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A C K N O W L E D G E M E N T S 

This overview of the status of oil shale has been pre
pared by the State of Colorado, at the request of Mr. Paul 
Petzrick, Director of Shale Resource Applications for the 
U.S. Department of Energy. The Executive Director's Office, 
Department of Natural Resources, accomplished this task 
with the help of the Colorado Energy Research Institute. 

The following public and private agencies provided 
valuable assistance in gathering information: U.S. Geo
logical Survey; Region 8 Office of the U.S. Environmental 
Protection Agency; Solar Energy Research Institute; Colo
rado State Office of Archaeology; Colorado Geological 
Survey; Colorado Department of Agriculture; Colorado High
way Department; Colorado Department of Local Affairs; Colo
rado Department of Health; Colorado Division of Water Con
servation; Colorado Division of Wildlife; Colorado Natural 
Areas Program; Cameron Engineers, division of Pace Indus
tries, Inc.; and Transportation Development Associates, 
Inc. 

Project supervision was carried out by Dr. Walter 
Hecox, Executive Director's Office, and responsibility for 
the contents of this document rests solely with the 
Colorado Department of Natural Resources. 
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Oil shale presents Colorado with unique challenges and profound responsibilities. 
The state is rich in this energy resource and its development can contribute to the 
national goal of increased energy self-sufficiency. However, it is vital that oil 
shale be developed in a manner that will protect the economic, environmental, and 
social integrity of Colorado, as described by the attached testimony of Governor Lamm 
before the House Committee on Banking, Housing and Urban Affairs. 

Colorado Supports a demonstration of differing oil shale technologies and the 
phased development of the industry. Colorado will look to a variety of important 
principles to guide oil shale, including: 

• conservation of the oil shale resource to maximize recovery rates 
« deliberate and orderly growth of communities to assure that community 

needs are available to existing and new residents 
• protection and enhancement of environmental conditions 
» promotion of stable, long term economic growth; and the healthy balancing 

of energy, agriculture, industry and commerce 

Phased development properly applies to the demonstration of technologies which 
have not yet been commercially proven and to the rate of growth which may occur as 
technologies, proven in the demonstration stage, proceed to scale-up for commercial 
operation. An orderly rate of growth is essential if the necessary community 
facilities are to be available and the energy development is not to overwhelm county 
and regional services and environmental conditions. 

The material in this briefing book provides a general background to oil shale 
and the potential impacts of its development. It is not meant as a technical 
discussion of all the issues and problems associated with the development of this 
energy resource. Rather, it is intended as an overview for those people not intimately 
knowledgeable concerning Colorado and its oil shale resource. 

Colorado welcomes the chance to inform people throughout the nation about the 
current situation regarding oil shale. We have attempted to provide a comprehensive 
look at the complicated nature of this energy resource and the multiple impacts which 
will occur from its development. Projections of expected oil shale development and 
resulting impacts have been based solely on an analysis of industry plans; Colorado's 
position on an appropriate level of oil shale development remains that expressed in 
the Governor's July 28, 1979 testimony. 

HARRIS D. SHERMAN 



P O S I T I O N O F T H E S T A T E O F C O L O R A D O 

O N O I L S H A L E D E V E L O P M E N T 

Testimony of Richard D. Lamm, Governor of Colorado, before 
the Committee on Banking, Housing, and Urban Affairs, House 
of Representatives, Congress of the United States, on 
July 25, 1979. 

INTRODUCTION 

The State of Colorado recognizes the compelling 
national need to develop oil shale as a partial source of 
new domestic liquid petroleum. It is clear that Colorado 
will bear the major burden of this development since it 
contains 80 percent of the nation's high-grade oil shale 
reserves. 

While the state is willing to accept that responsi
bility at this critical point in the nation's history, we 
have a duty to the citizens of Colorado who will be most 
affected by the rapid development of the state's natural 
resources. 

The synthetic fuels proposals in front of Congress 
must be placed in a proper context with the nation's 
energy future. Under the most intense development scenario, 
little oil shale production will be realized within the next 
five years. In the interim period, our only response must 
be an intensive energy conservation program to meet the 
objectives of the President's goal for limiting petroleum 
imports. Clearly, bold new conservation efforts are re
quired to cover the years before synthetic fuels can 
start meeting our energy needs, and, even after there is 
a synthetic fuels industry we cannot relax such conserva
tion programs, since they will hold the key to meeting our 
long-term energy needs. 

The conservation initiatives outlined by the Presi
dent are steps in the right direction. However, we believe 
more needs to be done, particularly in those areas of the 
country heavily dependent on imported oil. We urge the 
President and the Congress to expeditiously implement a 
conservation program of a magnitude at least equal to the 
effort to develop synthetic fuels. 

We urge this view because the necessary lead time for 
an operating synthetic fuels industry of significant size 
in the United States is a decade away. Even with full-



scale oil shale development, the probable realistic limit 
of production by 1990 is below 400,000 barrels per day. 
To reach such a level would unquestionably carry major 
environmental, social, and economic impacts. And since 
this level of production is only 2 to 3 percent of the 
nation's total petroleum consumption, oil from shale ^ 
does not represent a "quick fix" solution to the nation s 
import problem. 

However, within the next ten to twenty years, sna 
oil production can play an important supporting role in 
meeting the nation's petroleum needs. It is crxt^-" . °_ 
launch this industry in a positive fashion that will i ^ 
sure its long-term viability. As the state has consist 
ently proposed, this can best be done with a phased 
development as opposed to a crash program. Phased develop 
ment will: 

Maximize the number of alternative technologies that 
may be developed; 

Reduce errors during scale-up which will ultimately 
lead to greater production levels; 

Control and spread population growth thus soften
ing local boom town effects while maintaining 
local autonomy; 

Provide equal opportunity for smaller firms with 
innovative processes to compete technologically; 

Result in more efficient resource use through de
monstrations of different technologies. 

Colorado has a vital stake in the outcome of a major 
national synthetic fuels program which determines the 
manner and pace in which this development is conducted. 
The state's most basic concerns are in the areas of tech
nology, social, and economic impacts, environment, and the 
respective roles played by the Federal Government, state 
government, and industry. 

TECHNOLOGY 
There appears to be a widespread perception, both 

among the public and the government, that extraction of 
crude oil from shale is a thoroughly tested, well-proven 
technology which only requires adequate financial support 
to become a full-scale commercial industry within a short 
period of time. This is not true. 

Although many oil shale technologies are promising, 
to date, none has been proven commercially viable. They 
represent high risk in a crash synthetic fuels program. 
Extraction of crude oil from shale has been tested through 



a variety of prototype plants (100 to 1,000 barrels per 
day), yet none of the surface or underground technologies 
has been demonstrated on a minimal commercial scale (5,000 
to 12,000 barrels per day). The scale-up to full-size, 
above-ground, commercial-sized retorts will be ten to 
fifty times the size of existing prototypes. This scale-
up will unquestionably lead to significant modifications 
and adjustments. There is an important learning curve 
ahead as we escalate to these commercial-sized retorts. 
We believe that the basic-sized units should first be 
constructed, tested, modified . . . and then we should 
proceed to add additional retorts in a deliberately-
phased manner. 

Attainment of full-scale commercial-sized plants 
will most likely be accomplished by adding commercial-
sized retorts of about 5,000 to 12,000 barrels per day 
each, one-by-one and side-by-side, until production capa
city of a single plant reaches 50,000 barrels per day.* 
In this fashion we will be able to minimize serious mis
takes, develop technologies that maximize (rather than 
waste) valuable taxpayer dollars, better conserve the 
mineral resource, and minimize impacts on the environment. 

The oil shale companies themselves are aware of these 
technological uncertainties and have generally supported a 
phased approach. As one company recently stated: 

"No one really knows what any of the available 
oil shale technologies will do or what they 
will cost in dollars per barrel to go commer
cial until modules are actually built and 
operated and we collect investment and opera
ting cost data to make some good economic 
predictions. The numbers you have seen up 
until now are only preliminary projections. 

* Some mention should be given to the sheer size and vol
ume of a commercial oil shale plant. A single 50,000 
barrel per day surface retorting plant and associated 
background mine would be one of the largest mining 
operations in the United States and would, itself, be 
the largest industrial complex in the history of the 
State of Colorado. Yet, the President is proposing the 
construction of eight such large plants most of which 
would be located in Colorado with a total capacity of 
400,000 barrels per day. 



"By the phased approach we can actually get more 
production sooner with fewer mistakes. Some of 
the technologies currently being touted may not 
pass the module test from an environmental or 
economic standpoint. We could start construc
tion of several commercial plants immediately 
and with confidence after a successful module 
demonstration." 

A recent Rand Corporation report to the Department of 
Energy has added weight to the need for such an approach by 
suggesting the possibility of substantial cost overruns 
which might occur through a crash synthetic fuels program 
by committing "too much too early." 

Perhaps our greatest concern is that in fact there are 
no commercially viable oil shale technologies ready to be 
taken "off the shelf." Everything we know about the pro
cess of large scale technological innovation points to the 
fact that a wide diversity of technological approaches in 
the early stages of a development program greatly increase 
the probability of success. A massive single-technology 
approach could "freeze" the technology at undesirably low 
levels. Many representatives of industry believe that the 
government should encourage a multiplicity of technolo
gical processes, since only a fraction of these will emerge 
as viable commercial operations. We share this view. 

SOCIAL AND ECONOMIC IMPACTS ON COLORADO COMMUNITIES 
Oil shale development will occur in a confined, very 

sparsely populated area of Colorado consisting of some 
eight communities with a total present population of only 
14,500 people. 

We anticipate enormous impacts during construction 
and operation of major energy facilities, and the resulting 
inability of communities to handle the impacts: Lack of 
front-end money to meet community needs before the tax base 
is in place; rapidly increasing demand for community ser
vices; immediate housing shortage as workers arrive to 
build the plants or mines; and increases in social problems 
associated with unplanned, explosive growth. 

Social and economic impacts won't be limited to com
munities; farmers, ranchers and orchardists will also be 
affected. Energy development tends to dry up the agricul
tural labor supply, not just in the immediate area but 
halfway across the state. Additional people will put pres
sure on agricultural land and water above the direct needs 



of the energy industry. We would like to see energy de
velopment unfold on the Western Slope in a way that does 
not destroy agriculture. Indeed, the economic and social 
stability that agriculture provides will be vital to de
veloping a synfuels industry in the west. Maintaining 
the vitality of Western Slope agriculture is therefore in 
the national interest, and is another reason why a crash 
synfuels program should be avoided. 

We anticipate that a 400,000 barrel per day oil shale 
industry, as proposed by the President, would add 70,000 
to 75,000 people to the existing population base of 
14,500. This five to six-fold population increase in the 
energy area, over a period of a decade, would cost over 
$400 million in community services alone, exclusive of 
housing needs. 

Construction of highways in the oil shale counties 
would cost well in excess of $100 million to meet the 
needs associated with the President's goals. 

