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I. BACKGROUND 

Economics, the study of allocation of scarce resources, has 

a special meaning in our energy industry. Today there exists a 

great tension between the use and consumption of water and the 

production of energy related petroleum products. 

Water is essential to life as we know it and has played a 

major role in the development of civilization. The early Egypti3.n 

cities along the Nile, the cities of Mesopotamia along the Tigris 

and Euphrates, and the early Chinese civilizations along the Yangtze 

are tributes to the emphasis placed by early man on water resources. 

With the Industrial Revolution and the resulting increase 

in fossil fuel energy consumption a clash between the production 

and consumption of petroleum products and the use of available water 

resources became inevitable. We have now come to the point in the 

evolution of petroleum production technology, partly due to the 

scarcity of traditional petroleum energy sources, that it is econo-

mica! to produce oil from oil shale on a commercial basis. 

Oil shale is not new to western civilization as an energy 

resource. It was produced before 1900 in Au€ria, Scotland and France.

" The earliest attempt at commercial production of oil shale in the 

U.S. began during World War I and continued up until the stock 

market collapse of 1929. Private industry kept experimental oil 

shale operations going over the next 45 years and the U.S. Bureau 
• 
• 

of Mines conducted an extensive research program on oil shale in 

Colorado in the early 1950's. 1 The most recent wave of oil shale 

development began in 1974. 
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Oil shale deposits in the u.s. are principally found in the 

Upper Ohio River Valley_, southern Michigan, eastern Oklahoma, south-

western Wyoming, northwestern Colorado and northeastern Utah. 

Smaller deposits are found in parts of Alaska, Texas and Alabama. 2 

Of these areas, the richest deposits are found in the Green River 

formation of Wyoming, Colorado, and Utah. 

The Green River oil shale is actually marlstone, composed 

primarily of clay, calcit~ dolomite, pyrites, and kerogen, a waxy 

hydrocarbon compound from which the crude oil is actually extracted. 

The formation is found in layers ranging from 10 - 2000 feet thick. 

The-formation covers an ar~a of about 11 million acres in Colorado, 

Utah and Wyoming. 

About 85% of this high grade oil shale is found in Western 

Colorado, varying anywhere from 100 to 1000 feet below the surface. 

Of the remaining 15%, 10% is found in Utah and 5% in Wyoming ranging 

in depths from 300 to 3000 feet.3 

The U.S. Department of Interior estimates that 80 billion barrels 

of oil may be recovered using present day technology. 4 Using advanced 

technology, the estimates range from 800 billion to 2 trillion 

barrels. This is enough oil to supply the V-S. with energy for 130 

to 330 years based on the present rate of consumption. 5 

After the price increases on the foreign oil market following 

the OPEC embargo of 1973-74, the u.s. Department of the Interior 

{USDI) be~an taking steps to promote the development of 6il shale 
• 

reserves in the western U.S. Between 1978 - 1983 over 35 million 

dollars has been set aside for oil shale research projects. Of this 

(2) 
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35 million, 3.7 million has been earmarked for water related 

projects. 

At the present time there are a number of commercial and 

prototype oil shale operations which are in an advanced state of 

construction. 

Over 20 major oil companies hold interests in Colorado oil 

shale lands with over 2/3 of all privately owned interests already 

under lease by only 5 companies, Exxon, Union, Mobil, Texaco and 

Conoco. 6 

Between 1973 and 1976, 17 companies participated in the Paraho 

Oil Demonstration program at the Anvil Points test facility. The 

facility produced 100,000 barrels of oil by 1978. Plans are being 

readied to expand the plant to a commercial size operation with 

private and federal funding being arranged. 

Gulf and Amoco are currently developing a 50,000 barrel/day 

Tosco II plant on Tract c-a. This operation will also test the 

LLL-Rise in situ retort method. 

Occidental and Ashland Oil companies are preparing a 57,000 

barrel/day modified in situ operation on tract C-b with additional 

plans calling for a TOSCO II plant to be installed in the near future. 

Both tract c-a and C-b are being leased from the federal govern

ment under the USDI Prototype Oil Shale Leasing Program in the 

Piceance Creek Basin. Several other leases under this program for 

prototype in sit~Xetorting are being prepared. 7 

The Colony Development Corporation, in conjunction with the 

TOSCO corporation, is currently installing a 47,000 barrel/day 
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TOSCO II plant at Parachute Creek. Plans here also include a 

4300 barrel/day plant for producing liquified petroleum gas and 

a pipeline to transport the petroleum to a refinery in Utah. 

