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I Looking Ahead I 

Airport Expansion 
Gaining Momentum 

As energy development gets underway in 

shale country, airports can expect greater 
demands on their facilities. Currently, the 
airports in Grand junction, CO, and Vernal, 
UT, handle most of the region's commerical 
needs. In 1975, anticipating energy-related 
growth, both cities commissioned master 
plans for airport improvement and expan
sion. Now, airport officials are busy up
dating these plans. 

Grand Junction: up in the air 
Walker Field in Grand Junction is owned 

and operated by the Walker Field Public 
Airport Authority. Paul Bowers, airport 

manager, reports that "Other airports in the 
area are as yet unable to handle commercial 

jets. Moreover, other Western Slope com
munities do not have the population base 

necessar,y to attract, or warrant, scheduled 
service from commercial operators of large 
aircraft. Thus, Grand junction is becoming 
the regional hub for several communities." 

He also points out that, "Although com
mercial traffic (Frontier, Continental, etc.) 

was down nearly 5 percent last year, gen
eral aviation traffic-corporate jets and pri
vate planes-was up approximately 23 per
cent last year alone. Indications are that 
traffic will continue to improve." 

For the present, Grand junction's airport 
activity revolves primarily around a new 

terminal building, which is expected to be 
completed in July 1982. The building will 

be approximately 73,000 square feet
nearly 4-1/2 times the current facility's 

size-and will incorporate state-of-the-art 
passive solar. The building will be the 
largest terminal in the world using a straight 
passive solar design. Bowers says, "Al

though the building will be substantially 
larger than the existing terminal, it will not 

be extravagant. This facility will be a core 
facility that will be expanded as regional 

growth requires:' 

The Colorado legislature's Joint Budget 

Committee has allocated $3.96 million 
from the Oil Shale Trust Fund for airport ex

pansion, and all of this money will be used 
for the terminal complex. The building itself 

will cost approximately $5 million. Addi
tional costs, including sitework, a revised 
roadway system and another air carrier 

ramp, will add more than $4 million to the 
costs. The rest of this money will come from 

Airport Development Aid Program funds 
and revenue bonds. 

Besides the terminal, Bowers reports, 
"We also anticipate $12-$14 million in 
capital improvements over the next several 
years, which will include runways, taxiways 
and land acquisition. Most of the money for 

capital improvements will come from the 
Airport Users Trust Fund, which is made up 
largely of the 5-percent tax on domestic 
tickets, and is administered by the Federal 

Aviation Admin." 
Bowers notes that since Walker Field is 

not in any way tax-supported, revenues 

come entirely from operations, so funding is 
always a problem. "But," he says, "that 

won't stop us. Careful planning is necessary 
and that planning needs to be followed, 
which we intend to do." 

Vernal: in a holding paHern 
At the Vernal Municipal Airport, expan

sion activities are flying at a somewhat 
slower rate than they are in Grand junction. 
Vernal currently has four scheduled com
mercial flights daily (Frontier). However, the 
airline might discontinue service to Vernal 

in the fall, and Dean Reynolds, airport man
ager, points out that passenger business was 
down 10 percent in the last year, primarily 
for the same reason it was down almost 
everywhere in the country-rising fares. 
Nevertheless, several commuter lines are 

looking into the possibility of servicing Ver
nal, and in the meantime, the airport is still 
busy. Presently it has two field-based char
ter operators and, like Grand junction, it's 
also seeing a growing number of corporate 
planes, private planes and helicopters. 
Reynolds says, "During the past several 
years, airport capital improvements have 

included a new runway, a ramp and a taxi 
bank. We've also just certified a $160,000 

fire-rescue truck. VVe need a new terminal, 
and put out a bid last spring, but the lowest 

bid was 60 percent above the amount allo
cated by the Airport Development Fund." 

As for the near future, Neil Domgaard, 
Uintah County Commissioner, says, "We're 

hoping to come on-line with an extended 
runway. Things are being done as fast as the 
money becomes available, which is neces
sary if we're to be prepared when oil shale 

development comes." He points out that 
airport facilities are a must should shale de
velopment come about because "We're in 
a very isolated area here. It's a 3-hour drive 
from Grand junction and a 4-hour drive 
from Salt lake-if you follow the speed 
limit." 

Most of the money for improvement of 
Vernal's airport will come from various fed
eral trust funds, and Domgaard agrees with 
Reynolds on the need for a new terminal. 
But will financing be available? Domgaard 
says, "We just don't know right now. Like a 
lot of other people, we have to see what's 
going to happen in Washington-for the 
time being we're putting the project on 
hold." K.C.O 

Answers to Last Month's 

Word-Circle Puzzle 


Acre Fuel Prototype 
Arc Have Rail 
Boom Hoist Retort 
CB Tract Impact Site 
Colorado Lease Therm 
Drift Metal Ton 
Energy Miner Tram 
Erupt Oil Shale Unit 
Fossil Petroleum Zinc 

Clue word from last month: Exxon 

(Submitted by Kay Enyeart of Parachute, CO) 
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Adding Refinements to 

Shale Oil Processing 


In the world of polite society, parents 
with a somewhat rowdy child will fre
quently send little Johnny or janie to charm 
school to smooth out the rough edges. At 
the conclusion of the course, it is hoped, 
such wayward children will have emerged 
as more polished individuals, ready to take 
their places at the dinner table without 
strewing their peas. 

In the'technical world of oil shale pro
cessing, the steps of upgrading and refining 
are meant to accomplish much the same 
thing. But, in this case, the errant child is the 
raw shale oil, and the charm school is the 
refinery. 

When oil shale is retorted-that is, the 
petroleum product is separated from the 
rock that holds it-the raw oil that is pro
duced is heavy and gooey, much like some 

of the heavy conventional source crudes 

produced in California. Thus, the refining 
process must turn the crude into a high
quality, usable product. Since most Ameri
can refineries are unable to process high 
nitrogen, heavy crude oil, the raw shale oil 
must go through an intermediate, or "up
grading," step prior to being refined. This is 
because the retorted product has a chemical 
nature that requires some manipulation 
before refining can be accomplished. 

The purpose of this upgrading step is to 
modify the raw shale oil in a way that makes 
it compatible with the greatest number of 
refineries, thus increasing its marketability. 
Processing techniques that make the raw 
shale oil lighter and remove atoms other 
than hydrogen and carbon are used. Coking 
and a form of thermal cracking make the 
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raw shale oil lighter, and hydrotreating, a 
typical refinery process for removing sulfur, 
is used for removing sulfur, oxygen, nitro
gen and arsenic. 

Colony: a case in point 
Because compan ies use different kinds of 

retorting processes, and, therefore, produce 
different kinds of raw shale oil and have 
different marketing strategies, upgrading 
varies somewhat according to which com
pany is carrying out the processing. For 
example, according to J. M. Foster, plant 
engineering manager for Colony Shale Oil 
Project in Colorado (a jointly owned project 
by Exxon Corporation and The Oil Shale 
Corporation, a wholly owned subsidiary of 
Tosco Corporation), "Upgrading, in Col
ony's situation, consists of treating the oil to 
remove contaminants, such as nitrogen, ar
senic and shale particulates. Once this pro
cess has taken place, we will have a high
quality feedstock that is suitable for refining. 
The heavy portion of the oil is coked and 
the lighter material is hydrotreated. 

"Right now," Foster says, "uses for the 
coke are being studied. Coke is a byproduct 
of many existing conventional refineries 
and is used in a variety of ways. At this point 
we're still looking at several alternatives. 
Ammonia and sulfur are also byproducts of 
the Colony upgrading process." 

For now, Colony has made no definite 
plans for the actual refining, because it will 
be 4 or 5 years before the operation will be 
ready to ship the upgraded shale oil. At pres
ent, those involved in the project expect to 
transport the shale oil elsewhere for refin
ing. "Since Exxon and Tosco are partners in 
the venture, each will make plans to use its 
portion of the produce" says Foster. 

From the crude beginnings 
Although a great deal of emphasis in oil .. 

shale development has been on min ing and 
production, refining shale oil into usable 
petroleum products has not been neglected. 

And, among the companies most heavily 
involved with such technology has been the 
Paraho Development Corp. In 1976, Paraho 
was involved with a joint Dept. of Defense 
(DOD) and Dept. of Energy (DOE) effort at 
the Anvil Points Oil Shale Mine and Retort
ing Facility located on the Naval Oil Shale 
Reserves near Rifle, CO. Paraho tested the 
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,a feasibility of producing various petroleum 
ur, products from crude shale oil that would 
'0- meet military specifications. These feasibil

ity tests were conducted by the Standard Oil 
Company of Ohio (Sohio) under a subcon
tract from Paraho. 

~~ 

During 1977 through 1979, 100,000

~: barrels of oil were produced and upgraded. 
As a result, Paraho discovered that the re

fined shale oil products met all strict mili 
tary specifications for aviation jet fuel and •for marine diesel fuel. In addition, Paraho 

~nt found that with an intermediate upgrading 
il step, the shale oil could be refined in essen

tially the same way that traditional liquid 
petroleum is refined. In fact, most of the 
shale oil that was produced at Anvil Points 
was refined at Sohio's Toledo, OH, plant, 

to where conventional crude is usually proc

r- essed. 