While in national terms, this might not appear to be 
an excessively large amount of money, it must be viewed 
in a Colorado context. Like other small states, Colorado 
does not have the financial resources to meet such needs. 
Figures of $500 million for highways and community services 
would tax the state and local governments beyond their 
ability. I hasten to mention that no comprehensive pro
grams exist at the federal, state or local level to equip 
us to deal with such rapid expansion. 

The issue of explosive, unplanned growth not only 
affects the people living in the community, but the pro
ductivity of the industry itself. Chaotic community con
ditions will thwart an expeditious synthetic fuels program 
simply because companies will not be able to attract or 
keep quality workers. Eventually, communities will not 
look favorably on participating in synthetic fuel develop
ment . 

Enough studies have been done to demonstrate that 
this productivity decline occurs during the construction 
as well as the operating phase, a situation that can also 
contribute to the large cost overruns mentioned earlier. 
We therefore believe thac the costs of the development 
could escalate dramatically if the essential community 
planning and services are not in place. For example, in 
the construction of the Jim Bridger Power Generating Facil
ity in Rock Springs, Wyoming, the company suffered greatly 
from productivity problems due to social disruption. Some 
observers have estimated that the impact of this 



productivity decline nearly doubled the originally esti
mated cost of the plant. 

A national synthetic fuels program cannot treat such 
compelling social issues as an afterthought. We must in
corporate successful community and housing programs, 
pacing the development accordingly, if we are to make this 
national effort work. 

ENVIRONMENT 
An enormous amount of money, time and effort has gone 

into evaluating the environmental impacts of oil shale. 
The oil shale companies, university research centers, 
federal, state and local governments, and others have in
vested millions of dollars in such analyses. While the 
results generally appear promising (i.e., oil shale de
velopment can be undertaken within existing environmental 
regulations) many questions remain unanswered, particularly 
under a crash program. 

A phased effort, starting with commercial-sized re
torts which are then scaled-up to higher levels of capa
city after adequate demonstration, appears to be the best 
way to minimize environmental damage. This is particularly 
the case in assessing potential water pollution, air pollu
tion, and early reclamation programs where the jury is 
still out on how successful we will be in offsetting these 
impacts. Under a crash program, if substantial problems 
were to arise, the state would be left to correct very 
expensive in-place large-scale industrial plants, and to 
do it with limited financial resources. 

Several very large plants (which is the kind of de
velopment which would be forced under a crash program) 
concentrate effluents and emissions which could rapidly 
saturate the water and air capacity of the regions beyond 
the borders of the area under actual resource development. 
This "preemption" of the environmental capacity of the 
region might relate to private lands as well as to lands 
owned by the Federal Government in the Naval Oil Shale 
Reserve and by the Bureau of Land Management. The possi
bility of this preempting by first-generation plants should 
be of great concern because it might prevent more innova
tive second-generation plants from being constructed. 

WATER 
Development of a large-scale oil shale industry in 

Colorado may also place a great burden on the scarce water 
resources of a semi-arid region. At a level of production 



of about 500,000 barrels per day, we believe there is suf
ficient water available to accomodate the industry as well 
as other existing and projected consumptive use. Over 
500,000 barrels per day, our studies indicate an increas
ingly tight situation which may cause shifts in historic 
allocations and priorities. Because water will be a major 
limiting factor in the ultimate level of production, 
serious considerations must be given to this issue. 

The use and allocation of water will partly determine 
the economic diversity and balance that we seek to protect 
in Colorado. We want to protect, wherever possible, our 
agricultural economy which has occupied so important a 
place in our history. At the same time, if the Federal 
Government wants a major oil shale industry, it will need 
to work with Colorado to develop required water storage 
facilities for the industry. Based on past Carter Admin
istration water policies, fundamental changes in federal 
water policy may be necessary. 

FEDERAL-STATE-INDUSTRY ROLES 
The only way an oil shale industry can be rationally 

developed, given the current state of its technology and 
associated questions, is through an intelligent and appro
priate interaction of the Federal Government, the states 
and industry, each playing its own individual role. 

Industry's main responsibility should remain the 
selection, design, construction, and operation of shale oil 
producing plants, using their own evaluation criteria as to 
economic rate of return; technology utilization and evalua
tion; development, formation and commitment of capital and 
operating dollars; risk and profit; and operating worker 
force training, productivity and technologic competence. 
In addition industry responsibility should include assist
ance to the state to meet needs such as housing and trans
portation and the provision of public services, and to work 
with the state to minimize in-migration patterns and to 
assure the employment of Colorado workers. 

The Federal Government's role will be that of pro
moter, partial regulator, and often lessor of the lands to 
be developed. There is no question that the Federal Gov
ernment will play a key role in determining the character, 
quantity, quality, and pacing of the development. 

At the same time, the state will have a central role 
in such areas as regulating environmental impacts, miti
gating impacts to affected communities, and conserving the 
resource. By necessity, there will be significant 



interaction between the state and Federal Government. If 
the state is to exercise properly its responsibility, it 
must participate in major federal decisions as an equal 
partner and be able to clarify local conditions and areas 
of concern. Since states and local governments have al
ways had the primary responsibility to regulate energy 
development, the environmental review and permitting 
processes must be carefully integrated into federal plan

ning and funding programs. 
Several recent proposals, including the President s 

Energy Mobilization Board, have raised important ques
tions for the states. The states will insist on applying 
their laws and they will resist proposals which directly 
or indirectly call for federal preemption. At the same 
time, cutting of red tape and eliminating duplication in 
the environmental/regulatory process is a necessary com
ponent in any national synthetic fuels effort. We 
applaud that goal and believe there are constructive ways 
to accomplish it without threatening historic state/federal 
relationships. 

For starters, the Federal Government should get its 
house in order. Most delays in the past have been associa
ted with federal reviews as opposed to state or local gov
ernment regulation. 

A mutual goal for all levels of government should be 
to coordinate and integrate their reviews to the maximum 
possible extent. For example, Colorado has recently es
tablished a joint review process with our federal and 
local counterparts to eliminate unnecessary delays and to 
shorten the review time. We believe this can be accom
plished without environmental shortcuts. This review pro
cess serves as a model of why federal preemption is un
necessary and unwarranted. 

PROPOSED MODIFICATIONS TO PENDING SYNTHETIC FUELS LEGISLATION 
Colorado wishes to present several concepts for in

corporation into pending synthetic fuels proposals: 
Phased development 
Impact assistance legislation 
Environmental monitoring 
Adherence to state and local laws 

Phased Development 

Any program of federal incentives should be based upon 
a plan of phased development as opposed to a crash program. 
We are convinced that large-scale target levels of 



production can be achieved through a graduated approach, 
since it will use the most effective technologies, while 
at the same time minimize costly mistakes, prevent waste 
of valuable taxpayer dollars, and reduce environmental and 
social impacts. 

What is needed is time: Time for the communities of 
this region and its citizens to accommodate to this rapid 
rate of change, and time to learn from prior mistakes. A 
national crash program of oil shale development places a 
premium on time in order to meet level-of-production goals. 
We believe these two competing concepts can be harmonized 
by focusing on how fast as well as how far. We believe 
that controlling the rate of growth to reduce adverse human 
impacts can result in eventual levels of production at 
least equal to those proposed through crash development. 

Therefore, we recommend that federal programs for oil 
shale development be designed in a manner requiring gradual, 
phased development in place of immediate large-scale devel
opment. The flow of federal dollars and programs should be 
conditioned on the phased approach. 

Impact Assistance Legislation 
The reasons set forth above demonstrate that any syn

thetic fuels legislation should be accompanied by specific 
assistance to energy-impacted communities. Colorado would 
recommend that Section 601 of the Power Plant and Indus
trial Fuels Use Act of 1978 be amended to: 

Include synthetic fuels; 
Allow for construction of facilities as well as 

development of necessary infrastructures; 
Provide energy impact assistance to agricultural 

producers through existing USDA channels; 
Provide for construction grants up to 100 percent 

of total cost; 
Authorize no less than $300 to $400 million during 

each of the first five years and $200 to $300 
million for each of the last five years. 

These recommended amendments would use existing stat
utes and agencies without requiring new hearings that in 
turn would likely delay action on this component of a syn
thetic fuels program. 

We note that the above recommendations are consistent 
with amendments that Senator Gary Hart of Colorado intends 
to introduce within the immediate future. 
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Environmental Monitoring 
Federal funds should be set aside to assist federal, 

state and local agencies to monitor and assess environmen
tal impacts of the development. Only in this fashion can 
we avoid irreparable mistakes that could damage the state 
for years to come. 

As part of this assessment, analysis must be directed 
toward the overall energy requirements of an oil shale 
industry. Of particular importance is the long-term elec 
trical power needs to feed the oil shale development, m ^ 
eluding associated power plant and water development com 
ponents. _ 

Further evaluation will need to be given to the cumu 
lative impacts between oil shale, coal and uranium devel 
opment in this region of Colorado. 

We recommend that sufficient budgetary allocations be 
made for the next ten years to accomplish this purpose. 

Adherence to State and Local Law.c 
Any federal synthetic fuels program should include 

congressional language which clearly and unmistakably 
states that all synthetic fuels projects must comply with 
all state and local laws regardless of whether the facility 
is located on state, federal or private lands, and regard
less of whether the facility is constructed by the private 
sector, the Federal Government, or some mixture of the two. 

In particular, it should be recognized that the west
ern states have historically controlled the allocation of 
water within and across their borders. This has been ac
complished through a well-established network of interstate 
compacts which have been repeatedly and consistently upheld 
in state and federal courts. Level of energy production 
goals set by the Federal Government that preempt the role 
of the state in determining water allocations will face 
great difficulty from the outset. 

In addition, sufficient funding should be made avail
able to state, local and federal agencies to assist them 
in designing and implementing coordinated, streamlined pro
grams that expedite permit reviews. 

Under a coordinated joint review process, there is no 
need to preempt vital state and local requirements. Colo
rado is prepared to share, in detail, the model joint re
view process we have undertaken with our federal and local 
governmental counterparts. 

Legislation to create an Energy Mobilization Board 
should focus on major state input into the selection of 
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priority energy projects, timetables for environmental 
and regulatory review, and creative, cooperative mech
anisms to reduce unnecessary delays. The Board's mandate 
should minimize conflicts between state and Federal Gov
ernments and avoid federal preemption of important state 
and local roles. 

These legislative additions to the synthetic fuels 
legislation are vital to the ability of Colorado to cope 
with the proposed energy developments. At the same time, 
they will help to direct synthetic fuel development in a 
fashion that insures its long-term role in the nation's 
energy future. 



