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REPORT ON GOVERNMENT ASSISTANCE TO THE ATOMIC ENERGY INDUSTRY 
PREPARED BY THE ATOMIC ENERGY COMMISSION AT THE REQUEST OF THE 

JOINT COMMITTEE ON ATOMIC ENERGY 

By letter dated February 28, 1962, Chairman Holifield of the Joint Committee on 

Atomic Energy informed the Chairman, U, S. Atomic Energy Commission, of the 

Committee8s plan to undertake a study of the types of subsidies or assistance, 

both direct and indirect, which occur in the atomic energy program and partic

ularly the atomic power program. He proposed that the study be carried out in 

three phases: 

1. Identify all possible subsidies. 

2. Estimate, within reasonable parameters, the monetary value of each 
type of subsidy. 

3= Consider the pros and cons or merits of each type of subsidy and 
whether it is serving as a proper and effective purpose in the 
program. 

The letter also suggested that the first phase be developed by meetings Qt the 

Joint Committee staff and the AEC staff. After agreement on the first phase, a 

report was to be requested from AEC to serve as the basis for the second and 

third phases. A copy of the letter was sent to the Comptroller General of the 

United States with the request that appropriate staff members of the General 

Accounting Office be made available to participate in the study. 

Subsequent meetings among representatives of AEC, GAO, and the Joint Committee 

staff resulted in understandings of the coverage and types of information desired 

by the Joint Committee in the AEC report. A number of items and related estimates 

of monetary values were added to the report at the request of the Joint Committee 

staff, pursuant to Chairman Holifield's letter of April 13, 1962 and its attach

ment. Although the Joint Committee initially requested that the'study encompass 

subsidies in the atomic energy program, as a result of subsequent discussions with 

the JCAE staff it was decided that the study should encompass all Government direct 

and indirect assistance to the atomic energy industry. 

After completion of the first phase (identification of possible areas of Government 

assistance) and AEC's preparation of a revised draft report giving effect to com

ments and suggestions in the attachment to Chairman Holifield's letter of April 13, 

1962^ further meetings were held among representatives of AEC, GAO, and the Joint 

Committee staff to review the revised draft report. 
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It should be noted at the outset that a study of this nature involves many judgment 

factors in determining both the types of items to be included and the estimates of 

monetary value. It is recognized that some of these judgments, assumptions and 

estimates are subject to wide differences of opinion. Every effort, however, has 

been made to make this report objective, complete, factual and responsive to Chairman 

Holifield's request. In this regard the independent views of representatives of the 

Joint Committee staff and the GAO, brought to bear in their comments and suggestions 

made at our several meetings, have been particularly helpful and valuable. 

This report has been prepared in two parts, A - Financial Assistance (Page k) and 

B - General Assistance (Page 23) as defined below. Each part contains discussions 

of the types of assistance and includes estimates of costs or monetary values where 

possible, based on the best information available when the study was made. This 

report does not include the third phase of the study relating to the pros and cons 

or merits of each type of assistance. 

A. Financial Assistance to the atoniic energy industry 10 defined as that assistance 

provided by AEC programs and general government legislation that lestgns the 

financial requirements of industry, directly or indirectly, in the development, 

construction and operation of atomic energy facilities. It includes government 

sponsorship of cooperative programs for the development, construction and 

operation of power demonstration reactorsj the.providing of services, and 

research and development; and the waiver of use charges. In addition, 

financial assistance is provided by the purchase of special nuclear materials 

produced by industry as required by the Atomic Energy Act of 195^> as amended. 

Also, we have considered the financial benefits resulting from government owner

ship and lease of special nuclear material, and the establishment of charges based 

on full recovery of government costs which include provisions for self-insurance 

and low interest rates but not allowances for taxes and profit. 

A summary of estimated financial assistance through fiscal year 1963 is presented 

in Attachment A, page 22. 
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General Assistance to the "atomic energy industry is defined principally as 

the vast fund of scientific and "technological information that has become 

available as a result of AEC's research and development-type activities. 

This assistance is one of the products of the government program for the 

development, use, and control of atomic energy so as to make the maximum 

contribution to the common defense and security, to promote world peace, 

improve the general welfare, increase the standard of living and strengthen 

free competition in private enterprise. The estimates Of the costs of this 

government program represent operating and plant costs of all AEC research 

and development-type activities (exclusive of weapons program R&D ao4 the 

specific costs included in Part A) as well as the expenditures of other 

Federal agencies relating to atomic energy applications. 

A summary of the estimated costs- of government research and development-type 

activities through fiscal year 1963 is presented in Attachment B> page 36t 

Except for the Reactor Development Program, however, no monetary value has 

been estimated for the general assistance to the atomic energy industry. 
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PART A 

Introduction 

There are a number of ways in which financial assistance by the government has 

been provided to the atomic energy industry. In the nuclear power industry such 

incentives are needed to obtain industrial participation in specific power projects. 

Research and development assistance is provided for specific cooperative power 

demonstration projects. For the cooperative public power projects AEC has 

construSted and retained title to the reactor portion of the plants. 

Financial assistance relating to important parts of nuclear fuel cycle costs have 

been provided. The major segments of fuel cycle cost consist of conversion and 

U-235 enrichment services, fuel fabrication services, U-235 burnup or consumption 

charges, the chemical reprocessing of irradiated fuels, carrying charges on fuel 

inventory, and a credit for plutonium or other special nuclear materials produced. 

Since the law requires government ownership of special nuclear materials and 

enriched uranium is available only from the government, this material is leased 

and a use charge of k—l/kfy of its value (based on a published schedule of 

charges) is made to all licensed users. Also, plutonium or other special 

nuclear material produced in licensed reactors is purchased by the government 

since the technology for its use in fuels has not been fully developed. 

Assistance in fuel cycle costs consist of (l) waiver of use charge© during the 

period of R&D and an initial period of operation, (2) guaranteed charges for 

irradiated fuel processing, and (3) guaranteed prices for Pu and U-233 produced. 

This Part A discusses each of the foregoing types of assistance as well as other 

types of financial assistance and economic incentives to other segments of the 

atomic energy industry. 

Waiver of Use Charges 

Use charges are waived on special nuclear materials and heavy water required for 

privately-owned cooperative power reactor development projects within maximum 

limitations. The estimated total amount of the use charges to be waived on all 

projects currently under contract is $1^,6 million, of which $3-3 million had 

been accrued through June 30, 196l. Details by projects are shown on page 7« 

The estimated amount through fiscal year 1963 is $8.1 million. 
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Research and Development Issistanee - Privately-owne Cooperative Power 
Demonstration Projects ~~~ " 
Research and: development assistance ia provided for specific ̂ privately-owned 

cooperative power reactor development projects. This research and development 

work applies directly to the materials, components and fuel to be used in the 

construction and operation of each of the power demonstration reactors. Examples 

of the types of R&D tasks are fuel element design and development, critical 

assemblies, test irradiations, control and safety systems, and materials of 

construction. Some of the research and development work is performed in AEC-

owned laboratories and some is performed in privately-owned facilities. It 

includes development work necessary prior to the completion of the design, 

construction and operation of the reactor, and in some cases, to improve 

operations in the post-construction period. Consideration is being given 

to other forms of assistance such as plant design and additional post-

construction R&D. 

The estimated total research and development assistance to be given for these 

projects amounts to $^9.9 million of which $3^.0 million had been incurred 

through June 30, 1961. These amounts are excluded from the reactor development 

costs given in Part B of this report. Details by projects are shown on page 7° 

The estimated total through fiscal year 19^3 is $*H.3 million. 

Construction of AEC-Owned Power Demonstration Reactors 

The total estimated plant costs of the six currently approved AEC-owned reactors 

under cooperative arrangements with industry is $127.1 million. Under these 

arrangements the utility provides the electric generating plant and generally 

pays for steam at a rate equivalent to the cost of comparable steam produced 

from conventional sources. The AEC generally provides for the necessary R&D, 

construction of reactor, fuel fabrication and all or a share of reactor operating 

costs during the first five years of operation. 

The utility has an option to purchase the reactor plant at the end of the eon-

tract term. Generally, the contracts provide for the sale of the reactor plant 

at the end of the contract period, at a price to reflect appropriate depreciation 

but not to include construction costs assignable to research and development. 

