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The President and The Commission. President Kennedy paid a surprisE 
to the Atomic Energy Commission’s Germantown, Md., headquarters on 

desk as he departed after an  extended meeting with the Commission,,, 

Commissioner Loren K. Olson, commissioner Robert E. Wilson (extrem 

five members of the Commission, seated left to fight: Commissioner 
Commissioner John A. Graham, Chairman Seaborg, Commissioner q- 
Commissioner Leland J. Haworth. 

arg 16, 1961. Photo above shows the President passing the buildings r- h 

and Commission General Manager Alvin R. Luedecke. Photo below shorn e %&E* ~ 

behind President Kennedy are Commission Chairman Glenn T. Seaborg r% 

l h  as 



A .TOMIC EN ’ERGY PROGR 
ess continued to be made in varied segments of the nation’s 

a e r a  program during the calendar year 1961. A number of 
tnarked the advances made during the year. The more note- 
developments included the following : 
e united States was the first nation in the world to send com- 
8ftr energy power units into space (TRANSIT satellites). 

the Commission’s Plowshare Program- 
ion of peaceful civil benefits achieveable 

as carried out with success in New Mexico 

commissioned the world’s first two nuclear-pro- 
ting surface ships (the cruiser Long Beach and the aircraft 

world’s first nuclear merchant ship (NS 

rst large-scale recovery of radioisotopes from fission prod- 
streams was undertaken ; and transcontinental shipment of 

.tilocurie quantities of radioisotopes in a safe and efficient man- 

ne world’s first radioisotope-powered, unmanned weather sta- 
kan operating from the remote Arctic, and the first atomic- 

and ready to begin sea trials. 

- navigational buoy was placed in operation in Curtis Bay, 

ne first nuclear power plant (Yankee Atomic Power Station) 
completed under a joint Commission-private industry financial 

t surpassed design operating conditions and made en- 
rogress toward the ultimate goal of economic nuclear 

Commission received its fiirst formal proposals from two 
(Kentucky and California) to  assume those regulatory func- 

ribed by law as transferable; and another State (New 
uncsd the establishment of a nuclear service center which 

lude sites for industrial and scientifk facilities as well as a 

r radioisotopes continued to  increase as 438,205 curies 
ped from Oak Ridge National Laboratory during 1961; the 
highest annual shipment figure was the 222,703 curies 

burial site for low-level radioactive wastes. 

XI 
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XI1 ATOhlIC ENERGY IN 1 9 6 1  

Private industry showed interest in taking over Some 

spectacular, but necessary, operations that will b 
future growth and economic well-being of the private nuclear 

science and physical research.’ 

plant (Pacific Gas and Electric CO. at Bodega Bay, Calif.) 
Government financial assistance. 

The atomic energy program also had its less favorable 
ing the year. Six electricity-producing reactor projects 
Piqua, Saxton, Consolidated Edison, Rermi, and E 
Breeder Reactor No. 2) which had been scheduled 
during 1961 had to be rescheduled for 1962 operation be 
in construction and technical difficulties. Two pro 
Coast, and Homogeneous Reactor Experhent  ) were te 
Commission. A proposal for a 50,000 ekw nuclear Power 
of Los Angeles-Pasadena project) 
]ems and economic considerations; another project ( Southe 
fornia Edison) was stalled because of site problems; and 
proposed project (Prototype Organic Cooled Power Plant) 
deferred. The Commission detwmined that two other proj&s 
Pressurized Water Reactor, and the LOW Temperature P r m  
Reactor) could be deferred at  this time with the le 
upon the over-all reactor program ; the determination was 
connection with the President’s October reque 
agencies to postpone the initiation of deferrable projects. 
fatal reactor accident (SLI)  in the Commission’s history 
occurred during 1961. 
In the weapons test area, the United States’ voluntary s 

ended after two years and 11 months after the Soviet On 
the moratorium with the most intensive test series in 
Commission announced eight underground tests bebeen 
15 and December 31. 

a Fundamental science made numerous gains in tile fielh 

One private utility announced plans for building a lar 

withdrawn because of 

Award Preseitta I 

retical physicist 

in 1935 he cam 

I The results of Commission-sponsored fundamental research are rePo 
mentd report, “Atomfc Energy Research-LWe and Physical ScienM% 
merit, and Waste Management-1961,’’ available from the s 
U.S. Government Printing Ofice, Washington 25, D.C. 

5 0 0 1 1 4 1  



Presentation. The 1961 recipient of the Commission’s prized 
Femi Award was Dr. Hans A. Bethe, internationally known nuclear 

tq,rcticnl physicist and Professor of Physics at Cornell University. The 
Photo shows Dr. 

,cfnter) about to receive the gold medal and check from President 
ing a V7hite House ceremony on December gas  Commission Chair- 

3n T. Seaborg looks on. In‘part, the citation read “. . . . in recogni- 
L!C outstanding contributions in the fields of nuclear and theoretical 

ich helped to establish the foundations of nuclear physics and nuclear 
; in the applications of atomic energy for  the betterment of mankind ; 

echnology ; and as a teacher and a leader of men.” Dr. Bethe was 
sbourg, Alsace-Lorraine on July 2, 1906. During the early 1930’s 

under Lord Rutherford at Cambridge University and Dr. Fermi in  
in 1935 he came to the United States to teach at Cornell. His early 

ear physics included contributions to the theory of nuclear reac 
formed the basis for the development of atomic energy during 
11. During the war, Dr. Bethe worked on the atomic weapons 

E: Lm Alamos Scientific Laboratory. Since the war, he has made 
=;l.rtrtnt contributions in nuclear theory and participated in technical 
*ted toward the use of nuclear energy for  the production of useful 

e Fermi Award was established in 1956 in the name of the leader 
P Of scientists who successfully operated, in Chicago on December 2, 

first nuclear reactor, proving that a nuclear fission chain 
be self sustained and controlled. The recipients are  named on 
eritorious contributions to the development, use, or control of 
Previously, the Award has been made to Dr. John von Neumann, 
0. Lawrence, 1957 ; Dr. Eugene P. Wigner, 1958 ; and Dr. Sea- 
e was no award made in 1960. 

krimentd i.$e 

in was ma& is 
of a gold medal, a citation, and $50,000. 



Part One 

5 1 4 3  



from Cape Canaveral on June 29, 1961. The white sphere, a t  
cept of the drum-shaped satellite in orbit, is the radioisotope-fuel 
generator which powers two of the satellite’s four radio 
SXAP (Systems for Nuclear Auxiliary Power) uses thermocoup 
heat, generated by the decaying plutonium 238 fuel, into electricity. 
was developed for the Commission by The Martin Co. and wi 
for many years. A second such unit was launched into 
TRANSIT 4B on November 15. 

3 1 f t! 



THE INDUSTRY IN GENERAL 

dollar volunie basis, the nuclear industry began the year 1961 
Ill1 il times stronger than it was in 195’7, although the yearly 

“ t  three 
&le for the value of shipments of atomic energy products mere 
&&-; 

fl to level off.2 New firms, especially in the radioisotope 
- -tr.ent segments of industry, continued to show a growth. A 
j iI13 9 Ker survey showed that during 1961 an estimated 193,000 per- 

&PO 
s@ 
s$ for 1960. 

ah no new major nuclear power plants began producing $IrbO% 
sttricity during 1961, operating experience with the Shippingport, 
&?.$I en, and Yankee stations showed that design estimates were 

a:ceeded substantially in core-life, power output, and other 
Seven new plants (Hallam, Consolidated Edison, Saxton, 

Rirer, Piqua, Rmrii, and EBR-2) with a combined electrical 
ity of almost 450,000 kilowatts had reached the stage in construc- 

733 ,&re, at year’s end, generation of electricity could be expected 
tI’ rhe fall of 1962. Nine other nuclear power plants, private and 
:d&on-sponsored, are either under construction or in the h a 1  
%m of planning. With a combined generating capacity of some 

kilowatts, they are the Pathfinder, Carolinas Virginia, 
S, Big Rock Point, Experimental Gas Cooled, High Tempera- 

* Gas Cooled, and Lacrosse projects which are under either full or 
gi Commission sponsorship, and the privately owned Humboldt 

I $ and Bodega Bay plants in California. 
i The Commission took a number of steps through the year b en- 

industrial participation in the atomic energy program. For 
m three areas of service when industry 

a capability to provide the services on an economic and com- 
FO basis; it jointly issued with Euratom a second hvitation 

power reactors to be built in Europe with their designs based 
in use in the United States; and it took steps to make great- 

of radioisotopes recovered from fission products avail- 
, to insure that the growth of the nuclear 
a manner consistent with protecting the 

d,ll l& 

engaged in atomic energy work, a slight rise over the 185,- 

le at  time of publication of this report. 

3 



4 ATOMIC ENERGY IN 1 9 6 1  

December 10, the first nuclear experiment in this Program, Project G ~ ~ ~ ~ ,  ~ 

conducted in a salt formation in New Mexico. The above pre-experiment 
shows the “zero chamber”, located 1,200 feet below the Surface, where the 
device was detonated. The chamber was about 10 feet wide and 8 fw 

basic neutron physics experiments. Drawing below shows the layout of 
ment planned for use in evaluating the possibility that heat from such ~1 

poses for the project. frnnished to the U.5 
control rods rp 

.- - 



5 RELATED ACTIVITIES 

*($le of the industrial bmefits that might be derived from the 
+ force of the atom were under study when the first nuclear 

* p l V  
~ - A  of the hnmission’s Plowshare program was made on 

In~il tion ir.- 10 near Carlsbad, N. Mex. The experiment, ]inom as 
.*-@’ Gnome, was carried out to  obtain information related to a 
F’‘’; of kdustrial and scientific applications of nuclear explosives. 
-$Ilk = plowshare program experiments, not yet authorized, are being 
g”,a for such peaceful industrial uses as for major excavation 

as a means of exploiting such natural resources fts water, 

INDUSTRY TRENDS 

‘d-1961 industrial report issued jointly by the Commission and Am of amus showed that during 1960, total shipments-includ- 
w merits to U.S. Government agencies and exports-of selected ,Ship e mic energy products manufactured in privately owned estab- Lq 
*enb amounted to $285.6 million. This represents an increase of 

xent above the total shown for 1959 and nearly three times the spe 
Table 1 shows a breakdown of the figures for the four-year period, 
3;-1960. 
ne itern which accounted for most of the increase in the value of 

-;&ry’s d shipments between 1959 and 1960--especially in material 
LGhed to the U.S. Government-was complete reactor fuel elements 
2i control rods ready for installation in reactors. nis was due in 
qe part to the shipping of complete cores for naval use. 
For the 1960 census, the industrial respondents were also asked to 

qmrt.net orders received for certain items on the m e y .  These 
sorders were defmedto include : 
41 the sales value of orders accepted during the reporting period 

for products to be delivered at some future date; 
the sales value of orders received during the reporting period for 
immediate delivery ; and 

3 tbe net sales value of contract change documents which increase 
or decrease the sales value of the orders to which they are related 
when the parties concerned are in substantial agreement as to the 
mount involved. 

6 d i o n  reported for 1957. 
e. 

http://qmrt.net
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TABLE 1.-VALUE O F  SHIPMEFIX OF ATo&fIc ENERGY p ~ o ~ ~ ~ , &  
1957-1960 

(In thousands of dollars) 

Product 

Nuclear reactors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- 
Reactor components and equipment: 

Primary vessels and tanks __________-- -_- -_- - -__ ----- 
Control rod drive mechanisms and components *----- 
Accessory instrumentation for reactor control--------- 
Heat exchangers and condensers b __________________- -  
Pressurizers, components, and auxiliary equipment e- 

Pumps--- - _ _  - - -_- _ _ _  _ _ _  - _- - - - - - - --- - _- - _ _  - _ _ _  -_ - -- - - - 
Valves- - _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  ________-____-___ _--- -- 
Fuel handling equipment _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Complete reactor fuel elements and control rods 

shipped directly for installation or use in a reactor O. 

Partielly fabricated reactor fuel element materials 
and control rods not shipped directly for installation 
or use in a reactor f _____________________-__-__-_-_-.  

Core structurals (barrels, a s ,  boxes, plates, etc., not 
included above) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ - - _ - - _ - - - - .  

Reactor moderators, coolants, and reflectors g- _ _  
Other specialized reactor components and equfpment- 

Hot laboratory equipment-,-_--_-----_-_-----_--_----. 
Shielding _ _ _ _ _ _ _ _ _  _ _  - _ _  _ _ _  - _ _  - _ _  - _ _  _ _ _  - _ - _ _  - - - - _ _ _  - - _ _  - 
Radiation detection and monitoring devices: 

Radiation survey monitoring and control devices---, . 
Radiatioo counting equipment ____________________-.  

Radioactive isotopes shlpped from plants producing 
isotopes _________-_-_________------___--_-_-_-_-_-_--- 

Radiation sources and other radioactive materials pro- 
duced from purchased isotopes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Control and measurlng device8 containhg radioactive 
isotopes- -_____ -__-______ --__--_-_____---___- ___-_- - 

Commercial irradiation service _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Conversion of enriched uranium metal and compomds 

(excluding production or conversion of normal and 
depleted uranium) _____________________--_---------- 

Revised. 
Previously “Reactor control rod drivs mechanisms.” 

b Previously “Heat exchangers.” 
0 Previously “ Pressurizers.” 

12,389 

11,873 
16,227 
17,668 
19,019 
2, Q34 

21,390 
8,319 
1,950 

81,165 

14,335 

4,034 
3,278 
5,837 
4,150 
5,713 

30,904 

982 

4,152 

&94€ 

11,281 

1960 

285,6447 

/------ .... . . . . . . . . . . . . . . . .  

vessels and tanks- - 
cootroi rod drive mechanisn 

and conden 
components, an 

~.~~es-----------------_---- 
bandling equipment--, 

Complete reactor fuel elemen 

fabricated reactor fl 

core mcturals (barrels, can 

 tor-------------------- 

y authorized to be expa 

m.--Current Industrial R 

d Lncluded d t h  “Other specialized reactor components and equipment” in 1058 and 1857. 
e Previous1y“Compiete reactor fuel elements shipped dtrectly for installation or use in ares** 
f Previously “Partially fabricsted fuel materials not shipped directly for use or instabtton in 
I mcluded in prior years as part of “Other specialized reactor components and WuiP-t,” 

of Census. 

- 

1959 

+24% 009 

7,497 

19,989 
5,404 

15,933 
27,233 
3,620 

19,456 
13,984 
1,747 

54,845 

11,773 

5,255 
( 9 )  

4,684 
*3,689 
*1,797 

*IO, 527 
*15,486 

*459 

‘3,749 

8,897 

5,98F 





ATOMIC ENERGY IN 1961 8 

antsred &e nuclear fuel element fabrication field, an hoe 
amom& it would help finance small, technicallJ’-Orien&d d 
merit companies in the atomic energy field, and a firm €?Stabfished 
in 1960 began fabricating its first order for reactor control rodQ (Quantities expl 

D u e  May, the Business and Defense Services A U *  
released the results of a comprehensive survey made for the 
mission that showed approximately 160 conc~rns in the united sh 

WEb were engaged in the production of nuclear measuring &tru, 
The survey, which for the first time showed the extent of t b  q- 
ment of the nuclear industry, also indicated that shipments of 
radiation detection or measurement devices had a value of a p p w  
mately $46 million during 195gO3 

More than 600 concerns w0re c8nvwed to reach those a&* 
engaged in the production of nUChbr measuring instruments, and 
data shown in Table 3 consequently covers 
industry. 

During 1961, total employment in the atomic 
mated to have been about 193,000. Included in 
138,000 persons employed by 318 industrial 

Virtually the e 



9 RELATED ACTIVITIES 

3.-1959 SHIPMESTS O F  NUCLEAR MEASURING IXSTRUJlENTS 
e. ,,:I5 

ASD ACCESSORIES 

(Quantities expressed in units ; values in thousands of dollars) 
4 
f 

energy actiri 
--discontinued 

idministrati, 
for the &Q- 

United S t w  
ig instnunen& 
mt of this sp.b" 
ipments of the 
lue of approxi- 

those actually 
uments, and the 
dl7 the e n h  

20,607 
20,741 
2,171 

xxx 

169 
1,71! 

91, O R  
14,545 
Ixx 

846 
341 
625 

1,340 
959 
275 

1,036 

m 
860 

1,286 
HIX 

5,261 
224 

XIX 

1,116 
16, On 
16,123 

Value 

3,941 
2,493 

955 
HXX 

989 
3,533 

967 
438 

, 498 

2,643 
235 

479 
196 
358 
751 
585 
221 
630 

839 
2,635 

6,567 
257 

1,385 
181 

xxx 

914 
3,533 
2,727 

1,087 
687 

1,610 
1,200 

1,955 

259 
1,638 

XHX 

1 in admini- 
ent's atomic -- 

ow~ number of individual s o u r ~ .  There were consumed 316,248 curies of radioiso- 
C W  this number of sources. 

Bhl-l@J, May 25,1961, U.S. Department of Commerce, Washtugton 25, D.C. 
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Unigue Occupations 

There are a t  least 14 unique occupations in the atomic e n e w  
according to a U.S. Department of Labor study which wu m w  
during June. The study was undertaken to meet the growing & 
basic information about jobs distinctive to the atomic enern h d ~  

The distinctive jobs were evaluated from the standpoint of 
definition ; education, training, and experience required ; maitid d 
physical aptitudes required; and the physical demands and T 

conditions placed upon an employee. The unique occupatkw s-s 
those of accelerator operator, chemical process operator, decant 
tion man, gamma facilities operator, health physicist, hot dl 
nician, power reactor operator, radiation monitor, m d i m  
radioisotope production operator, scanner, test reactor opniar= 
disposal man, and waste treatment operator. 

THE RADIOISOTOPE FIELD 

2 , ~ ~ t : ~ ~ t o p e  Lice5 

During the year 
ent of the nuclen 
cQflission-licensc 
dpc rcent, compa 
mtd th e 16 percent 1 

D o n g  the 1,033 
dioisotope utilizr 
6 251 for Fede- 
,:allanems fields 

organizations j 
,n&oisotope) lice1 

The number of r 
imtion of the 13 

ggmple, manufacti 
,general license, in 
E& Then such gau 
kzse issued by the 

s- 

hth production 
increase ovc 
ns at the ( 

mq (Fission P 
mp. Demand 



11 

hceP tion in 1946. Although use of radioisotopes accounted 
$* bout nine percent of the total dollar volume of the atomic 
SClo1‘ Bn 1960 (see Table l), the indii-idual effects were sig- 

t i n  obtaining new information through scientific research, 
f@ cT t11e health of the population, helping to bring to the market 
i+ of Illore uniform quality, and providing long-lasting sources 
5 r* f l  for scientific instruments in remote locations on the earth, 

RELATED ACTIVITIES 5 
F 

J,iaStG 

,@as&. 
,@jIlc@ 

d eBrg s a ,  and in space. &der Y 

p u r a  the year ending November 30, 1961, the radioisotope seg- 
of the nuclear industry continued to show a steady growth as 

@t ioission-licensed industrial users of radioisotopes increased 10.3 
rcent, compared with the 11 percent increase recorded in 1960 spe pthe 16 percent rise of 1959. 

the 1,033 new licenses issued during the year, 367 mere for 
dioijotope utilization in the field of medicine, 338 for industrial 

251 for Federal and State laboratory use, and 77 for users in 
.k%llaneous a=- fields. AS of November 30, a total of 6,512 individuals 
-4 g* ,ruanizations b 111 the United States possessed byproduct material 
daijotope) licenses. 
fie number of new licenses issued during a year is only a partial 
,;;ation -4 of the business being done in this field. Since 1959, for 
D p k ,  manufacturers of gauging equipment may sell gauges under 
s n e d  license, instead of under a special individual license for each 

when such gauges have been manufactured pursuant to a specific 
issued by the Commission. 

iis and Shipments 

5th production and sales of radioisotopes during 1961 showed a 
4 increase over the 1960 figures as a result of the resumption of 
Fations at the Commission’s Fission Product Development Lab- 
rsr~ (Fission Product Pilot Plant) a t  Oak Ridge National Lab- 
!F~F. Demand for products of this laboratory reflects the first 

- 

of success in achieving the long-range objectives of the Com- 
topes Development Program, among which is the de- 

ent of uses for waste fission products. 
of Kovember 30, a total of 438,205 curies had been shipped 

1961 as compared Tit11 the 191,122 curies shipped for the 
in 1960, and the 222,703 curies recorded in 1959. The 

income from radioisotope sales amounted to $2.7 million for 
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the first 11 months of 1961, as compared with $1.9 million 
and $2.0 million in 1959. 

Sales of radioisotopes from Oak Ridge Kational Laboratorr 
Commission’s primary point of shipment, now total 1,557,7& * t~ 

“ i  since the first shipment was made in A u p s t  1946. The 
individual shipments made during 1961 totaled 11,90h 
with the 11,773 of 1960 and the 12,028 of 1959- 

~ 3 

The number of shipments of radioisotopes made from oak k, ~ 

cannot be considered an accurate indication of the greater utilz 
of radioisotopes, since many of the shipments are bulk quantitie f: h 

nished secondary processors. The processors break dom the , bgL- 

shipments into “packaged” quantities of radioisotopes for re*k a 
During the year, cobalt 60 continued to be the radioisotope. 

e% est demand for both medical and industrial use. Ho-ivevep, the ~ 

uses of strontium 90 and cesium 137 for heat-power sources I 
manned weather stations, navigational aids, and seismograph a 
have added new major requirements for these two radioisotow 
year’s end, despite the greatly increased production of ceim 
there was still an unfilled backlog of orders for some 330,000 
of this radioisotope. Interestingly enough, 200,000 curies of & 
backlog were accounted for by two orders from secondary 
There was also a much greater demand for carbon 14 duri 
y e a r 4 0  curies were shipped, as compared with the pre 
average of 7 curies. 

as@QpQ& 

P h a t e  X a k s  

During 1961, the Commission announced its withdrawal frorn 
duction and distribution of cobalt 60 of the type used in radio 
teletherapy, and other common commercial applications to 
that the isotope is available from private facilities. Both 
house Electric Gorp. and the General Electric Co. began umg 
test reactors for the commercial production of cobalt 60 in 1963. 
Commission will continue to provide cobalt 60 in lots of lOO,OK!c 
or greater to encourage research and development of applicsti- 
large radiation sources. Cobalt 60 is also being i r n p o ~ d  kr.’-P 

United States from foreign producers, mainly Canada. 
During late 1960, ,4bbott Laboratories began private pmduhE 

marketing of iodine 131 on a commercial basis and in early 1st * 
firm, Isoserve, Inc., began production of short-lived radiozaF W j S  
sodium 24, potassium 42, bromine 82, copper 64-fOr m e d i d  
ti onal, and industrial customers. 

5 0 0 7 m  

wries of Sr-90. A 
es of strontium 
mmission’s Ha1 
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the richly laden pi 
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Curies of Sr-90. An ion exchange column two inches in diameter holding 
curies of strontium 90 furnished enough light for this picture to be taken 

*Commission's Hanford, Wash., plant. The photo was made through the 
t-thick lead glass riew window of a shielded cell in which the strontium 
tiOn process is being carried out. The crude strontium is being recovered 

richly laden production stream containing plutonium, uranium, and 
ion products at Hanford's Purex chemical separations processing facility. 
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-- 
First #]cipme&. The first shipment of multi-kilocurie quantities of stronQuni ~ 

and cesium 137 is shown leaving the Commission’s Hanford, Wash., 
a April 8, 1961, for its transcontinental journey to Oak Ridge, Tenn. The 

containing the strontium 90 is in the large, light-colored vessel on the fiwt ~ 

Tbe cesium 137 is in casks carried in the second and third cars which haye 
modi&d for this type of service. Large-scale quantities Of the two radioiwt- 
are being recovered from the Hanford fission product waste stream and 
bansported to Oak Ridge Kational Laboratory for Purification and fabrim- 
into radioisotope-fueled power sources. 

Radioisotope Recovery From Fission Products 

During August, the separation and purification of fission prdueb;i 
were resumed at the Fission Product Development Laboratory a 
Oak Ridge. Prior to its closure for modifications late in 1959, th 
facility had ’been called the Fission Product Pilot Plant. 

The modifications increased the facility’s production capacity by 
factor of about 10 if its operations were to be devoted to productjas 
of a single product. The figures below illustrate the increased ap 
bility of the laboratory on the basis of multi-product, round-the-clock 
operation for the four principal isotopes produced for medical h- 
apy, industrial applications, and isotopic heat and radiation so- 

Radioisotope Old rate of production 8 Current rate of produetioo* 

200,000 curies per year-- _ _  _ _ _  _ _  - - 5M) ,~1 ,oOO,oOo CUrieS W w- Cesium 137- - - - - _ _  - - - - - - - - - - - - - - 
Strontium 90- ____._.____________ 200,OOO curies per year _ _ _ _  ~ _ _ _ _ _ _  300,000400,000 curies per W- 
Cerium 144 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2,000,000 curies per year _ _ _ _ _ _ _ _ _  4,000,000. 
Promethium 14 i  ___._____________ 4OD.000 curies per year _ _ _ _ _ _ _ _ _ _ _  500,OOO. 

&& 

taneous basis. f 

500,oOO curies of strontium 90) represent single product operation for the plant. 

* Quantities that could be produced over one year, but all products would not be B V b b l a  On 

b Products can be made simultaneously; however, larger quantities (l,OOO,OO0 C u r i s  Of @dm 

A 

The year was ma 
hope sources for 
mmned weather 
Wered seisxnograp 
b, there to pro\ 
In a;U, the Commi: 

@than a dozen la 
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usefd Fission, Products 

during 1961 to expand as soon as possible 
to produce fission products for fabrication 

ic power sources. These became necessary as successful 
rations of prototype units pointed to future needs for isotopes 

SS of the production capacity of the Fission Product De- 
Laboratory at Oak Ridge. I n  order to supply larger 
f strontium 90 and cesium 137 especially, the Commission 
two stand-by facilities to recover long-lived isotopes from 
ms at its Hanford, Wash., plant. One of the facilities, 

element processing plant-will provide a 
separation and storage of strontium and 

uring decay of objectionable short-lived 
and permit packaging of megacurie quantities of specific 

operations. Approximately 180,000 curies of strontium 90 
o&Od during 1961 through interim process facilities at Han- 

d shipped to Oak Ridge for fabrication as heat sources in 
rators for the Navy, Coast Guard, and the 
dition, approximately 210,000 curies of par- 

purified cesium 13’7 have been recovered from the Hanford 
and shipped to Oak Ridge for further purification and 

eat source applications. The shipment of 
ion products in bulk form is being made in specially con- 

ipping casks on railroad cars modified for the job. (See 
tation section in Part  3, “Major Activities,’’ 

ese immediate requirements for strontium 
137, a program is under study to provide capability at 

curie quantities of these radioisotopes, and 
elected fission products as cerium 144 and promethium 147, 

ard chemical form suitable for final processing and fabrica- 
to end use devices by industry. 

rate of p d u -  
____s 

I,rn curl- frr P@ 
lclo C a r l *  Ff rek’ 

em was marked by the world’s first successful use of radio- 
urces for energy in two orbiting satellites and at an 
weather station in the Arctic. Early in 1962, an isotope- 

on will be lowered to the depths of the At- 
ere to provide needed information about earth movements. 

Commission’s Oak Ridge National Laboratory fabricated 
a dozen large-size radioisotope ,sources--one, a strontium 90 
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Three low-dose food research irradiators for the food pasteurbst,,, 

-* research and development progrm were installed during the ~ 

Employing between 25,000 and 35,000 curies of cobalt 60 each, the 
are located at the Massachusetts Institute of Technology ( l \ n ~  
University of California’s Davis campus, and the U&ersih I p;r ==e 

Washington. 
They can serve as on-the-spot irradiators of fish and fruit prdm 

in the progmm of research lending to methods of % 
refrigerated shelf-life of perishable food products bs r d i G  
pasteurization. The MIT unit was fabricated and installed br 
haven National Laboratory (BKL) personnel, while the ti-o \ym 
Coast irradiators were built by Process Equipment Corp., to ~ 1 %  
specifications. These irradiators were designed as semi-portable ma 
and could be moved from site to site on a trailer. 

During mid-year, the Brookhaven staff completed prelimks 
design studies on two other types of food pasburization uniK& 
transportable and the other a central or in-plant unit. The unir & 
signed to be transportable could be mounted on a railroad car or m 
and moved from harvest site to harvest site. It would emplq m 
halt 60 Sources of up to 100,000 curies of activity and could be F: 
in less than 48 hours by two men. 

The central, or in-plant, design calls for a cobalt 60 SO~IW of 
proximately 300,000 curies. Such plants could be centmlly 1 
to serve the needs of a large, diversified fish processing area 
the same manner as do today’s central ice or freezing plants, or cy 
could be “tailored” for pasteurization of specific types of fd 
processed by a specific firm. 

THE IKTERN14TIOh’,4L 3L4RKET 

gWsiorn Project. Phot 
2 t l r l t 1  electrical kilov 
- e t a  Elletronucleare 
m t n m  reactor projec 
r 4 e n  Nuclear Powel 
I= It will utilize a a 
ssmal General Electri 

samg 1961. Highl 
EE described below. 
h a t i o n a l  Activii 
y r t .  

&I September 2, t 
%tion for  propos 
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trical kilowatt reactor plant being constructed in Italy by the 

reactor project invitation issued in 1959. The plant, similar to the 
Suclear Power Station in Illinois, is scheduled to start operation in 
xill utilize a dual-cycle boiling water reactor being built by the Inter- 
General Electric Co. 

1961. Highlights of these and related Commission activities 
ed below. More complete details are included under the 

Cl3T 

,fiici pa tion- 
tr ,&Titi= 

tember 2, the Commission and Euratom issued the second 
for proposals from private or governmental organizations 
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Possibh proposab. Atomics International has Undertaken fur 
German firm, Baden Wurttemberg Nuclear Power Plant plQnr+& 
Asso&&m, (KBWP) , a feasibility study for a 150,000 electrid 
watt organic cooled and moderated power reactor. The results of 
study, which is expected to be completed by mid-1962, will detcPrpt, 
whether KBWP will submit a reactor proposal under the r& 
Euratom second-round invitation. 