13 

I N T R O D U C T I O N T O O I L S H A L E 

Oil shale is a very fine-grained sedimentary rock which 

contains enough organic matter (hydrocarbon) to produce 

crude oil when processed (retorted). The solid oil shale 

material containing hydrocarbon is called kerogen. In 

the United States alone, the oil shale resources probably 

exceed 2,000 billion barrels (42 U.S. gallons per barrel) 

of petroleum. For reference, the U.S. has consumed approxi

mately 100-125 billion barrels of petroleum since 1859 and 

the current rate of consumption is approaching 7 billion 

barrels per year. Much of the oil shale resource is not 

economically recoverable. Indeed, only 25 to 30 percent of 

the resource is presently projected as being commercial. 

Most shale rock of commercial grade varies from 20 to 

50 gallons per ton, but some shales are as rich as 125 gal

lons per ton (although an insignificant amount), and much 

shale is in the range of 10 to 20 gallons per ton. 

The most extensive high-grade deposits of oil shale in 

the U.S. are in the Rocky Mountain region, primarily Colo

rado, Utah, and Wyoming, under land which is mostly in the 

public domain. There are substantial private holdings 

among the rich deposits, and some of these holdings as well 

as the prime federal lease tracts are likely to be developed 

first. The largest deposits of high-grade oil shale are in 

the Piceance Basin (Garfield and Rio Blanco counties) of 

Northwest Colorado and in eastern Utah in the Uintah Basin. 
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There is a large-scale, oil shale resource in Wyoming 

(particularly the Green River Basin), but that deposit is 

generally of lower grade than deposits in Colorado and 

Utah. It is therefore not expected to play a role in any 

initial oil shale development during the 1980's. 

For perspective, approximately 80 per cent of the U.S. 

high grade oil shale resource lies in the Rocky Mountain 

area, and 64 per cent of the U.S. total lies in the Pi

ceance Basin area. Oil shale deposits in the eastern U.S. 

have not been as extensively explored as have deposits in 

the West. 

"Processing" oil shale amounts to heating (retorting) 

it to a temperature of at least 900° F., at which point 

some of the organic material undergoes a chemical change 

and forms a vapor from which crude oil is then condensed. 

There are at least two basic ways to achieve this chemical 

change: (1) mine the shale rock, crush it, then feed it 

into a surface retort, using any of several different sur

face retort processes, to achieve the desired temperature; 

or (2) retort the shale in place (in situ) and condense 

the crude oil from the vapor while it is still in the 

ground. While the in situ process obviously sounds sim

pler, it is an unproven technology relative to surface 

retorting, and remains a subject of intense interest, re

search and speculation. 

In fact, the entire oil shale industry is in its in

fancy even though oil shale as a source of petroleum has 

been of interest in this country since the 1920's. For 

the most part, oil shale technologies are not proven at a 

commercial level. Undoubtedly the technological direction 

of the industry will change in reaction to the experience 

accumulated from different processes achieving commercial 
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scale operations. Clearly, the oil shale industry is sub

ject to rapid change, there is great uncertainty, and much 

is still unknown. This uncertainty characterizes the cur

rent surface technologies (Union B, TOSCO II, Paraho Di

rect, Superior, etc.), but it is even more descriptive of 

the in situ processes, of which there are two versions, 

pure in situ and modified in situ (MIS) technologies. Pure 

in situ processes involve recovery of the underground crude 

oil resource while operating exclusively from the surface. 

Modified in situ processes utilize an underground mining 

operation to aid in retorting the resource in place. 

Rapid advances in either of these technologies would dra

matically change the pace, scale, and production levels of 

the oil shale industry. 

In the absence of such advances, production of crude 

oil from shale will mean reliance on surface retorting and 

underground mining operations of immense proportions. For 

example, at current levels of technology, a single surface 

plant operation, whose yield is 50,000 barrels of crude oil 

per day, would require a mining operation of 65,000 to 

150,000 tons per day. For reference, the largest under

ground mining operation in the U.S. today is approximately 

65,000 tons per day. In addition, the capital requirements 

for some oil shale plants might approach $2.0 billion, and 

the social-economic-environmental triad of problems associ

ated with an expanding oil shale industry will be signifi

cant. 

Oil shale development in Colorado will require intense 

analysis and monitoring on a continuing basis. The Colo

rado Energy Resources Development Plan Project in the 

Executive Director's Office, Department of Natural Re

sources, is a U.S. Department of Energy funded effort to 
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identify expected oil shale project impacts and plan for 

orderly growth of energy production in Colorado. Other 

State agencies are also focusing their attention on energy 

development in general and on oil shale development in 

particular; the common goal is to assure orderly growth 

of energy production in a manner compatible with the re

sponsibilities of State government and the continued wel 

being of Coloradoans. 

INFORMATION ON ACCOMPANYING MAP 

TAKEN FROM: 

USGS ENERGY RESOURCES MAP 
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O I L S H A L E O W N E R S H I P 

IN C O L O R A D O & U T A H 

Oil shale deposits in Colorado and Utah are widely 

dispersed, with ownership primarily in the hands of the 

federal government. However, existing leases on the fed

eral lands and privately held lands are distributed over 

a large number of different companies. This diversity of 

ownership is significant in that the available technolo

gies suitable for exploiting oil shale, as well as the 

economic potentials and problems connected with each tract, 

differ considerably. This means that different companies 

may choose to use different technologies to exploit their 

individual oil shale holdings due to site-specific criteria 

as well as the proprietary nature and ownership of differ

ent technologies. 

A few of these companies have already taken major 

steps towards commercial production on their holdings; 

others are moving in that direction; a significant number 

have not yet made any commitments. 

The development of some of the individual sites in 

Colorado and Utah will affect not only the particular state 

in which it is located, but also adjacent states as well. 

Primary impacts which may cross state boundaries are likely 

to be air qulaity, water availability, transportation, 

community infrastructure, and population growth. 

The pattern of high grade oil shale development in the 

West will be determined to a significant degree by the 
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types of technologies which prove feasible for commercial-

scale production. If the in situ processes are succes-

ful, sites in both Colorado and Utah can be developed. If 

surface retorting is the only proven technology, then de

velopment will concentrate only on high-grade deposits 

accessible on the Piceance Basin edges; these deposits 

occur primarily on private lands in Colorado. 

Because the federal government is the principal land

owner in Northwest Colorado and eastern Utah and owns most 

of the mineral rights, it has a primary interest and will 

play an important role in determining the rate and manner 

by which oil shale is developed. Private holdings, which 

are in some cases the closest to commercial production, 

generally cannot be developed without federal cooperation. 

For example, electric power transmission lines, water col

lection and diversion systems, roads, railroads and shale 

oil pipelines must cross federal land and undergo federal 

environmental scrutiny. In addition, an extensive state 

and federal permitting process must be followed before 

construction and operation can proceed. 
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C O L O R A D O : A N O V E R V I E W 

Colorado, on the backbone of the continent with more 

than fifty peaks rising at least 14,000 feet above sea lev

el, is divided topographically into three parts: 

• The high mountains, rich in timber and minerals, 

the location of the headwaters of four major 

drainage systems—the Colorado, the Arkan

sas, the Rio Grande, and the Platte Rivers, 

and the main attraction of the billion dol

lar tourist industry which benefits the en

tire state; 

• The eastern prairies, a semi-arid area rich in 

minerals, a major grain and livestock pro

ducing part of American agriculture, and 

the western end of the great American 

prairie; 

• The Colorado plateau, the high basin of the 

western part of the state, drained by 

streams tributary to the Colorado River, and 

the location of 64 per cent of the nation's 

rich reserves of oil shale. 

Each of these three regions is characterized by different 

climate, terrain, cultural, and economic factors. Together 

they provide the state with unusual diversity. 

For all the diversity in the state, a common denomi

nator is weather. The elevations below 9,000 feet are 
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characterized by mostly sunny days and generally mild tem

peratures which can sometimes fluctuate by 60 degrees 

(F.) or more within a few hours. Thus natural resource 

development, except at the higher elevations, is manage

able almost year round. 

Colorado is a sparsely populated state and has an area 

of approximately 66 million acres, with nearly 24 million 

of them being federal lands. About 80 per cent of the 

State's 3 million citizens live along the front range where 

the Great Plains meet the Rockies. It has been necessary 

to divert western slope water through tunnels under the 

continental divide to front range cities and to the agri

cultural areas of the eastern prairie. All the members of 

Colorado's Congressional delegation come from front range 

communities, although two of the major districts extend to 

the Utah border. The majestic Rockies, with 13 million 

acres of national forests, world renowned ski slopes, and 

numerous national parks, constitute a political, cultural, 

and economic barrier between Colorado's eastern and western 

slopes. 

Denver, the capital city, a metropolitan area of about 

1.5 million persons, is the location of the nation's fifth 

busiest airport, a major truck terminal for the continent, 

and a railroad yard for east and west, north and south. 

The city of Grand Junction, with a population of about 

28,000, is the focal point of activity for western Colorado. 

On an established, stable agricultural base, the city has 

experienced a continuing expansion during the past decade 

as a result of energy resource exploration and development 

in Colorado, Utah, and southwest Wyoming. The drive from 

Denver to Grand Junction, although only 258 highway miles, 

takes the better part of a day on the State's only east-west 



• rerstate, 1-70. The mountain terrain, while spectacular, 

• - often treacherous and 1-70 is sometimes closed by snow 

in the winter. 

The prospects for energy development over the next 

decade present Colorado with a substantial economic stimu

lus as well as a significant challenge. But there will be 

major changes: for example, there is the possibility that 

eastern slope interests will have to be more closely ad

justed in the future to the stronger western slope presence 

in Colorado. Western Colorado faces the possibility of 

rapid growth and financial prosperity, but also a number of 

environmental and social problems. Long a rural, agricul

tural economy with little political representation, this 

part of Colorado may be on the verge of a revolution in its 

customs and role in the State. The front range cities will 

likewise feel the impact of energy development; Denver is 

already becoming an energy capital for the West, with new 

jobs and residents, financial capital, and energy knowledge. 

All regions of Colorado, however, will be affected by 

the pace and manner of energy development, therefore making 

it a common State interest to assure that this development 

proceeds in an orderly way and promotes the well-being of 

present and future Colorado citizens. 

INFORMATION ON ACCOMPANYING MAP 

PROVIDED BY: 

COLORADO DEPARTMENT OF HIGHWAYS 
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T H E C O L O R A D O J O I N T R E V I E W P R O C E S S 

In anticipation of national pressure to develop Colo

rado's energy resources and in response to current energy 

and mineral resource development trends, Colorado indepen

dently recognized the need for improvement in government 

regulatory and review processes. In November of 1978, the 

Colorado Department of Natural Resources (supported by the 

U.S. Department of Energy) began a study to develop a 

rational, practical procedure that will coordinate federal, 

state and local decisionmaking processes associated with 

major energy and mineral resource development projects in 

the state. This effort is called the "Colorado Joint Re

view Process for Major Energy and Mineral Resource Develop

ment Projects." The product of this study will be a Joint 

Review Process Manual. It will detail coordination pro

cedures and provide information on major federal, state and 

local permits. In conjunction with this program, the De

partment is participating in a joint venture with the U.S. 