Also, the contracts provide for dismantlement or abandonment of the reactor 

plant at the Commission's option, but that the government shall not be required 

to restore or defray expenses of restoring or rehabiliting the land to its 

original condition. 



Estimated Tota l Costs of Pri,vately^0wped 
Cooperative fPowerlDemonstration Projects 

Cumulative Costs 
tto,6jJ0i6x. 

Estimated Total 

Yankee Atomic E lec t r i c Co, 
Research & Development 
Plant & Fuel Fabricat ion 
Waiver of Use Charges 

Totals 

Power Reactor Development Co. 
Research & Development 
Plant & Fuel Fabrication 
Waiver of Use Charges 

Totals 

Northern States Power Co. 
Research & Development 
Plant & Fuel Fabrication 
Waiver of Use Charges 

Totals 

458$ , 

$ 4.9 

1.0 
:, 5.9 

2.6 

1.9 
4.5 

5.9 

0.3 
6.2 

181, t . 

(in* mi l l ions) 

$ 0.2 
40.7 

40.9 

20.7 
58.6 

79.3 

0.2 
14.4 

*I5T6" 

-$ 5.0 

3.7 
8.7 

3.6 

3.7 

14 

9.3, 

1.8 
io:i' 

Par t ic ipant 

$ 0.2 
40-7 

46.£ < 

23.4 
62.6 

WJ6 

0.2 
- 26.1 

'26.31 

Carolinaa-Virginia Nuclear 
Power Association, Inc. 
Research & Development-
Plant & Fuel Fabrication 
Waiver of Use Charges 

Totals 

6,9 

"0T9 

0.9 
5.2 

13.9 i.9 
21.3 

Consumers Power Co. of Mich. 
Research & Development 
Plant & Fuel Fabrication 
Waiver of Use Charges 

Totals 

1.2 

T2 

10.6 

ToTF 

4.6 

1-7. 

0*2 

Philadelphia E lec t r i c Co. 
Research & Development " 
Plant & Fuel Fabricat ion 
Waiver of Use1 Charges 

Totals 

12.5 

.. O.l 
>'fn 1 . 

12.6 

1.5 
3-1 

3k.5 

17-0 

6.9 
30,2 

Bummary 
Research & Development 
Plant & Fuel Fabrication 
Waiver of Use Charges 

Totals 

•3̂ .0 

3.3 
37.3 

23.5 
132.6 

$156.1 

49.9 
14^6 

32 .a 
210.3 

I'li.iililRn'.'..'} 
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Within a reasonable time after abandonment, the Commission is obligated to take 

such action as it may deem necessary to make the reactor site useful without undue 

danger to the public's health and safety. Exceptions tro these general provisions 

are found in the contracts with Duquesne Light Company, Consumers Public Power 

District, and Puerto Rico Water Resources Authority. 

The Duquesne contract has no provision for the sale of the AEC-owned portion of 

the plant. However, the contract does provide, at the option of AEC^ for the 

lease of the turbine generator portion of the plant from Duquesne. Upon expira

tion or termination of the lease, AEC may remove any or all Government-owned 

portions of the PWR Plant, facilities, components, or equipment. If this right 

is not exercised within two (2) years, such items (except source and special 

nuclear materials) become the property of Duquesne without cost. 

The Consumers Public Power District contract does not provide a specific basis 

for determining a sales price but suggests that consideration will be given to 

the total project cost of Consumers, including fixed charges on Consumers' 

capital Investment for operation of overall facilities. 

The Puerto Rico Water Resources Authority contract states that "the Commission 

will, to the extent permitted by applicable law, offer the reactor plant owned 

by the government for sale to the contractor at such prices as may be agreed 

upon by the parties." 

A summary of estimated plant costs by projects is shown on page 9* 

Irradiated Fuel Processing 

In 1956, a potentially serious obstacle to construction and evaluation of reactor 

projects existed since chemical processing services were neither available com

mercially nor available at known charges from the AEC. To remove these unknowns 

in the evaluation of reactor projects, the AEC announced in 1957 that It would 

provide for processing of irradiated fuels from licensed reactors and would make 

financial settlements based on guaranteed charges for chemical processing- This 

commitment continues in effect until fuel element processing services are com

mercially available at reasonable prices or June 30, 1967* whichever it earlier. 
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Estimated Plant Costs for ABC-Owned 
Power Demonstration Reactors 

Duquesne Light Co. 
Shippingport, Pennsylvania 

Cumulative Costs 
thru 6/30/61 

AEC Participant 
Reactor General 
Plant Plant __^^, 

~" (in millions) 

Estimated Total 
Costs 

AEC Participant 
Reaetoa* General 
Plant ' Plant 

,2 £25.3 a/ $58.9 $25.3 a/ 

Rural Cooperative Power Assn. 
Elk River, Minnesota 8.1 1.6 9.0 1.6 

City of Piqua 
Piqua, Ohio 6.3 3.8 8.1 3-9 

Consumers Public Power District 
Hallam, Nebraska 25.6 18.1 30.8 20.6 

Puerto Rico Water Resources Auth. 
Punta Hiquera, P. R. 3.6 1.3 9-8 4.0 

The Dairyland Power Cooperative 
Genoa, Wisconsin 10.5 7.8 

$50.1 $127.1 b/ $63.2 

a/ Includes $5»0 million expended by Duquesne for part of reactor plant, 

b/ This amount may be reduced by proceeds from future sales of plants. 

. 9 _ 



The guaranteed charges for chemical processing of the irradiated fuel elements 

were based upon estimated government costs of constructing and operating a 

conceptual plant since no existing facility had the capability to reprocess the 

variety of fuels expected to be forthcoming from reactors in this country. The 

cost estimates were derived from actual experience relevant to construction and 

operating costs in AEC plants and were applied as if such a conceptual plant 

were built adjacent to an AEC site and operated by the AEC« The cost of initial 

waste storage tankage was included in the charge for chemical processing. 

However, the cost for replacement of waste storage tanks and perpetual custody 

of the waste was not included. The guaranteed charges for irradiated fuel 

processing services also provide for cost escalation increases on the basis 

of recognized indices. ' ° 

In order to accommodate non-production fuels, AEC obtained authorization for 

Project No. 59-&-1.? "Plant Modifications for Processing Non-Production Spent 

Fuels." Originally the assignment of the various fuels would have required 

modifications of separations facilities at Oak Ridge, Hanford, Idaho and 

Savannah River, and research and development effort and design of facilities 

were initiated at these sites. Subsequently, reviews of various alternate plans 

for processing the non-production fuels resulted in a realignment of processing 

responsibilities to Idaho and Savannah River in order to achieve the most 

economical assignment. This resulted in the phasing out, at a cost of approxi

mately $870,000, of the design effort initiated at Oak Ridge, Hanford and alsd , 

Idaho, where it appeared that existing facilities covpLd. handle the highly-enridfcfed 

fuels assigned to that site. It was decided that, pending private industry's 

determination to enter the fuel processing field, Savannah River would: provide^ 

a facility only for the receipt and storage of assigned fuels. This facility; 

estimated to cost $3,100,000, is scheduled for beneficial occupancy about" Nove^beV 

1962. In addition to handling the power reactor fuels, the scope of the receiving" 

facility includes the capability of handling shipments from AECL, the fuels from 

SRP Heavy Water Component Test Reactor and repackaging of ruptured elements from 

SRP's production reactors. 

Thus far, the AEC does not possess a capability In its facilities for processing 

all non-production fuels from licensed reactors, although some limited capabili^* 

exists for some of the fuels containing highly enriched uranium;. however, no 
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licensee fuels have been processed to date. Th$#ef©re,no actual experience 

exists upon which to make a determination relative to financial assistance 

provided to the atomic energy industry In this area. 

The AEC has an open invitation to industry to ®nbM.t proposal^ for provi'dta^ 

the radiochemical processing services in priv&tely-owned facilities. The .-AEC 

has stated that it would consider making available an AEC base processing ̂ oad 

to a private processor if such support Is required to assist in the construction 

of a private plant. The Davison Chemical Company 'has Submitted a preliminary 

proposal to provide commercial irradiated fuel processing services and their 

proposal is currently being considered by the AEC. . 

