIS before any decision

- is made to-develop NOSR 1.
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DRAFT

Review of the
Coal Liquefaction Alternative
In the
Draft Programmatic Environmental Impact Statement
Development Policy Options Naval Oil Shale Reserves
Garfield County, Colorado '

DRAFT

Colorado Energy Research Institute

December 2, 1980

Prepared by .
Energy and Resource Consultants, Inc.

Boulder, Colorado
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Abs&act -

The draft programmatic environmental impact statement contains both methodological
and technical flaws. The flaws can be corrected, and doing so would provide a more
accurate and informative assessment of the environmental consequences of developing
the Naval Oil Shale Reserve, coal liquefaction pl.ants or other liqﬁid fuel production

alternatives.
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L Summary

One of the alternatives to developing the Naval Oil Shale Reserve property in Colorado is
to manufacture liquid fuels from coal. This report is a review of the description and a-

nalysis of the coal liquefaction alternative contained in the Draft Programmatic Envi-

ronmental Impact Statement, Development Policy Options, Naval Qil Shale Reserves,

~ Garfield County, Colorado. The draft environmental impact statement (DEIS) was made

1 (

available for review in September, 1980, by the U.S. Department of Energy. This review
is not intended to be a standalone document. It is presumed that the reader is familiar
with the DEIS. '

Several aspects of the DEIS could be changed in order to characterize more accurately
the coal liquefaction alternative to developing the Naval Oil Shale Reserves. This report
describes the methodological, as well as technological, improvements which could be
made in the DEIS. |

In general, the document could be improved in the following ways:

o The DEIS did not compare similar fuels. The DEIS looked at “liquici fuels"
without regard to the substitutability of the products from the different proc-
esses. A more representative comparison of the environmental aspe.cts of the
alternatives would be achieved by examining liquid fuels of comparable qual-
ity. The coal liquefaction analysis was based on a process which produces pri-
marily fuel oil but also naphtha and LPGj the conservation alternative displac-
ed gasoline; and the shale oil alternative only produced crude oil rather than a
refined product. | ‘

o The a.tialysis did not compare all of the operations that are required to. produce.
products of comparable quality, The extraction of feedstock, processing, and
upgrading all need to be included for a valid comparisbn to be made. The shale
oil option included the shale mining, but the coal liquefaction option did not
appear to include the coal mi.ning.. The upgrading did not exist for the shale oil
but did exist to some extent for the coal liquefaction option and definitely ex-
isted for the conservation option which displaced a very high quality product,
gasoline. .

o The concept of characterizing emissions by selecting a "typical process" which

has emissions that are "neither excessively large nor small" does not convey
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enough information to understand properly the potential impacts of the differ-
ent alternatives. Supplying a range of air emissions, water effluents, solid
waste quantities and other impacts, along with one set of impacts which may
be considered typical would convey much more information about the range of
outcomes which could occur for each of the liquid fuel alternatives. -

The technology which was selected to represent coal liquefaction was direct
liquefaction. A different technology, indirect coal liquefaction, should have
been used. The technology selection criteria presented in the DEIS support the
selection of indirect coal liquefactibn. Indirect coal liquefaction technologies
are more likely to be commercially available at the same time that commer-
cialization of the Naval Oil Shale Reserves would be contemplated. The final
products and the markets for the products from the oil shale plant are more
comparable to those from an indirect coal liquefaction plant than to those
from a direct coal liquefaction plant. _

The sizing of the facilities to fifty thousand barrels per day and two hundred
thousand barrels per day did not seem to include the multi-product production
that occurs at synthetic fuels plants, particularly those for coal liquefaction.:
The multiproduct slates, which include substantial quantitites of gases as well
as liquid fuels varying from fuel oil to gasoline, should be considered.

The impacts of coal liquefaction plant elﬁployment appear to be based on an
incorrect estimate of the number of employees. The DEIS estimate appears to
be 10 times too large for the direct liquefaction alternative selected.

The DEIS estimate of solid waste production at the coal liquefaction plant is
inconsistent with the coal feed rate and implies that about one~half of the coal

feed to the plant is either ash or refuse.

Each of these topics will be -de'scribed in more detail in the next section.

The quality of the DEIS would be tremendously improved if more documentation of the
calculations and assumptions that were made in developing the parameters for each of
the liquid fuels alternatives was included in the document. Because a variety of differ-
ent documents were frequently used for each technology it is impossible to determine
precisely the validity of many of the numbers from the information included m the
DEIS. Data from different documents, produced in different years, and based upon dif-
ferent states of knowledge, were all included in‘the coal liquefaction analysis. It is not
clear why some old documents were used instead of more current documents. An expla-
nation of why this was done and back-up calculations would be very beneficial.
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The rest of this report describes in more detail the suggested improvements listed above,
with a focus on the coal liquefaction alternative. The next section discusses the im-
provements which were listed above. The last sectim, Section IIl, contains comments on
individual pages of the DEIS. |
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I Potential Improvements in the Draft Environmental Impact Statement

The coal liquefaction alternative presented in the Draft Environmental Impact Statement
(DEIS) can be more accurately characterized by making several changes in the D_EIS.
Some of the changes are methodological and pertain to the entire DEIS and some of the
changes pertain specifically to the coal liquefaction alternative. This section describes

both types of changes.
1. Compare comparable products.

The DEIS, although it did consider liquid fuels in general, neglected to include the varia-
tions in quality among the different alternatives. The differences are summarized for
some of the alternatives in Table 1. The Naval Oil Shale Reserve process would producé
crude oil needing substantial upgrading at a refinery in order to produce consumable
products. The shale oil crude which would be produced may be of such low quality that

specially designed refineries would need to be used in order to upgrade it.

At the other extreme, the DEIS included the conservation of gasoline as an alternative to
processing the shale oil at the Naval Oil Shale Reserve. This alternative would "produce"”
a very high quality liquid fuel, gasoline. By reducing the amount of gasoline consumed
through conservation measures, substantially more liquid fuel would be conserved by
avoiding energy inputs of the various upgrading processes which crude oil must go
through than was characterized by the DEIS.

A wide variety of products can be produced during coal liquefaction. The different pos-
sible products are listed in Table 2. The coal liquefaction process which was selected in
the DEIS (which is not considered to. be the correct one, as described later) produces pri-
marily fuel oil, a substantial quantity of high quality petrochemical feedstocks, some
naphtha (which can be upgraded to gasoline at modest expense) and significant quantities
of pipeline quality gas which is substitutable for natural gas. These products are all of
higher quality than the crude oil considered for the oil shale options.

'By not comparing equivalent alternatives the conclusions that would be reached using the
draft document could be substantially different than those which would be reached if the
same types of products in the same general amounts were assumed to be produced in
each alternative. The variations in fuel mixes which occur with individual processes

cannot be precisely matched due to the different feedstocks and technological
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Table 1

- Liquid Fuels and Products of Selected Altematives in the DEIS

NOSR

Other Qil Shale
EOR

oCs
Conservation
Alcohol/Biomass

Coal Liquefacation

Premium
Crude Oil Fuel Qil Fégdstock Gasoline
X
X
X
X
X
- X (ethanol)
X X
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© 0 © 0 o o

Table 2 _
Possible Coal Liquefaction Products

Fuel Oil
Naphtha (Premium Gasoline Feedstock)
LPG (Premium Chemical Feedstock) |
Gasoline

Methanol

SNG

But Never a "Syncrude"

10-10



constraints imposed by the processes used with the different alternatives, but more accu-
rate comparisons can be made by selecting the markets and products for which the NOSR
plant would be designed. A more repreéentative comparison of the altermatives can be
made by including upgrading of the lower quality products to the quality required by the
end users. Altermatively, the analysis of the energy conservation option could be im-
proved by asessing the impacts of the mix of measures which would save the fuel slate

produced by oil shale plants rather than focusing only on gasoline.
2. Include all of the Liquid fuel production operations far each of the alternatives.

For most of the alternatives three generali processing steps ‘are needed to make liquid
fuels. These are feedstock extraction, feedstock proéessing, and raw product upgrading
to final products. Table 3 summarizes which process steps were included in the quanti-
tative environmental and sociceconomic analysis of the alternatives. In general, assess-
ments of the liquid fuels oi:tions did not include all the processes which would actually be
required in order to manufacture liquid fuels of comparable quality. Including all of the
necessary processing stéps and their impacts would give a more valid comparison among

the alternatives.

Extraction of shale oil by mining was included for the Naval Oil Shale Reserve option but
coal mining was not included for the coal liquefaction option. Consequently the impacts
on the environment and the sociceconomic impacts due to the larger labor force from the
coal mining opel;ations were omitted. The transportation of the coal from the mining
operation to the plant was also not included. The case could be made that the mine pro-
ducing the coal was already in operation and that the coal liquefaction plant was simply a
new market for the existing coal production. It is not stated that this is the assumption
nor is it stated why the assumption, if it was made, would be valid. The general plan of
increasing coal production in the United States would tend to require that new coal mines
would be opened to supply the incremental demand imposed by a major coal liquefaction
plant. The omission of the impacts due to transporting the coal from the coal mine to
the plant also would eithér need to be included in the final EIS, or else an explanation of
why they do not need to be included in the overall impact of a coal liquefaction plant
should be described in the final EIS. |
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NOSR

: Other Oil Shale

EOR
OoCsS
Alcohol/Biomass

Conservation

Coal Liquefaction

Table 3 A
Process Steps Included for Environmental and Sociceconomic Analysis

Feedstock

-10-12

} Feedétock "Final Produvct Product
Acquisition ‘Procéssﬁ Manufacture Use
X X
X X
/ X
X
X X
X
X X
(Partly)



Processing of the feedstock was included for both the Naval Oil Shale Reserve and the
coal liquefaction options. It was not included f.or-'some of the other options such as outer
continental shelf oil drilling. Agﬁih, t'he“'imj:'oa:ct's from the ﬁroduétioﬁ of the products
that consumers would use rather than the production of raw feedstocks is necessary in
order to give a balanced analysis. Alternatively, the energy conservation option could
include the benefits of the avoided processing steps which would have been required to

transfortn ‘crude oil into finished products. -

The upgrading of the crude shale oil product was not included in the DEIS. The crude
shale oil may either be processed on-site or off-site. The assumption made in the DEIS
apparently was that. it would be processed off-site. This assumption does not remove the
impacts that would occur due to manufacturing finished consumer products at a remote
facility. In some cases these facilities that would upgrade the crude shale oil would be in
the same general vicinity as the shale oil plants. For example, Géry Energy Corpo-
ration's Fruita refinery is being examined as a candidate for expamsion in order to ac-
comodate crude shale oil The analysis is-currently examining the economic feasibility of
processing ten thousand barrels per day of various oil shale feedstocks into both com-
mercial transportation grade fuels and military jet fuels.

The most recent conceptual design1

for the coal liquefaction option selected, SRC-I,
does include the production of finished products for about 85% of the products. Fifty-
four percent of the products are in the form of fuel oil which is probably not acceptable
for diesel fuel or jet turbine fuel but which would be acceptable as a burner fuel in appli-
cations such as boilers. Fifteen percent of the SRC-II product, however, is in the form of
a raw naphtha which is not a suitable motor vehicle fuel. With upgrading the naphtha
makes a very high quality gasoline. By not including the upgrading of the naphtha, a raw -
product with little commercial value except as a burner fuel is being produced contrary
to what a icommercial operation would actually do. The environmental consequences of
the upgrading of the naphtha would be little different than those which occur in petro-
leum refineries and it seems reasonable that petroleum refinery naphtha processing
would be a valid basis for assessing the _enviroﬂmental consequences of upgrading the

naphtha produced from the SRC-II process.

Among the documents describing the SRC-II process and its environmental consequences

and the upgrading steps that would be necessary for producing gasoline from the naphtha

are fhe multi-volume SRC-II Demonstration Project Phase Zero Deliverables. These re-
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ports were presented to the U.S. Department of Energy on July 31, 1979 by the Pittsburg
& Midway Coal Mining Company. The bulk of the information in these documents is pub-
licly available and could be used to improve the quality of the DEIS.

3. Use arange of environmental consequences.

The approach selected for the DEIS was to select a single process (e.g. SRC-II) to repre-
sent a technology (e.g. coal liquefaction). Using single values instead of ranges to repre-
sent the environmental consequences of the technologies considered in the DEIS can be
very misleading. In some cases, such as in the presentation on the health effects of the
different alternatives, ranges of consequences were included in the document but usually
only single values were used. The wide variety of technologies which could be employed
to produce liquid fuels, particularly from coal and oil shale, suggests that the range of
actual impacts can be much wider than those included in the DEIS. Table 4 lists esti-

mated emissions for several pollutants for four coal liquefaction processes.

Table 4 illustrates that no single process can be considered "typical" for all pollutants.
The table also indicates the ranges of emissions which are expected based on the designs.

now hypothesized for various processes.

The DEIS should accurately characterize the impacts that could be expected. A more
accurate characterization in the final EIS would include some processes which would pro-
duce either substantially more or substantially less of certain environmental impacts. By
including the ranges of the impacts from the different liquid fuel alternatives, as well as
typical values, decision makers will have the opportunity to better assess the environ-

mental consequences of promoting the development of the Naval Oil Shale Reserve.
4. Use indirect coalliquefaction as the representative coal liquefaction process.

The DEIS uses the SRC-II process to represent coal liquefacation. Indirect coal lique-
faction should be used instead of SRC-IL
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Table 4
Stack Emission Rates for
' 50,000 BBL/Day Coal Liquefaction Plant

Emissions (All Stacks-G/S)

Process : . Particulates SOz NOx
Mobil-M#* 1.9 16 132

(Coal-Methanol-Gasoline)

Fischer-Tropsch* . 51 103 201
(Coal-Gasoline-Fuel Oil) '

Exxon Donor Solvent#* 4 179 56
(Coal-Fuel 0il)

- SRC-II** . 3.1 35 110
- (Coal-Fuel Oil)

Sources: *Synthetic .Fuels and the Environment: - An Environmental and Regulatory
Analzsis,. U.S. Department of Energy, June 1980, pp. H-4 to H-5.

**Draft Progra.mmatic NOSR EIS, p. C-20, based upon the Draft EIS for the
SRC-1 demonstration project.
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Indirect coal liquefaction is a more répreseritative coal liquefaction process than the
SRC-II process using the selection criteria listed on page 3-1 of the DEIS:
o Feasible commercial pro<_iuction by 1990;
o Available environmental cost and engineering data usable at fifty thousand
BPD production; '
o Process demonstrated on a commercial scale;
o Environmental emissions neither excessively large mor small compared with
other technologies that could represent the alternatives,
As well as a selection criterion not included in the DEIS:
o Market considerations for the oil shale products,
The SRC-II process is one of severﬁl processes which produce liquids usiﬁg "direct lique-~
faction" technology. The major difference between direct liquefaction and indirect liq-

uefacation is that:

o during direct liquefaction coal is mixed with a solvent and directly made into
liquids,
o during indirect liquefaction coal is first gasified, and the gases are then cata-

lytically transformed into liquids.
Table 5 summarizes how well indirect and direct coal liquefaction match the selection
criteria. Feasible commercial production by 1990 for the SRC-II process is uncertain for
both the 50,000 BPD size and the 200,000 BPD size which are used in the DEIS. The
SRC-II process is currently being considered for a demonstration plant at Morgantown,
West Virginia which, when completed, would produce about 15,000 BPD of liquid pro-
ducts. The plant will not be constructed and operating until the mid-1980's. The first
commercial plant will be an extended version of the demonstration plant and is not ex-
pected to begin operation until the very late 1980', at which time it would produce ap-

proximately 84,000 BPD of liquid products.

Large scale manufacture of SRC-II or other direct liquefaction products is not reasonably
expected to reach the scale approaching 200,000 BPD total production until well after
1990 due to the uncertainty surrounding the design'and operation of the equipment in the
plants. There is also a three year lead time on critical procesé equipment which further
extends into the future the time for the large scale producton of direct liquefaction pro-
ducts, Therefore, SRC-II does not seem to meet the first criterion of feasible commer-
cial production by 1990, except for a pioneer commercial plant which would not be truly

typical of the currently conceptualized commerical facilities.
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Table 5

Indirect and Direct Coal Liquefaction Matched Against the
Process Selection Criteria

LT-0T

Criteria

1. Commercial by 1990?

2. A. Environmental
data available?

B. Cost data available?

C. Engineering data
available?

3. Process Demonstrated?

4. Typical Impacts

5. Markets like NOSR?

Indirect Liquefaction

Commercial now in several
variations

A. Yes,but not compiled in
detail in one document. Coal
gasification, methanol,
refinery process data exists
Mobil study has detailed data.
F-T catalyst plant uncertain.

B. Yes, Mobil study is best

C. Yes, Mobil study is best

Yes, large commercial scale

Vary

Yes, products interchangeable

Direct Liquefaction

Pilot scale now
Demo scale, mid to Late 1980's

‘Commercial post 1990

A, Yes, compiled with SRC-TI
phase zero Deliverables. Best
of any processes' data

B. Yes, SRC-II Phase zero best

C. Yes, SRC-II Phase zero best

No, pilot scale only at present

Vary

Not for diesels, jet turbines



Indirect ooal liquefaction is a commercially available technology today and over 100,000
BPD of production sized equipment is currently operating in South Africa. The equip-
ment which is used is commercially feasible and the design information necessary for
commercializ ing indirect coal liquefaction in the United States is available. The produc-
tion of fuel oil, diesel fuel, jet turbine fuel, gasoline and methanol via indirect coal lique-
faction are all commercially (although possibly not economically) possible today in the
United States.

Environmental cost and engineering data suitable far a 50,000 BPD production plant of a
quality suitable for the DEIS analysis do exist for the SRC-II process, but also exist for
indirect lique factation processes. The data used in the DEIS for the SRC-II process are
from several sources. The best data for the SRC-II process are those contained in the
phase zero deliverables that the Pittsburg & Midway Coal Mixﬁng Company prepared
under its cohtract with DOE. These data are probably the best publically available en-

vironmental production, design, and cost data for any coal liquefacti on process.

Indirect coal liquefaction seems to have been precluded from further considerationin the
DEIS because it was felt that environmental cost and engineering data were not available
for the different processs.2 No statement is made as to which specific data were lack-
ing, but because indirect coal liquefaction processes are combinations of well known and
well de fined modules which are commercially available it seems inappropriate to not in-
clude indirect ocoal liquefaction due to lack of data. The first module in an indirect coal
liquefaction plant is the production of coal gas. Many commercially available coal gasi-
fication processes are available with well defined engineering cosfs and environmental
data. Frequently the Luwrgi coal gasification process is preferred for the available in-
direct liquefaction designs. Lurgi coal gasification environmental data, in particular, are
available from the extensive environmental analyses which have been conducted for the

SN G plants which are proposed in various parts of the United States.

'I'he second step in the production of coal liquids using the indirect process is shif ting the
composnl on of the ooal gas to one which is appropriate for making the products desired.
The modification of gas compositions such as would be used in indirect coal lique faction
processes is a very common operation in the manufacture of a variety of industrial chem-
ica.ls as well as in petroleum refining. This step is also required for making SNG from
ooal. The gas composition shifting process is fully enclosed and it is unlikely that it

. would be an emitter of pollutants. The variety of existing industrial pro cesses using this
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step, plus its use in SNG plant designs, suggests that enough data exist to characterize
gas shifting. ‘

The final step in the production of coal liquids using an indirect process is the manu-
facture of the liquids from the gas by catalytically restructuring the molecules in the
gas. This is again an enclosed process and it is unlikely that it would be a source of emis-
sions. Furthermore, the restructuring is an exothermic process so that no energy is con-
sumed in the process, but rather is released. Thus, no additional energy would need to be
‘ supplied from an outside combuster such as a boiler or process heater. The cooling water
- requirements for this type of operation have been well documented .in a variety of

sources.

One example of an integrated process which is almost identical to the indirect lique-
faction process is the commercial production of methanol from natural gas. The only
difference is that the gas for indirect coal liquefaction is manufactured from coal and
the gas for commercial methanol plants is manufactured from natural gas during the first
step of the process. Therefore, combining the data from the first parts of an SNG plant
(to get the gas) with data from the last parts of a methanol plant (to make the gase into

methanol) would characterize an indirect liquefaction plant.

The DEIS excluded a recently developed indirect coal liquefaction process which was de-
veloped by Mobil that produces gasoline from methanol. The reason given for its exclu-
sion was that the environmental impacts for the integrated unit are unkown. This state-
ment is misleadihg considering that the scale-up for the SRC-1II process from the 50 ton
per day SRC pilot plant to a commercial facility is a larger leap than the commer_ciél
production of methanol using existing methanol technology connected to commercial coal
gasification technology with the final step of catalytically restructuring the methanol
into gasoline using the Mobil process. The Mobil methanol to gasoline reactor is a fully
enclosed process. It would be reasonable to expect few air emissions from the process of

converting methanol to gasoline using the Mobil process.

Besides \the availability of information for the individual subprocesses involved in indirect
lique faction, a detailed engineering analysis was conducted for indirect coal liquefaction
processes including that which is used in South Africa as well as the Mobil-M px"ocess and
the manufacture of methanol from coal. This data is publicly available and was develop-

3

ed for DOE by Mobil Research and Development Corporation.” This analysis includes the

10-19



amounts of coal which are required, the production slates which are produced, the emis-
sions from the plant including off-sites such as boilers, as well as the water requirements
for the processes. Detailed flow diagrams and material balances are included in this
document. Cost estimates are produced for each of the indirect liquefaction alternatives
explored. Estimates are made of the number of operations workers which would be em-
ployed at the plant. Furthermore, the estimated number of workers required to con-
struct the facility are also included in the analysis for both a 40 hour work week and for

a 40 hour work week with a 14 hour overtime premium.

One possible weakness of the Mobil analysis of indirect coal liquefaction technologies is
that the particulate emissions from the catalyst plant of the SASOL type technology is
not included. Another DOE document entitled, Synthetic Fuels and the Environment: An
Environmental and Regulatory Impacts Analysis, which was published in June, 1980, has

detailed emissions characteristics for several indirect as well as a direct liquefaction

technologies. Included in the SASOL plant characterization is an estimate of the partic-

ulate emissons from the catalyst plant.

The third process selection criterion stated in the DEIS was that the process should have
been demonstrated at an acceptabie scale. As previously mentioned, the SRC-II process
has been operated at a size which has a éoal feed rate of 50 tons per day. The 50 TPD
plant needs to be scaled up many more times to reach a commercial size than the tech-
nology which is currently operating at a commercial scale which would be used in an
indirect coal liquefaction plant be it SASOL type, methanol type, or Mobil-M gasoline
type. '

The last criterion stated in the DEIS for technology selection was that environmental
emissions be neither excessively large or small compared with other technologies that
could represent a particular alternative. The direct liquefaction plants such as SRC-II.
have very different emissons characteristics than indirect liquefaction plants. If the in-
direct liquefaction plant were to be selected as the prototypicai coal liquefaction pro-
cess, it may be that SRC-II would be excessively large or small. Environmental conse-
quences of indirect liquefaction as opposed to direct liquefaction of coal are quite dif-
ferent. Direct coal liquefaction produces compounds which have very different mol-
ecular structures than the type of hydrocarbons that are produced at indirect liquefaé-
tion plants. In general, the highly aromatic liquids produced by direct liquefaction proc-
esses are more active than the paraffinic liquids produced at SASOL type plants and the
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methanol produced at methanol plants. The aromatic liquids of direct liquefaction plants
also are more carcinogenic than the liquids produced by indirect liquefaction and conse-

quently the health and safety consequences of the two processes could be very different.

The last process selection criterion which is important is the markets which the Naval
Oil Shale Reserve Oil Shale Plant would serve. This criterion was not included in the
DEIS. The markets that the Naval Oil Shale Reserve production facility would most like-
ly serve would be located in the west. The direct liquefaction plants will operate initial-
ly on bituminous coals located in the eastern part of the United States. Indirect lique-
faction plants are most suited for coals of the type located in the western United
States. Therefore, the coal liquefaction process which is most likely to be able to supply
the markets which would need to have liquid fuels from the Naval Oil Shale Reserve are

indirect liquefaction processes.

Ano ther consideration when determining which coal liquefaction process should be used is
the types of fuels produced from oil shale compared to the types of fuels produced from
indirect liquefaction and direct liquefaction of coal. The ability of fuels from the proc-
‘esses to substitute for one another is summarized in Table 6. The general type of prod-
uct produced from oil shale will be a paraffinic slate of fuels. Indirect liquefaction also
produces a paraffinic fuel slate but direct liquefaction produces aromatic fuels. In gen-
eral the aromatic fuels produced from a direct liquefaction process such as SRC-II will
be fuel oil for combusters such as boilers, and high quality gasoline. The fuel oils pro-
duced from the direct quuefactioh processes are generally not suited for either diesel
fuel or jet turbine fuels such as those required for aircraft. The fuel oils produced from
both indirect liquefaction plants as well as oil shale facilities are suited for both diesel
fuel as well as jet turbine fuel. Therefore the types of products produced from indirect
liquefaction are a closer match to the types of products which are produced from .oil

shale when the need for liquid fuels is matched to the fuel characteristics.

Based on the five technology selection criteria described above, the most representative
coal liquefaction technology to be included in the EIS is indirect coal liquefaction rather
than direct coal liquefaction. It is still recommended that a range of emissions or en-
vironmental consequences be used as well as the typical one. The range could be produc-
ed using only indirect liquefaction technologies by selecting appropriate processes within

the indirect liquefaction category which have a variety of environmental consequences.
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Table 6

Indirect and Direct Coal Liquefaction Product-Market Matches

Compared to 0Oil Shale Liquids
Product Indirect Direct
Gasoline As good as oil shale - Prpbé.bly better than oil shale
' Pproduct _
Diesel Fuel | ' As well sﬁited as - Poor compared to oil shale
oil shale '
Jet (turbine) Fuel As well suited as Probably very marginal
' . : oil shale . compared to oil shale
Lt. Fuel Oil _ As good as oil shale - As good as oil shale
3 product ' .
Hvy. Fuel Oil As good as oil shale “As good as oil shale
- product ' ’

_Maiké_t Region Western States . Eastern States



For example, SASOL type indirect liquefaction would have much higher particulate
emissions than methanol production because of the particulates emitted from the

catalyst production plant.

5. Use consistently sized facilities and account for the multi-product slates of
the different processes.

The different technologies considered in the DEIS do not all produce the same products.
Besides the differences in final liquid fuel characteristics there are also substantial
amounts of by-products produced by some of the technolbgies. In particular, both direct
coal liquefaction and indirect coal liquefaction processes produce substantial quantities
of by-products. Typical product yields are given in Table 7. Idirect coal liquefaction
produces typically 50% of its energy products in the form of gases and direct lique faction
would be expected to produce about 30% of its products in the form of gases, including
both synthetic ﬁatural gas and LPG.. Proper comparison of the environmental conse-
quences of the different liquid fuel production options should make equivalent product
slates for all energy forms, not just the liquid fuel forms.

One way in which the équivalent com parisons could be made for the liquid fuel produc-
tion options which do not produce the gaseous fuels and other fuel products would be to
examine the consequences of additional fuel production facilities which would be dedi-
cated to making the fuel forms which are absent from the liquid fuel plants. For “ex-
ample, the oil shale option which would not make as much gaseous fuel as an indirect
liquefaction plant could be combined with a coal gasification plant to make the equiv-
alent amount of gaseous fuel. h this case the comparison would be between an oil shale
facility combined with a gasification plant and the indirect coal liquefaction plant. Even
for the indirect liquefaction plahts, substantially fewer employees are estimated to be
needed than the estimate given in the DEIS. '

6. Reexamine Coal Liquefaction Plant Employment Estimates and the Resulting

Sociceconomic Impatts.

The DEIS estimates that about 10 times more employees would be needed to operate an
SRC-II plant than is given in the detailed estimate of the conceptual commercial SRC-II

25 The plant employment estimates from these

plant design recently prepared for DOE
two sources for an SRC-II plant, and estimates for two types of indirect liquefaction

plants are givenin Table 8. The large differences between the estimates indicates that
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Table 7
Typical Coal Liquefaction Process Plant Design - Yields

Typical Process Yields (% Fuel Energy)

Products Methanol Plant F-T Gasoline Plant** Mobil Gasoline Plant Direct Liquefaction#
Liquids
Gasoline - 2 ' . 25 41 16
Diesel, #2 - _ 5 - }54
Resid. 0il ~ — 1 -
Alcohols _ 48 ‘ ' 3 o — _
Gases
SNG 50 64 54 : 8

LPG - | 2 5 | 23

* Tremendous flexibility of yields is possible. These valves are from detailed analyses performed by others.
**An extreme case, the usual maximum gasoline:Diesel Fuel Ratio is 75:25, not 83:17.