Union Oil company and Superior Oil company are planning plants 

in the 50,000 barrel/day range on privately owned land using hot -

gas retorting methods. 

A true in situ retorting facility is currently being prepared 

by Equity Oil Co. in Piceance Creek Basin near tracts c-a and C-b 

on federal land.B 

All of these facilities are either in a state of semi-operation 

or will begin commercial operation before 1990. The list of com-

panies investing and the amounts of money being invested in the oil 

shale industry is indicative of the seriousness with which the oil 

compa.nies are taking the development of this natural resource. 

II. METHODS 

Water quantity and water quality are closely related in the 

area of oil shale development due to the hydrology of the oil shale 

lands and the refining processes used to produce the oil from the 

shale. l'later consumption and contamination level.s differ greatly 

with the various processes used to extract and produce the oil shale. 

There are several basic refining methods which will, with certain 

variations, become the commercial processes used in oil shale production. 

There are 2 basic types of in situ methods. The true in situ 
• 

approach is currently only at the prototype stage with expansion to 

commercial production being planned in the immediate future. The 
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true in situ method involves no actual mining or disposal of the 

oil shale and is most suited for relatively thin beds of oil shale. 

The oil shale bed if first fractured in place using hydraulic 
1 ~~ 

explosives. This provides the necessary surface area and perme

ability for combustion and thermal conduction. The area is then 

sealed off and the oil shale is ignited from a centrally located 

injection well. Combustion is sustained by pumping compressed air 

into the sealed off area. 9 One variation of this process uses 

superheated steam to heat the shale. 

The retort area is allowed to continue burning, which melts the 

wax-like kerogen and produces the oil. The crude oil is then 

collected and pumped- to surface storage tanks. The rubbilized shale 

is left in place after the retort operation is finished. 
- ? 

~r . 

The second in situ method is called the modified in situ (MIS). 

There are several variations of the MIS, including the vertical and 

horizontal injection methods. The MIS process is much the same as 

the true in situ process. The major difference is that in MIS 

retorting 20-25% of the oil shale is removed for surface retorting. 

The area is then fractured, sealed, and ignited. The open areas 

left by the mining are generally backfilled with organic-free shale 

-. 10 ash waste from above the ground retort~ng processes. 

The above ground retorting processes can be divided into the 

hot gas and hot solid methods. Of the hot solid methods, there 

are two which are· efficient enough for commercial production. In 
• 

both methods the shale is first mined, either above or below ground, 
e 

and then transported to the on site refin1ries. 
1.-
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In th~Lurgi-Ruhrqas process, sand or oil shale ash is heated 

to 900° F and circulated through the shale. The ash or sand 

supplies the heat necessary to melt the kerogen and produce the 

oil. In this process the oil shale must be crushed to a fineness 

of less than 1/4 to 1/2 inch. 

The other hot solids approach is the TOSCO II method. In 

this process 1/2" ceramic balls are heated to 1000° F to supply the 

necessary heat and then circulated through the shale. The oil shale 

must also be crushed to a fineness of less than 1/2 inch.ll 

There are two basic designs to the hot gas method. One is the 

vertical injection method which is similiar to the process used to 

refine limestone. The second hot-gas retort is the circular method 

used by Superior Oil. In this method the shale travels horizontally 

through the retort zone producing dawsonite, an alUminum substitute, 

and nahc.olite, a form of soda ash, as well as oil.12 

One important thing to remember is that all oil extracted from 

the shale must still be refined before it can be used in our cars or 

-homes. The retorting processes only remove the oil from the shale, 

they do not make the low sulphur crude oil fit for domestic or 

industrial use. 

III. THE WATER PROBLEM (local) 

There can be few accurate generalizations about water quality 

and use in the oil shale industry. The amount of water consumed or 
• 

contaminated and the way it is used or affected varies greatly with 

the mining and retort methods employed. 

00200 



Most of the streamflow in spring months is provided by snow

melt. The western Colorado plateau is semi-arid and lies at a 

high elevation. Unless the rainfall is locally heavy (i.e. thunder

storm} it is quickly lost to evapotranspiration. By July the 

streamflow is made up almost entirely of groundwater discharge 

which is easily affected by local irrigational and weather conditions. 