0- According to Harry Pforzheimer, III, 

h Paraho's director of corporate and public 

affairs, the product produced in the Paraho 
retort, while very low in sulfur content, 
contains high amounts of nitrogen-as 
does most crude shale oil. The nitrogen in
hibits the catalysts in the refining process, 

es and thus the need for hydrotreating. 
nt After hydrotreating, the crude is compa
s. rable to Wyoming "sweet" crude, which is 
of a high-quality crude. The Wyoming sweet 

crude, which is currently selling for 
te 
ill 

$38.50/barrel, is the highest quality crude 
produced in this area of the country. As a 
point of comparison, crude produced in the 
Rangely Field and the Overthrust Belt, 
which is considered to be a lower quality, is 

currently selling for $32/barrel. 

The polishing continues 
Although Paraho, like other oil shale de

velopers, is not doing any actual refining at 
the present time, tests on crude shale oil, 

using Moroccan shale, and a pilot lab pro
gram are being conducted in France to 
further hone the refining techniques. Cur
rently, the company is planning, with the 
proper financial assistance from either DOE 
or the Synthetic Fuels Corp., to begin con

struction on the Paraho-Ute commercial oil 
shale plant near Vernal, UT, in early 1982. 

"When we complete this facility," says 
Pforzheimer, "we will hydrotreat the crude 
and then pipeline and/or truck the product 
to existing refineries in the region. As I see it 
now, I doubt whether any large refineries 
will be built in the shale-producing region. 
The reason for this limited refinery devel
opment is that the refining process requires 
a great deal of water, and, of course, water 
is scarce in this part of the country. 

"Therefore, what will probably happen in 

the industry in general, is that the crude will 
be transported to the Gulf Coast, the Mid

west or the West Coast, where water is 
plentiful and refineries are already in place. 

Although these facilities are currently 
operating at a fairly high capacity, by the 
time shale production is increased, the 
plants will probably be below capacity be
cause the supply of available high-quality 
crude will be running low." 

At present, outside the laboratory, no real 
refining of shale oil is taking place in the 
United States. However, as technology 

continues to improve and production in
creases, refining will receive more empha
sis, and pforzheimer sees shale oil playing a 

larger role in the fuel needs of the nation. 
"For example," says Pforzheimer, "when 

shale crude is processed through standard 
refining methods, the result is a middle dis
tillate product that can be used for various 
daily applications. The most immediate use 

I can see for shale-derived products is as jet 
fuel (both military and non-military), 

gasoline, diesel fuel and so forth. In fact, in 
the future I see the Dept. of Defense as one 
of the largest users of shale oil-produced 
fuels." 

It appears, then, that while the process of 
turning raw shale oil into usable fuel prod

ucts is more complicated than it is for most 
conventional crude oil, it can be done. And 
it can result in critically needed Iiquid en
ergy products. A. W.o 
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e Shale oil loading operations at Paraho's Anvil Points facility. Unit train transporting shale oil from Anvil Points to Sohio's Toledo refinery. 
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I Focus I 

Shale Country Education: 

Pulling Together 


While commercial production of oil from 
shale might still be down the road a bit, 
educators and developers are already trying 
to anticipate the industry's personnell 
training needs. And although clerical, man
agerial and other office skills will eventually 
be in demand, right now the key emphasis 
is on technical education. Since it is hoped 
that many employees will be pulled from 
shale country itself, the thrust of efforts in 
Colorado and Utah is to coordinate area 
vocational and technical programs with en
ergy industry needs-and the needs of shale 
companies are certainly a high priority. 

The three major tasks that face these 
planners are determining how many work
ers will be needed, when they will be 
needed and the kinds of skills they should 
have. Obviously, this requires a great deal 
of cooperation and communication among 
educators and shale company personnel. As 
an example of the magnitude of these tasks, 
consider this fact: More than 50 classifica
tions of skilled workers that will be needed 
by the shale industry have already been 
identified by local schools, and both states 
are gearing up to provide training to prepare 
those workers. 

In Utah, the Uintah Basin Area Voca
tional Center in Roosevelt is currently con
ducting a study of industry needs under a 
grant from the Utah Dept. of Energy. 
"Growth in the oil shale industry has been 
slower in Utah than Colorado because of 
litigation about the ownersh!p of some shale 
lands, but when we complete this study at 
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the end of the year, we will have a better 
idea of what direction to take," explains 
Keith Bergqu ist, director of instruction and 
program coordinator for the school. How
ever, welding, building construction, draft
ing, petroleum and other skills that can be 
easily transferred to the shale industry are 
already being taught by the Uintah Basin 
Area Vocational Center for both high school 
and adult students. 

And at the high school level, Uintah 
County School District's vocational educa
tion program is working with the Utah Job 
Service Program, which surveys the state's 
manpower needs on a yearly basis. Then, as 
the results of these surveys indicate de
ficiencies in certain areas, the high schools 
will be able to develop more specific 
shale-related training courses. 

Pooling resources 
In Colorado, three local vocational 

colleges have begun combining resources, 
personnel and programs into an education 
consortium designed to better serve area 
companies and residents. Called the 
Northwestern Colorado Consortium for 

Training and Education, the program was 
conceived early this year and includes Col
orado Mountain College (CMC) in Rifle, 
Mesa College in Grand Junction and Col
orado Northwestern Community College 
(CNCC) in Rangely. According to A.D. An
derson, dean of the School of Industry and 
Technology at Mesa College, "The three 
colleges were competing for funds, pro-

Welding students learn skills at Colorado 
Mountain College. 

grams and students, and they seemed to be 
duplicating services, so we decided it 
would be more advantageous to students 
and industry, as well as more efficient to 
pool our resources." 

So, Anderson, along with Terry Peek, 
director of instruction at CMC, and- Dr. 
William J. Nelson, dean of instruction at 
CNCC, and the presidents and governing 
bodies of the schools, banded together last 
February and formed the consortium. "Our 
goal was to meet the needs of industry as 
one unit instead of three, since the three 
schools will be providing much of the man
power needed by the oil shale industry," 
says Peek. 

These educators recogn ized the impor
tance of a united effort since the oil shale 
companies' requ irements stretch beyond 
the individual boundaries of each college. 
Larry Reid, manager of training and devel
opment for Occidental Oil Shale, Inc., 
notes, "Dealing with a consortium definite
ly makes it easier for us. Occidental is in

volved in two projects in two different 
counties, and we were having to deal with 
the schools individually. Now, with the 
consortium, those boundaries have been 
penetrated, and the schools can work to
gether to beef up their vocational education 
programs without dupl ication." 

Trading expertise 
An example of the cost and personnel 

savings that can result from coordination 
was demonstrated last fall when Mesa Col



do Students learn the basics of hydrogen sulfide safety training at Colorado The skills learned in this electronics course at CNCC can eventually be 
Northwestern Community College. 

be lege needed an electrical recertification 

it program. Rather than hire an instructor for 

nts an entire year, a staff member was "bor

to rowed" from CMC, and Mesa College paid 
the individual's daily salary for the duration 

k, of the course. Not only did Mesa save the 

Dr. cost of hiring a full-time instructor, but also 

at CMC received help paying the instructor's 
'ng yearly salary. 

ast Forming the consortium, it is hoped, will 
also make it easier to get new programs 
started and funded. "One problem we all 
face," CNCe's Nelson says, "is the start-up 
time involved in developing a new pro
gram, as far as finding funds and getting 
state approval. We hope the consortium can 
speed up the process and attract more 
money." As an example, Nelson points out 
that one program-a diesel mechanics 
class---cost between $150,000-$175,000 
to get off the ground. As the shale industry 
gathers momentum, in addition to welders 

e and mechanics, it will also need people 
n skilled in instrumentation, petroleum tech

nt nology, pipe fitting and construction trades. 

th So the consortium is currently working with 

ur 

n-

r

Ie 

1-

industry officers to establish guidelines for 
such courses that will be needed in the 
future. 

Localized recruiting 
While the schools are designing their 

programs specifically to fit the needs of the 
oil shale industry, all these skills can be 
transferred to other fields. "We work with 
the industry to tailor these programs for 

transferred to the shale industry. 

them, but graduates can take their skills to 
other parts of the country," Peek reports. 
The aim, however, is to keep as many qual
ified workers in shale country as possible. 
And, so far, most of the graduates do choose 
to stay in northwestern Colorado, with more 
than 85 percent finding jobs there. Peek 
adds, "I recently had a call from one com
pany that needed 30 welders, and I was 
able to find 15-18 in this area who were 
ready to graduate from one of the programs." 

Whenever possible, industry executives 
like to hire local residents to fill job posi
tions because they are famil iar with the en
vironment and usually already have hous
ing. Local residents are also used to living 
without such "big city" items as con
venience stores and fast-food outlets, which 
can be a difficult adjustment for someone 
from a larger town. 

"Some people get here, find out what it's 
like and go home," Peek says. "They just 
aren't used to living in small towns, or 
working in the same conditions that the 
local people exPect-and probably like." 
For example, welding underground is a lot 
different from doing it in a shop, even 
though the basic skills are the same. 

To make any training coordination possi
ble, though, industry and education repre
sentatives must meet regularly. "Right now, 
we utilize local training schools to some 
degree, so it's important to let them know 
what we are doing," explains Occidental's 
Reid. "We prefer to hire individuals from 

the local communities, but when the oil 

shale industry is in full gear, there wi" be 
more jobs than there are trained people 
living in the area. So, the local training 
schools will have to increase their efforts, 
and at the same time, we will increase our 

own." 
Increased coordination, however, has re

sulted in more than just increased com
munication. Now educators and busi
nessmen are also beginning to exchange 
their expertise and resources. For example, 
Occidental recently made a certified mine
safety instructor course available to local 
colleges so that they could train their own 
instructors to teach safety classes. 