# For an eastern bituminous coal. Western coals give higher gas yields. Does not total to 100% due to rounding.
Note: Methanol, F-T, and Mobil gasoline processes are all indirect coal liquefaction processes.
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Table 8

Plant Employment Estimates for Coal Liquefaction

Source . | Number Plant Employees at 50,000 Bbl/Day Plant
DEIS* 4,000 at SRC-II Plant
 SRC-I Project . 350 at SRC-II Plant (Scaled from 507 at 73,000 Bbl/day)

Phase Zero**

Mobil Report#+* 600 at Mobil-M Plant (Total Fuel Basis)
(Scaled with 1,400 at Mobil-M Plant (Liquid Fuel, Only, Basis)
Phase Zero Factors)

Mobil Report# 870 at F-T Plant (Total Fuel Basis)
(Scaled with 2,600 at F-T Plant (Liquid Fuel, Only, Basis)
Phase Zero Factors)

Notes:
* Draft Programmatic NOSR EIS, p. C-19
** The Pittsburg and Midway Coal Mining Company (P&M), "Conceptual Commercial Plant, Plant Descriptions,"
SRC-II Demonstration Project, Phase Zero, Task Number 3, Deliverable Number 8, Vol. 2 of 5 (July, 1979)
*** M, Schriener, Research Guidance Studies to Assess Gasoline from Coal by Methanol-to-Gasoline and SASOL-
Type Fischer-Tropsch Technologies, (August, 1978), pp. 200-201.
# Schriener, pp. 200-201. -




an error has been made. Since the large socioeconomic impacts of coal liquefaction are
largely driven by the number of plant employees, these estimates need to be reexamined
in the DEIS.

The estimates for total mimber of employees for the two indirect liquefaction plants
listed in Table 8 were based upon the estimated number of plant operators given in refer-
ence 6. Total plant employeers, including permanent maintenance and non-craft (admin-
istrative) employees, were estimated by assuming the same ratio of total employees to
operators for the indirect liquefac'ation plant as for the direct liquefaction plant. Even
for the indirect liquefaction plants, substantially fewer employeées are estimated to be

needed than the estimate given in the DEIS.
7. Reexamine the Estimated Amount of Solid Waste Generated by Coal Liquefaction.

The DEIS estimates of solid waste ~re not consistent with the‘ process description as will
now be described. The coal feed rate given is 24,300 TPD, the solid waste production
estimate for gasifier slag is 2,860 TPD and the estimate for tramp iron and other coal
refuse is given as 8,484 TPD.” The estimate of the total waste produced is 11,344 TPD.
This figure implies that 46% of the coal entering the plant is ash or refuse. This esti-
mate is obviously in error. This estimate may be so high becanse mine waste may be
included in it, although the process description given in the DEIS does not include mining
operations. The gasifier slag stream estimate is reasonable and implies a coal ash con~

tent of about 10 to 12 percent, which is a typical value for the coals examined for the

SRC-II process.

As previously suggested, coal mining should be included in the environmental impacats of
coal liquefaction. If the solid waste estimates in the EIS do include mining operations it
should be stated. It is also recommended that the different solid waste estimates due to

using western coal instead of eastern coal be included in the final EIS.

8. General Comments

The assessment of the coal liquefaction alternative to the development of the Naval Oil
Shale Reserve can be improved in other ways. One of the ways in which it could be im-
proved would be to use consistent data sources. For example, the direct coal liquefac-

tion option presented relied upon data sources produced between 1975 and 1980 without
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describing why one data source was selected instead of another. This approach seems to
be particularly inadequate considering that the phase zero deliverables on the SRC-II
process, which became publicly available in July, 1979, include detailed discussion of the
SRC-II process design, emissions,and socioeconomi_c impacts. Another problem associat-
ed with the SRC-II discussion in the DEIS is that the differences between the demonstra-
tion plant, the first commercial plant, and the conceptual commercial plant were not
taken into account in the analysis. For example, the yields presented for the SRC-II
pioce'ss are for the demonstrated and not for the conceptual commercial plant which

would be the more appropriate indicator of the product slate for the process.

The mixing of the different references and failure to supply any backup calculations or

written documentation makes it difficult to calibrate the accuracy of the analysis.
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HOL Specific Comments on Individual Pages of the Draft Programmatic EIS

This section contains specific comments addressing particuiar statements made in the

draft programmatic EIS. The comments are sequentially arranged by page number.

B Page 1-6. The water requirements for a 50,000 BPD liquid fuel facility are stated to be
very small for coal liquefaction with the implication that they are less than the 4,600-
17,500 acre feet per year for the Naval Oil Shale Facility. This statement is inaccurate
based upon the phase zero conceptual commercial plant descriptions for the SRC-II pro-
cess which were delivered to DOE on July 31, 1979. Based upon Volume 2 of Task #3, the
estimated water consumption of the conceptual commercial SRC-II plant is 28.19 gallons
per million Btus of fuel products. The conceptual commerciél plant design is based upon
a plant producing the equivalent of 100,000 BPD of fuel products with about 69% of the
fuel products being fuel oil and naphtha. Therefore, the range of water consumption for
a 50,000 BPD liquid fuel facility would be approximately 12,000 acre feet per year and
the water consumption for a 50,000 BPD total fuel equivalent facility would be about
8,800 acre feet per year. Both of these figures are substantially larger than those im-.
plied on page 1-6 of the DEIS. The water use estimates on page 5-33 (11,200 AF/yr) of

\_ the DEIS are correct.

For indirect coal liquefaction a reasonable estimate of the water consumption for a plant
which has not been thoroughly optimized for reduced water use is about 35 gallons per
million Btus of fuel products produced. For a plant which produces 50,000 BPD of gaso-
line the annual water consumption would be approximately 22,000 acre feet per year
based on the gasoline production and about 11,000 acre feet per year based upon the total
fuels production including the synthetic natural gas and LPG. These numbers are probab-
ly somewhat higher than what would occur at a plant which had been optimized for
energy use and minimum water consumption but are not so high as to not indicate that
the statement on page 1-6 of the DEIS is probably incorrect about the implied amount of

water which would be used at a coal liquefaction plant.

Page 1-7. The solid waste production for coal liquefaction is stated to be 4.5 million tons
per year. This number does not correspond with the information supplied in Appendix C
page 20. It is substantially less than the information in the Appendix. It also is not clear
how this much solid waste is generated. According to the phase zero documentation for

the Conceptual commercial SRC-II plant, which is approximai:ely the size of a 100,000
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BPD production facility, only 1.3 million tons of ash would be produced per year. The
size of the plant that is used on page 1-7 is not stated, but in either case the amount of

waste is significantly greater than the coal ash production.

An indirect liquefaction plant which was set up to produce 50,000 BPD of liquid fuels and
approximately 100,000 BPD of total energy operating on subbituminous coal would pro-
duce about 1.3 million tons per year of coal ash. This figure is also much smaller than

the solid waste estimate on page 1-7 of the DEIS.

’ r Page 1-7. Coal liquefaction is stated to have the greatest health and safety hazard po-

tential. This statement should be reevaluated if indirect coal liquefaction is used as the
standard coal liquefaction technology. The aromatic nature of direct coal liquefaction
products give this process its high health and safety hazard. Indirect coal liquefaction
products are not aromatic in nature and consequently would have a much lower health

and safety hazard potential.

Page 3-9. A statement is made that Morgantown, West Virginia is representative of the
areas in which the first liquefaction plants will be built. This statement is correct for
direct liquefaction plants but is probably incorrect for all coal liquefaction plants. The
- indirect liquefaction processes will probably be located in the west. Coal gasification is
the first step in indirect coal liquefaction and consequently plants employing indirect
liquefaction would be sited near coal feedstocks which are most suitable for gasifica-
tion. The most suitable coal gasification feedstocks are in the western regions of the
country, in particular those regions that have subbituminous and lignite coals, not the

bituminous coals such -as in the Morgantown region.

Page 3-2. The effi.ciency for coal liquefaction processes is.given as 71%.  Seventy-one
percent would be typical for direct liquefaction processes but is too high for indirect
liquification processes. It is not clear what information is given when the efficiencies of
‘ individiual processes are compared. Process efficiency is an important criteripn in some
regards for the economics of a process. It is unclear what the importance of an efficien-
cy comparison is when comparing,‘ alternative liquid fuel production schemes, particularly

when different product slates and large volumes of by-products are manufactured.

Page 3-20. The potenial health and safety hazards of coal liquefaction are rated between

major and moderate in Figure 3-6. This analysis is based upon the SRC-II process. As
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10-7
(cont.)

previously stated, indirect liquefaction plants including both Fischer-Tropsch synthesis
facilities, methanol facilities and the Mobil M-Gasoline process would produce much
smaller quanities of carcinogenic compounds than the highly aromatic structures pro-

duced during direct liquefaction.

The products produced by the SRC-II process are mostly end products and Aﬂ of the prod-
ucts produced during indirect liquefaction are final products, whereas those produced
from the typical oil shale plant included in the DEIS are only crude oil products which
need substantial further upgrading. Therefore, the impacts associated with the upgrading
should also be considered in any health studies for oil shale but would not need to be in-
cluded additionally for the indirect liquefaction process and only very moderately for the
direct liquefaction process.

Page 3-24. The labor force estimate for peak construction appears to be reasonable for

both indirect coal liquefaction as well as direct coal liquefaction.

Page 4-9. A description is given of the environment affected by an SRC-1I plant locate&
near Morgantown, West Virginia. The environment of Morgantown, West Virginia is quite
different than that for a typical indirect liquefaction plant located in the west. It would
be appropriate to expand this section to include the western state areas which would be

typical sites for indirect coal liquefaction plants.

(— Page 5-32. The discussion on direct liquefaction emissions mentions that methane might
be released during coal mining operations and that this would contribute to hydrocarben
concentrations. This statement is somewhat erroneous because methane is a nonreactive

L hydrocarbon and thus is neither reguiated nor contributes to air quality deterioration.

r Page 5-34. The discussion on solid waste impacts from direct coal liquefaction appears
to be incorrect. Using information in the conceptual commercial plant description of the
phase zero deliverables, a 50,042 BPD liquid fuels plant using the SRC?]I process and con-
sidering only the fuel oil and naphtha production would use approximately 23,000 tons of
coal per day. Assuming that the coal has 12% ash, approximately 2,700 tons per day of
coal ash would be produced which confirms the estimate in the DEIS for the gasiﬁer slag
stream which is where most of the coal ash would end up. However the DEIS also has

- approximately 8,500 tons per day of tramp iron and coal refuse being produced as well as
the gasifier slag. Combining the figure for the gasifier slag of 2,860 tons per day and the
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figure for the other solid waste streams of 8,484 tons per day and .-assum’ing that these
nonreactive solids all came from the coal, approximately 11,000 tons per day of nonre-
active material come from the coal. With a coal feed rate of 22,000 tons per day these
figures suggest that between 30 and 50% of the coal received at the plant is waste. The
30% figure is arrived at by assuming that there will be 11,000 tons per day of waste and
that 22,000 tons per day are needed and the 50% figure is arrived at by assuming that the
22,000 tons of coal which are received at the SRC-II plant in the commercial design is
constant with the 11,000 tons per daj of the draft being an accurate estimate of the
waste. In either case, the total quantity of waste from the process seéms to be much

larger than that which would actually occur.

One source of this discrepancy might be that the waste material from the coal mining
operations are being included with the coal refuse estimate. If this assumption is being

made it should be clearly stated. If it is not being made; some additional documentation

\_ supporting the estimate in the DEIS should be supplied other than referencing a report.

Page 5-35. The statement is made that because coal liquefaction processes use more
severe operating conditions that larger quantities of polycyclic organic molecules would
be produced. This statement is based upon poor logic. The production of the polycyclic
compounds in direct liquefaction processes depends upon the precursor molecules in the
feedstocks and the process type, not the severity of the operation. An excellent coun
terexample to this logic of severe operating conditions producing polycyclic compounds i
that coal gasification (which uses much more severe operating conditions than direc
liquefaction) produces very few polycyclic compounds, particuléu-ly in the slagging, en

trained flow processes.

Even though the logic is incorrect, the conclusion that for direct liquefaction more poly
cyclic organic molecules will be produced is correct. For indirect liquefaction it is no
correct to assume that more polycyclic organic molecules would be produced than th

: producf"ion of liquids from:shale oil, petroleum or biomass/alcohol.

[ Pages 5-59 and C-19. The capital cost for the direct coal liquefaction pla.nt-is. given 3

2.4 billion dollars for a 50,000 ton per day SRC-II plant. This figure is much higheri tha
those which were given in the July, 1979 conceptual commercial plant descriptions unde
the phase zero deliverables for the SRC-II demonstration project. ~This document gave

capital cost of 1.7 billion dollars, including a 20% contingency. The 1.7 billion dollar cox
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C

is based upon November, 1978%. It is not known which year dollars have been used in the
DEIS. This discrepancy in capltal cost is approxlmately 35% and would need to be based
upon different pla.nt des1gn assumptlons. Because the product slates used on page C-19
are based on the draft Environmental Impact Statement for the SRC-II demonstration
project at Morgantown, it would seem appropnate to base the capltal cost of the SRC-II
commercial plants on the documents that are being developed by Gulf Oil for a commer-
cial plant based upon the same design data rather than on a different source of informa-

tion.

The peak construction employment for direct coal liquefaction listed on page 5-59 in
general are supported by the estimates glven in the phase zero dellverables for the SRC~’
II project.

a8 Page 5-65. An irreversible and irretrievable congmitment of resources is stated to be

coal {which could otherwise be used to produce metallurgical coke) used for liquid fuels
feedstocks. This statement is not necessarily correct because direct liquefaction proc-
esses do not need high quality coals such as those used for producing metallurgical coke.
Indirect liquefaction processes work best with subbituminous and lignite coals which are

not now suitable coking coals.

Pages C-18 and C-19. The process description for SRC-II is accurate. As previously dis-

L.

cussed, indirect coal liquefaction should also be described.

_.Eges C-19 and C-20. As previously discussed, the coal feedstock quantities and the

solid waste production quantities do not seem to correspond. This may be due to the
mixing of different references with different assumptions underlying the amount of coal
and solid waste production. This information should be made consistent or else documen-
tation should be included describing the inconsistency. Based upon the solid waste num-

bers presented on page C-20 almost as much solid waste is produced as coal is fed into

the plant.
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 RESPONSE SET 10

10-1 The referenced NOSR plant would produce an upgraded shale oil that
would be a low sulfur, premium feedstock directly usable in a
refinefy. To our knowledge, no one in the petroleum, refining or
shale industries subscribes to the idea that "specially designed
refineries would need to be used in order to upgrade it [shale oil]."
The upgrading processes used at the plant site are those that have

~ been industry standards for many years. Shale o0il has been success-
-fully refined in two large-scale experiments in 1975 and 1978 for the
Navy. In each case, an existing, commercial refinéry was used.

The coal liquefaction option selected (SRC II) is considered far

preferable to the indirect liquefaction processes for .the purposes of
this EIS. The "fuel oil" produced by SRC II is a wide boiling range

Tiquid (350°-900°F), comparable to a shale syncrude, less the naphtha
fraction. Table 1 in comment set 10 masks this feature, as does
Table 2. '

Each direct liquefaction option does have a syncrude mode. (See,

for example, the H-Coal Syncrude Production Mode, described in the

DOE Fossil Energy Program summary document, among numerous references.)
The processing steps involved in the direct liquefaction process

do have a step analogous to upgrading of shale 0il. We believe the

selection of SRC II is entirely reasonable and proper. Comparisons,
as they stand in the EIS, are considered valid and would not be
materially affected by precisely matching fuel product slates.

10-2 The analysis in comment set 10 apparently was compromised by what DOE
believes to be errors in Table 3 in that set. For example, feedstock

acquisition and processing are required for every option except conservation.

Upgrading of shale oil on site was included. Refer to the response
to comment 2-10 for a discussion of shale oil refining location. The
product called "fuel 0il1" in the SRC II design contains both the jet
| fuel (300-5500F) and diesel fuel (350-650°F) fractions. The environ-
.mental consequences of upgrading naphtha from SRC II are out of scope
for this EIS. |
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The final EIS for the SRC II Demonstration Program is mbre recent and-
is considered. preferable to the Phase Zero document. Its data were
incorporated in the final NOSR programmatic EIS.

10-3 Refer to the response to comment 3-11. The EIS is believed to be a
reasonable characterization of impacts.

10-4 DOE does not believe that the information in comment set 10 substantiates
the contention that indirect liquefaction is a better choice than
direct liquefaction. A discussion of some of the reasons for choosing
SRC II is on page 3-7 of the EIS. SRC II satisfies the criteria.

It was not considered possible (nor absolutely necessary) to include
a requirement for interchangeable products in the selection criteria.
Shale o0il, using a likely refining methodology suggested by Chevron in
their shale o0il refining study, would produce 17% gasoline, 20% jet
fuel, 54% diesel fuel and 9% residuum. According to another Chevron
study, SRC II would produce 22% LPG, 14.5% naphtha, which could be

- used as reformer feed for gasoline, and 63.4% "fuel 0i1." This fuel
0il contains most of'the jet fraction, all of the diesel.fraction and
some residuum. The rema1n1ng port1on of the Jet fraction falls in
the naphtha cut. Indirect liquefaction, such as Fischer-Tropsch,
according to the Mobil study c1ted, yields 6.3% LPG, 10.2% mixed
alcohols, 68.6% gasoline, 11.7% "diesel fuel", which is really a
naphtha-based jet fuel such as jet B or JP-4, and 3.1% "heavy fuel
oi],“ which is really a diesel fuel. These data would appear to
refute the statements made under criterion 5 in Table 5 of this
comment set, as do the data in Table 7. Therefore, the basis for sub-
sequent assumptions concerning direct versus indirect liquefaction is
unsupported in this area. Refer to the response to comment 2-10
for a discussion of markets for shale oil. The discussion of the
‘characteristics on page 10-17 and Tab]é 6 or comment set 10 is not
supported by the state of knowledge of fuels chemistry nor any exper1-
ments to date, to the best of our knowledge.
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10-5 The criteria for selection of 1iquid fuels options (page 3-1) is for

“50,000 bpd. . . of liquid fuels." Product yields in Table 7
of comment set 10 appear to be incorrect. (See response to 10-4.)

Comparisons of the environmental consequences of the different liquid

fuel options are considered valid for the purposes of this programmatic
EIS as they stand.

10-6 The contention that the EIS overstates the SRC II employment by a
factor of 10 is not consistent with data in the SRC II Final EIS.
The figure cited on page C-19 in the draft EIS was believed accurate when
it was taken from the cited reference. Subsequent recalculations by SRC II

have cut that figure in half. The new figure supplied by the SRC II
Final EIS is now used.

10-7 The January 1981 Final EIS for SRC II lists solid wastes as approxi-
mately 41%. Given the range of uncertainty surrounding commercial
designs for SRC II, this figure is reasonably consistent with the
previous one in the EIS. However, the latest data are now used.

10-8 Those sources considered most reliable were selected to support the
EIS analysis. In a few cases, updated sources available since the
draft EIS was prepared have been used in the final EIS. Every effort
has been made to describe the methodology used in sufficient
detail.

10-9 See response to comments 10-2 and 10-8. No reliable sources were
omitted, but in areas of uncertainty, such as for plant 0utput,'thOSe
sources which had corroboration or support, or which were drawn from
actual experience were preferred.

10-10 The statement referring to a "very small" water usage for coal lique-
faction has been replaced with the actual usage number,
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10-11

10-12

10-13

10-14

10-15

10-16

As has been stated before (responses 10-1 and 10-4), direct
Tiquefaction was the process chosen for the stated reasons. Energy
efficiencies were presented to illustrate how much energy each
technology must withdraw from the nation's economy to operate
compared with how much usable energy each technology returns to

the economy. It a valid and very valuable aid in comparative
analyses. There is insufficient information available to support
the contention that there are more carcinogens in direct liquefaction
end products than there are in end products of indirect liquefaction.

The discussion of methane reTease-has_been revised.

The statements made in the EIS are amply supported in petrochemical
literature. The "precursor molecules" exist in coal and the threshold
temperatures for PNA formation are in the range of 750° to 900° F,
lower than conditions for liquefaction.

Refer to the response to comment 3-12.

This section has been revised.

Refer to the response to comment 10-7.
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11-2
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Ms. Ruth Clusen 0f75770~
-Assistant Secretary for Environment ’

U.S. Department of Energy - 40°°1J&“27

Washington, D.C. 20585

"Dear Ms. Clusen:

The Region VIII Office of the Environmental Protection Agency has
reviewed the draft programmatic environmental impact statement regarding
Development Policy Options Naval 0il Shale Reserves, Garfield County,
Colorado and has the following suggestions for your consideration. This
environmental impact statement, to help in making policy decisions, should
include an explicit discussion of various reasons why the Naval 0il1 Shale
Reserve might be developed. The EIS should analyze the criteria for
deciding whether or not the Naval 0i1 Shale Reserve {NOSR) shall be
developed. Such criteria should include the yearly level of private
industry shale oil production that would be considered acceptable before a
decision to develop NOSR lands would be initiated. The specific objectives
for reducing social and environmental impacts that the government would like
to achieve during this process should be enumerated. For instance, DOE
should consider developing NOSR lands primarily for the purpose of promoting
technology which has the least damage to the environment. EPA concurs with
DOE's recommendation that upon a decision by Congress to develop the Naval
0i1 Shale Reserve lands a site specific environmental impact statement would
be necessary to analyze the detailed impacts in that regard.

, Of primary concern to EPA regarding the development of the oil shale
industry is the characterization of pollutants and the demonstration of
appropriate control technology in order to ensure a clean industry. Of
special importance is the identification and eventual control of materials
that can cause cancer and lung disease. Possible hazards include potential

. cancer causing compounds in the shale retort residual streams and toxic

substances in the products and by-products. .Of utmost interest to EPA is
the potential impact to the community at large due to the release of
polycyclic organic materials (POM). A recent report by the GAO suggests
that exposure to POM's in the oil shale industry may act synergistically
with ultra-violet radiation exposure on the Colorado plateau to increase the
risk of skin cancer. Such potential health hazards serve to reiterate EPA's
request that the Department of Energy withhold the development of the naval
0i1 shale reserve pending the outcome of industry initiatives in the oil
shale industry. Through those initial industry initiatives answers can be
obtained to some of the current unknowns with respect to the protection of
public health for those involved in the production of oil shale.

The financial results presented on pages 3-31 to 3-34 indicate an
optimistic financial picture for o0il shale development. Figure 3-11 shows
that the highest selling price required by the leasing case (highest

industry risk) is $26 per barrel in order to return 15% to industry on their
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11-3

11-4

11-5

-2-

investment. This price is well below the current markét. Thus it appears
that the free market system may be sufficient to initiate an oil shale
_ industry.

(— The Final EIS should display, through a comparative analysis, the
projected total costs per barrel associated with all of the alternatives
considered, not just for oil shale. This cost range would be an important
way to present the capital resource tradeoffs involved among the
alternatives. .

~ The draft programmatic impact statement indicates that DOE has
initiated actions to pursue federal reserve water rights. The alternatives
and specific actions taken in regard to this action should be included in
the final impact statement. EPA suggests that DOE may wish to coordinate
with the Water and Power Resources Service to see if water may be available
in conjunction with efforts to reduce Colorado River Salinity. WPRS is
currently conducting studies to determine whether or not saline groundwater
within the Colorado River system might be utilized in the oil shale industry
. as a mechanism for both reducing salinity and enhancing energy recovery.

8 EPA concludes that provided DOE selects the "no action" alternative and
delays the deve]opﬁEﬁf‘ﬁf‘ﬁavaT”bil shale reserves, this action should be
rated in the category LO-1. This means EPA has no objections and requires
no additional information, if the Department of Energy proposes to delay the
development of naval oil shale reserves until the outcome of private
industry initiatives are determined. Please contact Weston Wilson of my
L.staff at FTS 327-4831 if we can be of further assistance in this matter.
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11-1

11-2

RESPONSE SET 11
Refer to the response to comment 2-7.

The financial picture projected for o0il shale development was based
upon the cost figures made public in 1979 and thus cannot be compared
directly to current market prices in 1981 because of the high rates

of inflation experienced in the last few years. The financial picture
projected today would suggest prices in the range of 20% to 30% higher
than those contained in the report. |

Analyses which project future costs and prices for synthetic fuels
and other commodities are inherently inexact because 6f the magnitude
of the uncertainties present in estimating the future. The costs
projected here are well within the range of other publicly available
estimates by responsible analysts and are considered adequate for the
purposes of the EIS.

The observation that the relationship between the projected cost/price
levels for shale oil fuel products and current market prices may be
sufficient for free market initiation of an oil shale industry is

- not uncommon. It is a conclusion that can be readily drawn upon a

cursory examination of the risks facihg the potential project developer
as he views an uncertain future of 20 to 30 years. However, price

risk is but one of a series of risks that require assessment prior

to a decision to commit the large amounts of capital necessary for

the implementation of a large scale synthetic fuels project. Few
project developers appear to have sufficient confidence in the future
and in oil shale technology to initiate development. A continuing
perception of price parity in the future market place for shale oil
products may not be a sufficient condition to promdte_broad scale

0il shale development.
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11-3

11-4

A comparative analysis of the projected total costs per barrel
associated with all the EIS alternatives is not considered to be
useful in the context of this EIS for NOSR 1.

The results of private sector consideration of alternatives would
become evident in the responses the Government'would receive to an
invitation by the Government to the private sector to participate in
the development of the property under specified terms and conditions.

Following the resolution of threshold jurisdictional questions (see
United States v. District Court in and for Water Division No. 5,

401 U.S. 527 (1971)), the United States submitted its claims regarding
water rights for a NOSR development project in Water Division 5.

At the time the Department of Justice filed its water claim on behalf
of various Federal agencies with operations in Water Division No. 5,
it was envisioned that production from NOSR 1 might go as high as

one miilion barrels of shalte 0i1 a day, with a water requirement

of 200,000 acre feet per year. A priority date of 1916, the year
NOSR 1 was withdrawn by the President, was claimed based on the
Federal Reserved Water Rights doctrine. Because the water claimed
for the NOSRs could not be quantified specifically at that time,

as. were the other Federal claims, the NOSRs claims were held in
abeyance and were not heard on their merits by the appointed Master
Referee. Substantial quantifications of water requirements have

been made since the claims were first filed, and the overall

" production estimates from NOSR 1-have been reduced.

In its preparation of development options and the Draft Programmatic
Environmental Impact Statement, the Department of Energy has considered
the quantity of water which would be necessary to proceed with oil

shale production of NOSRs 1.and 3. To date, amended or renewed
applications for water have not been filed in Water Division No. 5.

In studying alternative sources, the Department is also considering

the possibility of purchasing water from the Ruedi Reservoir by
negotiating with the Water and Power Resources Service. Another
alternative is to acquire the water through condemnation. No firm
commitments or decisions have been made.
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11-5 No response is required for this comment. This is precisely the
course of action DOE now proposes regarding NOSR 1 development.
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12-1

2-2

2-3

ER-

(

)

United States Department of the Interior

OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

80/1368

w6 1981

Mr. Donald Silawsky

Environmental Project Manager
Naval Petroleum and 0il

Shale Reserves
Department of Energy
Washington, D.C. 20461

Dear Mr. Silawsky:

We have reviewed the draft environmental statement for Development
Policy Options, Naval 0il Shale Reserves (NOSR-1), Garfield County,
Colorado. The scope of the statement is confusing, but basically
appears to include whether to develop the 35,000-acre NOSR-1l and,
if so, under what institutional and financial mechanisms. . It is
indicated that a site-specific environmental statement is being
prepared for the leasing and development of appropriate NOSR-1
lands and is to be released shortly. In view of our extensive
responsibilities in this area and the serious concerns we have
regarding adequacy of the document we have reviewed, we request
that this Department be a cooperator in preparation of both the
final statement for Development Policy Options and site-specific
tract development.

It is not clear how this proposal would relate to possible leasing
options now under review by this Department. The statement
correctly notes Interior's recent decision to continue the oil
shale prototype program by offering up to four more tracts to
encourage multi-mineral development and different processing tech-
nologies. At the same time, a permanent oil shale leasing program
is to be developed with lease sales possible in Utah before 1987.
Along with this, the 15-year moratorium on Federal tar sands-
leasing has been lifted, and we will evaluate possible leasing of
tracts in Utah.