SELNI request. The SELNI Nuclear Co., for mhich Westir@- 
is building a 165,000 electrical kilowatt pressurized mater reactor, f.,a 
applied for entry under the second phase of the joint propm fw 5 
fuel arrangements. This reactor-plant is already under constma= 
near Milan, Italy, and if not admitted into the joint program d h 
fueled under the U.S.-Italian bilateral agreement for cooperatioe 

Joint Research and Development Projects. 
U.S.-Euratom Joint Research and Development Program 
contracts for work carried out in the United States i n c r d  
two in 1959 to a total of ten in 1960 and to a total of 20 a~ 
tember 30, 1961. The Joint Research and Development Boa 
authorized expenditure of $4,241,214 for this work in the Unitedpm 
I n  addition, the Board has authorized two U.S. padi 
assist in projects a t  Fiat., Italy, and Mol, Belgium, at a n a  
cost of $77,170 for both. All research carried out under 

The total n a m k  e! 

;is of December l 
built in the '  

-ad ud& power reac 
3- msearch, and t 

Philippines, 
lBdon@1&7 * Finland, 

teaching reacto 
.I $I. The fimt U.S. 

boiling wat 
-3frtin, Germany 

sd hieved full p 
orthy in that ssota" 

w p e .  (See also 
Appendix 10.) 

a address bef 
g&g in Tokyo 01 

smounced the 
& gale of enriched 
'd: 
g) The CommissioI 

m a t s  for coope 
€or enriched rea.1 

@ Requirements c( 
year suppIy of f 
with a right of 1 

JWWS' notice. 
4 Special nuclear 

prices identical p 
$1 &Processing ch; 

Wrators. 
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. d i r e c d  tomwd those types of power reactors to be built 

were I? rwearch and powe- reactors 
tes for delivery abroad. This number 

reactors in Belgium, Ja.pan and Italy (2) ; and 13 test- 
and teaching reactors in The Netherlands, Iran, Italy, 
ines, Thailand, Turkey, Viet Nam, Austria, Pakistan, 
and, and Japan. In  all, 33 U.S.-built testing; research, 

reactors are now operable in 18 countries and West Ber- 
rst U.S.-built power reactor abroad, the 15,000 electrical 

ollhg water reactor constructed by General Electric a t  Kahl- 
Germany, produced its first electric power in June 1961, 
ed full power operation in October. This reactor is also 
in that it is the first privately financed power reactor in 

(see also table on Reactors Built, Building, or Planned, Zroup of seven F- 

ie plant equipment_ 

s undertaken for -temn Fzlel Guarantees 

address before the U.S.- Japanese Atomic Industrial Form 
in Tokyo on December 5,1961, Cornmissioner Robert E. Wil- 
unced the following Commission determinations regarding 
of enriched uranium fuel to other countries on a long -term 

to sell to other nations, under agree- 
e material to meet their requirements 

ill be negotiated covering up to a 25- 
,pear supply of fuel for a specified reactor, or group of reactors, 

n the part of the purchaser on five 

pecial nuclear materials will be sold to bilateral partners at 
@;ces identical with those charged U.S. industry. 
b m s s i n g  charges will be the same for foreign as for domestic 

)r. The results of 
d-1962, will determim 
Iosal under the 1 - S  

Charges f o r  ~nrr iched a d  ~ e p t e t d  uranium 

ssion reduced its base charges for en- 
d increased its use-charge rate from 
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4 to 4% percent. These changes apply both domestic. and 
wers, and the net result is expected to be to encourage collstr 
enriched uranium reactors abroad. 

Fabrication of reactor fuel for reactors abroad contin ws tf- & 
carried out by a number of u-s. firms- -4mOllg those cornpa 
supplying enriched fuel elements f o r  foreign reactors are. I 
Nuclear COT., Sylcor, Davison Chemical Co,, Aerojet ip 
Atomics International, General Electric, A.MF’ Atomics, 
cock and W~~COX.  

countries having bilateral agreements Tit11 the U.S., for an 
ment to their agreements to enable these countries to fabricate 
nuclear material supplied by the United States for use in aB 
country. This change is in line with the Commission’s desim gee 
courage the use of enriched uranium. 

During 1961, the Commission decided to collsider request4 

INTERNATTONAL CONFE~NCES AND EXHIBITS 

The Commission’s international conference and pqm= *- 
support the growth of peaceful nuclear e n e r a  utilization t h m k k  
the world. The United States nuclear industry, in turn. prQrg- 
strong support for these two programs. Afore complete &t& 
subjects mentioned below mill be found in the International ,htY2- 
section of Par t  3, “Major Activities,“ of this report. 

Scientific Conferences 

A total of 25 international scientific meetings sponsod 
American scientific or educational institutions and inkrnatio 
tific or governmental organizations received assistance fmm tk C= 
mission during 1961. The Commission makes ahinistratiw 
ments and in some instances provides travel funds for E.S. 
to meetings. The International Atomic Energy Sgencp t 
Conference on Plasma Physics and Controlled Fusion E e s s ~ h  
in Salzburg, Austria, is the largest conference that the U k L $  
sponsored. The Cbrnmission financed the travel for $6 of ‘Gs 
delegates to this conference. Errpenses of the other 
funded, for the most part, by private industry or eclucntioaJ 
sk  of the American delegates to the I A E A  Conferenm ur. 
Electronics, Belgrade, Yugoslavia, were sent at indu- 

5 0 0 1 1 b 2  

-- 
,#e Janeiro Exhil 

-g2u~ at Work” exhil 
;* 1%1. The exhibi 
s-f~51ed Sugarloaf Mo 
5 r:wl-coated nylon I 
SEE& supported by ail 
dsxting in less tha 
s Wfoot inside len: 

- 

I Participat 

200 America] 



RELATED ACTIVITIES 2. I 

‘00 American industrial concerns have displayed their prod- 
in connection with the Commission’s international nuclear 

e&ibit. TT’hile the industrial equipment displayed at e f i b i t s  
mnventional manufacturers’ plates, there is no sales activity at 

I the exhibits are scientific and educational in nature, rather 
ercial. -4s a direct result of this industrial participation, 
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however, two sales consummated during 1961 were reported 
Commission. Kinki University at Osaka, Japan, pur& 
can Standard’s University Trainkg Reactor (UTR- 
the Commission for inclusion in the ToLyo exhibit (If 
Alderson Research Laboratories, Inca, sold a radiation 
manikin in Brazil after a similar piece of equipment 
played in the Rio de Janeiro exhibit (May %-June 4 

m e  Co-ssion leases operating research and tr 
under contract and provides funds to Jhokhaven National 
tory for design and fabrication of gamma facilities, 
remaining operating equipment is lent bY firm which mabe avail&& 
the latest transistorized nuclear instrumentation for inclusjor: 
particular exhibits. During 1961, for example, a 
industrial organizations contributed products or serv 
American exhibits shown at Rio de Janeiro, Brazil, a 
(October *(-November 7) ; approximately 30 participated 
hibit at Beirut (October &November 8). I n  addition to the mab 
pieces of nuclear equipment previously mentioned, the c o w a  
procures from industry numerous small exhibit corn 
and such services as building design and fabrication, 
ing. (Additional details on these exhibits d l  be f oun 
national Nuclear Energy Exhibits” in Part 3 of this report,) 

the 

Nuclear-propelled Cruiser. First of the U.S. Navy’s nuclear-propell& 
ships to join the fleet was the guided missile cruiser Long Beach which ss 
missioned on September 9, 1961. During November, the nuclear-poKd 
craft carrier Enterprise also was commissioned. The LOW Beach 
pressurized water reactors for propulsion power while the EntW)*e 
Both ships have been termed “very fast and maneuverable.” In ad 
Navy had 24 nuclear-propelled submarine in operation by the end Of 
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SPACE AND MILITARY REACTOR 
ACTIVITY 
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Tile pitr 1961 xas one in which ,ztomic energy was extended to new 
Illtiem, not only to distant places on this planet such as the South 

reas, but also into space. Additioually, the U.S. Navy com- 
. -ioIled its first tKo nuclear-propelled surface ships. 

rnnjor milestone was reached in the United States space program 
*June 29 with the orbiting of a U.S. Navy T R A N S I T 4 4  naviga- 

,In 1 satellite using a plutonium 238-fueled thermoelectric generator ,@-Ja 
~ power source. The presence of the “atomic battery” in the satellite 
ked the first time that nuclear energy has been used in space and 8i 

a major advancement in the Commission’s program to develop E.@ 
~ act nuclear power sources. A second navigational satellite, @mP rg .~SIT4B,  was launched on November 15 and is also transmitting 
Jeal”ls successfully using a similar nuclear power source. 

n e  five pound, 2.7 watt generators are powering two of the four 
$~gational transmitters in each of the satellites which are send- 
.aBdata back to earth. They are designed to perform for five years. 
fiese small generators are the first step in the program now underway 
a deTelop a radioisotope thermoelectric generator for the operational 
mVSIT navigational system. The two satellites are prototypes of 
sse& which will provide accurate sightings for ships and planes 
d w  all weather conditions. Other work is going forward on Sys- 

for Nuclear Auxiliary Power (SNAP) using both radioisotope 
and small reactor units in space vehicles. 

j Significant progress is being made on another important use of 
awer generation in space exploration, the use of nuclear energy as 

on-getting vehicles into space and equipping them with 
mer for travel over great distances. Work is moving forward on the 
kint Commission-National Aeronautics and Space Administration 

t ROVER nuclear rocket program to develop propulsion sys- 
for manned or unmanned space exploration. Such nuclear sys- 
should have significant advantages over chemical rockets because 
eir greater thrust per pound of propellant flow. The ROVER 
rs are designed to heat hydrogen, the most efficient propellant, 

fiigh temperatures, and then to expel it through a jet nozzle. 
non-flyable experimental reactor tests hare h 1 1  conducM- 

~ h ~ t  being in December-using gaseous hydrogen as a propellant. 
asries will be continued in 1962 using liquid hydrogen. The 

of the tests thus far permits reasonable expectation of rapid 
1 progress toward flight performance reactors. 

trz 
pin' a? 
7 i i 3  

-% 

I -  
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Reactor tests also Kere conducted during 1961 on Project pLt' 
.rrhicli is designed to demonstrate the feasibility of a n 
engine for use in strategic missiles under a Joint Co 
Force program. During these ~ ~ ~ c t o r  poTT-er ru11~, t eniperatur& 
excess of 2,000" F. were at.tained in the reactor core. T 
t1ie program is testing of a flight-type rextor  .\rhich coLllci 
a propulsion system for low-altitude supersoiiic flights. 

ing the year, the Commission-Air Force program f 
pelled aircraft was terminated in Rlarch by Presidenti 
work vas  cancelled on the direct and indirect cycle re 
t,oward an actual manned aircraft application. The 10 
watt, lithium cooled reactor experiment planned for  the indiw,t cr.., 
approach m-as redesigned and reoriented to an advanced Iiigll tentlir-,- 
ture reactor experiment to further lithium cooled rexc 
A high temperature materials program was initiated at 
aircraft contractors? sites to advance materials techno1 
utilize the capabilities and experience of the personnel at these site 

The land frontiers of nuclear power were extended in 1961 tQ 
South Polar continent of L4ntatrctica. In  October, a S 
isotope device mas delivered to the R'atvy for shipment to the i;lap 

tic to power an automatic weather station. 
to t,he unmanned weather station put into operation in the 
earlier in the year by the U.S. Weather Bureau. Earl 
reactor components of the Portable & d i m  €'over 
(p~l-&i.), developed under the Commission's Army Reactoe 
!3 aram, were shipped to the ,4ntarctic for installation at Mr&& 
Sound. This plant is to provide electricity and heat for melting 
at the Naval Air Facility there. Another Army Reactor, the Po 
Low Power Plant KO. 3, is planned for installation in an 
Byrd Station in the interior of Antarctica. 

The operation of the PM-3A at RlcMurdo Sound will ma& 
first use of a land-based power reactor not only in the Antartltk 
anywhere south of the equator. This, of course, excludes the 
nuclear-powered submarines which have previously opmtd 
Southern Heniispheric waters. 

The nuclear-powered fleet continues to grow, increasing 
operating submarines a t  the end of 1960 to 24 OperatiW snub 
one guided missile cruiser, and one aircraft carrier by th 
The cruiser Long Beach, commissioned on September 99 
nation's first operating nuclear-powered surface mssel. 
aircraft, carrier Enterprise, powered by eight reactors, IT 
sioned on November 25. The total number of nuclear-PTe 

Wliile the nuclear space effort continued at  an accelerated pace dr:r 

The station will be si 

S f l f f l l [ : b  
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including those operating, is 61 submarines and 

tailed account of Commission projects in the space and mili taq 
carried in Part 2, the Kuclear Power Program, of this report. 

RELATED ACTIVITIES 

THE CIVILIAN NUCLEAR 
POWER PROGRAM 

, w a r i z i n g  reactor construction and operating activities 
,cI 1961, it can be stated in general terms that operating activities 
encouraging while construction activities were discouraging. 

suit of the successful operation of three large-scale power 
plus the support of three experimental plants, some elec- 

was produced by nuclear energy nearly every day of the year. 
e other hand, several other reactors which were expected to be 
~g in 1961 did not achieve criticality because of delays in con- 
ion or technical difficulties. 

OPERATIOn’,4L EXPERIENCE 

‘ar l)I-rk 
Lon. -1:; 
orien? I-; 
~1 mZd~ 

5 fUl?i iet  

. and :rr 

,&g operating history during the year was provided by the 
01% Atomic Power Station, the Dresden Nuclear Power 

and the Yankee Nuclear Power Station. Together, these 
ts generated almost two billion kilowatt hours of elec- 

ing the year, four times as much as was generated in any 
year. I n  1961, several hundred thousand families were 
atomic electric power for cooking, lighting, heating, cooling, 

ear success story of 1961 was provided by the Yankee Re- 
: at Rome, Mass. The plant was built and put into operation at 

to Yankee of $43.7 million as against the ori,o;inal estimates 
million. Conipany officials are predicting 11-13 mills per kilo- 

m/kv&) power on the first core as compared with previous 
s of 13-14 m/kvh only after the third or fourth core had been 

ginning of the year, the reactor attained for the first time 
design pover of 110,000 electrical kilowatts (ekw) . I n  light 

=mctor’s operating experience at this power level, the company 
=M and the Commission approved an amendment of its license 

permit operation at 485 megawatts thermal (Mwt), which 
to be the equivalent of about 136,000 ekw. Subsequent 

er services in various parts of the country. 

-t 

WI at this thermal capacity provided an even higher electric 
5 O O l f b l  



-2\iuclear Electricity. The glowing electric lights in the p71oto above are the ea: 
known use of electric power produced through atomic energy. The phot,,- 
taken on December 20, 1951, at the Commission’s National Reactor T 
tion in Idaho when the Experimental Breeder Reactor No. 1 (EBR- 
into operation. Built by Argonne National Laboratory, the EBR-1 (no 
in photo) had a core the size of a football and gave off enough h a t  
generator (shown a t  right) to produce 150 kilowatts of electricity. 
shows the lights of downtown Pittsburgh, Pa., which receives a part & 
electricity from the Commission’s Shippingport Atomic Power Station 
the distribution network of the Duquesne Light Co. (photo c o u w  of 
house Electric Cow.). 

Photo 



Encouraging results also were obtained from the Shippingport 
Fhich completed its fourth year of operation in December. The 
r was shut down in August for its second refueling of seed e le  

ts, a task which took only 44 working days-as compared with the 
co or king days required for the first refueling. The blanket ele- 

are still in the core and have fa r  surpassed their design lifetime 
ii,oOO equivalent full power hours. Inspection of these elements 

the second refueling indicated that they probably could be 
teed ~ u c c e s ~ f ~ . Q  through a fourth seed lifetime. Because of 

extended lifetime of the first core blanket, the second core, which 
crease the power capability from 68,000 to 150,000 gross el%- 

s, will probably not be loaded until 1963. 
e 180,000 ekw Dresden plant-stiU the largest operating 
wuntry-continued to be shut downq during the first 

of 1961 because of component problems, operation was verg sat- 
when resumed at  the beginning of June. The power level 
hhed at full, or nearly full, design power for most of the 

der of the year and operation was relatively trouble-free. 

ctor -8 shut down on November 15, 1960, because of control rod difficulties. 
found that a control rod drive tube had severed and a second drive tribe 

cracking, i t  was decided to remove the entire core and examhe 
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The mechanical trouble which the Dresden reactor 
early in the year-that of cracking of 1 7 4  PH stainless 
rod drive components-led to reexamination of compon 
reactors under construction. This was because the type of 
steel which developed cracks in the Dresden plant also R 
in most of the other mater reactors being built. 

trallecitos B o m g  Wakr 1 
Nuclear Power S 

Nuclear Emerime 
ionsolidated Edison Tho] 

t.dlecitos Experimental S 
Bay Reactor- - - _ _  

STATUS O F  PROJECTS 

Several plants did not meet their 1961 criticality schedules b&ab 
polnboldt Bay Reactor-- 

of developmental problems such as fuel fabrication difscdties 
sure vessel cladding cracks, procurement delays, or lab 

experimental scale Los Alamos Molten Plutonium Reactor Experimar 
The only new reactor that achieved criticality in 1961 platoda Recycle Test 1 

water Component 
Erpermental Breeder Re: 
E v e n t a l  Organic COC 
volton Salt Reactor E.w bwa High Temperature I 
E*rimental Beryllium c 

f;hippmgport Atomic Pow 

(LAMPRE). The delayed projects now scheduled for initial opes. 
tion in 1962 are the Elk River Reactor, Consolidated Edison ThOfinF, 
Reactor, Saxton Nuclear Experimental Reactor, Boiling water Er- 
periment No. 5 (BORAX-5), the Heavy Water Components T~ 

Reactor No. 2, and the Enrico Fermi Atomic Power Plant. 

permit for the Fermi project was resolved by the United sUk 
Supreme Court in favor of the Government. More construction 
mas needed, however, to replace graphite shielding which &k&mti 

actor, the Piqua Nuclear Power Facility, the Experimental B~~~ vment-With Utility P: 

Litigation regarding the Commission's issuance o 
e Power Demonstrr 
Round Type Arrai 
lam h'uclear Powei 
River Reactor----. 

under test and to take care of other developmental matkrs. It 
necessary, therefore, to extend the completion date to t 
1962. Yankee Atomic Power Enrico Fermi Atomic 1 

Path5der Atomic POT The Elk River (Minn.) reactor has experienced an extended d&t 
mainly because of problems with the reactor vessel. Corrective si& CaroUnasVirgm Tu€ 

Big Rock Point Plant- 
High Temperature & are being taken and further tests are underway, but the public hearkg 

necessary prior to issuance of the operating authorization dl nath 
held until all questions on the reactor vessel have been satisfsclu* des some oil-fired s ~ p e  

resolved. Progress in Power R ~ S  
While some projects experienced delays during construction, o h  

experienced lengthy delays before construction started. Constm- 
of the High Temperature Gas Cooled Reactor pro 
delphia Electric Co, was scheduled to start at Pea 
april 1961, but will probably not get underway un 
1962 because additional technological data were needed 
struction permit could be issued by the Commission. T 
supplied and a public hearing on the issuance of a construction 
was held during December 1961. The matter mas pe 
Hearing Examiner at the year's end. 
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an extended delay 
. Corrective i;tep 
the public hearing 
izrztion Till not tic 
been satisfactod? 

5, OOO 
180, ooo 

3,250 
255,000 
48,500 

0 
313, OOO 

150 

0 
0 
0 

2,650 
0 

16,500 
0 
0 
0 
0 

60, OOo 
6, OOo 

w2o 

75, OOO 
*n,m 
11,400 
16,300 
50, OOo 

141, OOO 
60, OOo 
62, OOO 
17, OOO 
47,m 
40, 

I 

.Wzuies some oil-fired superheat. 
'&"Progress in Power Reactor Techn6logy" in Part 2 of this report for description of types of arrange- 

:%ra 
*%W mbmitted in response to &st round invitation. 

deration of the proposed cooperative project with the cities of 
geles and Pasadena regarding a 50,000 e h  boiling water re- 

vas halted in February when the two cities withdrew their pro- 
4 because of site problems and economic considerations. Later in 
4,rar this reactor project was reactivated as the Lacrosse Boiling 
'W Reactor project as a result of an unsolicited proposal from the 

h d  Power Cooperative, Lacrosse, Wis. 
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I n  November the Commission reached the decision not to go fo, 

on the Small Pressurized Water Reactor and the Low T 
Process Heat Reactor projects. The Commission determined that 
two projects could be deferred with the least detrimental effect o n ,  
over-all reactor program. The action was taken in conjunction ki: 
the President’s request in October to all Federal agencies to 
the initiation of deferrable projects. It is expected that selected 
search and development applicable to these two reactor 
continued. 
Since the Commission was unable, in 1960, to obtain any 

of a third-round type (Commission pays for certain research 
velopment ) for a prototype organic-cooled power reactor, an inriO 
tion was extended during 1961 for proposals on a SeCOnd-roUd bs 
(mder  which the Commission o m s  the reactor) - Only one 
was received in response to this invitation and it was not %tisfacttome 
In light of the President’s request to postpone the initiation of ct; 
ferrable projects, the Commission has decided to defer 
of this project. 

Because of technical and economic uncertainties, the 50,oo~ 
gas-cooled, heavy-water reactor planned for construction in r* 
Florida was terminated in May. The Commission, after evalnatlag 
the project, decided to terminate rather than to continue the resear~f, 
and development program for another two years as was p r o p a  
the East Central and Florida West Coast Nuclear Groups, pa& 
pation of the companies in the Commission’s program has not, 
lost, however, for the East Central Group has a g m d  to Gonduda 
evaluation of various heavy water reactor systems from 
point of view using data from the Commission program, 
Also, because of various technical and economic reasons, W O * ~  

the aqueous homogeneous reactor concept was phased out at the end d 
fiscal year 1961. This included shutting down and placing 
the Homogeneous Reactor Experiment No. 2 at Oak Ridge, T w  
Much of the previous effort on fluid fuel systems at Oak Ridge is EQE 
being concentrated on the Molten Salt reactor system. Facility 9tartf- 
fication began in May for construction of a reactor experiment. of * 
type- 

Eegotiation on the Southern California Edison Co. and the Fm- 
inghouse Electric Corp. proposal regarding a 355,000 e h  P m a  
water reactor scheduled to be built on the Southern Californis 

A longer-range 01 

The reactor types 
ef economic nuclear 

at a standstill pending resolution of site problems. A l0V-m 
lease is being sought by the utility firm for a site on the Marine 
reservation at Camp Pendleton, Calif. 

With its 48,500 elm Humboldt Bay nuclear power plant vdl 

5 9 3 1  i 12 
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w&ruction schedule, the Pacific Gas and Electric Co. an- 
in June, plans to build a 313,000 ekw boiling water reactor 

Pt)gdoga Bay, about 50 miles north of San Francisco. Construction 
rlvately owned plant is expected to get underway in the lat- @fTi:of 1962. Both the Bodega Bay Reactor and the proposed 

leiion in 1965, and the Humboldt Bay plant in 1962. The two 
@P #le plants are expected to be competitive with f d  fueled 

in those areas over their lifetimes. The operation of these 
PIBats on this basis would be considered an important step towards 
+Ba,mmission,s general goal of economic nuclear power. 
Eba iM of the delay of numerous projects during 1961, the Com- 

*on has not altered its basic objectives for the Civilian Nuclear 
program. The Commission’s short-range objective is to make aJssl 

PW@ ible by 1968 for utility owners in high energy cost areas to elect, ’< basis of economic considerations, to build large nuclear plants *& &er  an conventional plants. 
A longer-range objective is to achieve such technological advances 

ts@ enable ever-increasing numbem of U.S. utility owners in the 
~ 0 ’ ~  to make such choices in widening ranges of locations using 

The reactor types which are expected to attah the short-range goal 
danomic  nuclear power in high fuel cost areas by 1968 are the 
~ r i z e d  and boiling water concepts. Other concepts such as the 
&c, sodium, or gas cooled reactors may show a greater capability 
@&eve the long-range objective of economic nuclear power in ever 
idening areas of the United States by the 1970’s. 
Therefore, to achieve both the short- and long-range objectives, 

& &&ion is carrying out a broadly based reactor development 
;pgmm embodying several different concepts. The section on Prog- 
ss in Power Reactor Technology, in Part  2 of this report, includes 
rstatus report of the projects in each concept now being developed, 

tbe 
@ csd, 

d 9utbern California Edison Reactor are tentatively scheduled for 

Dsp 

reactor types and sizes. 

DEVELOPMENT WORK IN INDUSTRIAL LABORATORIES 

Beactor development work conducted for the Commission by pri- 
ata industrial organizations, largely in their own facilities, r m  
h e  $100 million annually for the first time in the h a 1  year ended 
he 30,1961. T h e  incmase of $18.6 million, or 20 percent, over the 
mparable amount for the fiscal year ended June 30, 1960, dso re- 
ked a more than proportional share the increase in the total amount 
sient by the Commission on such work. Amounts spent with other 
‘W of organizations increased only 17 percent. The distribution of 
i 
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The Reactor Industry 

At mid-1961, 65 reactors of all types were under active design 
construction in the United States with a total estimated cost of 81%~ 
million compared with 66 reactors with an estimated cost of $ b ~  h 

million at mid-1960. These estimates are based on quarterly 
conducted by the Commission. The surveys cover all civilian, Gr 
and Navy land-based plants (other than those sold abroadj &j 
plants in the Maritime Program? Costs incurred for thew 
during the fiscal year ended June 30, 1961, totalled $335 a 
an increase of about 15 percent above the $289 million of m t g k -  
curred in the fiscal year ended June 30,1960: 

The backlog of costs associated with these projects and to h b- 
curred after June 30, 1961, was estimated a t  $533 million, co 

, with the $716 million backlog estimated at June 30, 1960' 
reduction reflects substantial progress toward the completion of ~f 

ian power prototypes and experiments coupled with the limited 
ber of new starts in this category during the intervening 
Civilian power prototypes and experiments account for 
half of the total amounts reported for all reactors corered. 

Reactors included in the6e total6 are listed in Appendh 11. 
3DoUar amounts used are for complete reactor projects including, for exam**- 

components and construction, research and development on each sPeciflc 0 
of use charges, non-nuclear portions oi central station electric power plants, 
and training of operators. An exception la the NS Bavunnah on Which On 
plant costs are included. 5 0 by 1 " ~  \4-15, U n a 1  Report to Congreaes (January-December 1960)* 
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he 66 reactors under active design or construction on June 30, 
builders had completed 16 at an estimated cost of $142 million 

I@?'?'- ,,,d of the year. Two of the 16 were cirilian pom-er prototypes 
one was a military prototype, tx-o were for civilian 

@ . cr one mas for military testing, and ten were for civilian research. 
@@'~oj~ts-a cooperative power project in Florida and a military 

- ;oP 
reactors under active design or construction as of June 30, Il"a included 1'7 new reactors started during the year with a total 
cost of $1'78 million. Four of these were civilian power I#, 

es or experiments, two were military prototypes, two were 
~~ ,;~ilian testing, two were for military testing, and seven were 

@ gactor projects included in Table 6 through 9 account for about 40 
t of the total for all reactor work. The survey excludes reactors 

<kual naval propulsion (but includes Navy land-based proto- 
a d  excludes reactors for aircraft or space applications. The 

iar 

bggr amounts reported in the survey are limited to costs directly 
,,ociated with specific reactor projects and exclude costs for general 

~ *-fir research and developnient purposes. The general research and 
hdopment costs and costs associated with naval propulsion, aircraft 
A c n a e  reactors are shown in Table 10 which indicates a total for all 

of t2 

eSIJuL 

reactor in Idaho-were discontinued during the year. 

& a t d  
@@P 

research. 

*TI@) 

d r  work tor the year ended June SO, 1961, of $792 mllion, an in- 
of about 10 percent over the $715 million for the fiscal year 24 June 30,1960. 

TABLE 6.-DOMESTIC REACTOR PROJECTS UNDER DESIGN OR 
CONSTRUCTION 

! 
i I I 

,A.LLA"I* -- ---- - 

ects and to be ie- 

.":_.- At June 30,1980 A t  June 30,1961 

of Projects estimated of projects estimated 

:ompletion of cipi'f- $1,328.3 SI, 360.7 

million, cornpad 
e 30, 1960.' Tfib (&fiuiO?ZS) (MillionS) 

h the linlited B w  Reactor Projects- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1,013.8 955.8 
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TABLE 7.-COSTS INCURRED DURING FISCAL TEARS 196h1Rl 

TABLE 8 . 4 O S T S  AND ESTIUTES BY SOURCE OF FUhi5 

I Projects active as of June W, 1Mi I 
Costs in- 

year i%l 
c m e d  fiscal Total esti- Cumulative m b  

thru June 30, in- e 
1961 Jnnskm 

mated costs costs incurred . ars$ to 
of projects 

-I_ ---- __e 

( M i i i O n S )  (Mllf0788) (?&aim) (- 
All Projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- $334.8 $1,360.7 l23.1 mi 

I__ 

s o ~ r m  oi Funas: 
I l f  

rar 
32 1 #f 

Fedem1 Governman t _ _  - - - - - - - - - - - - -- - -- - - - P7- 6 863.2 548. Q 

Atomic Energy Commission * _______-_ -  223.6 871.2 601.2 
Department of Defense ________-_- - - - -  -- 12.0 46.3 

Privately owned utilities __________-__ -_  82.6 365.8 244.9 Ili 

2.0 25.7 16.6 EE 

97.2 417.6 59.2 

37.7 25.1 

Other Federal Agencies __--__---------- 

Industry and Others ___________-_- - - - - -  ---- 
nt 

wr 8.2 
6. a 24.0 

Publicly owned utilities ____-____---_---  0.2 
Manufacturers and universities..------- 

The Commission incurred costs of $87.3 million duiing fiscal yesr 1961 in its reactor 
grsm 
included here. Commission costs include depreciation and fuel consumed. 

for reactor reseer& and development. Of this total, only $76.3 d o n  rehad d h d r  
* 

5 ? 0 1  I 7 b  

/- 

Total, all reactor work--- 

IM. 