Forest Service, Gunnison County and AMAX to coordinate the 

required governmental reviews associated with AMAX's pro

posed Mt. Emmons molybdenum mine near Crested Butte, Colo

rado. The AMAX "joint review" is serving as a case study 

during development of the generic "Joint Review Process." 
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DESCRIPTION OF THE JOINT REVIEW PROCESS 

The Joint Review Process may be defined as: 

A voluntary, intergovernmental review 

procedure which coordinates existing 

regulatory reviews between the three 

levels of government, provides the 

public with additional opportunities 

to become involved in all phases of 

project planning and review, provides 

industry with additional opportuni

ties to increase public awareness of 

project plans and promotes government 

by cooperation and compromise rather 

than "government by ambush." 

Generally, the Joint Review Process is designed to 

address major energy or mineral resource development pro

posals. A broad definition of "major" has been developed 

for use in determining those projects that are "major" in 

character. A major project is one which will probably re

sult in significant impacts, will involve regulatory deci

sions from two or more levels of government, and/or may be 

considered significant and controversial. 

The Joint Review Process is a voluntary procedure. It 

offers industry an organized and systematic alternative to 

the existing fragmented and uncoordinated array of govern

mental reviews. 

The process brings the three levels of government to

gether in a common forum with the proponent on a regular 

basis to discuss governmental requirements, project plans 

and related issues and concerns. 
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It is designed to apply only to those projects that 

have recently completed the initial exploration phase and 

are about to commence design and feasibility studies. 

The process is currently designed to address any of 

the following projects: 

1. Coal mines 

2. Uranium mines and/or mills 

3. Oil shale development 

4. Other metal mining developments 

Finally, the process is designed to provide the public 

with additional opportunities to participate early, con

tinuously and informally throughout the review of a major 

project. 

OPERATION OF THE JOINT REVIEW PROCESS 

There are three stages in the Joint Review Process. 

These stages will be described in detail in the Joint Re

view Process Manual scheduled for publication later this 

year. 

Stage 1 commences when an industry proponent notifies 

the Department of Natural Resources that he is interested 

in considering the Joint Review Process alternative. The 

Department will ask the proponent to complete a general pro

ject description questionnaire. Based on that information, 

the Department will evaluate the project to determine if it 

qualifies as a major project and if the project is in an 

early stage of planning (i.e., completion of exploration or 

beginning of design/feasibility). The Executive Director 

of the Department will consult with principal agencies in 

state, local and federal government to determine if those 

agencies would be willing to participate in a joint review. 

The Director will formulate a recommendation and seek 
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concurrence from the Governor's Cabinet. If the Cabinet s 

decision is affirmative, the Governor will assign a state 

lead agency. 

Stage 2 commences upon the Department's receipt of an 

affirmative answer from the Cabinet. During this six to 

seven month period numerous organizational activities will 

occur which include the following: 

1. Through a process of negotiation, federal and 
local government coordinating agencies will 
be identified. 

2. A Joint Review Team will be organized, which 
will be comprised of the three government 
lead agencies and the proponent. The team 
has no decisionmaking authority. Its func
tion is to coordinate. 

3. A cooperative agreement will be signed by 
the state, federal and local coordinating 
agencies and the project proponent. 

4. A Statement of Responsibilities will be 
signed. This statement will list the respon
sibilities of all agencies at all three levels 
of government that have a regulatory or re
view responsibility associated with the pro
ject. The proponent will also list his re
sponsibilities. 

5. An inter-agency meeting will be conducted 
with all responsible agencies from the three 
levels of government and the proponent present. 

6. Two public information meetings will be con
ducted (one in the project locality and one 
in Denver) at which time the proponent will be 
asked to present a description of his project 
and respond to questions raised by those in 
attendance. 

7. Two public scoping meetings will also be con
ducted. At these meetings the public will 
have the opportunity to express concerns and 
raise issues about the proposed project. 



The Joint Review Team will prepare a deci
sion schedule which will coordinate the 
proponent's proposed timetable for planning 
and development activities; the major federal, 
state, and local regulatory processes; addi
tional public participation activities; and 
joint review procedures. This decision sche
dule will be based on model schedules pro
vided in the Joint Review Process iManual. 

I 

BEGIN 
STAGE I 

PROPONENT REQUESTS 
JRPVSUBMITS 

PROJECT DESCRIPTION 
1 

DNR* PREPARES A 
PRE-DETERMINIATION 
REPORT AND SUBMITS 
REPORT TO DIRECTOR 
OF DNR FOR INITIAL 
SCREENING 2 

(3 DAYSj ^ YES 

DNR ORGANIZES 
AND CONDUCTS 
INTERGCWELRllMENTAL 
MEETING 3 

• ANY AGENCY, LEVEL 
OF GOVERNMENT OR 
INTERESTED CITIZEN 
COULD MAKE REQUEST 
TO DNR FOR JRP 

• DNR MAY MEET WITH 
PROPONENT TO DIS
CUSS BENEFITS OF 
THE JRP 

• IF PROPONENT 
DECIDES TO GO 
AHEAD, HE WILL 
BE ASKED TO SUB
MIT AN OFFICIAL 
REQUEST AND A 
COMPLETED PROJECT 
DESCRIPTION FORM 

CONTENT OF REPORT: 

1) AGENCY WORKLOAD 

2) PROPONENT'S PROJECT 
PHASE 

3) DOES PROPOSED 
PROJECT FIT 
DEFINITION OF A 
"MAJOR" PROJECT? 

DIRECTOR CONSULTS: 

• DIRECTOR MAY CONDUCT 
INFORMAL DISCUSSIONS 
WITH KEY AGENCIES AT 
FEDERAL AND LOCAL 
LEVELS OF GOVERN
MENT AND WITH OTHER 
INTERESTED PARTIES 

• OFFICE OF THE 
DIRECTOR INFORMS 
GOVERNOR 

• DIRECTOR'S INITIAL 
SCREENING DECISION 
IS DESIGNED TO 
REJECT PROJECTS 
OBVIOUSLY NOT 
SUITED FOR JRP 

• DIRECTOR INFORMS 
PROPONENT OF 
DECISION 

NO 

END 

(14 DAYS) 

PURPOSES: 

• INFORM KEY 
AGENCIES ABOUT 
PROJECT PROPOSAL 

• IDENTIFY AGENCY 
JURISDICTIONS 

• INITIALLY DETER
MINE IF PROJECT 
IS "MAJOR" AND/OR 
SIGNIFICANT 

• INITIATE COOPERA
TIVE, INTERJURIS
DICTIONAL EFFORT 

DIRECTOR SUBMITS 
RECOMMENDATION TO 
STAFF WORKING 
GROUP (SWG)* TO 
OBTAIN RECOMMEN
DATION 4 

THE SWG'S INITIAL 
DETERMINATION IS 
A SCREENING PRO
CESS TO REJECT 
PROJECTS NOT 
QUALIFIED FOR JRP 
BASED ON QUAL
IFICATIONS OF 
THE PROJECT FOR 
JRP AND AVAIL
ABILITY OF 
STATE GOVERjNMENT 
RESOURCES TO 
CONDUCT A JRP 

YES 

NO 

END 

DIRECTOR SUBMITS 
RECOMMENDATION 
TO THE PCC* 
FOR DECISION 5 

(7-14 DAYS), 

I 

I 

BEGIN 

S T A G E II 

RECOMMEIJDATIOiNS INCLUDE 

• IDENTIFICATION 
OF STATE JRP TEAM 
AGENCY 

• RECOMMENDATION 
FOR FEDERAL 
AND LOCAL JRP 
TEAM AGENCIES 

• RECOMMENDATION 
OF JRP TEAM 
LEADER 

• ANALYSIS OF 
PROJECT BASED 
ON QUALIFICA
TION CRITERIA 

PCC MAKES 
RECOMMENDATION TO 
GOVERNOR AND 
GOVERNOR DESIGNATES 
STATE AGENCY JRP 
TEAM 1 

(7 DAYS.i 

NO 

END 

TOTAL ESTIMATED TIME REQUIRED, STAGE I: 31-38 DAYS 

DNR CONTACTS 
FEDERAL AND LOCAL 
AGENCIES, AND 
PROPONENT TO 
OBTAIN DESIGNA-
TIONS 2aJ 6HR okGjWj-tes anTJ 
CONDUCTS INTER-
AGENCY MEETING 2b 

C O L O R A D O J O I N T R E V I E W P R O C E S S 

S T A G E S I A N D II - O I L S H A L E 

D R A F T 7 / 7 9 - U N D E R R E V I S I O N 

(30 DAYS) 

(21 DAYS) 

DNR RECEIVES JRP TEAM 
DESIGNATIONS AND 
CONTACTS JRP TEAM 
MEMBERS TO DETERMINE 
JRP TEAM LEADER 3 

( 7 DAYS)i 

DNR PREPARES JOINT 
STATEMENT AND CALLS 
ORGANIZATIONAL MEET
ING OF THE JRP TEAM 

4 

(21 DAYS) 

* SEE KEY 

X 
INVITES TO MEETING: 

• KEY TECHNICAL PERSONNEL 
OF ALL APPLICABLE AGENCIES 
AT THE THREE LEVELS OF 
GOVERNMENT 

• PROPONENT 

• PURPOSE OF MEETING: 
INFORM TECHNICAL STAFF 
IN EACH APPLICABLE AGENCY 
ABOUT PROPOSED PROJECT 

AGENDA: 
• •PROPONENT PRESENTS DETAILED 

PROJECT DESCRIPTION 

••AGENCIES OUTLINE REGULATORY 
REQUIREMENTS RELATED TO 
PROPOSED PROJECT 

TIME: 
21 DAY NOTICE 

I 

• LOCAL GOVERNMENT 
WILL BE CONSIDERED 
FIRST 

• STATE LEAD AGENCY 
WILL BE CONSIDERED 
SECOND 

• DESIGNATION OF JRP 
TEAM LEADER WILL 
DEPEND UPON: 

• • AGENCIES 
CAPABILITY TO 
HANDLE ASSIGNMENT 

• • SCOPE OF ISSUE 

• • NATURE OF 
POTENTIAL IMPACTS 

#• EXTENT OF DECISION
MAKING AUTHORITY 

• DNR REQUESTS COMMENTS 
ON DRAFT WITHIN 14 
DAYS OF RECEIPT 

• UPON COMMENTS, DNR WILL 
PREPARE AND TRANSMIT 
A FINAL DRAFT WITHIN 
7 DAYS 

• DNR CALLS ORGANIZATIONAL 
MEETING AND ISSUES 7 
DAY PUBLIC NOTICE 

S T A G E II 
(continued) 

FIRST JRP 
MEETING 
CONDUCTED 5 

( 30 DAYS) 

PURPOSE: 
TO ORGANIZE JRP 
TEjhjM TO CONDUCT 
JRP AGENDA: 

1. DNR DESCRIBES 
JRP 

2. DESIGNATION OF 
JRP TEAM LEADER 
FINALIZED 

3. BEGIN COMPILATION 
OF TEAM CONTACT 
LIST 

4. REQUEST STATEMENTS 
OF RESPONSIBILITY 
FROM ALL APPLICABLE 
AGENCIES AND 
PROPONENT 

5. PRESENT FINAL DRAFT 
OF JOINT STATjjWEJJT 
FOR MODIFICATION 
AND SIGNATURES 

6. 