Some basic program concepts need to be clarified. It is stated
that development would help attain the President's goal of
400,000 barrels per day of o0il shale production by 1990. Yet,
review of the development schedule indicates that no production
would be achieved prior to 1990. The full design capacity of
50,000 bbl/d would probably not be attained until 1991 or 1992.
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12-4

",

The statement that policy developed from this document will be
implemented if there is no meaningful development of privately
owned oil shale in the next 18 months needs to be clarified. The
term "meaningful development" has not been defined. There is no
analysis of current or proposed private oil shale developments
and the likelihood that desired production targets could be

L_achievedr This is a major failure of the document.

In the discussion of Alternative Liquid Fuel Sources, it is not
clear how these would substitute for development of NOSR-1 unless
DOE is considering possible incentives to encourage their develop-
ment beyond the level which is already underway or planned.
Conservation is already national policy; what specific and presently
unused measures are proposed? Private industry is already active
in oil shale development on leased and private lands; could the
development proposed for NOSR-1 be carried out on one of these
industry-operated tracts? Enhanced 0il Recovery will be used

where technologically and economically feasible, perhaps DOE could
either develop new technology or provide economic incentives. A
program of OCS development in the Gulf of Mexico is already being
conducted by Interior; it is not clear how it could be expanded
beyond its technological or economic limits. Tar Sands was dis-
carded as an alternative, yet this Department is considering
possible leases in Utah. Liquifaction and Biomass/Alcohol are
being actively pursued by private industry. Onshore oil and gas
development was omitted; was this deliberate or an over51ght° In
any event, unless exp101tatlon of these is to be augmented in some
manner beyond the otherwise normal levels of development, it is not
clear how they can be identified and evaluated as alternatives.

L_These are presently being developed.

Any development of NOSR-1, or other private or leased oil shale
lands in the Rocky Mountain area will undoubtedly require rights-
of way or other land use approvals by this Department. Therefore,
we are concerned that NEPA documents address our needs to the
extent possible. Besides the questions we have raised regarding
scope and alternatives, we have identified the following problems
in regard to specific resource treatment.

The document is 31lent, or extremely sketchy at best, in regard to

several items of major concern in evaluating possible impacts that =

may accrue to public lands and resources if development were to
occur. Specific consideration of the following is mandated by
Executive Orders and/or CEQ regulations:

Flood plains or flood hazards

Threatened or endangered plant or animal species
Cultural resources

Prime or unique farmlands

Visual resources

Socio-economic considerations

Wilderness review

0O 0 00 0 O0 O
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12-5

12-6

12-7(A)

12-7(8(_

12-7(C)

-3~

Treatment of wildlife resources is inadequate, both in evaluation
of the impacts from development of NOSR-1l and in discussion of
other alternatives. Analyses as to impacts on this resource are
insufficient to provide any rational basis of comparison between
alternatives. The information available in this statement neither
precludes nor lends preference to development of NOSR-1. We have
‘serious concerns regarding possible serious wildlife 1mpacts from
0oil shale development and believe this should be reflected in any
environmental review of such projects. This is a new technology
and. the effects on wildlife and the environment that support it are
not known. Much research and development remains to be done for
both pilot and commercial o0il shale operations. We recommend that
development of NOSR-1 be handled under stringent environmental
stipulations which mandate that the full environmental consequences
of development be monitored for identification and possible
mitigation.

The draft misstates the situation regarding loss of public revenue
if the government were to own all or part of the development
project (page 3-25). The severance tax and mineral lease royalty
refunds to the State would also be affected by government ownership.
These receipts are the primary funding of State programs, to assist
communities affected by energy development, and their loss deserves
more dlscu351on. :

The property tax is the most lmportant source of revenue for dealing

- with impacts and its loss would require a sizable program of special
Federal assistance. Payment in Lieu of Taxes (PILT) cannot be con-
sidered even partial compensation for such a loss. Any PILT that
Garfield County already receives would be unaffected by future
development of Federal lands, as payments are based on "entitlement"
acres. It is not clear that the NOSR-1 is entitlement land as
specified by Public Law 94-56S5.

The need for a net energy analysis of the proposal and alternatives

was recognized but was not presented. Other impacts identified

received only cursory treatment. The conservation alternative was
r'llmlted to only motor fuels used in automobiles. Certainly, other
conservation measures would "produce" liquid fuel by reduced con-
symption. Public transit, alternative fuels for electric power
~generation (coal, refuse, or wood waste) or additional hydroelectric
power production were not addressed. Similarly, the use of nuclear
fuel to "produce" liquid fuel by conservation was not addressed. It
- is obvious that the range of alternatives is artificially narrow.

_ [ In terms of impact analysis, development of the NOSR-1 could involve
12-7(D)

technology other than room and pillar. The variety of in situ
processes should be analyzed. In other words, NOSR~1l development

involves more than Federal financial participation.
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12-8

12-9

1 (

The comparison of air pollution emissions and water requirements
between the NOSR-1 and the Colony 0il Shale Project, which is used
as a technology alternative, appears critically flawed. The air
pollution emissions for the NOSR-1 development are represented as
ranging from one-half to one-fifth of the emissions from the

Colony Development (pages 3-13, 3-14, 5-3, and 5-15). This compari-

- son may be biased by the inclusion of shale o0il upgrading facilities

for the Colony operation and no upgrading facilities for the NOSR-~1

- development. We recommend that the emissions for Colony be based

on data provided in the Prevention of Significant Deterioration
(PSD) permit and not on data provided in the Colony environmental
statement. Water requirements for the NOSR-1l are represented as
one-half the water requirements for the Colony development (pages
3-17, 5-4, and 5-15). The rationale for this is not clear.

Comparisons should be made of resource recovery between the
different technology alternatives. The comparison of any liquid-
fuel development options should consider the ultimate recovery
efficiency of the in-place resource in addition to technologies
that may be more environmentally favorable.

We appreciate the opportunity to review and comment on this document
Our staff is available to assist as appropriate in the areas where
we have expressed concern. In addition, we would like to meet with
your staff as soon as possible to discuss the scope and. content of
the site-specific environmental statement for development of NOSR-1.
This should ensure effective coordination between our two depart-
ments at an earlier stage of this project phase. Please contact
Tom Loomis, Office of Environmental Project Review (343-8661) to
arrange a mutually agreeable meeting time and place.

ol

Rathlesberger

Sincerely

mes H.

Speoial Aasistant te
i 'SECRETARY
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12-10

12-11

12-12

12-13

12-14

SPECIFIC COMMENTS

™ Page 1-5 states that Appendix E contains a list of issues raised
at the February 5th and 7th scoping meetings. There is no such list.

Page 1-7, "High land use for biomass/alcohol is due to the large
number of individual plants." The subject matter of the paragraph
in which this sentence appears may lead some readers to believe that
the "plants" mentioned are the kinds that grow and contain chloro-
phyll. This is not true; the "plants" are industrial.

Page 3-13. The vertical scale of each graph should be in units of
1,000 tons per year.

Page 3-16. There is no description in the environmental statement
of the "most water-intensive process" being considered for the
NOSR-1.

Page 3-17. There has been no indication in the statement narrative
that other technologies are being considered for development of the
NOSR-1.

Page 3-17. The single asterisk footnote discusses enhanced oil
recovery (EOR), yet is placed in the OCS column.

Page 3-17. The land use requirements legend defines areas for
facilities and solid waste disposal, yet only solid waste disposal
acreages are indicated for the "NOSR" and "Other 0il Shale" columns.

Page 3-18. The "Availability of Water for 0il Shale and Coal
Gasification" reference should include author (Colorado Department
of Natural Resources) and date (October 1979).

Page 4-1. Grand Valley Colorado, is located southwest of NOSR-1.
It may be noted that the community of Grand Valley has recently
L changed its name to Parachute.

(~ Page u4-U4, paragraph 2. The discussion on vegetation needs to
discuss rare plant species listed or being considered for Federal
_ listing found on Naval 0il Shale Reserve.

r~Page 4-7. The statement that "there are no faults in the basin"
ig incorrect. There are several persistent northwest-trending
. en echelon fault systems in the Piceance Basin.

r Page 5-5, paragraph 3. Discussion about processing water needs to
include possible impacts of fluoride and boron. These chemicals
were left out or only mentioned briefly. They should be discussed
_ in detail.

EjPage 5-6. Discussion left out fluoride, a most important leachate.
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12-15

12-16

12-17

12-18

12-19

12-20

12-21

12-22

12-23

12-24

Page 5-7, paragraph 2. Discussion on land use being effected did
not discuss wildlife habitat being lost in utility corridors.

f-Page 5-7. "The hazards generally associated with coal mining....
are less likely to occur in o0il shale mining..." We could agree

with this statement if it pertained to roof falls, would question
it if it pertained to dust, and we disagree with its application

L_to methane generation, fire or explosions.

F'Page 5-7. Land use impacts should also include powefline corridors
and site access routes (Parachute Creek or Cow Creek). These are
. discussed for Colony operations (pages 5-17 and 5-19).

[ Page 5-8, Ecosystem. Did not discuss raptor habitat. The Coloradc
River cutthroat, a state endangered species and under review for
Federal 1listing, was not mentioned. The entire discussion of the

L environmental ecosystem is extremely brief and needs more developme

Page 5-15. Table 5-5 only presents one production level, although
the narrative indicates that two production levels are presented.

Page 5-16, paragraph 4. Parachute Creek contains Colorado River
cutthroat trout which is a state listed endangered species.

 Page 5-18, Ecosystem Impacts. The dicussioh on plant species needs
to be amended as follows: Two species Phacelia submutic, scorpion
weed and Festuca dasyclada, sedge fescue are being reviewed for
Federal 1listing and do occur in the region. The state listed speci
Aquilequa barnabyi, Uinta Basin hookless cactus, may also occur in
the Naval 011 Shale Reserve. Also, in case of an upset condition,
you would possibly damage air and water by pollution. This would

L.effect the wildlife. In the discussion, it says there will be no -
effect.

)

Page 5-19, paragraph 1. Discussion on construction and effects on
fish populations in Parachute Creek due to siltation states that
this effect would be temporary. This is incorrect since aquatic
fish food organisms will continue to be constantly effected by
siltation. If this impact continues down drainage to the Colorado

k__River','it may effect endangered fish species in the river.

[ Page 5-24. Line 16 does not include the "BPD" production level.

Page 5-27. Table 5-7 footnote should be "90 peréent of the HC
. values."

[ Page 5-29. Discussion on Ecosystem Impact. There is no real way
to make adequate comparisons with other energy options. This
discussion is without data for comparison with the Naval 0il Shale
Reserve option.
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L_Page 5-35, Ecosystem Impacts. See statement for page 5-29.

12-25

12-26

12-27

12-28

12-29

o

12-30 [:

F'Page 5-37. There is confusion whether the biomass reference case

consists of 15 plants or 14 plants.

Page 5-38. 1In the narrative and in Table 5-10 there is confusion
regardlng 15 or 14 biomass plants.

( Page 5-41, Ecosystem Impacts. There is no foundation given for
the speculatlon that corn will degrade the air more than other

. crops. This subject needs to be expanded.

Page 5-47. Wildlife management and recreational use are not
discussed for any option for the social economic scenarios.

Page A-1. Green River Formation oil shale is of Tertiary age and
not Devonian or Mississippian.

r.Page A-2, paragraph 2. Did not discuss status of rare plant species

occurring on the tract. The discussion of endangered wildlife
species is misleading. The species identified are either transients
to the area or are only possible residents of the region. Golden
eagles occur in the area. They are provided protection by the Bald
and Golden Eagle Act, yet no discussion of possible detrimental
impacts of development of the Naval 0il Shale Reserve is presented.

Page B-6. It is indicated that the NOSR-1 technology and design

includes an upgrading plant, but this is not stated in the narrative
on pages 5-2, 5-3, C-1l, and C-2.

12-7



RESPONSE SET 12
12-1 Refer to the responses to comments 2-6 and 2-7.

12-2 DOI and DOE agreed to an informal cooperative arrangement in preparing
this final EIS whereby DOI reviewed the final document prior to
publication and recommended revisions, which were made by DQE.

Any future NEPA compliance work for NOSR 1 will be coordinated with
DOI. |

12-3 See the response to comment 3-5.

12-4 The question regarding alternative 1iquid fuel sources being valid
alternatives raises a significant issue if viewed at the national
level. The document itself mentions this issue in Section 2.

When viewed in the context of a NOSR o1l shale programmatic EIS,
which is required to be basically an environmental document, the
comparison of alternative 1iquid'fuels in terms of their environmenta]l
impacts seems both logical and appropriate. ‘

12-5 As indicated on p. 4-13, the discussion of NOSR 1 flora and fauna was
of necessity-genera1ized in the EIS since site-specific studies were
to be performed later and reported in a site-specific NEPA document.
Site-specific data on flora and fauna have been obtained since the
draft was written and have been included in the final document.

This expansion will mean that the description of existing wildlife
and wildlife impacts is more détai]ed for the NOSR case than for
other alternatives. This is considered appropriate since (1) NOSR
development is the primary actidn being considered by the EIS, (2)
Tess-than-general descriptions of the sites affected by the reference
case alternatives would cease to be kepresentative of the locations
which those alternatives may affect, and'(3)-deta11ed'EISs are
available for many of the alternatives other than NOSR 1 development.
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12-6 No revenue to local government is currently derived from the NOSR
tract. Under current Federal Law, all moneys accruing to the United
States from lands within the Naval Petroleum Reserves are deposited
in the Treasury as "miscellaneous receipts."

It is true that the Naval Petroleum Reserves, including NOSR, are not
part of the entitlement lands from which Colorado counties receive
payments on bub]ic lands under Public Law 94-565, payment in lieu of
taxes (PILT), the Mineral Lands Leasing Act, the Taylor Grazing Act,
the Federal Power Act, and from the United States Forest Service.

Currently, Garfield County receives the maximum PILT payment allowed
by a formula based on population and acres of entitlement land in

the county. Total revenue in 1980 to the county for entitlement lands
was $550,000. $22,800 was for payment in lieu of taxés; the balance
was derived primarily from revenue from mineral leasing and grazing
permits.

Revenues to local government units which may become available in the"
future with development of the NOSR tract will depend on the develop-
ment policy selected (e.g., leasing, etc.), if any development option
is, in fact, selected, and the terms and conditions incorporated in ,
the implementation of the selected development policy.

12-7A  Refer to response 3-8.

12-7B  Impacts were identified and analyzed in a way which could be applied .
consistently for all alternatives to provide a common basis for
decision making. The level of analysis presented is. thought to be
adequate for fhe programmatic decisions to be made. Several specific
analyses have been expanded and/or revised in response to other comments.
Detailed impact analyses of NOSR development wi]] be performed prior
to initiation of development when site- and projéct-specific infor-
mation is available. ' '
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12-7C

12-7D

12-8

12-9

12-10

12-11

The alternatives used were selected because they all produced (or
conserved) liquid fuel directly. In our opinion, the conservation
alternative selected was a reasonable representative of Tiquid fuel
conservation concepts in terms of environmental impacts, although
there are no off-setting impacts that would be present in, say, mass
transit. Substitution, such as the use of nuclear fuel, hydroelectric
power, and the like, instead of a 1iquid fuel, as suggested in the
comment, would expand the document to include all possible energy
sources, substitutions, and conservations.- Even if such an analysis
were practical, DOE believes that it would obscure the intent

of the document.

Qur analysis of 0il shale mining methods on NOSR 1 has indicated

that room-and-pillar underground mining is by far the most suitable
for that part of the Piceance Basin. In situ processes were analyzed
and were found to be less desirable for the NOSR resource.

“The data from the Colony PSD permit were used in the final EIS.

Data for water requirements are accurate for the processes used for
NOSR and Colony. The differences in the types of processes used for
each case account for the differing water requirements.

Ultimate recovery of in-place resource is not an accurate measure

of efficiency. The recovery of an in-place resource varies with
economics and technology development, It is a constantly changing
parameter and does not lend itself to decision-making in a time frame
such as that considered by this EIS. '

Editorial changes have been made in the sections indicated in the
comment . | ’

See response to comment 12-5.
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12-12

12-13

12-14

12-15

12-16

12-17

This comment correctly notes that the draft EIS statement

that "there are no faults in the basin" is incorrect.

The Piceance Basin, the structural basin which contains oil shale
deposits in several locations, does have a prominent'system of faults
that crosses the basin about 20 miles northwest of the NOSR 1 property.
Regularity of structure contours within the Reserve suggest that
large faults are probably not present in the NOSR. One small fault
is located on the NOSR in an extreme northwest area of the Reserve.
This fault is 1500 feet long on aerial photos and is not considered

a hazard to development, but may provide a channel for the flow of
water into underground shale mining operations in the vicinity of

the property. No large faults are found on the NOSR. There are no
restrictions anticipated on mine locations due to faults in the area.

The potential hazards of a process water spill were addressed in
general terms. Discussion of specific pollutants such as fluorides
or boron is more appropriate to a site-specific EIS. '

The soluble fluoride compounds in any leachate of spent sha1e are
intended to be included in the group referred to as "dissolved solids."
Discussion of any of the fluorides or the group as a whole is more
appropriate to a site-specific EIS.

The ecological impacts section and land use section

were revised to include a brief discussion of corridor impacts.
Specific habitats to be affected by corridors cannot be addressed in
this document since the location of corridors is unknown.

The statement on page 5-7 of the draft EIS is supported by a large
volume of literature on the subject. A good reference is‘the paper
"0i1 Shale Mining - Plans and Practices" by Robért B. Crookston and
David A. Weiss. |

The discussion of land use impacts has been modified to address

this comment, i.e., land use impacts of utility corridors,
access corridors and pipeline corridors have been mentioned.
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12-18 The discussion of eco]bgy has been expanded and addresses the raptor
habitat and Colorado River Cutthroat.

12-19 Table 5-5 has been modified to include the 200,000 bpd production
level.

12-20 Revisions to thisqsectioh address these iSsues.

S 12-21 It is not clear whether the comment in-inditating the presence of
the scorpion weed and the sedge fescue on the Colony property or in
the generalized region. Since the discussion of endangered plant
species refers to the Colony property on]y; it will continue

to rely upon information specific to the Parachute Valley. However,
the discussion of vegetation on the NOSR 1 property was revised

to include recent onsite survey results. Among other things,}the
Festuca dasyclada and the Aquilegia bérnebyi were observed on the
NOSR 1 property.

12-22  This sentence was modified for greater clarity. It is not evident
that the effects on siltation will be pefmanent since natural stream
action is capable of removing excess silt over time and because the
stream is periodically stocked. Obviously an extreme increase in
siltation above normal rates could have a devastating effect on
aquatic species. However, proper controls should be capable of
preventing inordinate sedimentation rates. |

12-23  Editorial changes have been made.

12-24  The information presehfed in this section is intended to describe
the most significant potential ecosystem impacts associated with
0CS 0il1 drilling in the Gulf of Mexico. The lack of easily comparable
data vis-a-vis NOSR 1 is primarily the result of major differences in
the types of ecosystems which are addressed in the two cases (terrestrial
and marine). It is believed that the major issues were adequately
addressed in the 0CS discussion. See also response to 12-5.
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12-25

12-26

12-27

12-28

12-29

12-30

The text has been modified to clarify the situation.

The discussion does not assume that the corn degrades air quality more
than the cultivation of other crops. However, since the production of
ethano] by the methods described would require corn cultivation, the
associated air quality impacts (particulates, etc.) must be included
as an impact of this alternative. As discussed in the "Major
Uncertainties" section, corn used for ethanol may in fact come from
land which already produces corn (or other crops). The fugitive
emissions from this land would not represent increases in air quality
degradation over current levels. Nevertheless they do represent
emissions which are associated with the biomass alternative.

Outdoor recreation resources in the NOSR 1 study area (Rio Blanco,
Mesa, and Garfield County), particularly the White River National
Forest, could be adversely impacted by heavily intensified use on the
part of new in-migrant work force populations. National forest
personnel in Rifle in western Garfield County have publicly expreSsed
their concern that forest and wilderness Tands in proximity to NOSR 1
are already subject to overuse as a result of new population growth in
the Rocky Mountain Regions.

Text has been amended.

Revisions to the description of the affected environment (Chapter 4,
Section 4.1) respond to this comment.

The discussion of the NOSR reference case plant has been amended to
more clearly describe the upgrading process.
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COMMENT SET 13

The Department of the Interior has requested that Comment letter 13
not be included in the final EIS. A1l comments in this set were
reviewed by DOI's Washington staff, and included in Comment set 12

as appropriate.
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RESPONSE SET 14

Comment set 14 was an informally transmitted set of grammatical
and editorial suggestions which have been incorporated in the
final EIS.
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Mr. C.M. Wong

U.S. Department of Energy
Federal Building, Room 3344
12th & Pennsylvania Avenue, N.W.
Washington, D.C. 20461

Dear Mr. Wong:

Thank you for the opportunity to review and comment on the draft Environmental
Impact Statement (EIS) DOE/EIS-0068, Programmatic Development Policy Options,
Naval 0il Shale Reserves, Garfield County, Colorado.

Your draft has been reviewed with specific consideration for the areas of
responsibility assigned to the Department of Housing and Urban Development (HUD).
The review considered the proposal's compatibility with local and regional
comprehensive planning and impacts on urbanized areas.

r.Our review found that the socioeconomic imﬁacts on the local community of Rifle,
Colorado were not adequately addressed. Enclosed are the agreed to stipulations
made by Mobil 0il Corporation, in regard to the energy impacted community of
Gillette, Wyoming. These stipulations should also alert you to areas of impact
which need more discussion in your EIS. It is suggested that the Mobil stipula-
tions be considered by all energy companies.

If you have any questions regarding these comments, please contact Mr. Carroll F.
Goodwin, Area Environmental Clearance Officer, at FTS 327-3102 in Denver.

Sincerely,

Raymo;h D. McKinney :;

Director
Program Planning and Evaluation

Enclosure
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SEPTEMBER 19, 1980

T0:  ALL INTERESTED PARTIES: |
THE DRAFT ENVIRONMENTAL IMPACT STATEMENT (EIS) ON THE PROPOSED
ROJO CABALLOS MINING AND RECLAMATION PLAN IS ENCLOSED FOR YOUR REVIEW
AND COMMENT.
REGION V OF THE OFFICE OF SURFACE MINING (OSM), AS THE LEAD FEDERAL
'AGENCY, AND THE U.S. GEOLOGICAL SURVEY (USGS) PREPARED THIS DOCUMENT.
THE ASSISTANT SECRETARY OF THE INTERIOR FOR ENERGY AND MINERALS WILL USE
* THIS DOCUMENT AND OTHER INFORMATION TO MAKE A DECISION ON MOBIL OIL CORPORATION'S
APPLICATION TO MINE COAL ON FEDERAL LAND IN GILLETTE, WYOMING. THE DEPARTMENT
IS REQUIRED TO MAKE A DECISION ON A COMPLETE MINE PLAN APPLICATION BASED ON
A WRITTEN FINDING THAT THE COMPANY HAS COMPLIED WITH SECTION 510 OF THE
SURFACE MINING CONTROL AND RECLAMATION ACT OF 1977 (P.L. 95-87).
THE ALTERNATIVE ACTIONS THAT HAVE BEEN EVALUATED IN THIS EIS ARE:
APPROVAL OF THE MINING AND RECLAMATION PLAN WITH STIPULATIONS REQUIRED
BY STATE AND FEDERAL LAW AND A STIPULATION TO MITIGATE SOCIO-ECONOMIC
IMPACTS
APPROVAL OF THE MINING AND RECLAMATION PLAN WITH STIPULATIONS REQUIRED
BY STATE AND FEDERAL LAW
DISAPPROVAL OF THE MINING AND RECLAMATION PLAN
DEFER ACTION
NO ACTION
THE EIS IDENTIFIES THE DEPARTMENT'S CURRENT PREFERRED ALTERNATIVE AS
APPROVAL OF THE MINING AND RECLAMATION PLAN WITH THE STIPULATION REQUIRED
* BY STATE AND FEDERAL LAW AND A STIPULATION TO MITIGATE SOCIO-ECONOMIC IMPACTS.
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PAGE 2
OSM IS LOOKING FORWARD TO RECEIVING SUBSTANTIVE PUBLIC COMMENT ON THE
ANALYSIS OF ALL ALTERNATIVES. OSM REGION V'S FINAL RECOMMENDATION TO THE
ASSISTANT SECRETARY OF THE INTERIOR FOR ENERGY AND MINERALS WILL BE BASED
ON THE PUBLIC COMMENTS RECEIVED ON THIS DRAFT EIS AND ANY NEW INFORMATION
ON THE PROPOSED MINE AND/OR MINE SITE. THE FINAL RECOMMENDATION AND ANY
MODIFICATIONS TO THE DRAFT EIS WILL BE INCLUDED IN THE FINAL EIS.

THE DRAFT EIS (ONE VOLUME) IS AVAILABLE FOR REVIEW AT THE CAMPBELL
COUNTY COURTHOUSE, THE CAMPBELL COUNTY RECREATION CENTER, GILLETTE, WYOMING,
AND AT THE STATE OF WYOMING, DEPARTMENT OF ENVIRONMENTAL QUALITY (DEQ),
401 WEST 19TH STREET, CHEYENNE, WYOMING. PUBLIC COMMENTS MUST BE RECEIVED
BY NOVEMBER 19, 1980. THE DRAFT TECHNICAL AND ENVIRONMENTAL ANALYSIS HAS
NOT BEEN DISTRIBUTED WITH THIS EIS. ANYONE MAY REQUEST THIS TECHNICAL
DOCUMENT FROM OSM AT THE REGION V OFFICE.

A PUBLIC HEARING ON THE EIS WILL BE HELD AT THE CAMPBELL COUNTY
RECREATION CENTER, ROOM C, IN GILLETTE, WYOMING, ON NOVEMBER 5, 1980. THE
HEARING WILL BE CONDUCTED IN TWO SESSIONS: 1:00-4:00 P.M.; 7:00-9:00 P.M.
ANYONE INTERESTED IS INVITED TO ATTEND AND GIVE HIS/HER COMMENTS ON THE
ELS.

PUBLIC COMMENTS AND ANY QUESTIONS SHOULD BE ADDRESSED TO:

ROBERT SCHUENEMAN

OFFICE OF SURFACE MINING RECLAMATION AND ENFORCEMENT

BROOKS TOWERS

1020 15TH STREET

DENVER, COLORADO 80202 <=742£i;~é§7

v»*EZkALD A. CRANE
REGIONAL DIRECTOR
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Reclamation

Mobil's reclamation plan provides for reestablishment of a vegetative system
comparable in cover and density to that now existing on the permit area. The
applicant proposes to return the land to a postmining use of livestock grazing and
wildlife, which is reflected in the seed mixtures and plant materials. Six of the
sediment ponds would remain on the site following mining to provide for stock and
wildlife uses. These land uses conform with the historical and premining land use.

Bulldozer-mounted rippers or agricultural tillage equipment would prepare
the surface of the regraded overburden for topsoiling. Topsoil would be replaced in
lifts of approximately | foot thick until sufficient thickness (table A-3) has been
obtained to allow the vegetative growth necessary for the postmining land use.
Between 2 and 5 feet of topsoil material, including at least 6 inches of A-horizon
soil on top, would be distributed over the reclaimed areas. Proper combinations of
soil amendments would be used to develop optimum plant growth under prevailing
conditions at the time of reclamation. The final topography (fig. 1V-1) would be
similar to present topography.

The applicant has selected two permanent seed mixes: rangeland revegeta-
tion mixture, deep soil mix, for reclaimed areas with 3 to 5 feet of topsoil; and
rangeland revegetation mixture, medium soil mix, for reclaimed areas with 2 to 3
feet of topsoil (table A-4). Additional seed mixtures are proposed for temporarily
revegetated backfill and for stabilization. In addition to seeding, shrub transplants
or hand-planted tublings would be made in three mixtures: shrubland revegetation
mixture, sagebrush; shrubland revegetation mixture, mesic; and shrubland reveg- .
etation mixture, mesic conditional (table A-4). Big sagebrush and silver sagebrush
would be transplanted at rates of 1,160 plants per acre and 40 plants per acre,
respectively. The remaining shrub species would be segregated by species in
patches and in densities comparable to the current average density of all shrub
species, i.e., 1,200 plants per acre. Forty plains cottonwood trees would be planted
with a tree spade around the two large permanent ponds on the western half of the
site. A preparatory crop (wintergraze) would be used on temporarily revegetated
overburden areas (25 pounds of pure live seed per acre) and would be used in
conjunction with additional perennial species for all overburden and topsoil
stockpile stabilization areas.