The nuclear amid 
fSG1) at the Natio 
4 3961, had no majc 
aaactorprogram. It 
dmme of the safet3 
&B Military React, 
adiscussion of the 



RELATED ACTIVITIES 35 
S O F  EXPENSE 

Costs in- Total esti- 
curred fiscal mated costs 

year 1961 of projects 

(MiLliona) (MiEEiona) 
$334.8 $1,360.7 

- 

236.4 913.4 
76.9 360.6 
13.0 59.7 

. 2  3.4 
6.6 21.4 
1.7 12. 2 

~ 
10.-TOTAL ESTIMATED COSTS FOR ALL 

Cumulative 
msts incurred 
thru June 30, 

1961 
- 

(Millions) 
$5828.1 

526.3 
283.6 
24.5 
2.6 
8.9 
2.3 

-- 

Estimated 
costs to be 

incurred after 
June 30,1961 

(Millions) 
$532.6 

387. 1 
87.1 
35.2 

.a 
12.5 
9.9 

EACTOR WORK 

(MiUim) (MiUions) 
$289.0 5334.8 

144.1 149.7 
104.4 106.6 
32.3 56.0 
63.5 59.3 

81.4 85.6 

714.7 782.0 

nuclear accident at the Stationary Low Power Plant No. 1 
) at the National Reactor Testing Station, Idaho, on January 
1, had no major direct impact on the nation’s over-all nuclear 

m. It did bring about, however, a general tightening 
the safety procedures under which the program operates. 
ary Reactor Section Part 2, “Nuclear Power Programs,” 

usion of the accident and some of the investigative findings.) 

- =  

of Reactm Operations 

ediately after the reactor accident, the first such fatal accident 
ion history, questionnaires were sent to the operators of 

ion-owned or Commission-licensed reactors, asking for 
ion regarding performance of these facilities and safety 

S O  



3 



g I ~ j  R ~ W ~ O V U Z .  Photo shows the 13-ton pressure vessel and core of the S E I  
being removed from the containment shell on November 29-10 months 

26 dars after the accident. In order to  make the remora1 possible, the 
s8nd part of one side of the containment building had to be dismantled. aS 

reactor bnildiw @ 

er plant KO. 1 (sb’’ 
,ws a “&errs @if-* 

mer lights and @ @ 

,teel, the reactor*’ 
radioaCtidt? mp down for maintenance work.) 

ices and controls in use. The object of the survey was to obtain 
hensive and current picture of certain aspects of reactor 
s and safety procedures as well as to make sure that all 
safety precautions were being taken during periods of re- 

(The SL-1 accident occurred while the reactor 
2nt, w b i ~ b  O M U ~  

ahtenance. 

ere= 
, prevent iddati’’ 
bad been part.h’@ bi+ 

e 
-- 

a step toward further assuring the identification of potentially 
e Operating conditions noted during the operation of nuclear 

5 0 0 7 1  
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research and power reactors, the Commission began modifying sag, 
licenses, especially those for research facilities. 

% 

The modification, in the form of an amendment to  the lice 
adds procedures to be followed with respect to operations wh 
reactor is shut down and when a change in core reactivity 
involved; and ( 2 )  requires the reporting to the Commission of ant - 
deviations from the predicted operating characteristics of the reach;, 

“Sei t l j  
en tl& 

1ght 

Persortnel Proceduyes Survey 

=b 
are operating nuclear reactors and critical facilities to detem* me h 
type and size of operating, maintenance, and health physics ab 
in actual use at each facility. 

The purpose was to obtain comprehensive illformation on the mq 
rent stafig of licensed reactor operations. The information is ~i 

used for development of revised criteria for the minimum size of 
operating staffs for the various types of reactors and critical 
ment facilities. 

The Commission also undertook a survey among . . .  its licenses 

Safety Staffs in F&2d Oflcea 

The Commission also took steps to assure that its field Opemtim 
Offices are more knowledgeable of the conditions of reactors opem* 
under their jurisdiction through the establishment of reactor ~a fen  
inspection staffs at the Operations Office level. 

The safety staffs are made up of technically qualified persormj 
responsible for making independent inspections of reactors and CXII). 
tractor-operators under the jurisdiction of the pertinent Operatiam 
Office. 

Contract Modijications 

The Commission’s contractor-operators have always been r~* 
ble for safe operation of reactors in their charge, and t h ~  R 

sponsibilities were included in the contracts under generalized tern 
I n  order to delineate these responsibilities more specifically, th 
mission is incorporating into its reactor operating contracts ~m 
which spell out in detail the various aspects of health and safety 
cautions contractors are required to take. (See Contractkg 
section in Part  3, “Major Activities,” of t h i s  report.) 
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act cause of the accident has still not been &ermined, al- 
hute physical examination of the reactor core may lead to 

mination now that it has been removed for disassembly. 
e high level of radiation (as much as 1,000 roentgens per 

rounding the reactor core, it could not be removed from the 
the end of November. Prior to its removal, examinations 

nducted by remote means, such as movies or closed circuit tele- 
with a lead-shielded camera lowered into the reactor area by 

reassuring factor regarding over-all reactor safety was the 
that the nature of the radioactive fission products, fuel frag- 

water and steam drenched debris violently ejected from 
flptmd control rod ports in the top of the reactor vessel at the 
of the accident was such that a major portion was retained 

ilding, although this was constructed of light gauge 
and wasnot designed for “tight” containment. 

PROGRAMS IN SUPPORT OF INDUSTRY 
tory responsibilities to encourage the par- 
industry, educational and scientific institu- 

r organizations in the over-all aspects of the atomic 
program, the Commission took a number of actions that en- 

industrial program while, at the same time, the actions as- 
ny changes brought about would not create undue hazards 

alth and welfare and would not be adverse to the na- 

SSION ACTIONS DURING 1961 HAVING A BEARING O N  INDUSTRY 
lent O p e d -  

trial Participation 

ay 1, 1961, the Commission established an Office (now Divi- 
icipation which reports directly to the Gen- 

ager. The new division has an over-all responsibility for 
industrial participation in all aspects of the atomic energy 
nd replaces other sub-divisional organizations within the 

which were responsible for industrial par- 

r s  been -+ 
8 ’ 9  a;nd t h e  f p  

meralizd tern 
ficallg, the 
tracts P = O T ~ ~ @  

and safely pm 
tntractin, u POW 

e a focal point, within the Commission, at which industry 
obtain information on opportunities for private participation 5 0 0 f l  *) 
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and investment in the development and utilization of atomic enep$ 
for civilian purposes and for support of Government p 

2. Study industrial-type activities now behlg, or to be, performed bF 
the Commission's operating contractors which might lend th - 
selves to performance by private industry. It will recornend 
the Commission policies, plans, and programs for the trsnsfe, 
such activities to industry when warranted and with due regad 
for the interest of the Government, and which d l  Support pr 
toward the objectives of the Commission's over-all program, 

3. Appraise and report on the implementation of Comission Policia 
relating to utilization of private industrial capabilities. 

will not discour: 

1 
f 
I I 

F Policies on Industrial Participation limited quantitie 

I 1 During January 1961, in a letter to the Committee on Commerga 
Uses of Atomic Energy, Chamber of Commerce of the United Stak 
the Commission placed renewed emphasis on its established policr oi 
procuring goods and services from private industry whenever it & 
practicable and reasonable to do so. I n  part, the letter read : 
is Commission policy to implement the free enterprise provisions 
the ,Qtoniic Energy Act of 1954 and the Bureau of the Budget B u ~ ~ r ~  
60-2 * * * The staff has tried hard to * * * (make) known then& 
of our facilities which private industry may be interested in s 
The Commission has issued instructions to the field to review a 
projects and determine those which might be done by private indu-, 
Before we take on any new activities we insist that our people iny& 
gate commercial sources or applications * * * We will cont 
emphasize this approach in the future * * *-" 

This basic policy has been put into effect over the years in a 
of ways. For instance : 
a. Commission facilities are used to provide industry with rn- 

that are unique or of major importance for atomic enera a p p h  
tions only so long as industry itself cannot perform these fun- 
on a reasonably competitive basis. 

5. The facilities and skills of private industry are, and will be, 
ployed when they are adequate to carry out specific activitiesk 
military and peaceful applications of atomic ene ra  at the 
required to attain our national objectives. 

c. The Commission establishes charges for materials and s e r v i m  
not to discourage persons outside the Commission from d 
adequate sources for materials and services for which the (3 
sion's facilities are now the sole or main sourm. 

See pp. 475-498, Annual Report t o  Congress (January-December 14M0)* 
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when, outside sources are, or can be,, developed, it is the in- 
tion of the Commission to avoid competing with them, provided 

the prices or charges of the outside sources are at levels which 
discourage research, development, and commercial produc- 

riou in the field of atomic energy. 
To the greatest extent practicable, the Commission's capacity is re- 

f. duce d, and conceivably eliminated in some instances, as adequate 
reasonably priced outside sources become available for both and r.vab and Governmental needs. 

P The Commission encourages private industry to build and operate r: . lants for the chemical processing of irradiated fuel elements from P and power reactors. The Commission will proride tech- 
iCa1 infomation for these plants and, for agreed periods of time, 
limited quantities of Commission-irradiated fuel which can be di- 
certed for processing in private facilities to provide a base load. 
Regional radioactive waste disposal sites for the use of private in- ' dustry for permanent disposal of low-level, packaged radioactive 
naste materials are to be established, as needed, on State or Fed- 
erol Government-owned land. 
The Commission no longer furnishes irradiation services to com- 
mercial users in the Materials Testing Reactor, Engineering Test 
Reactor, and other Cornmission reactors since privately owned test 
reactors are now in operation. 
The Commission seeks to favor firms not currently under contract 
to the Commission in the selection of new operating contractors as a 
means of broadening the industrial base of the atomic energy pro- 
-gam. 
The Commission promotes the participation of industry in the nu- 
clear field on an increasing scale and transfers to industry, as in- 
dustry indicates its capability to perform, operations or functions 
now being performed in Government facilities. 

' If, 
J. 

Qhdrawal From Services 

During 1961, the Commission withdrew from three more services 
sa private industry had demonstrated a capability for performing 
a. These were : the furnishing of radioisotopes at  discount prices 
= non-profit institutions for research use, the production of cobalt 

~ and the production of plutonium-beryllium neutron sources. = -  

h radioisotopes. Eff ectire July 1, the Commission terminated 
year-old program of providing radioisotopes made in its fa- 

-4eat a discount for domestic research in biolog~7, medicine, and 
dture because private industry had shown it could now provide 

materials at a competitive cost. 
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During the past six years the program has helped achieve 
able level of success in introducing and encouraging th 
radioactive tracer technologg as a basic research tool in 
biological, and agricultural sciences. 
discontinuation, some 240 discount certificates were issued t 
mately the same number of universities, colleges? hospitals, and stak. 
and private non-profit research institutions. 

The Commission will continue to encourage the use of radioisotope 
in research through other programs in the most effective ways araif. 
able to it. For example, the radioisotope equipment grant 
fosters the use of isotopes in educational institutions at md 
ate and medical schools. This program, in the life sciences al* 
amounts to $I,OOO,OOO annually. I n  addition, the Commission 
vides substantial support to research projects, through contrac.~ 
universities and other scientific institutions throughout the count 

isotopes from the Commission and then package them for eommertioZ 
sale, and four firms use privately owned reactors for the production of 
radioisotopes. 
either by type or specific activity, will be produced in &mi&, 
facilities for private use as necessary. 

Cobalt 60. On May 2, the Commission announced its w i t h h d  
from the routine production and distribution of cobalt 60, effwtjVee 
of that date, since the radioisotope can be produced by private hdm 
try in sufficient quantities to meet ordinary demands. Both the& 
era1 Electric Go. and Westinghouse Electric Corp. had previously ut. 
nounced that they would use their test reactors at Vallecitos, 
and Waltz Mill, Pa., respectively, for production of cobalt 60 be 
radiography, teletherapy, and other common applications. Hofferrs, 
because of the limited quantities that could be produced in the fm 
test reactors, the Commission will continue production of cobalt @fa 
meet certain industrial requirements. 

activity of 30 curies per gram) only in quantities greater than 1~~~ 
curies to encourage development of ionizing radiation as a major p m  
cssing tool. This will be done on a custom order basis where tbe a.~  
torner is prepared to accept the material in a single shipment. 
material is priced at $1 per curie. The price schedule for o t k  
100,000 curie quantities of cobalt 60, established September 99 
is no longer in effect for cobalt 60 supplied from Commission %Iiw 

The Commission will consider providing cobalt 60 of the 
in the quantity employed in radiography, teletherapy, and other 
mercial applications only when it is demonstrated by 

During the year previou 

A large number of companies purchase bulk quantit 

Radioisotopes not available through these 
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supply of such material from private sources is not reasonably 

under these circumstances the Commission’s charges are : 

* 

bSt tb 
&@ll”* 

sp~ciJic aeiidtg (eurim w gram) Lbt price per curie 
$2. 00 
3. 00 
4. 00 

1-25 

i1-55 
gj-@ 
+k -- 
56-70 

0-5000 curies 
-25,000 curies 
100,000 curies joo1 

5 fp1- 

6. 00 
Discounts 

List price 
List price less 15 percent 
List price less 30 percent 

list does not include handling or service charges. 
ricw are substantially the same as those announced on 

tmbr 9,1960, except that the discounts on larger purchases are 

curies, and list price less 30 percent, rather than 50 percent, 

m n t l y ,  there are ten major encapsulators of cobalt 60 sources 
+kr than 100 curies in the nation. 

f&m Sources. On November 1, the Commission announced its 
i,tb&affal as a supplier of plutonium-beryllium (Pu-Be) neutron 

since a commercial supplier had demonstrated its ability to NW 
d u c e  neutron sources comparable in design and prices with those 
s~mted by the Commission. I n  addition, a second firm, has sig- a its intention of entering the Pu-Be neutron source market. 
previously, the Commission’s Mound Laboratory, Miamisburg, 

SO, had been the sole supplier of Pu-Be neutron sources in the 
States. The laboratory is operated for the Commission by 

&to Research Corp. Because of other work assignments at 
hind, the withdrawal had no effect upon the employment level or 
Y use of equipment at the facility. 
The neutron sources are used in geological oil surveys, in medical 
4 biological studies of the effects of radiation, in basic physical 
dies, in the initiation of a chain reaction when nuclear reactors 
nstarted up, and in running subcritical reactors, which require 
=extra source of neutrons to maintain the chain reaction. 

nclear Materials and Equipment Corp. was granted a Commis- 
h n s e  for the fabrication of the sources during lata 1960 and 

‘present is the only commercial supplier of the devices. Monsanto 
rch Corp. has applied for a license and, subject to Commis- 
tion on its application, expects to produce the sources in its 

fn its announcement of withdrawal, the Commission gave notice 
d l  future requests for Pu-Be neutron sourc~s  from other 
mment agencies and private industry should be directed to the 

be ab 
Th@ p 

price less 15 percent, rather than 25 percent, on 5,001 to 

001 to 100,000 curies. 
B 9  

ial facility at Dayton, Ohio, early in 1962. 
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commercial producers. However, in order to assure an orderly tr ""sfe, 
0 Privati of Pu-Be source production from the Commission facility t 

"~ruiJp, industry, Mound Laboratory continued to supply a linlited 
of sources. At  the end of the year, all requirements were hi;; 
obtained from commercial suppliers except sources ( 1 )  approved t- 
the Commission prior to November 1 for loan to educational - 

'hstitt;. J 

tions under the Educational Assistance Program ; and ( 2 )  SOUP 

certain Naval applications. 
c@ for 

Reductwn in Enriched Uranium ChTges  

Nuclear power costs in the United States were lowered Someall,t bT 

the Commission decision to reduce its base charges for enriched ai 
depleted uranium, effective July 1,1961. At the same time, an inca 
was made in the rate-of-use charge assessed to lessees of special n,lrl& 
material, but the estimated net effect of the two changes miu 
reduction of as much as one-half mill per kiloxatt hour in the bt 
cycle costs of water reactors. The changes apply to material leag 
or sold in the future under domestic and f o r e i p  arrangements 
also to material under certain existing foreign arrangements, 

The reduction in base charges varies from 20 percent for 1igkdF 
enriched uranium to 34 percent for uranium containing one pertei 
uranium 235. The reduction in base charges approaches 40 
as the uranium 235 assay nears that of natural uranium and mnep 
to 63 percent for depleted uranium. 

The reduction in base charges was made possible by decreased 
of natural uranium. The new charges correspond to a price of $5 
pound of uranium oxide (U,O,) in natural-uranium concentms- 
which is the price established by the Commission under its dom& 
purchase program for the period from April I, 1962, to December 5~ 
1966. The component of the base charges, representing the rorkof 
separating uranium isotopes, remains the same. 

The use-charge rate was increased from the previous 4 percent tf. 
4.75 percent to take account of increases in the cost of mone? to the 
United States Government since the rate was first established in 193- 
Administrative costs to the Commission of leasing material &e 

included in the 4.75 percent. 
The revision of the schedule of charges for enriched and c i e p l d  

tlranium (see Table 11) does not affect present commitments bF tk 
Conlmission regarding prices for plutonium and uranium 233 thm$ 
fiscal year 1963. There are no Commission commitments for@* 1 s  
to be paid for plutonium and uranium 233 after June 
although the Atomic Energy Act of 1954, as amended, MIirn de 
Commission to receive special nuclear material produwd bY lie 
and to pay a fair price for such deliveries. 

LT-235 assay in nt 

&stin in 1961, a 
W n i m  supplied 
mnium hexafluol 

which commerc 
m i u r n  hexafiuo 
qwinlly reactor 

In the six-year 1 
very nearly made 
kidustry. While : 
h i o n  in 1956 rec 
%e in the C o r n  
hyond this stage 
k g e .  

ENRICH€ 



decreased COS- 

price of $8 pr 
n concentrat- 
ier its domestir 
;o Decenitwr 3, 
ng the work of 

1959 

110,300 
6,300 

116,soO 

)us 4 percent to 
if nione? to the 
,blislieci in 19.X. 
iaterial C?IP d* 

1960 1961 

86,200 118,400 
3,400 6,900 

89,600 125,300 

5 0 0 :  I 
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11.-EXARfPLES OF BASE CHARGES FOR ENRICHED AND 

T @ ~ ~ p L E T E D  TJRAXIUM AS URANIUM HEXAFLUORIDE 

Sew charges 

Dollars per 
kilogram of 
contained 
uranium 

(@?Mal East 

12,285.00 
2,547.00 
1,195. W 
535.53 
281.20 
160.00 
102.60 
49.90 

22.60 
14.80 
8.05 
3.00 

Charges) 

Dollars per 
gram. of 

contamed 
u-235 
-- 

13.65 
12 74 
11.95 
10.71 
9.37 
8.00 
6.84 
4.99 

3.23 
2.47 
1.61 
0. 75 

Previous 

dollars per 
gram of 

contained 
u-235 

C h 8 E e  

17.07 
16.12 
15.29 
13.96 
12.52 
11. 00 
9. 70 
7.58 

5.45 
4.48 
3.33 
2.04 

Percent 
reduction 

20 
21 
22 
23 
25 
27 
29 
34 

41 
45 
51 
63 

4 

Ife mr a U- 235 assay between 0.4 and 0.22 weight percent, the charge will be $3 per kilogram of 

Ld However, if the U-235 assay is not specified by the user, the Commission will supply 
dm b a a  a U-235 assay to be determined by the Commission in the range below 0.4 percent and will 
arp g.a per kilogram of uranium. 

- p m ~ r c i a J  Conversion of uF6 

in 1961, as in the two prior years, about 95 percent of enriched 
miurn supplied industry by the Commission was in the form of 
mium hexafluoride (uF6). This is a good indication of the extent 
%,kch commercial sources are depended upon for the conversion of 
miurn hexafluoride to materials suitable for intended end uses, 
q,&dly reactor fuels. 
In the six-year period, 1956-61, this form of industrial activity has 

rn nearly made a complete reversal in the type of u F 6  supplied to 
z&sta. While all of the enriched uranium furnished by the Com- 
&ion in 1956 required processing beyond the uranium hexafluoride 
agt in the Commission's facilities, taday some 95 percent is processed 
Fond this stage in commercial plants. The figures b l o w  show this 
-+we. 

EXRICHED URANIUM FURNISHED TO IKDUSTRY 

Fiscal years (kilograms of uranium) 1 
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Orders for Fzce 2 from Z.ndunstry 

and its The total dollar value of orders placed by the Commission 
principal contractors with commercial sources for the conpem- 

loll of 
and fo, uranium hexafluoride to materials suitable for fuel elements, 

fabrication of fuel elements, showed a marked decrease for fiscal $ear 
1961 over the previous year. 

Or he1 The decrease, as shown in the figures below, was in the need f 

elements for naval use. However, it is anticipated that naval ~ 

orders for fiscal year 1962 may approach twice the fiscal year 
level. The dollar volume for fuel materials and fuel elemBob 
other Commission uses continued to show a steady gain. 

The comparisons for the past three fiscal years : 

Processing Costs for XmaZZ Batches 

During May, the Commission published a change in costs for & 
cal reprocessing and conversion of small batches of spent fueh 
research reactors. The new charge for chemical processing only of 
enriched uranium (other than uranium 233) -aluminum alloy spg 
fuels will be $145 per kilogram of the total weight of uraniummd 
aluminum metal contained in a processing batch, provided the pm 
essing batch contains less than 400 kilograms and the uranium= 
content does not exceed 10 percent of the total weight of the uranhz 
and aluminum metal. 

The new charge will be used through June 30,1967, and d l  e 
the licensee to accept the Commission’s determination of the 
of uranium contained in a processing batch. The licensee is W d  
to waive the right to have isolated batches processed but saves On tfrr 
“cleanout charge” made for isolated batches. Under the n m  
the cost for processing a 100 kilogram batch is about $14,000 
the former cost of $31,000. 

ghe Commissi 

p*vate Processin 

me CommissioJ 
facilities in order 
work. 
me Industrial 

Gon Chemical D 
sias, continued its 
~d operation of a 
faef. IRG hasde 
qmts that cum€ 
mining problems 
mction of the plr 

Although the C 
iclitrocessing servi~ 
qnirement for a 
b i c  problems of 
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receive irradiated fuels from 
reactors and to make financial 

1 values in accordance with existing 
s been consolidated at the Commission’s Savannah River 

le for the receipt of all highly 
iver is responsible for receiving all 

nonproduction fuels. Previously, in October 1959,lO the Com- 
es at Oak Ridge and Hanford 

ing of spent fuels from private and 

contracts were executed at  Idaho during 1961-two with 
Electric for fuels from its Vallecitos Boiling Water Reactor 

w ~ e s t  Reactor and the other with Westinghouse for its test reactor 
IDd Although no contracts have been executed for the receipt of 

at Savannah River, negotiations between that office and several 
ser reactor operators are currently underway. 

p+de Processing Plant 

ne Commission is continuing to defer expansion of its reprocessing 
to give private industry a chance to undertake this 

oup (IRG), composed of the Da- 
race & Co. and a number of utili- 

studies, during 1961, on the possible construction 
privately owned plant for reprocessing irradiated 
ermined that the plant is technically feasible and 

ts that current studies wiU lead to acceptable solutions of re- 
problems. No date or location has been established for con- 

ssion has announced that it will provide for 
itable private facilities are considered a key 

cient nuclear power industry. One of the 
this type is an adequate supply 

reactors to keep the plant in regular opera- 
The Commission anticipates that it could divert suflicient spent 
from its own reprocessing operations to form a base load for a 
tely owned plant until the number of privately owned reactors 
uate to supply this base load. 

d in the Federal Register (FR-1591) of December 12, 1957. 
64, 299-300, Annual Report to Congress (January-December 1959). 

5 0 0 1 1 8  
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Uranium AUocution Increased 

The President, on September 26, announced that under 
41b of the Atomic Energy Act of 1954, as amended, the amount 
enriched uranium to be made available for peaceful uses don~estiCally 
and abroad was being increased by 653000 &logranis of cOntailli 
uranium 235. The increase put the total allotment at 165,@ofr kilr, 
grams. Of this total, 100,000 kilograms are destined for astritu- 
tion within the United States and 65,000 kilograms for &stpibutio,: 
to other countries. The increase was recommended by the corn&& 
sion to cover existing commitments and those expected to b 
during the next few years under domestic licenses and forei,rrll 
ments, including material for research, test, and power reactors 

The program was initiated on December 8, 1953, by Pm;idet, 
Eisenhower during a speech at the United Nations. At that tb 
he made an allotment of 200 kilograms to the ‘‘Atoms fo 
program. On February 22, 1956, an allotment of 40,000 
was announced.” The last previous Presidential detem 
enriched uranium allotments was announced on July 3, 
an allotment of 59,800 kilograms brought the total uraniu 
able to 100,000 kilograms. 

Enriched uranium for peaceful purposes is distributed 
under agreements for cooperation in the civil uses of at 
between the United States and a foreign country or inte 
ganization, such as the International Atomic Erie 
(IAEA) . AI1 such agreements for cooperation contai 
by the cooperating country that the material supplied 
exclusively for peaceful purposes. Where appropria 
provisions allowing inspection of materials, facilities, and recot& pf 
united Stabs  or international inspectors are also included h f& 
agreement. 

m a i m a n  Glenn T. Seaborg’s discussion of the increased ~ ~ f f ~  

F&siolz Product A u ailabilit y 

Appendix 15 includes President Kennedy’s ann 

During May, the Commission announced it was taking st 
make larger quantities of useful fission products 12 available 
try for final processing and fabrication into nuclear 
other devices. Chief among the fission products to b 
are strontium 90, cesium 137, and cerium 144- These Produce 

11 See pp. 252-253, 20th Semiannual Report to  Congress (January-June ’@ 
Fission products are radioactive isotopes found in the wastes gen 

K6spent” nuclear mactor fuel for recovery of the unused uranium a 
ha8 been created by the f i~ ion ing  process. 
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available from the Commission‘s Oak Ridge National Labo- 
(oRNL) in limited quantities. To supply the large quantities 
d t.0 be needed in the future, the Commission is setting up re- 

&ties as part of its Hanford, Wash., ~ p e r a t i o n s . ~ ~  ORNL 
its fission product recovery plant to meet 

plans would enable the Commission to begin supplying 
roducts in refined, chemical form in megacurie quantities 

-1963. The isolated fission product compounds mill be 
for sale to private companies interested in final processing of 

it into finished products, and developing 

had previously considered formally inviting pri- 
industry to undertake the recovery operation (see belox). How- 
indications are that at present it would be more feasible for the 

ver the fission products and offer them for sale 
dustry for h a 1  processing, fabricating, and marketing. 

mrently, the most active interest in fission products centers in the 
-emitting strontium 90 as a long-lasting source of heat energy 

Lt a n  be converted into low-wattage electric power as a substitute 
&ordinary storage batteries in remote locations for weather stations, 

tional lights, sonobuoys (underwater listening devices), and 
ontium 90 is currently being used also in thick- 

cations of strontium 90 may include static 
sources designed to  induce certain chem- 

polymerization-the linking together of indi- 
compound to produce larger molecules in order 
1 properties of the compound. 
t in cesium 131, a beta and gamma emitter, is 

a irradiation devices such as teletherapy, 
units. Pasteurization of food and sterili- 

ies are additional possible applications. 
applications in radiation chemistry and h 

Cerium 144 may also be used in nuclear batteries as a power source. 
a relatively abundant fission product, but has disadvantages 
shorter half-life (285 days) and a high gamma output, which 

heavy shielding. Other fission products .to be recovered, 
cient demand develops, are zirconium 95 and promethium 147. 

recovery of fission products. Before authorizing the fission 
c t  recovery operations at  the Hanford plant, the Commission 

the extent of potential private participation in the recoveq 

RELATED ACTIVITIES 

uction section in Part 3, “Major Activities,” of this report. 
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of fission products from waste streams. It mas determined th 
Commission could not make the long-term guarantees 
informal private participation propom1s suggested at  that the 

Although it was decided not to invite hd-trg formally 
take, on a private basis, the recovery of usable fission produch 

time, the Commission k conthukg t0 study the po&b&tS af 
creased industrial participation in the Hanford program Q 

extraction of fission products from the waste streams being genew 
by the production reactors. 

representatives, selected by the Manufacturing C h e d  
has been obtained. One of the representatives is fro 
&. (now Martin-Marietta COT.) which, during 19 
interest in undertaking a privately owned fission product ex 
project. 

To asskt in the study, the services Of a group of five b d  

Private ~ ~ ~ d i i p  of Speciat N W ~ W  Materiat 

When the new schedule of Commission charges for en 
. depleted uranium was announced on May 29, 1961 (s 

ammission stated that it had under consideration the 
of recommending amendments to the Atomic Energy 
inate the statutory requirement for Government ownership of 
nuclear material. 

I n  discussions held on the subject p h c u l a r  attention W&Q 

the primary and essential aspects of maintaining effective 
tional and domestic safeguards against diversion of the 
rials from their intended purposes. It is also apparent &gg 

Government regulation of special nuclear materid within the U& 
States, pursuant to licensing and regulatav procedures undm & 
Atomic Energy Act, would still be necessary if pdvah o m  
is permitted. 

The Commission is also considering the transition mesum 
might be necessary over a period of time, if the change were mak 
in order to avoid an undesirable impact on the p m p s  of 
tion’s nuclear power program. This impact would be p 
financial and would stem from two sources. 

One would be the cost of nuclear fuel inventory, which for 
owned utilities, would be roughly double if the nuclm 
purchased rather than being leased at  an interest charge 0 

cent. For thermal reactors, the increase might range f-rom 
mills per kilowatt-hour, and for a fast reactor it might be 
from 1 to 2 mills per kilowatt-hour. 