Currently, students enrolled in vocational 
programs include not just the unskilled, but 
also those already working in industry who 
want to upgrade or update their training. 
Courses can last from a few weeks up to 2 

years, but most can be completed in 6-10 
months. Many are offered in the evenings, 
so those already employed can get the de
grees they desire. 

Still, working with high school students is 
an important focus of both Colorado's and 
Utah's vocational schools, because that's 
where the college students of the future are 
now. Explains Mesa's Anderson, "One of 
industry's concerns is that they don't know 
where they will get all their skilled workers 
when the push comes. It's important to get 
the vocational programs in place and begin 
to prepare students at the high school level; 

then, when the industry is ready, we will be 

ready, too." S.L.P. D 
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John D. Vanderhoof, president of Club 20. 

In 1953, Western Colorado residents 
were frustrated by their region's lack of 
clout in the state. While the Western Slope 
covers some 35 percent of Colorado's land 
mass, population is relatively sparse, and 
local citizens felt their voices were not 
being heard on the Front Range, particularly 
Denver. So, they gathered together indi
viduals and businesses from 20 counties, 
and formed Club 20, with its motto. "In 
unity there is strength:' 

The founders of Club 20 proved them
selves correct-in 1981, their organization 
has grown to include members from 70 
towns who strongly vocalize their stands on 
natural resources, energy development and 
any other issues that affect the region. "By 
banding together, we make more noise, and 
it makes us appear much bigger than we 
would appear as individuals looking for 
solutions:' explains John D. Vanderhoof, 
president of Club 20 since 1975. 

For all its first 14 years, Club 20 opera
tions remained relatively small, relying on 
volunteers for labor and functioning on rev
enue received from dues and donations. 
Although these sources are still the only 
means of revenue, the nonprofit group has 
greatly increased its budget along with its 
clout. It also has acquired a paid staff 
working in offices at 845 Grand in Grand 
Junction. 

Concentrating on the region 
Throughout its history, Club 20 has con

centrated on regional issues that would help 
economic conditions and tourism in West
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Carrying Clout 

for the 


Western Slope 


ern Colorado's 20 counties. But, with in
creased energy-related developments, its 
focus has shifted more toward preparing the 
region for the growth that has and will come 
from oil shale, coal and uranium mining. 
Vanderhoof reminds federal and state offi
cials, "We need money for capital con
struction and for improving services now, 
not when thousands of barrels of shale oil a 
day are being produced:' 

One of Club 20's proposals, which it 
hopes to see enacted in the next year or 
two, is the formation of an energy financing 
authority that would provide loans to com
munities impacted by energy development. 
The authority would use a certain percen
tage of federal mineral lease money and 
state mineral severance taxes to guarantee 
the loans, and would sell revenue bonds on 
the open money market to raise capital. The 
money would then be loaned to com
munities and counties for such things as 
sewer improvements and water facilities so 
these items could be built before the influx 
of energy workers arrives on the scene. 
Revenues eventually generated by the im
provements would then be used to repay 
the loans. 

"Conceivably, the authority cou Id also 
make money that would not have to be re
paid available to help communities build 
facilities or improve services. We are also 
looking at loaning money to bank con
sortiums, which could then make mortgage 
money available;' Vanderhoof explains. 
"Capital construction, pol ice departments 
and other services are behind the times 

now, and unless something is done soon, 
the construction costs will be horrendous . 
This is one way we'll be able to deal with 
the wealth that will eventually be coming 
into the communities. It would not cost the 
energy companies any money, and it would 
take some of the load off local govern
ments:' 

Keeping water at home 
Another Club 20 concern related to in

creasing energy grov,1h is improving water 
storage. Approximately 70 percent of all the 
water that originates in Colorado does so on 
the Western Slope, but a large portion is al
ready allocated to downstream users in 
other states. Colorado is also legally entitled 
to some of the water, but there is not 
enough storage on the Western Slope to 
keep the state's portion here. One of Club 
20's main projects is to make sure that the 
necessary storage units are completed. 

"Actually, there's a multitude of things 
that need to be done on the West Slope:' 
Vanderhoof says, "but with our limited staff 
and time, we can't deal with everything. So 
we try to concentrate on items of regional 
importance-things that affect all the coun
ties we represent:' This regional concentra
tion has led Vanderhoof to describe Club 20 
as both a public forum and as a chamber of 
commerce for the western portion of the 
state. 

The organization's size and influence 
have also given it a position of mediation 
and authority. "Our group is a catalyst;' 
Vanderhoof explains. "When a problem 
arises, people call us because our diverse 
membership can be used to bring all those 
involved together so the problem can be 
stated in front of everyone:' 

Vanderhoof believes that with or without 
energy development Club 20 will continue 
to have a place in Western Colorado. It was 
a steadily growing organization before oil 
shale became a household term, and it will 
probably continue to be so in the future. As 
Vanderhoof points out, "None of the prob

lems we are now discussing will be solved 
anytime soon. There has always been a 
need for the area to be heard as one voice, 
and I don't think that will change. There will 
be a continual need for a coordinating 
group such as ours." S.L.P. [J 
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,ter Roger Loper, president of the Chevron 
:he Shale Oil Co., recently described for Col
on orado lawmakers the ingredients of a suc
ai- cessful, reliable commercial oil shale in
in dustry. 

led Speaking before a legislative committee, 
lot he first underscored the sheer magnitude 
to of commercial production: thousands of 
ub tons of shale rock in a billion-dollar opera
the tion requiring the heating of rock to 

temperatures of 900" Fahrenheit and using 
ngs large equipment-crushers, conveyor belts, 
Ie;' retorts, power plants-all coordinated to 

faff work as a single, enormous system. To 
:So achieve this, he pinpointed the key ingre
al dient as akin to "the skill and foresight of 
n- the legendary deacon who built the won
a- derful one-hoss shay." That contraption was 

20 so crafted that each part performed as long 
of as all the others, until the end of a long life, 
he when everything disintegrated at one time. 

Chevron Shale Oil Co. appears to be gear
ce ing up for an oil shale plant akin to the in
n genuity of the one-hoss shay. 
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ISituation Report I 

Chevron: 

Expanding Its Role in the Shale Script 


By Carol Edmonds 

The first of Chevron's legendary deacons 
was attorney Norman Angell, who opened a 
one-man office on the outskirts of the Den
ver area 2 years ago. Angell, manager of 
government affairs/land and legal affairs, is 
now part of a management team that directs 
efforts of Chevron Shale Oil, a wholly 

owned subsidiary of Standard Oil of 
California (Socal), headquartered in San 
Francisco. Estimated cost of the Chevron's 
proposed 100,000-barrel-a-day project: 
$5-$7 billion, one-third of Socal's assets. 

Today, the Denver ofiice is staffed by 14 
persons and headed by Loper. On Col
orado's Western Slope, a Grand Junction 
office of eight persons is managed by Gene 
Harrison, senior staff engineer in charge of 
community facilities. By mid-1982, Chev
ron expects to employ about 75 persons in 
Colorado, plus a number of contract em
ployees. Its construction and workforce, 
both company and contractor, is expected 
to climb from 220 persons in 1983 to 4,500 

persons in 1988. Although Chevron has 
long held land in the Piceance Basin, its 
major financial commitment and planning 
for commercial production have taken 
place in the last 2 years. 

Chevron is the largest private landholder 
of oil shale lands in Colorado. It holds two 
major tracts in Garfield County on the rim of 
the Piceance Basin: 28,000 acres at Clear 
and Roan Creeks; and, separated by some 8 
miles of Getty Oil property, 15,000 acres at 
Parachute Creek to the east. (The federal oil 
shale tracts, in comparison, are about 5,100 
acres each.) Estimated reserves of the 
Chevron holdings: 14 billion barrels of oil 
in-place, with about 5 bill ion barrels re
coverable. 

Standard of California began acquiring 

land in 1944 and continued to do so for 
some 10 more years in Colorado shale 
country. Two years ago, it began more in
tensive examination of the sites, and 6 
months ago chose the Clear Creek/Roan 

Creek site as the one it will first develop. In 
March 1981, Chevron announced that Con
oco will be a 30-percent partner in the Clear 
Creek Shale Oil Project. 

Spending $3.5 million/day 
Spacious private landholdings mean the 

company has no million-dollar federal lease 
payments, nor does it report to the Interior 
Dept. by means of a Detailed Development 
Plan. However, Chevron must still acquire 
government permits and must still prepare 
an Environmental Impact Statement for its 
right-of-way across government land. 

To this end, Angell says the company is 
"very interested" in Colorado's Joint Re
view Process, a means of expediting the 
permit process (see SHALE COUNTRY April 
1981, page 14). Chevron plans to seek all its 

Norman R. Angell, manager of public affairs for 
Chevron. 
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permits with the understanding that its ulti
mate goal is a 1 OO,OOO-barrel-a-day facility 
by the early 1990s, Angell says. Inter
mediate decision points: construction in 
1981-1982 of a semiworks plant with 350
tons-a-day capacity in Salt Lake City next to 
a Chevron U.S.A. refinery; construction of a 

1O,000-ton-a-day demonstration mine and 
module to be finished by 1986; production 
in 1992 of 50,000 barrels a day. One gauge 
of the rapid scale-up that is planned: 
Chevron expects to be spending some $3.5 
million a day by the years 1988-1992. 