The Davison proposal for the processing of power reactor fuels is not yet 

sufficiently definitive to permit a comparison of prbbable reprocessing costs 

with the government processing charges. 

6. Low-Level Waste Disposal 

In December 1959, the Commission approved a policy "that permanent land disposal 

sites be established on a jregional basis on goverament-owne4 land, either Federal 

or State." It was felt that placement of the radioactive wastes In government-

owned lands under long-term government control would assure adequate proteetldn' 

of the public health and safety throughout the period of any potential hazard* 

In May i960, the Commission designated the waste burial grounds at Oak Ridge and' 

Idaho as interim land burial sites for low-Mevel solid radioactive wastes pending 

an overall study of requirements for additional regional facilities and the 

evaluation of specific sites to fulfill such requirements. These two sites 

immediately became available to all AEC licensees for disposal of their ra&ioi 

active wastes, suitably-packaged and delivered to the site. Charges f0> t$W-

service was set at 70$' per cubic foot of packaged waste with a minimum: charge" 

of $21.00. The 70$ charge was developed on the basis of estimated full cost 

recovery studies for the Oak Ridge and, Idaho burial grounds being established 

and operated for 20 years, and custodial and maintenance costs thereafter. The 

estimate of revenuea from this service through June 30, 1963 is $200,000. 

7. Guaranteed Fair Prices for Pu and* ̂ 233.-
Guaranteed fair prices for Pu deMv^fe* fey licensees in the U. S. prior to 

June 30, 1963 ($45*00 to $30..CO''pjs-rrg£aaa.fo,|» specified assays through 
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June 30, 1962; otherwise $30.00 per gram) have been based on intended use as 

weapons material. Estimated payments for Pu through fiscal year I963 range from 

$4.5 million to a maximum of $5.7 million. Guaranteed fair prices for U-233 

($15.00 per gram as nitrate) and U-233-235 mixtures apply to deliveries prior 

to June 30, 1963, but it is estimated that no such deliveries will be made in 

this time period. The Commission is considering the establishment of prices 

for these materials for periods subsequent to fiscal year 1963 based on the 

estimated fuel value. 

The $12.00 fuel price applicable to Pu metal produced abroad from U.S.-supplied 

U-235 and delivered prior to June 30, 1963 was based on the estimated fuel value 

in thermal reactors in relation to the cost of using enriched uranium. Total 

overall Pu purchase commitments authorized under the Euratom program are 4,100 

kgs. maximum. The total for the only Euratom project thus far authorized (Sena) 

is 615 kgs, maximum. There are no purchase commitments, other than in Euratom, 

in the AEC international program. 

The technical feasibility of using plutonium as a power reactor fuel has been 

demonstrated in the operation of Clementine in 1951 and more recent operation 

of LAMPRE in 1961. As part of AEC's intensified effort to develop practicable* 

plutonium fuels, samples have been and are being tested, in various reactors 

such as the EBfi-l, MTR, ETR and GETR and plutonium-bearing fuels are currently 

being used in the Plutonium Recycle Test Reactor (FRTR). 

The economics of using plutonium fuel in central station size nuclear power 

plants have not yet been demonstrated to be practical. However, the U.S., 

France and U. K. are in agreement that ttoe use of plutonium as a power reactor 

fuel is becoming of increasing importance. 

The effect of various plutonium prices on estimated future costs of power, 

in mills per kwh, from thermal power reactors is shown below: 

Estimated Reduction in Cost 
Pu Price, $/g Metal of Power - mills/kwh 

— . (range) 
$ 9-50 0.5 - 0.8 
12.00 0.7 - 1.0 
30.00 1.7 - 2.5 
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Charges for Plutoniuae and U-233.. Leased 

There are currently two base charges for plu^o-nimij one for research and- develop

ment activities and the other for coi*E©rcial-'ind1istr4al use. The former ie 

currently set at $12.00 per gram of metal. The latter is set at the guaranteed: 

fair prices ($45 to $30 per gram for specified assays through June 3Q, 1962$ 

otherwise $30 per gram), for the period beginning January 1, 1961 and ending 

June 30, 1963. A base charge of $15.00 per gram of nitrate has been set for 

U-233 for research and development uses. Base charges provide the dollar value 

against which use charges are assessed. 

The charges were established on the principle ifttat charges for materials dis

tributed should be the same as the established prices for the same materials-

produced by licensees. The lower plutonium charge'for research, uses was intended 

to encourage research and development on the utilization of thia material i'n 

industry. The higher plutonium charge for commercial-indaastrial use is considered! 

reasonable. 

The principal commercial-industrial use of plutonium to date is\ in plutonium-

beryllium neutron sources used for purposes such as ©ilwell loggtog'. 'fee 

existence of a supply of plutonium at a reasonable charge provide a a useful andi 

unique tool to industry at a cost that promotes its use. 

Although these materials have been leased in advance of initial pwehases from* 

industry, it is expected that future purchases- will exeeed quantities Leased,, 

The only materials presently available for lease were produced in AE© production* 

reactors. Prices could not be based on costs, however, because such costs are 

classified, restricted data. 

The quantities and dollar values of these materials leased as of June 3Q, I96I* 

based on the published schedule of charges, are &B follows (excludes other Federal 

agencies); 
Total Value-

Kgs., (iff thousands) 

Plutonium * 27«3@ $821.4 
U-233 25.80 386.9 
* All but 1.2 grams are leased for commercial use in 

neutron sources. 

The leasing of these materials at the 4-3/4$ use charge vs. private financing 

with carrying charges from % to 12$ provides annual assistance ranging from 

$51.3 to $87.6 thousand. 
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9. Leasing of Enriched Pfranium 
The schedules for charges for enriched uranium have been developed to assure 
recovery of full costs ©f the government* @n& n.pe charges for materials leased 
are based on average government interest rates on longterm borrowings, plus 
an allowance for servicing. 

Government ownership and. leasing of special mp\®@x materials provides another 
form of indirect financial assistance to private utilities since the government 
use charges are in most eases less than the inventory carrying charge that wpsld 
be necessary if the utilities had to finance the purchase of the materials It 
is estimated that inventory carrying charges for privatelyowned, utilities woi4$. 
increase from 4.75$ P?^ annum under leas® to from 9$ to lSjt i/ per ©onua under 
purchase, (it should be noted, however, that private utilities may be able to 
make financing arrangements that would lower this spread.) ©$s inyeg^ory carrying 
charge for publiclyrowned utilities, whleh rely on debt financing jp& do not pay 
income taxes, should be somewhat less wider purchase than under lease at 4„75$ 
per annum. 

The estimated effect ©*" private ownership vs, lease on the cost of power pr©#we<§ 
in thermal reactors by private utilities is indicated in the table below % 

Inventory Carrying Estimated SBC inventory 
Charge Bate per Annum CostMills/kwh 
 ^ _M —  £ _ ^ , ^ ^ J ' 

4.75$ 0»2  0«k 
9.00 0.4  0.8 

12,00 0.5  1.0 
An estimate of the dollar magnitude of the assistance, by individual projects* in 
furnishing U235 under lease arrangements as e«p§ire& to public and private financing 
of inventories under private ownership is given in the table which follows. Ibis 
table shows the estimated annual increase (or decrease) in inventory carrying 
charges ■under private ownership over use charges at 43A$ under the lease, qarraage
ment. It is based on assumptions that carrying ©h$a?ges under private ownership V ® 
from 9$ to 12$ per annum for private utilities, 4.25$ for public utilities* and %>% 

for rural cooperatives. This computation represents the estimated annual assistance 
under the assumed conditions that there were no waivers of use charge* and the utilities 
owned jthei power demonstration reactors now owned by the AEC

1/ Based on an estimated c©st of aspney Of 6.0$ (assuming 50$ of requirements 
obtained through equity financing and 50$ through issuance5 of bonds') and 
estimates of taxes and insurance ranging from, 3Q to 6.^ 
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\^ 

Estimated Annual Assistance 
Lease aB Compared to Private Ownership 

Estimated Assistance 
per year (in thousands) 

1. Private Utilities 

Dresden Nuclear Power Station, Morris., 111. 
(Commonwealth Edison Co.) 