ThePiceanc~Creek Basin, where much of the oil shale lands lie, 

(tracts C-a and C-b} is underlain by 3 aquifers. The alluvial 

aquifer is confined mostly to valley floors and the water is of 

good quality. The upper aquifer is approximately 3000 m thick and 

is of the same average quality as the alluvial aquifer. The lower 

aquifer is 1500 m thick but is also of a much lesser quality than 

the other aquifer. The entire lower aquifer and most of the upper 

aquifer lie within the oil shale rich Green River formation. The 

upper and lower aquifers are separate by the r.1ahogany Zbn~ an 

impermeable layer which also lies within the Green River Formation.l3 

The local water problms associated with in situ retorting 

_p~oduce complex problems to which there are no easy solutions. 

The MIS process is a net producer of water, though the amount 

is insignificant in comparison to the total amount of water used. 14 

The water produced comes either from ground water seepage or conden-

sate on spent oil shale piles. The condensate may contain large 

amounts of H2s, C02 and Nli3. 15 The problem of condensate cannot be 

avoided in in situ operations. The vapors will always condense as 
• 

they rise through colder spent shale. The condensate may contaminate 

the groundwater around the retort zone or percolate into an aquifer 

and contaminate it on a large scale. 16 
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When the shale is fractured there is a chance that the aquifer 

may be dewatered. This makes up the greater part of water produced 

in in situ retorting and causes the mine operators great problems 

in coping with large amounts of mine water. The operators have only 

three things which they may do with the water. They may consume 

the water as part of mine operations, re-inject the water into the 

aquifer or treat the water and dispose of it in a surface stream. 

If the water is reinjected into the aquifer it will require, 

at some expense, treatment to prevent contamination to the aquifer. 17 

If the water is treated and released into a surface stream 

there are likely to be problems with erosion and salt loading of 

streams. 

Dewatering the aquifers also causes several other major problems. 

First, it may deprive prior riparian owners of water for agricultural 

purposes at the depths of existing wells. In a prior appropriation 

state, which Colorado is, this could lead to extensive litigation 

as many farmers and ranchers may be affected. 

The second and -more serious problem occurs where the extensive 

fracturing of impermeable zones creates seepage between aquifers. 

In the Piceanee Cre~Basin this would allow the high quality 

Upper Aquifer water to seep into-the Lower Aquifer, lowering the 

quality of the water as a whole. A related problem is where the 

water seeps downward over spent oil shale, contaminating the water 
18 

with inorganic by-products of the retorting process. The area . 
is characterized by complicated flow patterns which make the process 

of assessing damage all the more difficult. 
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Because the in situ process is a net producer of water it is 

arguable that it would be wise to make the most efficient use of 

water resources by using the groundwater in all phases of retorting 

and production operations. By combining a modified in situ opera

tion with a TOSCO II or Lurgi-Ruhrgas operation, the excess water 

could be used for surface retorting operations. A combined MIS/ 

Lurgi operation would still be a net producer of water though· 

the excess water would be minimal. 

It would seem wise that if extensive aquifer dewatering and 

ground water contamination is going to occur, the water could be 

used for slurrying or pulverizing the shale for surface retorting 

operations and for dust control on roads leading to the operation. 

Both the C-a and C-b tracts of the USDI prototype leasing operation 

are planning this type of operation. 

However, it should be emphasized that any drainage or contarni-

nation of groundwater will have an adverse affect on area live

stock and agriculture industries. Litigation is likely. 19 

The problems presented by more conventional surface retorting 

techniques are quite different from the in situ problems. Both 

the TOSCO II and Lurgi methods, as well as the hot gas methods, 

are net consumers of water, not because they use far more water 

in retort but because they do not produce more minewater. The 

mining techniques simply do not drain the aquifers as quickly as 

the fracturing methods do . 
• 

Most of the water used in these processes is for cooling the 

retort towers and slurrying and pulverizing the shale. These 

0~03 



purposes can be served by low quality water, such as that found 

in the Lower Aquifer of the Piceance Creek Basin. By saving the 

water in the Upper Aquifer for agricultural, municipal, and live-

stock uses, the oil companies will encounter far less opposition. 

Any water discharged after use in these operations must be 

treated before it will be usable for anything other than dust 

control~or waste disposal. 

A related problem is encountered when rain or snow percolates 

through spent shale piles and contaminates the surface water with 

inorganic salts found in spent oil shale. The contamination may 

present a serious long term health hazard. 