7. 

3. 

9. 

JRP MAILING LIST 
COMMENCED-OPEN TO 
PUBLIC 

PLAN PUBLIC INFOR
MATION MEETING 

REQUEST PROPONENT 
TO PREPARE LIST OF 
ACTIVITIES AND 
DETERMINE PLANNING 
PERIOD 

PUBLIC COMMENT 
PERIOD 

INTERIM ACTIVITIES 
BETWEEN FIRST AND 
SECOND JRP MEETING 

6 

SECOND JRP 
MEETING 
CONDUCTED 7 

(30 DAYS) 
PUBLIC INFORMATION 

MEETING 8 (30 DAYS) 

I 

• EACH GOVERN
MENTAL TEAM 
MEMBER WILL 
OBTAIN NAMES 
OF CONTACTS 
FROM ALL 
APPLICABLE 
AGENCIES IN 
THEIR LEVEL 
OF GOVERNMENT 

• PROPONENT WILL 
IDENTIFY CONTACTS 

• TEAM MEMBERS 
OBTAIN INDIVIDUAL 
STATEMENTS OF 
RESPONSIBILITY 

• JRP TEAM LEADER 
PUBLISHES 7 DAY 
PUBLIC NOTICE FOR 
JRP MEETING AND 
PUBLIC INFORMATION 
MEETING 

• DNR PREPARES 
NEWS REIEASE 

I 

»*• 
PURPOSE: TO 
BEGIN TO ADDRESS 
DETAILS OF 
CONDUCTING THE JRP 
AGENDA: 

• DNR AGENCY 
PRESENT DRAFT 
STATEMENT OF 
RESPONSIBILITIES 

• RECEIVE CONTACT 
LISTS 

• PROPONENT PRO
VIDES TEAM WITH 
LIST OF ACTIVITIES 
FOR A PERIOD OF 
TIME TO BE 
DETERMINED 

• DNR STATE III 
PRESENTS APPLICABLE 
MODEL OF JRP FOR 
SPECIFIC ACTIVITY 
IN QUESTION 

INTERIM ACTIVITIES 
BETWEEN SECOND AND 
THIRD JRP MEETING 

9 

PURPOSE: TO PROVIDE 
PUBLIC WITH INFORMATION 
ABOUT PROPOSED PROJECT 
AND THE JRP. TO ALLOW 
THE PUBLIC TO RESPOND 
TO PROPOSALS BY 
ASKING QUESTIONS. 
AGENDA: 

• PROPONENT PRESENTS 
PROJECT DESCRIPTION 

• PUBLIC QUESTION 
AND ANSWER PERIOD 

• GOVERNMENTAL AGENCIES 
AVAILABLE TO RESPOND TO 
PUBLIC QUESTIONS 

• DNR WILL DESCRIBE JRP 

DNR FINALIZES 
STATEMENT OF 
RESPONSIBILITY 

JRP TEAM LEADER 
PUBLISHES SEVEN 
(7) DAY PUBLIC 
NOTICE FOR 
SECOND JRP 
MEETING 

THIRD JRP 
MEETING 
CONDUCTED 

T 

(30 DAYS) 
INTERIM ACTIVITIES 
BETWEEN THIRD AND 
FOURTH JRP MEETINGS 

11 

PURPOSE: 
FINALIZE 
INFORMATIONAL 
DOCUMENTS 

AGENDA: 

• FINALIZE STATEMENT OE 
RESPONSIBILITIES AND 
OBTAIN APPROPRIATE 
SIGNATURES 

• FINALIZE 
CONTACT LIST 

• BEGIN PREPARATION 
OF PROJECT RELATED 
JRP MILESTONE PLAN 

• TEAM COMMENCES 
PLANNING FOR PUBLIC 
SCOPING MEETING 

• APPLICABLE FEDERAL 
AGENCY PRESENTS 
PROPOSED SCHEDULE 
FOR ES* PREPARATION 

• PUBLIC COMMENT 

i JRP TEAM LEADER 
PUBLISHES SEVEN 
(7) DAY PUBLIC 
NOTICE 

I RESPONSIBLE TEAM 
MEMBER PREPARES 
OUTLINE OF MILE
STONE PLAN 

INTERIM ACTIVITIES 
BETWEEN FOURTH AND 
FIFTH JRP MEETINGS 

12 

(30 DAYS). 

PURPOSE: 
PLAN FOR 
SPECIFIC 
ACTIVITIES 
OF JRP 
AGENDA: 

• FINALIZE 
PLANS FOR 
PUBLIC SCOPING 
MEETING 

• RESPONSIBLE 
FEDERAL AGENCY 
SHOULD PROVIDE 
UPDATE ON ES 
SCHEDULE 

• PREPARE DRAFT 
MILESTONE PLAN 

• PUBLIC COMMENT 

INTERIM ACTIVITIES 
BETWEEN FOURTH AND 
FIFTH JRP MEETINGS 

13 

FIFTH JRP 
MEETING 

14 
I 

1 PUBLIC scoping! 
MEETING 15| (30DAYS) 

I 

• RESPONSIBLE AGENCY 
SHOULD PUBLISH 
NOTICE OF INTENT 
FOR ES IN FR* 

• RESPONSIBLE TEAM 
MEMBER SHOULD 
PREPARE DRAFT 
MILESTONE PLAN 

• JRP TEAM LEADER 
PUBLISH FOURTEEN 
(14) DAY NOTICE 
FOR FIFTH JRP 
MEETING AND 
SCOPING MEETINJ3 

PURPOSE: 
FINALIZE 
GUIDELINE FOR 
JRP ACTIVITIES 
AND PLAN FOR 
UPCOMING EVENTS 
AGENDA 

• FINALIZE 
MILESTONE 
FLAN 

• PLAN SPECIFIC 
EVENTS FOR 
6 MONTH PLAN
NING PERIOD 

PURPOSE: 
TO PROVIDE THE 
PUBLIC WITH AN 
INITIAL OPPORTUNITY 
TO EXPRESS POSITIONS, 
CONCERNS AND IDENTIFY 
ISSUES. TO PROVIDE 
THE PUBLIC WITH AN 
OPPORTUNITY TO FRAME 
ISSUES TO BE CONSIDERED 
IN GOVERNMENTS' j\ND THE 
PROPONENT'S DECISION-
MAKING. 
AGENDA: 
• PROPONENT PRESENT 
.PROJECT DESCRIPTION 

• JRP TEAM LEADER 
OUTLINE JRP 

^TOBLICPARTICIPATIgN^ 

INTERIM ACTIVITIES 
BETWEEN FIFTH AND 
SIXTH JRP MEETINGS 

16 
• 

• JRP TEAM PREPARES 
LIST OF ISSUES AND 
CONCERNS FROM "SCOPING" 
MEETING 

• JRP TEAM PREPARE TO 
IMPLEMENT MILESTONE 
PLAN 

SIXTH 
JRP 
MEETING 

17 

1 

^ 
r̂ 

• IMPLEMENT 
MILESTONE 
PLAN 

• DISCUSS LIST 
OF ISSUES 
AND CONCERNS 

• PUBLIC COMMENT 

END OF 
STAGE II * \ 

I JRP TEAM LEADER 
PUBLISH SEVEN (7) 
DAY PUBLIC NOTICE 

Total Estimated Time Required - Stage II: 
about 210 days or 7 months 

KEY: 

JRP - JOINT REVIEW PROCESS 

PCC - THE GOVERNOR'S POLICY PLANNING 
COORDINATING COUNCIL -
DEPARTMENT DIRECTORS 

ES - ENVIRONMENTAL STATEMENT 

FR - FEDERAL REGISTER 

DNR - DEPARTMENT OF NATURAL RESOURCES 

SWG - THE PCC's STAFF WORKING GROUP-
DEPUTY DIRECTORS OF ALL DEPARTMENTS 75 
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Stage 3 commences upon completion of the decision 

schedule prepared in Stage 2. It entails implementation 

of that schedule and will include such activities as pre

paration of an Environmental Statement (if one is required), 

completion of required regulatory reviews, completion of 

the proponent's design and feasibility studies, public par

ticipation and continuous Joint Review activities to ensure 

coordination. Major permit processes will be sequenced so 

that all final decisions will be complete prior to the time 

the proponent anticipates construction start-up. 

The Joint Review Process Manual, due for completion 

later this year, will include model decision-schedules for 

the following four hypothetical energy and mineral resource 

development projects: 

1. Commercial development of an existing federal 
oil shale lease tract in Rio Blanco County, 
Colorado; 

2. Development of a commercial size strip coal 
mining operation on federal lands in Rio 
Blanco County, Colorado; 

3. A uranium mine, mill, and tailings complex 
in Gunnison County, Colorado; and 

4. A large metal mine and mill in Gunnison Coun
ty, Colorado. 

Included in this brief description of the JRP is a 

Draft Model decision schedule for a hypothetical oil shale 

development. It is important to note that this model 

decision schedule is intended for use only as a guideline. 

Timelines will change as various assumptions change. Fur

ther, note that the flow chart or bar chart describing the 

Stage 3 model shows individual sequences of regulatory and 

public participation events for each permit process. These 

are shown on a chart precisely according to their month and 



day of occurrence, in order to indicate when particular 

events (e.g., public hearings, application preparation, 

application submittal, and other activities) would occur. 

It is recognized that the chart might be presented in a 

number of different configurations to show specific pur

poses (e.g., all decisions might be shown at the right-

hand side of the chart in order that they might all be 

reached at approximately the same time, with staggered 

starting dates). Further refinements of Stage 3 of the 

Joint Review Process may address different and instructive 

configurations of the models. 

Along with the permit sequences presented in the 

Stage 3 decision schedules, supplemental schedules were 

developed for JRP Team and proponent participation in 

Stage 3. Note that these parallel schedules are shown at 

the bottom of the Stage 3 decision schedule charts. 

An additional public participation event (*PP*) is 

also suggested as a "required" event at the beginning of 

Stage 3 in the decision schedule for each activity. This 

public meeting would provide the proponent with an oppor

tunity to respond to scoping issues raised at the two pub

lic scoping meetings near the end of Stage 2 of the Joint 

Review Process. This Proponent's Response Meeting would be 

held under the auspices of the JRP Team. The JRP Team 

would also continue to meet monthly to oversee implementa

tion of the decision schedule. Additional written agree

ments might be developed during Stage 3 between the propo

nent and various government agencies, among agencies, or 

among other members of the Team, to assist in implementing 

the decision schedule. 