Consolidated Edison Thorium Reactor, Indian Point, N.Y. 
(Consolidated Edison Co. of New York, Inc.) 

Bodega Bay Atomic Park, Bodega Bay, Cal. 
(Pacific Gas and Electric Co.) 

Humboldt Bay Power Plant, Unit #3, Humboldt Bay, Cal. 
(Pacific Gas and Electric Co.) 

Vallecitos Boiling Water Reactor, Pleasanton, Cal. 
(GE Company and Pacific Gas and Electric Co.) 

Saxton Nuclear Experimental Reactor Project, Saxton, Pa. 
(Saxton Nuclear Experimental Corp,) 

Vallecitos Experimental Superheat Reactor, Pleasanton, Cal. 
(General Electric Company) 

Yankee Atomic Electric Company 
Rowe, Massachusetts 

Enrico Fermi Atomic Power Plant, Lagoona Beach, Mich. 
(Power Reactor Development Co.) 

Big Rock Point Plant, Big Rock Point, Mich. 
(Consumers Power Company) 

Carolinas-Virginia Tube Reactor, Parr, S. C. 
(Carolinas-Virginia Nuclear Power Associates, Inc.) 

High Temperature Gas Cooled Reactor, Peach Bottom, Pa. 
(Philadelphia Electric Company) 

Pathfinder Atomic Power Plant, Giant Falls, S. Dakota 
(Northern States Power Company) 

Duquesne Light Company 
Shippingport, Pa. 

Sub-Total 

2. Public Utilities 

City of Piqua, Piqua, Ohio $ (6.5) 
Consumers Public Power District, Hallam, Neb. (62.8) 
Puerto Rico Water Resources Auth., Punta Higuera, P.R. (5-7) 

Sub-Total $(75,0) 

3- Rural Cooperatives 

Rural Cooperative Power Assoc, Elk River, Minn. $(59-0) 
Dairyland Power Cooperative, Genoa, Wisconsin (60«4) 

Sub-Total $(119.4) 

Grand Total $3»036.7 to $5,317»4 

NOTE: Parentheses ( ) indicate negative assistance. 

( 

$ 236.1 

773.3 

376.1 

111.9 
24.6 

37-1 
42.4 
376.4 
850.O 
144.1 
18-8 

97.3 
94.0 
49-0 

$3,231.1 

range) 

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 

to 

$ 402.7 

1,319.1 

641.6 
191.0 
42.0 
63.2 
72.4 
642.2 

1,450.0 
245.8 
32.0 
166.0 

160.3 
83.5 

$5,511.8 
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Leasing of Heavy Water 

The published charge of $28.00 per lb. of heavy water recovers full cost to the 

government. Since government costs do not include all elements of costs in

curred by industry and no profit allowances are included, it is possible that 

commercial production of heavy water would be priced higher than $28.00. 

However, a recent engineering study of a new heavy water plant of improved 

design constructed in a low cost fuel area indicates that commercially produced 

heavy water could probably be priced at less than $28.00 per pound. 

The leasing of heavy water is limited to research and development and the first 

five years of operation of cooperative power demonstration reactor projects. 

The effect of leasing rather than selling heavy water in these limited cases 

would be similar to the effect of leasing rather than selling special nuclear 

materials as indicated above. At present there is only one cooperative heavy 

water power reactor project authorized (Carolinas-Virginia). The leasing of 

heavy water at the 4.75$ use charge vs. private financing with carrying charges 

from 9$ to 12$ provides annual assistance during the first five years of operation 

ranging from $95»2 to $162.4 thousand. 

Raw Material Incentive Bonus 

The original bonus program (Circular No. 2) issued in April 1948, provided for 

the payment of $10,000 for delivery to the Commission of the first twenty short 

tons of uranium-bearing ores assaying 20$ or more U^OQ from any single mining 

location. During the ten years this Circular was in effect only one delivery 

qualified for the bonus payment. On the basis of information available at the 

time the announcement was made, it was thought that the principal hope for a 

large production lay in the discovery of high-grade deposits similar to those 

mined in the Congo and in northern Canada. 

The bonus for initial production (Circular No. 6) was initiated March 1, 1951. 

It provided for the payment of a bonus for the first 10,000 pounds of UOOQ 

produced from any property and covered all types and grades of ore acceptable 

for purchase at the established buying stations and mills. This program proved 

particularly effective in assisting the development and opening up of mines 

by prospectors and small operators and was directly responsible for the 
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development Of many productive mines. Bonus payments under this program 

applied to about 1,200 mining properties. This program expired March 31, 104*Q» 

Bonus payments under the two circulars totaled $17'8 million. 

The costs of the "raw material incentive bonus program were included in the 

government price schedules for enriched uranium in effect prior to Jfcly 1, 19^1 & 

Since this program was terminated in i960, no allowance is included in the 

current schedule of charges. 

12. Radioisotopes for Biomedical and Agricultural Research 

In the past^ AEC provided discounts eg 8o$tof list prices on radioisotopes used 

for cancer research and for biomedical and agricultural research, except medical 

therapy. The amounts of the discounts were funded, through the Biology and 

Medicine Program until these discounts were discontinued on June 30, 1961. 

The cumulative cost of this assistance was $1.6 million-

13° Tax Write-offs and Rapid Amortization 

The AEC does not authorize any provision for tax write-offs in its operations. 

In the past, the now defunct Office ©f Defense Utilization certified new 

industrial plants as necessary to the national defense, and under these certi

fications tax write-offs over a five-year period were obtained. The law 

providing for such tax write-offs expired on Becember 31, 1959* B*& only 

nuclear power plant facility certified by QBM was a portion of the Duquesne 

Light Company4s investment at the Shlppingport station amounting to $16.7 

million,. Some companies who constructed private plants under contracts with 

the AEC qualified under this arrangement, 

It is difficult to assess the financial benefits to the uranium milling industry 

resulting from fast tax write-offs of mill facilities certified by 0E&» 

Principal reasons for this are the laek. of financial and taesaae tax data 

relating t© past operations of the eoBg?anies and uncertainties with regard 

to the future,* 

Generally, "the reduced taxes in the earlier years are offset by higher taxes 

in later years. 
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Some financial benefits result fromtthe use of monies retained in the earlier 

years until they are needed in late*" years for tax payments. Such benefits 

would be negligible in comparison with t&fgse derived from the percentage 

depletion allowance (83$ of gross income) permitted under t^e Internal 

Revenue Code,, The amounts of tax benefits derived from the percentage 

depletion allowance is not readily determinable because of the lack of 

Information on actual depletion and allowable depreciation, as well as 

other financial data. 

Assistance has resulted from the rapid amortization of uranium mills under 

unit-price procurement contracts. An attempt has been made to estimate the 

value of this assistance as explained in the two following paragraphs, it 

should be noted that a number of arbitrary assumptions were necessary %$ 

order to ajbrive at the estimated total assistance of $34,6 million.. 

Some 23 domestic mills, all privately-owned, are producing U^Og concentrate 

for the AEC and most of these will continue such production through 1966» 

Amortization of $109-8 million was included in the contracts negQtiated. 

With the plants amortized as provided in the contracts and the investment of 

the amounts thus made available to return 4.5$ per annum, compound interest 

income over the estimated 15-year life of the plants would amount to $8l„2 

million. Were the investment in all plants recovered over a 15-year period 

and the amounts thus made available invested at the rate suggested abo^e, the 

interest income would amount to $46,6 million. The additional interest income 

under the rapid amortization case would be $34.6 million, 

One above data were based on the assumptions (l) that each mill has a uteful 

life of 15 years, (2) that the amount to be amortized under each contract is 

the net value of the mill after allowance for net salvage value and (3) that 

an interest rate of 4,5$ per annum (an approximation of the average 1958-1962 

commercial rate) is the most probable average rate of interest ©ver the 15-year 

life being postulated. Many variabj.es* such as the availability of feed^ the 

durability and/or obsolescense of each, m*|ll and the continued marketability of 

uranium concentrates cannot be determined with, any accuracy. However, a 

15-year production life has been assumed in order to develop an estimate. 
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For the same reason, n© account was t&ten of faetoxs related t° investments 

made by the mills but disallowed a,nd determined te be n©n~recQverable under 

the negotiated contracts. 

governmental Indemnity 

Section 170 of tne Atomic Energy Act of 1954^ as amended by Public Law 85-256 

(the Price-Anderson Act), provides a means of protecting the public from 

financial loss due to a catastrophic nuclear incident arising out of the 

operation of certain nuclear facilities. In addition^ It provides licensees 

with relief from financial liability for that portion of any loss which exceeds 

the maximum protection available from commercial insurance sources ($60 million)» 
v 

Since the total loss from such an incident might greatly exceed the amount of 

private insurance available, the AEC is authorized to enter into indemnification 

agreements with some of its licensees and contractors providjiig public liability 

protection of $500 million for each nuclear incident. 