Mobil states that seeding would follow topsoil placement as close as possible
(maximum 45 days) within the constraints of seasonal variation in accessibility and
soil moisture conditions. Seeding would be done during the first normal period of
favorable planting conditions (March through May or September through early
December). All seeding would be accomplished by broadcast or drill seeding.
Determination of the seeding method for a specific area during a specific planting
season would be made on a case-by-case basis and after consultation with the
appropriate regulatory authorities.

Mobil would assess the need for fertilization through a soil-testing program
prior to revegetation activities.

All reseeded areas (topsoiled or revegetated overburden) would be mulched
with cellulose wood fiber unless it can be demonstrated that equal or better
revegetation and sediment control can be obtained without mulching. Areas of less
than 8H:1V slope would be mulched at a rate of 1,500 pounds per acre; areas
greater than 8H:1V slope would be mulched at a rate of 2,000 pounds per acre.
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Table A-3.--Topsoil replacement depths, Rojo Caballos mine

(Note: Ranges in depths will be used to provide a transition
between replacement zones and undisturbed areas)

Topsoil depth
Postmining plant community (feet)

Rangeland revegetation mixture:

Deep soil. ' 3-5

Medium soil 2-3
Shrubland revegetation mixture:

Sagebrush 2-5

Mesic ' : 2-5

Mesic conditional : 2-5
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Table A-4.--Revegetation mixtures, Rojo Caballos mine

[Note: The shrubland revegetation mixtures would be superimposed on
the rangeland revegetation mixtures]

Seeding rate Planting rate Seeding rate Planting rate
) Species (pounds of pure (plants Species (pounds of pure (plants
Sclentific name Common name live seed per acre) per acre) Scientific name Common _name live seed per acre) per acre)
Rangeland revegetation mixture, deep soil Rangeland revegetation mixture, medium soil ]
Grasses: .
Agropyron dasystachyum Thickspike wheatgrass 4.0 nal Grasses:
Agropyron riparium Streamback wheatgrass 3.0 NA Oryzopsis hymenoides Indian ricegrass 1.0 NA
Agropyron smithii Western wheatgrass 4.0 NA Sporobolus airoides Alkali sacaton 1.0 NA
Agropyron trichophorum Pubescent wheatgrass 2.0 NA Sporobolus cryptandrus Sand dropseed 0.5 NA
Bouteloua curtipendula Side-oats grama 0.5 NA
Bromus inermis Smooth brome 3.0 NA Forbs (legumes):
Calamovilfa longifolia Prairie sandreed 1.5 NA Astragalus cicer Cicer milkvetch 0.5 NA
Elymus cinereus Basin wildrye 1.0 NA Onobrychis viciaefolia Sainfoin 3.0 NA
Koelerla cristata Prairie junegrass 1.5 NA .
Oryzopsis hymenoides Indian ricegrass 2.0 NA Shrubs:
Poa compressa Canada bluegrass 1.0 NA Atriples canescens Fourwing saltbush 2.0 NA
Poa pratensis Kentucky bluegrass 1.0 NA
Sporobelus airoides Alkali sacaton 1.0 NA Shrubland revegetation mixture, sagebrush
. Stipa viridula Green needlegrass 3.0 NA '
[3;] Shrubs:
é’ Forbs (legumes): Artemesia tridentata Big sagebrush NA 1,160
Astragalus cicer Cicer milkvetch 0.5 NA
Medicago sativa Alfalfa 0.5 NA Shrubland revegetation mixture, mesic
Onobrychis viciaefolia Sainfoin 2.0 NA .
Shrubs: :
Shrubs: Salix exigua Coyote willow NA around ponds
Atriplex canescens Fourwing saltbush 2.0 ‘NA Ribes cereum Wax currant NA around ponds
Rosa woodsii Woods rose NA around ponds
‘Rangeland revegetation mixture, medium soil Prunus virginiana Common chokecherry NA around ponds
Grasses: . Trees:
Agropyron dasystachyum Thickspike wheatgrass 4.0 NA Populus sargentii Plains cottonwood NA 40 (total)
Agropyron elongatum Tall wheatgrass 2.0 NA
Agropyron riparium Streambank wheatgrass 1.5 NA Shrubland revegetation mixture, mesic conditional
Agropyron smithii Western wheatgrass 4.0 NA&
Agropyron spicatum Bluebunch wheatgrass 1.0 NA Shrubs:
Agropyron trichophorum Pubescent wheatgrass 2.0 NA Ribes cereum Wax currant ' NA
Buchloe dactyloides Buffalo grass 0.5 NA Rosa woodsil ) Woods rose NA
Bouteloua curtipendula Side~oats grama 1.0 NA Rhus trilobata Skunkbush sumac NA 1,200
Bouteloua gracilis Blue grama grass 1.0 NA Artemesia tridentata Big sagebrush NA
Bromus inermis Smooth brome. 3.0 NA Artemesia cana Silver sagebrush - NA
Calamovilfa longifolia Prairie sandreed 2.0 NA Shepherdia argentea Silver buffaloberry NA
Koeleria cristata Prairie junegrass 1.0 NA

INA = Not applicable.



‘ The reseeded areas would be protected by the fence that surrounds the mine.

In addition, a fence would be constructed to the west of the affected area to allow
grazing on the western part of the permit area until mining activities reach that
area. Livestock would be excluded until the reseeded areas can withstand grazing
pressures and have developed a productivity equal to or better than premining plant
communities. The proposed postmining plant communities are shown in figure A-5.

In the areas adjacent to other mines and covered by a backslope agreement,
the first operator to mine would remove the coal to the ownership line. The cut
would be backfilled and the exposed slope, if any, would be graded to not exceed
3H:1V. This slope would be temporarily revegetated, using additional contouring
and higher mulching rates to control erosion, and maintained until the second
operator redisturbs the area. At this time, the backslope area would be backfilled
and graded to the approximate original contours, allowing for lowering due to coal
removal and swelling of the replaced overburden. The area would be graded to
blend into the adjacent areas. During the temporary reclamation stage, any
exposed coal would be covered by at least 8 feet of overburden and the elevation of
the toe of the slope would be approximately the same as the top of the lowest
overburden bench.

To minimize disturbances and adverse impacts to wildlife in the area, the
company included vegetation of value to wildlife in their revegetation seeding
mixtures (table A-4). Fencing that would facilitate deer and antelope passage in
accordance with the Wyoming Game and Fish Department's recommendations
would be used throughout the mine area. Boulder piles would be distributed over
the area to provide shelter and den sites for mammalian predators and their various
prey species, and the six stock ponds would prov1de habitat for amphlblans and
waterfowl. Powerlines would be designed to minimize impacts to raptors in
accordance with REA Bulletin 61-10. Use of the company-provided bus service
would reduce road kills of deer and antelope.

To mitigate destruction of a sage grouse lek in section 11, Mobil would try to
move the lek to a nearby suitable area that would not be mined. During
reclamation, Mobil would try to restore the lek. THe reconstructed habitat would
include:

. An open short-grass hilltop to serve as a potential lek.

. Dense stands of big sagebrush in close proximity to the lek site to serve as
potential nesting and wintering areas.

. Grassy draws with mixed shrub cover adjacent to big sagebrush stands to serve
as potential brood-rearing areas.

. Permanent water sources within one to two miles of the lek, nesting habitat,
and brood-rearing areas.

Assistance to the Community
The applicant has developed a socioeconomic program to alleviate some of
the proposed mine's impacts on the community. The four essential elements of this

program are as follows:

. Construction worker housing;
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. Permanent worker relocation assistance programs;

. Assistance to the City of Gillette; and

. Related community impact mitigation measures.
Construction worker housing

The Rojo Caballos mine would employ up to 540 workers during construction.
More than 20 percent of the required construction manpower is expected to come
from the local area and, therefore, would not impact directly on housing availa-
bility. Most of the incoming workers would require housing in mobile home parks.
The applicant would negotiate with selected park owners for pre-lease, or
guaranteed space availability, agreements to ensure that locations for mine
employees would be available as they are needed while, at the same time,
protecting the park owner from carrying unused lots that were developed at Mobil's
request.

Of the 200 to 250 total spaces to be reserved by the applicant in 1981 through 1983,
70 would be allotted for recreational vehicles, 30 would be equipped with mobile
home lease units that would serve as 2- to 3-person living units, and the remaining
100 to 150 spaces would be for those workers wishing to move or purchase their
own mobile homes.

Construction employment would phase down from 540 in May, June, and July
of 1982 to 55 in December of 1982, at the same time that the operational
workforce would be building up. As construction workers vacate their housing
units, these units would become available for the permanent workers to settle in if
they so desire.

Permanent worker relocation assistance programs

The majority of the permanent workers would come from outside the Gillette
area. These permanent workers are projected to be mostly younger people who
would not have large savings or equity in a home. The applicant plans to provide
assistance to the Rojo Caballos employees to help them qualify for conventional
home mortgage loans at the earliest possible date and to defray the cost of
relocation. By enabling employees to purchase permanent housing, this mitigation
strategy would also have the following effects:

. Expand housing development in Gillette and help maintain a balance between
housing supply and demand; and

. Stimulate the Gillette economy through local involvement in housing construc-
tion and development.

The principal features of this assistance program are:

. Relocation expense.--The proposed program would be designed to cover moving
expenses including commissions on the sale of housing already owned for
those employees who own housing at the time they are hired. The intent is to
defray expenses normally associated with movmg, thus assisting permanent
employees in making a mortgage downpayment in Gillette,
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. Down payment assistance.—-The proposed program provides for payment of a
sum of money, based upon the employee's salary level, to the permanent
employee when he/she selects a housing unit. This would further assist the
employee who desires to purchase a housing unit in meeting downpayment
requirements.

. Interest assistance.-—-Current high interest rates may prevent employees from
meeting minimum qualifications for mortgage loans because of the impact of
high interest rates on monthly payments. The program addresses this
situation by making a subsidized interest rate program available to the Rojo
Caballos worker. This program effectively reduces monthly interest pay-
ments.

Assistance to the city of Gillette

Mobil has purchased 1.8 million dollars worth of local improvement district
bonds. Revenue from the bonds will be used to extend existing city services, such
as streets, sewers, water, and electricity, into developable areas within the present
city boundary.

Related community impact mitigation measures

The nine programs described in this section complete the mitigation package.
Mobil recognizes that, once newcomers to Gillette are settled in homes, they would
have other needs and concerns. The programs described in this section would
increase the opportunities within the area for a better quality of living by adding to
the educational programs available, adding to library facilities, and increasing the
capabilities and strengths of the Powder River Arts Council.

. Local banking accounts.-~Accounts would be established by Mobil for local
supply purchases and other practical expenditures with selected local banks.
This practice would tend to provide additional financing capability in the
local sector, thereby providing support for private sector growth and infra-
structure development.

. Employee busing program.--Bus service would be provided by Mobil to and
from the Rojo Caballos minesite for its employees. Buses with a 40-
passenger capacity would be purchased and utilized for this purpose during
the life of the mine. When not in demand for employee transportation
(weekends), the buses could be used for employee/community recreation
trips.

. Video-cassette recorder system.--Mobil would provide the Campbell County
library with a YCR/Disc recording system consisting of a video cassette
recorder, a video sound camera system, and large-screen television-projec-
tion system, a regular color television set, and miscellaneous equipment.
Mobil would also donate six films annually. The system would be operated
and maintained by the library staff.

. Improvement of local medical services.--Mobil would continue to participate
in the doctor recruitment program and other areas to improve medical
services. The applicant plans to provide annual donations to help fund the
program. ' :
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Powder River Arts Council.--Mobil would continue to support the Powder
River Arts Council. This program would be intended to expand the cultural
opportunities of Campbell County citizens.

Campbell County retail sales permit.--Contractors would be requested to
obtain a county retail sales permit. Although the permit has no effect on the
cost of goods or services, it would provide that the city of Gillette recelves
an increased share of the sales tax collected by the State.

Education program for employees.--The workforce of the Rojo Caballos mine

would be eligible for company educational benefits. Periodic self-study in-
house educational programs would be available to employees, as well as a full
tuition reimbursement program for job-related courses taken at approved
academic institutions.

Matching gifts program.—Through the matching gifts program, the Mobil
Foundation matches on a two-for-one basis employee donations (above $25) to
educational institutions, hospitals, and arts organizations. This increases the
gift to the institution and provides a method for added employee involvement
in community affairs.

Socioeconomic impact monitoring program.--The applicant would establish a
monitoring program before mine construction. A well-designed monitoring
program would ensure that the mitigation strategies are accomplishing their
designed purpose.
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RESPONSE SET 15

The recommended stipulations, derived from the U.S. Department of
Housing and Urban Development review of the Mobil Qil Rojo Caballos
mining and reclamation plan, have been carefully reviewed. The four
basic elements dealing with socioeconomic impact mitigation (i.e.,
construction worker housing, permanent worker relocation assistance,
assistance to neighboring municipalities, and general impact mitigation
strategies) would clearly be subject to detailed evaluation when and

if a specific development plan and schedule are formulated for NOSR 1.
For the purposes of this Programmatic EIS, a more general discussion
of socioeconomic impacts is believed adequate.
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Sierra Club

Rocky Mountain Chapter

“...TO EXPLORE, ENJOY AND PRESERVE THE NATION'S
FORESTS, WATERS, WILDLIFE AND WILDERNESS .. ."
12 November 1980

Draft Programmatic EIS Comments

Naval Petroleum and 0il Shale Reserves
12th and Pennsylvania Ave., N.W.
Washington,DC 20461

Gentlemen:

The following comments on the Draft Programmatic EIS for the
Naval Oil Shale Reserve in Garfield County, Colorado, are made on
behalf of the Rocky Mountain Chapter of the Sierra Club. Our
organization has 3,000 members in Colorado, many of whom with
interests that would be adversely affected by proposed NOSR
developments.

It is not easy for us to state our attitudes towards this DEIS
precisely. On the one hand, the basic philosophy of approach to
this impact analysis of a major Federal synthetic fuel program has
some commendable aspects. In the process of examining how X barrels
per day of liquid fuel are to be produced, DOE has taken two steps
back and has gotten a much broader perspective on the various
possible means to that end. Sierra Club people and other environ-
mentalists have been urging such a broad-gfaged approach for a
long time. The DEIS is particularly valuable because it outlines
the extreme impacts and differences in impacts between the different
alternatives. It is heartening to see that the results match our
expectations, i.e. coal liquafaction has the worst impacts, shale
and enhanced oil extraction somewhat .less bad, but the best of all
by far is conservation. Had the costs to the ultimate consumer
been compared for the alternatives, conservation would have appeared
in an even more favorable light and the comparisons among the others:
would have been very illuminating. The lack of such an "economic
impact statement" on the consumers' pocketbook is, in our opinion,

a substantial flaw that we urge be corrected in the Final EIS. Not
only consumers as such, but also in their role as taxpayers, and
public officials would benefit from having such comparative infor-
mation available to them. Moreover, it seems only just, considering
the hundreds of millions of dollars, even billions, of public monies
which have been or will be used to prop up synfuels operations.

On the other hand, we must criticize the DEIS because its aim
has evidently been far more ambitious than its means, that is, the
analysis is in places sloppy, superficial or wrong. Evidence for
this statement is indirect, consisting of the:prior assumptions or
misstatements discussed below.

1.) We see problems with the analysis of the biomass alternative.
First, it seems more likely to us that during the time frame
of possible NOSR development, 50,000 bpdoe would be produced

16-1-
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more economically and practlcally on the farm using crop
residues, not coal, as the distillation fuel. Ethanol
produced would displace fuel otherwise purchased by the
farmer. We perceive more support on the part of farmers
now for a system like this, rather than the centralized
facility studied by DOE. Moreover, the technology assumed
in the DEIS for ethanol production is swiftly becoming -
obsolete. Much less energy intensive ways than complete
distillation will soon be available; for example, modified
corn starch has recently been demonstrated to remove water
efficiently from partly distilled feedstock (Fanta, et al,
Science, 210, p. 646, '1980; Ladisch et al, Science, 205,
p- 898, 1979). Less energy required for distillation means
r'smaller ancillary impacts. However, even if one goes with
the conventional technology, projected emiss$ions and 1nputs
are misstated. For example: :

a.) Fig 3-4, p. 3-13 compares SO, emissions for the technology
alternatives. The 16,800 tpy“figure for biomass must be
the uncontrolled emission rate, whereas the other figures
are for controlled emissions. the proper value is 1680
tpy.

-16-4 b.) Table 5-10, p. 5-38. The heading of column 2 should be
TPD, not BPD. The CO, emission figure is incorrect;

even if coal were 100% carbon, 4,155 TPD=only 15,200 TPD
of CO5. The figure for uncontrolled SO; emission rate
seems too low because it assumes only 1.2% sulfur content
for eastern coal.

c.) P. C-23. Again, the so, emission figufe should be 5.1 TPD
not 51 TPD because 90% control has been factored in. See p.
- 5-37 for this statement.

(- d.) pP. 3-17, Fig. 3-5. 110,000 acre-feet/year for the biomass
operation seems extraordlnarlly high. Where is all this

water going? For cooling? Is the use Consumptive? We

_ would like to see a clearer ratlonale for thls figure.

16-5

These four problem statements make biomass seem much more
damaging than we believe it to be.

Colony seem way off -- NOSR is consistently lower than Colony

by factors of 2-4 —-- yet retorting processes and pollution control
" methods should be similar. For example, while the Colony
operation pro;ects (and has received a PSD permit on the basis

of) an SO, emission level of about 0.11 1lb/bbl of shale oil,

the DEIS claims in several places (pp 3-13, 5-3, 6-3) that the
NOSR operation would achieve about 0.045 lb/bbl, almost 3 times
better. It seems probable to us that Colony will use BACT and
that. even the 0.11 1lb/bbl limit will be exceeded when the
vicissitudes of equipment operation and recalcitrant sulfur
species are taken into consideration. Do the projected emission
figures for NOSR mean that a substantial breakthrough in pollution
control technology has been made which nobody else knows about?

To avoid suspicions that the deck is being stacked in favor of
NOSR, these differences must be explained.

[:2.) Emission figure comparisons for proposed NOSR operations and
16-6
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8 Other questionable figures have to do with economic im-
pacts. On p. 3-28, Fig. 3-10, a 200 bpd operation is projected
to cost local governments about $32MM for 0il shale developments.
State estimates of local needs are several times greater than this.
For example, Govenor Lamm has stated that a 400,000 bpd industry
16-7 would involve capital/services expenditures of about $500MM.
Using the $32MM figure above and projecting to 400,000 bpd gives
a figure suspiciously close to the present and arguably 1nadequate,
size of the State 0il Shale Trust Fund. Who is right? Has the
State had its input on this point?

Finally, p p. 4-7 states that southern Piceance Basin has

a low seismic potential, but if memory serves correctly, Grand

16-8 Junction and environs experiences fairly frequent, if small,
_ earthquakes.

W

Other general comments follow:

r 1.) P. B-8. Both the domestic inflation rate and world oil price
projections seem too low to us, but because these two
quantities might change the comparison of alternatives,
we request that some sort of sensitivity analysis be done
16-9 on these and other variables. We suspect that higher infla-
tion rates and oil prices will make conservation look even
better. This consideration emphasizes to us once again the
importance of calculating the total cost to the consumer of
— the various alternatives.

— 2.) P. 5-67. The statement that rural energy developments do

not impact urban areas in the region is dead wrong, for oil
shale anyway. Much of the responsibility for the Front Range's
socially and environmentally disruptive growth can be laid
16-10 at the feet of energy developments (up till now metals, oil,

' gas, coal) in rural areas. This unfortunate trend will be
exacerbated by massive oil shale development. A similar
statement can be made for quasi-urbanized areas around
_ Grand Junction.

3.} P. 5-51. Are socio-economic impacts discussed here truly

16-11 additive between different scenarias of a given technology -
— or ‘various levels of different technologies (the: -pmactical
case)? It seems to be implied here and elsewhere in the

DEIS. We feel that non-linearity or non-additivity of im-
pacts must occur at a‘<certain point, - i.e. the situation
simply becomes insufferable for everyone. This point seems

to have been reached in certain Wyoming boomtowns and results
in enormous personnel turnover.

(~4.) P. 5-19. Other EIS's (e.g. the West Central Colorado Coal

_ EIS) have identified such indirect wildlife impacts as in-

16-12 : creased poaching and harassment of game, loss of, or loss

of access to, rich riparian habitat and winter range due to
housing developments, and greater competition for game and

% fish licenses. Loss of bottomland and higher tax and infla-

16-13 tion rates also strongly impact the present agricultural
- economy of the shale region.
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5.) It is amusing to note, when one considers the potential
of saving a mere 50,000-2,000,000 bpd of oil by conser-
vation, that in the past year alone o0il consumption has
dropped 10% in the U.S., or about the equivalent of 2
million bpd! This, with no government assistance and only
at the expense of our slothful and unimaginative auto
industry, which richly deserves it!

In summary, the basic thrust of this Draft Programmatic
EIS is positive, useful, and potentially illuminating. However,
some assumptions used in making comparisons are weak, and
enough facts appear to be incorrect (we haven't checked them
all!) to make us wonder how many other flaws lurk in the text.
We hope that these comments are useful and that the Final EIS
will be much improved. '

Sincerely,

(Tl Coone

-Kirk CunningWam
Conservation Chairman
Rocky Mountain Chapter
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RESPONSE SET 16

This EIS does not purport to be the only document used in the decision
making process. It is but one of a large number of studies and reports
prepared regarding the potential development of NOSR 1. Lack of an
"aconomic impact'statement“ in this EIS does not materially affect

the decision making process to which this EIS contributes. Economics
is only one of the many factors and was adequately addressed for a
Programmatic EIS. To hold that an EIS must contain all the data
considered in the decision making process simply does not square with
with the CEQ regulations governing EISs, as discussed in Section 2.

The Sierra Club criticism of the EIS "because its aim has evidently
been far more ambitious than its means" would have been much stronger
if the converse were perceived. The criticism, though overstated,

has some substance, as will be discussed under the specifics referenced.

Refer to the selection criteria on pages 3-1 and 3-2. Biomass alcohol
production from crop residues is still an experimental process, with
insufficient data available. The contention that "“the technology
assumed in the EIS for ethanol production is swiftly becoming obsolete,"
is strictly a matter of opinion, with which DOE disagrees.

The SO2 emissions have been reviewed and were revised based upon the
Katzen study and EPA's AP-42, referred to in Appendix B.. The range
falls somewhere between 14.6 and 26.4 tons per day. The headiqg in
Column 2; Table 5-10 was corrected. New emissions figures for biomass
were calculated and incorporated in the final EIS.

Revised water usage figures have been incorporated.
Refer to the response to comment 13-6 for an explanation of the

difference between NOSR and Colony and the first portion of the
response to comment 3-10 for the source of emissions estimates.

16-5



16-7

16-8

16-9

In responding to this comment, as with the numerous others regarding
fiscal impact of the NOSR Development alternative, the point must be
made that no one is “right" when engaging in such a speculative endeavor
as deriving projections of future revenues and costs of large-scale
industrial development. The critical issues to be addressed are the
level of detail, comprehensiveness, site-specificity, and sensitivity
of the input assumptions which drive any projection of future costs

and revenues. The State's Cumulative Impact Task Force is currently
engaged in an embitious undertaking to assimilate information and
assumptions to derive as re]iabie and comprehensive cost/revenue pro-
jections as are reasonably practicable to address the front-end
financing issues confronting the region including the NOSR area.

While it is admitted that the projections -included in the PEIS have
been somewhat simplified, it is suggested that any other such projections
generated without the benefit of exhaustive analysis of the factors and
assumptions which generate fiscal projections must be found to be simi-
larly deficient. DOE believes that the economic analysis in this EIS
is adequate to support the programmatic decisions being made. In
addition, all information in this EIS will be reexamined at some future
time, when the NOSR 1 development question is revisited, and will be
updated where necessary.

The Naval 0i1 Shale Reserve No. 1 is an area of low seismic potential.
There are no active faults on or near the NOSR property. Only minor
damage would be anticipated from distant earthquakes. No restrictions
are foreseen in mine placement due to faulting or unstable slopes on
the property. Soil creep, rock fall, and rare landslides present the
main categories of geologic hazard on NOSR 1.

Estimates of the future domestic inflation rate and the path of world

0il prices vary over a considerable range. Current estimates of the
domestic inflation rate, for example, over the next 5 years can be

found with a high to low ratio of 3 to 1: it is of course indeterminate.

16-6



The uncertainties inherent in estimating the inflation rate and the
path of world oil prices were explicitly recognized in the analyses
presented in the EIS. It was further stated that the absolute mathe-
matical results of the individual analyses are suspect in terms of
accuracy. The technique of using common estimates for these parameters
for analyses of each of the alternatives, however, produces results
that are useful in relative terms as was indicated in the report.

The benefits to be derived from conducting sensitivity analyses on
“those and other parameters" are not apparent.

DOE does not believe that this EIs is the proper venue for conducting
a detailed economic and fiscal analysis of 0il shale and other 1liquid
fuel production technologies. A sensitivity analysis on “those and
other parameters" is beyond the scope of this document.

16-10 The emphasis in the EIS was on the direct impacts on the physical
environment. It is recognized, however, that if a large synfuels
industry should develop, there would be potential socioeconomic
impacts of an indirect nature on cities that are many miles from the
oil shale region.

16-11 This comment raises again the need for a level of specificity and
detail which is beyond the scope of the analysis contemplated by the
PEIS. The illustration of impacts associated with various options
under the NOSR Development alternative was intended to convey only a
general description of the magnitude of the problems associated with
that a]ternative, based on currently available information. A more
exhaustive, quantitative analysis of the specific effects would
clearly be required to select from among the specific options under
the NOSR Development alternative, 1f.se1ected.

16-12  Indirect wildlife impacts due to human activity and habitat alteration
disturbance are addressed in the second complete paragraph on p. 5-18..
Since the area is already heavily hunted, it is not obvious that
development will increase competition for game and fish licenses.
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This statement reflects the fundamental structural problem that the
speculative value of farm and ranch land far exceeds its agricultural
value and that high labor, land, and energy costs will continue to
have an unfavorable effect on agricultural production. However, these
circumstances are already being experienced in the region and will
continue to exist with or without the NOSR project. Any future
development of the NOSR project is expected to have only a marginal
additional impact on this problem.
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NATIONAL WILDLIFE FEDERATION

1412 Sixteenth Street, N.W., Washington, D.C. 20036 202—797-6800

NATURAL RESOURCE CLINIC

FLEMING LAW BUILDING :
ROBERT J. GOLTEN LUKE DANIELSON
COUNSEL BOULDER. COLORADO 80309 COUNSEL

December 3, 1980

Mr. Don Silawski

Naval Petroleum and 0il Shale Reserves
12th and Pennsylvania Ave. N.W.

Mail Stop 3344

Washington, .D.C. 20461

Dear Mr. Silawski:

The National Wildlife Federation, Americaifs largest pri-
vate conservation.organization, is pleased to comment as follows
on the draft environmentad impact statement on developmenrt
policy options for the Naval 0il Shale Reserves.

In general, the Federatlon sees no need to develop the Naval
Reserves at this time. Our position is based on the following
beliefs:

: I. Private oil shale development on other trackis appears to
17-1(A)] be more than adequate to achieve any reasonable production
goals, thus. maklng development of the NOSR unnecessary,
II. The draft environmental impact statement acknowledges
some of the adverse consequences cf develcping the NOSR,
17-1( but understates these ccnsequences by failing to describe the
cumulative effects of NOSR development together with other
reasonably foreseeable development in the area. .

III. The comparisen of‘the bnneflts and adverse congequences
17-2 of the different liquid fuéls options is inadequate because it
fails to account for the presence or absence of key constralnts
such as local labor, housing, and utility serv1ces.~

'17 3[:1[ The net energy analysis in the draft environmental impact
statement suffers from important inadequacies.

17-1
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Mr. Don Silawski
December 3, 1980
Page 2

(~ I. Private 0il Shale Development

A. Generally

The basic premise of the DEIS is that a "no go" decision

is likely if private industry is able to come up with an amount
of new oil that would be equivalent to what is expected to be
produced from the NOSR. Yet, despite this premise, the DEIS
makes no attempt at all to even estimate what the amount of
private production is likely to bke. Yet the DEIS purports
to base the decision regarding development of the NOSR on such
an amount. In other words, the equation is lacking a key figure.
Before proceeding any further, the drafters of the DEIS must
come up with a projected figure for estimated private production
which can realistically be expected in the period covered by
J the President's program for national energy security so that

the need for development of the NOSR can be faitrly and accurately
assessed. Such assessment of the reasonably expected private
development should itself be subjected to a public comment
period to ensure that the figures are an accurate and fair
estimate of the private industry potential.