In the upcoming year, efforts will focus 
on the semiworks plant and development of 
a mine for that plant, which will eventually 
yield 250,000-300,000 tons of shale. The 
shale-consisting of varying grades of 
feedstock-will be trucked from the site to 
OeBeque, CO, and then shipped by rail at 

the rate of 500 tons a day to Salt Lake City. 
The semiworks plant will use knowledge 

gleaned from the laboratories of Chevron 
Research Co. at its Richmond, CA, com
plex. A pilot oil shale retorting plant, built in 
1979 at the complex, can process 1 ton of 
shale a day. Chevron Research Co. has pro

duced a patented retorting process that 
Loper says "holds the promise of lower 
capital and operating costs, significantly 
greater energy efficiency, and the produc
tion of a more environmentally acceptable 
form of spent shale." Using finely crushed 
shale, the surface retort will be demon

strated at the Salt Lake City semiworks 
plant. In addition to the pilot plant, the 
Richmond complex houses a 300-ton-a-day 
cold oil shale retort, which simulates the 
dynamics of retorting (allowing study of 
such factors as rock quantities and pressure 
drops). 

Previous Chevron research has included 
partnership, from 1974 to the present, with 
16 other companies to field test the Paraho 
retorting process at Anvil Points near Rifle, 

CO. Another Chevron test project took 
place in Oecember of 1977 when the com
pany's Salt Lake City refinery processed 
3,500 barrels of shale oil obtained from 
Occidental Oil Shale, Inc. 

Chevron retort promising 
In charge of Chevron's retort plant is 

Jesse Krider, process plants 'llanager with 
22 years experience in Socal oil refinery 
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work. He speaks confidently of the Chevron 
retorting process, which he predicts will be 
thoroughly tested and developed by 1984. 
One strength that Chevron will draw on is 
Socal's long history of large-scale oil refin
ing, which Krider says is allied to the expe

rience needed for a high-efficiency oil shale 
operation. He points to a Socal expanded 
oil refinery, rated in excess of 400,000 bar
rels a day, along a state beach in southern 
California. Krider says this type of refinery is 
becoming "a standard of the industry"-the 
same goal the company has for its oil shale 
work. 

Chevron officials candidly acknowledge 
that while they will lean heavily on Socal's 
refinery experience, the company is enter
ing unchartered territory in rock handling 

and solids movement. Says Angell, "We're 
nota miningcompany; this is a new area for 
us." Both underground and surface mining 
are planned, but details are yet to be fixed. 

Plans for the $5-$7 billion facility are 
being drawn up by Morrison Knudsen Co. 

Chevron Shale Oil Project 

L 0 CAT ION MAP 

I 

GRAND JUNCTION 

-' 

of Boise, 10, and its major subcontractor, 
Foster Wheeler Energy Corp. of Livingston, 
NJ--chosen a year ago by Chevron to con
duct engineering and planning facil ities 
work. Also under contract is Environmental 

Research and Technology of Fort Collins, 
CO, performing environmental baseline 
studies on the tracts. 

Legal preparations for production have 
included the purchase in 1950-1951 of 
conditional water rights. In partnership with 

.It 
Getty and Cities Service, Chevron is plan
ning a major water project at OeBeque
including a pipeline, diversion facility and 
reservoir. Chevron is also negotiating with 
other oil shale companies to develop a 
project using its Parachute water rights. 

Angell says that while the company has 

purchased land and water rights from ran
chers, who are leasing from Chevron, it is 

unlikely Chevron will rely on these irriga
tion and water rights, which amount to 

some 10-15 cubic feet per second. 
At the present, power requirements of the 



tor, project are being explored: One possibility 
on, is a cooperative project in which Chevron 
on- would help a power company construct the 
ties necessary power source. Site work has in
tal cluded upgrading a county road to the Roan 

ins, Creek tract, where a drilling program has 
ine assessed the mineable resource--drilling 

core holes to a depth of 2,000 feet. 
ave 

~ 

Before the tax base: socioeconomicsof 
ith Socioeconomic impacts will center 

~ 

around DeBeque, the town nearest to the 
site. Construction workers could number 
5,000 in the early 19905, says Angell. During 
the early construction phase, workers might 
be bused from Grand Junction, Battlement 
Mesa and Parachute, he suggests. 

has For housing, Chevron intends to get 

an private developers and builders seriously 
'( is involved in following a master plan to be 
'ga- developed jointly by Chevron and the af

to fected communities. Methods of financing 

schools, hospitals, roads and other public 
the facilities are being explored, since these 
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facilities will be required early on. In the 

long run, the tax base provided by housing, 
the commercial facilities and the shale 
oil facilities themselves, will more than 
adequately finance these needs. 

Angell says the community infrastructure 

costs should be worked out in a partnership 
with government and industry. While "local 
government shouldn't have to foot the bill," 
Angell stresses that any financing shou Id 
recognize that "local government will be 
the real beneficiary of the (eventual) tax 
base we're going to build." 

As for Chevron's relationship with the 
federal government, Angell says the com

pany is interested in federal assistance for 
community infrastructure costs, regulatory 
relief and tax credits-but has not as yet de
cided to seek government grants, loans or 

price guarantees. In fact, John R. Grey, 
president of Socal, has questioned the bil
lions of federal dollars in subsidies that are 
being contemplated for synthetic fuels de

velopment. "The freer the government 

money is, the less efficient the process 

probably will be," Grey has said. 
Instead of government loan guarantees, 

Grey urges the Reagan Administration to 
boost the investment tax credit from its 
current 10 percent to as high as 30 percent 
for first-generation plants. But, the Socal 
president says flatly, "We're not letting (the 
availability of) federal money influence our 
planning." 

Other Socal energy development ac
tivities have included participation in a con

sortium that could produce 140,000 barrels 
a day of oil from Athabasca tar sands in 
Canada; major development in the Over
thrust Belt of oil and natural gas resources; 
and discovery of Painter Reservoir and sev
eral other new oil fields near Evanston, WY. 

And Loper predicts that the company's oil 

shale venture won't yield long continuous 
shale runs on the first try, but that success 
will come. He suggests: "We (will have to) 
learn as fast or faster than we have ever 

done before." 0 

7 CHEVRON SHALE OIL PROJECT 

I 
FACILITIES TO 

6 MAKE SYNTHETIC 
CRUDE FROM 

SECOND PHASE SHALE OIL 
COMMERCIAL 
MINE & PLANT 

50,000 BPD 

SHALE OIL 
RETORTING 

INFRA
FIRST PHASE STRUCTURE 
COMMERCIAL 
MINE & PLANT 

50,000 BPD 

5 ~ 
i! 

isit.)... 
~~ 

4 CAPITAL EXPENDITURE q/d
FOR 100,000 BBL/DAY OF ts8SYNTHETIC CRUDE FROM o~ 

OIL SHALE J!!o..., 
~I?' 

3 ~.~ 
j

i:< 
§ 

2 

MINE 
DEVELOPMENT 

DEMO MODULE 
MINE & PLANT 

- ...-
180 '83 

Sha Ie Country May/June 1981 9 



IVignette I 

Environmental 
Advisory 

Panel Chief
Fed's Oil Shale 

Oldtimer 

It had been a quiet meeting, the 33rd ses

sion of the Oil Shale Environmental Advi
sory Panel, even though the panel was 

hearing public comments on what could 
become the nation's first open pit oil shale 

mine. Only three persons had shown up to 
testify at the Denver meeting, and the panel 

members themselves had few recommen
dations to make to the U.S. Deputy Oil 

Shale Conservation Manager about Rio 
Blanco Oil Shale Co.'s plans, which the 

panel characterized as "well prepared and 
quite comprehensive." (Rio Blanco is the 

developer of federal tract C-a in Colorado.) 
Hank Ash, chairman of the Oil Shale En

vironmental Advisory Panel, known as 
OSEAP, had helped members resolve a 

squabble over a recommendation en
couraging Rio Blanco to submit a 
socioeconomic analysis as part of its re

vised Detailed Development Plan. Since the 
federal leases don't require such an 
analysis, the panel backed off a recommen

dation saying it "must" be included, and 

chose instead to say "should." Tame de
bate, compared to the panel's first meetings 
7 years ago. Then, Ash recalls, the very 
existence of the Federal Prototype Oil Shale 

leasing Program was being challenged by 
panel members and public alike. 

The 30-member panel, consisting of fed
eral, state, local government, industry and 

environmental representatives, as well as 
private individuals, serves as an advisory 
body to the U.S. Dept. of Interior (DOl) on 
enforcing the environmental protection 
provisions of the prototype leases. Its 1980 
budget totalled $79,000. Hank Ash, of 
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course, is responsible for its smooth

running--or its running at all. 
Ash has served the panel since its incep

tion, first as its executive director and now 
as its chairman. Ash has worked on the 

Federal Prototype Oil Shale leasing Pro

gram for 11 years now, helping to draft the 
leases when an Interior Dept. task force was 

assigned to carve an oil shale leasing pro
gram from existing law. 