Except for non-profit educational institutions and federal agencies, the operator 

of a licensed nuclear facility is required to provide some financial protection 

in order to qualify for the indemnification. The exact amount of financial 

protection depends on the type of reactor operated and t]be power Jevelr 

As of March 31, 1962, AEC had entered into 61 indemnity agreements with licensees 

and 59 with contractors including four power demonstration reactor participants» 

To provide the indemnity protection, the AEC charges licensees a fee Of $30 per 

thousand kilowatts of thermal energy capacity w$,th a minimum annual fee of $100 » 

Revenue from such fees through March 31, 19&2 was $131 thousand. 

The fee for private indemnity insurance is based on various criteria such as 

location, type and use of reactor* A base charge is developed for the first 
.it 

million of protection and further protection is computed in accordance with 

the following: 
$ of Base 
Charge 

first million 100$ 
next 4 million 50$ 
next 5 million 20$ 
next 10 million 10$ 
next 20 million 5$ 
next 20 million 2.5$ 
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As can be seen from the above table,» the final $20 million of protection 

requires a premium of only 2*5$ of the base chargej however, the insurance 

companies have' established" a minimum of $1,000 per million of" protection for 

power reactors'and $500 per million for research reactors* The premium paid 

during the first ten years is subject to adjustment beginning in the eleventh 

year based on the payments made by the insurance companies. The adjustment 

could be as much as seventy per cent of the earned premium. 

Accordingly, it is not possible to estimate by extrapolation what the probable* 

commercial indemnity rates might be for coverage in excess of the $60 million 

because of the small number of power reactors presently in operation* the wide 

variation in commercial insurance rates for different reactors due to consider ■» 

atlon® other than size or power level, and the provisional nature,of the 

premiums during the first ten years„ Therefore, the monetary value Of 

assistance provided by government Indemnity cannot be estimated. 

15» Indirect Costs 

The costing system of the AEC provides total manufacturing costs and unit cost 

information on all of the materials and products produced In AEC*c regular 

production plants. Manufacturing costs include direct material, direct labor, 

power, processing materials, maintenance, supervision and other indirect costs 

incurred by production contractors, including depreciation, that are applicable 

to a particular plant or process. In computing government full cost recovery 

prices for materials or services, an added factor is applied to the manufacturing 

costs to recover those tangible and intangible costs which are not included in 

the manufacturing costs. Examples of such costs* are process development, 

startup and standby, community operations, AEC administration and security 

clearance costs, selfinsurance and imputed interest on investment inplant 

and working capital„ These costs are related to the costs of each principal 

product or processing operation as a percentage of manufacturing costs. 

If AEC materials and services were provided to the industry commercially rather 

than by the government, the charges would normally be higher because of higher 

commercial interest rates, higher costs of coxmnereisi: insurance, and 8ll6wan£sss=~ 

for taxes. Thus there is a form of Indirect financial assistance involved in the 
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supplying of material i tat services by the government at its full cost. This 

form of indirect assistance is involved in the government charges for the 

following materials and services discussed in this report. 

1. Charges for irradiated fuel processing 
2. Low-level waste disposal 
3. Charges for use and consumption of enriched uranium 
4*. Prices for heavy water 
5« Prices for radioisotopes and stable isotopes 
6. Prices for special reactor materials 
7° Prices for technical publications and miscellaneous services 

Assuming that industry costs other than interest, taxes and insurance were the 

same as government costs, AEC studies indicate that industrial costs of material 

and services could exceed government costs by from 4$ to more than 30$. The 

larger variations in costs would occur in those cases where the plant inves-taaent 

is very large in relation to annual costs of operation. Assuming that on the 

average industry costs would exeeed government costs by 10$, the cumulative 

estimated "benefits through June 30, 1963 for materials and services sold to 

domestic organizations would be in the order of $5 million. This makes 

allowance for taxes (other than income taxes), commercial insurance- rather than" 

self-insurance, and commercial interest rates at 5$ per annum as compared with 

lower government interest rates. A breakdown of these estimates of indirect 

assistance follows; Millions of Dollars 

Isotopes $ 2.3 
Source and Special Nuclear Materials JU5 
Heavy Water 0.1 
Other Materials and Services * 1.1 

Total $ 5.0 

* Includes $20 thousand for low-level waste disposal 

The magnitude of additional costs relating to carrying charges on U-235 in

ventories compared to use charges under lease has been covered*.under item 8, 

Leasing of Enriched Uranium. 

16. REA Loans to Rural Electric Corporation 

The Rural Electrideation Administration has authorized loans to the Sural 

Cooperative Power Association, Elk River, Minnesota and the Bairyian^ Power 

Cooperative, Genoa, Wisconsin up to a maximum of $9,979,600. Assuming ayerage 

public power interest rates at 3»75$ per annum, assistance provided by REA loans 

at 2$ is estimated to average $87.3 thousand per year for the two cooperatives. 

This assumes borrowings of the maximum amounts authorized. 
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ATTACHMENT A 

SUMMARY OF ESTIMATED FINANCIAL ASSISTANCE 
TO THE ATOMIC ENERGY INDUSTRY 

through Fiscal Year 1963 

Estimates 
AEC Costs (in millions) 

R&D Assistance - Privately-owned Cooperative Power 
Demonstration Projects $ 4l.3 g/ 

Construction of AEC-owned Power Demonstration Reactors 122.2 a/ 
Guaranteed Fair Prices for Pu and U-233 4.5 to $ 5.7 
Raw Material Incentive Bonus 17.8 
Radioisotopes for Bio-Medical and Agricultural Research 1.6 

Sub-total $187.4 to $188.6 

Other Financial Assistance 

Waiver of Use Charges $ 8.1 a/ 
Irradiated Fuel Processing b/ 
Leasing of Pu and U-233 c/ 
Leasing of Enriched Uranium c/ 
Leasing of Heavy Water c/ 
Rapid Amortization d/ 
Government Indemnity b/ 
Indirect Costs 5.0 

Sub-total $ 13.1 

TOTAL $200.5 g/ to $201.7 

a/ Above estimated costs are through fiscal year 1963. The estimated totals for 
currently authorized projects are $49.9 million for R&D assistance, $127.1 
million for construction of AEC-owned Power Demonstration Reactors, and $14.6 
million for Waiver of Use Charges. 

b/ Indeterminate amount. 

c/ Annual assistance, lease as compared with private ownership, is estimated tp 
range from approximately $3 to $5.3 million for enriched uranium that would be 
required for all nuclear plants in operation, under construction and planned. 
Estimates of annual assistance for plutonium and U-233 range from $51-3 to 
$87.6 thousand, and annual estimates for heavy water range from $95-2 to 
$162.4 thousand. 

d/ Interest income accumulated at a rate of 4-l/2$ per annum over a 15-year 
period on the amounts made available by accelerated amortization of uranium 
mills under unit price procurement contracts would provide an estimated $34.6 
million more than interest income on amounts made available by amortization 
taken evenly over a 15-year period. 

e/ Assistance provided rural electric cooperatives by REA loans at 2$ would be 
negligible through fiscal year 1963. After completion of the projects, this 
assistance is estimated to average approximately $0.1 million per year. 
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GENERAL ASSISTANCE BY GOVERNMENT 

1. Introduction 

2. aaw'liater±<sl Exploration, Process Development 
end Procurement 

3. deduction Frecess Bevelepmeat 

4. Reactor Bevelopment 

5. Physical Research 

§. Biology and Medicine 

?. Isotope Itevelepaewt 

8. Peaceful Huclear Explosives 

9. Nuclear Materials Management 

10. Training, Education and Information 

11. Atoms for Peace 

12. Other federal Agency Expenditures 

13. industrial development Effort 

?tA<js,TOj^ \^y -.St* 
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tntyod^ction 