Commercial reco 
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other source of impact would be the uncertain value of by- 

duct plutonium or uranium 233 if there were no statutory require- 
that the Commission own and pay for the plutonium or urrtniwlz 

n i m  at $9.50 per gram of metal, for exam- 
it of 0.5 to 1.0 mills per kiloKatt-hour in 

'y$o investigate this matter, a Commission staff group was assigned 
discuss the subject informally with representatives of indust7 and 

ubfic, giving particular attention to the kind of transition meas- 
n.hich might be necessary to avoid too s0rious impact on the 

er and fall of 1961, sessions were 
a1 utilities now operating or building 

and with committees of the Atomic In- 
lectric Institute, the hTational Associa- 
Commissioners, the American Public 
erican Federation of Labor and Con- 

e Atomic Industrial Forum and 
up special groups for further study 

ents received and the course of action to be taken are 
@der consideration by the Commission and are being discussed with 

RELATED ACTIWI'IES 

-rflniurn Scrap Recovery 

recovery of uranium from unirradiated scrap produced 
operations reached a value of' $1,435,645 for the fiscal 
ne 30,1961. This was more than five times the f i p m  
orted for the fiscal year that ended June 30, 1960. 

was first undertaken during fiscal year 1959 when 
s of June 30, 1959, totaled $116,000. During 1961, 

we were six firms bidding for this work.l* . 

In mid-1961, the Commission received an expression of intarest from 
DOW Chemical Co. regarding the commercial rec0vel.g of plu- 

from non-irradiated scrap generated in the Commission's 

hernial Co., Erwin, Tenn. : Englehard Industries, Inc., Baker Platinum 
terials & Equipment Cow., Agollo, Pa. ; United Nuclear 
te, Mo.; National Lead Co, abany ,  N.Y.; Spencer 

O., Kansas Cits, Mo. 
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Gas Centrifuge Work Opened to Industry 

During April, the Commission amended its regulations to alloep 
private industry to work in classified areas of the gas centrifug 
field15 and to retain the benefits of its work. The gas centrik- 
is being developed for the separation of heavy isotopes which can 
handled in gaseous form, for example, the separation of uranium & 
from uranium 238 in a system employing gaseous uranium hesa- 
fluoride. 

Industry has expressed interest in the possible commercial use 
the gas centrifuge process to provide fuels for nuclear reactom 
Since the process also has a potential use in the production of 
weapons material, technology on the gas centrifuge is classified. 

The Commission amended l6 its regulations, 10 CFR Part 25, to 
extend its Access Permit program to classified areas of the gas centri- 
fuge field by establishing a new category of information, “Isotope 
Separat ion-Gas Centrifuge Method‘’. After appropriate suthori- 
zation, individuals or firms may obtain access to restricted data of 
value for  private business and research uses. These applicants must 
meet the Commission’s requirements for protecting classified infor- 
mation. 

I n  addition to meeting other conditions of the Commission’s ACCS 
Permit program, applicants for access to  classified data in the ,“it-i 
centrifuge field will be required to demonstrate serious intent t o  further 

See pp. 102-104, 500-504, Annual Report to Congress (January-December 1960). 
Published in  Federal Rcgister of April 20, 1961. 
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t o  the Government on any patent imention, or discovery con- 
ing the trork and for  one year after the permit has termi- 

and give the Government the right to use proprietary data 

ermitke desiring to build or operate a gas centrifuge plant 
btain the required licenses under Commission rules and r ep la -  
The granting of an -4ccess Permit imposes no obligation on the 

mission to grant any license for  a production facility or otherwise 
ilitdqte the commercial use or sale of any invention or  derelopment 

t.' 1, may result from work conducted by industrv. 
* * I K  

ri.nfyifuge contract. The Commission, during September, con- 
rtP,j Kit11 &Research Manuf&uring Division of the Garrett &q. 

' i  cqnduct research aimed a t  developing an advanced gas centrifuge 
paration of uranium isotopes, as part of the Commission's over- 

-1  wjearch and development program to further the twknology on 
-snium separation by this method. Under the contract, the company 

~l~rrentIy,  the Commission's work in the gas centrihge program 
jncludes contracts with the University of Virginia for continuing 

=+ mearch, Yale University for theoretical studies, and Union 
-i:bide %.dear co. for performing centrifuge experimental work. 

out essentially all of the work in its o m  facilities. 

_ -  

ne Commission policy on land burial of low-level packaged radio- 
ste continues to limit such burial to Government-owned land 
or State). This limitation is to assure adequate protection 
lic health and safety throughout the period of any potential 

rd. During the year, some sea disposal of wastes continued, but 
= n e r  authorizations for such operations were issued. 

TIC, make land burial service available to the private nuclear indus- 
omission, during 1959, designated the National Reactor 

g Station, Idaho, and Oak Ridge National Laboratory, Tern., 
rim burial grounds for receipt of such industry-generated 

8. At the same time, it was announced that regional burial sites 
ablished elsewhere as the need arose. 

*ne fiscal year 1961, the Oak Ridge and Idaho interim burial 
ired 65,000 and 10,000 cubic feet, respectively, of low-level 
radioactive waste from land disposal licensees. These radio- 

\rastes were contained in 11,500 separate packages and/or .cmkrt 1W"'  
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of b q  
a 

containers and involved the US of approxbatdy 1.1 
=ea. During this same period, Commission-generated 
at these two sites totaled approzrimahly one d i o n  cubic feet 

If the growth of the atomic energy b d u s t q  shows new 1’ 
waste burial sites are needed, the Commission n0-i~ foresees that 

York is proposing to establish a burial pound for loW-level ~~ 

active nter u 
Cattaragus County, N.Y. 

~ i r g t  Zicense uppZicatim. Several private organizations ha\,.e 
an interest in operating a commercial burial facility, but ody 
initi&;ted specific arrangements for such an operation, Th 

for radioactive waste was submitted to the Commission in Octobr 
Nuclear Engineering Co., a firm heretofore licensed to dispose of 
activity, packaged waste a t  sea or at Commission-owned and c o n t m b  
land burial sites. 

The license application covers burial of low-level waste at a gb 
near Beatty, Nev., about 100 miles northwest of Las v e g s  rb 
proposed site is owned by the State of Nevada. 

review of this application. 

hue, 

ow3pd 
governments mas wish to establish and control sites for the benefit Lhb 
convenience of the nuclear industrY. Currently, the State of xyE a@ 

at its Western New Yo& Kuclear Service 

limnse application covering a commercially operated land burial efm ~ 

The Commission has consulted with the State of Kevada 

ACTIONS AFFECTING REACTOR PROGRAM 

While the Commission has a statutory responsibility for prom- 
the use of nuclear reactors in the generation of electric poxer, it & 
has a responsibility to insure that such operations are conduct4 S 
the public interest with respect to health and safety. During tis 
year, the Commission took several actions having a bearing on pftttarc 
safety. The Commission also adopted several regulations a f f ~ ~  
licensed activities and published others as proposed rules for PUB 
comment. (See Regulations and Amendments section of k t  i 
“Regulatory Activities” of this report.) 

Proposed Site Criteria Guide 

During February, the Commission published in  
te-r,17 for public comment, a “Notice of Proposed 
the criteria the Commission will use for guidance 

17 February 11,1961. 

5 0 0 1  i 9 b  
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d sites for nuclear power and test reactors to be licensed by the 
.qo,,~isslon~ 

commission developed the proposed guides so that industry, 
d local officials, and the general public, may become familiar Th 

sra t e an 
e factors which are considered by the Commission in judging 

kh th sites for reactors and with the criteria which guide the 
$$sion in evaluating the suitability of proposed sites. At  year's 

had been received from numerow industrial groups 
individuals including several from foreign countries. The Corn- @& 

@d . -ion staff is evaluating them in its further study of the proposed 

! , r o p e  . 

$9 

Glk participation in Eufety Determinations 
i 

November, the Commission amended its Rules of Practice 
uire applicants for facility licenses and radioactive waste dis- ,w licenses to serve copies of the applications, and applications 

%r ' amendments to  such licenses, on the officials of the communities 
&h the facilities -dl  be, or are, located. In  the past, infoma- 

F3n on licensing actions has been routinely supplied to Stah authori- 
*by the Commission. The new regulation will assure that local 
,,h&ies are also kept informed. 

3 

ne Commission also initiated on an experimental basis the pmc- 
of holding informal public meetings in the local community prior 

3the granting of a construction permit or operating license, in order 
st the public may ask questions regarding the safety of the facility 
dCommission staff members can describe the regulatury procedure 
kng followed in the particular case. The first such meetings were 
ddat Pleasanton, Calif., on June 19 in connection with the Vallecitos 
qerheat Reactor j at Gaithersburg, Md., on November 16 concerning 

ional Bureau of Standards Reactor; and at Delta, Pa., on De- 
connection with the Peach Bottom Reactor project of the 

ia Electric Co. Such public meetings are in addition to 
formal public hearings. 

bility Insurance 

late 1960 the Commission completed a re-evaluation of the finan- 
Protection (public liability insurance) requi'irements of its in- 
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TRAXSPORTATIOK OF R A D I O A C m  &fATERIALS 

57 

of the more perplexing problems in the atomic industry has 
the reluctance of transportation agencies to accept loads of radio- 
materials, not only for shipment within the continental LTnited 

tes but also for overseas destinations. 
-For several years, the Commission has had a program to provide 

@tic carrierj (primarily rail and motor) with information on 
nsportation characteristics of atomic energy materials and 

FTducts. An example of such meetings was a two-day special course 
ducted in Rnosville, Tern., during October by the Commission 

of day-to-day operations, but also as a part of the nation's over- 
readiness program, since in time of national emer- 

the number of nuclear shipments conceivably could be doubled 

1961, the Commission stepped up its program of transpor- 
seminars to include bridge, tunnel, and port authorities, ocean 

r and airline officials, and insurance executives. The meetings 
ommission staff presentations and technical discussions 

t d  to transportation of radioactive materials, and afford an oppor- 
for all participants to exchange ideas based on specific han- 

and transport problems. 
December 28, the Commission announced that it will co-sponsor, 

terstate Commerce Commission, a series of regional meet- 
discuss vith State and local officials the safe transportation of 
tive materials. The meetings will be held early in 1962 at  

ta, New York City, Chicago, and San Francisco in cooperation 
e Council of State Governments. 

Transportation Courses 

beJow)* Such a propam has been called for, not only on the 

first of a series of two-day special courses covering the ship- 
ioactive materials was conducted in Knoxville, Tern., 

October by the Commission for representatives of the trans- 
" 

hoxville radiation protection training course included ap- 
representatives of 22 airline, motor freight, and rail- 

s which carry radioactive materials under the responsibility 
ission's Oak Ridge Operations. A similar course was 
ovember in Cincinnati, Ohio. 
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RAW ~LWERW PROGUM 

Receipts of uranium oxide (U308), totaled 
during 1961, of which 17,410 tons were from dom 
from Canada, and 4,180 from overseas. 

Projected Procurement 

Projected annual purchases for the next fi 
commitments, including imports, range from a 
tons U30, in & a 1  year 1962, to 18,000 tons US 

Annual domestic purchases of uranium concentrates durin 
years 1962-1966 are expected to range from about 1T,500 tons 
16,000 tons U,O, which will provide the domestic u r a n i u  hdnstrs 
(privately owned mines and mills) wit2h a substantial 
market for concentrates derived from ore reserves developed prior ta 
November 24,1958 ( h o w n  as “eligible” ore). 

Contract Extekwns 

#&?,d contract policy 

$ ? a d i o n - o w n e d  for 
Nineteen domestic milling contracts extend through 1966, and 

contract extensions are in process of negotiation. Three uranium 
contracts will terminate before 1966 because of limited supplies of $L 
gible ore. 

Mom than 90 percent of the ore reserves developed as of No- 
24,1958, have been covered by firm agreements firring production- 
and total allocations. Allocations a l ~ ~  have been calculated for a kcpc 
percentage of the small active independently-owned mining p r o m  

Foreign Procurement 

. citizens. Howeve + corporations an 

Foreign receipts will decline rapidly after fisca 
total only 2,100 tons by mid-1966. 

Canadian purchases in fiscal year 1962 are scheduled to total7 
tons U308, and decline to 500 tons in 1966 at the completioe of 
program. 

The joint United States-United Kingdom Combined D 
Agency contract for purchase of South African uranium 
by two separate contracts-one between the Commission and 
African Atomic Energy Board, and one between the U.K. Atom 
ergy Authority and the Board. Receipts by the United states 
nium conmntrates will total approximately l7,ooo tons U ~ o ~  
July 1961 through December 1966. 
5 0 0 7 2 0 0  
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PATENTS 

p r i &  CY the past year, the Commission had 250 additional United 
-,,te.s P %tents issued. They are available for licensing to h d u s t q  
- , , o n - e x c l ~ ~ i ~ ~ ,  royalty-free basis. This made, as of November 30, 
,!i ;I * 

a total of 2,734 U.S. patents available for industrial licens- 
f 1619 - *  During the year, the Commission issued an additional 54 Licenses 
-Lg:ts u.S. patents, making a total of 850 licenses granted. “’ %&lition, 460 foreign patents were released for licensing on a 

Itv basis. These included 49 in Australia, 118 in Belgium, 19 in 
$glffd% ”? * 136 in France, 94 in Great Britain, 43 in Italy, and 21 in 
;f*t Germany. 

on January 24, the Commission published in the Federal Register 
gotic& concerning its adoption of a policy to charge royalties on 
+Srtain Commission-owned foreign patents and its adoption of 8 
a+d contract policy regarding foreign patents. 

- 1  

D 

I 

0% foreign patents. In the past, the Commission has fol- JY .,wed the policy of granting free licenses to au on Commission-owned 
isq, patents, and has granted royalty-free licenses to U.S. citizens on 
*-(lmmission-omed foreign patents. 
‘Effective on January 11, the Commission established a policy of 
sting licenses for royalties on Commission-owned foreign patents 
’ir foreign corporations and foreign nationals in those countries where 
:ne foreign government charges royalties of the U.S. Government or 
r’l ;a. citizens. 
jjreign corporations and foreign nationals where the foreign govern- 
?at does not charge the U.S. Government or  U.S. citizens royalties. 
%ere the foreign government does not have an established policy, 
&! Commission may or may not charge royalties, depending on what 
ideemed appropriate in a given situation. This policy is designed 
;sestablish a more equitable basis from the standpoint of the treat- 
xt of patents for the participation of U.S. industry in foreign 
amic energy programs. 
The royalty license to be granted by the Commission may be non- 

-rcIuSive or exclusive for a period of three to five years (subject to 
x license grants to the U.S. Government and to U.S. nationals). 

e licensee would be authorized, with Commission approval, to main- 
r&mits on the Commission-owned foreign patents under which such 
a’ is licensed. 
The Commission’s policy of granting royalty free licenses to U.S. 

on Commission-owned foreign patents remains unchanged. 

%m patent contract policy. The Commission, after studying com- 
b received as a result of a notice published in the FederuzRegkter 

\A 

* *  

However, the Commission will grant free licenses to 
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of August 12, 1960, approved a foreign patent policy with ~~~~~~~ 

inventions derived from work performed under Conlmi 
in privately owned and operated-as distinguished from 
owned and operated-f acilities. 

Basically, the policy states that in order t 
rights, the contractor must file a United State 
serve as the basis for a foreign application. 
acquire the rights in the U.S. patent, but the contract0 
rights in the foreign patents subject to rece 
ment of a non-exclusive, irrevocable license 
poses, with the right of the U.S. Government to 
foreign governments for purposes of use by such f 
pursuant to a treaty or agreement with the U.S. Government 
agency thereof. The contractor is required to grant, upon 
non-exclusive, royalty-f ree licenses to United States citizens and f n ~  

agree to grant foreign users and purchasers of a product of I rs- 
licensee, a license at a reasonable non-discr 
after five years from the issuance of a particular 
contractor or its assignee cannot demonstrate, up 
request, that practical application has been rn 
covered by such foreign patents, the contractor 
at the request of the Commission, grant licenses 
patents at reasonable royalties. 

INFORMATION FOR INDUSTRY 
$Me A s s m p t i m  of & 

Kentucky was the 
bmmission for assm 
B&t?l%lS as provided 

Technical Inf omation 

The Commission continued to make an increasing amount of 
nicd information available to industry. For instance, Kith th 
mination of the Aircraft Nuclear Propulsion program in March, 
30,000 classified documents generated by the 
during the past few years were reviewed. Approximately hid 
them, many dealing with high temperature work, were de&& 

During the year, 6,200 unclassified reports 
Office of Technical Services, U.S. Department of C o m e %  
to the public. I n  addition, the Commission p 
volumes dealing with specialized areas of the nuclear e n e r p  P 
and, a t  year’s end, had seven others in the final comDletim’ 
Two others were in the early stages of preparation. COntrsrts 
signed during the year with four scientific societies forthe 
tion of 15 monographs on scientific and teclinical subjects. 
translations of foreign publications were made, briI@% to m*P 

5 0 0 7 2 CI 2 
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the number of translations the comniissioil has provided 

complete details of this program are included in the TecIinical 
%t,ion section of Part  3 of this report. 

Tile number of Access Permits in effect coiitinued to slion- a decline 
ase was caused primarily by the Conmission‘s 
declassifying technical information generated 

mission sponsored atomic energy work during the past 
k,Fears. As of November 30,1961, there were 835 Access Permits in 

,Icms to the following additional categories of classified infornla- 
was provided for civilian uses of atomic energy during 1961: 

pe Separation-Gas Centrifuge Method ; C-90, Nuclear 
om for Ramjet Propulsion; C-91, Nuclear Reactors for Rocket 

propulsion;. C-92a, Systems for Nuclear Auxiliary Power (SNAP- 
Latopic Program) ; C-9%, Systems for Kuclear Auxiliaq Power 
,s?;~p-Reactor Program) ; C-93b, Admnced Concepts for Future 
q,pliation (Reactor Experiments) ; and C-93b? Advanced Concepts 
iaf Future Application (Conversion Devices). 

compared with 1,038 in 1960. 

lar foreign patent, tfre 
upon the Corninisian*s 
3e of the subject matte 
3r or its assignee ~ 1 ~ 1 ~  
;es on any such fore;,, 

STATE ACTIVITIES 

<:,de A s s w m p t h  of R e g d u t o r y  Autl7urrity 
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Thirteen States (,4rkanms, California, Florida, Idaho, Indiana 
Kentucky, Maine, Kew Jersey, New York, Oregon, Tennessee, Texas: 
and 'CVashington) have enacted enabling legislation to assume tl le ren 
ulatory authority to be relinquished by the Comnlission--;tnd ant, 
State (Mississippi) determined that no amendment to its statug 
was required. 

5-  

Western New Yo& Nuclear Service Center 

The announcement by the State of New York in June of the 
l i s h e n t  of a 3,500-acre Nuclear Service Center about 30 miles south- 
east of Buffalo marked a significant step forward in the devdopmenr 
of a viable private nuclear industry. The center will include sik 
available for lease to private industrial and scientific organizations for 
atomic industrial and research activities. It has been Proposed tht 
the Center include a State owned and controlled facility for the land- 
burial of radioactive wastes. Such storage operations would con- 
ducted by a Commission licensed industrial concern under contract 
*e 

The Commission provided advice and assistance to the Office of 
Atomic Development in the establishment of the Center. ACtiViti6 
w appropriate, will be subject to Commission regulations. 

York State Office of Atomic Development. 

Southern Interstate Nuclear Compact 

The Southern Interstate Nuclear Compact went into effect duriep 
June when seven (Kentucky, Louisiana, Tennessee, Arkansas, 
South Carolina, and Florida) of the 16 S t a h  of the Southern Go- 
nors' Conference ratified the pact. 

The Compact provides a means for a coordinated effort among the 
States to achieve optimum benefit for the South from nuclear e n m =  
An autonomous coordinating agency, established under the C o m v  
and known as the Southern Interstate Nuclear Board, will gaemn: - 
oversee the interests of the Southern States in atomic energ. TM 
Board is to keep member States appraised of the position of the SOrrb 
with respect to nuclear and related industries, encourage exphi* 
of nuclear energy uses, act as a focal point for information and t m h  
ing activities, and generally guide the member States in the ford@-  
tion of atomic energy development and control programs. 

Nuclear II 
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Historic Blast-off. The S a r f s  TRANSIT 4 8  satellite is shown leaTina 
Canaveral atop a Thor-Able-Star rocket on June 29 in the first launcbiaf 
atomic power source into orbit. Two of the four radio transmitters U s e d  
navigational system satellite are being powered by a five-pound the 
generator fueled with plutonium 238. 
( Solar cells are proyiding power for the other two transmitters.) The sapa 
was covered during the blast-off by the bullet-shaped shroud (top of e' 
On Kovember 15, a TRAXSIT 4B satellite carried a second radioisotoj* 

ss 
'E& 

It generates 2.7 watts Of el 

power unit into orbit. 
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NUCLEAR POWER FOR SPACE 
jpvelop ment of nuclear energy utilization for aerospace programs 

carried on by the Commission under two programs and in being ration with other Government agencies. The Systems For Nu- 
“Auxiliary Power (SNAP) program has already proved success- 
@ +th the orbiting, during 1961, of two TRAKSIT navigational 

s each carrying radioisotope-f ueled “batteries” which pro- 
ewer for the satellites’ radio transmitters. The second pro- 
s that involving nuclear-propelled rockets, Project RO FEE, 
is carried on in cooperation with the Kational Aeronautics and 
Administration. (Work in the nuclear ramjet feasibility pro- 
Project PLUTO, is reported under Military Reactors.) 

&M 

SE’STEMS FOR NUCLEAR ,klJXrLIARY POWER ( sNAtP) 

objective of the SNAP program is to develop small, light- 
nuclear power sources for satellites, space craft, and for other 

~ 8 1  qqdications with appropriate safety reT-ien- by the Commis- 
aa. Odd-numbered SNAP projects use the heat from the decay of 
Med radioisotopes, with the units being developed for the Com- 
jssion by The Martin Co. (now Martin-Marietta Corp.). Even- 
&md SNAP projects use heat from the operation of compact 

which are under development by the Commission’s con- 
*or, atomics International. 
atating and static power conversion systems utilize the heat pro- 
&d by the SNAP units. With the exception of SNAP-IOA, all re- 
wunits under development are planned for use with rotating or 
dmlectric power conversion systems. Advanced systems m y  em- 
I thermionic conversion. The SNAP radioisotope units presently 

developed are for  use with static power conversion systems, 
&her thermoelectric or thermionic. 

YAP Radioisotope Projects 

amjor milestone in the SNAP program was reached June 29, 
QB a small plutonium 238-f ueled thermoelectric generator, similar 
sa SAP-3 type: was successfully placed in orbit-as a power source 

KSIT4A navigational satellite. A second 
in the TRANSIT4B satellite put into 

ated at  the Khite House on January 16, 1959. 

- 
. such SNAP 
orbit on No- 

65 
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vember 15, 1961. The five pound? 2.7-watt generators are 

. PoNerih, two of the four navigational trsiismitters in each of the orb 
lites and =e expected to continue satisfactory operation f 

gears. These small generators are the first steps in the prom am &f,R underway to develop a radioisotope thermoelectric generato r (dsig. 
natsd SNAP-SA) for the full-scale operational TRANSIT nq,,. 
tional system. The purpose of the TRANSIT satellites is to PropiQ 
a worldwide means for ships and aircraft to determine awuwI, their positions electroiiically rather than throu& 
observations. 

ItJng sa@; 
Or sevQ&j 

Fwcrutinel- Uecice. Performance of the Commission’s first two ssap ( s y d m  
for X\‘uclear Auxiliary Power) devices to be placed in orbit are being eramu4 
for future use of higher-powered nuclear generators in the nation’s space e f f e  
Photo shows the first SSAP generator to be placed in orbit being attached tD tfr 
Kavy’s TRLYSIT 48 satellite. The tiny spherical atomic device (mtm ef 
photo) is instrumented so that  its performance in space can be modtored b 
tracking stations throughout the world. Two such satellites were @ 

orbit on June 29 and Korember 15, 1961. The plutonium 238 t h e r m d e  
generators were developed for the Commission by the Mnrtin-llafietta cop;  * 
navigational satellites were developed for the Navy by the Johns H o P m  A 
Physics Laboratory. 

me SNAP-lA, a project initiated to develop a t h e r m ~ l ~ c  
erator to produce 125 watts of electricity for one year in Spa@ 

&ond prototyp 
gAp-9A is a Pluto 
I d s i p  lifetime of E 

27 pounds and 
SNAP-11 pro. 

a . j q Y O R  %oft7’ 1 
bmnautics and Sp: 
Sjstories from Cal 
w d  to where the 
b c h )  and anticipa 

ic 

I 

q 

k t r i c  generator on E 
that such a pt 

&tific ~ a l u e  of tilt? 
b g  ,oram quantitie 
 le^ are now h i  
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tlatd and terminated early in 1961. After cancellation of the 

requirement for such a generator in October 1959, plans 
, e l r id  to provide for environmental tests of an electrically 

unit, and hot-cell tests of a cerium 144-fueled unit. 
.cironmental tests were conducted but the planned tests of the 

were cancelled and the effort was terminated in an orderly 
abrication and of the thermdectric modules were 

1961 and the technology developed is now being 

~ A p - 7  power units are strontium 90-fueled thermoelectric 
being developed for remote, unmanned terrestrial appli- 

sNAP-7A and SNAP-7C are 5-watt systems, and SNAP-7B 
30-matt units. SNAP-'IC was delivered to the 

in October, and was then shipped to the Antarctic where it will 
821 automatic weather station. SNAP-7A was delivered to the 
Guard in December for test in a navigation buoy. The larger 

will be delivered in 1962. SNAP-7B will be used by 
ast Guard in a land-based navigation light, and SNAP-*ID will 
by t.he Navy in an unmanned floating weather station. 

Commission is developing SNAP-SA for use in the Navy's 
rototype TRANSIT satellites beginning in 1962. 

,4 is a plutonium 238-f ueled thermoelectric generator with 
lifetime of 5-10 years. The generator will weigh approxi- 

7 pounds and will be 20 inches in diameter and 10 inches high. 
NAP-11 project relates to the use of a SNAP unit for the 
YOR %oft7' lunar landing missions planned. by the National 

&uti@ and Space Administration (NASA). Atlas-Centaur 
ries from Cape Canaveral, Fla., are being analyzed (with 
to where the space unit would fall in case of an abortive 
and anticipated lunar impact conditions are being studied 
ine the feasibility of a SNAP generator for the soft lunar 
Preliminary results, presented to NASA in March 1961, 

the feasibility of using a curium H2-fueled 25-matt themo- 
ss,&p (S,rstmm or on SURVEYOR space craft. This evaluation indi- 

at such a power source would increase substantially the 
c value of the SURVEYOR missions. The process for pro- 
gram quantities of curium 242 is being developed and the first 

JT being irradiated in the Commission's Materials 
Reactor in Idaho. A prototype development program for 

ptember, the program to develop a low-powered, curium 242- 
thermionic generator to demonstrab the feasibility of the 

vacuum diode as a space power supply was terminated. 
indicated that a generator efficiency of 2.5 percent was 

sinurn to be expected from this type system. The vacuum 

e other SNAP programs. 

being eTll1USrd 

-11 is being formulated. 
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d heat transfer rate equations for use in the analysis of atmos- 
urnup of SXAP isotope devices during re-entry. The first 
successfully completed in Jul~. Additional tests were con- 

I 

I 

during November and Decmiber. 
,ssibility study on the use of calcined mixed fission product 

s heat sources for electric porer was completed by the General 
,Iment Gorp. in early 1961. The farorable results of the study 
su&ified initiating the second phase-the development, for elec- 
heat testing, of a 5-watt device designed to use waste products 

the Idaho Chemical Processing Plant. 

t 

+jp Reactor Projects 
3 

mal of the SA'AP-Z effort is to develop a very compact 3 ekw 
iml kilowatt) reactor-turboelectric system for space applica- 
Development n-ork began in 1956 and is continuing. De- 
f systems for flight development tests should take place in 1964. 

gort on SNBP-2 also provides basic research and development 
on compact reactor technology and miniaturized conversion 

rototype SKAP-2 reactor, designated the SKAP Experimental 
tor (SEE), successfully completed initial testing on November 
960. A second developmental reactor is to be combined with 

boelectric power conversion system and tested as the SNAP-2 
opment System (S2DS) early in 1962. The reactor for the 

eilt critical in ,4pril a t  the Commission's facility operated by 
International a t  Santa Susana, Calif. After lorn-power tests, 

ctor began power operation in August. 
SLTBP-4 project originated during 1959 as a feasibility study 
development of a very compact reactor-turboelectric system 
e capability of long un,zt,tended life in an underwater or re- 

errestrial location. Design study and component development 
in 1960 for this experimental reactor. The reactor is to 
hydride fuel t,echnology and boiling water as a coolant, 

oop system. The SNAP4 project mould require the de- 
of compact turboelectric generators capable of generating 

l n .  Design and development ~ o r k  on system mm- 
ntknued through the year. 

sLl'AP4 project is a joint Comniission-XL4SA effort to develop 
electric generating system for the KASA space program to 

omer in orbital test of experimental electrical propulsion 
reactor is to have the thermal capability to run one or 

turboelectric units. The Commission is responsible for 
'elopment, of the reactor, reactor control, and shielding, and 
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Space and Undersea SNAP Units .  
compact nuclear reactors to generate power. Brawing aboz;e ShoRs the 
concept which is being developed for space applications requiring a 
watts of electricity. Drawing below is the S N A P 4  derice which 
for underwater devices requiring 1,000 to 4,000 kilowatts of elwtficitt. 
devices are being developed for the Commission by Atomics Intern 
The inset in both drawings shows the SNAP device. 

Even-numbered SNAP units atiim 



71 
is rHponsible for the development of the power conversion 
nt and integration of the reactor and conversion equipment 
,pational system. NASA is also responsible for its subse- 

'Ltegmtion into a suitable flight vehicle and for the flight test 
elltire system. The reactor core design has been completed and 

for 600 thermal klowatts and a sodium-potassium coolant exit 
nture of 1,300' F. Fabrication of the first SNAP-8 experi- 

bagan in March and mill be completed in April 1962. 
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- . -  
I 

of the smAP-8 ground prototype nuclear test facility has 
construction at Santa Susana began in December. 