17-4

B. Some Estimates of Amount of Private Developnent
Source: Cameron Synthetic Fuels Report; Department
of Interior -

PROJECT LOCATION PRODUCTION TARGET STATUS SUMMARY
AND DATE

Rio Blanco 0il Shale Fed. Lease C-a 76,000 BBL/DAY
(Gulf, standard of IN} (Rio Blanco, CO) (1987)

Cathedral Bluffs Fed. Lease C-b 57,000 BBL/DAY (1987}
0il Shale (Rio Blanco, CO) Cathedral Bluffs has
(Occidental, Tenneco) _apparently increased

this estimate to
117,000 BBL/DAY as
evidenced by the
pleadings currently
before the Colorado.
Air Quality Control

Commission
White River Shale Fed. Lease Tractsl00,000 BBL/DAY
Proj. U-a and U-b (1990}
(Sundeco, Phillips, (Utah)
Sohio)

17-2



Mr. Don Silawski
December 3, 1980

Page 3

B. continued

PROJECT

Colony Developmnet
{Exxon)

Long Ridge Project
{(union 0il of CA)

Sand Wash Project
(Tosco)

underway.

520,000 BPD by 1990.

LOCATION

Colony Dow West
(Colorado)

Union Property
(Colorado)

State Leased
land (Utah)

TOTAL:

BPD production level by 2010.

PRODUCTION TARGET
AND DATE

STATUS SUMMARY

46,000 BBL/DAY
(1985)

9,000 BBL/DAY
prototype

50,000 BBL/DAY if
they go to produc-
tion

50,000 BBL/DAY
(1990}

379,000 BBL/DAY

II. Cumulative Environmental Impacts

Inactive pending im-
proved economic con-
ditions

Inactive pending im-
proved economic condi-
tions

Site evaluation and
feasibility studies
underway. Lease terms
require $8 million
investment by 1985.

As is shown by the above total, approximately 380,000 BBL/DAY
is projected by 1990 from private industry projects already
This figure suggests that the private sector is
projecting almost enough o0il development to meet the 400,000
BPD decrease in imports sought by the President by 1990. The
above projects are just a sample of projected levels.
has recently intimated that production may be as high as
And Exxon has predicted an 8 million
Surely this indicates that the
premise of the need to use the Naval 0il Shale Reserves to meet
_ the liquid fuel goals must be reassessedl

EPA

Contrary to the-premise in the DEIS, we feel that a detailed
environmental analysis is required at the programmatic stage

of decision making.

"The purpose of the DEIS is to provide

relevant information on the environmental effects of a decision
to develop additional federal land, specifically Naval 0il Shale
Reserve No. 1 (NOSR 1), for shale o0il production. This decision
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Mr. Don Silawski

'December 3, 1980

Page 4

must be an. informed one based on an in depth evaluation of the
individual and cumulative impacts. Now is the time to consider
those effects, not after a decision is made to proceed with
additional development. It is not enough to identify problem
areas without analyzing them in detail (DEIS, p. 5+-1).

'While individual lmpacts of NOSR 1 and the alternatiwes
are at least discussed in a general (although completely inade-
quate) fashinn, cumulative effects are scarcely given lip service.
For example: "The cumulative effects of regional energy dev-
elopment could have a significant impact on air quality in the
regionP (DEIS, p. 5-3). Is this information at all helpful
in making a decision as to whether or not to develop a multi-
billion dollar facility?!}!

Cumulative effects are not even mentioned in two other
critical areas: water and socio-economics. New water consump-
tion for NOSR 1 is estimated to be from 4,6 MGPD to 15.0 MGPD
which would be diverted from agricultural use (DEIS, p. 5-4).
This effect on farming may be small when compared with mun-
igcipal growth as the DEIS observes. However, when superlmposed
on the water usage from the other proposed oil shale and mining
operations in the area, the effect on agriculture water rights
could be very substantial. These effects must be evaluated.

Again, individual impects of NOSR 1l on socio—-economics
are at least discussed, but nothing whatsoever is mentioned -
about the cumulative effects of all the shale oil operations
in the region (or perhaps even the beneficial effects from some

of the alternatives in other areas). The DEIS recognlzes the
considerable stress that a major facility SLthg will impose

on a rural area. It should further recognize, and discuss in
detail, the compound stress that a number of such facilities

will have on the region. If one facility will exceed the ability
of an area to assinilate thousands of workers, what will several
facilities~dc? How are schools, police and fire protection

and a host of other services going to be provided by concurrent
development of NOSR 1 and the other already planned projects?

It may be that the alternatives to NOSR 1 may be beneficial to

‘areas of_hlgh unemployment (unlike western Colorado}l. Surely

these questions are relevant tc the decision makers at the
programmatic level. They must Be answered before a decision is

N,made to develop NOSR 1.
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III. Comparison of NOSR to Other Liquid Fuels Optinons

One fundamental fact must be kept in mind in analyzing
the various potential sources of liquid fuels: many of these
sources can be produced in a variety of geographic locations,
while o0il shale: from the NOSR will of necessity be produced
in a small, well-defined geographic area.

This fact is of great significance in terms of the impacts
of development. ‘If alcohol fuels, or even OCS o0il, were to be
selected, development could occur at a variety of sites. 1In
the case of o0il shale, development--both on and off the NOSR--is
necessarily limited to a relatively small region of Colorado, '
Utah and Wyoming, where the only known significant high—-grade
shale reserves exist.

There is even some possiblity of channeling development
of some of these other liquid fuels to areas where impacts
which would otherwise be detrimental would be beneficial.
For example, the pool of unemployed labor in-western Colorado
and eastern Utah is relatively small. Any significant develop-
ment in this area would require that large numbeérs of workers
move into the area. This would result in a number of signi-
ficant adverse impacts:

1l. People would be uprooted from stable communities else-
where, where they may have family, social, and other ties,
and where they now live by choice, and moved to a new area.

2. The receiving area lacks adequate hLousing, schools,
public safety services, gas and electric utilities, roads, and
many other forms of infrastructure, all of yhidchwould have to be
built at very substantial ceest to society.

3. During the transition period while infrastrueture is"’
being developed, the:incoming workers will be exposed to un-
stable, crowded, transient conditions, high costs for neces-
sities, and other conditions hardly conduc i ve to the estab-
lishment of stable, healthy comnmunities,

On the other hand, there are clearly existing communities
without adequate employment, but with housing and other com-
munity services already intact, which could be intentionally
targeted as sites for energy projects. Rather than. creating

_problems, such projects could be a real benefit to areas needing
the employment base.

17-5



17-8

17-9

(

)

Mr. Don Silawski
December 3, 1980
Page 6

There are a number of other ways in which this principle
is demonstrated:

A. Availibility of Electrical Service

0il shale projects, with associated development, will
place a severe strain on electrical generating capacity in
western Colorado and eastern Utah.

Energy requirements for oil shale development may be quite
significant. " As we stated in more detail in our written
and oral comments on the scoping of this draft environmental
impact statement, there is a critical and growing shortage of
electrical generating capacity in Colorade.

The effect of this capacity shortage is dlear. At a time
when the cost of constructing new generating capacity of any
kind is almost prohibitive, increases in electrical demand
will force area utilities to invest enormous sums in new plants,
with highly adverse consequences to utility ratepayers.

The adverse consecuences will not be limited to local
utilities and ratepayers: it is an immense waste of our society's
resources to build new generating plants in one region, while gen-
erating plants in other regions are idle or under-utilized.

At present, excess utility capacity is near 40% on a nation-
wide basis. Indeéd, some utilities' plants are suffering ex-
cessive physical damage as units designed for base load operation
are being fe¥ced to operate in a cycling mode, subjecting com-
ponents to thermal stresses for which they were not designed.

It is patently unreasonable to treat two alternatives
the same when one requires construction of major power generation
and transmission facilities ané the other does not. The fact
that local utilities and ratepayers, rather than federal energy
agencies, will be footing the bill for costly construction
programs does not provide an excuse for failing to analyze
this fundamental problém.

In the past it has been suggested that increased electric
load attributable to oil shale facilities can be met by genera-
ting electricity from off-gas from shale facilites. This has
provided a neat rationale for failure to analyze the critical
electrical supply problems posed by oil shale development
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on the NOSR and elsewhere. However, this response is utterly
inadequate:

(a) because of technical problems, economics, or for
other reasons, private shale developers appear to be contracting
for power from utilities rather thar using off-gas generation; and

(b) off-gas generation does not solve the problem of pro-
viding power for residential, commercial, and industrial growth
induced by shale development.

A number of the alterna$ives to NOSR development have the
potential of being located in areas with surplus power. NOSR
cdevelopment would require increased development of electrical
supply, at enormous cast. Hence, the alternatives are not fairly

_ treated without analysis of this problem.

B. Natural Gas Supplies

-

A similar situation obtains with respect t® natural gas-—-
the primary source of heat for buildings in this area.

Natural gas has only recently been in very short supply.
Colorado's largest utility has had a moratorium on new gas
hookups in response to this shortage.

Further, the rates paid by gas customers reflect an average
price paid by utilities to their suppliers. Utilities obtain
gas under numerous contracts with pipeline companies. Older
contracts generally make gas available at relatively log prices;
newer contracts are at much higher prices.

The effect, then, of growth induced by shale development,
including development of the NOSR, will be to exhaust gas avail-
able under older, low-cost contracts more rapidly, requiring more
new contracts at higher prices. The net result will be dramatic
increases in gas cost to customers, and increased strain on
supply, as well as the capacity of transmission and distribu-
tion facilities.

Again, the balance should include these extra costs attri-
butable to NOSR development, contrasted against other types of
energy developnment which may be targeted to areas with adequate

_ gas supplies or other energy sources.

17-7



17-11

Mr. Don Silawski
December 3, 1980
Page 8

C. Water Availability

NOSR development in the arid Colorado Basim will require
(i) transfer of water from existing users, or (ii) construction

of new water projects, or (iii) both, in some combination.

This

may be contrasted to other energy sources, which may be developed
in areas with existing adequate water supplies.

D. Summary

In short, the draft environmental impact statement fails
to adequately balance the costs and benefits of the various

alternatives.

Note that we are not here suggesting that all

values can be quantified and subjected to dollar-for-dollar

comparison.

We are suggesting that

an alternative--perhaps

alcohol fuels--which can be sited flexibly to take advantage
of resources which are in surplus--has many advantages over

NOSR development which are not adequately treated.

son might be as follows:

NOSR DEVELOPMENT

A compari-

ALTERNATIVE

1. Labor. Labor supply in the
local area is inadequate.
Workers must be induced to re-
locate into the project area.

2., Housing. Local housing

is unavailable in adequate
supply. Workers will be forced
to pay high prices for tempor-
ary housing, which will be con-
structed at substantial costs.

3. Public services. Nearly

all public services--roads,
schools, sewers, water supplies,
public safety services--are in-
adequate, and will have to be
improved and expanded at enor-
mous expense.

4. Communities. Unstable "boom
towns" created, where residents
lack community ties, a high de-
gree of transience, and asso-
ciated problems.

5. Utilities. New electrical
generating capacity needed, -

17-8

1. Labor. Project can be built
in an area with high unemploy-
ment, providing needed jobs
without requiring relocation.

2. Housing. Housing supplies
should be adequate, or nearly
so, since little in-migration
will occur.

3. Public services. Existing
services should be strained
very little, since compara-
tively minor population increase
is to be expected.

4. Communities. Existing social
relationships are largely
preserved.

5. Utilities. Added demand may
actually benefit utilities with
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5. Utilities cont'd.
which can only be constructed
at enormous expense causing
rapid rate increases. Natural
gas supplies will be tight and
rates will increase.

Added generating capacity
will have important adverse
environmental impacts.

6. Water. Prime agricultural
land will be taken out of pro-
duction and/or new water pro-
jects will be needed at enor-
mous cost, with significant
adverse environmental impacts.

7. Cumulative effects. All
0il shale production facilities
will all necessarily be built

in a confined geographic region.

Cumulative impacts are unavoid-
able.

The above list could be added to easily.

simply this:

5. Utilities cont'd.
underutilized capacity.
Since no new plants would
be needed, there would be
little additional adverse
environmental impact.

6. Water. Water supplies from
existing sources may be adequate--
or nearly adequate-—-for project
needs.

7. Cumulative effects,Production
facilities may be dispersed
around the country, avoiding
excessive impact in any single
locality.

Qur point is

the objective of this environmental impact state-

ment should be to analyze pragmatically and fairly, the avail-

able alternatives.

By failing to treat the issues identified

above, it fails utterly in its principal purpose.

Frankly, the fact that we have raised these issues extensively
in the scoping of this draft environmental impact statement,
with no noticeable effect on the resulting document, leaves
us with merious questions as to DOE's intentions.

Imagine a large industrial enterprise considering the

construction of a new facility.

The committee charged with

identifying a site comes in with various alternatives, including

Sites A and B.
alternatives.

They find little to choose from between these

Management asks whether there is an adequate labor supply

at both sites.
site A, but not at site B.

The committee responds by saying "there is at
We didn't go into that in detail

because we didn't think it was important."

17-9
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They are asked whether there is adequate electrical supply
at the sites, and respond that they don't know.

Mdnagement inquires whether there are adequate local water
supplies, and is told "no, but we hope that someone will build
a dam."

"Is there adequate housing for personnel?" is the next
question. The answer: "No. And by the way, nine other major
plants are planning to locate in the vicinity. But we didn't
-discuss that in our report."

Clearly, such a committee would be told to start again, and
to finish its work by addressing these crucial questions,which
would be at the top of the list of things management would
want to know.

DOE, charged with the public trust, and responsibility

- for a broad range of environmental conseéquences, has:respon-
sibilities far in excess of the responsibilities of such a
hypothetical corporate manager. Yet the analysis presented

£0r» guide DOE management is much less adequate than the analysis
used by business managers in the most routine plant siting
decisions.

DOE attempts to skirt this issue, and, indeed, the entire
issue of -the merits or demerits of particular liquid fuel sources
by reverting to the non-policy of saying "we haye to develop
all of everything we can." :

This statement means nothing. The federal government,
like any enterprise, has limited resources. A commitment
of a part of those resources to one technology makes less avail-
able for other technologies.

This is simply the basicermnomic notion of "opportunity
cost.” If the NOSR is developed, commitment of resources to
that develop#mant will necessarily mean that some other things
can't be done. If the avowed purpoeses of this environmentsl
impact statement~include serving as "input" for the decision
as to "whether to promote development of oil shale on federal
land" (p. 1-1), then the questions raised in these comments
can hardly be avoided.

17-10
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Iv. Efficiency of Process

The discussion of process efficiency in this document is
simply unacceptable. This issue is central to a comparison of
alternatives yet it is disposed of {(and that is the best we
can say of its treatment here)in fifteen lines and one figure.
Reference is made to Appendix C where, the reader is told, will
be found the basis for the scanty data presented. WNothing in

Appendix C is the least bit enlightening in respectto how the

determination of process efficiency was made.

This section simply must be redone if this document is to
be considered. a credible and defensible analysis of alterna-
tives.

We have some specific comments:

l) A comprehensive net energy analysis for all alterna-
tives must be done. This should include all energy costs
(e.g. we believe that the energy costs associated with moving
workers, their families and others to new towns in the oil
shale areas will be significant).

2) The Conservation alternative should be reanalyzed
after it has been reformulated to include a more comprehensive
plan than just savings due to weight reduction of vehicles.
This assumption is patently absurd.

We believe that oil shale development will not produce
a large amount of energy, or liquid fuels, on a net basis,
when carefully considered. This is so because history shows
us that the projected price of shale oil has been closely
tied to --and always slightly in excess of--imported oil
prices.

Thank you for the opportunity to comment on this
draft environmental impact statement.

Sincerely,

) N :\\ ll\ - ; o / N
. i
Luke J. Danielson, Counsel Henry G. Swain, Legal Intern

LJD/HGS : emv
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RESPONSE SET 17

- See response to comment 17-4.

See responses to comments 17-5, 6, and. 7.

The precise manpower, utility, and other input factor require-
ments that would be associated with development of NOSR 1 cannot
be known until specific development terms and plans of the NOSR
property are identified. The most prominant variable is the one
that will determine presence of key factor input constraints most
subject to direct DOE policy initiatives, namely the overall
timing or program schedule for construction and operation. The
time schedule for development of NOSR 1 in combination with other
potential industry development in the same general area will be
the major determinant of whether a labor Surp]us or shortfall

will prevail and whether cooperative housing ventures will be
required. '

See response 3-8 and Appendix C.

The decision to develop NOSR will be made by the administration

based upon all criteria it deems important. The EIS, one input to

that decision process, does not suggest that the rate of development

of private oil sha]e is the sole criterion. The table of shale projects,
provided in comment 17-4, 1ists goals and does not reflect actual
activities. Exxon did not predict 8 million BPD by 2010, but merely
suggested it would be possible, given a whole host of conditions-
occurring. As was stated in the response to comment 2-7, the draft

EIS was unfortunately somewhat vaque on the purpose of the proposal.

We believe a revised Section 2 clarifies this point.

Analysis of cumulative air and water quality impacts related to devel-
opment in the oil shale region is beyond the scope and purpose of
this programmatic EIS. Also, see the response to comment 2-8.

See above 17-5 and below 17-7.
| 17-12
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A general analysis of cumulative socioeconomic impacts has been added
to the Final EIS. However, detailed cumulative impact analyses of
all oil shale operations in the region are clearly beyond the scope
and purpose of this PEIS, as explained in the response to comment 2-8.

As to the final concern expressed in this comment, that

of consideration of alternatives to the NOSR project in terms of
unemployment existing in other areas vis-a-vis western Colorado,

it should be noted that any analysis of a factor of such a
transitory and speculative nature as periodic unemployment is
cTearly beyond the scope of this analysis. To even attempt such

an exercise would involve the projection of national and international
economic conditions expected to prevail with respect to the demand
and supply of products and services currently produced and likely
to be produced in the future in each of the regions of study. This
is to say that a simple analysis of current unemployment rates in
each of the areas under study would not yield credible results

for comparisons of alternatives which would take years to develop.

The commenter raises a good point concerning differential regional
electrical generating capacities, one that should be taken into account
in siting studies for major facilities. However, consideration of this
factor is beyond-the scope of the NOSR programmatic level EIS at this
time, as discussed in the response to comment 2-8.

See response 17-8 ébove.

Refer to the response to,éomment 2-8.

The comment states that the EIS "Fails to adequately balance" the
various alternatives, and provides an example of such a balance in

a table itemizing seven factors for NOSR development versus alcohol
fuels.

17-13
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The factors listed, largely second-order socioeconomic factors, are
important, as are numerous other factors, depending on the interests
of the commenter. The EIS does make a quantitative comparison of all
the primary impact factors, but without adding a judgmental value
that must be reserved for the policy makers. DOE does not believe
that additional details are needed for the final EIS, at this time.

Data sources are referenced and only straightforward

mathematical analyses are required to duplicate the calculations
made. The constituent components of each energy calculation are
included in this final EIS. Refer to the response to comment

3-8 for a discussion of net energy analysis.

Refer to response to comment 3-8.

Refer to the selection criteria on pages 3-1 and 3-2 and

the reSponse to comment 2-4. This EIS does not have as its purpose
the development of a comprehensive conservation plan. The belief
“that oil shale -development will not produce a large amount of
energy, or liquid fuels on a net basis, when carefully considered"
is at variance with the detailed net energy analysis in Appendix C.
Also, see response to comment 5-1G. '

17-14



FRIENDS OF THE EARTH

CoLorapo OFFICE
2239 EASsT CoLFax AVENUE ROOM 209
DeNVER, CoLoOrRADO 80206

(303) 322-2791°

30 November 1980 Hand delivered 12-1-80

Donald Silawsky

Environmental Project Manager

Naval Petroleum and 0il Shale Reserves
U.S. Department of Energy

Mail Stop 3344

12th & Pennsylvania Ave. NW
Washington DC- 20461

Dear Mr. Silawsky:

The holiday schedule and our own work load made it difficult to
mail the attached comments in time to reach Washington by the Friday,
28 November deadline.

In fact, we called your office Friday without obtaining any
answer several times.

Thus, we hope that you will accept these comments hand-delivered
early Monday morning, since I will be in DC that day on other business.
Attached is also a copy of the mailgram I sent Friday after not succeeding
in reaching you by phone. '

Sincerely,

~N
Attachment

jz%%::?:;;}key Cjb&;?//’——
Colorado Representative
cc: ASEV Ruth.Clusen

Colorado Department of Natural Resources

18-1
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FRIENDS OF THE EARTH

CoLorapo OFFICE
2239 East Corrax AVENUE Roan 209
DExvVER, CoLorADO 80206

(303) 322-2791

28 November 1980

COMMENTS ON THE DRAFT PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT ON THE
DEVELOPMENT POLICY OPTIONS FOR THE NAVAL OIL SHALE RESERVES, COLORADO.

General Comments

~ The environmental impact statement states that the Department of Energy
(DOE) -will propose Naval 0il1 Shale Reserves (NOSR) development if there is "an
absence of meaningful private o0il shale development during the next year to 18
months." (1-3) What does this mean? DOE must define the circumstances, condi-
tions, and criteria by which private shale industry success is judged. Moreover,
it is crucial that DOE establish such criteria, publicly, before it must make its
decision. Such criteria should be part of the proposed action. If not, it will
be too easy for the agency to change its criteria internally depending on what
circumstances demand.

For example, the Department of the Interior consistently claimed that
its prototype 0il shale leasing program was a big success. That is, until it
wished to justify additional prototype leasing. Suddenly, judged against an
impossible goal (the testing of all major technologies within the program), DOI
pronounced the prototype program a "qualified success" -- though, it was obvious
by their intent that they considered it a dismal failure.

We would suggest that there is already meaningful development leading
to production of more than 400,000 barrels per day. Construction is proceeding
on four projects. Permit applications are moving forward on several more. With
lands already leased or those under private ownership it will be possible to.
produce nearly 600,000 BPD by 1990 or 1992.

Shale development has already attracted several federal favors:

* A 20% business investment tax credit.

The $3 per barrel production tax credit (equivalent of a price
guarantee if world prices fall under a criteria price).

The incentives of the Energy Security Act.

The existing and proposed expanded prototype leasing program.
Several favorable decisions regarding environmental regulation.

*

* * *

Does it need more, even on a contingency basis? We think not. If industry fails
with all this assistance, it is time to bite the bullet and look for a more
promising solution to our energy problems. We need not bankrupt the public
treasury and resources for a loser which cannot succeed with all these favors.

Although we believe that the answers are obvious, we believe that it
might be helpful for DOE to assess the 1ikelihood of achieving various production
goals without NOSR development and without further government action (other than
the implementation of recently approved programs). One DOE assessment submitted
to DOI during Interior's consideration of new leasing indicated that 400,000 BPD
could be achieved by 1990 without new leasing. That assessment was based on

Committed to the Dpreservation, restoration, and raticnal use gf the Earth.
18-2
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very conservative assumptions and came before announcements by Cathedral Bluffs,
Chevron, and Union of.new or increased production plans.

It seems that everytime DOE (or the industry) wants some new favor, the
Department raises the spector that synfuels production will be impossible without
the new favor -- be it new leasing, off-tract disposal, weakening the Clean Air
Act, establishing an:Energy Mobilization Board, etc. It is time for DOE to
come out of the closet and sulject its analysis to public scrutiny. The need
for NOSR development must be analyzed. The success of recent initiatives must
be honestly evaluated. The no-action alternative must be assessed as to whether
it can achieve national policy goals. This is required, in fact, by NRDC v. Hughes.

Thus, DOE must include in the EIS an assessment of how much production can be
(_ achieved without NOSR or other action.

(‘ Moreover, this .analysis and any proposed criteria for proceeding with

_ . NOSR development should be subject to comment prior to issuance of the final EIS.
18-3 | Therefore, we suggest publication and circulation of a draft supplement for comments
‘on these additions prior to inclusion in preparation of a final statement.

(

1

In further discussion of the purpose of the NOSR program (chapter 2),
DOE reveals a-strong bias toward proceeding with 0il shale development in
comparisan:: with the alternative energy options. It states that the no-action
- alternative is 1ikely if two conditions are fulfilled. First, private oil shale
operations must be proceeding satisfactorily. Second, one or more of the energy
18-4 alternatives must be both possible and preferable. This implies that DOE will
do everything necessary to achieve oil shale goals, including establish a con-
tingency leasing program. Second, it implies that existing programs for the
energy alternatiyes will be sufficient.- No contingency plans for conservation
L'1'_'mp]ementati'on, for example, are proposed. We suggest eliminating the second
condition.

Technical Analysis

Methodology

The EIS makes an admirable attempt to make quantitative comparisons
among technologies. However, there are several methodological flaws.

First, in drawing together the case study which represents development
on NOSR, the investigators have actually constructed a multi-technology
option with is broadly representative of some 0il shale technologies. In making
assumptions, for example, about air pollution impacts, the emissions of several
technologies were used in the NOSR analysis. (As indicated below, even some of
these analyses, even though presumably "representative" of industry norms, are
actually in error and may underestimate NOSR impacts.) However, the EIS then
18-5 compares this NOSR analysis with site-specific plans which are not representative
- of their industries,

_ DOE states that "environmental emissions neither excessively large nor
small ~compared with other technologies that could represent the alternative"
were employed in the choice of energy alternatives analyzed by the EIS. However,
an I11inois ethanol plant which uses 6.1% S coal is probably the worst biomass
alternative; the SRC-II technology probably results in the highest product
toxicity among coal synthetics; and Kern County enhanced oil recovery using

_ Steam injection probably has the highest water use and air pollution potential.

18-3
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(: Nowhere are these methodological problems more evident than -in the
18-6 comparison of air emissions. (See details, below.)

18-7 (: Also, there may be problems in comparing the oil sha]e proposal to
8- SRC~II, which has significantly different products.

Details

3-25: DOE assumes that there will be several economies in proceeding to
200,000 BPD, especially in the area of socio-economic impacts, because workers
will remain on thé job four times longer, instead of building the capacity

all at once. However, if the 200,000 BPD must be constructed quickly to make

up an expected shortfall in private shale o0il production in 1990 or 1992, DOE
18-8 must quadruple its construction force. This will more than quadruple the socio-
economic impacts. Several analysts have pointed out that more rapid development
will result in exponentially greater social impacts. Even with the construction
spread out, the increase in production and population will probably be more
serious than DOE estimates. Moreover, even if on a per-barrel basis 1mpacts

are reduced, there are certain thresholds which may be reached if the region

_ overextends itself.

(" 1-8:  DOE suggests that there will be no environmental advantages with GOCO,
utility, joint venture or other modes of development with hich federal involve-
ment. We disagree. Theoretically, environmental c¢ontrol or information.
generation could be higher with greater federal involvement, if such involvement
proceeds with adequate public participation and scrutiny and if it is done without
18-9 the cost-cutting effects of competitive, strictly private development. Federal
development with careful quality control could set high standards for industry-
wide environmental control. Of course, this is theoretical. If the record of
DOE coverups or footdragging which has characterized the SRC tests or the Paraho
Anvil Points site continue, there will be only disadvantages to federal involve-
ment. Moreover, with a well designed private involvement program and close
public scrutiny, these same theoretical advantages can accrue to a program which
does not have maximum federal involvement in direct management of a project.

('3-11: There is no basis in fact for the EIS‘s'judgments_that NOSR air

emissions will be Tower than those on "other" o0il shale lands. At first glance,
the EIS analysis may be an artifact of a faulty methodology. In particular,

the EIS compares the emissions of a single facility to represent the entire
ndustrx (Colony) with estimates for a single facility which weré derived from
estimates for the entire industry (see note (3) page C-3). However, further
analysis of the NOSR EIS 1indicates that the NOSR case underestimates SO2 emissions
and that the "Other 0i1 Shale" case (Colony) overestimates actual particulate

18-10 | matter (PM) and NOx emissions.

Emissions (1b per barrel of oil produced)

o 507 PM- NOx
"NOSR (EIS appendix C) - 0.04 0.12 0.44
Other 0il1 Shale ( " ) - 0.14 0.40 0.90
Industry range (OTA) 0.13-0.72 0.09-0.18 0.26-1.68
Colony (OTA) 0.13 0.12 0.93

OTA = An Assessment of 011 Shale Technologies, Office of Technology Assessment, 1980.
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More recent analyses indicate that S02 emissions may reach as low as
0.10 1b/barrel (Colony or Lurgi). However, it is unlikely that Paraho or the
directly heated vertical combustion kiln assumed by DOE in the NOSR analysis
will reach that level of sulfur dioxide control. The recent Anvil Points EIS
assumed very high sulfur control, for example, but did not take into account ,
the effects of organic sulfur emissions on sulfur cleanup efficiency. This was
a major issue in the recent hearings before the Colorado Air Quality Control
\_ Commission. The DOE should be careful not to underestimate SO2 emissions.