The general assistance to iw&isfcry in this fart B results from the 

pEogr^wiatic responsibilities #£ AEC under the Atomic Energy Act of 1954? 

as amended* particttlarlf fchs&e seetlofss relating ,fie researeli "and develop* 

wm-t. S£iea$4frie and1 te^Jia|?&ft ;fcj&£#r$»&tl« ia^ef|^ieaee-.|(^Sj#lfei^ 

£torn the £#Ad«et of these AEC prograaariias befpae available fc% the 

p»blie» aiSd thus helped la. the establishment of the atomic eneygf 

isdttstry. Sections enjraw Material and*production act ivi t ies have been 

included a t the reqnest^ of the JCAE staff. -

Information relating to contributions of other Federal agencies to 

atomic energy work and also the magnitude of industrial development 

effort in atomic energy are included„ 

Bag Material's. Bxpl<aratfcBn9 yflgpeeê BayerieiMBmfc egfl fgaettxepeat 

When the exploration program was undertaken AE# had no basis for 

predicting how much, or where, additional laranitna wererld he found. Much 

of the exploration by hath the AEC aad—prtvete-indt^stry resulted in no 

discoveries. Hany prespeisfeears and private eperetagrrs never recovered 

their exploration expenditwres. Many lapsrtant dtecjswsriee ue«e made 

Withest direct assistance freas AEC explereti®» p*ftgr*»s-« fk& prineipel 

eomtribotien ef the AEC exploration program to the di&emmxy ef e«*r 

major producing areas was the dissemination of information on uranium 

geology and the development of new exploration techniques. 

Approximately 85% of the eeet ®f the dri l l ing dene by the AEC, inclading 

that dene by the USGS nnder contract, was in the Uravan Mineral Beit* 

which at the time was the only area In the U. 8. known to contain mraniua 

deposits and hence offered the best opportunity for qnickly developing 

new predwctiea. This mth -was perJeawaad during the early pert of the 

program end resulted in s©me indirect assistance in the form of geolog

ical dri l l ing ©a private property. Afe®«t S0% #€ the dril l ing* tewever, 

wee on public lands withdrawn by the AEC for purposes of exploration. 

Some of the dfe3ma££g><<frî M$H!P££- discovered were leased en. a reyalty basis 
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to private «p#f&$®£S if* part of the reserve amoanting to nearly oae 

miliioa tms ef w e is .being Jaeld by the ABC for f«tare needs. 

The total eo«t Of the e^o-ratloa tffrogcttliA, diicoatiTO©^ ̂ f c ^^lp^^bed to 

$80 alUlm, approximately ttS million of which was speat for drllliag #a 

private aad Gmmmmm leads. The remaialng $55 million was. the mat for 

aerial and gesol©$ieal recmestaoB^mot^ mapping, ex«ttiaatioa of miasa and 

prospects and gatbetftag data jseqaired ia the admisistratiora of the 

prouareaa&t pro® ram o 

araniam ore* the Gommts«>ioa fijwr several years esgaged ia a program ©£ 

cosstraetiag uranium access roads la those areas of the Colorado piateaa 

and adjoining areas where the aeedrwaa most acute. The selection of road 

projects was made by the AEC and the plaaaiag, ifcstimatioa aad sapasfisioa 

of the projectswere performed by the Bareaa of goalie Beads. Total emt 

of this program was $8*5 raiiliea. 

The process develepmeat program was aadertafeea to develop economic 

processes for recovery of araait» frem new types of ore and the improve** 

ment of existing processes.. Abomt the only chemical processes la use at 

the time were those for receveriag hy-predaet araaiam from the vaaadiam-

araaiwi ore* of the Colorado Plateau.. Consequently, the principal effaart 

was the development of new processes. This work was highly successful and 

is responsible for the basic processes now ased ia aearly all of the 

araaiam mills of the world. Additional improvements have been made by 

private iadeatry whieh base resulted ia a farther iaarease is nws&mtim 

aad redaetisa ia easts. The process devalopmeat program aadoshttedly has 

paid £tec itself maay times as a result of lower prices for waaiaa 

coaceatrate paid for by the Cw^asiea. 

Exteasive process developmeat also was aadertakea m recover ipr/aaiam frum 

lew-grade shale and phosphate deposits. This work was ia the aatare of 

iasayeaee ia ease adaqaate searees of convent ioaal ores were a#t foand. 

However,, a process was developed for reeoveriag by*predaet araaiam from 

wet pr^eess phosphate fertilizer plaats whiehare now capable of ree«vetiiB|| 

U30g at a cost of approximately $8*©© per poaad. 
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This program-was terminated on June 30 ̂ 1959« 

Cumulative costs ©f raw materials process development through June 30> 1959 

were as fallowss 

Ore processing 

Phosphate rock and shales 

Other 

Total 

In order to stimulate production of uranium-bearing ores of the Colorado 

Platesn area and thereby obtain adequate supplies of U3O8* A1C issued Domestic 

Uranium Program Circular Hos. 3* ̂  and 5 establishing guaranteed minimum priees 

for the uranium content of such ores through Starch 31^ 1962. Similarly, in 

1956 the A K established a guaranteed price for U3O8 mill concentrates for 

purchases during the-period April 1, 1962 through December 31, 1966. This -

actiofrwae tateen in recognition of the need for a continuing Government market 

in order to maintain a high rate of exploration and developsent. In. a June l$pS£ 

repi«* of the General Accounting Office on selected aspects of the domestic 

uranium procurement program^ they stated that they were unable ta determine 

ant evaluate the basis for the $8.00 price because of the incompleteness of 

aapporting doeumenia^ion. The $8.00 price per pound of t^Og in concentrates * -

was used by A ^ in developing the schedule of charges for enriches: and'depleted 

uranium that bec&me effective July 1, 1961. 

(in millions) 

$15*6 
1 8.0 

3°2 

8 
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3- Prpdactioa froeese .̂ eyelsfprneat. , 

Tb«.'@overaae»t. .program for development of -aanafaetariag ;.proeasaea#. .apd*th©; 

0OTOtraetioa..and,«operatioa-#f . faci l i t ies - for., product ina »f :«raai«»'Jeed/. 

■:.of :pt0tt*-tat&na^ has fcaeome. ■avaiiaMe/t$h 

the pro&essora, of ■ fuel .materials.' for • the saelear : •power, iBd&atry. : The.,/' ■■ 

deyelopmeat,,. ,e©astraetioa .aad ^©perafeioa./of .pr|«d««feiea . rea«t«ra have»falso. 

.ce»trife*ted_tha-.,te#hftol®gleal ,base.apaa whieh .iweh./ef.. t h e developmHttl ■#£;./« 

diffasten technology aad plant operations for the prodactioa of enriched 

araaimhaa- coatribated .to.the"availability;,:;#f^ adeqaate ;sapplles-...of, 

enriched fael .material at easts significantly lower thaa wwld ba^e beta 

poaaible had i t aot ■ beast for- .the'/:large weapoms, .reqatremeats^fiir national 

defease. 

The., estimated, .epialatit®', eos ta taroagh 4aae-. 30, . 1§#3 *£ preee»a. dew'l|#^, 

meat programs indirectly relating* to the sappty ®f faei..materials now 

ased in the aaclear.power :iadastry. are, $52$.3 miltioa.. 

*° ^^tar^^velopmeht; . , . < - , . 