08 project is designed to produce a lorn-power, light- 
er source for space operation and military pur- 
type reactor is to be used at  30 thermal kilowatts 

ith sodium-potassium liquid metal coolant, The coolant is to 
ed by an electromagnetic pump from the reactor core to the 
lectric elements where the heat is converted directly into elec- 
Aftm orbital startup, the system will not require active 

snd will have no moving parts. The system will produce 500 
a design weight, including shielding, of 750 

the flight systems was initiated in J d y ,  and the 
uclear mass mockup system was completed in November. 
flight tests of SNAP-2 and SNAP-IOA devices are antici- 

1963-65 time period as a joint AEC-Air Force effort 
ad SNAPSHOT, which is designed to demonstrate the feasi- 
of use of small compact reactors in space. The reactor power 

s scheduled for completion by the end of 1962. 

wiring t h r w  kl+ 

e1ectric.ir.t. 1- 
iics Ietertlari-s& 

- vill be launched in an inert condition and will be started up 
ved orbit is established. 

SPACE PROPULSION REAOTORLE~ 

ROVER nuclear rocket program, conducted by the 
ion jointly with the National Aeronautics and S p w  Admin- 
(NASA) has as its ultimate aim the development of nuclear 

propulsion systems for manned or unmanned space exploration. 
nuclear systems have sigmficant advantages over chemical 

particularly for the longer space missions, because of their 
ific impulse (thrust per pound per second of propellant 

BoE!fR program was started by the Commission at the Los 
ientific Laboratory in 1955. Aftm an initial period of 

nt  work, a basic complex of test facilities was constructsd at 
a Test Site for the assembly, test, disassembly, and post- 

earnhation of experimental reactors. K M - A ,  the &st of 

l ?  I 
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ental reactors, was tested in July, 1959. 

ITVI-A3, improved versions of K1W1-A4, were 
ober 1960, respectivel)-. The success of these 

reasonable expectation of rapid technical progress toward 

rimczr~7 objective of the nuclear rocket propulsion effort is 
e nuclear rocket Bight as early as is technically feasible 

of safety and g o d  probability of suc- 
A major step in the development of XERPA (Nuclear 

for Rocket Vehide Application) to operational use will be 
ial in-flight test series which may reasonably be anticipated 
1966-67 period. It is presently planned to test a KERVA. 
in an upper-stage of a Saturn-class launch vehicle. The flight- 
ilicle mould be lifted off the ground by the chemical booster, 

[he nuclear engine starting during ff ight as the chemical booster 
firing. The path of the vehicle mill be ballistic, with the tra- 
mntrolled so that the vehicle travels almost completely over 
its target impact point in the ocean. 

major technical effort during 1961 was devoted to additions 
D,&ficatiOnS to the KITTI ground test facilities at the Nevada 

S> for the more complex higher-poKer tests needed as 
step in the development of flyable reactors; to the, design 

chnical development suggested by the 
rst three tests; and the KII\71-B1-Ak reactor test on 
n which took place on December 7 .  

Et liquid hydrogen test, which mill initiate an accelerated 
tests, will take place early in 1962. The facilities work dur- 
included modification of one test cell for liquid hydrogen 

ion, partid construction of a second test cell, the initiation of 
ction on the first engine test stand, expansion of the present 
ance, Assembly, Disassembly (hL4D) building, and the de- 

d engineering of a MAD building for the engine development 

the Joint Commission-KAS&% Space Nuclear Propulsion 
ch manages the nuclear rocket program, contracted with 

-General Corp. for initial work in the development of the first 
rocket engine using the reactor technolorn developed in the 
effort. \Vestinghouse Electric Corp. is the major sub-con- 

derojet-General in this work. The present work of Aero- 
era1 and TVestinghouse includes preliminary design of the 

engine, assistance to the LOS Alamos Scientific Laborator? 
tasks, assistance in the design of f acilities, preparation of 

r development of NERT7*4, and a number of research 

mg developed by Atomic* iL:e 
IP units are shown in tht- jeea 
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PROGRESS IN POWER REACTOR 
TECHNOLOGY 

or projects under the civilian nuclear power program are 
in three ways: by the Government, as Commission experi- 

;,lpnc 
;y by private industry, as protutype or commercial-scale plants; &is I - br the joint effort of the Government and utility organizations. 

rejects described in this section, 25 will produce, or are produc- lfthsP ; usable amounts of electricity. s i x  of these projects are experi- *’ reactors financed by the Government; seven are privately 
pr0jWt.s; and 12 are projects financed jointly by the Govern- 

and utility organizations as a part of the Commission’s Power 
fitration Reactor Program. 

ge;i d 

.. 

Dmonstratim Reactor Program 

a means of stimulating industrial participation in the develop- 
t and application of nuclear technology to the generation of power 

* ilian use, the Commission instituted a cooperative effort h o w n  
power Demonstration Reactor Program ( PDRP) in January 

. In the first years of this program, the Commission issued three 
~ ~ t i o n s  for private participation, each invitation covering a some- 

ifferent form of cooperative financing arrangement. 
first invitation was a general one and did not specify reactor 
r size. Under this “first r o ~ n d ’ ~  invitation, three projects 

Fermi, and Hallam) were initiated. 
ember 1955, a second invitation for small plants only was 
and in January 1957, a third invitation essentially similar 
t, was extended. These “second-round’’ and “third-round” 
s represent the two basic types of Commission-utility co- 

ve arrangements which have been used in the Power Demon- 

der the second-round type of arrangement, the Commission 
* and owns the nuclear steam supply system, conducts all nuclear 

and development required, and defrays all costs of operating 

ctor Program, 

; pressunzcd *&e 
. conlpans 

portion of the plant. The partj&pating utiliti w&c& 
misting law must be a cooperative or publicly owned organi- 

rovides the site and the conventional non-nuclear facilities 
with a power plaat, operates the plant, purchases from the 

ion the steam produced by the reactor, and has the option to 
actor. I n  the present program, three reactors (Elk River, 
BONUS) are under construction and one (Lacrosse) has 

per kiln\vatt bs 
eerfteld Biref ‘Im 

?‘‘poSed on the basis of this type of arrangement. 
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Under third-round contractual arrangements, tile 
utility, which may be a public or private organization 
for all capital costs associated Kith the plant and 
operates, and owiis the entire facility (except for the nuclear 
while the ComiiGssion pays for at least part of the nuclear researcll 
development work associated with the project and wa 
charges for a specified time. Three projects ( 
Point, and Carolinas Virginia) are being built u 
and two others (Peach Bottom and Southern Califor 
been proposed. 

PRESSURIZED WATER REACTORS 

Shippingport Atmzric Power Station 

The Shippingport Atomic Power Station, which utilizes a 
ized water reactor, completed four years of successful ope 
December as the first large-scale nuclear power ele 
plant in the United States. 
full power operation in December 1957, and presently suiplis 
kilowatts net of electricity. Since initial operation, the r p w e  
operated for 15,979 equivalent full power hours and 
kilowatt hours of electricity have been generated. This j, 
electricity to supply the residential needs for more than 80,0&) f 
during the four years that the Station has been operating. 

The electricity generated is used in the Pittsburgh, Pa., area 
distribution system of the Duquesne Light Go., which o ~ m a  
Station for the Commission. 

tern, the reactor plant has demonstrated flexibility and loa 
characteristics superior to those found in conventional stea 
ing equipment. I n  addition to providing valuab 
formance of a nuclear reactor plant as an integral part, of a 
electric utility system, the Shippingport plant has dem 
high degree of reliability that can be obtained with 
reactor. For example, during the 15 months of 
tion with Seed 2 installed in the reactor core, the reac 
more than 97 percent of the time for power ge 
training; it was shut down less than three pe 
maintenance. 

The primary objective of the operation of the ShippiWPd 
is the advancement of reactor technology and developing info 
useful in the design and operation of nuclear power Plants. 
end, the reactor plant and core are heavily in 
four years since startup, numerous tests have bee* cundtlc 

This plant achieved criticality an 

brinp the total num 

natural urmiun 

United States : 
During the entire period of supplying power to 
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the performance of the reactor, its fuel ele- 
ant as a whole. The information from these 
of the teclmolog-y, operation and cost data 

r-cooled reactors for commercial generation of 

the Lzbove, contributions during the past year result- 
ration and testing of the Shippingport plant include : 
cessful operation of the zircaloy-clad natural UO, 
in the reactor. These fuel elements have reached a 

of the advantages of the ‘:seed and blanket” 
oncept in which substantial amounts of power are obtained 

isition of data on the long-term behavior of major plant com- 
aining a realistic basis for judging the ade- 

a large, heavily instrumented power reactor 
. This second refueling was performed in a rela- 
i d  of time by preparation of detailed procedures 
the refueling personnel. 
distribution of the results and evaluations of ap- 
tests covering both the nuclear and thermal per- 
reactor plant and its associated systems. This 
umlm- of technical reports issued for distribution 

alf of 1961, the reactor was operated most of the 
develop informatio11 on the lifetime capabilities 

:bp natural uranium oxide fuel elements. I n  addition, numerous 
ts were conducted and reactor operators from 
and foreign countries were trained at the Com- 

er Training School at the Shippingport Atomic 

mance of the numerous end-of-life physics tests 
letion of Seed 2 was achieved on August 11, 
f remaining plant tests refueling of Seed 2 

:ked 3 was started on August 16. Seed 2 had operated for a bta7 
ower hours. This compares with 5,806 equiv- 

full-power hours of operation on Seed 1. Refueling was com- 
d o n  October 6, and the reactor, containing the new Seed, went 

the next day. It was operated at full power through the end 
Fear. As of December 31, 1961, the total hours of operation, 

burnup and electricity produced at Shippingpod. since initial 
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han that achieved in any other reactor. 

fmm natural uranium with a small investment in uranium 235. 

of component design specifications. 

bT the Shippingport project to more than 1,500. 

were as follows : 
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Equivalent full power hours of operation on 
Average fuel burnup in blanket, megawatt-daYs 
UO, : 5,000 ; 
Peak fuel burnup in blanket, megawatt-days per-ton 
and 
Total electricity generated in gross fi lomtt-  
The blanket fuel elements were designed for 

8,000 equivalent full power hours. This Objective RaS 
achieved on September 9,1960. when Seed 3 is depleted, the 
fuel elements will have operated for approximately 2o,ooO 
full power hours. Preliminary evaluation of Some of 
elements removed during the second seed refueling for detailed 
nation shows them to be in very good condition and 
therefore be satisfactory for operation through a fou&il sed li  

The design and fabrication of a second Shippinmort 
vanced design is underway. This new core, P 
a power capability of 150,000 gross electrical kilowatts, a 
a design lifetime of 20,000 equivalent full power hours, 
in a design energy output 5% times that of PWR, 
tion, PWR Core 2 will have a new mechanical and 
ment; will utilize a new and advanced type of fuel element 
of oxide fuel plates clad with an improved zirconi 
seed and blanket ; will $be heavily instrumented ; 
stead of the 32 hafnium control rods and control drive 
used in PWR Core 1. To dissipate the higher power 
generated by PWR Core 2, a 50,000 kilowatt heat sink IS 
stalled at Shippingport. The heat sink, along with the existing 
kilowatt turbine-generator, will meet all the requirements for p 
out the higher power capability of PWR Core 2, 

Y a n k e  Nuclear Power Station 

ff 

hour. It is antic 

Presmrked Water 

The Yankee Atomic Electric Company's pressurizd mn+- - 
at Rowe, Mass,, was the first project to be undertaken - 
be completed under the Commission's Power Demonstr 
Program. Criticality was achieved in the Yankee rea 

construction u' 

P 

1960, and, following startup and low power testing, opemtb  1 
begun at  the first core design power level of 392 themd 
(corresponding roughly to a net electrical output of 110,m e b 5  1a ~ -- 
January 17,1961. - 

A 500 hour test a t  full power was completed on FebmW core confirmed the previously held belief that the Yankee 
capability exceeded the design value. The results fro 
Tided information which formed the basis for the 

~ 0 0 7 2 2 0  
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&,mission to increase the licensed maximum thermal power 
392 megawatts thermal (Mwt) to 485 Mwt and to extend 

of the operating license to November 1997. Following review 
,dssion’s  regulatory staff and the Advisory Committee on 
Safeguards, and a public hearing, the requested changes in 

were approved by the Commission and became effective in 
The operating power level was thereupon successfdly raised 

corresponding roughly to a net electrical output of 141,000 
n e  reactor was placed in commercial operation in July 1961, 

ed at various power levels up to full power since then. 
has operated reliably and well-its behavior being in 

The plant has demonstrated 
der all operating and transient conditions and the reactor 

%Tailable for the generation of power in excess of 90 percent 
g 1961. The maximum plant use factor achieved to 
occurred during the month of March. The cumula- 

of the plant as of December 31, 1961, was 
att  hours. Core I is scheduled for discharge in 
ore I1 will be identical to Core I. 

ne 29, the President of Yankee Atomic Electric Co. m- 
that the total project costs were lower than anticipabd- 

illiw as compared to the $57 million estimated 
cia1 arrangements were established in 1957. The 
e Yankee first core is estimated to be in the range 
posed to previous estimates of 12 to 14 d l s  per 
nticipated that costs may be further reduced by 
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‘Or 

earlier predictions. 

1 drive mechanism 

k t  sink is being isk 
the existing ~WI.MB 

ore advanced design. 

Vements for pmrkg 

mmission’s proposed project for construction of a small (22,- 
prototype pressurized water reactor plant, with a conven- 
led superheater, was deferred in March 1961 when site and 

bhxs proved incompatible with the project plans. The invita- 
onstruction under the Power Demonstration Reactor Pro- 

hmission determined that the proposals submitted by the 
estown, N.Y., and the Dairyland Power Cooperative, 

W k ,  for participation in the small power reactor project 
&second round arrangement were unacceptable. Of the five 

to the invitation, these two had been found the most accept- 
gh in both cases the Commission requested alternate site 

or public safety reasons. However, the proposed alternate 
ceptable from the standpoint of safety, introduced ad- 

een issued in August 1959. mnstration m m  
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verse changes in the initial proposals, and greatly increased tl as an unsolici 
triated cost of the project to the Gorernmnt. 
stemmed primarily from the need for the utlllties to procure sir 
ciently remote from a populatioll center to meet current site. ~* 
crit.eria for a nuclear power plallt in the 2U,000-electri,,l.ki1 
range. The increased capital and operating c.osts would llaVe 
in both cases from extended utility lines, additional 
and substations, and substantially increased site derelol,ment 

Despite the uncertain economic outlook, unsolicited I)roIJc,% 
the JTTolverine Electric Cooperative of h9ichigan and L\merica,i 
ator and Standard Sanitary Gorp. were submitted in 

in fn ance of a small pressurized water reactor project to loc2ate ~olver ine’s  electrical system. However, the Comlission did f l t ~  cept the proposals and has d e f ~ r e d  indefinitely COnSideRttirtE 

alternate plans for a small nuclear plant. A Commiss 
in connection with the President’s request in October that all 
ment agencies postpone deferrable projects, showed that tl,h 
could be deferred with the least detrimental effect on 
program. 

Low Temperature Process Hent Reactor 

”11 . . .  

fidated Edison Co. 

Full power oper 
trial organizations who use process steam, regarding tlpir rhich includes 10- 
participation in a demonstration low-temperature proces5 
actor project. A demonstration plant was expecte mportant operating 
nical and economic data on the practicality of nuc technical data on tht 
plants for use in industrial operations requiring large BmOUfi 25. It will be the ! 
heat such as chemical processing, paper and pulp product iq  I 
conversion of saline water to fresh mater. 

Formal expressions of interest were received from eight firms, 
ing rexyiew of these expressions of interest it was de tembd 
Commission not to go forward with this project. This P ~ W  

placed in a deferrable status because of its low PrioritJ 
reactor program. However, the Commission expects 
orer-all reactor program, selected research and derel@I’nl“f’f ’ 
cable to these two reactor types. 

southern California Edison Reactor 

The Southern California Edison CO. and the restin,Rf’na* 
tric Corp. formally proposed, during April, to PartiCipqtP * 
Comission in a full-scale, pressurized water reactor of 355J@L-? * 

I n  May, the Commission invited expressions of int 

€ 1 ~  e 

mction work wa 

5 0 0 1 2 2 2  
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(The 

nnounced their intention of submitting 
960.) The proposal by Southern Cali- 
of the nuclear power plant, while plant 

t, design, and construction would be carried out by West- 
Nuclear fuel serv- 

plant Todd  be supplied by TT’estinghouse. Financial as- 
by the Commission would total about $1” million, including 
and development assistance and waiver of fuel use charges. 

0 proposal, the estimated capital cost of the plant to South- 
Edison would be $18 million, and commercial operation 

by early 1965. However, the Edison proposal is con- 
among other things, upon the company’s obtaining a satis- 
,ng-term lease of a site on the Marine Corps reservation at 

ton in Southern California. At year’s end, the site ques- 
had not been resolved. 

as an unsolicited project of the third round type. 

and its subcontractor, the Beclitel Corp. 

truction of the privately financed uranium oxide-thorium oxide 
on Co. reactor was essentially completed at Indian 

X.S., in December. Initial criticality is expected by early 
Full pomer operation of the 255,000 elm pressurized water 
Gch includes 104,000 kilowatts from an oil-fired superheater, 
uled for the spring of 1962. The Indian Point plant will pro- 

important operating data for large water-cooled reactor systems 
a c a l  data on the use of a fuel mixture of thorium and urani- 

e the second large-scale nuclear power plant to be 
into operation without financial assistance from the Commission ; 

en vas the first. A public hearing to consider the issuance of it 
nal operating license was held on December 7-20, 1961, and 

m iVuclear ExperimentaZ Reactor 

essentially completed in December on the 
developmental reactor of the Saxton Nu- 

hperimental Corp. at Saxton, Pa. The small pressurized 
nd built by the Westinghouse Electric 
rimarily for  research and development 

be connected to an existing turbine generator for production 
h l  power at the Saxton steam generating station of Pennsyl- 
lectric Co., about 20 miles southeast of ,4ltmna. Design 

Operation is expected to be achiered in March 1962. A provi- 
Owrating license was issued Kovember 15, 1961. 



BOILING WATEF~  REACTOR^ 

Expem'mentaJ Boiling Water Reactor (EB  V R >  

Kational Laboratory during April, but only at a limited pow 
of 20 megawatts, thermal (Mwt) . The modification pr 
additional heat removal capacity was essentially comp 
end of 1961. 
in 1968. The electrical capacity of the plant remains at 4,5W Id 

Considerable difliculty was experienced in repairing t m  
pieces of heat removal equipment, the primary reboilers, d k b  
proven to be defective. The reboilers were twice reject& fm 
to pass leak tests. Corrective measures were also taken wifi gh 
PH stainless steel components in the control rod drives of 
,411 of the drives were removed and examined. Additi 
the 1'74 PH stainless steel components, heat treated to 1 

, stead of the previous figure of 900" F., were ordered and 
The EBWR, which began operation in 1956 as 01le of 

velopmental boiling water projects. . I  rill be used in the 

Operation of the Commission's EB WE was resumed a 

of other re: 

to  alleviate th Full power operation at 100 M T ~  is 



s3 
t-,gification of niasimum st able power operatiou, i l l res t . jp  

,team separation phenomena, determination of hjcirodT-llamic 

are being made to close out the research and development 
iling water reactors at Argonne Satioilal Laboratory 

end of fiscal year 1962. This includes an orclerl? close-out, of 
for wl-Lich no operating funds for fiscal year 1863 haye been 
Howei-er, consideration is being given to  use of the EBTVR 
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teristics, and evaluatioil of carbon steel material. 

el fabrication difficulties and investigatioii of claddillg cracks in 
re vessel have further delayed initial criticality of the 
boiling water reactor being built a t  Elk River, AIiml., by 

tive Power Assocint ion and the Convllission under 

uel pins exhibited leakage which was traced to micro- 
mcks in the end-cap welds. Further environmental tests con- 
,he leakage as resulting from low boron content in the end 

ron content end caps were used in 

discovered in the stainless steel weld 
nd also in the cladding within the vessel 

The reactor vessel head was returned to Pacific C o s t  E n s -  
Proof 

of cladding integrity in all areas of weld overlay must be corn- 
y. Repair of the vessel and evaluating 

results of the integrity tests have delayed the startup date 

PH stainless steel used in control 
of other reactors were found, all control rod drive units 

eactor were removed for additional heat treatment, which is 
to alleriate the probleni. The drive units have since been 

'he reactor W U ~  

Co. for replacexnent of the stainless steel overlay. 

anuary that it had signed definitive 
vith Consumers Power Co. of Bficliigan, and with the Gen- 

48,000 e h  high power density, 
Wle, boiling water reactor being constructed a t  Big Rock 
fich. The plant is being built under a third round type co- 

http://illrest.jp
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Under the contract between the Commission and Consueh, 
company will design, construct, and operate the nuclear poJTer tL 
at  its o\Tn expense. The Coniniission will reimburse the 
costs up to $~~oo,ooO in connection with the research alld 
progani, and r i l l  waive fuel use cllarges d u e d  at ab0 
for the first five pears of plant operation. 

Under tlie contract betv-een the Commission and Gelieral Elw~ *_ 

P.- the Commission will support research and development up to 
muni cost of about $3,700,000 subject to an upl~ard escalation a ’mxt 
ceiling of 10 percent. The objectives of the development s 

including a 41/&year test and evaluation effort in the C OnsurneB ilG 
are: ( I )  To demonstrate the feasibility of increasing the ww de&&, 
of oxide-fueled, boiling water reactors ; ( g )  to determine the e ~ m  - 

ti 
wQ& high power density operation upon fuel life exposure; ( 3 )  

the fabrication cost of high perforinance fuel; and (4) to detemir., 
the optimum conditions for high power density operation in ca sumers’ plants. 

Consumers estimates the capital Costs for the plant, including 
and site preparation, to be about $27,700,000. Construction wa a& 
80 percent complete a t  the end of 1961, and the reactor is scllacfah 
to go critical in September 1962. 

* f-- 

* 

Prototype Boiling Water Reactor 

In February, the Cities of Los Angeles and Pasadena, Calif., j,*Me 
notified tlie Commission that they were withdrawing their p& 
for participation in a 50,000 ekw Improved Cycle Boiling 
Reactor (ZCBWR) project. Their decision to withdraF from par- 
ticipation in this second round type cooperative project WG 
on ( a )  n January report by the Commission’s Division of Li* 
and Regulation and the ,4dvisory Committee on Reactor Safegumh 
( A4CRS) in which tlie committee reiterated that it had extreme d 
that clarification of unknown factors relating to the hydrologhf 
meteorological aspects of the proposed Haskell CanSon site in 
Angeles County would make it prudent for use as a site for B 1s 
nuclear power complex than the proposed plant; and ( 6 )  B h 
estimated cost of power from the plant than was anticipatd trf  G s  
time the proposal Tas submitted to the Commission. I n  rim 0 

action by tlie proposer, the Commission withdrew the propojpd 
for contractual arrangements which had been submitted to tfte 
Conimittee on Atomic Energy in November 1960. Co&demt‘e 
then were begun on alternate courses of action regarding tllk P3-* 
‘ The two cities had indicated that they expected to locate eventnnlb mb* rm e 

The Advisory Committee on Reactor Safeguards, in a pRrl- 
e 

wd reactor at the site. 
to the Comniission dated Jane 8. 1960, concluded that the site is suitable “for a 
boiling water reactor which follows existing technology”. The letter further 
~ i~rnt l l i t tw has danbts whether this site can be safely expanded into a large PQmer 

- 
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ffer. On April 10, the DairFland Power Cooperative of 
VTis., which had been negotiating with the Commission 
lie Small Pressurized T a t e r  Beactor, anc7 which had also 

illterest in the Prototype Organic Power Reactor, expressed 
n cooperating in the 50,000 ekw ICBIYR reactor project. 

lulld suggested a site at Genoa, Il'is., the same site Fhich had 
acceptable by the &irisory Committee on Reactor Safe- 
nnection with the Prototype Organic Reactor. 

nqptiation on this unsolicitec7 proposal! the Commission an- 
n June 6 that substantial agreement as to contractual ar- 

c"mn& for a cooperative project under second round terms had 
enclled with Dairyland and with Allis-Chdmers RIfg Co., 
had been selected as reactor constructor under the previous 

The 
formerly referred to as the Improved Cyc7e Boiling Water 

T,  \vas re-designated the Lacrosse Boging mater  Reuctor, 
the same capacity of 50,000 ekw. The basis for the proposed 

tfict was negotiated and submitted to the Joint Committee on 
a ~ c  Energy with a request that authorization for the project 

Szation. The bill was approved in September. 
f the Commission's contracts with Dairyland and L411is- 

lnlers awaits completion of review and approval by the Rural 
trificntion Administration (financing organization for Dairy- 

Calif.. joirltlt ) and approval by the U.S. Army Corps of Engineers for dredg- 

Boiling TVatm . - rer. Under the contract arrangements, Dairyland would provide 
raw f rom p- turbogenerator and the site, operate the plant for the Commission 
ject W X ~  hd years, and purchase the steam produced by the reactor. Allis- 
n of Liean>- ers  rould design and construct the reactor, including the first 
tor S a f c p d  in operating personnel, and perform necessary pre-acceptance 
extreme d w b s  tests, under a contract with a fixed price of approximately 
~drologirii? s d  ion. 
.on sitt i t 1  1a-e 

d (6) n hiSEer 

,icip:ited 

PrOP3x' ~ E G '  

Onsu--IY, 
pon-el. 

., col~~rJaT~v f f t r  
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including sitir 
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nement with the Cities of Los Angeles and Pasadena. 

ts be included in the Commission's fiscal year 1962 au- 

their ruction of a dike on the east bank of the Mississippi 

2m'tos BoiZing Water  Reactor ('VB W R )  

? l e  5,000 ekw privately owned boiling water reactor near Pleas- 
a. Calif., was shut down in January by the General Electric Co. 
Pmit replacement of cracked components made of 17-4 PH stain- 

and to perform other reactor modification. The Commission 
td the chances b in components and design and determined that 
operation could be resumed with the understanding that cer- 

Periodic tests and inspections are made of the control r d  drive 

ite for  i1 1 : t ~  - . .  

In  \-icw r b f  lis 



The YBn7R continued supplying electricity for tlie sari 
Bay area through the generat.ing equipment of the 
Electric Co. while, a t  the Same time, the reactor 
ing data related to advanced reactor technolo= sUc 
density cores. 

Dresden Nuclear Power Station 

The privately owned 180,000 

used 

Dresden plant of tile 
wealth Edison Co. remained shut down at  hlorris, Ill., from 

sob 15, 1960, through &fay 1961, for replacement of the Cracked 1” 

other repair. Cracks had been found in the control rod 
while the reactor was shut down because a control rod llad 
from its drive mechanism. While this replacement work 
way in February, numerous cracks were also discovered in &e 
stainless steel control rod blades, and a decision mas made to 
all 80 of the control rod blades. 

Hairline cracks mere also found adjacent to some of the 
the lower support grid of the reactor. Reactor operation 
s u m d  at  the beginning of June. The Dresden plant then 
or close to, design power until it was shut down on Octo 
two-month period to inspect in-core reactor measurements a 
f o m  scheduled maintenance. Inspction showed the condi 
core to be unchanged from the time of the previous i n s e m  
April. No new evidence of cracking was noticed. Thus, the 
high pon’er operation of the Dresden reactor from June to 
apparently had no adverse effect on the core support structure 
appeared entirely safe for continued operation. The r e a m  a 
sta*d up again on December 6, and by the end of the psr i 
generated 

Eumbo7dt Bay Power Plant 

stainless steel components of the control rod mecllallisrns i-i es 

total of 830,750,000 kilowatt hours of electricit,y. 

Construction proceeded as scheduled on the 48,500 ekx. 
owned boiling mater plant of the Pacific Gas and Electric t_s+ w 
Eureka, Calif. The reactor ressel was delivered and install4 
ber. Construction started in November 1960, and shodd he d2 
in July 1962. By the end of 1961 it was 50 percent compl&k 

This reactor will employ nat,ural convection circulatim @f 

coolant. The external containment is of the vapor S U P P ~ S W  pr 
located primarily belov ground level. I n  this containmen’ 

w%r 

1 _I -- 
steam that might be released by rupture of the reamor b- _ - -  :-An P d l  

be conducted through numerous large diameter pip es lliw 
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SF- 

e :lL- be developed for suppurt of requests for licenses 
; ran and permits 

I t  tile ~ 0 1 n p a 1 ~ ~  expects to imke early in 1969, plans are for toll- 
tiorl to start about. August 1962: nit31 coiiipletioll espectecl before 

eltd of 1965. Gove~iiiiient financial assistance for tllis pln~lt has 
B n requested. The reactor Till be a forced circulation, internal 
&W separation, single-cycle boiling water reactor utilizillg a vapor s a  " -cion containment system similar to tlmt in the Humboldt Bay 
&for. 
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B O X U E  Reactor. At year's end, the containment shell for the Boiling 
Superheat (BOXUS) Reactor a t  Punta Higuera, Puerto Rico, was n3 
The 16,300 electrical kilowatt plant will demonstrate the practicn1it.r of 
superheat utilizing a superheater region located peripherally to the 
region for small reactors. The plant is being built jointly bF the 
and the Puerto Rico Water Resources Authority. 
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E I nta Higuera, Puerto Rico, over-all constructioll of the 16,300 
= -- Y EO, "yU# reactor was about 45 percent complehd at the end of 
f -a- The project is being carried out jointly bv the Com- 

and the Puerto Rico Water Resources Authority as a 
tive project under a second round-tpe agreement. Comple- 
construction by the illlaxon Construction Co. is scheduled for 

reactor will provide information on the practicability of in- 
,uclear superheat, and will be of value in the eraluation of 

for small (20,000 ekw or less) plants utiliziiig a 
located boiling core region and a peripherally located super- 

E 

It the end of December, construction was nearing completion of 
2000 ekw Pathfinder plant of the Northern States Power Co. 
a Falls, S. Dak. Site work on the third round cooperatire 
t began in November 1959, and initial criticality should be at- 
by September, 1962. 

bg the first quarter of 1961, the Commission modified its con- 
h Northern States to provide a basis for certain program- 

s found desirable as a result of the contractor's research 
ering studies, accumulation of experience, and concurrent 

nts in reactor technology. These changes included: sub- 
n of zirconium or other fuel cladding material in lieu of alumi- 

and acceleration of the low enrichment superheater fuel effort. 
ration was made in the basic arrangements of the contract. The 
mill provide test and operating data on an integral boiling- 

eating core with a superheater centrally located Tithin the 

toos ExperimentaZ Xuperheat Beactor 

February, the General Electric Go. submitted an application 
license authorizing private construction and initial operation 

- 5  31Et of an experimental nuclear superheat reactor at its Val- 
r ~ s  Atomic Laboratory near Pleasanton, Calif. After a public 

in June, the construction permit was issued and work began 
QWt. The site is located immediately adjacent to the Vallecitos 
'ng water Reactor which has been in operation since 1957. Gen- 

s9 



S O  

era1 Electric plans ultimate operation of the superheat re;lclor 
steam produced by tlie VBWR. I n  the interim, operating ex 
will be accumulatecl by using steam produced by a gas-fired 
Construction is sclieclulecl to be completed by *iupst  1:1,p. 
objectii-e of tlie experiiiiental reactor is to test superlleat rea 
and to improre superheat reactor performance. 