The excess water needed for surface retorting will need to be 

drawn from the Colorado and White rivers or from a groundwater 

source. Using a groundwater source, especially from the Lower 

Aquife~ may be desirable due to the adverse affects resulting 

from large scale surface withdrawals. 

It must again be emphasized that any withdrawal from a ground-

water source will have an adverse effect on existing agriculture 

and livestock industries. 

Using the Superior Oil company method to extract dawsonite 

and nahcolite in addition to the oil shale would require an extra 

32 - 40,000 acre ft. per year based on a 1,000,000, barrel/day 

. d 20 
~n ustry. 

The water required to run a 1,000,000 barrel/day industry 
• 

without associated urban or ancillary development would be from 

107 - 170,00~ acre ft/year. A 50,000 barrel/day oil shale operation 
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by itself would consume anywhere from 4,400 to 8,700 acre feet/year 

depending upon th~ re~ort p~ocess u?ed.2l 

Local water problems and uses shared by all refining processes 

include water for dust control on access roads, for on site sani-

tary facilities, for revegetation, and, most importantly, for use 

due to associated urban growth. Water must also be used in trans-

porting and further refining the oil after it is retorted. 

The Colony Development alone will generate 21,052 new jobs.22 

The influx of people into the area will be enough to create two 

new towns of 10,000 people each. 

The increase in population will see a corresponding increase in 

water use. Base on a 1,000,000 barrel/day industry, the associated 

domestic consupmtion would be from 14,000 - 19,000 acre feet/year. 23 

In a 1,000,000 barrel/day industry with associated urban use, 

the USDI estimates that 120,000 to 190,000 acre feet/year will 

be consumed. 24 The Colorado Water Conservation Board, a self 

interested group, estimates that a 1,000,000 barrel ·per day 

·; 25 industry will use 230,000 to 250,000 acre feet year. 

Because there is a considerable variation in water use estimates, 

the impact of water use in the Colorado River Basin is difficult 

to predict. 

By themselves, these increases in water consumption for the 

industry as a whole create no insurmountable problems. The problem 

is that any water used in the Upper Colorado River Basin deprives . 
• 

the Lower Colorado River Basin of much needed water. 
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A considerable amount of water in the Upper Colorado River 

is allocated for use downriver by the Colorado River Compact of 

1922, the Upper Colorado River Basin Compact of 1948 and the 

Mexico Treaty of 1944. Even so, the USDI predicts that there will 

be plenty of surface water available to use in a 1,000,000 barrel/day 

industry. 26 

This again is not the problem. The real problems come from 

two different phenomenon, salt loading and salt concentrating, 

which are already problems in the Colorado River. 

Salt loading occurs when sediment is added to a fixed amount 

of water. There are several ways in which the oil shale industry 

will contribute to this problem. Construction of roads and facili

ties will increase erosion and hence increase the sediment content 

in the creeks flowing into the Colorado River. The flooding of 

holding tanks and evaporation pools is also likely to contaminate 

and load the water. 

The possibility of oil spills will run throughout the life of 

the industry. The spills will both pollute and load the river. The 

cleanup of oil spills is likely to affect the water in much the same 

way as construction. 

Destruction of the hillsides and removal of vegetation will 

increase erosion and produce a loading effect. 

Surface disposal of brackish minewater resulting from the 

dewatering of aq9ifers is likely to present two loading problems. 

If the water is not treated it will load and contaminate rivers 

downstream and do extensive damage to livestock and agricultural 

• 

00206 



industries. If the water is treated and then released, it will 

cause an increase in erosion and produce a loading effect. 

Leachates, produced from runoff over piles of spent oil shale, 

are likely to contaminate and load the water with toxic substances 

which will create health hazards downstream.27 

Salt concentrating is caused by removing pure water from the 

river while keeping the amount of sediment constant. This is 

likely to occur in several ways. The dewatering of aquifers and 

alteration of groundwater systems is likely to dry up some springs 

and reduce the volume of water introduced into the Colorado River 

Basin. Withdrawal of water for production uses will produce a 

further concentrating effect. 28 

Both salt concentration and salt loading are likely to occur 

due to the oil shale plants, possibly at the same time. 