..Part .A. of:-this :&p^-j&matmm* -the fiaaaeial.-assiataace. prsvidea by A$G 

in sappsrt of specUic projects of the Pwwsr lemonstration leaetof 

"program. The AEG also sapporte an extensive program of 1&B|», ipcladiag 

experimental reaefcor coasfefactlos.- aad operation.to, developvajtelaar. 

systems teebaelegy for/many/deferent applications . la -the..;bread fit.Ida 

-&£ 'civilian p#wer:» military* and' spaee. la .some eases thia el,Im% .la, 

directly related- ..to- 'civilian power apf ligation;; in. .some easea ..the. 'reealta;, 

the;wofk/i9 clearly . e r i e ^ .ebjeejfeive^..althoagh . 

the;refalts;:maF^;.M ^coarse* .eveataapy,find, .seme .app.li^i©i*/.ia/,.th#>, 

■eivilia»/..pewer 'field... Ia a l l «a«ee^-,re#eareh,.«id. devel^memt./reaal.fes M: :-

.'w&rk s.poasOfed?..by,.:the AEG are made-jgefflerally. available •to.,i»|tts^r^:l,v8»%|et|l 

only. to elassif ication .resktrictieiaa,, 
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Included in the category of work directly related to commercial power 

application i® the work done aaaer the cooperative pwgram1withjEarat0m. > 

Bade* this proams research and development contracts are sponsored i» 

equivalent dollar 'amounts by ABC md Earatom. The .resalts of fcfcla work* 

together with eons traction and; operating information on Earatem power 

projects, become available to ladaatry. Areas of research 'and .developmiiat 

which * in partijealar* iiselada work of valae to commercial power aad other 

applications are general naclear technology and naelear safety. 

General aaclear technology prevides technical sapper* applicable to a. wide 

range of problems which are common to many reactor projects. Examples 

are the development of improved materials and components, special reactor 

■materials» control teehaiqaess chemical separation and fael recovery 

systems^ and waste disposal procedures, Special reactor materials each 

as heavy water, zlreoaiwms reactor grade graphite* beryllium^ borealO and 

11, aad hafnium* were developed for ase ia reactors beesaee of their naeleaf an£ other 

special,. properties and becaas® they were not commercially available ia 

the quantities or required chemical parities needed for atomic energy ase. 

Similarly* the anelear safety program Investigates technical problems 

related to many classes of reactors. 

All of the research, aad development condacted or supported by the Ccmmis

sioa* under very broad terms"* can be considered potentially asefal ta the 

naclear power indastry. However» estimates of the degree, to which K$® 

relates to ©ii^lian applicatisae varies considerably, depending on the 

guidelines aaed or the indliridaals making these jadgmentS. Beeog*izin$ 

the inherent inacearaelas in inking saeh estimates bat desiring^ meter

thelesas to arrive at a rosgb approximation of the easts for general na&lear 

technology and aaelear safety related to civilian applications,, percentages

were obtained by separating fr#a the total e»peadit»ras the £#ll$wi$*$ 

areas? (I) m& directly, identified with military reactor projects aad 

aerospace projects* aad <2) M B related to Commission production activities

©n this basis approximately 50% t<» 70% of the costs of general' aaclear 

technology and' nuclear safety IS® are treated in this* report as related to 

commercial power applications. 
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The AEC support of R&D in national laboratories, universities, etc. provides 

benefits in varying degrees to industry in general. These benefits include: 

industrial access to resulting R&D informationj a source of experienced 

scientists, engineers and technicians; a training ground for industrial 

employees (by loan assignment to national laboratories); and possible use 

of special equipment and facilities services. 

The AEC support of R&D in industrial concerns provides the same industrial 

benefits listed above as well as the following: developing experienced 

individuals and groups; maintaining a company workload; incentive to maintain, 

improve and increase company facilities, equipment and materials; and 

opportunities for embarking on related marketing ventures. 

The estimated cumulative costs of the reactor development program through 

fiscal year 1963 a r e shown in the following table. Estimates of the amounts 

relating to commercial applications and to military, space, maritime and other 

non-commercial applications are also shown based on the discussion on pages 

27 and 28. 

ESTIMATED CUMULATIVE OPERATING COSTS 
OF REACTOR DEVELOPMEUT PROGRAM 

through June 30, 1963 

Civilian Power 
Power Demonstration a/ 
Euratom 
General Huclear Technology 
Nuclear Safety 
Military,Space & Maritime 
All Other 

Total 

Total 

$ 585.5 
9̂ .0 
8.3 

379 A 
101.1 

1,6x3,2 
819,2 

Military, Space, 
Commercial Maritime & Other Hon-

Applications Commercial Applications 
Tin millions) 

fr 585»5 
9̂ .0 
8.3 

I89.7 to $265.6 
50.5 to 70.8 

113.8 to $189.7 
30.3 to 50.6 

1,613.2 
819,2 

$3,600.7 $928.0 to $1,024.2 $2,576.5 to $2,672.7 

a/ Excludes amounts shown in Part A. 
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As part of its reactor development program, the AEC constructs and operates 

experimental power producing reactors. Experience and information resaltlng 

from this effort provides industry with useful information on the feasibil

ity, characteristics, reliability and potential of each reactor type. The 

total estimated plant costs of these projects, some of which are still 

under construction, are as follows; 
Estimated Costs 

Reactor (in millions) 
Experimental Boiling Water Reactor $ 7.0 
Sodium Reactor Experiment 11.0 
Experimental Breeder Reactor  II 33,8 
Experimental Gas Cooled Reactor 41.2 

Total $93.0 

The estimated net investment in AEC plant and equipment at June 30, 1963 

applicable to reactor development and all other R&D programs is shown in 

the following table. There is no reasonable basis for allocation of this 

investment to the various programs (such as reactor development, physical 

research, biology and medicine) that utilize the facilities. The estimated 

costs of AECowned reactors shown separately above, and in Part A, item k -

Construction of AEC;0wned Power Demonstration Reactors  through June 30, 

1963, are excluded from this table. 

Estimated Het Investment in Research and Development 
Plant at June 30, 1963 

(in millions) 

Laboratories $ 804.6 
Reactors 431.5 
Acceleratots 255.7 
Other research facilities ■ 25.Q 

Total $1,516.8 

Physical Research 

The conduct of the physical research program throughout the years has 

created a fund of basic information beneficial to the atomic energy 

industry. Although this program was conducted principally for the purpose 

of obtaining knowledge needed for the AEC program for production of special 

nuclear materials and weapons, benefits to industry have resulted in such 

areas as nuclear Structure aad neutron physics, mathematics and computer 

research, chemistry research, and metallurgy and materials research. 
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Stable isotopes are wsed in the physical research program of the AEG in 

sach fields ae croas^sectldB meas«em«ats that »ntrib**te t # the basi# 

e-OTPoaenfes for reactors and reactor fuels. The develsoment aad construe-

clot of the special facilities- for pr®d»cfel«» Htf atabla lis^tkpea^ eew&ed 

oat ameer the @®ve^me»t pro^ram^ haa xeaalted Ut a p«pd»etl#» eap\a%4i;ifty 

for these rare materials mtt&gh doea not exist in imdmafcty. 

The estimated camalative operating costs of the physical reaeamh program 

through Jane 3©, 1%3 are $1^382,0 milll<?». The estimated net investment 

in plant and eqaipmeat at Jams 30, 1963 applicable to a l l AEC research 

and development programs i s shown i a the table ©a page 30. 

This program has provided the basic, laformatifl» needed by the atomic 

eaergy industry for the establishment of health aad safety standards4* 

Alfchestgh a very"' large part #f the research performed mder th is program. 

relates directly to effect* of weapona falloat on a l l 11*1®$ matter and 

much of the work in saeh areas as rad-ie&igieai and health physics-* 

iadaatry. 

The estimated eamulatiie operating e«ssts ©f the bioleigy aad medieiae 

pWigram thronga Jane 3©̂  19S3, exelaslve of the radioisotope diaeeamfca 

diacassad in Part A* item 12, are $©©9.3 millioa^ The estimated net 

investment in plant and' eqaipmwfc at Jane 30 % 1963 applicable t# a l l 

AEC research and development program^ 1* slmm in the table- #«. page 30. 

The ieettape development program* like the reactor dewJaapmem* -y#gj|»Mi» has 

pWfided general research* development aa^ t*M&ft»itijgy reiafelpg m the 

pw4iefcl»n af tadi#is#tepes and their practical afcili«ati«a t% the field* 

9f physical research* elol«gy mi Aedifcine m& i a many i n d ^ t r l i M y p e 

applications. 
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Radioisotopes produced by the AEC for commercial uses and prlyate reeeareb 

and development are priced #m the basis- M. full Gowiasmtnt c#et». TtwrfWe 

eweptissn t» th i s was the program $f providing diacwfats £@a? «Htrt«is 

research sees* as discsseed «sder Part A, item i t . 