Of tlie current estimated cost of $9 million, $5.75 inillion is 
contributed by the seven-utility Empire State Atomic Der 
Associates, Inc. (E84 DA). The Empire State group, late ia 
announced a long-range, privately financed research program 
may lead to construction of a large reactor in XeK Tork St 

ESADA has contracted with General Electric for  boiling ~a 
actor research. Kith General &4tomic for studies on a g a s - c ~ l  
;ict.or, and with Atomics International for sodium-cooled r ~ ~ t  
tecl inolo~.  This is a part of ESADA’s program aimed at 
lisliing a Sounci basis for the clesign of a full-scale atomic  PIT^^ 
tha t  would be competitive in Xew Pork State before the 
present decade. 

reactors. It T 

0 

0 1 2 3 2  
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or ExpetvheIbt ( OXBE) 

. CoIllllli~sioii's OA7IBE has been in operation a t  the Sational 
Testing Station since 1957 and is now on its third core load- 

O p e r a t i ~ ~ ~  of the OMRE on its second core was completed in 
1960, and since that time extensive investigation and testing 

as a result of the fuel element surface fouling 
Atomics International, Phillips 

urn cos, and California Research Corp. have been conducting 
nd developi~ent on the fouling problem, which results f roin 
tion of a film on fuel elements by decomposed coolant and 

It is expected that the fuel 
ill be resolved when datu from tests now in 

the third core xas  loaded, critical experiments were begun 
b r  1960, but power operation was not initiated until July 

interim the reactor system and method of operation was 
ed to permit more flexibility. This work included the addition 

use of the continuous purification system. 
ore contains three types of fuel elements. Included are 

less steel uranium oxide driver elements, 
uranium alloy elements, and &4PM ( duniinum powder 
ad uranium dioxide elements. The latter type is 

for use in the proposed 50,000 ekw Prototype Orgstnic Power 
. It is expected that the third OlllRE core will be replaced 

riched, aluminum-clad, uranium alloy core loading in 
at ;the APM-oxide fuel elements will be continued 

in Core 2 operation. 

articles from the coolant. 

mes available in the summer of 1962. 

test for about, 2% years. 

afiic Cooled Reoxtar (EUCE) 

OCR is a Commission experimental facility now under con- 
at NRTS, Idaho, designed to supplement operating data 
by the OJIRE and to develop improvements for  future 

reactors. It will have a 40 Mvt capability, but mill not 
electricity. Construction progress was slowed during the 
ause of a temporary suspension of procurement activities 
a revierr of an increased project cost estimate. The project 

d cost has increased by $1.8 inillion from the previous estimate 
nlillion. At tIie eiicl of I)ecemlxr construction v ; ~ s  about, 70 
complete. Construct ion coinpletion is expected by tlle s u m e r  

. -  Operation of the reactor prior to installation of the in-pile 
&bekg considerecl. Congressional autliorization for these loops 
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I 

Prototype Organic Power Reactor 

I n  December 1960, the Commission invited expressions of kt 
from cooperatively and publicly owned utilities for pafiicipti, 

k second round Power Demonstration Reactor Program aman 
for construction of a 50,000 ekw organic cooled and moderated 
(A previous, third-round type of invitation had elicited no re3pL-t 

Nine expressions were received by February and skff  erd 
found that four were particularly promising. The sites of t-~, 
utilities were reviewed by the ,4dvisory Committee on &actor 
guards and were found suitable. 

However, when the Commission extended a formal invitation 
utilities to submit definitive proposals for participation in the p * 

only one proposal was received-that being from the Grand 
Dam Authority, Vinita, Okla. Two of the previously interested t 
ties, the Burlington Electric Light Department, Burlington, T& a 
the Plains Electric Generation and Transmission Coopers 
Albuquerque, N. Mex., had changed their plans and adri-ised 
mission that they would not submit proposals. Another, the 
land Power Cooperatire of La Crosse, Wis., did not submit B p 
because in the interim it had committed itself to  coopenltp 
Commission on ti boiling n-ater project. 

River Dam ,4uthority that it did not satisfactorily meet the ta 
the inritation. The Commission has deferrd further action 
struction of the reactor in view of the President's r+West to 
the initiation of deferrable projects. 

- 

Loader. Phot 
by Atomics In1 
site, Santa S 
r. The 54-foc 

It was found after evaluation of the proposal received from w== 

5 0 0 1 2 3 4  
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stiori t t t  tila 
the pmj- 
rand Rime 
restel ut if;- 
3n? Yt-. d 
rativc, IN, 
Ld t l l P  i'rrrf. 
tl1r Tkiqp- 

Ltp ;ritfi 1 3 ~  

: f=0111 ( cud 
.]le F P r 2 f e  E& 

=wFueZ Loader. Photo shows the giant fuel handling cask developed for the 
by Atomics International being tested a t  the Sodium Reactor Esperi- 

) site, Santa Susana, Calif., before being dismantled and shipped to 
-+ Sebr. The @-foot high machine will handle and load reactor compo- 
5 40 feet long for the 73,OOO kilowatt sodium-cooled, graphite-moderated 
T P e  Hallam Suclear Power Facility. 

5001235 
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SODIGN-COOLED T H ~ J I A L  REACTORS 

HaZlanz Project. The i5,OOo electrical kilowatt nuclear power facilie kiG kB 
near Hallam, Sebr., by the Commission and Consumers Public Power f_-sw 
of Kebraska, is scheduled to begin producing power bF mid-1902. The 
cooled, graphite-moderated prot.otgpe reactor. designed by Atomic% I n t f ? ~ ~ ~ ~  
is housed in the large square building on the right. The building-. 6x1 &r %d 
are a coal-fired generating plant being built bF the utility district. 

5 0 0 7 2 3 b  
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of the ’75,000 ek1-i- sodium-cooled, graphite-moderated 
inpleted in December. The plant is 

-operational testing and is expect& to be in operation 
.d,~962. Although the constructioll schedule was disrupted in 

r by a strike of the laborers’ union, a tvi-0-shift schedule with 
workweek was instituted by the prime contractor, Peter 
Sons Co., and resulted in the first-round cooperative 

being completed on schedule. 
ractor will supply power to the distributioll system of tlle 

s Public Power District of Kebraslta, wllicll will operate the 
on facility and utilize the steam it produce. Follo\ving 

nsive operational test, the reactor will begin producing pon’er 
r of 1962. The reactor is designed to extend the tech- 

eloped by the SRE and to demonstrate the economic and 
1 practicability of central station power usillg a reactor mod- 

hite and Kith sodium as the heat transfer fluid. 

SODITXI-COOLED FAST REACTORS 

enth anniversary of the initial operation of the Commission’s 
ws attained in December. The first electric power generated 

“clear energy was produced by the EBR-1 a t  the National Re- 
Testing Station in Idaho on December 20, 1951. Development 

5 0 0 ? 2 3  
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ExperimentaZ Breeder Reactor No. 5' (EBR-2) 

The Commission's EBR-2 is an experimental fast pox-er 
MRTS, Idaho, which is directed primarily a t  establishing tile tepg 
nical feasibility of fast reactors for central station power plank 
is the nation's first completely integrated nuclear power plant iw_ 
porating the reactor, sodium boiler, and fuel recycle processing pi9fi' 
The use of integrated fuel reprocessing and fuel element fabrj,ti= 
plants will represent the first attempt to recycle fuel in anr fag 
actor, to process spent fuel by pyrometallurgical methods, alld 
fabricate fuel elements by remote control. 

Construction of the generator and reactor plants was completed a 
August and dry criticality experiments (without the coolant) 
011 September 30. The sodium boiler plant was essentially cornpled 
in December. The fuel cycle facility was also essentially comp]~qtp g 
the end of the year except for the installation of the process equipmzL 
Design poTYer operation of 16,500 ekw is expected tu  take place in &e 
SUmer  of 1968. The first core will use fuel heavily enriched L 
uranium 235 ; the second core will use plutonium. 

Elzrico Fermi Atomic Pouter Plant 

The Fermi Fast Reactor under construction near Bfonroe, %& 
was not yet completed at the end of December becanse of ems 
developmental probleins which arose in the last half of the year. T'k 
conipletion date for this cooperative first round project of the 
Reactor Development Co. (PRDC) has been extended s e ~ - e d  * 
and is now scheduled for June, 1962. The latest delay is C ~ U S ~  kt.E &e 
deterioration of graphite shielding on the reactor vessel durig &e 
1,000" F. isothermal, non-nuclear tests. 

The deterioration can be traced to oxygen leaking into the P$T 
region during the high temperature test and the use of I&- 

&#at& Plant. Aer 
NO. 2 (EBR-I1 

@'6,500 4 electrical 1. 
@tion on a closed 
& building) will 1 
*el to the processi! 
fl be reprocess€ 
reactor. 

@phite powder ins 
$king replaced. 
bother problem 

perator tube, 
zrfestigation revea 
&, probably res 
mremoved and ,c 

dm were removed 
kcracks and the r 
&the steam gener 
hause  of fuel c 

1 &w subassembly 
kmt distortion b 
ha In order to 
*urn fuel and 
sexwed 200 then 
q n t  from the fi 
*mplated that 

is in progress 



JANUARY-DECEMBER 19 6 1 97 

ed piant. Aerial view of the' Commission's Experimental Breeder Re- 
2 (EBR-11) a t  the National Reactor Testing Station in Idaho. 
&&ical kilowatt plant mill demonstrate the feasibility of reactor 

on a closed fuelcycle. Spent fuel elements from the reactor (dome- 
ilding) will be transferred by remote control through a n  underground 

,, the processing plant (semi-circular building near tall stack) where 
1 be reprocessed and refabricated into fuel elements and then returned 

nstead of high quality graphite. All of this graphite 

hother problem which arose involved leaks in the No. 2 steam 
.or tubes, which were noticed during hydrostatic testing. 

tion revealed that 49 of a total of 1,200 tubes exhibited 
ably resulting from stress corrosion. The steam generator 

ved and shipped to the Griscom-Russell Co. where whole 
ed for examination to determine the exact cause of 

clrs and the remedial steps to be taken. It was found necessary 

use of fuel element design problems which came up in 1960, 
subassembly for Core A was designed which overcame fuel 
t distortion but inherently presents greater resistance to coolant 

order to operate the reactor and not exceed the specified 
fuel and cladding temperatures, the power level should 
200 thermal megawatts. This will lower the net electrical 

from the first core to 60,000 kilowatts. PRDC originally 
Plated that the output of this reactor would be 94,000 ekw; 

IS in progress for an alternate design for later cores. 

the steam generator to be completely retubed. 

- 
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Fermi Plant. The 60,000 electrical kiloiratt Eiirico Fermi Po\\-er plan! 
Monroe, Mich., is scheduled to begin operation late in 1962. The Ithe; 
originallx scheduled to begin operation in September 1960, but tech 
have caused a series of delays in the completion of the fast breeder reactcit 
As a result of certain core modifications, the net electrical output 
been reduced from the designed capacity of 94,OOO kilowatts to 60,Oou &if 

On June 1, the Power Reactor Development Co. took ore 
responsibility for the plant from the Atomic Power D 
Associates, the group responsible for  research and cleyelopm 
nuclear design. 
,hi important legal aspect of tlie project was resolved 

1961, when the 1960 decision of the United States Court 
of the District of Columbia regarding the Commission's i 
construction permit fo r  the Fermi Reactor Kas reversed by 
States Supreme Court. In a. 7-2 decision, the Supreme C'O 
the I-alidity of the construction permit issued by tlie Commisin 
rejected the contention that the Commission's safety findiW 
inadequate. 

5 0 0 7 2 4 0  
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GAS-COOLED REACTORS 
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cost and schedule problems and safety questions l m ~ e  been 
- tered in the Commission's 3.300 e k r  project rhich 

nstruction at Oak Ridge. -4. number of Bey components are 
Iltia~lr behind the plannecl delkery schectde. At this time it l.eri likely that because of higher than anticipated engineer- 

and because of some changes that ma? be required to assure 
pendable operation, the construction cost will exceed the 

ate of $40 niillion. It is also expected that the reactor 
t, be completed until May 1963, compared to the established 
e date of October 1962. Construction of the reactor x-as about 

t complete at the end of December. 
GCR will provide the earliest experience in the United States 

mperature gas-cooled reactor system for civilian power. 
erating experience with materials and components 

ad~~anced gas-cooled react or systems. These include 
as a coolant, graphite as a moderator, fuel handling and 

y designed for use during full Borer opera- 
seals for the main blowers, and a coolant cleanup 

eactor also has flexibility for testing a variety of fuel 
in the regular cliannels and provision for future installation 
volume, liigli temperature loops. - rcnetlsr p:af-' 

Te i n  11 e rature Gas - Co o Ze d Reactor (ET GIZ 

rt of construction of the 40,000 ekw HTGR at Peach Bottom, 
a ~ s  delayed beyond the originally scheduled date of April 1961, 
the Commission required additional inforniation from the re- 
and development effort before a construction permit could be 
to the Philuclelphia Electric Co. 

hilaclelphia Electric submitted a reITised preliminary 
report incorporating additional information obtained in the 
and del-elopment efTort being carried out by General Atomic 

era1 D_mamics Corp. The revised report described 
of iinportant design changes made in the interest of plant 
this third round cooperative project. These design modi- 

the addition of nev eniergencF shu t down rods, re- 
el elements, an  increase in thorium loading, and the 

cant factor in the 1961 General Atomic research 
effort has been the rapid development of coated 

of an emergency cooling system. 
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Gas Cooled Reactor. The nation’s first major gas cooled nuclear pow 
is now under construction at the Commission’s Oak Ridge Nati 
Photo shows the containment shell being erected, and some of the 
construction associated with the Experimental Gas Coded Reactor [ 

The reactor itself will be located below the ground level. The 22,300 e 
kilowatt plant will be operated for the Commission by the 
Authority when completed in early 1963. Buildings in upper portion d 
will house the turbogenerators, controls, and associated equipment. 

particle fuel for the HTGR. This fuel consists of 1004 
particles of uranium carbide-thorium carbide, coated d h  
crons of pyrolytically deposited graphite, and dispersed in 
matrix. The particle coating serves to protect the fuel mate 
corrosive reaction during fabrication and to delay s u b  
release of fission products generated in the fuel. Satisfact 
cation techniques have been developed and, based on the 
results of extensive tests, this fuel will be used in the fkst 
the HTGR. 
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preliminary hazards report on the HTGR has been 
Commission staff and by the A4dvisory Committee 

tor Safeguards. The conclusion was that the proposed reactor 
ucted at  the Peach Bottom site with reasonable assurance 

be operated without undue risk to the health and safety 
ublic. A public hearing on this project was held at Commis- 

ers on December 18 and at year's end the Hearing 
's decision on the issuance of a construction permit was 

e Agreements on  Gas Cooled Reactors 

f information on gas-cooled reactors was continued 
ited States and the United Kingdom during 1961. 

a1 meetings were held in April in England, and during Octo- 
ted States, concerning the HTGR and the DR,kGON 
temperature gas cooled reactor being built at Winf rith 
. An organization of several West European nations 

with Great Britain in the DRA(+OS project, 
en under construction for a year. 
of technical information between the EGCR at Oak 

d Britain's Advanced Gas Cooled Reactor is handled througll 
manent committees, one in England and one in the United 
Both this and the HTGR-DRAGON exchange continue to 

on actively and are of mutual benefit. 

;as cooled nuclear power fksz 

ted, and some of the in!erzaS 
)ak Ridge Xational Ir?bmzw HEAVY WATER REACTORS 

ission by the T e n n e w  vtdh3 

lings in upper portion of 000 ekw gas-cooled, heavy water reactor project that had h e n  
lswciated equipment. for construction in Polk County, Fla., was terminated in mid- 

ruary 14, the Commission was notified by the East Central 
ida West Coast Nuclear Groups that it was not feasible to 

&proposal containing a firm commitment to construct the pro- 
Essentially, the two 

quested a continuation of the research and development pro- 
bran additional two years in order to clarify technical and 

uncertainties about the reactor system. After evaluating the 
a d  meeting with representatives of the two groups, the Com- 
concluded that it should terminate the present project for a 

h u s e  of technical and economic uncertainties. 
collsists of IOuiW 

.bide, coated W i t h  Cikr''' 
and dispersed in 8 p 

rotect the fuel nmte 
to delay subst3r1trs 

he fuel. Satisf:lct*F 
and, based 011 tl 
be used in the 

? 
otype reactor in western Florida. 
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gas-cooled, heavy water nioderatect reactor. A proposecl 
10 tlie contract terminating the project -ins subniittecl 
Colilliiittee on Atomic Enerm- during May 1961. 

111 order. that participation of the g r o ~ p s  nliglit not 
civilian power program, the Coinmissioii proposed that lire 
panies continue to explore natural uranium reactor systems 
might be of iiiutual interest to the conipaiiies and the &, 
merits of boiling and pressurized he,zrT r a t e r  and hi& pressure 
cooled 1ieaT-y water systems from a utility poillt of YiesT-. 
tion will be based upon information furiiislied by tll 
froin its reactor derelopment progralii. 

The East Coast Kuclear Group has agreed to evaluate tile rrlat;, 

cooled, pressure ve 

mibility of stress ci - .  
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This 1.e' ctor, being constructed by the Carolinas Virginia Kuclear 
4ssociate~ under a third round cooperatire arrangement, 

q*acr * tlie large pressure vessel generally used for pressurized 
fr  renctors. The CVTR.-will have zircaloy U-shaped tubes to con- 

6.': ,jicidual fuel elements and pressurized coolant ; the cold, heavy 
33 nloderator ~ 1 3 1  surround the tubes and be contained in a single, 
&P?r 

4. fl 1961, irradiation tests indicated that it will be possible to 
prill, 

nlore poTT-er from the CTTTE per foot of fuel element than was 
Experiments confirmed that the design power 

r*wooo ew can be achieved with 72 instead of 84 fuel elements, 
: Ii? 

+1,ste* 

In 

,Fsslire t a l k  

calculated. *;ret 
;,tinalls 

rrnits the elimination of six pressure U-tubes. 

f#.y r ater CmpOmnts  Test  Reactor ( H T C T R )  

fi c g ~ C T ' B  is being built as a Coniinission project to test com- 
for ft heavy water power reactor. This 61 t.herma1 megawatt 
Kas designed and is being constructed by E. I. du Poiit de 

and CO. at the Commission's Savailnah River Plant, near 
an, sac. The reactor vessel, which had been delayed in fabrication 
grlrnost LZ year, was delivered to the site in June. Construction 

then increased and at  the end of December the reactor was 
&ally complete. Initial criticality of this heavy miter moderated 
gmlecI, pressnre vessel type reactor should take place in February, 
62. 
hrly in 1061 the du Poiit Co. reviewed the design of the control and 
3~ rod drives of this reactor to determine how to eliminate the 
siility of stress cracking of 1 7 4  PH stainless steel which has 
-,md in other reactors using this material. It was decided to 
:hue use of 1 7 4  PH stainless steel, but to employ heat treatment 
--Heunits a t  l , l O O o  F. instead of 900" F. 
fqe HTPCTJX is designed to perinit siniultaneous test irradiation 
-!I to 12 full-sized natural uranium fuel elements at power ratings 
' eqmures encountered in full-scale power reactors. Bot11 ura- 
 tal and oxide fuel elements of various sizes and shapes will be 

There is no pro\-ision for generation of electric power. Heat 
be dissipated .to the atmosphere through a light water secondary 
-=*a 

- * g n h m  Recycle Tes t  Reactor (PRTR) 

~h objectiye of the Coimnission's plutonium recjcle experimental 
'q as carried out at, Hanford, Tash., is to demonstrate the feasi- 
- 

2 4 5  



Canadian Cooperative Program 

Both the United States and Canada are pursuing prog.raars fur fL 
development of heavy xater power reactors. -4 cooperative pm 
between the two countries was entered into during June 19m,nrh 
which it was agreed that information mould be exchanged in 
detail to enable either country to design, construct, and opwte 
reactors. Information is exchanged through reports, peridie 
ings, and the assignment of personnel from each country to psrtjcim 
actively in the reactor program of the other country. I n  addit- 
the United States is undertaking a research and deT-elopment pm- 
which is being carried on by American contractors in support of& 
Canadian reactor effort. 

Examples of this work include the development of an o n - p  
ref ireling machine, performance of containment studies, dev& 
of a metallurgically bonded stainless steel-zirconium joint, tern Q 
heat exchangers at operating conditions, development of ult 
methods for non-destructire testing of zirconium tubing? and  de 
ance of a computer study for stability and control of c143Tr* 
nation for the 200,000 e k a  Canadian deuterium moderated and 
natural uranium-fueled reactor under construction at DoWIaf 
on the Canadian shore of Lake Huron. 
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 FLU^ FEEL REACTORS 

gonz.ogeneom Concept 

on the Commission’s experimental aqueous homogeneous re- 
concept was terminated on June 30, the end of fiscal year 1961. 

of factors contributed to the decision to terminate work on 
t despite its potential for thermal breeding and the low 
st of the fuel cycle. Included in the factors were: ( a )  

the aqueous homogeneous reactor system to achieve 
ear power within a reasonable period of time did not 

d as that of other systems being developed ; (6) a large- 
ntinuing program involving an expenditure of at least $100 

be required to complets the development of the concept ; 
the need for the development of breeder reactors, while im- 

Some research on aqueous systems 
ed under the Thorium Utilization Program which was 

t, is a long-term effort. 

Ridge during the latter half of 1961. 

~ ~ g e ~ ~ u s  Reactiw Experiment No. 9 (ERE-2) 

the BEE-2 at Oak Ridge xere terminated as 
8 as part of the close-out of this reactor concept. 

had been operated since December 1951 as an aqueous 
~ u s  experiment to provide nuclear data as well as to deter- 

Whether the advantages inherent in the simplicity and low cost 
fuel cycle might outweigh the technical complexities of 

the operation of the HRE-2, holes developed in 
ing fuel to move betmen the core and the blan- 

Fgion. The holes resulted from uranium-bearing solids settling 
st. the core wall and causing local overheating. During 1960, the 

core vessel were patched and the flow through the core 
was reversed to reduce the possibility of fuel instability and 

1960, when operation with reversed flow mas begun, 
than 500 hours of operation were recorded at pom-er levels 

than 3.5 Mwt and at an operating pressure of 1,400 psi. Dur- 
time there was no detectable instability of the fuel solution. 

ever, there was an unscheduled increase in average nuclear tem- 
during the last week of operation, and after completion of the 

ed shutdown, inspection revealed that one of the core patches 
flushing out the system and ot.her close-out pro- 

the HRE-2 was placed in storage in an assembled state. Dur- 
last part of 1961 metal specimens from various parts of the 



cooled heat exchanger. 

ment building n-liich is being modified. The current. cost 6tim;Sl; 

the reactor is $6.5 million. During 1961, the schedule for ccjnjpk 
of the RISRE v a s  extended a half year, and initial critisalitp jg rn 
scheduled for early 1964. 

The MSRE will be built in the existing ,4ircraft E e ~ t ~ r  hW; 

ADVANCED REACTOR SYSTEMS 

E has accuniu 

= reactors. A series 

state. Consequent 
may be an asset ra  

fir, high telilperature 1 
cmtruction on the Fas 

to accept, in sequer: 
Breeder Program, is 

ugh the Comniissic 

at the Los Alamos S 
riem resulted in t 

luded that there TT 

modification mas 
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p to 40 percent of design pori-er. Tlle hharior  
iifiriiied the expectect inherent- stabilit-v, ease of 

nootli response to power clmnncl. Hon-ever, L A k ~ ~ ~ ~ ~  
disclosed a significant low of reactivity wsocixted wit11 

lis, ancl to B lesser extent during shutdown 
heck for fuel lenks lias been made and none 

rel.ed, S t  the present time it is presumed that this reactivity 
, ,;,,lsed by gaseous fission products retained in tlie fuel. 

as accuinulated more than 4,000 hours of operatioli 
utonium. Fuel capsules dissected after operatilig for 

e disclosed no corrosii-e attack although it, is possible 
full p\ \-er operation will show some effects, and determining this 
he orle of the purposes of tlie experiment. Additional attentioa 

uiren to the derelopment of dilute fuels capable of application 
A series of ternary alloys are being inrestigated, and 

3psule arrangement in LAMPRE provides an excellent method 
,restigating several fuels at once. 

tion of the LAMYRE is providing data. for evaIuation of the 
le of using metallic plutonium as a fuel in liquid rather than 

sequently, the low melting point of metallic plu- 
sset rather than a liability for use in lligl1 specific 
ature reactors. 

truction on the Fast Core Test. Facility, cz flexible facility de- 
to accept, in sequence, several future cores in tlie Los Alamos 

m, is scheduled to start in April 1962. 

High Ten? ?mature Reactor Experimnt ( OHTBEAr> 

Ibough the Commission had decided late in 1960 not to proceed 
e 3 Mwt high temperature Turret reactor experi- 

st the Los Alamos Scientific Laboratory, further consideration 
rerieK resulted in the project being reinstated into the re- 

, as the Ultra Nigh Temperature Eeactor Experiment 

-m reinstatement of the project, LASL reviewed project plans 
cludecl that there would be no major changes in the design of 
tor. The rotating core and fuel loading concept was still con- 
the most advantageous for this experiment. The gas purifica- 

*%m was re-designed and considerably simplified late in 1960, 
ation was retained. One design simplification which 
he review was the elimination of control rods in 

Construction of the UHTREX ble portion of the core. 
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Pe6bZe Bed Reactor 

ExperimentaZ Bery71ium Oxide Reactor (EBOR) 

The experimental beryllium oxide reactor, designated E B o ~ ,  i- e 
intermediate step toward the development of a merchant ship pmI& 
sion system consisting of a gas-cooled reactor directly coup]~j  
closed-cycle gas turbine. EBOR will be constructed at the Kat! 
Reactlor Testing Station. The former Aircraft Nuclear Propui- 
Shield Test Pool Facility is to be used, after modification, as the m- 
tor site. The EBOR will have a 10 Rlwt capacity, but is so de! 
that it can be modified later to permit operation at 50 Mwt. Car 
tion will start in mid 1962, and initial operation is expected :L. 

summer of 1963. Kaiser En,&eers, Iiic., was selected as arc!;?&- 
engineer for the project. The current estimated cost for the % 

about $8 million. This concept also offers promise for c e n t d  -4 

electric power. 
During the year, experiments were continued with the EK)E r"f,'* 

facility a t  the Sail Diego location of General Atomic, and 
materials were tested in the high temperature gas loop at FIBfd 
Wash., and in the Materials Testing Reactor and EngineerbF 
Reactor a t  NRTS. 

5?07250 

Lhnics Intern: 
h~ facility at 
6 s  of a urani 
in the fast ra 

d the Sout 
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the fluidized bed concept is beizlg 
artin Co. under Conmissioll contract. The 

cyo. bas constructed a critical facilitp at its Baltimore loca- 
producing the uranium oxide 

ea1 facility to the. desired speci- 
1 esperinlents necessary to ex- 
concept hare been delayed until 

is type of reactor is to maintain a 
able and fertile material in a fluidized state under tur- 
conditions. Water or organic liquids are considered 

e fluidizers and coolants. High power densit1, ease of 
niform fuel burnup are potential 

Shift Control Reactor 

was continued b_r tlie Babcock 
rg, Va., toward the goal of confirming for 
ea1 feasibility and economic attractiveness 

:pectral shift reactor concept. This concept utilizes a mixture 
aT and light water as coolant in a pressurized water reactor. 

tion of the heavy water concentration over the lifetime of a core 
is used to change tlie neutron spectrum and thus control exces 

YitT ~ ~ i t h o u t  wst ing neutrons in poison shim control. Experi- 
ts and theoretical analyses were completed 

ilcox Co. for a metal-to-moderater ratio 
um oxide as fuel. A plant study pro- 
rougli the joint effor- of Babcock &- 

and Stone & Webster Engineering Corp. to assist in the 

& Wilcox announced their milling- 
construct a large spectral shift control reactor at a fixed price 

t and with certain equipment and 

Epifhernznl Tlw?y1.um Reactor 

operation of a privately funded 
facility at Santa Susana, Calif., to investigate the reactor 
of a uranium 233-thorium core operating with neutron ener- 

fast range. Work on this sodium-cooled system is spon- 
e Southwest &4tomic Energy Associates, a group of pri- 
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T-ateIj- owned electric companies in the soutl1n.est 
States. The C'o~nitrissjon Iias supplied 25 l<iIq-r;inls of lll" 
part of m-liich Kill be used for operation of the crit 
expected that this type of reactor will haT-e hig11 
tures, which proride good steam conditions 811 

cieiicy ; low reactor pressure? minimizing the 
manufacture ; compactness and high power clen 
low inrestment per unit of power in the reactor str"cture. 

fihii)'s Rrrrctor. The SS Sacamah's  reactor received its first loading d 
fuel 011 xoreulber 29, 1%1. Photo shows Tiew into the pressurizd w a t ~ r  
vessel Ibrior to insertion of the fuel elenlents. The spacing for  the. :E f 
merits can be seen between the 21 cruciform control rods alreodr in  W T  

\vorld's first nuclear merchant ship is expected to begin sea tri:ik cliirfr &s 

The reactor for the joint Coiiimission-~~aritilne Adn~inistratinn im4rt-t 
signed and fabricated by the Ba1)cock 6; TI-ilcox Co. A second MR-. SLsS 

be used as a shoreside spare, has been completed by the General F & w ~ ~ ~ -  '% 

1 7 2 5 2  
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gooled P'a8.t Reactor 

reactor concept using boiling mercury as the 
a fast breeder reactor by Aclmnced Technolorn Labora- 
temhxtecl in mid-;vear by the Coilmission. The study of 

tiiig because of its potential use in a direct 
le for obtaining a high thermal efficiency, was limited to 

The de- 
nies indicated that mercury did not offer any economic ad- 

,tual design studies and heat transfer experiments. 