™ 3-22: Similarly, there is no basis for a difference in socio-economic impacts
between shale technologies. Since no technology has actually been chosen for
NOSR development, and since DOE chose to 1imit “"other" 0il shale to the Colony
_ plant design, one cannot conclude any differences.

18-11

(~ 3-6: In deciding which technology should "represent” "Other" oil shale, DOE
chooses Colony by a process of elimination. Lurgi, Occidental MIS, Superior,
Union, and Paraho are not chosen because of small scale tests, inadequacy of
data, or because Colony had generated more data. Different criteria are used
in the choice of technology for the NOSR case study, resulting in the choice
of Paraho retorting plus TOSCO for the fines.

This variable standard does not result in an accurate comparison of

NOSR and other shale resources. Only the characteristics of the resource should
dictate the choice of the technology. The technologies chosen for the NOSR'case
study could be applied anywhere. The only differences would result from differences
in environmental setting or the geochemistry of the shale. Thus, central Piceance
Basin siting might increase sulfur emissions because of higher S content in the
shale feedstock. (This might not occur, depending on the retorting technology.)
However, south rim locations such as NOSR would be most sensitive to cumulative
impacts of surrounding or neighboring facilities. (Union, Colony, Mobil, Chevron)

18-12

Even though DOE rejects all the other technologies because of inadequate
environmental data, the industry has nol Various developers are planning modular
or full-sized commercial applications using Union B, Lurgi, Oxy MIS, and Paraho
_ technologies.

(™ 3-16: Even though there is no generally accepted Flattops PSD analysis, it
18-13 is general knowledge that 400,000 BPD is considered to be the maximum safe

production level assuming 0.16 1b/barrel emissions for sulfur dioxide.by EPA
__ for planning purposes.

(— 3-16: Non-attainment for TSP (PM) is applicable today only in Mesa County.
18-14 EPA reinterpretation of data and law means that Rio Blanco and Garfield Counties
are PSD for particulate matter.

r‘3+21: Even though the cumulative health and safety risks represented in fugure
' 3-6 are probably correct, the discussion in the text which posits a "light"
safety risk for coal and oil shale liquids is probably incorrect. -Mining
18-15 hazards are a problem with both, probably more severe with coal. However,
even 011 shale has problems with gassy mines, hydrogen sulfide gas, and poor
_ rock stability, especially in the center of the basin.

as indicated here. .First, the development of a concentrated 50,000 barrel per

' : 3423: The socio-economic impacts of biomass option may not be as "significant"
18-16
day equivalent ethanol operation in a single location is unlikely. More likely
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will be dispersed siting of many small plants and their gradual construction.
Second, many small plants are likely to be constructed on farms, rather than

at centralized locations. Third, the region chosen by the EIS analysis, as well
as other likely ethanol plant locations, has a much higher population density

and many larger comnunities than does. the oil- shale region. With oil shale

and other fossil synthetic fuels there is no choice but centralized, concentrated
development and most sites are planned in low-population density 1ocat1ons
Moreover, the mid-west is suffering greater unemployment than the already

booming energy regions of Colorado and other western energy centers. Thus,
biomass production in I1linois, together with dipersed siting, may have beneficial
rather than negative effects. For the same reason, the expend1ture levels assumed
L_'for‘ biomass may be higher than necessary.

3-23:  The text seems to indicate that well-planned "new towns" such as Battlement
will lessen the significance of socio-economic impacts. This is incorrect. Such
"new towns" are only a symptom of the seriousness of the problems. "Adequate
prior planning and preparation" will not make impacts insignificant. It will
only help make them more manageable, perhaps. For example, no one knows whether
_ Battlement will work. ‘

18-17

3-28:  The revenue/expenditure balance for NOSR is misleading. Total plant-life
18-18 revenue is not the problem. The lack of lead revenues with which to prepare

; for impacts is the problem.

"4-10:  There is no 1nformat1on on the socjo-economic environment for central
18-19 I11inois.

-18-20 (: 5-2: Mercury and .possibly arsenic may be significant non-criteria po]Tutants.

5-3: DOE snould not wait for the site= spec1f1c EISs to do a cumulative air
18-21 | quality analysis. Concern is great concerning the cumulative air quality

impacts of NOSR, Union, Chevron, Colony, and possibly Mobil.

5 general: Most of the description of 0il1 shale's problems are quite accurate.

Why we continue to pursue this option when we know the risks is beyond us.

5-9; The conservation alternative only assumes automobile efficiency
18-22 improyements to reduce petroleum consumption. However, reductions in VMT
(vehicle miles traveled) may be even more effective in reducing emissions.
(— 3-13, 5-37, Appendix C, etc: The EIS contains an unfair comparison of
shale and biomass SO02 emissions. Admittedly, if extremely small ethanol plants
are dispersed in many-locations and use high-sulfur coal, we will have severe
- air quality problems. However, moderate scale biomass plants will involve
emissions cleanup. Sulfur control efficiency need not be as skewed as DOE
indicates. '

18-23 Uncontrolled oil shale emissions (50 000 BPD) will be 240-384 tons per

| day SC2 (OTA). Uncontrolled biomass emissions assumed by DOE will be 510 tpd.
This assumes 6.1% sulfur coal. Lower sulfur coal and crop residues are available
which can significantly reduce uncontrolled emissions. If equal control v
efficiencies are applied, biomass and oil shale will have much closer emission
rates. 0.04 1b SO, per barrel (oil shale) represents about 99.9% efficiency. _
However, DOE assumed only 90% efficiency for sulfur- control with biomass. While -
some shale technologies can today achieve 99.6% S removal, some companies contend. .
that they cannot exceed 95% removal. This assumes-the use of flue gas desulfurizatic
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With high sulfur coal and FGD, 95% efficiency can also be reached. Thus, biomass
may have a comparable emission rate to at least MIS oil shale technologies.

5-37: The 5.1 TPD SOp is not consistent with other figures (C-23, 3-13, or
table 5-10). Which is right?

5-38: The discussion of water consumption here and in chapter 3 and Appendix C

is confused and possibly inaccurate. The. important variable is water consumption
-- not water delivery capacity. The later is important for sizing well delivery
or water storage capacity, but the critical variable in computing total water
availability is net consumption. If water is removed from a stream, but most

is returned for reuse, other users are not affected except by quality degradations.

A1l the figures used in the analysis refer to water delivery capacity,
not net water consumption. This should be changed. .

Particularly bothersome is the large water requirements for biomass.
However, we believe that most of this is return flow. Of the 109 MM GPD input
for ethanol production, the EIS indicates that output of 15.4 MM GPD requires
treatment. However, much more output will not require treatment (e.g., cooler
blowdown or cooling water). There is no complete information on water balance.
This should be provided. (We searched several documents unsuccessfully to find
such an analysis. Only a small amount of water is used for making the mash. It

_ is this that is lost, plus a small amount of cooling water makeup.)

C-3: The water (net) consumption for the NOSR case study amounts to less

than 1 gallon of water per gallon of shale oil produced. This is not consistent
with other analysis, which indicates a minimum ratio of 2 barrels per barrel
produced (0TA). Also, the choice of one of the Teast water intensive technologies
for NOSR biases the analysis against the choice of one of the most water intensive

l_ technologies for "other o0il shale.”
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RESPONSE SET 18

18-1 Refer to the response to comments 3-5 and 17-4.
18-2 See response to comment 17-4.

18-3 DOE does not believe that there are substantial changes in the proposed
action that are relevant to environmental concerns not addressed in
the draft EIS, or that there are significant new circumstances or
information relevant to environmental concerns which would require a
supplement to the draft EIS. If such information is developed at some
later reexamination of the NOSR 1 project, then a draft and final supple-
ment to this EIS will be prepared, pursuant to the CEQ NEPA regulations.

18-4 Refer to the response to comment 2-7.

18-5 In the description of the NOSR reference plant on pages B-1 and
B-2, specific processes, not general industry representation, were
used. Refer to the response to comment 3-10 for a discussion of
Colony's selection. Coal used for the biomass option was I1linois
No. 6, which is 3.34% sulfur. We have no data to support the
claim that SRC II results in the highest toxicity among coal
synthetics. Data available for EOR projects in that region of
California do not support the contention that it has the highest
water use and air pollution potential,

18-6 Assumptions of problems in the methodology for air emission

comparisons have no basis in fact. (See response to comment 18-10.)
18-7 Refer to the response to comment 10-4.

18-8 The simultaneous construction of four 50,000 bbl/d facilities
at NOSR 1 is not a feasible option from the standpoint of socio-
economic impact considerations. DOE is acutely aware of the
cumulative socioeconomic impacts in the NOSR region currently
emerging from the Union, Colony, and C-b 0il shale ventures.
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18-9

18-10

18-11

There should be no differences in environmental impact due

to selection of a development option because DOE will have an
important role in the project whether it is leased, developed as
GOCO, or developed by other means. Similar environmental stipula-
tions and requirements will be applied to any project, regardless
of the development policy option selected.

The air emissions estimated for NOSR are for a specific plant

using a specific mix of processes. The emissions estimates were
supplied by the developers of the processes. Industry averages
were not used. (See description of the NOSR plant on pages B-1

and B-2.) Refer to the selection criteria on pages 3-1 and 3-2 for
an explanation of Colony's selection. '

The variations in socioeconomic impacts occasioned by the

development of different technologies under a NOSR 1 development
option would Tikely be minimal. It is conceivable that larger

work forces could be required for in situ technologies than those
required for surface technologies; however, there are other features
of any given development configuration that would have far more
significant influence on the magnitude and adversity of NOSR 1-based
socioeconomic impacts. It is generally agreed that the severity

of socioeconomic impacts associated with oil shale development
derives primarily from the level of employment involved: the

larger the work force of a given'development the more discernible

is the social and economic effect on the local environment. Thus
the absence or inclusion of labor-intensive ancillary facilities

(at Teast with regard to construction manhower) such as upgrading
or hydrotreating facilities, unique water diversion or storage
structures, pipelines, fixed rail transportation systems,
community-development or work camp.residential accommodations, off
site fabrication and staging facilities, in short, any of these
variable features of a given oil shale project can substantially
alter the project's overall work force and concomitant popuTation
effects. These factors are also shaped by the management philosophy
of a project's sponsdr and perhaps'most fundamentally by the time
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18-12

18-13

18-14

18-15

frame in which the development occurs. In the absence of a definite
development time table or sponsor and without knowledge of the
engineering, design, and overall facility configuration that could
prevail at NOSR 1, it is difficult to formulate accurate esti-

mates of employment and population effects.

Characteristics of the resource 1imit technology choice to

some degree but do not dictate that a single process is the only
acceptable one. The DOE did not "reject other technologies" in the
sense implied in the comment. Refer to the selection criteria

on pages 3-1 and 3-2 for the rationale of considering the Colony
process as representative for EIS purposes.

The estimate of 400,000 BPD as the maximum production limit

that could be achieved without violating the PSD increments for

Flat Tops was based upon extrapolations of Valley Modeling results.
However, this estimate is conservative and EPA unofficially estimates
that the limits are probably in the range of 800,000 to 1,200,000 BPD.
No one accepts any of these estimates as being other than an educated
guess, and well outside the model validity.

The status of the air quality control district for the oil shale
region was incorrectly represented in Figure 3-4 and has been
changed. Due to a reinterpretation of data and law, Rio Blanco and
Garfield Counties are considered attainment areas for particulate
matter even though Mesa County is a nonattainment area.

Refer to the discussion on page 3-6 and to the response to comment
12-16.
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18-16 The chart on page 3-24 has been modified. It serves to show
the various population changes which would probably occur as the
results of each alternative. The discussion does not suggest that
a concentrated 50,000 BPD ethanol operation would be constructed.
Rather, on page 3-23 it is stated that "some spreading out of the
14 alcohol p]ants is Tikely, and any one community would experience
only a fraction of the indicated population increase.” Therefore,
the socioeconomic impacts would be significantly less for decentralized
rather than centralized alcohol production. The expenditure levels
for biomass are based on the estimated cost of constructing 14
separate 3,600 BPD plants.

18-17 We agree with the statement that new town planning and other
mitigation efforts will not make socioeconomic impacts of large-
scale industrial development "insignificant.! However, the contrary
was never intended to be portrayed in the PEIS. The distribution
between an effort to "“lessen the significance of socioeconomic
impacts" and the total elimination of such impacts is one of
potentially infinite proportions.

The statement that "no one knows whether Battlement Mesa will

work" presents several key issues with regard to community
development and impact mitigation. The first is that no one

could "know" whether any impact mitigation strategy will succeed

or fail until all the results are in. Also, even after any community
development plan has been in place for years, there is a possibility
that there will be no consénsUs as to whether or not it has “"worked,"
as that term implies a multitude of subjective judgments which must
be made to evaluate the plan's effectiveness in mitigating impacts.

Finally, the implication that uncertainty of outcome is an
insurmountable barrier to action contains as its basis philosophical
considerations which are beyond the scope of this discussion.
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18-18 Analyses of plant life revenue and front-end revenues are both
relevant to a detailed discussion of fiscal impacts. As an example,
projected revenue surpluses in the latter years of the project
could be pledged to finance front-end costs, through municipal bonds
guaranteed by participating companies or through prepayment of taxes.
However, we_agfee that front-end financing is among the ultimate
fiscal impact issues.

18-19 Site-specific socioeconomic baseline data were developed for
the NOSR 1 study area only.

18-20 The comment correctly states that mercury and arsenic may be
significant non-criteria pollutants. The text has been ammended.

18-21 Refer to the response to comment 2-8.

18-22 A hypothetical projected reduction in vehicle miles traveled (VMT)
is another possible way of representing the conservation alternative.
Refer to the response to comment 5-1(G) for a further discussion
of ‘the conservation option.

18-23 Biomass emissions were revised. Refer to the response for
comment 3-10 for a discussion of EIS versus OTA emissions estimates.

18-24 Revised emissions for biomass are reflected in all discussions.
18-25 Biomass water requirements have been revised.

18-26 Refer to the response to comment 3-17 for a discussion of

o NOSR versus OTA water estimates. Page C-3, 1isting NOSR operating
parameters, states NOSR net raw water requirements are 73,714 BPD.
NOSR shale 0il1 production is 1isted as 50,250 BPD, a ratio of 1.467
gallons of water per gallon of shale oil. The analysis which resulted
in the design of the reference plant for NOSR predates- the
Programmatic EIS by about a year, and did not deal with water
conservation explicitly. More recent conceptual designs for NOSR
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show possible water/oil ratios ranging from less than 2 to over
4, but these results are not 'in any document suitable for
referencing at this time.
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Rio Blanco Natural Gas Co.

2000 WESTERN FEDERAL SAVINGS BUILDING
718 17TH STREET
DENVER, COLORADO 80202
(303) 292-1350

December 8, 1980

G. R. Gilmore

Captain, CEC, USN

Director, Naval Petroleum and.
0il. Shale Reserves

Department of Energy

Washington, D. C. 20461

RE: Colorado 0il Shale

" Dear Captain Gilmore:

Thank you for your November 26, 1980 letter. I would
be pleased to have my company's comments included in
the final Environmental Impact Statement for the Naval
0il Shale Reserves, Garfield County, Colorado.

Sincerely yours,

RIO BLANCO NATURAL GAS CO.

Robert E. Chancellor
President
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Rio Blanco Natural Gas Co.

2000 WESTERN FEDERAL SAVINGS BUILDING
718 17TH STREET
DENVER, COLORADO 80202
(303) 292-1350

December 8, 1980

Charles W. Duncan, Jr..
rtment of Energy

54, Forrestal Building
ton, D. C. 20585

Secretary
U. S. Dep4d
M/S 7E-
Washi

RE: Government Financial Involvement In Oil Shale Development:
Occidental - Tenneco Request For Federal Loan Guarantees
For Prototype 0Oil Shale Tract C-b, Rio Blanco County,
Colorado -

Dear Secretary Duncan:

The subject request for $3+ Billion in loan guarantees calls for a
review of the history of this tract and the present operator's plan
for its development. '

This tract was originally selected for leasing because it was thought
that although the depth to the richer o0il shale values exceeds 1,000
feet and the lower half of the 1,700 foot thick target rocks exhibits
porous and cavernous zones containing water and natural oil and gas;
knowledge gained from work done by and at the expense of private
industry concerning methods to exploit the Kerogen rich lower zones
would justify the leasing of the tract. The original plan of develop-
ment called for underground mining into these lower zones.

The initial purchasers of the lease relinquished their interest therein
and through a series of complex negotiations, Occidental 0Oil Shale, Inc.
and Tenneco 0il Shale Company have become operators of the lease., Their
present extraction plan is for modified in situ burning of the o0il shale
rocks overlying the lower sequence -- this primarily in the Mahogany
zone. Occidental has for some time, with government assistance, been
cggduéting pilot in situ extraction from the Mahogany zone in the

Rifle area which it has indicated to be commercially viable.

Thus, detrimental to the public interest, the original purpose for

granting this lease in the area of the richest oil shale values is

now negated. The planned in situ extraction work in the upper half
of the 0il shales on Tract C-b could very well preclude any future

opportunity to recover the more than 1 billion barrels of shale oil
in the lower half of the sequence.
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Secretary Charles W. Duncan, Jr.
December 8, 1989
Page Two

In the rush to achieve commercial scale shale oil production, this
unfortunate circumstance should not be overlooked. 1If the government
is inclined to some sort of financial assistance to the Tract C-b
operators, that assistance should be limited to a return to the
original purpose of the leasing, which included efforts to evolve
extraction methods for the lower half of the oil shale sequence.

Sincerely yours,.
RIO BLANCO NATURAL GAS CO.

ey

Robert E. Chancellor
President

cc: Attached List
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Copies of Letter dated December 8, 1980 to Secretary Charles W.
Duncan, Jr., U. S. Department of Energy; RE: Government Financial
Involvement in 0il Shale Development - to:

Undersecretary John Deutcy
U. S. Department of Interior
1000 Independence Avenue
‘Washington, D. C. 2003

Mr. James R. Rollo
Office of the Director
* U. S, Department of the Interior
Geological Survey
Mail Stop 171
Reston, Va., 22092

Mr. Charles F. Metzger

U. S. Department of Energy
Regional Representative

1075 South Yukon

P. 0. Box 26247 Belmar Branch
Lakewood, Co. 80226

Mr. Frank Gregg, Direcor
Bureau of Land Management

U. S. Department of Interior .
Interior Building
Washington, D. C. 20240

—————) G. R. Gilmore

Captain, CEC, USN

Director, Naval Petroleum & 0il Shale Heserves
- Department of Energy

12th and Pennsylvania Avenue NW

Washington, D. C. 20461

Mr. Hillary A. Oden

U. S. Geological Survey
Conservation Division ‘
National Center Mail Stop 650
12201 Sunrise Valley Drive
Reston, Virginia 22092

Mr. John Trippe

Conservation Manager, Central Region
U, S. Geological Survey

U. S. Department of Interior

Denver Federal Center

Box 25046 MS 609

Denver, Co. 80225

Mr. B. Curtis Smith

Area Manager, White River Resource Area
Bureau of Land Management '

P. O. Box 928 19-4
Meeker, Co. 81641



Mr. Peter A. Rutledge
Area Oil Shale Supervisor
U. S. Geological Survey
131 North 6th, Suite 300
Grand Junction, Co. 81501

Mr. C. J. Curtis _

Area 0il and Gas Supervisor
' U. S. Geological Survey

P. O. Box 2859

Casper, Wyoming 82602

Mr. Edgar W. Guynn DlStrlCt Englneer
U. S. Geological Survey

2000 Administration Building

1745 West 1700 South

Salt Lake City, Utah 84104

Oil Shale Environmental Advisory Panel
Attention: Mr. Henry O. Ash

Denver Federal Center

Building 67, Room 820 A

Denver, Co. 80225 '

Mr. Roger Williams

Regional Administrator
Environmental Protection Agency
1860 Lincoln Street

Denver, Co. 80295

Mr. Steve Schmitz )
Colorado State Energy Impact Coordinator
1313 Sherman Street, Room 523

Denver, Co. 80203

Mr. Kevin Markey
Friends of the Earth
2239 East Colfax Avenue
Denver, Co. 80206

Mr. David A. Coppedge
Sun Gas Company

P. 0. Box 20

Dallas, Texas 75221

Mr. Jce H. Crosby

CSG Exploration Company

2280 Energy Center One Building
717 -~ 17th Street

Denver, Co. 80202

Mr. John D. Haun
1238 County Road 23
Evergreen, Co. 80439

Mr. Jon Rex Jones

Jones Company
P. O. Box 787 19-5
Albany, Texas 76430



RESPONSE SET 19

These comments do not raise any specific issues which require an
agency response in this EIS.
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PHILLIPS PETROLEUM COMPANY
BARTLESVILLE, OKLAHO_MA 7400_1_1- 918 661-6600

October 27, 1980

Dr. C. M. Wong

Program Manager, Naval 0il Shale Reserves
Naval Petroleum and Oil Shale Reserves
12th and Pennsylvania Avenue, N.W. '
Mail Stop 3344

Washington, D. C. 20461

Dear Dr. Wong:

We would like to offer the following comments in
connection with the Draft Programmatic Environmental
Impact Statement (DEIS) development policy options,
Naval Oil Shale Reservations, Garfield County,
Colorado.

We believe the United States o0il shale resources should
be expeditiously developed in order to reduce our
dependence on imported oil. The development of oil
shale on Federal land beyond that presently subject to
lease is certainly desirable. The Naval 0Oil Shale
Reserves in Colorado should be developed in connection
with this program.

These reserves could best be developed through a Federal
leasing program with free market mechanisms as financial
incentives.

Sincerely,

] L}
C. A. Ventz
0il Shale/Oil

nager
CAW:bh

070 "HS VM
SIuLIJAVNYIO

8. Hd 10| |£ 199
43A1323Y
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RESPONSE. SET 20

No response necessary.
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N OCCIDENTAL OIL SHALE, INC.

v P.0.BOX 2687 751 HORIZON CT. = GRAND JUNCTION, COLORADO 81502
(303) 242-8463

December 5, 1980

W. F. McDERMOTT,
Executive Vice-President

Mr. Don Silawsky

Naval Petroleum and 0il Shale Reserves
12th and Pennsylvania, N.W.

Mailstop 3344

Washington, D.C. 20461

RE: Draft EIS, Naval 0il Shale,
Colorado, DOE

Dear Mr. Silawsky:

Thank you again for returning the telephone call on Tuesday, December 2,
to our Denver office and the discussion on the Draft EIS on NOS-1&3.

Your offer to review written comments until around the middle of December
is apprec1ated Some specific comments include:

~ 1. Statements on pages 3-10, 3-12 in Appendix C indicate
development of NOS-1&3 is more net energy efficient than other
91-1 0il shale development and the other four energy development

options with the exception of additional 0CS leasing. Firm
data from other o0il shale operations to support this conclu-
- sion are inadequate.

a8 2. The air pollution emissions and water requirements on pages 3-
13, 5-3, and 5-15 are based on Colony EIS, TOSCO II stipulated
data and assumptions. Review of these data and current PSD
requirements ‘merits consideration.

21-2

) €

3. The discussion in Appendices B and C concerning cost of operation
: _ for a 50,000 BPD plant between either a producer or a government-
21-3 run operation needs careful review and rewrite, especially in

~ , comparison to the DOE recently received solicitation under the

_ Federal Non-Nuclear Research and Development Act.

It is requested that the comment period be extended into early 1981 in order
that the incoming Administration be afforded an opportunlty to review this
and other outstanding draft EIS's.

Very tru]y yours,

///hﬂ/ ott z>\¥A

McDe
WFM/cj
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~ RESPONSE SET 21

21-1 Based upon the energy réquireﬁents analysis in the Programmatic

EIS and reinforced by the results of Appendix G, the conclusions
drawn in the EIS appear correct. '

21-2 The EIS was revised to reflect emissions -levels from the Colony
PSD permit. '

21-3  The need for fu?iherfrej{éw:ﬁhd"reWriﬁef"concerning cost of
operation betWéén-eiﬁhéf;a-producer.or a government run operation"
is not apparent and the comment concerning those needs is not
sufficiently explicit to define the objectives of such a review.

The relevance of "the DOE recently received solicitation under

the Federal Non-Nuclear Research and Development Act" to the NOSR 1
EIS or its impact upon the relative cost of. operation between "a
pkoducér or a gdverhmeﬁt-run'opéfation" is also not apparent.
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PUBLIC HEARINGS
FOR THE
DRAFT ENVIRONMENTAL IMPACT STATEMENT
DEVELOPMENT POLICY OPTIONS
" NAVAL OIL SHALE RESERVES
GARFIELD COUNTY, COLORADO
Tuesday, november 18, 1980
Ramada Inn Convention Center

Grand Junction, Colorado

2:00 p.m.

HEARING PANEL

JACK O'BRIEN, Regional Environmental Coordinator, D.O

LEE BRENNAN
WILLIAM GOODE

DON SILAWSKY

MICHAEL R. FOSDICK, Director of Engineering, NPOSR

- KAREN MAHER

Reglistered Professional Reporte
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INDEX

IHTRODUCTION by Jack O'Brien
REMARKS by Lee Brennan
COMMENTS by Ted Nation

by Lawrence Zuckerman

by Mr. Silawsky
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THE FOLLOWING PROCEEDINGS WERE HAD AND DONE, TO-WIT:

MR. O'BRIEN: Good afternoon, and welcome. iy name
is Jack O'Brien. I'm the moderator for thils afternoon's
meeting. I'm also the Regionél Environmental Coordinator
for the Departmeﬁt of Energy, stationed in Denver.

Joining me on the panel this afternoon are Lee
Brennan, Deputy Director éf the Office of Naval.Petroleum
and 011 Shale Reserves; Bill Goode, Evnironmentalist, Offlce
of the Assistant Secretary for Resource Appllications; Don
Silawsky, Environmentalist for the Naval 011 Shale Reserves;
and Mike Fosdick, Director of Engilneering for the Naval
Petroleum and 011 Shale Reserves, stationed in Casper,
Wyoming.

The Department of Energy, and I will refer to that
as DOE, has prepared a draft environmental impact statement
in accordance with the National Environmental Poliecy Act
in order to assess the environmental impact of proposed
policy‘Options to develop the 55,000 acre Naval 0il Shale
Reserves, and I'm going to refer to those as the NOSR's,
Naval 011 Shale Reserves 1 and 3 near Rifle, Colorado.

Commercial scale production 1s forseen, ranging
from one 50,000 barrel per day facility to several facllities
produeing up to 200,000 barrels per day, which 1s curféntly
viewed as the maximum potentlial from the NOSR-1 and NOSR~3

0i1l shale reserves.
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T beg your pardon,‘can you hear me better now? I
hope we were able to pieck up all of that.

At this maximum production of 200,000 barrels per
day, the recoverable reserves of high grade oil shale from
NOSR's 1 and 3 would be exhausted in approximately 25 years.
NOSR shale oil development policy options include: (a)
leasing large parcels to‘industry; (b) joint government/
1ndustry ventures; (c¢) government-owned/contractor-opefated
ventures; and (d) quasi-utility ventures.

.Now, the law requires the President and Congreés
to approve any action that DOE proposes to take. This
meeting 1s the third step in the Department's EIS process.
The‘first was ﬁhen DOE conducted public EIS scopling meetings
in Grand Junction and Demver on February 5 and 7, 1980. The
second was the publicatioh in September 1980 of the Draft
Programatic EIS. The fourth step will be publication of
a Final EIS, followed by the final step of publishing a
record of the decisilon,

The public is invited to submit written comments or
suggestions for consideration by DOE in preparation of that

final EIS, as well as participate in any of the meetings

“which are being. held both today in Grand Junction and Denver

the day after tomorrow. Input from these meetings will assis
us in preparing theffinal EIS.

Written comments should be received at DOE by
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November 28, 1980, to insure consideration in the preparation
of the final EIS. The public meetings are s;heduled to be
held again here in Grand Junction, and then in Denver day
after tomorrow.r

All comments may be sent to Donald Silawsky, .:
Environmental Project Manager, Naval Petroleum and 0il Shale
Reserves, U.S. Department of_Energy, 12th and Pennsylnania,
Northwest, Mail Code RA-3344, Washington, D.C., 20461. He
may be contacted by phone at Area Code 202, Exchange 633-8641

Now, fhat information will be available to anyone
who wishes it. If they will just come forwardbfollowing
the meeting, I will make sure you have that address_and
that phone number. |

Congress_gave the Department of Energy control over
the Naval Oil Shale Reserves in 1977. DOE has since been
investigating the potential tq develop a 1arge—scale mine

and production faclility there as a means of increasing the

‘nation's supply of domestic fuel,.