Estimated cumulative operating casts M the ie#tope develepMpt prs§*?am; 

through Jme 39, 1963 are $24.1 million. Estimated net inyefttment in 

related plant and equipment i s Insisted in the table on page 30* 

Peaceful Eyewear |xploslws. 

This recently ini t iated development program has a potential for e^miereiai 

application in a namber -of different fielde, sach as esstraetlfn of *5*il 

from shale* opening inland waterways and creation of barAspira-. A*-the 

present stage pfi development» hpgtgever* i t i s mat -possible t#-foresee the 

impact on industry that might came aboat. 

Estimated eso«*letiv« operating costs «£ th is program through Jfwae 3®» %9$$ 

are $33.8 million. 

Keclear Materials Management 

This activity was init iated in the early days of attmte energy §m% the 

piarpose #f controlling source and special nuclear -materials, of s t r a t e g y 

importance to the B. S, I t has been an essential part **f preeee® $mMmk 

te.A3EC plants . I t has contributed practically a l l of the fteehno-logy 

isotypic analyses of source and special na-elear materials need -by the 

atomic energy industry. This teehs©l©gi-cal $̂ fflgMafc£$&* which was devel

oped over a long period of years, ̂  esatribetee «sef»l te^ledge fe» the 

atomic energy indwatry. 

The « s t of this activity i s inelnoed in prfgram ©osfca and AE6 edmî KletJia* 

tiem, and cana&t be separately identified. However * am appropriate jfchare 

of ss»ch cast i s reeenped to fnlt cost recovery prices for materials- and 

services. 
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Training» Education and. iTC-armati^ 

As a pert af ifei nuclear edusiilfclaft aad training a c t i v i t i e s the AEC provides 

:g3Wfcs to educational ixattUHtUm for the purchase- of eqaipment- In 

material© asd;he#*y «?*** on ioan to educational inst i tut ions for reaeftrjefe 

reactors and 99&g*£&ic*i training r$ap£0£9 and no charges ar» made for 

security eleargajg&ee. 

The tui t ion Jees An; must *£,*&» e^he#lt M i «*MNNW gpej?asl^% £he AE$ 

are based ©a1faeries e&tablished for like courses given Jay colleges and 

ssdversitiea and •&* not reeo^er fttU coats, i a a l l cases. Training ins t i* 

wants and fellowshlos are ffwwfed t o deiservioa- isdividuals. The cumulative 

costs* set of reyen«e»» for the training and education program throng^ 

jane 3S» 1961 and the to ta l estimated istapgh IT 1963 are as. fWilew»* 

Cumulative Estimated Total 

( in thousands) 

©rants for purchase of equipment $22^2H7 $5$, 98? 
% e r a « i * ©f schools &,e#?*r8©s. <aet> 9g331 1 5 ^ 1 
Training inst i tutes 4*lfl 8*939 
Fellowships fpmz iQ^mt 
Other «o«ts 3^24t $*&tt 
Waiver ef ase charges 936 i*#9£ 
Security clearances 46 r,-.jj$ 

Total $4r*6aa #§©* 

The AEC Mviaion of Technical Information is responsible for the publica

tion of classified and unclassified technical documents which are available 

to industry and the public. 

The accese ~pe*mife program was developed so as m fmrtd® secwrity clear* 

ances f#r representatives iff indisstrv fe© uermlt them to obtain classified 

tecteical information documents and'Other classified information available 

at ^vernmeat i n s t a i t a t i » s «&U& were needed in the development «f a 

private atomic energy ind^etry. 

Raw the beginning of the afeeeee permit program in 1955 to jannary 1» 19Stf 

a$ -charge was made f@r the fiwitf tommtf"£$jm clearance* f«<pesfcad by as **» 

cess permit MUtar. As «£ AMa^*fe»,$l9&s. J » addifcisaal free &learanf»a 

were granted except for a^*«pr^f!>. (®d»^fei«ttal insti tutions as discussed 
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11. Atoms for Peace 

The AEC administers grants provided out of the Agency for International Develop

ment's (formerly MSA) funds to foreign countries (l) to assist in the con

struction of research reactors, (2) for laboratory equipment for research and 

medical purposes, and (3) for conferences, synposiums and technical assistance. 

The costs of this program through June 30, 1961 and estimates for future 

years based on current authorizations are as follows: 

Cumulative Estimated 
FY lg6l Total 

(in millions) 
Research reactors #3=50 $ 9»30 
Laboratory equipment 1°33 2.88 
Conferences, etc. 0.32 0«55 

Total $5.15 $12.73 

12. Other Federal Agency Expenditures 

Since fiscal year 1951 the AEC has performed non-weapons atomic energy work 

for other Federal agencies for which funds are provided or reimbursed by other 

agencies. Although details by agency are not available, this work is 

principally in connection with fuel for DOD nuclear reactors. The estimated 

cumulative expenditures through June 30, 1963 total $375•6 million. 

13. Industrial Development Effort 

The Edison Electric Institute reported to the Joint Committee on Atomic Energy 

during the 1962 Joint Committee Hearings on the Development, Growth and State 

of the Atomic Energy Industry that 12k companies are participating in one or 

more of 23 nuclear projects. These projects include five plants in operation, 

nine plants under construction or design, two projects in preliminary planning 

or contract negotiations, and seven utility groups engaged in nuclear research, 

development and study projects. The 16 nuclear construction projects will 

involve estimated utility company expenditures of about $700 million. (Seven 

of these 16 projects are AEC cooperative projects shown in Part A of this report.) 
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These 16 projects are: 

In Operation 

Dresden 

Vallecitos 

Santa Susana 

Under Construction or Design 

Indian Point Parr * 

Yankee * Pathfinder * Saxton 

Shippingport * Humboldt Bay Bodega Bay 

Big Rock Point * Peach Bottom * 

Fermi * 

In planning or 
Contract Negotiation 

Southern Cal. Edison 
& San Diego G&E 

New England Electric 
System 

* Indicates AEC cooperative projects 

Estimates of utility company expenditures for the above projects (except for the 

New England Electric System Plan^ including research and development work but 

exclusive of operation costs, and other expenditures for nuclear power studies, 

research and development through June 30, 1963 are: 

Cumulative 
thru FY 1963 
(in millions) 

Expenditures for projects 

Other expenditures 

Total 

$1J83.8 

36.6 

$520.k 

In addition to the private industrial development effort, five public power 

associations have estimated total expenditures for conventional portions of 

nuclear plants of $37-9 million, as shown in Part A of this report, 
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ATTACHMENT B 

SSmmX OF THE ESTIMATED COSTS OF GOfERlMEOT B.W TOPE ACTIVITIES 

through Fiscal Year 19^3 a/ 

Estimates 
(in millions) 

AEC Operating Cost 

Raw Material Exploration and Process 
Development 

Production Process Development 
Reactor Development 
Physical Research 
Biology and Medicine 
Isotopes Development 
Peaceful Nuclear Explosives 
Training, Education and Information 

Sub-Total 

$ 115.3 
525.3 t 

3,600.7 w 1,382.6 
609.3 
21+.1 
33.8 
66.6 

$ 6,357.7 

2.' AEC Net Investment in Plant and Equipment 
for Research and Development 

AEC Experimental Power Producing Reactors $ 93.0 
Other Research and Development l,gl6.8 

Sub-Total $ 1,609.8 

3. Other Federal Agency Expenditures 

Atoms for Peace 
Other (Principally for DOD nuclear 

reactor fuels) 

Sub-Total 

TOTAL 

a/ The above program is for national defense and,security, and for 
, peaceful applications,'with only a portion of the above costs 
resulting in benefits to the atomic energy industry. Except 

, for the reactor development program, no monetary value has been 
estimated for the general assistance to the atomic energy industry. 

b/ Roughly $900 million to $1.0 billion^of this amount is estimated 
to be related to cpmmercial applications. See table on page 29• 

NOTE: The estimated amount of industrial development effort through 
June 30, 1963* a s discussed on pages 3^ and 35, is $558*3 
million. 

$ 12.7 

375.6 

$ 388.3 

$ £»355.8 