From Marines to shale 
Ash is an Albuquerque, NM, native who 

graduated from the University of New 
Mexico with both bachelor's and master's 
degrees in geology. He interrupted his edu
cation to serve 2 years in the Marine Corps, 
then in 1958 began permanent employment 

with the Bureau of land Management (BlM) 
in Phoenix as a field mineral examiner. He 
left Arizona in 1963 to work for BlM in 

Washington, DC, the minerals division. In 
1970, Ash's duties were expanded to in
clude part-time assistance to the depart
ment's new Oil Shale Task Force. Then, in 
1971, he became assistant oil shale coor

dinator for the department and also assisted 
with developing the new geothermal leas

ing program. The following year he trans
ferred to Denver as DOl's deputy oil shale 

coordinator. When the Oil Shale Task Force 
was disbanded, Ash helped set up OSEAP, 
which was federally chartered early in 
1974. 

In 1977, Ash became acting chairman of 
the panel. But, because of the decline in 
shale activity, the panel's charter was not 

renewed at the end of that year, so Ash be

came research manager for the U.S. Fish 

and Wildlife Service's Western Energy and 
land Use Team in Fort Collins. 

Still he never abandoned the oil shale 
panel; instead, the Denver office was kept 
open by secretary Elanor David. The Interior 
Dept. promised that the panel would be re
establ ished and asked Ash to spend 1 day a 
week at the panel's office, so he shuttled 
back and forth between Fort Collins and 
Denver. In August 1978, the panel was re J 
established, and 6 months later Ash was 
back in the paneVs Denver office. 

No bottleneck 
Ash thinks the panel has a solid track rec

ord of acting as a sounding board for all in
terests associated with oil shale develop
ment, pro or con. He also points out its 

charter provides that the panel "is not sup
posed to be a bottleneck." Instead, he says, 

"It's supposed to help the Interior Dept. 
achieve the program's goals" leading to the 

demonstration of an environmentally sound 
oil shale industry. 

Ash thinks the basic mission of OSEAP 

has remained val id through the years. 
Among the issues he expects the panel will 

continue to address are socioeconomic im
pacts, even though these are unmentioned 
in the leases. He thinks physical environ
mental concerns, such as air and water 

quality, won't be further defined until there 
is actual commercial production of shale 
oil. He notes that the proposed full-scale 
commercial production plans will come 
under panel scrutiny this summer and fall 
when Colorado tract C-b (Cathedral Bluffs) 
and the Utah tracts (White River) submit 

their revised Detailed Development Plans. 
Reflecting on the prototype program it

self, Ash says he thinks the central goal of 
demonstrating how to produce shale oil 
while maintaining environmental integrity 

is still important. Even though private ven 1 
tures are now proceeding at a rapid pace, 
the federal government still owns the thick- j 
est, richest oil shale deposits and so can 
control the pace of large-scale oil shale de

velopment. And while he admits he may be 
"too close to the forest to see the trees," Ash 
notes the caliber of people in industry and 

government working on oil shale convince 
him that the fledgling industry will be 

exemplary. CE. C 
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ras In shale country, it is perhaps the best of 

times for commercial real estate developers. 
A market exists for most types of commer

cial developments; space is available for 

~- construction; and predictions are that de
in- mand will continue, at least for awhile, for 
Ip- various types of commercial structures. 
,ts A major reason for such a copacetic situ-

IP- ation, of course, is the energy development 

~s, that is occurring in the shale area of West-
t. 	 ern Colorado and Eastern Utah. This in

cludes not only oil shale activity, but coal, 
oil and gas, and other varieties of minerals 
developments. 

Things are great in Grand Junction 
Grand Junction (and Mesa County) is, 

predictably, the center of the majority of 
commercial real estate activity. According 

n- to Richard Hollinger, chief building official 
er for the city and county, among the recent 
re developments that are either open or will be 
Ie soon are: 
Ie -The Mesa Mall, a 500,000-square-foot 
e shopping center, that is some 60-percent 
II filled. Among its major tenants are Sears, 

Target and Penney's, plus space for almost 
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100 other smaller shops. 

-LaBelle's catalog store, which is ready to 


start construction; it will be approximately 

68,000 square feet in size. 

-Joy Manufacturing plant of some 60,000 

square feet. (Joy manufactures min ing

related equipment.) 


In addition to this current activity, Hol
linger reports that a number of other devel
opments are either in the "dreaming stage, 

the planning stage or the firming-up stage." 
These include a "large three-story office 

building, a Rodeway Inn with approxi
mately 150 units, a large addition to St. 

Mary's Hospital that would include burn 
units and enlarge the intensive care areas, 
and several high-rise buildings for residen
tial condominiums, as well as some office 
space." 

Hollinger notes that these developments 
are a direct result of energy-related activity 

in the area, and while he points out that the 
construction is not only because of the 
gearing-up of oil shale, he says, "Certainly 
the major oil companies are a contributing 
factor (to the activity). For example, Occi

dental takes up a lot of tenant space." How
ever, the funds for construction are not 
coming from the energy developers, to Hol
linger's knowledge. Rather, he sees that both 
firms outside the area, as well as local com
panies, are responsible for the building. 
"Obviously," he says, "a city the size of 
Grand Junction cannot provide all the 
money for this much construction." 

For the present, Hollinger does not feel 
that Grand Junction is approaching an over

built situation. "Construction is keeping up 

with demand;' he says, and adds that usu
ally, overbuilding does eventually occur, but 
"Doing some crystal-ball gazing, I think this 
is just the beginning of the boom, and the 
good situation for builders certainly doesn't 
appear to be over yet:' 

Veering to Vernal 
Building is not quite so active in Vernal, 

but says Bob Nicholson, director of city
county planning, "We've had a lot of 
people doing market studies" on the 

prospects for different types of devel
opments in the area. For example, Nichol
son notes that K-Mart has been looking at 
the possibility of putting a store in Vernal, 
perhaps surrounded by a retail shopping 
plaza. Recently opened is a Smith "super
store" carrying drugs, food and other items. 
Indeed, says Nicholson, "Zoning maps are 

a hot item. We can't run them fast enough:' 
While Nicholson does not see that there 

is presently a supply/demand problem in 
any commercial real estate sector, he does 
note a future concern, and that is "the rede
velopment of downtown:' As Nicholson 
explains it, "The typical development pat

tern in any city is to build onto the edge of 
downtown. Eventually, then, the downtown 
area dries up. Downtown Vernal now has a 
great opportunity for redevelopment to pre
vent this-to keep shopping in the down
town area-and we would like to encour

age this, perhaps through the organization 
of a downtown redevelopment agency. 
The main problem," he adds, "is lack of 

parking space downtown, but we can en
courage developers to build parking 
facilities through various means, such as in

dustrial revenue bonds:' 
Nicholson also says that "If growth oc

curs as expected, we will need more com
mercial facilities, such as office space. 
However, the real demand hasn't hit yet." 

He does expect that supply will keep up 
with demand, though, and as in Grand 

Junction, construction will be done by both 
local firms and companies outside the area. 

In addition, Nicholson feels, growth will 
be dispersed. "We have an ideal area for 
construction;' he says. "The land is flat and 
easily developed. We have good access and 
wide roads. Overall, we see tremendous 
potential for development, both downtown 
and on the outskirts." J.P. 0 
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Smith's "superstore" recently opened in Vernal. 



! Special Report I 

Law Enforcement: 
Guarding the Standards 

In days gone by, Saturday nights in a 

mining boomtown meant shattered bottles, 
broken chairs and aching jaws. This rugged 
boomtown picture still exists in the minds of 
many people, reinforced by the experiences 
of more recent fast-growth commun ities, 
such as Rock Springs, WY. While more 
people and more crime seem to go hand-in
hand, shale country towns expecting im
pacts from energy development are already 
working with industry and local govern
ments to upgrade law enforcement before 
the big crunch come:: later in this decade. 

And, it's not too soon to start, for a study 
recently completed by the Colorado Dept. 

of Local Affairs, Div. of Criminal Justice, 
shows crime has been increasing faster than 
the population in many Western Slope 
towns. From 1970-1979, population in Col
orado's energy-impacted area increased by 
38 percent, while serious crimes jumped 
140 percent. 

Crimes against persons, such as 
homicide, rape and assault, are growing the 
fastest. During an l1-year period, these 
crimes rose 326.7 percent, compared to 
251.6 percent for property crimes. 

Not so grim 
Despite the statistics, shale country is not 

yet awash in crime, nor is it likely to be, if 
the confidence expressed by both Colorado 
and Utah law enforcement officials proves 
justified. Accord ing to Utah's U intah 

County Sheriff Arden Stewart, "The local 

pol ice and sheriff's departments are working 
really hard to keep the situation under con

trol, and we've been able to hold violent 
crimes to a minimum here:' Part of the rea
son for this, Stewart believes, is that law 
enforcement agencies have been gradually 
acquiring more personnel and equipment. 
Currently, Stewart's department has 18 
people on its staff, up from four full-time 
employees and one part-time employee 10 
years ago. "We lack a little bit, you never 
quite catch up, but we're pretty close to 
where we need to be as far as men and 
equipment;' he notes. 

Nevertheless, capital construction is lag
ging. Stewart would like to see one building 
housing the fire, police and sheriff's de
partments in Vernal, but with a $1.5 million 
price tag, it will be awhile before funding 
for the new faci I ity can be secured. 

More than one horse 
Rio Blanco County Sheriff Ron Hilkey in 

Colorado reports a similar situation: The in
creasing population has increased the size 
of the local sheriff's department. "There's 
been an evolution in the sheriff's depart
ment since I joined it in 1967," Hilkey 
notes. "We're recognizing that two people 
can't do the job anymore, and we're gearing 
to meet new needs:' 

This is not always easy, for as Garfield 
County Undersheriff Kenneth Pidgeon 

points out, "A lot of the people who have 
lived in this area for a long time tell us that 
people who live in the country shouldn't 
expect as much law enforcement as you get 
in the city. Many people here feel law.en
forcement in this area should still be a one
man, one-horse operation." 

