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delays that are likely occur when one group develops a technology 

in isolation from those who have to use it. How to use the results 

and the cost of the process can only be understood when the user has 

considerable experience with the process. 

Another step involves paving the way for final acceptance of the 

large scale development of oil shale. Although the environmental impact 

of in situ extraction is much less than for surface plants, there will 

stil l he some effects. A program should be undertaken , probably not in 

ERDA but rather in EPA, to determine how to handle that impact in an 

acceptable manner. This work, too, would have to be performed in close 

cooperation with the government research program, with participating 

companies·, and with the communities that would subsequently be affected. 

Most , if not all, of the suitable oil shale land is owned by the 

federal government . Suitable sites will have to be made available free 

of charge for each of the research programs. 

Coal Gasification and Liquefaction: The goal for high Btu gas is to 

provide energy at a cost less than $1 . 00 per million Btu. 

For low Btu gas, the goal is to provide the energy at a cos t between 

$1.00 and $1.50 per million Btu . The low Btu gas will be used near the 

location of its source and there will be no large transportation costs 

involved. The two alternatives for in situ coal gasification are the 

following: 

To obtain high Btu gas one would exploit the deep thick Western 

deposits of coal. Because of the long distance to major markets 
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and the cost of pipelines there is a premium on a high Btu gas for 

distant users. The coal would be rubblized and then gasified 

by burning in oxygen ·and in the presence of high pressure steam. 

The product can be turned into pipeline quality gas by simple 

processes carried out on the sur.face. 

To obtain low Btu gas one would utilize more widely distributed 

coal deposits which occur in less thick seams. These occur par-

ticularly in the industrialized east and mid-west. There, the 

~premium on high Btu gas is not as great because gasification can 

be done close enough to points of consumption so that the pipe-

line costs are not significant. 

Whereas there are currently no efforts to produce high Btu gas in situ 

by industry, there are already a number of industrial and government low 

Btu gasification projects. Therefore, the more modest expenditures pro-

posed above may suffice. 
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PROPOSED GOVERNMENT RESEARCH EXPENDITURES 

PROGRAM 

Oil Shale 

CQST 
(Million $) 

Government Labs 100 

Industry 150 
(First 3 years) 

Industry 100-200 
(following period 
not exceeding 4 years) 

Coal Gasification 
(High BTU) 

Government Labs 

Industry 
(First 3 years) 

Industry 
(Following period not 
exceeding 4 years) 

Coal Gasification 
(Lm., BTU) 

Government Labs 

Industry 
(First year) 

Industry 
(Following 2 years) 

TOTAL COST 

100 

150 

100-200 

45 

15 

20-40 

780-1000 

,. REMARKS 

Spent over 5-7 years 

Approximately $50 miliion 
to each of three companies 

One or two companies at $25 
years/company matched by co1 
pany funds. 

Spent over 5-7 years 

Approximately $50 million t• 
each of three companies 

One or two companies at $25 
year/company matched by com 
pany funds 

$5 million/year at each of 
three labs for three years 

Three companies at $5 milli 
year 

One or two companies at $10 
year/company 

Present estimates of the capital required to expand these industries to 
production level of a million barrels per day or its equivalent 1n gas are: 

Oil Shale 
High BTU Gas 
Low BTU Gas 

TOTAL 

$ 6 billion 
7 II 

5 " 

$ 18 billion 
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SPONSES TO YOUR QUESTIONS 
RELATING TO URANIUM ENRICHMENT 

This is in response to your questions concerning ownership 
of UEA and heavy water as it relates to Dr. Teller's 
comments: 

1. Uranium Enrichment Associates(UEA) was initially formed 
in about 1972 as a consortium for the purpose of doing 
a study to see whether private industry involvement in 
enriching uranium was a good idea. Three firms each 
contributed $1 million: Bechtel, Westinghouse and 
Union Carbide. Carbide operates 2 enrichment plants now. 
The Japanese Government approached UEA and asked to 
participate in the venture. The partners agreed, with 
AEC's approval. The Japanese contribution was $3 million. 
None of the partners was committed to anything more than 
the study phase. Westinghouse and Carbide decided to drop 
out at the end of the study. The Japanese received those 
portions of the study that could be released (i.e., minus 
certain classified portions) and the arrangement was 
completed. 

Bechtel has now been joined in UEA by Goodyear(which 
company operates the third ERDA-owned diffusion plant). 
About $2.5 million has been spent since completion of the 
UEA study, most of it from Bechtel's funds. If the venture 
proceeds, Bechtel expects to add 3 to 5 more partners 
from U.S. industry. The expectation is that UEA partners 
will then put up 40% of the equity (financing for the 
venture is planned as 15% equity and 85% debt), and control 
55% of the voting stock. UEA expects to get 60% of the 
equity from foreign partners who will control only 45% 
of the voting stock. 