Numerous assumptions were made about the proposed pro

ject and major permit processes. They include: 
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1. Only the major federal, state and local per
mit processes are shown in the schedule; 
those identified by industry and government 
officials as the "major" required actions. 

2. The schedule is site-specific. That is, it 
is designed for a specific hypothetical oil 
shale development project. 

3. The hypothetical project has the following 
characteristics: 

. it is a modified in situ oil shale devel
opment on an existing Federal Oil Shale 
Lease Tract 

. the project is proposing to scale-up to 
a commercial sized facility, thus re
quiring a new set of permits. 

. since an environmental impact statement 
was prepared by the Department of Interior 
in 1974 concerning the Prototype Federal 
Oil Shale Leasing Program, it was assumed 
that an additional environmental statement 
would not need to be prepared for the pro
posed commercial oil shale development. 
(The 1974 EIS did address both modular and 
commercial development of the federal oil 
shale lease tracts.) 

. the requirement for a U.S. Geological Sur
vey Operating Plan on the proposed develop
ment has been satisfied through preparation 
of a Detailed Development Plan under the 
lease administered by the Bureau of Land 
Management. USGS oversees operations under 
the lease. 

. environmental baseline studies and monitoring 
activities have been undertaken in great de
tail during the modular development phase of 
the tract, and therefore would not be needed 
prior to commercial development. 

4. The path from permit application to permit is
suance will follow the most expeditious critical 
path through the flow diagram, but will include 
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4. (cont'd.) 
a path that incorporates a representative 
level of opportunity for public comment/ 
hearings/notice. 

5. Where a time frame is mandated by statute or 
regulation (e.g., 30 days), that maximum time 
frame will be reflected, recognizing that the 
agency may complete required work prior to 
its expiration. 

6. For procedures where no time frames or time 
limits are specified in statutes or regula
tions, best judgement estimates are made within 
the context of the agency estimates of total 
maximum time required for the permit process. 
These estimates were reviewed with applicable 
agencies. 

7. An arbitrary 90-day pre-application meetings/ 
application preparation phase is estimated to 
be necessary before the time an application is 
submitted to the regulatory agency in each pro
cess. Of course, this application preparation 
phase will vary from process to process. Some 
coordination may be possible here, however. 

8. A "major" project is anticipated, and there
fore the greatest level of administrative or 
regulatory detail (such as a more thorough ap
plication) will be required, unless already 
prepared in actual fact (for example, a pre
existing EIS may be available on the same 
topic or type of project). 

9. Assumptions were made about each permit pro
cess which will not be detailed here. For 
example, the Environmental Protection Agency's 
Prevention of Significant Deterioration (PSD) 
program is shown in the model schedule to be 
completed within 160 days of receipt of a com
plete application. This time frame is based on 
a draft energy policy prepared by EPA Region 
VIII. In that policy, it was indicated that 
PSD permits would be processed within 6 months 
of receipt of an application. That policy is 

reflected in this schedule. 



SUMMARY 

The Joint Review Process Manual will be completed in 

late 1979. It will provide Colorado with a significant 

tool to coordinate governmental reviews and decision making 

on major energy and mineral resource development projects. 

It will also provide Colorado with the ability to quickly 

respond to an Energy Mobilization Board. It should provide 

Congress with a substantive example of how voluntary deci

sion schedules for major energy projects might be developed. 

Colorado has prepared the administrative details for or

ganization of an intergovernmental project review team and the 

regulatory details for coordination of specific permit 

and approval processes. The Colorado Joint Review Pro

cess should be thoroughly considered as Congress proceeds 

to examine regulatory reform programs. 

C O L O R A D O J O I N T R E V I E W P R O C E S S 

S T A G E III - P E R M I T S E Q U E N C E - O I L S H A L E 

D R A F T 1 0 / 7 9 - U N D E R R E V I S I O N 

P E R M I T S O R A C T I O N S 

PREVENTION O F SIGNIFICANT 
DETERIORATION PERMIT (Air Quality) 

U.S. Environmental Protection Agency 

M O N T H S 

I 

S U B S U R F A C E DISPOSAL PERMIT 
(Primarily Water Quality) 
Colo. Dept. of Health 
Water Quality Control Division 

P R O P O N E N T ' S S C H E D U L E 

JOINT REVIEW P R O C E S S 
E V E N T S A N D P R O C E D U R E S 

AIR C O N T A M I N A N T EMISSIONS PERMIT 

Colo. Dept. of Health 
Air Pollution Control Division 

SPECIAL U S E PERMIT 
(Primarily Land Use) 
Rio Blanco County 

R E G U L A R O P E N MINING PERMIT 
Colo. Dept. of Natural Resources 
Mined Land Reclamation Division 

NATIONAL POLLUTANT D I S C H A R G E ELIMINATION 
S Y S T E M PERMIT (Water Quality) 
Colo. Dept. of Health 
Water Quality Control Division 

SECTION 4 0 4 D R E D G E A N D FILL PERMIT 
(Primarily Water Quality) 
U.S. Army Corps of Engineers 

I M P O R T A N T N O T E S : 

1. Number of days shown following process indicates 
from complete application to final permit decisior 

2. A number of assumptions influenced preparation 
and specifically concerning oil shale development 

3. THIS IS A DRAFT AND IS NOT FOR QUOTATION, 
A DEFINITIVE GUIDE. 

Executive Director's Office 
Colorado Department of Natural Resources 

I I 2 
M O N T H S 
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I N D U S T R Y ' S P L A N S 

F O R D E V E L O P M E N T 

Based on industry plans, production of crude oil from 

shale in Colorado and Utah is expected to range between 

200,000 and 600,000 barrels per day by 1990. A variety of 

projections exist which characterize possible production 

totals for 1990 under different circumstances, and such 

projections include 400,000 barrels per day (President 

Carter, July, 1976), 500,000 barrels per day (some current 

industry estimates), and 600,000 barrels per day (Oil Shale 

1980, Colorado Energy Research Institute). 

There is ample explanation for the differences in 

existing projections: (1) current oil shale technology is 

untested at the necessary commercial scale; (2) market out

look for the future of oil shale is uncertain and is beyond 

the sole, direct control of domestic forces; (3) future 

policy directions of the U.S. Congress, the separate states, 

and the oil shale industry are unknown; and (4) actions of 

the OPEC cartel are unpredictable. 

These factors, acting separately and in concert, cloud 

any picture of the future, so it is important to understand 

the assumptions used in the production projections in this 

report: 

• The projections are an interpretation, and in 

some cases an extrapolation, of plans, per

mits, and EIS's which are published by the 

industry; 
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Wherp plans were not available, other public 

documents, knowledge of the industry, 

and best engineering judgement were used 

to make projections so as to present a 

reasonable spectrum of possible oil 

shale technologies; 

lIndustry plans (Table 1) assume a $3 per bar

rel oil shale tax credit incentive by 

1980; 

Maximum production levels (Table 2) were de

veloped using similar assumptions. 

The list below shows the 1990 expected totals by site: 

Crude Oil Production from Shale by 1990 
(Barrels per Day) 

Site Industry Plans Maximum Possible 

33,000 

26,400 

11,770 

55,000 

76,000 

50,000 

12,100 

11,000 

2,000 

10,000 

10,000 

2,000 

Union 

Superior 

Paraho 

Dow 

C-a 

C-b 

Ua & UB 

Sand Wash 

Geokinetics 

Chevron 

Mobil 

Equity 

TOTAL 

30,000 

24,000 

10,700 

50,000 

47,250 

30,000 

0 

0 

0 

0 

0 

1,000 

192,950 299,270 

A set of site specific maps were developed for these 

projections. These maps include information on surface 

facilities and disposal sites, along with narrative data 
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on tract size, process type, ore grade, water use, mining 

operations, amount of waste shale produced, employment, and 

amount of fines (that portion of the surface retort crushed 

oil shale feed stock too small in size to be treated in the 

primary retort). Some surface processes do not exclude 

fines, and others must retort fines in a separate process. 

Surface retorts will be dependent upon mining opera

tions of immense proportions, and the fabrication-construc

tion of commercial sized surface retorts is unprecedented. 

Modified in situ (MIS) processes require bringing consider

able amounts of the oil shale ore to the surface, in addi

tion to the separate recovery of the resource in place. 

The ore brought to the surface in a MIS operation will 

likely be processed in a surface retort, and such projec

tions are included in the "maximum possible" case. 

Obviously, oil shale development patters different 

than those presented here are certainly possible. But if 

Colorado were asked to bear the brunt of significantly 

higher levels of production by 1990, the construction ac

tivity, water availability, mining operations, capital 

accumulation, existing community infrastructure, transporta

tion systems, waste disposal, and environmental balance 

would impose natural constraints that might become physi

cally restrictive. Such constraints may be encountered 

regardless of the commitment and desire to speed produc

tion of crude oil from shale. 

INFORMATION ON ACCOMPANYING TABLE 

PROVIDED BY: 

ENERGY DEVELOPMENT CONSULTANTS, INC. 

PROJECTED DEVELOPMENT PLANS 

OIL SHALE PRODUCTION 

(BARRELS PER DAY) 

1982 1983 1984 1985 1986 1987 1988 1989 1990 

Fig. 
No. 

15 

16 

17 

18 

Tract 
(Ownership) 

Long Ridge 
(Union Oil) 

Anvil Points 
(Paraho Develop
ment Corp.) 

Superior 
(Superior Oil Co.) 

Dow 
(Colony Development 
Co.) 

Process 

Union B/SGR 

Paraho Direct (Est) 

Circular Grate 

TOSCO II 

TOTAL SURFACE INDUCED 

22 

23 

Tract C-a 
(Rio Blanco Oil 
Shale Co.) 

Tract C-b 
(Occidental-
Tenneco) 
Equity 

TOTAL IN SITU INDUCED 

ALL PRODUCTION 

MIS 

MI J 

Pure/Steam 

9,000 9,000 9,000 18,000 18,000 20,000 30,000 30,000 

4,700 4,700 9,400 9,400 9,400 10,700 10,700 

12,000 12,000 12,000 24,000 

12,000 27,500 41,250 41,250 50,000 

9,000 13,700 13,700 39,400 66,900 82,650 93,950 114,700 

37,500 47,250 47,250 

10,000 10,000 10,000 20,000 30,000 

1,000 1,000 1,000 1,000 

10,000 11,000 48,500 68,250 78,250 

9,000 13,700 13,700 49,400 77,900 131,150 162,200 192,950 

85 

J 
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INFORMATION ON ACCOMPANYING TABLE 

PROVIDED BY: 

ENERGY DEVELOPMENT CONSULTANTS, INC. 

17 

18 

19 

20 

21 

16 

PROJECTED MAXIMUM DEVELOPMENT CAPACITY 

OIL SHALE PRODUCTION 

(BARRELS PER DAY) 

1982 1983 1984 1985 1986 1987 1988 1989 1990 

Fig. 
No. 

15 

16 

Tract 
(Ownership) 

Long Ridge 

(Union Oil Co.) 