I'ersodium as a primary reactor coolant. 

MARITIME REACTORS 
e jlaritime Reactor Program involves research and development 
yrjtime appl ictltioils of iiuclear power under the sponsorship of 
mmission ancl the Maritime Administration of the U.S. Depnrt- 
of Commerce. The Commissioh's participation is prinmrily 

only with the nuclear phases of the work, while the Jlari- 
idministration supports associated non-nuclear developments. 

ing group of the two agencies coordinates program plan- 

m are to demonstrate the safety and relia- 
ed merchant ships and, through continued re- 

nd development, to obtain improved nuclear plants that mill 
requirements of ship operators. 

ction of the world's first nuclear merchallt ship, the NS 
d in August at the Camden, X.J., shipyard of 

ea Tork Shipbuilding Corp. Following extensive equipment 
stems check-out tests through the summer and early fall, nu- 

fuel m-as loaded in November and first criticality of the ship's 
tr ms achieved on December 21. During the remainder of the 

power plant underwent dockside tests at the 
R shipyard in accordance with the Commission's authorization 
r 24. The authorization provided for test operation up to 10 

nmden, after which the 22,000-ton Xaaannah 
ry  (non-nuclear) power to Yorktown, Va., 
ctocksicle tests and builder's sea trials i~ i l l  

loading (if t:tz**F 

ized nntrr  m&=@ 
[,r tbe 52 f w j  &+ 

1 3!& in the year, a non-adjudicatory public hearing was held to z* the safety aspects of the Xaevanszah construction and test 
- 
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program. The purpose of this proceeding, held in >larch and A 
was to permit public participation in the Commission,s req 
specific safety issues. Testinlony WELS presented by the priucjpf 
tractors, the joint A4EGMaritime Group, the Commission: 
staff, the United States Coast Guard, the Public He 
the American Bureau of Shipping. On the basis of th 
Commission authorization for fuel loading and ship operation 
the builder’s trials stage was issued on July 24,1961. purther 
will be found in the summary of Formal Hearings Section of 
of this Report.) 

Upon completion of the builder’s sea trials, expected ~ 

spring of 1962, the results of operations together wit11 comple_t, 
detailed operating procedures, will be presented to  
for review and public hearing. After further approval and 
zation by the Commission the vessel will be turned Over to the 1 
Administration’s general agent contractor, States Marine L~~~ 
experimental operation involving domestic and foreie  
During this period, the nuclear plant d l  be maintained and 
RS operating experience is developed. 

The Galveston, Texas, facility of the Todd Shipyards G, 
been selected as the servicing site for the Xasannuh. Nuclear d 
facilities will be constructed there to provide for major main 
repair and refueling of the ship. The nuclear servicing re=!, ss 
Atomic Servant, a non-propelled 129-foot barge equipped fw 
maintenance and servicing program, was delivered to the 
Administration during the year and turned over to Todd ag psd 
their ma int en ance f aci 1 it i es. 

for the Xavannah was continued through the year. Fab 
Savannah’s second core was completed by General El 
power and kinetic tests were satisfactorily completed 
serve as a shoreside spare. The projected lifetime of each &z 
core is estimated to be about three-and-one-half years du 
the ship can travel some 300,000 nautical miles. Long-te 
performance testing of Core I and Core I1 fuel contin 
the year in the Vallecitos Boiling Water Reactor and the 
tric Test Reactor. This program provides irradiation data 
well in advance of actual Savannah operating experiellce. 
of 1961, redesign and fabrication of the spare reactor vesse’f 
nearing completion. The spare head will accommodate an 
control rod drive system being fabricated by the  MEW^*^ 
Division of Borg-Warner Corp. 

Negotiations for the acceptance in foreign ports of the 
progressed during the year. Meetings were held with rep 
of various foreign governments and the European 

w! 

The Commission’s supporting research and development p 

b l  Loading. J$TorI 
e4 32 uranium-bear5 





The developn~ent of a Maritime Gas Cooled Reactor ( 3 1 ~ ~ ~ ~  ~ 

been conducted by the General Atomic Division of General 
Corp. under Commission contract since early 1958. ne p<,& 
pllasis in this program is on the design and construction of kel 
gas-cooled, beryllium-oxide-moderated reactor experiment, mlk 

time nuclear propulsion. 

. 

concept offers promise for use in nuclear electric power as ks EF 

ASSOCIATED REACTOR PROGRAM 
ACTIVITIES 

- As a means of furthering the development of nuclear reactors, ~ 

Cornmission sponsors work in a number of areas that is of a 
ment3al derelopment nature. Much of the work sunimarizd 
section is more fully described in the Commission‘s suppl 
report, “Atomic Energy Research-Life and Physical Sciepm 
actor Development, Waste Management-1961.” 

~ 

REACTOR SAFETY 

The Commission program in reactor safety involves the EZ of 
era1 experimental reactor test facilities as well as research and 
opnient in reactor containment and chemical reactions. 

SPERT Xer-ies 

ing Station where the four SPERT (Special Power Excursion 
Test) reactors are located. The objective of the SPEXT maem 

Most of the facility work is carrieci out at the National R ~ l m  

Arailiible from Sii~erintendent of Documents. U.S. Government printia 

I 
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melit a1 investigation and understanding of reactor kinetic 

.[;TJ is a non-pressurized tank reactor which has been used for 
e six different enriched fuel cores since it began operation in 

ental investigation of a low enrichment (four percent) 
side core was completed in SPERT-1 in October with a 

eriod nuclear excursions terminating with a test on a 
ond period. The fuel elements for this core were previ- 

iticality studies of the NS Xavannah loading. 
a large diameter pressure vessel capable of operating 

es and temperatures under various flow conditions 
water coolant-moderator combinations. Transient 
d in hfarch 1960, first vi th  light water which was 

d wit11 hea1-y water. Tjle purpose of the hea-qT water tests 
ine the effects of a relatively long, prompt neutron life- 

s has recently been started, 
Il kinetic reactor behavior. Work on transient effects a t  high 

is a high-pressure system capable of operation a t  2,500 
inch, a temperature of 650" 'J?, and 20,000 gallolls 

ow conditions. It has a heat removal capacity which 
or short periods of time at  a steady-state level of 

tberrna2 kilowatts. The reactor has a plate-type, highly en- 
, stainless steel uranium dioxide core. The tm7o major series of 
acursion experiments completed have investigated the effect of 
pressure and rate of coolant flow on the kinetic behavior at room 
ture. On0 conclusion reached so far is that the ability of this 
to withstand large insertions of reactivity is not affected by 

test schedule of the SPERT-3 was interrupted on October 26 
eak was observed in the pressurizer adjacent to the main 

essel. Inspection of the pressurizer revealed a vertical crack 
sel mall 2% inches long and %-inch wide. A complete inves- 
as made to determine the cause and the corrective measures 

en. The failure was discoTered while SPERT-3 wa;s in tile 

-4 facility m s  completed in September and initial transient 
early in 1962. It will be used first to investigate the 
vior observed in SPERT-1. I t  provides a large pool 

studying open pool reactor problems and the stability of 
cores. Cores of reactors that have moderators other than light 
also cnii be installed and investigat,ed in this facility. 

-sing the system pressure and flow rates to the maximum. 

j-es tile USP #if r;pr= 

.searell NIJ ~i~~~ 
S. 

f a  non-nuclear cold water accident test series. 
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KEM'B Fork Completed 

Past Reactor Safety  

Major studies in fast reactor safety are conducted in tile T 
Reactor Test (TREAT) facility at NRTS. Fast reactor afetv 
ties are largely directed to the study of fuel meltdoll-n, a s;tbim 

w1iiCIi might occur in fast reactors and which, conceivajjly, ctruici; 
to reassembly and secondary criticality. Argonne n'ational 
tory  has placed initial study emphasis on meltdown tests of fuel 
for the experimental Breeder Reactor NO. 2 and the EIirjm 2;- 
Fast Reactor. Oxide, carbide, and alternate fuel concepts :klS wg 
studied. Analytical studies in fast reactor safety also are hiw 
ducted by the United Kuclear Gorp. 

0 ther Safety Studies 

Contract work on other concepts include organic reactor s f q  
,4tomics International; gas cooled reactor safety by Cnited S 
Corp. ; and kinetic studies of heterogeneous water reactors tlf 
Technology Laboratories. 

The research and development effort in reactor containment 
at understanding the hazards of various credible reactor sccid@a@ 
also the means of restricting the hazards to the immediate rkjni  
the reactor. The attempt is made in this program to p d e  
analyze both the degree of initial hazard and the effect ivas  
tahment devices. Considerable work is being carried out in 
tioiial laboratories, in other Government agencies, and t b  

5 O G i 2 S 8  

mntory has del-e 
g mll as metal osid 

The Commission': 
rials as well as 

ES has been met 1 
& went critical j 

m) at Waltz I 
a t  Pleasar 

w e d  Teat Rea, 

1960, and as n 
to const.ruct 
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blems of containment. Major 

lems of d e h i n g  ( I )  the energy re- 
dible accident ; ( 2 )  the T-arious 

dings which must be eflectil-el- re- 
appropriate containment sSsteln without significant loss of 

(3 )  the ultimate strength, resistance to load and to leakage, 
e n e r ~  absorption potential of containment vessels and other 

and ( 4 )  improvements in currently employed metllocls 

rrcll and development concerning hazardous chemical reactions 
The Oak 

aboratory is systematically exploring all parameters 
an understanding of the major factors wl-Lich affect 
n products when an accident causes fuel to melt in a 

articularly uranium dioxide, 
atastrophic conditions such as clad- 

a h  metals, sometimes used in 
, into the cooling medium can lead to highly 

mic chemical reactions between the metals and Tvater. The 
released by such reactions could, in fact, exceed that released 
fission process itself during a nuclear excursion. Fortunately, 

tensive reactions of this kind under conditiolls 
ry small, and large influences of very small 
of components makes such reactions difficult to 

y erratic. Argonne National 
ed various ways to study rnetal-water reactions 

ortant part of the reactor safety program. 

TEST IRRADIATION SERVICES 

Tse Commission’s needs for testing new and untried reactor fuel 
ral materials, moderators, and cool- 

8s been met, by use of the Materials Testing Reactor (MTR) 
rent critical in 1952, and the Engineering Test &actor (ETR) 
began operation in 1957. Both are located at the National 
r Testing Station (NRTS) in Idaho. The Commission also has 

d for me of the privately owned Westinghouse Test Reactor 
at Waltz hlill, Pa., and the General Electric Test Reactor 

Test Beactor (ATR) 

9 and as modified in 1961, Congressional authorization was 
to construct. another test reactor, one which mould be capable 



. 
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High Flux Jsotope Reactor (BFIR) 

The High Flux Isotope Reactor (HFIR) at Oak Ridge sdm 
Laboratory is being built primarly for the production of tnrqfm 
nium radioisotopes, but it also will be used to study the effects of fs 
flux radiation on the properties of varioiis materials. The RFlR mi 
have a normal operating power level of 100 thermal rnepwathmd 
will provide a maximum thermal flux of 5.5X lo1*, which is 5m@ 
than any other reactor. 

E 
Ferpson  Co. as the construction contractor. It is schedule$ k 
operation early in 1964. 

Construction of the HFIR began at Oak Ridge in July with 

NUCLEAR FUELS AND MATERL~LS D ~ L O P N X ~ T  

I n  addition to work on specific individual power and mi1iW @ 

xda actors, the Commission conducts a broad-based development efhe 
fuels and materials under its nuclear technology progmm. 
this program is carried out at the n d o n a l  laboratories Rnd in 
industrial and research institutions under contract to the Coma 

pressure bo1 
g& tpmperatur 
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rllis effort rras expanded somewhat to include additional work 
ed Ilig11 temperature materials research. 

uent to the termination of the L4ircraft Kuclesr Propulsion 
I[srch, a technical team from the Commission reviewed 
progress at the General Electric Co., Evendale, Ohio; at 

Thitney Aircraft Division of United Aircraft Corp. at the 
ticut Aircrsf t Nuclear Engine Laboratory, Middletown, 

at Oak Ridge Kational Laboratory with the intent of 
quely competent nianpower, facilities, and equipment on 

d 11ig11 temperature materials research. Evolving from this 
research and development program on nuclear materials, 

tolr.ard their use at temperatures in excess of 2,000' F., has 

of research include basic engineering investigations on ce- 
etallic nuclear fuel, development of protective coatings 

in 11igh temperature corrosive environments, containment of 
s at elevated temperatures, and studies of the effects of 

n on properties of metals and alloys at high temperatures. 
is of prime importance to the success of advanced civil- 

l,,jertaken at these organizations. 

ssuw bonding. A fuel element fabrication process involving 
ratures and pressures for extended periods of time has been 
at  Battelle Memorial Institute (BMI) to a point where 
1 fuel element fabricators are nom installing gas pressure 

equipment. Both the Martin Co. and Westinghouse have 
ed the advantages of this unique fabrication technique and 

zrrently installing the necessary equipment. Efforts at Bbfl 
ing are nom being rescoped to examine potentially 
ons of the process 8,s it exists today. 

p a r t i c k  Research on coated particle fuels is currently re- 
closely coordinated effort involving 

reactor program, and more recently the civilian 
ater reactor program. The many potential benefits of coakd 

rticle fuels such as assuring a uniform dispersion of fuel 
? preventing chemical reactions between fuel and matrix, 
cladding material, and retention of fission products has 

This pro- t throughout the reactor industry. 
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g a m  involves development of impermeable coating of alu 
oxide and beryllium oxide on uranium oxide; 
uranium carbide with pyrolytic graphite ; deT-e 
porous layers Tithin coated particles to acco 
the irradiation and evaluation of selected coated particles, 

Extruded UO,. Allis-Chalmers, under a subcontract to tile 
tor Co., has succeeded in producing a strai 
of UO, six inches in length. Under a E 
same objective, CICAF * of France has also reported sucte,* 
organizations hare been invited by the Commission to Subrnic ~~ 

parable specimens to the General Electric 
irradiation under the GE fuel cycle progr 
irradiation will provide valuable informat 
extruded UO,. The information, combined with 
tions, should allow an evaluation of this mater 
future civilian reactor applications. 

Zrradiation of fueZs. General Electric has begun irradiation of ~ 

cia1 fuels under the Commission's Fuel Cycle De 
This program has the objective of extending fuel life bfornatim ~ 

oxide fuel for boiling water reactor service to high specific PoKereFq 
ation (20 kilowatts per kilogram) with irradiation lifetime am 
of 15,000 megawatt days per tm (MW'D/T). 
assemblies are being irradiated. 
steel or zircaloy-2 rods containing UO, pellets. 
of the irradiation program is the evaluation o 
assemblies representative of recent developments in reactor bk 

Uranium carbides. Investigations involving the 
tern during the past year have brought into focus certain of t.Ht 
lems surrounding this new reactor fuel. High burnups hrrs 
stt.ained witsh little or no apparent damage to the bulk fuel. 
ever, the cornpatability of this material with p 
terials is now recognized as an area requiring extensive inr& 
Carbon diffusion becomes a significant problem 
llyperstoichiometric (with respect to carbon content) U r d m  
bide ; on the other .hand, if hypustoichiometric 
used, free uranium may form at  the grain bcnmh%~.  
uranium could react with cladding material to f 
would reduce the melting point of the cladding. 
iometric composition is d s c u l t  to obtain and its behavior 
uncertain. 

~~ 

Approximate! 
They consist primarily of ai 

A special feia 

dealing-* 

4 Compagnie Industrielle des Combustibles Atomiques Frittes. 
i? 'h 
't @ 4_ 
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tensive program recently has been initiated of alloying 
rbide as a means of improving the stability of the system 

JAEWARY-DECEMBER 19 6 1 

ncing the elevated temperature properties, 

-,raniurn nzetaZ. The Argonne Kational Laboratory ( AKL) 
d that solid solutions of Th0,-E02 have good diiiiensioiial 
and corrosion resistance in KaK under irradiation to burn- 

om 1'7,600 to 22,900 AIMTD/T. AKL has found that 
metal alloys up to, and including, 20 meight percent 

exhibited excellent dimensional stability during irr a d' iation. 
lume change increased with increasing uranium con- 

maximum rate a t  700" C. was much less than for any 
rn base alloy. These ceramic and metallic fuels will be 

sb]e to commercial power reactors in which it is desired to pro- 

-j;utn oxide. Although beryllium oxide (BeO) has been pro. 
for use in numerous reactor systems, the irradiation character- 

---r md performance of this material remain unknown. With tkis 
for investigation, an extensive irradiation program llas been 
n t  the Nuclear Materials and Propulsion Operation of the 

-;rsl _ -  Electric co. Various parameters, including density, purity, 
+it!, grain size, and temperature will be evaluated as they pertail) 
-e g~bility of this material in the neutron environment. Infor- 

from this program is of immediate value to the Maritime Gas 
4 Reactor project. 
,+ irradiation damage mechanisms in Be0  are being investigaterf 

Ridge Kational Laboratory, whereas the recently rescoped 
7 0  Be0 effort a t  Atomics International will provide the neces- 
= aut-of-pile physical and mechanical property data on beryllium 

3 for additional fuel loadings. 

o f  F i r -  1 
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ti : r i d  s 
=micnlly all reactor concepts are concerned with the effects of 

- X o n  on structural materials presently being used in nuclear 
- -  

* *  i t  ;$ 

* irradiation. Battelle Memorial Institute and General Electric 
w d )  are conducting studies to provide data on the change in 
-:iicaI properties cliiring in-pile irradiation. Brookhaven and 
:idge Xstional Laboratories are performing fundamental studies 
-mine the daniage mechanisms induced in structural materials. 
lml Research L a b r a t o q  (XRL) is conducting post-irradiation 
: "ructural 1 zterials t o  determine the change in mecha.nica1 

r t  
=frrt  

_ -  
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Control rods. The General Electric CO. has completed a deft,;,. 
study of control rods for water reactors. The study inclukj 
compreliensive analysis of reactor pl~ysics of control materialz, Gz5= 

mum fabrication techniques for control materials, and stabi]iti ..s 
said materials in boiling water. AS a result of the 
prototype control rod consisting of eo-deposited tetra boranLca<BA 
and nickel has been inserted in the Vallecitos Boiling Kater p- 
for  long term irradiation. 
examination following exposure. 

*&*-*& 

This rod will be given detailed 

Thorium Utilization Program 

I n  view of the vast quantity of energy latent in thorium OW rn 
serves, and the favorable characteristics of thorium-232 for r q p m  
ing fissionable material in power reactors which operate primsuiir es 
neutrons of thermal and intermediate energy, a program has 
stituted to develop the general technology for thorium 
make possible the economic utilization of thorium in powe 
The objective of the thorium utilization program is to de 
technology necessary for exploiting the favorable characted 
thorium fuels and for handling the unfavorable ones in such a sxrS 

to produce low cost fuel cycles and economically cornpetitire 
reactor systems. 
or problems which need to be investigated. 

Thorium fuel has a number of unfarorablf ks' 

f- 

3 !2 7 2 17 ti 
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%cork in the program will include development of recycle 
for thorium fuel returned from existing or planned re- 

i1 as the Elk River Reactor, the Coiisolidated Edison 
Reactor, and the High Temperature Gas Cooled Reactor. 

a number of contractors working on various aspects of 
le will be involved in the program, the major effort will be 
Oak Ridge National Laboratory (ORNL). The present @rent ORNL involves evaluation and physics studies of promising 

1D reactor concepts, including breeders, investigation and de- 
nt of slurry and pellet fuels, metallurgy work, and develop- 

s i n g  and fabrication techniques. The first technique 
rication under development at ORNL is the sol-gel 

ng mixed thorium oxide-uranium oxide, combined 
compaction method for loading zircaloy or stain- 

DIRECT CONVERSION 

ct conversion of heat to electrical energy con- 
0th the thermoelectric and the thermionic 6 fields. 

~JioisotopeS are used as the heat source for  the various SNAP 
w being produced, such as SNAP-7A, B, C ,  

ard and Navy use, and the SNAP devices now in 
IT Navigational satellites. The thermoelectric 

ill used in the SNAP-?' series is lead telluride, and the heat 
is strontium 90. The SN,QP-lOA, is being developed for space 
d is a reactor-heated thermoelectric system intended to produce 

ddition to the devices actually being produced, a research ef- 
has as its objective the development of 

stem for space or terrestial use. 
e work at  Los Alamos Scientific Labors- 

a thermocouple, a thermionic cesium diode 
rC as both fuel element and emitter. In-pile 

re being conducted on these cells, and temperatures of about 
C. are used as emitter temperatures. Lifetimes of several 

hours have been achieved at reasonable power outputs and 
s. This work will continue. 

ke use of the Beebeck effect to convert heat to electrical 
0 dissimilar conductors is heated, while the other junction 

caQ5in6 a current to flow in the circuit. Thermionic devices make use of the 
1 is heated, electrons are emitted which may be collected 

dMrode and which then pass through a n  external circuit back to the emitter, 
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REACTOR ENGINEERING AND COMPONENT DEVELOP~EXT 

High Temperature Work 

The feasibility of sustained operation of a reactor system at sm 
conditions was demonstrated late in 1960, when the Induction s k  
lated Reactor (ISR) facility, operated at  Morgantolyn, K. 
a joint Commission-Bureau of Mines project, successfulle 
a test of 1,000 hours of continuous operation at rated c ~ ~ d ~ ~ j ~ ~  
2,500" F. gas temperature and 250 psi pressure. 

in 1961 which revealed no damage to the components. The cmrtir 
of the graphite spheres heated by induction indicated that od 
amounts of graphite reacted with contaminants in the recycled 
The ISR was then reassembled and tests on heat transfer 
resumed, 

During the year, life testing of heat exchanger tube mat&& 
completed, and this facility was used to determine heat tram* 
efficients for high temperature helium heat exchangers under a 
of f l o ~  conditions. A41so, an endothermic chemical prw* 
changer has been designed to  demonstrate the gasification 
This heat exchanger is under construction and will be insQ 

After shutdown and disassembly, an examination was msde 

r 
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during the first half of 1962. It xi11 use heat from the 

-1~e1iurn simulated reactor coolant to promote the chemical 
and steam to produce gas. I t  is expected that the 

roride sufficient heat to react approximately 10 pounds of 
llour in a continuous process. An interesting feature of the 

1961 was demonstration of the ability of this system to  
nt. high pressures and temperatures up to 1,800” F. 

961, a comprehensire studF was completed of the design 
erational requirements for meclianical components 
d turbines, circulators, bearings and seals, heat ex- 
e vessels and supports, ~ a l ~ e s  and piping) for use in 

tenlperature gas cooled reactor systems. 

ent has been completed at  Oak Ridge National Labora- 
) of a new, wide-range instrument for reactor control 

Th& instrument mill measure and indicate reactor power level 
er the entire operating range of the reactor without any 
hange of instruments or ranges. The unique feature of 

, instrument system is a servo-controlled neutron fi ux sensor which 
maintain a pre-determined counting 

pment will provide a single instrument to replace 
lvtlst two of those now necessary. It fulfills a need in reactor con- 
1 to diminate possible “blind spots” and the necessity for switching 

nts as a reactor is started up and brought to full power. 
er development at ORNL is the demonstration of improved 

ase devices for reactor protective systems. Through 
e separately energized multiple-coil magnet windings 
ich are capable of supporting the scram rod) and two- 
ncidence circuitry, high system reliability has been 
ously, two-out-of-three coincidence techniques have 

applied widely in protective systems only in portions of the pro- 
e channels ahead of the rod release mechanism. The principle of 
ev development can be applied to any coincidence circuit arrange- 
* Tm-out-of -three coincidence techniques are employed wherever 
tective system is required to scram a reactor upon receipt of 

signals in any two scram channels. I n  this way, false 
resulting from extraneous noise or malfunction in one channel 

In  addition, when a two-out-of-three coincidence 
, one channel can be deactivated for maintenance 

the remaining two channels continue to guard the 

VE~OPXE~V 

. The csr id i tk  

it transfer w p m  

be matexids WSS 
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A new instrument derelopment for measuring neut 
inside a reactor core uses the principle of activation of apgon 
“sensing cells“ situated in the core. I n  this technique, th & ir 
continuously through capillary tubing to the sensiq cell e gas p&+< 
ionization chamber outside the reactor shield. This instrun. then to 

tric signal cable, gamma compensation, and the periodic replacepm 4%- 

expected to find application in high temperature reachrs, paeic 
since it eliminates the need for gas tight seals, high tempcratuQ 

of fission chambers. - 
Remote Control Equipment 

CHEMICAL PROCESSING DEVELOPNEXT 

Chemical processing involves the conversion of irradiated n u c b  
reactor fuel elements into products suitable for refabrication into 
products returnable to the Commission for credit, and waste p d a  
which can be stored safely. Chemical processing i s  consid& j ~ -  
fied whenever material can be recovered for a credit greater than 
cost of processing. The three general approaches being follow4 i~ 
Commission work are ( I )  aqueous processing with single or rnultipk 
dissolution facilities ; ( 2 )  uranium hexafluoride volati1it;r prmeiss: 
and ( 3 )  integrated l o a  decontamination processes in which tt reacm 
and processing plant are built and operated as a single unit. 

Aqveozcs Processing 

Aqueous processes are the most advanced in de~-eloprnd as a 
result of many years of experience gained in uranium and p~~~~~ 
production programs. The aqueous nitrate solvent extraction P 
has proved very effective in actual plant operations. AS a rmtk* 
fort has been directed to the development of technologv to aum fs 
ultimate conversion of the widely diversified variety of c i d k  
reactor fuels to a nitrate system for the subsequent standad id 
extraction. 
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scope and objectives of the aqueous development 
e reappraised, as were the specific functions of the Oak 

utional Laboratory (OENL) and the Idaho Chemical Proc- 
(ICPP). As a result, ORhX was established as the 

cold engineering-scale research and derelopment are con- 
the ICPP was designated as the site d ie re  hot pilot plant 

ration operations when warranted, would be conducted. 
rking together as a team, will develop the required tech- 
nception through practical demonstration. Existing 

at bot11 sites will be utilized to the maximum extent. 
approaches to the handling of the wide diversity of reac- 

development are being pursued. During 1961, sig- 

J4Gach techniques. For several years a mechanical device has 
st der development to chop metallic-clad Uo, fuel elements into 
dm thus making possible direct dissolution of DO, in nitric 

f ie  advantages of such a system include its potential univer- 
for go, fuels clad in a variety of metals, and the readv adapt- 

standard solvent extraction technology. During i961, an 
p-leach unit was completed and satisfactorily 

at ORNL ~ ~ i t h  cold prototype UO, fuel elements. This 
-wlog mill be demonstrated in the ICPP hot pilot plant with 

ddiated fuel elements. 

d n g  of s~dium bonded metallic fuel. A mechanical device for 
ting and removal of sodium bonding from metallic uranium 

ully operated in 1961. The entire first irradiated 
urn Reactor Experiment was dejacketed in this unit. 
veloped will be of value for possible application 

m dissdwver system. Technology was developed to the point 
desirable to design a titanium dissolver system 

lation in the IcpP hot  pilot plant. This system, when 
will allow process demonstration on a full radioactive 

e nitric acid-hydrochloric acid (Darex) process for stain- 
e fuels. This system also holds promise for applica- 
OWsshg of advanced ceramic type fuels which might 

gas-solid reactions with subsequelit feed ad- 
ocessing equipment. 

ic dbsozutwn. Application of electrolytic techniques to the 
nitric acid has been under develop- 

promising results have been obtained. Major problems which 

JANUARY-DECEMBER 1 9 6 1 

arms was made. 

EZYT 

rolatility p m - ;  
; in which is rewe= 

handling of other similar reactor fuels. 

fuels 
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require resolution include maintenance of electrical contact ~ ~ i ~ ~ ;  ti, 
Jissolring fuel, elimination of arcing, the handling of slud,,, ~ 

k .-- * && tlle selection of adequate materials of construction. -4 

Volatility Processing 

Fluoride volatilit? separation processes are based on tile cOnr 
of uranium and plutonium in reactor fuels to cornpounds ,Tlljdj el%;* 

separable from the fission products, and other fuel constituente, ah ~ 

cipal operations : ( I )  conversion of the fuel into a form suitlkl 4rw p& 
reaction with fluorine gas or other fluori11ating agent ; (2) ~ ~ O ~ i ~ ~ ~ ~ ~  J €! 

virtue of their differences in volatility and chemical stabilitT, ~ * -  
Q& tility processes for reactor fuel repurification depend upon ti 

of the prepared fuel accompanied by separation of uranium and pia 
tonium from the bulk constituents of the fuel and f 
fission products ; and ( 3 )  final separation of uranium, plutonium, ~~ 

the more volatile fission products. Volatility techniques are aF: plicable to the reprocessing of highly enriched reactor fuels for atii4 

processes are being st.udied as the only known high-decontaminatL 

advantages relative to aqueous methods due to a reduced numbr 
process steps and reduced volumes of high level wastes whicfi L- 
produced. 