But as more people are moving into once 
quiet areas, a new community image is be
ginning to form. "People are expecting 
better law enforcement now, and a lot of the 
people moving here haven't led the quiet 
life that existed previously in this part of the 
country;' explains Hilkey. As an example, 
many workers who will be moving to the 
area are from large cities, and are not used 
to a smaller community's lifestyle. These 
people sometimes become bored, which 
can lead to domestic quarrels, increased al
cohol and other drug abuse, and result in 
more calls to the sheriff's department. 

"Alcohol and other drug abuse is a big 
part of our problem right now;' says Utah's 
Stewart. "It's hard to tell which comes first, 
the drug or the crime, but the burglaries and 
drunken driving generally associated with 
alcohol are definitely rising:' Other law 
enforcement officials agree, citing statistics 
that show offenders in rapid-growth areas 
are more likely to be younger and have 
more alcohol treatment needs than offend
ers in other parts of the state. 

On a lighter note, more people have also 
meant more trespassing complaints. Curi
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ous newcomers and tourists are wandering 
off improved roads onto private property in 
search of picnic spots and hiking trails. 
"Some of the local residents are kind of dis
tressed because they L~')n't want trespassers, 
but in general, people are responding well," 
Hilkey reports. 

So, not only are shale country law en
forcement officials dealing with a higher 
number of crimes, they are also facing a 
change in types of crime. And although they 
have been able to stay on top of the situa
tion thus far, money for additional officers, 
equipment and training is currently in short 
supply. Eventually, energy developers will 

st, be generating a substantial tax base that will 
nd cover such costs, but in the meantime, the 
ith departments are turning toward funding 
w sources other than the traditional city or 
cs county coffers. 
as In Rio Blanco County, the sheriff's de
ve partment has applied for funds from the Oil 
d- Shale Trust Fund and the Div. of Impact As

sistance of the Colorado Energy Office to 
so ease the monetary burden of expanding staff 
ri and equipment. Also, officials are working 

with various energy development com
panies toward an agreement that would 
either donate services, space or money to 
the department. 

Swapping officers for land 
And, in Garfield County, the county com

missioners tied law enforcement funding 
to the use permit the companies need for 
their construction camps. As a result, the 
county will receive more new deputies 
and patrol cars, as well as office space 
for a substation at Battlement Mesa, the 
site of a new town near the Colony (Exxon 
Corporation/The Oil Shale Corporation, 
a wholly owned subSidiary of Tosco Corpo
ration) and Union Oil Co. shale projects. 
Colony and Union are each providing the 
money and equipment. Previously, the west
ern edge of Garfield only had one deputy. 

"Area residents were concerned because 
our construction camp will have as many as 
1,400 occupants, most of them single 
males, and additional law enforcement will 
be required:' explains lowell Torkelson, 
community affairs administrator for Union. 

The agreement with Colony will be re
viewed once a year, and once Garfield 
County's tax base is able to support the extra 
deputies, the allotments will be curtailed. 
Union's commitment will be in force as 

long as the construction camp exists. 

Charles Pence, president of Battlement 
Mesa, Inc., a subSidiary of Exxon Corpora
tion, cautions, "We're not buying deputy 
sheriffs. We're just giving them the money, 
with no strings attached. Garfield County 
will recruit, train and hire personnel of their 
choice:' 

In an effort to update law enforcement 
officials about population growth, shale 
company officials try to meet regularly with 
local officers. Colony also issues a quarterly 
report, based on employee questionnaires, 
about how many workers are living where. 
With this type of increasing cooperation 
between corporations and local officials, 
law enforcement officers are optimistic that 
quality standards for the region can be 
maintained, and that shale country needn't 
follow the route of some other rapid-growth 
predecessors. S.L.P. 0 
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Communit 

Roosevelt: 
New Faces in The Cafe 

By Catherine Kilker 

Roosevelt, UT, is a young community-at 

the turn of the -:entury, the townsite was 
open land, part of the vast Uintah and 
Ouray Indian Reservation. Then, during 
President Teddy Roosevelt's term, the U.S. 
government allowed white settlers to move 
onto portions of the territory. Shortly there

after, in 1906, Roosevelt was founded and 
named for our 26th president. 

Perhaps because it is relatively young
only 75 years old this year-Roosevelt 
seems to have retained a frontier town's 
characteristic of optimistically welcoming 
newcomers and growth. And even though 
oil shale development may have only a per

ipheral effect on the city, it, too, will prob
ably receive a friendly welcome from most 
of Roosevelt's citizens. 

Influences: agriculture, Indians, religion 
The reason Roosevelt may never feel a 

heavy brunt of growth from oil shale activity 
is its more distant location from the devel
opment sites compared to some of the other 
shale-area communities. Roosevelt, which 
sits along U.S. Highway 40, is 50-80 miles 
from the various developments. Indeed, 
until recently its location 150 miles east of 

Salt Lake City and 30 miles west of Vernal 

kept the town small and quiet. 
According to Mayor Ralph Shields, early 

settlers farmed and ranched the area, whose 
climate he describes as desert-like, with 

about 7-14 inches of rainfall annually. City 
dwellers operated stores and services to 
support the agricultural economy. And the 
Ute Indians continued to live on reservation 

lands, with many of the tribe's approxi
mately 1,600 members concentrated 
around the Fort Duchesne area, 8 miles east 
of Roosevelt. 

Shields, a retired high school counselor 
who has lived in Roosevelt for 35 years, 

says the city was also influenced by the 
Mormon religion. Partly due to the church's 

emphasis on the importance of the family, 
the town's citizens prided themselves on 
making the community a nice, quiet place 
to live and raise children. 

Then, in the early 70s, a new ingredient 
was added: Oil and gas fields lying beneath 
the farm and ranchlands surrounding 
Roosevelt were tapped. 

Oil fields bring gush of growth 
As Shields explains it, Roosevelt is 

situated in the fossil-fuel rich Uinta Basin. 

For years, oil companies held oil leases on 

much of the land surrounding the town, but 
had done very little drilling until the early 
70s, when wildcatters made some -more 

discoveries and decided to drill out the 
area. For example, the Bluebell-Altamont 
Fields 20 miles northwest of the city were 
opened. "The drilling brought in a lot of 
new people," the mayor continues. "We've 
doubled in population from about 2,000 in 
1970 to around 4,000 today, Now, oil and 

gas drilling is our main economic base-it's 
no longer agriculture." 

The mayor reports that drilling activity 
slowed in 1978-79, when wildcatters 

moved into the rich fields discovered in the 
Overthrust Belt of Wyoming and northern 
Utah. But once these wells were estab
lished, drillers moved back into Roosevelt 

to finish out the wells. Now activity is again 
increasing in the area. "We expect 60 new 
rigs up by fall," the mayor says. 

Asked how long this activity is expected 

to last, Shields declines to reply, but rather 
points to Rangely, CO, where drilling is still 
strong after some 30 years. He also notes 
that new techniques are allowing workers to 

drill deeper, recovering oil that previously 
had remained inaccessible. 

What has all this activity meant to 
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Fire station, library complex serves two functions. 

Roosevelt? Paula Bell, executive vice presi
dent of the Roosevelt Area Chamber of 
Commerce, puts it this way: "We still have 
a qu ieter posture than some of the other 
shale communities, but we're definitely 
changing. I used to know every person I met 

at the local cafe, but not anymore." 
The activity has also meant more jobs: 

The unemployment rate in the city stands at 
about 4 percent, which is below the na
tional figure, and the town's young people 
now have the choice of remaining in 
Roosevelt rather than having to move 
elsewhere to find work. 

And the increased activity has provided 
impetus for a number of community im

provement projects, including; 
-A $600,000 airport, serving private and 
company-owned planes. 
-A $2.8 million city sewer expansion to 
handle a population of 12,000. A sidenote 
to this project is that the lagoons used to 

treat the sewage also provide irrigation 
water to 270 acres of city-owned alfalfa. 
And if the lagoon purification process were 
converted to an aeration method, the plant 
could accommodate 25,000 residents, says 
Shields. 
-A $2 million Uintah Basin Area Voca

tiona I Center, which is attended by ap
proximately 300 high school and adult 
students; trades used in the oil shale busi

ness are among the courses taught here. 
-A new regional park, with four ball dia
monds, an amphitheater, skating pond and 
children's playground. (Softball and 
baseball are popular sports in Roosevelt, 
says Shields. "We have 130 teams com
peting in various leagues during the 

summer-the women's teams are especially 


strong." 


-Upgraded roads in and around Roosevelt. 

In addition to these projects, the town can 

also boast of the 32-bed Duchesne County 
Hospital and the Utah State University Ex
tension, attended by about 500 students, in
cluding those high school seniors in the top 
10 percent of their class who can take 
classes for college credit. 

Of course, the town has needs as well, 

and Bell and Shields are well aware of 
them. Bell, a Utah native who moved to 

Roosevelt in 1955 when her husband was 
transferred to the town with the phone 

company, lists some projects she hopes will 
get underway in the near future: a city 

library!community center, indoor pool, 
shopping mall west of downtown, more 

parking and improvements in the down

town area, and additional road and airport 
upgrading. 