NOSR-1 and NOSR-3 were withdrawn from the Navy by.
executive order in 1916 and 192M as potential reserves of
military fuels. In 1962, Public Law 87-796 gave the Secretér
of fhe»Navy the same authority to develop the NOSR's as he
has for the Naval Petroleum Reserves. In 1977, Public Law
95-91 transfered the jurisdiction over the Naval Petroleum

and 011 Shale Reserves from the Navy to the Department of
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preliminary engineéring fbrva site-specific commercial-scale

gency. The draft EIS described in this notice -- the notice

the impacts of the various policy'options to develop NOSR:

Energy.

| Stermming from the lncreased awareness of domestic
producﬁicn needs which resulted from the Arab 011 Embargo
of 1973-74, a multi-year ﬁbé-deﬁéIOpment plan for NOSR's 1
and 3 was prepared by the Navy and was submitted to Congress.
This plan was approved in 1977. The initial objective of
the plan was to assess the 01l shale and water resources of
NOSR 1 and 3, deVelop environmental base line data, and
determine the most suitable development scenarios fsr NOSR
1 and 3. The goal of this 1977 plan was to prepafe a master
plan fof government development of commercial shale facilitiep
on NOSR 1 and 3; |

In late 1978, the plan was divided by DOE into two

phases. The first 1is an environmental base line determination
as well as-a reSoufce and technology assessment, both to be
completed in late 1981. The second_is an environmental

impact analysis and an EIS with the requisite supporting
facility. Phase one and two‘can serve to maintain the
momentum and timeliness of all of the options of leasing,

Joint venture, of government  facllities, under any contin-

for today's meéting - will use information developed in

Phase one and in DOE's overall oil shale program to discuss
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1 and 3 in Colorado.
The funds to develop the NOSR's under the several
policy options consldered in the EIS -- that 1s lease,

industry partnership, government ownership, and so forth --

~have not yet been authorized by Congress. The EIS will be

included in any DOE- recommendation to Congress for NOSR
development,.

Currently there are two major héating,.that is
retorting, processes developed by industry to retort oil
from shale: surface and modified in situ. Both involve
the steps of mining, extraction, and upgrading to some
degree. Transpoftation of the shale o1l from the site to
a reflnery market 1s the last major step.

| A 50,000 barrel per day surface retorfing facility
producing upgraded oil from 30—gallon?pef—ton 011 shale
will require the mining and crushing of about 70,000 tons
of oil shale per day. About 85 percent of tﬁis tonnage must
be disposed of on thevéurface as spent shale. It may be
possible, however, to repurn a lérge portion of that speht
shale to the underground rooms.

In the modified 1n situ, that 1is underground 6r in-
place process, 20 to_uO pércen£ of each_retorted column is
mined to create a void. The rémaining rock 1is rubbiiiZed
and retorted by firing in place. The shalé oll is then

pumped to thersurface.
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There are approxlimately 17 options avallable for

extracting oll from shale. These fall broadly into the

categories of retorting, solvent processing, and bio-leaching

Retorting, the most wldely used method, heats oill
shale either in an above-ground vessel or in situ, to the-
temperaturevat which kerogen, the organic material within
the ore, 1s decomposed into gas, condensable.oil, and a
solid residue. The rate of kerogen decomposition is high
at retort temperatures of 900 to 950 degrees PFarenheit, and
complete decomposition occurs within a few minutes. Product
characteristics are similar to those products obtained from
thermal cracking and coking of petroleum.

Upgrading describes on-site methods of improving
the flowabllity and the chemlcal propertiles of shale oll
and gas. The methods used are commonly practiced in the
petroleum refining industry during'coﬁversion of petroleum
into finished‘products, that 1s gasoline, diesel fuel, and
things like that; but modified to accomodate the special
charaéteristics of shale oil. A minimum of upgrading is
necessary to transport shale oil fhrough unheated pipelines;i

The followling environmental 1issues were among those
addressed in the draft EIS. Tﬁis,list was not all knelusive,
nor was it intended to be a predetermination of impacts.

The effects of the labor market resulting from the

development options, and the effects of the resulting labor
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immigration 6n the local infrastructure was the first

in detall. Some of the major i1ssues for each option are

considered. MNumber two} the effects of the proposed
dévelopment options on the communities in Garfield and

Rio Blanco counties of Colorado. Number three, the effects
of NOSR development options on tax bases. Number four,

the general effects of oll shale mining, storage, disposal,
and plant runoff on surface water and ground water quallty
and aquatic ecblogy. Number five, the general effects of
the propoSed options on alr quality, ineluding the éomuined
effects with other major or planned éemission sources in
the area.

Number six, the effects of potential acecidents and
product releases on water supply and ecology. Number seven,
the effects of each development option and operation on
present and future land use and terrestrial ecology. Number
elght, the effects of development on local water resources,
including the Colorado River. Number nine, the effects of
spent shale disposal. MNumber ten, the effects of transporting
the shale o1l from the site to a refinery.

.For each of the four proposed development policy

optlions, signiflicant economic issues were also addressed

as follows: For leasing it, maximum parcel size, royalty
terms; lease payment schedule, diligence requirements.

For government/industry‘Joint fenture or GOCO, mix
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"of ownership -- I beg your pardon, this 1s for Joint

industry venture. A mix of ownership, investment/payment
schedules.

For the GOCO venture, treatment of sales and fee
schedules. And for the quasi-utility venture, government
definition and control of rate of earnings.

The final EIS will examine and compare the environ-
mental effects of NOSR policy options as well as reasonable
altefnatives to NOSR-1 and 3 development, including, one,
no action; two, increased conservation; three, oil shale

development on other land; four, enhanced oll recovery; five,

outer continental shelf o0il production; six, coal liquifaction;

seven, tar sands; and eight, biomass and alchohol prdduction.
Now, all interested parties have been invited to
attend the meetings both here and in Denver, and to submit
comments or suggestions in connectiqn with the preparation
of the final EIS. Written comments or suggestions may be
submitted in lieu of or in addition to participation at these
meetings. Those desiring to submit commenfs or suggestions
to be addressed in the final EIS should submit them to Mr.
Silawsky, and again we hévg given‘you that address béfore
and we will give 1t to you after the meeting if you desire
to contact him that way. |
This meeting will not be conducted -as either an
evidentiary or an adversary hearing. Those whé choose to
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make statements may not be cross-examined by other speakers.
However, members of the panel may ask the speakers questions
needed to cilarify statemenﬁs or positions advocated.

The purpose of the meeting 1s to give you, the public
the opportunity to participate in the decision-making process
We from DOE are here to learn and to listen.

Now, in order to provide the Department of Energy
with as much information as possiblé, and with as many views
as can reasonably be obtained, and to provide interested
persons with equitable opportunities to express their_views,
we have adopted the following guldelines: Speakers will be
called on to testify in the order they sign in, provided
they express thelr interest to speak. Should any speaker
desire to provide additional information for the record,
it may be submitted in writing no later than November 28, 198
Written comments will be considered and given weight equal
to oral comments.

A transcript of thils meeting will be retained by
DOE and made avallable for inspection at the Freedom of
Information Library, Room GA-152, Forrestal Building, 1000
Independence Avenue, Northwest, Washington, D.C. 20585,
between the hours of 8 a.m. and 4:30 p.m., Monday through
Friday. Upon completion of the final EIS, 1t will be availl-
able at DOE and in the public libraries of Grand Junction

and Denver.
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Those not desiring to submit comments or suggestions
at this time, but who would llke to receive a copy of the
final EIS when it 1s 1ssued, should also notify DOE. Those
seeking information in thls regard should also contact
Mr. Silawsky.
All suggestions, comments and questions‘submitted

to DOE by November 28, 1980 will be carefully considered

- in the preparation of the environmental impact statement.

. We appreclate your interest in the process, and
welcome you to today's meeting, as well as any future DOE
meetings.

I would 1like now to call upon Lee Brennan to discuss

'some specific issues on the draft EIS. Lee?

MR. BRENNAN: Good afternoon, Jéck. What I would
like to do 1s give you a little bit of a perspective on
where thls 1impact stafement sits 1n the overall decisilon
process of the Department of Energy regardlng the Naval 011
Shale Reserves.,

First we will go to a map. For anybody who 1s not

familiar with the property we are talking about, the Naval

011 Shale Reserves are located a few mlles northwest of
Rifle, and abbut 60 miles east of Grand Junction.

The draft EIS that we are dealing with here forms
one of these building.blocks of the decision process on what

to do, what 1is the best method to utilize Naval 0il Shale
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Reserves. The first step in that process 1s to analyrze in
a generic manner impacts associated with the proposed action,
that 1s development; to compare that analysis with other
alternatives for accomplishing an objJective; and to identify
a preferred alternative.

A key element of that process 1s what we are here
for today, which is to elicit comments from the publie, and
we also gather comments from appropriate government agencies.

| The document that we are dealing with now 1is a

programatic environmental impact sfatement which deals with
the broad policy options. The decision that comes from this
document would then lead us to a site-specific environmental
impact statement which would deal with a specific project
at a specific site. |

Now, where this fits in a hypothetical schedule.for
any development at the NOSR's, the programatic EIS is part
of tﬁe predevelopmént program, which, as you can see, runs
through early 1984, That program will generate a considefabl
amount of documentation, which would be submitted: through
the Administration to Congress. Any further work beyond

this predevelopment or study phase would require ¢ongressiona

approval. Again it would also require going through the

Administration channels of the Office of Management and
Budget, and up through the White House. Okay.

The predévelopment plan of program itself is broken

22-13
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1ﬁto many components. The one we are concerned with
revolves around the phase one decision and the programatic
EIS. Now, based on the decision that comes out of this
phase, which the programatic EIS will be packaged with.what
we call a decision package, aﬁ action memoranda that will
be sent up through fhe Depaftment of Energy.

Based upon that-deeision, we will then scope this
second phaée, which begins in late '81 into '82, of the
predevelopment program. The basic elements will remain,
but they will be scoped to fit with the decision that should
come out:-sometime in 1981.

Finally, again that decision that we are dealing
with is the basic decision of should the NOSR's in Colorado
be developed at al;? If so, in what manner should they be
developed? For example, lease, Joint venture, government
Qenture, GOCO or utility-type venture.

So I hope that gives you a little better perspective
of how the EIS fits 1n with the DOE policy making.

| Now I would like to turn it back to Jack, and we
can get on with the business at hand, which 1is to receive
your comments. Thank you.

MR; O'BRIEN; I don't think we had a sign-in sheet
for those,or‘you who wish to make a presenﬁation or give

comments today. So at this time I would ask those of you

who do wish to comment to raise your hands, and I will then
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call upon you.

Wé have the travelling microphones we will bring
to you. Please, identify yourself and who you represent,
i1f anybody other than yourself, just for our records, please.

| The first gentleman here?

TED NATION: My name is Ted Nation. I represent
the Two Rivers Citisens Association of the Grand Junction
area. I have a rather extensive comment, so I don't know
whethér it's best to do it here, but I will try.

I have reviewed your document and fouhd 1t weak in
design and woefully inadequate in its treatment of the
chosen alternatives. However, even within these serious
limitations, your draft EIS clearly shows that the conser-
vation alternative is infinitely superior to any of the
oil shale alternatives, both from an environmental and
soclio-economic standpoint. 1In fact, the conservation
alternative 1s rapidly being implemented by the market as
consumers purchase lighter weight and more fuel-efficlent
cars,rand fuel imports continue to drop dramatically without
any appreciable increase in domestic production.

The scope for continued 1ncrea§es in efficliency
remain dramatic, howewver. The passenger car . fiket: still
averages in the 15 mile per hour'rangé, or 15 mile per gallodn
range, with 30 miles per gallonh common in newer fuel-ef{i—

clent vehicles, and 70 to 80 miles per galion being attained
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in some research vehicles. The tragedy is thgt the Amercian
auto industry and workers are suffering such dramatic dis-
location while the federal government pours resources 1nt§
risky, untried technologies like oil shale rather than into
assisting the dévelopment of domestic fuel-efficient vehicles|
ahd dwellings.

The scope for cost-effective energy efficiency
improvements 1is well documented. Whétherrone choses to

accept the more dramatic studies such as Gerald Leach's

A Low Eﬁergy Future for the United Kingdom, or more conser-
vative studies guch as the Harvard Business School study,
it 15 clear that there 1s dramatic room fof improvements

in energy efficiency that are ‘cheaper, faster and more
environmentally benign than oill shalé, and are socially
productive rather than disruptive.

Energy use projections continue to fall. Six'years.
ago the energy companies and the federal agencies were
predicting energy use 1n the year 2000 of 190 quads or more,
while end use analysis was yilelding results in the 124 quad
range. Now the energy companies and federal agenciés are
down to 124 quads or less, and end use analysis is yielding
estimates of 75 quads to 63 quads.

All of this leéds me back to the weaknesses in your

_study. The conservation alternative chosen was only one of

many, and the implication was left that all alternatives were
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needed rather than examinling the vast scope of savings
avallable in energy efflciency investments and thelr econonmic
soclal and environmental costs versus oll shale. In other
words, how many billions could be invested in energy effi-
clency, particularly where 1t saved liquid fuels or fuel
that can be easily substituted for liquid fuels in some
applications before these investments eeased to be gost'
effectlive against oil shale? Many studiles 1nd1caté the
scope of such cost effectlve investments are 1n the hundreds
of bllllons of dollars before considering environmental and
soclal effects. -

Your treatment of blomass conversion also suffers
similiar weakness 1n its limited scope. However, a more
serious defect occurs as a result of the report's tendency
to treat all impacts as equal without regard to degree.

For instance, one 3,600 BPD ethanol plant located in a

Midwest farm community might very well be soclally beneficlal

by adding moderately to the Job base, making the community
more energy 1ndependent, et cetera. Such facilities could
be scattered over a wide area in the Midwest and Southeast
without serioqs soclial disruption;

011 shale, on the other hand, will be produced in
a sparsely populated, confined région of Western Colorado
and eastern Utah. In reality, host of the early production

will take place in a 50 mile by 50 mile region known as the
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Piceance Creek Basin. Here a rapid expansion of the
population beyond ten to 15,000 people will have major
soéib-economic and environmental consequences,

By far the most serious weakness of the draft EIS
is its shoddy treatment of the impacts of the 1industry upon
our communities and environment. Almost all discussion of
soclio-economic impacts compare long-term total tax revenues
with per-year expenses for infrastructure and human
services. This long-term treatment, rather than looking at
the short-term problems, whiéh are the most serious problems
for the community, is a serious weakness in itself. More
importantly, however, is the fallure to focus on the human
impacts. Where 1s the dischssion of inflationary impacts on
all current residents? Where is the discussion of the
alienation that will take place? What are the costs assigned
for the elderly who will no longer be able to afford to live
in thelr own communities? What about the increased crime
and alchoholism that accompanies such growth? Socio-economic
impacts are not just a numbers game. They involve people.
They involve us.

Utilities are hardly mentioned. However, any of

supplies alone will be massive and are already threatening
communities all over the Western Slope. We also are aware

that new facilities cost a great deal more than they used to.
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The marginal costs of new electric generating capacity is
estimated to be between 6.5 and 8.5 cents per kilowatt hour..
Curreﬁt charges to residential customers are in the 4.5 to
five cent per kilowatt hour range.

Every plant and transmission line that 1s bullt gets

climb to subsidize new growth and new 1ndﬁstries that many
of them don't want in the first place. The environmental
consequences of such utility development 1is also severe.

As many as eight new 200-megowatt plants may be built at
Loma and Delta.over the next few decades. The Grand Valley
area 1s already a nonacbmpliant air quality region with
serious alr inversions in the winter. What will be the
consequences of one, two or four such facilitles near Loma?

Similarly, transmission lines are planned from
Rifle, over the end of Grand Mesa, down the North Fork Valley,
over the Uncompahgre Plateau, through Dolores, winding up
in San Juan, New México. -What are the environmental and
quality of 1life conséquences of such major activity?

I realize your report 1s not designed to deal with
the.toﬁal industry impact, but that is the problem. Here 1s
another decision document trying to treatlthe impacts piece-
meal, while our area faces a federally-mandated and subsidizegd
expansidn_of the industry to 400,000 barrels per day by 1990

without any comprehensive study of regional impacts on
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communities or environment.

Similarly, there 1s no discussion of the down-side
effects on our region if the 1ndustry gets underway, proves
unecondmic against alternatives, or technically unféasiblg,
and collapses. The companies have federal guarantees, but
our communities don't. We willl be left with mortgaged
communities with perhaps thousands of unemployed'pedple.
The fesulting slump could be many times worse than the ups
and downs that have occurred in the government-stimulated

uranium industry, because the traditional economie¢ base will

be smaller and, relative to the industry, much smaller.

I strongly urge that the federal government adopt
the no action alternative on NOSR-1l and 3, no matter what
happens with the other projects now underway. Allow us to
gain some experlence with the consequences of the smallest
possible commercial scale industry before stimulating activit.
even more. Concentrate your efforts on thé much more
productive‘and benign investments in energy efficiency and
renewable resources.

Gentiemeh, we don't have an energy shortage, only
a shortage of cheap energy. Certainly oil shale.1s not a
cheap source. Thank &ou.

JACK'O'BRIEN: Now, are there any other comments
from'the audience?

‘LAWRENCE ZUCKERMAN: My name 1s Lawrence Zuckerman.
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I'm working on a grant for the National Wildlife Federation
in the Parachute Creek area, and am also a Ph D student at
the Colorado State University.

What I see 1n your beginning proposal here, I don't
see a mention of a threatened fish which 1s classified by
the State of Colorado, the Colorado River Cutthroat, which
is salmo clarki pluridus. There arékknown’populations in
the North Water Creek and East Fork of Parachute Créek;

I want to know 1f anybody 1s going to look at the
plans, see ﬁhat kind of impacts and any kind of mitigation
that can be done concerning this threatened fish.

That's about 1t, thank you.

MR, O'BRIEN: Thank you, sir.

Any further comment? Would you like to -~

MR. SILAWSKY: Let me respond to that one last
question. Right now we are pretty much right at the
beginning of a very extensive environmental survey of the
NOSR-1 lands. This environmental survey includes detailed
investigations of air quality, water resources, both‘under-
ground and above ground; animal life, plant life, and all
the ofher attendant components of a full-scale environmental
survey.

Most importantly, this species of fish you mentioned
would certainly be, you know, surVeyed if the decision is

made to develop therreserves, at which time a site-specific
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envirohmental'impact statement would»have to be developed.
But I would just likebto, you kndw, emphasize again that we
are right at the beginning phases Qf a full-scale environ-
mental background survey of NOSR,iands. So we appreclate
your,bringing % to our attention the existence of this
species. I'm sure 1t will be included in the data that we
develop.

MR. O'BRIEN: Are there any further comments from
the audience? Any questions?

Well, we ﬁave the afternoon until five o'clock.

TED NATION: Why §1d you change the time of your
meeting from seven o'clock £o the middle of the afternoon
when the working people were husy?

MR. O'BRIEN: Pardon me, will you please ask your
question again?

TED NATION: I wanted to know why you changed the
time of your meeting from seven o'clock at night to the
middle of the afternoon when it's very difficult for working
people to attend. .

MR. O'BRIEN: The official publication came out with
the afternoon time.

Well, the meeting will remain open this afternoon
until five o'clock for any of those of.you who wish to make
further comment or for discussion. The panel will be avail-
able for discussions with anybody.
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Again if you want the address for getting the
information from this meeting or for getting copies c¢f the
final EIS, I would suggest you get with Mr. Silawsky aﬁd
get his address so you cah contact him.

So we are in a stand down position. The meeting
is not adjourned. 'le are open until five o'clock this
afternoon.

Thank you all for cbming. If you have any further
word you want to glve us, please get it to us by the
November 28th date. We want to have your ideas and your
concerns included in this EIS. Thank you very nuch.

(The hearing was recessed at 2:45 p.m.)
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I, KAREN MAHER, a Reglstered Professional Reporter

and Notary Public of the State of Colorado do hereby certify

that the foregoing 1s a true and accurate transcriptilon of

my stenotype notes, taken by me at the time and place

aforenentioned.

KAREN MAHER :
Reglstered Professional Reporter
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The conservation alternative was chosen to represent the wide

range of conservation options available to the country. In fact,
it is one of the cleanest of such options, directly reducing pollu-
tion without providing any of its own, such as would a mass transit
option.

The EIS obJect1ve is to evaluate and compare the 1mpacts of

liquid fuel a]ternat1ves and not to set priorities on nat10na1

energy options. As a representative case, the conservation option
selected for comparison is considered to be a very favorable example.

A11 impacts are treated as equal in terms of including quantita-
tive estimates of all the available first-order, or direct, impacts
as the basis for comparison. The comment referring to the "shoddy
treatment of the impacts of the industry upon our communities

and environment" identifies second-order socioeconomic impacts.
These are, of course, very important, as are numerous other second-
order impacts of all kinds, depending on the interests of the
commenter. The first-order, or direct, socioeconomic impacts are
provided in the document as the basis for comparison, and these do
reflect the relative problems, although not as vividly as would the
higher order impacts.

While the level of detail of the discussion of fiscal impact

issues in the EIS is somewhat general, we believe that the imbort-
tant factors, both long and short térm, were discussed at a level
adequate for this programmatic document. A more comprehensive
examination of such issues is prematufe at this time because the
information upon which a detailed analysis of front-end financing
requirements must be based is not yet available and a discussion _

of specific amounts of such requirements would be meaningless without
such a detailed analysis. | |
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22-1C  The sociological impacts resulting from the development of
0il shale are typical of Tabor-intensive energy projects. The
rapid influx of population into a rural area creates major
changes in both the social and economic environments. The increase
in population also increases the demand for housing, goods and
services which typically results in rapid inflation. People on
low or fixed incomes are particularly impacted by the rise in
prices. Communities in the oil shale region are already experiencing
many of the boomtown effects associated with energy development.
The crime rate increases even more rapidly than the population
growth, divorces increase, and many new and long-term residents
suffer the stresses of a community undergoing rapid chénges.

It is possible that the NOSR project will affect the absolute

level of such impacts in the region. However, to suggest, as

the comment apparently does, that the NOSR project will signifi-
cantly alter the nature of social impacts associated with large-
scale energy development in the region is to ignore the pre-existing
development which is already occurring in the Piceance Basin, prior
to the initiation of the NOSR project.

22-1D Detailed and regional industrial impacts sych as these were not
considered appropriate for a conceptual discussion such as was
contemplated by the EIS, as the comment surmises.

22-1E The issue presented by this comment, that of the risk of
collapse of the oil shale industry, is one which is clearly
beyond the scope of analysis of the EIS, as it involves questions
of international demand for the product of the project--namely shale
0oil. However, the project's fundamental purpose is to ensure a long-
term flow of 0i1 which is -independent of national and international
conditions and circumstances which might otherwise interrupt that flow.
Therefore, and because fhe_project is supported by a long-term need
for a defense-based fuel supply, rather than the short-term |
vagaries of the private market, the certainty of continuous
production under the NOSR development alternatives may be somewhat
greater than under a strictly private oil shale development.
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22-2 On-site data from a recent endangered species survey have
been included in the affected environment section for NOSR 1.
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PUBLIC HEARINGS
For the
Draft Environmental Impact Statement
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Naval 0il Shale Reserves

Garfield County, Colorado
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PROCEEDINGS

MR. O'BRIEN: Good afternoon, Ladies and
Gentlemen, and welcome. My name is Jack O'Brien, and I am the

moderator for this afternoon's meeting. I am also the

‘regional environmental coordinator for DOE, and I work with

the Special Project Office in Denver, which is responsible for
managing the Phase One Surface 0il Shale Demonstration Project.
Joining me on today's panel are Lee Brennan,

Deputy Director of the Office of Naval Petroleum and 0il Shale

Reserve; Bill Goode, Eﬁvironmentalist, Office of the Assistant

Secretary for Resource Applications; Don Silawsky, Environ-
mentalist for the Naval 0il Shale Reserves, and Mike Fosdick,
Director of Engineering for the &aval.Petroleum and 0il Shale
Reserves in Casper, Wyoming.

The Department of Energy, DOE, has prepared a
draft envornmental impact statement-in accordance with the
National Environmental Policy Ace in order to assess the
environmental impact of propoeed policy options to develop the
55,000 ecre Naval 0il Shale_Reserves, which I will refer to
Hereafter as NOSR, N-0-S-R, near Rifle, Colorado.

NOSR oil development policy options include:
(A) Leasing 1arge parcels to industry, (B)<Soint government/
industry ventures, (C) Government-owned-contractor-operated,
GOCO, ventures, and (D) quasi-utility ventures.

Of course, the law requires the President and
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' facilities producing up to 200,000 barrels per day, which is

the Congress to approve any action that DOE proposes.
Commercial scale production is foreseen,

ranging from one 50,000 barrel per day facility to several

currently viewed as the maximum.potentiai from the NOSR-1 and
NOSR-3 0oil shale reserves. At this ma#imum production rate,
the recoverable reserves of high-grade oil shale from NOSR-1
and 3 would be exhausted in approximately 25 years.

This meeting today is the third_sfep in the
department's EIS process. The first involved DOE-conducted
public EIS scoping meetings in both Grand Junction and Denver
on February 5 and 7 in 1980. The second step was a publication
in September of this year of the draft programmatic EIS.

The fourth step will be publication of a
final EIS, followed by the final step of publishing a record
of the decision.

The public:is invited to submit written
comments or suggestions for the consideration by DOE in the
preparation of the final EIS, as well as to participate in ény
of the meetings, including this one this afternoon. Input from
these meetings will assist DOE in preparing the final EIS.

The written comments should be received at DOE
by November 28, 1980, to ensure consideration in the prepara-

tion of the final EIS.

The public meetings are scheduled -- we held oné
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the day before_yesterdayhin Grand Junction. We are holding
this one this_afternoon, and.there will be another one here at
this same location. tonight at 7;00_07élqck.

All comments should be sent to, and I will
read this rather slowly so that you can take down the address,
Donald Silawsky, S-i-l-a-w-s-k-y, .Environmental Project
Manager,rNaval Petrolegm,andKOil Shale Reserves, U. S. Depart-
ment of;Energy, 12th and Pennsylvania, N.W., Mail Code RA-3344,
Washington, D.C. 20461.

Mr. Silawsky cam also be reached by phone at
area code 202-633-8641.

If you didn't get that address and want it,

please see either Mr. Silawsky or myself after the meeting.

Congress gave the Department of Energy control
over the Naval 0il Shale Reserves in 1977. DOE has since
been investigating the potential to develop a large-scale mine
and production fgcility there as a means of increasing the
nation's supply of_domestic fuels.

NOSR-1 and 3 were withdrawn for the Navy by
executive:order in 1916 and 1924»as potential reserves of
military fuels. 1Im 1962, Public Law 87-796 gave the Secretary

of the Navy the same duthority to develop the NOSR's as he had.

__for the Naval Petroleum Reserves. In 1977, Public Law 95-91

transferred the jurisdiction over the Naval Petroleum and 0il

_Shale_Reserves»from the Navy to the Department of Energy.
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Stemming from the increased awareness of
domestic production needs which resulted ffom the Arab oil
embargo of 1973-74, a multi-year predevelopment plan for NOSR-1
and 3 was prepared by the Navy and submitted to Congress. This
plan was approved in 1977.

The initial objective of the plan was to assess
the 0il shale and water resources of NOSR-1 and 3, develop
environmental baseline data and determine the most suitable
develoﬁment scenarios for the NOSR-1 and 3 resources. The
goal of this 1977 pian was to prepare a master plan for govern-
ment development of commercial scale facilities on NOSR-1 and 3

In late 1978, the plan was divided by DOE into
two phases. The first is an environmental baseline determina-
tion as well as a resource and teéhnology assessment, both to
be completed in late 1981. The second is an environmental
impact analysis and an environmental impact statement with a
requisite supporting preliminary engineering for a site
specific commercial-scale facility.

Phases One and Two serve to maintain the
momentum and timeliness of all of the deyelopment options of
leasing, joint ventures or development facilities under any
contingencies.

The draft EIS described in this notice will use
information developed in Phase One and in DOE's overall oil

shale program to discuss the impacts of various policy options
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to develop NOSR-1 and 3 in Colorado.

The funds to develop the NOSR's under the

- several policy options considered have not yet been authorized

by Congress. The EIS which we are discussing today will be
included in any DOE recommendation to Congress for}NOSR
development.