Anvil Points 

Process 

Union B/SGR 

TOSCO II (Fines) 

Paraho Direct 

(Paraho Development Lurgi-Ruhrgas (Fines) 

Corp.) 

Circular Grate 

Lurgi-Ruhrgas (Fines) 

TOSCO II 

superior 
(Superior Oil) 

Dow 

(Colony Development 
Co.) 

Sand Wash (Utah) 
(The TOSCO 

Corporation) 

Combined U-a, U-b 

(White River Project)Lurgi-Ruhrgas (Fines) 

So. Piceance Bsn. Unknown A 

(Chevron) 

So. Piceance Bsn. Unknown B 

(Mobil) 

TOSCO II 

Paraho Indirect 

TOTAL SURFACE INDUCED 

«2 Tract C-a 
(Rio Blanco Oil 
Shale Co.) 

MIS 
Lurgi or TOSCO II 

23 
Tract C-b 
(Occidental-
Tenneco) 

Equity 

SE Utah (Geokinetics) 

TOTAL IN SITU INDUCED 

ALL PRODUCTION 

MIS 

Surface Retort 

Pure/Steam 

8,000 ,800 

880 

,700 

8,800 

1,760 

4,700 

470 

17,600 

1,760 

8,800 

880 

19,400 

1,940 

8,800 

880 

19,400 

1,940 

9,700 

970 

30,000 

3,000 

9,700 

970 

30,000 
3,000 

10,700 

1,070 

30,000 
3,000 

10,700 

1,070 

12,000 12,000 13,200 13,200 24,000 24,000 
1,200 1,320 1,320 2,400 2,400 

27,500 41,250 50,000 55,000 55,000 55,000 

10,000 10,000 11,000 11,000 

10,000 10,000 11,000 11,000 

1,000 1,100 1,100 

10,000 10,000 10,000 

10,000 10,000 

1,000 14,380 15,730 68,540 85,470 116,530 144,190 169,270 169,270 

37,500 47,250 57,000 57,000 

12,500 15,750 19,000 19,000 

10,000 20,000 30,000 50,000 50,000 50,000 50,000 50,000 

1,000 1,000 1,000 2,000 2,000 2,000 

2,000 2,000 2,000 

10,000 20,000 31,000 51,000 101,000 117,000 130,000 130,000 

1,000 24,380 35,730 99,540 136,470 217,530 261,190 299,270 299,270 

87 



INFORMATION ON FOLLOWING 10 MAPS 

PROVIDED BY: 

ENERGY DEVELOPMENT CONSULTANTS, INC. 
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S I T E 
Union Oil Company 
Long Ridge, Parachute Creek 

Colorado 
2,660 acres 

Of the current oil shale companies, Union is the oldest in terms of 
ownership of reserves and maturity of water rights. Its earliest pro
cesses date to the late 1950's. Union has completed the necessary 
state and federal permits to construct and operate a low-level commer
cial plant yielding approximately 10,000 barrels per day of crude oil 
from shale. This operation will likely produce the first commercial 
oil shale product from the State of Colorado. Union Oil Co. owns 
approximately 33,000 acres of oil shale property, making it the 
second largest private holder of the resource in Colorado. 

, 

construction phase for first 9,000 
BPD facility; doubling that capa
city within 3 years, achieving 
greater process efficiency by 1988; 
adding an additional increment of 

^capacity by 1990. Projections 
listed in Table 2 assume separate 
surface retort for fines. 

M A X I M U M PRODUCTION 

1990 
30,000 barrels per day 

WATER 

Usage: 3000 acre ft. per yr 
Source: Wells, Colo. River 

EMPLOYMENT 

Time Workers 

Const: 2-4 yrs. 700-800 
Operation: 400-700 
First Production: 1983 

MINING OPERATION 

Type: Underground, room and pillar 
Tons per day: 35,000 
Grade: 30-40 gallons per ton 
Recovery: 70-75% 
Fines: 3500 tons per day 

PROCESS 
Type: Surface, 

vertical 
Retorted shale: 

tons per 

roc c pump, 
retort 
25, 
day 

Oil Yield: 100% of 
Assay 

200 
(waste) 
Fischer 

W O R K FORCE REQUIREMENTS & EXPECTED RESIDENCY 

1980 '81 '82 '83 '84 '85 '86 '87 '88 '89 

Con
struction 300 800 700 200 800 700 200 

90 

Operation 

0 0 0 0 

100 250 400 400 400 400 550 700 700 700 700 

It is estimated that 60% of the work force will reside in Rifle, 
10% each in Silt and Grand Valley, and the remaining 20% in rural 
Mesa County. 
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Mobil Oil 
Adjacent 1 

Reserve 
Approx. 8 

S I T E 
Corporation 
to Naval Oil Shale 
, Colorado 
,500 acres 

Mobil Oil Corporation owns total or part interest in approximately 
22,500 acres of oil shale deposits in Northwest Colorado. The parti
cular tract near the Union Oil Company holding and the Naval Oil Shale 
Reserve and between Parachute Creek and the Colorado River is well-
situated, has good potential, and will likely be among the "second 
wave" of oil shale development expected in the late 1980's. 

M A X I M U M PRODUCTION 
1990 
10,000 barrels per day 

WATER 

UNKNOWN 

Basis for projections: Several dif
ferent tracts in the South Piceance 
Basin area are likely to be developed 
in the late 1980's-early 1990's, and 
this tract is included as an exam
ple of that expected production. 

EMPLOYMENT 

UNKNOWN 

MINING OPERATION 

UNKNOWN 

Grade: 30 gallons per ton 

PROCESS 

UNKNOWN 

W O R K FORCE REQUIREMENTS & EXPECTED RESIDENCY 

UNKNOWN 



S I T E 

Paraho Development Corp. 
Anvil Points, Colorado 
365 acres 

paraho has operated a demonstration plant since the mid 1970's and 
has longer continuous runs of a demonstration project than does any 
other oil shale process. Paraho has produced approximately 100,000 
barrels of oil in total for testing by the Department of Defense and 
by industry. The project is located on the Naval Oil Shale Reserve 
at Anvil Points, Colorado. Of the current surface processes, the 
Paraho process is mechanically the least complicated, resulting in 
lower relative requirements for 
operational force and capital. 

SprUa. - ̂ \~-~ 

M A X I M U M PRODUCTION 

1990 
10,700 barrels per day 

f-:J-!i-'._iJ-'' [ £ 

Basis for projections: Future agree
ment with federal government will be 
reached and will allow continued, 
then expanded, production on Naval 
Oil Shale Reserve. Paraho has a 
large amount of experience and is 
significant among possible processes. 

WATER 
Usage: 237 acre ft. per yr 
Source: Natural springs and 
diversion from Colo. River 

EMPLOYMENT 
Time Workers 

Const.: 2-3 yrs. 500 
Operation: 300-500 
First Production: 1984 

MINING OPERATION 

Type: Underground, room and pillar 
Tons per day: 17,000 
Grade: 25-30 gallons per ton 
Recovery: 70% - 75% 
Fines: 1700 tons per day 

PROCESS 
Type: Surface, gravity feed 

vertical retort 
Retorted shale: 12,500 

tons per day (waste) 
Oil yield: 90% of Fischer 

Assay 

W O R K FORCE REQUIREMENTS & EXPECTED RESIDENCY 

1980 '81_ '82 '83 '84 '85 '86 '87 '88 '89 '90 

Con
struction 0 300 500 200 250 400 200 100 0 0 0 

Operation 80 200 300 300 300 300 300 450 450 550 550 

It is estimated that 60% of the work force will reside in Rifle, 
20% in Silt, and 10% each in Grand Valley and rural Garfield 
County. 
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S I T E 

Superior Oil Company 
Meeker, Colorado area 
Approx. 6500 acres 

Superior is a pioneer in the recovery of multi-mineral products. Its 
tract is naturally rich in alumina, soda ash, and kerogen. Superior's 
circular grate process is a derivation from iron ore processing tech
nology with a correspondingly longer and more nearly proven background 
relative to some other oil shale retorting technologies. This process 
has more definitive retort temperature control, allowing greater 
thermal efficiency and improved yields. The commercial success of 
this operation is dependent upon the 
acquisition of sufficient contiguous 
land; negotiations to trade for 
federal land are now in progress. 

M A X I M U M PRODUCTION 

1990 
24,000 barrels per day 

WATER 
Usage: 100 acre ft. per yr 
Source: Diversion from 
Piceance Creek, White River, 

Basis for projections: Superior 
will operate initially at its pro
jected capacity of 12,000 BPD; if 
successful, maximum development by 
1990 would result in a doubling of 
production. 

EMPLOYMENT 
Time Workers 

Const: 3-5 yrs. 800-1000 
Operation: 900-1200 
First production: 1987 

MINING OPERATION 

Type: Underground, room and pillar 
Tons per day: 55,000 
Grade: 25 gallons per ton 
Recovery: 65% - 75% 
Fines: 2000 tons per day 

PROCESS 

Type: Surface, 
grate 

Retorted shale: 
tons per 

Oil yield: 98% 
Assay 

circular 

29,400 
day (waste) 
of Fischer 

W O R K FORCE REQUIREMENTS & EXPECTED RESIDENCY 

1980 '81 '82 '83 '84 '85 '86 '87 '88 '89 '90 

Con
struction 0 0 150 275 450 800 710 100 400 600 100 

Operation 20 50 110 185 405 540 600 920 920 1200 1200 

It is estimated that 35% of the work force will reside in Rangely 
and Meeker each, 20% in Rifle, and the remaining 10% in rural 
Garfield County. 
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S I T E 

Colony Development Operation 
Dow West, Parachute Creek, 

Colorado 
4,400 acres 

Colony is a joint venture of Atlantic Richfield (60%) and the TOSCO 
Corporation (40%)—one a petroleum company and the other a technology 
company—and experiments date back to the mid-1960's. Colony prob
ably has conducted more environmental and socio-economic studies than 
any other potential oil shale producer. To accommodate their projec
ted maximum production level, Colony has discussed plans for a new, 
self-contained community at Battlement Mesa, which is close to their 
development area. Technologically, 
the TOSCO II oil shale process has 
a high yield, and the feedstock 
fines are handled in the same pro
cess, rather than separately as 
required by some other processes. 

M A X I M U M PRODUCTION 

1990 
50,000 barrels per day 

WATER 
Usage: 7200 acre ft. per yr 
Source: Colorado River 

Basis for projections: Colony de
tailed development plan; phased 
operation. 