One USDI estimate predicts that the use of 120,000 to 190,000 

acre feet of water per year will result in a salinity increase of 

10 - 15 mg. downstream. 2 9 Another expert believes that an increase 

in salinity of only one part per million will impose $230,000 in 

additional costs and damages on downstream users. 30 If these figures 

are correct it is questionable whether the operations are even 

economically feasible. 

I Agreculture along the Colorado River will undoubtedly be 

affected, both upstream and downstream. 

The water downstream is already very salty and in some places 
• 

is saltier than the ocean. Any downstream withdraw! will require 

desalinization before it can be used for irrigation. Withdrawal 
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of good water will promote salt loading further downstream. 

Several desalinization plants are currently being built by 

the federal government along the Lower Colorado River. The purpose 

of these plants, if they are more than marginally effective in the 

first place, is to provide water of the quality required by the 

Mexican Treaty of 1944, not to help the American farmer along the 

Lower Colorado.31 

Upper Basin farmers who depend upon groundwater for irrigation 

are likely to be deprived of water if the aquifer is dewatered_or 

contaminated by oil shale operations. Based upon a study of in situ 

mining methods, both are likely to occur. 32 

Municipal uses downstream are also likely to be affected. The 

more saline the river becomes, the more treatment the water requires 

to be made safe for domestic use. In the end the taxpayer will bear 

the burden of cleaning the water. 

In summation the water problems created by oil shale development 

are serious and potentially disasterous. Whatever affects water 

quality or quantity in the Upper Basin creates a corresponding affect 

in the Lower Basin. 

The water systems are inter-related and any breakdown or damage 

to one system upstream will adversely affect the rest of the system 

downstream. Breakdown or damage to several upstream systems could 

cause adverse impacts in both the short and long term to the 

downstream system • 
• 
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IV. WHY WAS THE LICENSE TO OPERATE GRANTED? 

The conclusions concerning the effect on water resources 

in the EIS seem to indicate that the problems are serious and the 

answers elusive. 33 If the side affects of a commercial oil shale 

operation are so damaging then it remains to be seen why the 

license to operate was granted. What policy, social, economic, or 

political, overcame or overlooked such damning evidence? 

The support for the program came from many sectors, including 

inside Colorado State government. In a letter to the Bureau of Land 

Managment (BL~), F. M. Stevenson, then a member of the Colorado 

Multiple Land Use Advisory Board, attacked the need for an EIS. 

He believed the EIS to be well prepared but that no long term damage 

would result from a commercial oil shale development. 34 

Mr. Stevenson either knows something which the BLM people 

did not put in the EIS or he is simply ignoring the conclusions 

contained in the EIS. 

Predictably enough, the Colony Development Corporation denied 

that extensive dewatering of aquifers might occur and believed that 

enough water would be released by its facility to protect senior 

water rights.35 Colony also denied that their operation would 

cause an increase in downstream salinity. They did not offer any 

figures of their own to support this statement but later made a 

reference to the federal desalination plants along the lower 

Colorado, just in. case salinity becomes a problem. 36 

They have, in effect, developed a classic legal argument to 

attack the BLM conclusions. They first deny the existence of the problem 
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but just in case the problem does exist they claim it will be of 

only minor consequence -and the federal government will be able to 

handle it. 

Support also came from the Colorado business sector and other 

factions wishing to see some economic life come to Colorado's 

western slope. 

Opposition to the proposed development also comes from various 

sources. Allied Chemical, of all possible objectors, believes the 

evidence of damage to water resources is sufficient to place the 

licensing of the operation in jeopardy. 39 [I personally believe 

that Allied has some interest, land or water rights, which may be 

adversely affected.] 

The National Resources Defense Council reaches a similar 

conclusion. They would withhold licensing the operation until 

further research is done. 38 Curiously enough the NRDC goes so far 

as to call the EIS meaningless because the facilities are not yet 

operational. They would withhold licensing of the oil shale indus-

tries until commercial expansion is actually beginning. 

The EPA, 39 Dept. of HEw, 40 and Colorado Division of Water 

Resources41 reach similar conclusions as to the EIS and the licensing 

procedures. 

Their is also some opposition to the oil shale operations in 

the Colorado Legislature. A bill recently introduced [#1188 (1977-1978)] 

would change the appropriation date on water rights when the water 
• 

use is changed from agricultural to non-agricultural. If this bill 

was passed the appropriation dates on all oil shale water rights 
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would be the day they were purchased, not the day they were first 

appropriated. This would make the oil shale companies water rights 

subservient to all other water rights in the area. 42 While not a 

severe blow to the industry, it would limit their water usage. 