Foreign partners are expected to consist of customers 
and/or equity holders. For example, Iran has offerred 
to buy 20% of the product of the plant and take 20% of 
equity and 20% of the debt. Other potential foreign 
customers include Japan, Germany, France, Spain, Taiwan. 
Venezuela may participate in financing but not product. 

I 
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2. Dr. Teller and Heavy Water 

This is a puzzle. I can understand why Dr. Teller would 
be pushing the new enrichment concept of laser isotope 
separation(LIS) which is under development at Livermore 
and Los Alamos -- but can~t understand why he would be 
pushing heavy water. 

Heavy Water refers to the moderating fluid used in 
a particular kind of nuclear reactor. The heavy 
water concept was explored by several industrial 
nations, including the U.S., and was rejected by all 
except Canada. The heavy water reactor uses natural 
uranium (i.e., .7% U-235) rather than enriched 
uranium which is used in all other reactors. For 
example, the light water reactors which now dominate 
U.S. markets require enriched uranium with 3% U-235. 

Canada selected the heavy water reactor(marketed as 
CANDU) largely because Canada has large quantities of 
uranium. Other countries decided it was too inefficient. 
Canada has succeeded in selling some CANDU's to India 
but has not had great success elsewhere in the world 
market. 

Livermore and Los Alamos have been working on the use 
of lasers to separate out the U-235 atoms from natural 
uranium. The process is still in the development stage. 
If it works it will be much, much cheaper than either 
the centrifuge process or the existing diffusion process. 
Right now there are at least as many people betting it 
won't work as those betting for it. In any case, LIS 
is not likely to be ready in time for the next 3 or 4 
plants. 

I hope the above helps. 
more. 

cc: Mike Duval 

If not, I'll be pleased to try for 



UNITED STATES 

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 

WASHINGTON, D.C. 20545 

OFFICE OF THE ADMINISTRATOR 

May 21, 1975 

NOTE FOR: James Cannon, Director 
Domestic Council 

Jim: 

Attached is ERDA's Summary Report on 
UEA's Request for Government Assistance. 
It was part of our memorandum to 
Jim Lynn on April 1. 

The budgetary impact of UEA is outlined 
on page 7, section III. 

I'll be glad to discuss this with you 
further. 

~ )~ L',\ Sl V'i1 lf>'luty Administrator 

Attachment 

. ,:,.:: /' 
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SID-L'-IARY REPORT 

UEA REQUEST FOR GOVE&\~·!.E}I'T ASf.lSTA1'iCE 

I. Introduction 
. . 

Uranium Enrichment Associates (UEA) for nearly tl·lO years has actively 
sought to establish a project for a large gaseous diffusion uraniun 
enrichrcent plo.nt. It has made substantial progress in establishing t'he 
technic-al basis for the project and has conducted extensive r:!arketin; 
activities l·lith prospective domestic and foreign custom?rs. A project 
fiuancing structure (Figure 1) has been developed conc~p tttally and 
employed as a basis for the Ufu\ marketing efforts. It has been deter
mined by UEA and its financial advisors (Salomon Brothers) that, due to 
the unique nature of the project (secret process, no co~~arcial history, 
very large capital requirements), it cannot be financed and oper~ted 
commercially \·Tithout certain forms of Government assistance and assurance. 

The Project Board - Private Uranium Enrichr.:ent, through extensive dis
cussions \dth UEA and others, has evaluated the types of assistance 
requested and the likely (and maximum theoretical) obligatio~ that could 
result to the Govern:ncnt. It is accepted by. UE.A that cos!:::; :.~ -::t!rrad by 
the Government in providing the requested assistance would be repaid by 
ur~, except in one case in ~hich the Government might acquire a salable 
asset. This brief su~~ary provides highlights of the Board's evaluation 
of each 1·equested area of assistance. UEA has stated that there may be 
alterna~ive ~-:ays in t.rhich the objective of commercial project financing 
can be achieved 2.nd that its positions, as expressed to the .Soard, are 
open to further discussion. The Board, however, has been obliged to 
evaluate UEA's expressed positions as to the Government assistance 
required to insure project viability . 

In addition to evaluntion of the asidstance requested from the Govermr.ent, 
tlte Board considered other key asp~cts of the project including: prospects 
for domestic equity partners, anti-trust review considerations, other 
regulatory considerations, ~arket prospects both domestic and foreign, 
project financial structure and the conceptual financing plan which is 
based upon the assumed type of Govern~ent assistance, alternative ways 
of resolving so~e of the proble~s which are ~aised, project po~er supply, 
project completion schedule and tiQe schedule for obtaining the necess~ry 
legislative authority. Board revim.r and discussion of these iterJs is 
contained in its final draft report. 

: 






































