Currently, there are two major heating, that
is, retorting, processes developed by industry to produce oil
froﬁ shale, surface and modified.in situ. Both involve the
steps of mining, extraction and upgrading to some degree.
Transportation of the shale o0il from the site to a refinery
market is the last major step.

A S0,000 barrel per day surface retorting
facility producing upgraded oil from 30-gallon per-ton --
that's high-grade o0il shale -- will requiring the mining and
crushing of about 70,000 tons per day of oil shale. About
85 percent of this tonnage must be disposed of on the surface
as spent shale. It may be poséible, however, to return a large
portion of spent shale to the underground rooms..

In the modified iﬁ situ process, the under-
ground, in-place process, 20 to 40 percent of each retort
column is mined to create voids. . The remaining rock is
rubbilized and retorted by firing in place. The oil shale --
or the shale oil, rather, is then pumped to the surface.

There are approximately 17 options available
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for extracting oil from shale. These fall broad into the
categories of retorting, solvent processing and bio-leaching.

Retorting, the most widely used method, heats
oil shale, either in‘an above-ground vessel or in situ, to the
temperature at which kerogen, the organic material within the
ore, is decompoéed into gas, condensible o0il and a solid
residue. The rate of kerogen residue is high at retort
temperatures of 900 to 950 degrees Fahrenheit and complete
decomposition occurs within a few seconds, or a few minutes.
Product characteristics are similar to products obtained from
thermal cracking and coking of petroleum.

Upgrading describes on-site methods for
improving the flowability and the chemical properties of shale
oil and gas. The methods used are commonly précticed in the
petroleum refining industry during conversion of petroleum
into finished préducts, such as gasoline and diesel oil, but
modified to accommodate the special characteristics of shale
0il. A minimum of upgrading is necessary to transport shale
0il through unheated pipelines.

The following environmental issues are among
those addressed in the draft to EIS. The list is not all
inclusive, nor was it intended to be a predetermination of
impacts.

The impact issues are:

The effects of the labor markets resulting from
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the development of options and the effects of the resulting
labor immigration on local infrastructures,

2. The effects of the proposed development
options of the communities in Garfield and Rio Blanco Counties,
Colorado, |

3. The effects of NOSR development options
on tax basis,

4. The general effects of 0il shale mining,
storage, disposal and plant runoff on surface and ground water
quality and on aquatic ecology,

5. The general effects of the proposed
development options on air quality, including the combined
effects with other major or planned emission sources in the
area,

6. The effects of potential accidents and
product releases on water supply and ecology,

7. The effects of each development option and
operation on present and future land uses and on terrestrial
ecology,

8. The effects of development on local water
resources, including the Colorado River,

9. The effects of spent shale disposal, and

10. The effects of transporting the shale oil
from the site to a refinery.

For each of the four proposed development
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policy options, significant economic issues are also addressed
in detail. Some of the major issues.for each of the options
are as follows:

F. For leasing maximum parcel size, royalty
terms, lease payment schedules, diligence requirements.

For government-industry joint venture, mix of
ownership, investment and payment schedules.

For GOCO ventures, treatment of sales and fee
schedules.

For quasi-utility ventures, government defini-
tion and control of rates of earnings.

The final EIS will examine and compare the
environmental effects of tﬂe NOSR development policy options
as well as reasonable alternatives to NOSR-1 and 3 developments
and these alternatives include, number one, no action; number
two, increased conservation; number three, oil shale developmen
on other lands; number four, enhanced o0il recovery; number five
outer continental shelf oil production; number six, coal 1iqui¥
fication; number seven, tar sands, and number eight, biomass
and alcohol production.

Now, all interested parties have been invited
to attend these meetings to submit comments or suggestions in
connection with the finai EIS. Written coﬁments or suggestions
may be submitted in lieu of or in addition to participation

at the meeting here today.
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Those desiring to submit comments or suggestiong
to be addressed in the final EIS should submit them to Mr.
Silawsky at the address given previously, and, remember, we
must have them in hand by November 28th.

Now, those wishing to.parﬁicipate in the hear-
ing process will be able to do 56 this afternoon. We have two
pre-sign-ups, and those of you who wish to give input after thos
people have been called upon, please indicate by raising your
hand when called upon.

This meeting will not be conducted as either
an evidentiary or an adversaryfhearing. Those who choose to
make statements may not be cross-examined by other speakers.

The members of the panel may ask the speakers
questions necessary to élarify any stétements made or positions
advocated.

The purpose of the meeting is to give“you, the
public, the opportunity to participate in the decision-making
process. We from DOE are here to listen and to learn.

In order to provide the Department of Energy
with as much information as possible and as many views as can
reasonably be obtained and to provide interested persons with
equitable opportunities to present;;heir views, we have adopted
the following guidelines. Speakers will’be called on to testify
in the order they sign or as they express their intent to

speak here by raising their hands when called upon. Should any
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speaker desire to provide additional information for the
record, it{may bé submitted in writing no later than November
28, 1980. Written comments will be considered and given equal
weight with oral commentsﬁ

A transcript of the meeting will be retained
by DOE and made available for inspection at the Freedom of
Information Library, Room GA-152, Forrestal Building, 1000
Independence Avenue, N.W., Washington, D.C. 20585, between the
hours of 8:00 a.m. and 4:30 p.m., Monday through Friday.

Upon completion of the final EIS, it will be
available at DOE and in the public libraries of Grand Junction
and Denver.

Those nhot desiring to submit comments or suggest
tions at this time but who would like to receive a copy of the
final EIS when it is issqed should aiso notify DOE. ‘Those
seeking further information may inquire with Mr. Silawsky.

All discussions, comments and questions sub--
mitted to DOE by November 28, 1980, will be carefully consideres
in the preparation of the environmental impact statement.

We appreciate your interest in the process and
welcome you to today'é meeting, as well as any future DOE |
meetiﬁgs.

I wduld'like now téicall upon Lee Brennan to
discuss some specific issues of the draft EIS. Lee?

MR. BRENNAN: Thank you, Jack. What I would
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like to do very briefly is just put the impact statement into -
the prospective of where it fits into the decision process
that we are going through in DOE on what to do with the Naval
0il Shale Reserves, and for anyone who is not familiar with 7
the property, we have the ﬁext light is a map which indicates
the location of the NOSR's in Colorado, a little to the.
northwest of Rifle and about 60 miles to the east of Grand
Junction. |

The programmatic EIS that we are working with
here is a fundamental building block in the decision process
on how to utilize the Naval 0il Shale Reserves. That process
begins Qith a generic-type analysis of the impacts associated
with development, a comparison of those impacts-with other
alternatives for accomplishing a similar goal, and then
through this information we can identify the preferred
alternative.

A key part of that analysis is what we are
here for today,'which is to gather the comments from the public
and also the federal, local and state agencies.

Also to be noted, the programmatic EIS deals
with an énalysis of impacts of the broad policj opﬁions.
Should there be any action forthcoming out of this analysis
in the decision that will come from it, we would then have
to move to a site specifié environmental impact statement,

which would analyze the impacts of the specific project at-a
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specific site.

Now, where this fits into a hypothetical, we
have here a hypothetical schedule on a possible scenario that
would end with development of the Naval 0il Shale Reserves,
the programmatic EIS ié in the first part of the predevelopment
program, which is right in there, which ends in mid '84. At
that point all the information required in the way of technical,
environmental, economic and budgetary would be presented up
through the executive branch to Congress for their re&iew and
approval.

Until congressional approval were received,

we would not move past this initial study and analysis phase

into the design, which would take us, as we-see it, with at
least a year for that type of review, into the 1985 and out
time frame before we would even bégin, we could begin with
anything along the lines of a design.

The predevelopment program itself is broken
into several major components. Now, we are at the, coming up
to the end of what we would consider the first phase of fhis,
which is the decision phase on what should we pursue at the

end of -~ for the second half, and should we develop the

" NOSR's; if so, what mechanisms should be utilized.

That will -- that decision at the conclusion

of the EIS when it's finalized, a decision package will be

- presented that will go up through DOE. That decision should be
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forthcoming somewhére in 1981, and we would then scope the
second phase of the predevelopment program around that
decision. |

The major elements seen here in the wéy of
environmental cémmunity impact analysis and engineering cost
estimations would be there. The degree and the approach we
would take for those elements will be dictated by the decision
that comes out within the next year, and that included in that
decision is should the NOSR's be developed at all; if so, what
would be the best mechanism to do this, leasing, joint venture,
a GOCO or whatever.

I hope that provides a little bit of clérity
from where the impact statements fit in the scheme of things,
and I will turn the meeting back over to Jack, and we can get
on wifh the real business at hand, which is receiving your
comments. Thank you.

MR. O'BRIEN: We have two people who have pre-
registered for this afternoon. Our: first speaker will be
Rich Hall of Union Oil.

I will ask you, please, to come up to the
microphone on the table. You can sit down, and this way
evérybody will be able to Hear.' |

MR. HALL: Good afternoon. ' I am Richard Hall,
Assistant Counsel with Union 0Oil Company of California. 1

appreciate this opportunity to appeaf before you and to share
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our views with respect to the development of the Naval 0il
Shale Reserves.

Union Oil Company has been a pioneer in the
research and production of shale oil. More than 50 years ago,
in the 1920's, Union first began acquiring property in the
Parachute Cfeek area of Garfield County, Colorado. We now
own in fee more than 20,000 acres of o0il shale lands and have
additional claims on approximately the same number of acres.

Part of Union's holdings are to the west and
adjacent to United States Naval 0Oil Shale Reserve No. 1 and
just south of Colony's property. The geology and type of
shale deposits on Union's property is very similar to that of
the Naval Oil Shale Reserve. Union estimates that on its
20,000 acres there is an excess of 1.6 billion barrels of
recoverable oil available.

Starting in the early 1940's and continuing
into the early 1950's, Union built and operated a small 50-
ton-per-day pilot retort at its Los Angeles refinery. From
1955 through '58, Union built and operated a retort in
Parachute Creek Valley, which processed up to 1,20Q tons of

ore per day and producing approximately 800 barrels of shale

~oil per day.

The company has developed technology for
PetiveD : ' ]
treating the shale dried oil so it can be processed in a

crude oil refinery. 1In the first commercial-scale refining of
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Colorado shale o0il, over 13,000 barrels of shale oil were
successfully proceéssed into gasoline and other products in a
refinery near Fruita, Colorado.

In the late 1950's, Union'had anticipated
commencing the commercial development of its oil shale
properties. However, the low prices of world crude oil in
the 1960's forced Union to shelve the project. Nevertheless,
Union has continued its research and evaluation with respect
to shale o0il, and on October 21 of this year announced its
decision, in anticipation of government financial assistance,
to commencé construction of a 50,000-barrel-per-day shale
0il production facility.

In view of the dramatic increase over the last
few years of foreign crude oil prices, the uncertainty
surrounding the availability of foreign crude, and the
enactment of the Energy Security Act, it is apparent that
more and more companies will follow Union's lead and start
commercial-scale development and production of shale oil.

While the technology and knowledgé for the
development of shale oil has been available for some time, it
has only recently been economically feasible to6 develop shale
oil on a commercial—sized'scale; Therefore, it is anticipated
that numerous cémpanies, utilizing many different processes,
will simultaneously-upgrade their research and development

efforts»into full-scale commercial projects.
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The Department of Energy, in its notice of
public hearing on the development policy options with respect
to Naval 0il Shale Reserves in Garfield County, stated that
there were three decisions to be made with respect to helping
attain the President's oil shale production goal of 400,000
barrels per day by 1990. These decisions were: (1) Whether
to promote development of o0il shale on federal lands, (2) If
the decision is to develop federal l4nd, whether to develop
the Naval 0il Shale Reserves, and (3) If the decision is to
develop those reserves, what institutional and financial
mechanisms should be selected.

With respect to the first decision, we believe
that the government should promote development of oil shale
on federal lands. In doing so, it should seek to have the
cooperation and coordinated efforts of all agencies, including,
for example, the Department of Interior and EPA, engaged in
this effort.

The government should facilitate and expedite

the process of leasing the federal lands, it should

expeditiously settle existing patent claims, it should encourage

land exchanges where necessary for better development, it

should promote offsite disposal where necessary, and it should

coordinate and expedite the permitting procedures required by
EPA and other agencies.

In deciding whether to develop the Naval 0il

b
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Shale Reserves, it is Union's belief that they should not be

‘developed at this time, but that contingenéy plans should be

prepared for their development when appropriate.

At the present time, there are no proven
commercial-size facilities existing fof the production of oil
shale. However, the recent escalation of crude oil prices
and the enactment of the Energy Security Act have stimulated_
several companies, each with differing technological processes,
to commence activities for the commercial-scale development.

Union's process is scheduled to be onstream
at a commercial production scale of 10,000 barrels per day in
1983. Additional modules will be added to your schedule to
produce at a 50,000 bérrel—per—day rate in 1987. It may be
anticipated that other companies will be following shortly
thereafter.

Although Union thinks its process is one of
the best, by the year 1990 there should be large-scale commer-
cial development and production of shale oil by several
companies using different technologies. It is not known which,
if any, of the existing technologies will be the best to
utilize to obtain maximum production from the Naval 0il Shale
Reserves. However, by 1990, or shortly thereafter, it should
be clear which technologies, or a combination thereof, will be
besf suited both environmentally and technologically for

development of the reserves.

23-18




19

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

" now might result in the selection of a less than best

"efficient and best way will be by competitive leasing to

‘the most timely and efficient development.

'Development of the Naval 0il Shale Reserves

technology and might divert companies from the development of
other o0il shale lands. If the government were to utilize the
Naval 0il Shale Reserves at this time, it would not contribute
to or expedite the President's oil shale production goal of
400,000 barrels per day by 1990.

If and when the decision is made to develop

the Naval 0il Shale Reserves, it is considered that the most

private companies. It is anticipated that private industry,
with government backing to obtain the necessary financial
resources, will have the capability and the expertise for
development in the best practical manner. Whether the
decision is to await proven technology or proceed immediately,

we believe private industry is best able to respond and provide

In summation, it is recommended.that the
Naval 0il Shale Reserves not be developed at this time.
Instéad, all administrative and legislative barriers should be
lifted, contingency plans developed and the necessary mechanism%
pﬁt in place to permit immediate leasing of the Haval 0il
Shale Reserves to private companies'when needed.

Whether the decision is made to develop these

reserves now or later, Union 0il Company is interested in
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submitting a proposal for development, at least for the
retort site at the head of the East Fork of Parachute Greek.
This site is adjacent to and compatible with the site we are
presehtly developing in the East Fork of Parachute Creek and
can be produced more efficiently in concert with our project
rather than independent of it.

Thank you.

MR. O'BRIEN: Thank you, Mr. Hall. Are there
any questions from any of the panel?

(There were no questions.)

MR. O'BRIEN: Our second speaker will be
Amme Vickery, representing herself as a private citizen.

- MS. VICKERY: My name is Anne Vickery. I am
speaking as a private citizen. I have been active in the oil
shale field since 1974 -- |

MR. O'BRIEN: Anne, just a moment. Can you
all hear back there? Thank you.

MS. VICKERY: -- and have served as Governor

Lamm's appointee to the 0il Shale Environmental Advisory

Panel from 1977 to 1978.

I would like to compliment DOE on three
aspects of the draft. It is short and relatively easy to read.
It includes a cycle efficiency chart and it examines conserva-
tion as one alternative. I hope this very commendable pattern

will be followed in future DOE EIS's.

23-20




21

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

During the scoping meeting in Denver on
February 7, 1980, Mr. Goode indicated that DOE did not anti-
cipate the breadth that people were demanding in the EIS and’
that DOE considered this to be a relatively minor project.

I would like to point out that from the point of view of
citizens of the states, this is not a minor project. Rather,
it is the biggest project ever to be considered in an EIS in
this state.

 The biggest mine in the state, Climax
Molybdenum, moves about 48,000 tons of raw material a day.
It is‘a gigantic operation. The size of the tailings ponds
or slime pits and the size of the whole operation make an
indelible impression on anyone who 'sees it. In contrast,
Colony 0il Shale proposes to move 66,000 tons of raw shale
a day.

The proposal for NOSR is to move 72,500 tons
per day to produce 50,000 barrels a day and to move 290,000
tons a day to produce a 200,000 barrel-a-day operation.

These comparisons should give some understand-
ing of the magnitude of the proposal in contrast to what
already exists in Colorado. The resulting air pollution, water
consumption, effect on the land and on wildlife and on the
surrounding communities are also at a magnitude that is diffi-
cult to comprehend.

This EIS is viewed as a tool for assessing
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these impacts as compared to impacts from other alternatives.
The following comments are offered in this light:

(L) Op Page 1-3, the statement is made that if
there is an absence of meaningful oil shale development in the
next year to 18 months, the NOSR proposal may be implemented.
No criteria are given for defining "meaningfui oil shale
development". Yet, "m2aningful o0il shale development' rather
than the assessment of alternatives appears to be the crux
ofithe decision. |

Section 1502.2 (3) of the CEQ regulations
states: ''the range of alternatives discussed in environmental
impact statements shall encompass those to be considered by
the ultimate agency decision maker.'" Under these circumstances
I request that the criteria, the unpublished criteria, for
"meaningful development' be published and that the public be
given an opportunity to comment on them and that these comments
be included in the final EIS.

(2) There is confusion over the concept of
alternatives. The CEQ regulations state‘that the alternatives
are the heart of the EIS and that the aésessment-of these
alternatives and impacts should provide_a clear basis for
choice. The NOSR draft states that in a sense the NOSR
alternatives are not true alternatives because they may all
need to be developed concurrently. That's on Page 1-4.

On Page 3-1, the draft states: 'The no-action
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surface waters available in the Piceance Basin, the distance

on NOSR-l option-is implicitly contained in the other alterna-
tives'. Colony, which is one of the alternatives, has
received.all its permits and is being developed to a commercial
size operation.

A fair question to ask is, if this one option
or alternative is already being developed and the alternative
contains implicitly a no-action on NOSR, then why are we here.
The same question could be posed for the conservation alterna-
tive.

Please clarify the situation and, following
the CEQ regulations, provide the public with alternatives
which are clearly alternatives to the proposed action.

(3) When an oil shale document appears, one of
the first sections the reader looks at is the hydrology section.
Page 4-3 states: "The Colorado River will serve as the water
supply to the NOSR-1 project. The river is fed by the Green
Kampa-Qhite, and Lower Green Rivers, which drain a total of
29,504,000 acres."”
| This gives the impression of immense water

supplies close at hand, which is in sharp contrast to the meagex

both horizontal and vertical that the water will have to be
pumped out of the Colorado and the fact that the Green does
not flow in Colorado.

The misspelling of the Yampa and the White
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give the impression that either thefe was no proofreading or
that the quality and.accuracy of important factors do noﬁ
matter. The;conclusion is that fhe document really should
have been written in Colorado by éxberts in the afeas central
to oil shale development. |

4 Page 3-5 says that when the NOSR operation at
50,000 barrels a day is scaled up to 200,000 barrels a.day,
integral multiples of the smaller facility will be used for
the larger facility. This statement needs to be justified,
Experts in the areas of air emissions, socioeconomics, water
qﬁality and water quantity may question a linear extrapolation.

(5) Why;-on the emissions charts on Page 3-14 and
3-15 are the NOSR air emiésions consistently lower than those
for Colony, except for carbon monoxide? This may be because
NOSR has not yet gone through the thorough and exact procéss
of.obtaining air permits at which time figures and predictions
become more realistic. Either the air quality data for NOSR
must be justified or the statement should be made that these
figures may be changed when the operation seeks air quality
permits.

(6) DOE is to be commended for including the
cycle efficiency chart.on Page 3-12. This chart is. very

intefesting; it is also very unclear. Appendix C does not

help.

One page should be added to Appendix C which
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" 1lists the factors and the,figﬁres that go into the cycle

efficiency calculations. These factors for oil shale should
include: mining, primary énd secondary crﬁshing, transporta-
tion of the raw.shale, retorting, upgrading, transportation
of thé spent shale, and transportation of the product to the
refinery, emission controls, pumping of the water supply and
any electrical demands not included in the above list.

The list-should also include tﬁe construction,
but not the maintenance, of living quarters and community
facilities for the oil shale workers and their families, and,

finally, the list should include the coal and the construction

"and maintenance of the coal-fired power plants necessary to

supply fhe purchased electricity.

I cannot stress too strongly that this is the
data citizens want to know: How much net energy are we using
to produce oil shale, energy that would not be used if oil
shale were not produced.

As far as the electrical supély is concerned,
Public Service Cémpany of Colorado says it can éupply the
necessary 100 megawatts required by Colony out of the existing
system. For NOSR it is a different matter.

The EPA document "Technological Overview

- Reports for Eight Shale 0il Recovery Processes' states: ™It

is expected that some 9,000 KVA net outside power requirements

will be needed for mining, crushing retorting, et cetera, in
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the commercial-module plant." This commercial module will

apparently produce from 6,000 to 9;0007barrels a day of shale.
The outside requirements to produce 50,000

or 200,000 barrels a day will be much larger than the identi-

fied 9,000 KVA.

Colorado Ute Electric Association will likely

"service this site. Colorado Ute does not now have the access

capacity for oil shale development.
Where will that capacity come from? The

answer is that it will come out of the hide of Colorado in the

form of a new coal-fired power plant near Delta or near Loma,

- a new coal mine, Sheridan Enterprises, a new reservoir and

extensive power lines. Colorado Ute has already identified a
tremendous rate increase for its customers so it can develop
these facilities to supply energy for oil shale.

All . the energy that goes into developing the
outside power requirements for NOSR must be included in the
cycle efficiency analysis. The cycle efficiency chart and the
final percentages will be changed by this.

But this is a change only on paper. The true
energy costs, both in Btu's and in dollars will be there

whether or not the chart is changed and whether or not the

public is allowed to see them.

By not including these factors, the impression

is given that it is desirable that they remain hidden from the
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1 pubiié, and this impression does not accurately reflect &he.
v2 current‘efforts of DOE to do all they can to bring energy
3 issues and data to the'éttention of the public.
4 (7’ DOE shouid also be comﬁended for including
5 conservation as an alternative. While conservation may not
6 be the only answer to the present liquid fuels shortage, it
7 may provide a realistic alternative to oil shale development
8 || which has widespread impacts and uses a great deal of energy
9 in the process.
(10 | A conservation alternative would be more
_ 11 reaiistic on a comparative basis if DOE had chosen an
e 12 example which conserves diesel or jet fuel, which are
_ 13 apparently the preferred end use for shale oil. DOE should
14 consider looking at conservation iﬁ diesel trucks and heavy
15 equipment and at conservation in air travel, either commercial,
16 private or military.
r]] With regard to the conservation example of
18 using lighter weight automobiles, the one that was included in
23-8 19 the drafts, this alternétive is not an integral part of the
20 document. The critefia for selecting the alternative are
_ 21 geared to an industrial operation.
(22 In the section "Environmental Impacf Compari-
23 sons, ' the sfatement is m&de: ""Developing any of the technology
23-9 24 aiternatives discussed above will have adverse effects on the
25 local environments where such development occurs." This is
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not true for one of thé alternatives, which is conservation.

The socioeconomi; impact from conservation is
dgscribed as, the primary consequence of saving 50,000 barrels
a day is a 0.6 decrease in the amount of gasoline pumped
acfoss the nation. Tﬁis section should mention the tremendous
savings in energy, in money and in personal upheaval which
occurs when jobs are created on the.spot, such as producing
lighter weight cars in Detroit, as compared to relocating
people'and creating new towns.

~In other words, the conservation alternative
has not been worked into the fabric of the draft. This
alternative, on every account, is highly desirable and should
become a more central part of the.document.

In conclusion, I would.like to go back to the
original point. This propésal has immense significance for
Colorado. DOE apﬁarently has a budget of just under $30,000,00
of taxpayers' funds to reach the point of completing a master
developﬁent plan. With a budget of that amount and a proposal
of such magnitude, it is worth doing the preliminary assess-
ment és to the neea for the project very carefully.

| Please apalyze the cycle efficiency carefully.

with particular attention to the factors which are missing in

the draft. Please look closely at more realistic conservation:

alternatives Please consult closely with those people in

Colorado who are experts in ail of the areas that oil shale
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impacts.

Above all, please keep in mind that there
could be a lot of conservation projects and solar energy
projects for $30,000,000. There must be accurate, reasonable
justification for the NOSR operation before it proceeds.

MR. O'BRIEN: Thank you very much, Anne. Are
there any questions from the panel?

(There were no questions.)

MR. O'BRIEN: Thank you. 1Is there anybody
else who at this point would like to make a statement or make
a contribution to these proceedings? Anybody at all?

(No response.)

We were scheduled to run until 5:00 o'clock.
That's two more hours. We will keep the meeting open for the
next hour or so to see if anybody does come and want to make
a comment.

If any of you in the meantime would like to
make a comment on the record, please indicate either to any
of the panel or to myself, and we will see that you get that
opportunity.

We will be meeting again tonight at 7:00
o'clock in the same room, and I thank you all for coming,
and, again, if you have any input for us, we would like to
have it.

The meeting will stand down temporarily.
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(The afternoon session was concluded.)

REPORTERS' CERTIFICATE.

I, JUDITH WALLIS, Certified Shorthand Reporter,
certify that the foregoing is a true and accurate transcrip-
tion of my stenotype notes taken at the time and place
aforementioned.

Dated this 8th day of December, 1980.

‘-\ {_" Lo /{

i o

Judith Wallis, CSR
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23-4
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23-7

23-8A

RESPONSE TO SET 23
Refer to the response to comments 3-5 and 17-4.

The selection of alternatives for programmatic comparison is a real
issue when viewed from a national energy viewpoint. However, the
programmatic EIS is basically an environmental document, and the
liquid fuel alternatives selected for environmental impact comparison
are congruent with the CEQ guidelines. The use of the Colony project.
to represent the alternative of o0il shale development on other land
is considered a suitable representation for environmental impacts.
The fact that the Colony project is moving closer to development does
not invalidate its ability to represent that alternative for environ-
mental comparison purposes. The same argument applies to all the
other alternatives, each of which is represented by a specific case
in order to generate numerical results for comparison. '

The flow of the Colorado varies considerably by season. Competing
water uses, including NOSR, other energy projects, and agriculture,
will be permitted to use this resource only in accordance with state
water rights laws. The mispelling of the Yampa and White Rivers has
been corrected.

See response to comment 3-6.

Refer to the response to comment 3-10.

Refer to the response to comment 3-8.

Refer to the response to comment 2-4.

It would be very difficult to postulate an industrial case which
would conserve 50,000 or 200,000 BPD of fuel. Therefore, the conser-

vation alternative was based on a product of the subject energy
technologies--transportation fuel. See response to comment 5-1G.
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23-9

Savings in energy, money and personal upheaval resulting from creation
of new jobs were not considered in the conservation case for reasons
discussed in response to comment 2-5.

The general statement that technology alternatives will have adverse
local effeéts'has been modified to point out that conservation will
have a beneficial effect. This revision is consistent with statements
elsewhere in the text.
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PUBLIC HEARINGS
For ﬁﬁe
Draft Environmental Tmpact Statement
Development Policy OptioAs
Naval 0il Shale Reserves

Garfield County, Colorado

November 20, 1980, 7:00 p.m.
Federal Building, Room 239
19th and Stout Streets
Denver, Colorado

APPEARANCES:

Jack O'Brien
Lee Brennan
William Goode
Don Silawsky
Michael Fosdick
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this meeting. I am also the regional coordinator for environmen|

PROCEEDINGS

MR. O'BRIEN: Good evening and welcome. I will
open at this point our evening meeting, a public hearing on the
environmental impact statement for éonsidering'the policies in
conjunction with the development of oil share or Naval oil
shale reserves one and three.

My name is Jack O'Brien, 1 am the moderator for

for DOE, and we have a panel tonight consisting of Lee Brennan,
Deputy Director of the Office of Naval Petroleum and Oil Shale
Reserve; Bill Goode, Environmentalist, Office of the Assistant
Secretary for Resource Applications; Don Silawsky, Environment-
alist for the Naval 0il Shale Reserves, and Mike Fosdick,
Director of Engineering for therNaval Petroleum and 0il Shale
Reserves 1in Césper, Wyoming.

Instead of doing through a tremendous amouht of
background material tonight; I think those of you who are here
are awaré of what we are trying to do on the HOSR. We are
looking at the development of a draft environmental impact
statement in accordance with the Nationai Environmental Policy
Act for assessing the impact of proposed pblicy options'to
develop the 55,000 acre Naval 0Oil Shale Reserves.

Those policy options include (A) Leasing large
parcels to industry, (B} Joint government/industry ventures,

(C) Government-owned, contractor-operated GOCO centures, and
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