EMPLOYMENT 

Time 

Const: 4-5 yrs. 
Operation: 
First production: 

Workers 

1500-2000 
1500-2000 

1986 

MINING OPERATION 

Type: Underground, room and pillar 
Tons per day: 66,000 
Grade: 35 gallons per ton 
Recovery: 70% - 75% 
Fines: None 

PROCESS 

Type: Surface, horizontal 
retort, TOSCO II 

Retorted shale: 53,200 
tons per day (waste) 

Oil yield: 100% of Fischer 
Assay 

W O R K FORCE REQUIREMENTS & EXPECTED RESIDENCY 

1980 '81. '82 '83 '84 '85 '86 '87 '88 '89 '90 

Con
struction 400 600 1000 1500 2000 2000 2000 2000 2000 1500 1000 

Operation 150 300 500 800 800 800 800 1200 1500 1800 2000 

In the absence of Battlement Mesa project, it is estimated that 
50% of the work force would reside in Rifle, 10% in Silt, 30% 
in rural Mesa County, and 5% each in rural Grand County and rural 
Garfield County. 
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S I T E 
The TOSCO Corporation 
Sand Wash Project 
Uintah County, Utah 
14,688 acres 

The Sand Wash Project was formed by the first unitization agreement 
approved for oil shale. In December, 1975, twenty-nine separate oil 
shale leases in Utah were combined to form the Sand Wash Unit, scat
tered over an area eight miles wide and twelve miles long. The 
twenty-five gallon per ton shale varies in thickness from 50-80 feet, 
and the overburden averages 2,000 feet. 

M A X I M U M PRODUCTION 

1990 
11,000 barrels per day 

WATER 

UNKNOWN 

Basis for projections: This tract 
is a likely second generation opera
tion since the TOSCO Corporation has 
a 40% interest in the Colony Devel
opment Operation on the Dow Tract in 
Colorado. 

EMPLOYMENT 

UNKNOWN 

MINING OPERATION 

Type: Underground, room and pillar 
Grade: 25 gallons per ton 

PROCESS 

Type: Surface, 
retort, 
(possibJ 

horizontal 
TOSCO II 
e second 

generation TOSCO ID 

W O R K FORCE REQUIREMENTS & EXPECTED RESIDENCY 

UNKNOWN 
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White 
Tracts 
10,240 

River 
U-a 

S I T E 
Shale Oil Corp. 
and U-b, 

acres (5,120 
each 

Utah 
acres in 
tract) 

The White River Shale Project is a proposed joint development of fed
eral lease tracts U-a and U-b in the Uintah Basin near Bonanza, Utah. 
The bonus bid for Tract U-a was $76.6 million by Sun Oil Co. and Phil
lips Petroleum Co., and the bid for Tract U-b was $45.1 million by 
White River Shale Oil Corp., jointly owned by Sun, Phillips, and 
Sohio Petroleum Co. Both of these leases were issued June 1, 1974. 
The State of Utah has challenged in federal court the U.S. Govern
ment's title to both of these Utah 
tracts. The Utah claim to Tracts 
U-a and U-b is on the basis of "in 
lieu lands." The lower federal 
court and the U.S. Court of Appeals 
have ruled in favor of the State of 
Utah, and this case is presently 
pending. In the meantime, the 
terms of the lease have been 
suspended. 

M A X I M U M PRODUCTION 

1990 
12,100 barrels per day 

WATER 

UNKNOWN 

Basis for projections: Ownership of 
White River lands is currently 
clouded by litigation involving "in 
lieu lands" in Utah. This problem 
will eventually be resolved, but will 
delay production. Projections in 
Table 2 include separate retorting of 
surface fines. _ 

EMPLOYMENT 

UNKNOWN 

MINING OPERATION 

Type: Underground; room and pillar 

Grade: 25-30 gallons per ton 

PROCESS 

Surface (Paraho and TOSCO II 
or LURGI) 

W O R K FORCE REQUIREMENTS & EXPECTED RESIDENCY 

UNKNOWN 
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1 

Chevron 
Parachul 
Approx. 

Shale Oil 
:e Creek, 

S I T E 
Company 
Colorado 

11,500 acres 

Chevron Shale Oil Company is a 100 per cent subsidiary of Standard Oil 
Company of California and owns approximately 40,500 acres of oil shale 
property, making it the largest single private holder of this resource 
in Colorado. The property shown here is expected to be part of an ex
panded oil shale industry development program in the late 1980's, 
utilizing the accumulated experience from the pioneering efforts of 
commercial scale operations. 

M A X I M U M PRODUCTION 

1990 
10,000 barrels per day 

WATER 

UNKNOWN 

Basis for projections: Several dif
ferent tracts in the South Piceance 
Basin area likely will be developed 
in the late 1980's-early 1990's, 
and this tract is included as an 
example of that expected production. 

EMPLOYMENT 

UNKNOWN 

MINING OPERATION 

UNKNOWN 

Grade: 25-30 gallons per ton 

PROCESS 

UNKNOWN 

W O R K FORCE REQUIREMENTS & EXPECTED RESIDENCY 

UNKNOWN 
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S I T E 

Rio Blanco Oil Shale Co. 
Tract C-a, Colorado 
5,090 acres 

Rio Blanco is a general partnership of Standard Oil (Indiana) and Gulf 
Oil Corporation. Lease tract C-a brought the highest bonus bid ($210 
million) from the original federal sale of oil shale tracts. The ori
ginal intent was to strip mine and then surface retort the shale on 
this tract, since the overburden ranges from 0 to 400 feet. Because of 
problems with the disposal of spent shale, the current focus of Rio 
Blanco is a variation of the early modified in situ (MIS) technologies. 
The start of a demonstration project 
is projected for early 1980, and is 
scheduled to continue for several 
years. If the MIS technologies do 
not prove themselves to be commer
cially viable, the surface process 
might be revived at this site. 

M A X I M U M PRODUCTION 

1990 
47,250 barrels per day 

WATER 
Usage: Unknown 
Source: Aquifer plus surface 

Basis for projections: Rio Blanco 
detailed development plan; projec
tions listed in Table 2 assume 
surface retorting of shale mined 
in MIS process. 

EMPLOYMENT 
Time 

Const. 6-7 yrs. 
Operation: 
First production: 

Workers 

1000-1500 
1000-1500 

1988 

MINING OPERATION 

Type: Underground, removal of 
shafts and drifts 

Tons per day: 60,000 
Grade: 25 gallons per ton 
Recovery: 100% 
Fines: 7200 tons per day 

PROCESS 
Type: Modified 
Retorted shale: 

tons per 
Oil yield: 50% 

Assay 

in situ 
48,950 

day (waste) 
of Fischer 

W O R K FORCE REQUIREMENTS & EXPECTED RESIDENCY 

1980 '81 '82 '83 '84 '85 '86 '87 '88 '89 '90 

Con
struction 0 0 0 100 300 300 500 1000 1500 800 500 

Operation 0 250 350 300 300 300 300 600 1000 1200 1500 

It is estimated that 50% of the work force will reside in Rifle, 
20% in Meeker, 10% in Silt, 6% in Rangely, and 7% each in rural 
Mesa County and rural Garfield County. 
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Occidental/Tenneco 

Tract C-b, Colorado 
5,094 acres 

S I T E 

This tract is to be developed as an equal joint venture between Occi
dental Petroleum and Tenneco and will use Occidental's modified in 
situ process. Occidental has conducted continuous demonstration ex
periments at Logan Wash for 5-10 years. There is a unique element of 
risk associated with Tract C-b. The overburden is approximately 1500 
feet thick, and such depths preclude the possibility of economical un
derground mining operations, since the underground support systems 
would be too extensive for suffi
cient resource recovery. Unless 
some modified in situ process emer
ges as commercially attractive, 
there is no apparent option for re
covery of the resource. 

M A X I M U M PRODUCTION 
1990 30,000 barrels per day 

crude oil shale 

WATER 
Usage: Unknown 
Source: Aquifer plus surface 

Basis for projections: Modified in 
situ is an unproven but potentially 
attractive recovery process. 

EMPLOYMENT 
Time 

Const. 5-6 yrs. 
Operation: 
First production: 

Workers 
800-1200 
800-1200 

1986 

MINING OPERATION 
Type: Underground, removal of shafts 

and drifts 
Tons per day: 38,000 
Grade: 25 gallons per ton 
Recovery: 100% 
Fines: 4000 tons per day 

PROCESS 
Type: Modified 
Retorted shale: 

tons per 
Oil yield: 50% 

Assay 

in 
31 

day 
of 

situ 
,000 
(waste) 

Fischer 

W O R K FORCE REQUIREMENTS & EXPECTED 

1980 '81 '82 '83 '84 '85 

Con
struction 0 0 0 100 300 300 

Operation 0 250 350 300 300 300 

RESIDENCY 

'86 '87 '88 

500 1000 1500 

300 600 1000 

It is estimated that 50% of the work force will reside 
20% in Meeker, 10% in Silt, 6% in Rangely, and 7% each 
Mesa County and rural Garfield County. 

'89 '90 

800 500 

1200 1500 

in Rifle, 
in rural 
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S I T E 
Equity Oil Company 
Black Sulphur Creek, Colo. 
10 acres 

Equity is included in these projections as a special case. This pro
cess is presently experimental: Super heated steam is injected into 
the subsurface shale deposit through injection wells with the in
tention of "communicating" with separate producing wells from which 
crude oil is recovered. The Equity process requires a special oil 
shale deposit with high permeability to allow connection between 
injection and recovery wells. This process is one of the pure in situ 
projects, and if this technology 
proves to be successful, an appro
priate oil shale resource must be 
secured before commercialization 
can proceed. 

M A X I M U M PRODUCTION 

1990 
1,000 barrels per day 

WATER 
Usage: 70 acre ft. per yr. 
Source: Piceance Creek 

Basis for projections: Equity is 
included to indicate the diversity 
of process methods. 

EMPLOYMENT 

Time 

Const, phase: 1 yr 
Operation: 
First production: 

Workers 

100 
300 

1987 

MINING OPERATION 

NONE 

PROCESS 

Type: Pure in situ 
Retorted shale: Unknown 
Oil yield: Unknown 

W O R K FORCE REQUIREMENTS & EXPECTED RESIDENCY 

Con
struction 

Operation 

1980 '81 '82 '83 '84 '85 '86 '87 '88 '89 '90 

UNKNOWN 



Geokinetics , Inc. 
Near Willow Creek, 
Approx. 1280 acres 

S I T E 

Utah 

Geokinetics has been conducting field tests to develop horizontal in 
situ retorting since 1973. The porosity required for this process is 
established directly in the shale formation by raising a relatively 
shallow overburden during explosive fracturing of the formation. Geo
kinetics, Inc. , is an oil shale technology company, and in order to 
engage in commercial scale production of crude oil from shale, it 
would need to join with a company which holds the appropriate type of 
oil shale resource or otherwise ac
quire such a resource. 

M A X I M U M PRODUCTION 

1990 
2,000 barrels per day 

WATER 

UNKNOWN 

Basis for projections: Geokinetics 
is included to indicate the diver
sity of process methods. 

EMPLOYMENT 

UNKNOWN 

MINING OPERATION 

UNKNOWN 

PROCESS 

Type: pure in situ 
Oil Yield: up to 70% of 

Fischer Assay 

W O R K FORCE REQUIREMENTS & EXPECTED RESIDENCY 

UNKNOWN 