Housing: enough lor the moment 
The population increase has also rlleant a 

tight housing situation, especially for rent
als, although Bell says prices are still below 

those found in larger towns such as Vernal. 
/fA mid-sized home goes for about $55,000

$60,000," she says. 
Both Bell and Shields feel the housing 

situation is under control, though, and they 
don't foresee a replay of the situation that 
occurred in Roosevelt at the height of the oil 
boom when a short housing supply resulted 
in trailer homes dotting city neighborhoods. 
The mayor reports that for the most part, 
these trailers have been relocated into 
mobile home parks, and adds, "The trailer 

home situation developed because the sud
den population increase caught us by sur
prise. But since then, we've drawn up a new 
master plan for the city that should make us 

better prepared in the future." 
Part of this plan called for the annexation 

of 1,500 acres to the city, most of which 
have been acqu ired. "The developers are 

interested in building on the property, and 
now that it's annexed, they can tap into the 

city water and sewer systems," Shields says. 
"But, they must foot the bill for these im

provements." He also notes that new 
housing will probably consist of a number 
of duplexes, fourplexes and townhomes. 

Adelicate balance 
So housing and population are currently 

in balance, but a rapid population influx 

from any of several sources could easily 
upset it. For example, the Plateau Oil Refin
ery just outside the city may be retrofitted 

to handle shale oil refining, which could 
mean more workers. Another source of 
population increase would come to the 
forefront if tar sands research moved into a 
development phase. Although this is not 
likely to occur any time soon, Shields does 

note that 95 percent of all U.S. tar sands are 
in Eastern Utah, so the potential is there. 

The possibility that Deseret Generation 
and Transm iss ion Corp. will build a coal
fired power plant southeast of Vernal near 

Bonanza could also affect Roosevelt's 
population, even though the proposed 10
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cation is 70 miles distant. And last, but not 
least, there is the possibility of full-scale oil 

shale production in the near future. 
Mayor Shields' population projections 

show that if oil shale "goes," the population 
of Roosevelt could expand to 10,000 by 
1990. He explains that oil shale workers 
might move to Roosevelt from anyone of 
several developments: U-a/U-b (White 

River Shale Oil Project) about 80 miles 
away; Geokinetics, 70 miles from the town; 

Paraho and Tosco, both about 60 miles 
distant; and Magic Circle, 50 miles from 

Roosevelt. 
If this growth did occur, the most pressing 

need seen by both Shields and Bell would 
be for more water. Shields says, "We're 
hoping that the Central Utah Project goes 
ahead with its plan to build two dams-one 
on the Uinta River and one on the Lake Fork 
River-which would bring us about 3,000 
acre-feet of water. Then, when we get the 

water, we'll need to build a new treatment 
plant." Shields also notes that one of the 

uncertainties involved in the project is the 
fact that the Ute Indians claim jurisdiction 

over the water in these rivers, so the state 
and the Indians must reach an agreement 

before work on the dams can be completed. 
Not surprisingly, the second greatest need 

identified by Bell and Shields would be for 
more housing. The mayor points out that a 
state-approved, prepaid property tax may 
provide energy companies with an incen
tive to assume the front-end costs for new 
housing. The concept allows a deduction 
from the oil companies' property taxes for 
money spent to put in basic improvements, 
such as water and sewer lines. 

However, as far as Bell and Shields know, 

there are no oil shale workers living in 
Roosevelt at present. "We've seen some 

planners come through, and that's about 
all," says the mayor. 

Notes Bell: "People here are generally for 
oil shale growth, but are a bit skeptical 

about whether it will really come as fast as 
predicted. We want to become better ac
quainted with the oil shale people-to let 
them know we're willing to work with 

them-but we want them, in turn, to keep 
us informed." 

Those oil shale workers who may eventu
ally settle in Roosevelt will find, according 

to Bell, "A community that has progressed 

quite a bit in the 25 years I've lived here, a Shields echoes Bell's sentiments. 

nice town to live in and raise a family, a "Roosevelt's a real fine town. People here 
bustl ing town, but not so large that you lose are looking forward to energy development, 

your identity in it-one where there's ample and even though we realize growth will 
opportunity to become involved in the bring some social problems, we can handle 

community's projects." them." 0 

Roosevelt's airport serves private and company-owned planes. 

Duchesne County's regional park in Roosevelt boasts a picnic area 
and ball diamonds. 
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Finding 
Needles 


In 
Shale 


Haystacks 


In 1970 Dr. Willard Chappell, a theoreti

cal physicist, was sitting in his office on the 
Boulder campus of the University of Col

orado when a colleague stopped by and 
pleaded with him to attend an air and water 

pollution conference. The colleague had 

been embarrassed by the poor attendance at 

the workshop, which he had organized, and 
he wanted "another body in the audience." 

Chappell complied, and thus began a new 
chapter in his life that led to his directorship 

of the university's Center for Environmental 
Sciences in 1971. 

Nestled among the workshop talks that 
day was a federal water expert's mention of 

a study that included examination of the 
effects of the presence of molybdenum in 

water (molybdenum is a mineral used to 
strengthen steel). After the workshop, his 

curiosity piqued, Chappell read extensively 

about the health effects of moly, and then 
proposed a multi-disciplinary research 

project, which was funded by the National 
Science Foundation. Researchers found no 

serious human health problems from 
moly, but they did learn that cattle and 

sheep were vulnerable to moly 
poisoning-necessitating guidelines for ac

ceptable moly levels in irrigation water. 

The moly study served as a model for 
later research projects that Chappell was to 

organize under the auspices of the Center 

for Environmental Sciences, which is head
quartered on the University of Colorado's 
Denver campus. 

Relating research expertise 
Today the center directs a total of seven 

projects, funded by various grants. Rather 

than draw on a permanent group of re
searchers, the center has rei ied on 60 

investigators at institutions from across the 
country. 

Among the projects is research-funded 

by the Dept. of Energy (DO E)-focusing 

on oil shale. Some of the oil shale work got 

underway in 1978 when Colorado Gover
nor Dick Lamm wrote to the Dept. of Energy 

Secretary to ask for help in analyzing en
vironmental impacts of oil shale, particu

larly those relating to the modified in-situ 
process (a combination of underground and 

surface retorting). In response, DOE created 
The Oil Shale Task Force to coordinate a 

comprehensive research program. Chappell 

heads that task force of 22 persons from 
universities and laboratories performing 

DOE research. 
Various DOE research projects examine 

all important contaminants from oil shale. 
Areas of research involve: characterization 

of the source of a contaminant (describing a 
solid waste, for example), its environmental 

fate and effects (where the contaminant 

goes, how it is transported), the efficiency of 

standard environmental control tech
nologies, health effects and risk analysis. 

An example of how The Oil Shale Task 
Force coordinates all this DOE research: 

When Rio Blanco Oil Shale Co. was firing 

its retort last fall, members of the task force, 
after consulting with Rio Blanco, proposed 
research they might undertake in their areas 

of expertise. DOE approved the proposals, 

and one person was assigned to gather all 

the samples in the manner specified by each 
researcher. Among the studies: Two differ

ent labs are using different techniques to 
measure sulfur emissions in the off-gas. 

Sleuthing for tiny elements 
Other oil shale research at the center in

volves the study of trace elements-tiny 

quantities of material, such as arsenic and 
boron. The work is akin to finding needles 

in haystacks. 
Trace elements, unlike such abundant 

elements as oxygen and nitrogen, are meas
ured in parts per million or parts per billion. 

Organisms have adapted to these trace ele
ments in tiny amounts; when concentra

tions are increased, the elements may pro
duce toxic effects. But susceptibility to trace 

elements varies depending on the organism 

Dr. Willard Chappell, director of the Center for 
Environmental Sciences at the University of 
Colorado at Denver. 

and the concentration-a particular ele

ment may kill a grass but leave a human 

being unharmed. Also, Chappell points out 

that ingestion of any element in unusual 

quantities can be toxic. Even water, if con

sumed at 1,000 times its normal intake, can 

poison. 
Oil shale, like any rock, has a number of 

trace elements-among them, boron, 
fluorine, molybdenum and selenium. Re

searchers associated with the Center for En
vironmental Sciences are investigating 

whether these elements will seep into the 
environment (air, water, soil) during oil 

shale processing or whether they will re

main locked in the spent shale. Samples are 

analyzed on the UCD campus at the cen
ter's Analytical Chemistry Laboratory, a na

tionally known inorganic analytical lab. 

Throughout his work, Chappell has tried 
to link the research findings to the 

decision-makers, and he organizes numer
ous workshops and briefings. Among these 

is an Oil Shale Symposium on Environ
mental Challenges, slated this August 10-13 

in Vail, CO. 

As to whether funding for this work will 

continue, Chappell notes that the Office of 

Fossil Energy and the Office of Energy Re
search, the two parent DOE agencies for 
The Oil Shale Task Force, experienced no 

cuts in fiscal year 1982 for this type of re

search. In fact, he is optimistic about fund
ing sources for all center research, pointing 

out that center reports have been cited by 

both industry and environmental ists, and 

both sides seem to view the reports as 
credible C.E. 0 
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1Environment. 

Shale and Health-A Tale of BaPs and PAHs 
By Kathy Callahan 

Be it asbestos curtains or sugar substi
tutes, few products on the marketplace es
cape being investigated for suspected health 
risks-and shale oil is no exception. A 
prime question: Do oil shale materials have 
a cancer-causing potential? And as a com
mercial oil shale industry moves closer to 
reality, scientists are busy trying to find the 
answer. 