Rather than refute the EIS figures, the oil shale industry 

attempts to sidestep the water problems. 

The industry first argues that compared to other energy and 

agricultural processes the water used in oil shale development is 

minimal. Gasoline uses 350 gal. of water/ton of product, shale oil 

1000 gal/ton, secondary recovery of oil 7000 gal/ton, corn 10,000 

gal/ton and wheat 35,000 -gal/ton.43 
/ 

Implicit in this argument is the premise that we are saving 

water by processing oil shale instead of using other sources of 

energy. The implicit premise is also the problem with the argument. 

It fails to consider that due to salt concentration, the Colorado 

River water quantity very much affects water quality. It also 

fails to consider other affects on water quality (salt loading) 

which have a direct economic impact on lower basin uses. 

A second argument advanced by the industry is that in terms 

of economic advantage, energy is preferable to wheat. According to 

their figures the dollar value of wheat is only 4% of the dollar value 

of synthetic fuel per equal volume of water used. 44 This may be 

true but it assumes several things. First it assumes that the avail-

ability of water;of good quality in the Colorado River is constant, 

which it is not. Second, it assumes that the same amount of fuel 

cannot be produced elsewhere at less cost. It also assumes that the 
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trade-off is between oil and wheat. Third, it assumes there are no 

economic disadvantages ~hich ~re tied to oil shale production. The 

third assumption is clearly the most erroneous. As already noted, 

the increase in salinity downstream of one part per million will 

cost farmers, ranchers, and municipalities $230,000. 45 The argument 

assumes economic advantage without taking into account the economic 

disadvantage. 

A third argument advanced by the industry is one which is 

dear to every American. The need for energy to perpetuate our 

lifestyles, reduce our dependenceonforeign oil, and help our 

bal~nce of payments defici~ generates enough utility to overcome 

any harm done to water resources. 

Admitting the shortcomings of the oil shale industries, the 

harm done to water resources is less than the benefit which will 

accrue fromoilshale production. 

The fourth argument, and I believe the rational which caused 

the industry to be licensed, is never actually advanced but is 

certainly implicit throughout the other arguments. 

When traditional energy sources appeared to be drying up in 

the early 70's the government began promoting the extensive develop-

ment of old and new energy resources. Once the companies began 

investing large amounts of capital in oil shale projects, it became 

virtually impossible to stop the licensing juggernaut. Can the 

government promot~ development on one hand but then limit or 
• 

proscribe it after large amounts of capital have been invested? 
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Doing this would stagnate future speculation and investment 

in all areas of energy development. It would be political suicide. 

On the Rio Blanco Oil Shale project alone, over 160 million 

dollars was spent prior to licensing and another 93 million more 

invested in perfecting in situ retorting techniques. Estimates 

of total expenditures at Rio Blanco,covering a 13 year period 

ending in 1987, are over 1 billion dollars.46 Would an oil company 

be willing to invest 250 million dollars before they were assured 

of recovering a return on capital investment? 

For this reason the EIS is worthless. The EIS was prepared 

at great time and expense with all of the relevent data put into 

the record, but the decision was made long before the EIS was prepared. 

After the oil companies spent huge amounts of money on preliminary 

investment they could not possibly be denied. 

VI. RECOMl1ENDATIONS 

Richard Lamm, now the governor of Colorado, recently set 

forth 4 priorities which he believed were the keys to Colorado's 

water future. 47 

1. selective development of industry so as not 
to harm agriculture; 

2. maintainence of agriculture; 

3. a careful balance between the energy and 
agriculture industries;· 

4. save the-wilderness area. 

This may maKe good campaign rhetoric but this type of thinking 

is exactly what needs to be avoided in the future. The priorities 
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are unworkable as they exist. Because the energy industry is so 

capital intensive the balance between energy and water is destroyed 

as soon as the oil companies begin to invest in large amounts. 

To avoid this problem in the future! recommend: 

1. Centralized Planning with a long range emphasis 
on the problems which are likely to occur. 
Better management of investigative resources 
can only lessen the communication problems which 
exist between the executive and field positions. 

2. Allow the BLM to prepare an EIS before any large 
scale investment begins. 

By following these procedures, we can avoid going through the 

motions of making a decision and actually reach a decision on the 

merits of the problem. 
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