For years researchers from industry, gov
ernment, independent laboratories and 
academe have been testing oil shale in all 
its forms-shale rock, shale dust, raw shale 
oil, treated shale oil, spent shale ... While the 
findings are not conclusive, the work to date 
suggests that oil shale is no different than 
many similar natural materials and the 
products made from it are no different than 
petroleum and its products. Meanwhile, the 
data base continues to grow, and more re
search is underway. 

For example, in 1976, the American Pe
troleum Institute (API), spent more than $1 
million on the first phase of its carcinogenic 
(cancer-causing) research program, which 
involved subcontracting with academic or
ganizations such as Los Alamos Scientific 
Laboratories, as well as private consulting 
laboratories, to analyze and test oil shale 
samples submitted by various developers. 
API is now 1-1/2 years into phase two 
of its research program and is making plans 
for phase three. Also, more and more de

velopers are entering the research arena 
themselves. Occidental Oil Shale, Inc., for 
instance, is proposing to study shale oil 
produced during the early, middle and late 
stages of its test retort burns to see if there 

are any toxicological differences in the 
material. Then, too, the Dept of Energy and 
other government agencies are funding re
search through groups such as the Univer
sity of Colorado's Center for Environmental 
Sciences (see related article on p. 17). 

All oil shale materials contain ben
zo(a)pyrene (BaP), a known carcinogen to 
animals, as well as other substances that are 
members of the general group of chemical 
compounds called polycyclic aromatic hy
drocarbons (PAHs). BaP is just one of many 
PAHs that are formed during the pyrolisis or 
combustion of any complex organic mate

rial. BaP is the PAH usually tested for, 
primarily because it is known to be car
cinogenic to animals. Secondly, while there 
are some 22-28 PAHs that are potentially 
important to human health, only a few are 
proven carcinogens in test animals. Most 
PAHs are very difficult to isolate, and until 
analytical procedures are standardized, 
gauging the accuracy of test results is ques
tionable. BaP, however, is more easily iso
lated; thus, most tests measure for approxi
mately five PAHs, using BaP as the control. 
The presence of BaP alone, though, does 
not make a material a human carcinogen. 

Hairless mouse used in total exposure experiment. 
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In the beginning ... 
Concern about cancer-causing properties 

of oil shale first came about in the early 

19005, during what has come to be known 
as the Scottish experience. In those days, 

mule spinners (a type of textile weaver) used 
partially refined Scottish shale oil as a lubri

cant for their machinery. The mule spinners' 
exposure to shale oil was severe and 
continuous-they virtually worked in a mist 
of oil-and many of them developed skin 

cancers. On the other hand, further studies 
showed that the Scottish oil shale industry 

workers experienced no greater incidence 
of skin cancer than what was considered 
normal for the population at that time. Thus 
researchers suspect that the mule spinners' 
high incidence of skin disorders resulted 

from poor hygiene. 
Since then, scientists have been examin

ing and reexamining oil shale in all its pro
cessing stages, to determ ine whether any 
potential health hazards exist, and if so, to 

design ways to avoid them. During the first 
stage, when oil shale is in its rock form (be

fore processing), there appears to be no car
cinogenic health risk from the shale rock. 
Tom Samson, industrial hygienist for Occi
dental, explains, "While shale rock does 

contain minute amounts of carcinogenic 
n. material (BaP), at this stage it is tied up in 

the kerogen (oil-bearing material), and so is 

not 'free' to trigger a cancer-causing mech

anism." 
The same holds true for shale dust. Los 

Alamos Scientific Laboratories in New 
Mexico, for example, is conducting a pro
ject that exposes rats to shale dust. Right 
now, the results show that the rats are ex

hibiting no signs of cancer. Samson points 
out though, that "there appears to be no 

unique health hazards associated with shale 
dust; however, it does contain low concen
trations of silica (quartz dust), which could 
create potential health problems if not con

trolled." Quartz dust can cause silicosis, a 
form of lung disease. Nevertheless, Samson 
says, "Free silica seems to be no more of a 
problem with oil shale than with other 
forms of mining, and it can be minimized 
with dust control techniques, which are al
ready widely accepted and used in the 
mining industry. For example, drills will be 

equipped with spray devices that control 
the drilling dust, and, of course, there must 
be adequate ventilation and air-moving 

systems." 

More research unfolds 
The picture changes, however, for the 

crude shale oil produced by the retorts that 

Cage environment of mice living on 1 OO-percent processed shale. 

heat the shale to separate the oil from the 
rock. According to Dr. R. Merril Coomes, 

manager of environmental health for Tosco 
Corp., "Studies have shown that crude 
shale oil is carCinogenic to animals-it 
causes skin tumors. Nitrogen compounds in 

the oil are believed to be responsible for this 
characteristic. Thus, one can logically as

sume that crude shale oil is also car
cinogenic to humans, since both are mam
mals and have similar biological reactions. 
However, when the crude shale oil is hy

drotreated; i.e., upgraded to remove nitro
gen, it's carCinogenic potential is dramat

ically reduced." 
And Samson adds, liThe tests show that 

when you paint shale oil on rats, it produces 
skin tumors. But I don't see this as a threat 

since none of the research takes into ac
count personal hygiene. Skin cancer re
qu ires extensive and prolonged contact 
over the years with shale oil; however, per
sonnel will be doing what I do when I get 
shale oil on my hands-I wash it off. The 

Scottish mule spinners were not a particu
larly hygien Ie lot, and when they were re

quired to bathe once a day and used clean 
clothes, the incidence of skin cancers dis

appeared. 
liThe way I see it, this potential problem 

can be controlled through proper en
gineering design of equipment, work prac

tices, administrative controls, and the 
proper use of personal protective equip
ment. In addition, we're also going to have 
to have a thorough employee health and 
safety education program. Also, a distinc
tion needs to be made between toxicity and 
hazard. Toxicity is the ability of a material 
to cause a harmful biological response, but 
hazard is the potential for the toxic agent to 
enter the body and produce a toxic effect. 
You can have a mildly toxic carcinogenic 
agent, but when exposure is controlled 
there's a low risk to employees' health." 

As to whether or not the retorting or pro
cessing method used to produce the raw 
shale oil makes a difference in test results, 

the answer seems to be no. Coomes notes, 
"While there are wide physical, chemical 

and biological differences in the properties 
of petroleum from one oil field to the next, 
these properties will be the same for the pe
troleum within anyone field. Shale oil, even 

from different retorting technologies, is 
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Mice living on normal corncob bedding. 

Mice blackened by living on processed oil shale. 

similar to petroleum obtained from one 
field-its properties are the same no matter 
how it is processed." 

Back in the lab 
Spent shale, or the material that remains 

after the oil is removed from the rock, also 
has been an area of scientific investigation 
for cancer-causing potential. Here, too, the 
results appear to be negative. As an exam
ple, in 1976, Colony Development Opera
tion (at the time a joint venture between 
Arco and Tosco) contracted with Bio
Research Consultants of Cambridge, MA, to 
conduct a study that involved using raw 
shale and TOSCO II spent shale as bedding 
material for 1,300 hairless mice. The aver
age weight gains and mortality rates were 
the same both for the test animals and the 
control group (those that didn't live on 
shale). Coomes notes, "I feel quite con
fident about these results. This was a total 
exposure experiment. The mice ate a great 
deal of shale dust on their food-up to 37 

percent-yet when they were autopsied and 
their organs analyzed, no tumors or abnor
malities were found. Also, deposits of shale 
had accumulated in the mice's cecums, an 
intestinal appendage similar to an appen
dix, and no tumors or abnormalities were 
found there either." 

As for what to expect from future car
cinogenic research, Coomes says, "I expect 
that more and more people will be coming 
up with the same results that have turned up 
in the past studies. And if their conclusions 
are different, I definitely want to take a close 
look at them. What we're essentially finding 
is that, if you undertake a study on a con
ventional petroleum product, and a similar 
one on shale oil or its products, you're' 
going to come up with the same results. The 
more data we get from studies testing the 
same biological properties for comparable 
shale oil and petroleum materials, the more 
credibility this research will have. 

"In a commercial oil shale plant, you'll 
essentially have distinct mining operations 
and petroleum-type refining operations, and 

neither area should present significant 
problems. The carcinogenic potency of oil 
shale rock is in the range of materials we 
might handle every day, like fruits and veg
etables or the soil they grow in. There is a 
certain amount of risk associated with any 
mining operation, of course, and we'll need 
to take the proper precautions, but there are 
no greater risks associated with oil shale 
operations than there are with other kinds of 
mining." 

Coomes also points out that, although 
chemical analysis has shown that processed 
shale contains 40 parts per billion (ppb) of 
BaP, people cook with coconut oil, which 
contains 43.7 ppb BaP. Oysters and oak 
leaves also contain BaP; in fact, oak leaves 
have about 300 ppb. "It might not be too 
scientific to make these comparisons," he 
notes, "but too often scientists talk only in 
terms of absolutes. There comes a time 
when you have to take the test results and 
make a mental comparison to put things 
into perspective in order to do a health risk 

evaluation." 0 
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Artesian well fountain in front of Montrose, CO, city hall. 



Mountain Empire Publishing BULK RATE 
200 Fillmore Street US POSTAGE 
Denver. CO 80206 
ADDRESS CORRECTION REQUESTED 


	Untitled.PDF.pdf
	Untitled.PDF.pdf