Significant progress was made in the development of volatilitp. M- 
nology in 1961. Use of inert fluid beds as media in which to 
the higllly exothermic gas-solid volatility reactions for a rariety [.f 
fuels was established as technically feasible. Additional data uPf, 

developed 011 the forniation and handling of plutonium hesafluorii& 
an estre~nely difficult problem due to the tendency of this compound tf- 
be reduced to the solid plutonium tetrafluoride. Laboratory der&p 
mellt durillg the year led to the successful formation and handling ~f 
multigram quantities of plutonium hexafluoride. Other areas &i+ 
require additional research and development are engineering d 
and scaleup, and materials of construction and corrosion. 8s ~8 * 
broadening the range of applicability of volatility methods. 

rom mast of 

the separation and recovery of plutonium is not required. ralatili,- * 

T h y  also offer potential ernIlntE; h alternative to aqueous methods. 

Loto Deco?atanainntion Processes 

In ]OW decontamination processes-also called pyroimt Jlur~d 
and closed-cycle processes-all operations in the fuel cycle from 
tamination through re-enrichment and refabrication are p e r f a d  
by remote control in a facility closelT integrated with a specific Psms 

c - : - I T  -This , 7 1 0  approach recognizes that the cwdm-nary high decontaminatim '' 
L* 1. . -. 

kdoprnent of : 
ponium from 
*ration. The 
for the reclamati 

ENVJ 

One of the m 
anclear energy i: 
hrn only slight 
intion debris, t 
lrrels from react4 

recognized 
dl-important fa1 
&=try. Accoi 
pam aimed at 

release of ra - 
%la section conh 

management a 
-8lOn'E special 

Reactor D 
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lii,lpd fuels, associated with manual refabrication of fuel ele- 

uired by high burnop civilian pori-er reactors. 
el concept presents technical difficulties. Unless 

ecoriomies can be shown, its greatest application will be 
Fit11 large fuel inrentories such as fast reactors, or to 

lutonium recycle or thorium-uranium 333 fuel 

onstration of nonmetallic fuel samples was con- 
ational under Commission contract. A stain- 

dioxide fuel sample, irradiated to 15,000 mega- 
daps per metric ton of uranium, was remotely declad and 

sed through successive oxidation-reduction cycles. After 
refabrication, it will be reinserted in a reactor for further 

cycles of remote reprocessing, ref abrica- 
are planned to allow evaluation of this poten- 

llurgical reprocessing facility, integrated with the Ex- 
Breeder Reactor KO. 2, is nearing completion a t  the 

tor Testing Station. This facility was designed to 
efabricate remotely the fuel from the core of the re- 

onstrate a process for the blanket material. 
e was made at Argonne National Laboratory in the 
vanced technology for the recovery of uranium and 
aste residuals produced in the core reprocessing 

*ntion. The technique also holds promise as a desirable method 
of plutonium bred in the blanket. 

ENTRONMENTAL AND SANITARY ENGINEEP~NG 

equire remote refabrication. 

Fer react or fuel cycle. 

perplexing problems associated with the use of 
lear energy is the disposal of the unwanted byproducts that range 
a only slightly hazardous, such as laboratory or fuel element fab- 

%tion debris, t3 highly hazardous liquid wastes created when spent 
from reactors are chemically reprocessed. The Commission has 

t management of these radioactive wastes is an 
portant factor in the health and safety program of the nuclear 

stF. Accordingly, the Commission has pursued a vigorous pro- 
aimed at developing methods and techniques for minimizing 

Elease of radioactive contaminants to the environment.6 

1$ a summary of the Commission’s activities in the radioactive 
more detailed description of the program is included in the 

ion’s special supplemental report “Atomic Energy Research-Life and Physical 
Reactor Development and Waste Management, December 1961,” avafIable from 

endent of Documents, Government Printing Office, Washington 25, D.C. 
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ntal Studies on Waste 

erative studies are being conducted at  national laboratories 
’OYot~~er Federal and private institutions on specific ground, air, 

ter enlTironments which may receive limited discharges of low- 
ediate-activity radioactive Tastes from nuclear 

The 
of each such operation is evaluated on an in- 

varying site characteristics and inherent differ- 

ensive study initiated in 1960 of the Clinch River, down- 
from Oak Ridge, Tenn., is being carried out with the guidance 

p@ LrClinch River Study Steering Committee.” This committee 
sentatives of the Commission, the Oak Ridge National 

ratory (ORNL), the U.S. Public Health Service, the U.S. Geo- 
sumey, the Tennessee Valley Authority, the Tennessee Fish 

e Commission, the Tennessee State Health Department, and 
llution Control Board. The purpose of the skudy 

ndamental information on the physical, chemical, and 
mics of a flowing fresh-water ecologic system which is 

radioactive wastes in order to predict the ulti- 
dionuclides released to the system and recommended 
waste management. I n  addition, routine monitoring 

the Clinch River are conducted by ORNL to assure 
concentrations of radioactive material are well within guide 
for drinking water. 

ups from ORNL have conducted annual surveys of 
fie Clinch and the Tennessee Rivers to analyze reconcentrating 
Omena in stream sediments. I n  the Clinch River, measurements 
made a t  50-foot intervals across the width of the river every two 

Ten measurements, ten miles apart, mere taken along the 
ee River. It is est,imated that from 1943 to 1960 the radio- 

in the Clinch River between mile 20.8 near Oak 
d the river’s mouth totaled approximately 1,670 curies. Since 

oactiTity is dispersed over the bottom area of the Clinch River 
considered to present a hazard. 

Public Health Service is carrying out stream st,udies at other 
ion sites. Reports are now being completed on studies of 

near Knolls Atomic Power Laboratory (KAPL) , 
1.: the Ohio River near the site of the Shippingport Atomic Power 

ower Three Runs Creek at the Savannah River 
.c. At KAPL and Shippingport, results indicate the con- 

of radioactive waste materials being discharged are so low 
itstive isotopic measurements on the fate of these materials 
obtained. Preliminary results from Lower Three Runs 

fabrication, reprocessing operations, and research. 

ia the paste characteristics. 

ed into new gw 
*efabrimtion 
m) . The lotre && 

3 reprocessing sm 
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Sea Disposal 

Studies of actual conditions at  Pacific Ocean sites where p F ~ ~  ~ 

dispersed are being conducted by Scripps and, mom Petmt13.s 
the Advanced Systems Development Division of heurnd 
Corp. Samples of water, various biological forms, and btt 
ments are collected and analyzed for radioactivity. xone tb 
samples showed radioactivity attributable to JTwte diq,o%;nl "~ 
tions. 

The Chesapeake Bay Institute of The Johns Hopkin$ cniw 
and the U.S. Coast and Geodetic Survey have been COO 

joint study designed to develop a complete mathematical 
of the New York harbor system from West Point, N.T.? to the 
of the harbor, including the East River. The work i n v o h ~  siaf 
and interpretation of tide, current, temperature, and saliniQ &tl 

lected and collated by the Coast and Geodetic Survey. This dagr 
programmed for a computer to formulate a mathematical m d d  I E ~ +  

will enable anyone to predict the dispersion of any contaminant i i i  
duced at any point in the harbor system. 

The Commission engaged in an evaluation of all types of ~~~~ 

currently used in sea disposal operations during the past y w -  
phase of this study involved the testing at  sea of about 1-'4 
disposal containers selected at random from waste pat&Pfi- 
other phase involved a series of laboratory tests conduct& b 
Southwest Research Institute to measure the effects of p m m  
impact forces on yarious types of containers. The dats fms  '* 
tests is nox being used to develop recommelldations for ~ S % F  

construction of sea disposal containers. 
The Coast and Geodetic Survey has made a series Of mu' e 

observations and has collected samples of sea water, bottom 
and biological specimens from three areas off the Kew En$ 
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t i v s  mere .to determine the suitability of the sites for pos- 
mounts of packaged radioactive wastes at 

re date, if necessary. Studies were made also of several 
es used for disposal of packaged wastes. Measurements of 

ty of samples collected at the former Massachusetts Bay 
open ocean sites in the Atlantic at which packaged wastes 

disposed showed essentially normal background levels of 
There are no present plans to resume disposal of wastes in 

ther investigated areas off New 
ormation thus accumulated will be useful, 

for evaluating other sea areas. 

merit the principal method of handling highly radioactive 
reprocessing wastes at the few sites where they are pro- 

to store them in special underground tank storage facilities 
priate monitoring. More than 15 years of experience have 

thod provides a safe, practical means of interim 
. Because of the long effective life (measured in hundreds of 
of these wastes, their great volume (estimated at about 65 

1 in 1959), and the comparatively short life- 
20 years--of the tanks containing the wastes, a 

hazard could conceivably result from using this method of 

nition of this potential hazard the Commission is promoting 
ent along the lines of either transforming the 
r long-term storage or disposal, or the possi- 

n liquid form, in a geological en- 
serve as a safe, perpetual storage facility. 

n of high-level wastes in a solid form would not only de- 
f the wastes but would also make the radio- 

latively immobile, thereby facilitating management of the 
d decreasing the hazard. Development work is being car- 

one area whereby the wastes would be fixed in solid form 
in an impervious environment, such as a salt mine, under 

ing conducted by ORAX on the technical 
of storing high-activity liquid wastes in cavities in rock- 
nt developments in reactor fuel reprocessing indicate that 

icity waste volumes will be more concentrated, and could gen- 
viously considered. As a result, 

tored in salt cavities with diameters greater 
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than fire feet vithout exceeding an acceptable temperatur 
special cooling was provided. Ot11er geometric configuratiolL 

At the Kational Reactor Tstirlg Station (XRTS), a 
per-hour fluidized bed calciner, designed to demonstrate the fi 
its of calcination to  dry solids of aqueous aluminum nitrat,: 
is undergoing initial tests. Full scale demonstrational studi 
expected to commence h 1962. Laboratory studies are alsr, 
made to evaluate the applications of the fluidized bed khnlq 

-w & the handling of wastes from reprocesing of zirconimi and sta;o* 
steel fuels. 

Detailed design has been completed at Hanford for a paa 
of the radiant heat spray calciner developed on a laboraton ~~ 

last year. Engineering cold tests and hot cell small-scale 
will be conducted this year. 

Cold laboratory and engineering scale studies are bekg 
out by ORNL on a pot calcination process for handline I, Poffer 
fuel reprocessing wastes. This work is being done in prepamlm fe 
2 hot pilot demonstration program on the pot and rotam ks calciner which will be initiated at NRTS in 1962. Use if 
ball kiln for calcination of zirconium-alloy reprocessing TLa e& 

been under study a t  Brookhaven xational Labratoq- with n(jn-dB 
active pilot plant tests being run during the past year. 

e 
version from raw aqueous waste to final phosphate glass would e 
complished in an all-liquid system. Design and construcht of 
continuous process pilot plant is planned to demonstrate p~~~~ 
glass fixation on a larger scale. 

During the past, year the coors Porcelain CO. and the h A b  

possible storage are also being studied- t, 

- e  
p k s  

Brookhaven also is working on a process in which the 

Scientific Laboratory (LASL) have jointly studied the ~~€~ 

liquid radioactive waste in ceramic sponges. A IO-@llon-F@ 
plant will be installed at U S L  during the coming Fear. 
operate with simulated waste to demonstrate the feasibWF 0 

system. 
The E. I. du Pont de Nemours Co., which operates the 

sion’s Savannah River Plant, has been investigating the pra 
of storing long-cooled, semi-liquid fuel reprocessing ~ a s t s  in a*- 
ground caverns mined out of impermeable deep bedrock & 
plant. I n  January, 1961, du Pont, in conjunction wit11 the fs- 
Corps of Engineers and the U.S. Geological Surrey, initkt 
exploratory drilling program in which appro xi mat el^ ten 
be drilled. The first hole was completed to  1,900 feet, of ~~j~ 
feet were in bedrock. 

G.S. Geologica 
g mderway invesi 
d t e  level waste 

km Efluent S 

the past 
h u e d  work on 
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.nt,,mediate-activity wastes continue to be disposed into the 
pel Ranford, Oak Ridge, and Savannah River. The inter- 

8ct i~ty wastes are those which, through natural decay, soon 
This operation is carefully con- 

by the use of Tells drilled around the perimeter 
Ifonitoring instruments within the wells indicate any 

through the ground strata. Concentra- 
isotopes appearing in surface waters are, as in previous 

wen below acceptable levels and present no hazardous 
Research is continuing on the development of better fir handling these wastes to eliminate the necessity of inject- 

into the ground in aqueous form. 

& at 

te- -level radioactivity state. 

d wastes are released to the environment either 
mary treatment. Research is being conducted 
and certain other installations on mineral and 
for the removal of specific radioisotopes. Re- 

research to date are encouraging. 
on, a joint program involving the U.S. Bureau of Mines, 

RNL, and the University of California 
feasibility of injecting low and inter- 

eve1 wastes into deep geologic formations. 

arvard Air Cleaning Laboratory has 
11 incinerator for burning low-activity com- 

oactive wastes. The laboratory has developed an electro- 
pitator capable of removing most of the tarry particulates, 

use rapid plugging and deterioration of the filter surfaces. 
an inexpensive method of removing iodine 

tor and chemical processing plant off-gas systems are also 

eather Bureau is continuing meteorological research at 
r the purpose of obtaining a better under- 
e lower atmosphere to disperse pollutants. 
ed during the past year: ( I )  prediction 
unction of weather and underlying land 
cts of more than one source of radio- 

a function of space, time, and weather; and (3 )  variation 
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Oldest Arnag Reactor. 
been produced from it, the first core of the Army's Stationary &diam pq 
Plant No. 1 (Sal-1) reactor reached its end of life during April 1961. ~ h p  s-r 
located a t  Fort Belvoir, Va., is the Army's oldest reactor project, hm-irgm 
into operation on April S, 1957. Originally known as the A m y  P a c h g e I k  
Reactor (APPR) , the plant was built by Alco Products under Comikqm 
tract, and was turned over to the Department of Defense in 1960. 

After approximately 18 megamatt years of www 

MILITARY AND RELATED REACTOR 
ACTIVITIES 

During 1961, the Commission's program to develop reactor 
tlmt will meet growing military needs was highlighted b?: 

A pre-packaged, nir-transportable reactor plant capable of F 
ducing 1,000 kilowatts of electricity was erected at Sundma 
It will demonstrate the feasibility of this type of reactor for mS 
remote locations. 

for generation of electricity and space heating was ship@ tb 

The first of two small reactor plants to be used in 

Rlurdo Sound and is being erected. 

A 

,Fcooled * systems. 

n e  SM-1 pressc 
&xatt (electrical 
g& a facility for 
mprovements and f a  

p e r  plant. The 
significant1 

maon to the Dep; 
% g  and spiked 1 

%g 1960, the fl 

&un were insert 
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kitag services for nuclear power plants suitable for use in re- 
a & = % ~  or for unique military purposes. The reactor systems re- 

@ major emphasis are the pressurized water, boiling water, and -% 
mled systems. 

ears of jKtWpr k g  PRESSURIZED WATER REACTORS 
LIT Xiedium t* 

ompy M e d i m  Power Phnt No. 1 (SM-1)  

rm,!j’M-l pressurized water reactor a t  Fort Belvoir, Va., a 1,855 
att (electrical) plant, continued to provide the Army program 

cility for training military operators, for developing plant 
rements and for gaining operating data from a prototype nuclear 

nt. The basic missions and method of operation have not 
significantly since the transfer of the plant from the Com- 

to the Department of Defense (000) in 1960. The rear- 
and spiked Core I reached its end of life on April 15, 1961. 

g 1960, the fuel elements had been rearranged and spikes of 
urn were inserted to extend further the core burnup. With this 
re, approximately 18 megawatt years of power were produced. 

n mas inserted and achieved criticality on June 13,1961. As of 
31,1961, this second core had produced 1,890 kilowatt years 

year’s end, ’78 military operators had completed one-year 
wurses conducted in con junction with plant operation. 
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The operators include personnel from the three milita 
will operate the PM-2A in Greenland, the SM-lA in A41aska? 
PM-1 at Sundance, TVyo., the PM-3A at hfchlurdo 
tica, and the PL-3 at Byrd Station, Antarctica, as well 
itself. Under an agreement with the Department of 
Commission continues to use the facility for certain research 
development work. 

Stationary Medium Power Plant No. l A  (SM-IA)  

Criticality of the SM-IA reactor will be achieved early i 
operation at full power following shortly thereafter. A 
of the completed plant by the Army will take place after 
of contractor tests. The SM-IA, located at Fort Greely, 
essentially a direct extrapolation of the SM-1 design. It 
a higher power output, providing 1,640 kilowatts of electric  pa^^ 
and produce 46 million BTU’s per hour of steam for  Space h 
(The SM-1 produces electrical energy only.) Constru 
DOD plant, which began in June 1958, had been delayed bF 
shortages, local strikes, and intransit damage to plant quip 

Statwnury Medium Power Plant No. 2 (SM-2) 

The SM-2 core and pressure vessel program was brought to an 
derly conclusion during 1961 after completion of component t a G  4 
reports. However, some work is continuing on the plant deGq rrfr 
12,000 ekw complex, using the SM-2 features, to provide a 
complete design for possible use in the future. 

The SM-2 pressurized water project was initiated origin 
Commission effort to develop a 6,000 ekw core for u 
being designed for the Army by Alco Products, Inc. This plan 
originally required to provide reliable high quality power 
at installations such as missile sites. During the plant 
the Nike-Zeus power requirements changed from 6,000 to 1 
This increased power requirement was to be met by coupling tm 
6,000 ekw plants into a single complex capable of prdu* 
ekw. 

Portable Medium Power Plant No. I (PM-1) 

The PM-1 is a 1,000 ekw pressurized water rea 
developed under Commission contract with the Marti 
and funded in part by the Air Force. The plant is modular in 

- 3 7 1:” -: . & .  1 8  0 
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factory-assembled. It is the first plant to incorporate stain- 
oxide, tubular fuel elements. 
e packaged plant was flown by (2-130 aircraft from 

altimore to Ellsworth Air Force Base, Rapid City, 
total of 16 trips were required to niove the major equip- 
packages were then trucked to the plant sits at Sundance, 

,bout 90 miles away. Site construction was complete at year's 

se of the relatively short time required for erection and the 
of air-transportable packages, the plant has proven 

to be particularly adaptable for use at  remote locations where 
uction time and support facilities are limited. It is anticipated 
eration will commence in February 1962, with the plant being 
ver to the Air Force in September 1962. 

Hedium Power Plant No. 2A (PM-gA) 

JANWARY--DECEMBER 19 6 1 

, first of the pre-fabricated, packaged, air-transportable 
or plants to be put into operation, continued to demonstrate the 
eof this type of plant. The PM-2A is located at CLznip Century 

eenland, about 150 miles east of Thule, and is a further 
sed upon the SM-1 design. This &4rmy-funded plant 

icated in 27 packages which were assembled and subjected to 
r tests a t  Dunkirk, N.Y. The plant was then disassembled 

ed by sea and air and overland sled to Camp Century. Ini- 
operation was attained in Noreniber 1960, and after accept- 

y in Blarch 1961, the PM-2,4 became the first reactor 
and heat for a remote military post. The plant de- 

capacity is 1,500 ekw and l million BTTJ's per hour in the form 
m for melting heat for  station water supply. During 1961 the 
upplied 1 ,041,000 kilomtt hours of electrical power to the canlp. 

rication of the 1,500 elm PM-3A plant was completed in No- 
961, and shipment to hfcMurdo Sound, Antarctica, n-as 

ked  in December. Plant installation is nom- in progress. Dur- 
the site excavation, foundations, and building installation 

pleted, and it is anticipated that initial operation will occur 
1962. The scheduled date for  tlie Commission to turn the 
to tlie Nary is September 1962. 

pIf-3B, which is essentially a contained version of the PM-1, 
signed and constructed by The Martin Co. under a Commis- 
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fabricated by the Uartin-Marietta Corp., under C o m i s s i o n  contract. pH ~~ 

was assembled, tested, and shipped to the Antarctic. when in f,IemtIs+ ~ 

pIant will greatly reduce the logistical effort needed to supr,lr fuels 
internal combustion engines now being used to furnish elwtricitr to 

~ 

cipal base of U S .  scientific effort in the Antarctic. 

sion contract funded by the Navy, for installation 0 1 ~  lE 

Murdo Sound. The fixed-price, guaranteed-performancp am 

ages if the plant fails to perform in accordance m-ith certain 
ments in the specifications. 

Portnble Low Power Plant No. 3 (PL-3) 

The PL-3 plant is a new project, being conducted under a HS 

pressurized water or boiling water reactor plant, air-tmE 
pre-packaged modules, to supply 1,000 ekw and 1.5 nlillinQ 
export steam at Byrd Station, Antarctica. Byrd Station k 
ne1 installation operated by the Nary in Support of 
Foundation research programs. The site is about soif air mr 
2 8 2  



Dcrnlnged Reactor. Efforts to determine the cause of the accident 
wnctor accident were hampered because examination of the d:itrt; 

could only be conducted by remote means since the radioactivitr let~. i  zs 
t o  the reactor w i ~ s  too high for human tolerance. Sbove phnto, a 
:L 1 G  mm niorie film, was obtained by suspending a lead-shielded. m m r -  
cilmera from the boom of a "cherry picker" crane (see photo in 
report). Photo shon-s that six of the nine nozzles in the reactor 
nre open to the atmosphere allowing radiation to e scap  from 
that  only one (upper left corner) is free of obstruction. Lying vmcG €kt ~ - 

top is a broken control rod extension shaft. In  the nozzle W'ninzc. 'br ESW 

control rod shafts appear damaged or out of place. 
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subsequent to the accident consisted of r e m o d  of '' from the reactor building and deterniination of the status 
cquisition of data =as greatly impecied by the re- 

diation shich, although tolerably  lo^ outside the reactor 
d at an extremely high level (initially, it was ap- 

joo-I,OOO roentgens per hour) in the area iniinediately 
actor vessel. Because of this high radiation level within 
all efforts to determine the status of the reactor xere 

d with remote liaiiilliiig equipment. 
stion Engineering had secured evidence that the 

Id remain sub-critical provided no water or other mod- 
The General Electric 

@lected, with technical consultation to be provided by Com- 
into the pressure vessel. 

n * 
4 

E% ctineerlng, to per tom the SL-1 decontamination and core 

1 Electric reduced the radiation level by various physical 
hation methods, including the removal of equipment from 

building. By the end of November, sufficient building 

d 
Bers 
w 
- vas removed to permit lifting out the 13-ton pressure vessel @e damaged core intact. The vessel was transported 40 miles 
fl-bd truck to the disassembly building of the former Aircraft 
#hopu1sion site for dismantling and examination of the core. 

done only after coniplete photographic examination of the 
am. The primaq- objective in dismantling the core is to gain 
possible understandinc of what occurred. By the end of the 

b e u s e  of the accident still had not been determined although 
e had been gained to disprove some earlier 

r the accident the Commission requested surveys of 
maintenance procedures of all AEC-owned or -licensed 

ctive of the surveys was to obtain a comprehensive 
f certain aspects of reactor operations and safety procedures, 

as to assure that all needed safety precautions are taken dur- 
ds of reactor maintenance. 

at was learned from the accident was the need for better 
tion of contractor responsibilities for improving the manage- 

ds by which the Commission discharges its responsibilities 

ave been issued requiring increased emphasis on 
r e ~ e m s  of contractor hazard analysis of proposed facilities, 

hereto Fhich have a bearing on safety. These re- 
made by technically qualified representatives of the Com- 

* field Operations Office Managers. Instructions have been 
mmphasizing the importance of independent inspection of 

by Commission personnel. 

? 

reactor operations, 

q n r.; c: ct ,- 
I :: 
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and clarify their safety responsibilities. Provision con- 
lllade for independent technical reactor hazards review of 

reactor facilities and niodifications to existing reactor facili- 
afl of the Director of Regulation. 
t,lIe scope of the Comniission's standard health and safe@ 
se is sufficiently broad to cover the folloring matters, 

contract provisions applying to those contractors having 
;ty for reactor operations are being provided for em- 

c- ,ese additional contract provisions explicitly require the 
among other matters, to : 

detailed plans and procedures designed to assure the safe 

t a training program that will assure that the approved 
md procedures for nuclear safety are completely understood 

1 mntractor personnel who will be engaged in the operation 
pshtenance of the nuclear reactor. 

that all operational and maintenance activities are per- 
by qualified and adequately trained personnel and, except 

errise agreed in writing, are conducted at all times under 
pervision of personnel who are able to appraise and control 

-@be 

and maintenance of the reactor. 

;y conditions that may give rise to  tlie-risk of a nuclear 

bblish a system of inspection (including review of inspection 
by a highly competent technical group) that will : ( I )  pro- 

i f r q u e n t  and periodic checks of reactor performance and of 
&hations and training of operating and maintenance per- 
* and (2) provide for investigation of any unusual or un- 

d reactor conditions that might affect the safe operation of 

romptly to the contracting officer any change in the physi- 
ition of the reactor or its operating characteristics that 

affect the safe operation of the reactor. 

ission has placed great emphasis on the safe operation 
ommission and privately-owned reactors. The SL-1 acci- 

underscored the importance of this policy. It is believed the 
he actions noted above Fill provide additional assurance that 
ie competence and care are applied to the operation of all 

@"ater Reactor DeveZopment 

continued on the development of pre-assembled air-trans- 
plants utilizing natural circulation boiling water reactors. 

ing designed to meet military requirements in the 



~ 

Cherenkov GZow. Photo shows the Gas Cooled Reactor Experimat ( 

operating at full power of two thermal megawatts at the Cornruisdo~' 
Reactor Testing Station in Idaho. The reactor, an eXperimenW1 
development of a transportable Army reactor, is located an 1 
of water. The light area around the reactor is the Cherenkov 
white glow caused when gamma radiation passes through water 
parent substances. The glow arises- when electricallY chased 
through a medium with a velocity greater than that of light * 
medium. 

f l 7 2 G 8  
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GAS-COOLED REACTORS 

Beactor Expe&mnt (GCRE) 

E facility at the National Reactor Testing Station had 
k g  at full power (2 megawatts, thermal) until the SL-1 

L -t on January 3, following which the reactor was shut down for 
In  mid-February, the GCRE 

d to power for endurance testing of a RlIobile Lorn Power 
, l-type core. In  April, the reactor was shut domi to inves- 

failure of a pressure tube in the reactor pressure vessel. Cer- 
deficiencies in the fuel elements and control blades mere dis- 

1s 
during this investigation. Repair and modification programs 

itisted, and the facility was operated on a non-nuclear basis 
ternber to evaluate these repairs. The non-nuclear tests 
t there had been a general deterioration of tubes in the 

el. The vessel was dismantled and sent to the hot cells 
on. A replacement vessel will be installed by May 1962. 

P mpose of the GCRE, which achieved criticality on Febru- 
1960, is to provide the facilities needed for the development 
a of small, gas-cooled reactors. Operations have been aimed 
developing engineering data and core testing in support of 

Dded design and hazards reviex. 

eLow Power Reactor No. 1. 

Power Reactor A’o. I (BL-1) 

-1 is a prototype, mobile, gas-cooled plant with a net 
; o f  300 to 500 ekw, which achieved criticality on March 30, 

,; h%TS. The combined reactor and power conversion equip- 
pe designed to be transportable by standard military semi- 

railroad flatcar, barge, or aircraft. After criticality was 
I, the reactor package was zero-power tested during the rest 
sr .  Delivery of the power conversion skid was scheduled for 
but, because of turbine-compressor lubrication problems, 

I has slipped to March 1962, after which full power operation 
$ormanm testing of the plant will be initiated. KO significant 

ave arisen during the initial testing of the reactor. 

tow Power Reactor A T ~ .  IA  (ML- IA)  

gL-lA d l  be the first nuclear power plant for support of the 
the field. This plant, based on the ML-1 design, is sched- 
procurement by the Department of Defense. It will have 
4 of 300 to 500 ekm and will be trailer mounted. Work 







PROTOTYPE PLANTS 

Six land-based prototype plants for specific naval & p b  . . .  cations and associated test facilities have been authorized for 
development and test of various reactor plant systems, 
and reactor cores under the Naval Reactors Program of the 
sion. 
construction. 

AV’W Reactor ~ a c i ~ i t y  

Five of the prototypes are in operation and 

Early in 1961, the XlW’s operation commenced with a fad 
and continued during the year in the developmental and t s t  
for fuel sub-assemblies in support of advanced core design w 

The S1W reactor facility, located at the National h b r  
Station, was initially designed and operated as the land-based 
type of ~e reactor plant installed in the NuutiZus. The plant 
operated as a flexible test facility in support of more adv 
velopment work on improved submarine reactor plant sg 
ponents, and cores. 

Submkne Advanced Reactor (S3G) 

During the year, the X3G land-based prototype was u d  
prehensive test program conducted in support of advanced 
plant development work. Operation with the initial core =as 
pleted, and a core of a new design was installed and placed in wi 

Located at West Milton, N.Y., the plant consists of a pdaof 
submarine hull containing one reactor, with its associabd g m  
erating equipment and engine room machinery. A tvm-mam 
pulsion plant of this type is installed in the large subma 
; w - 1911, during 1960, circumnavigated the world while subm 1 I\:? 
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rdo Sound at an altitude of 5,000 feet and is completely 
cept for radio communication, about nine months of the 

e contract with Alco Products calls for  shipment of the plant 
@united States in September 1963. 

ed mater Reactor Nods.? and Code 

bin-Marietta Corp. during 1961 made progress in the pro- 
develop an integrated system of codes for small pressurized 

and -moderated reactors to predict reactivity, rod posi- 
power distribution as a function of core life for Army nu- 

plants. Accomplishments in the theoretical area of the 
ed completion and evaluation of three parts of the inte- 

rn of codes ; the programming of a burnup code ; and the in- 
:-tion of an improved neutron slowing-down model in the flux 

dvity portions of the integrated code system. I n  support of 
wted code program, experimental work included : the comple- 
esperiments on clean core critical assemblies, the development 

tion of pulsed neutron techniques and homogeneous fuel 
t substitution in these assemblies, and experiments on non- 

loaded assemblies. 
ate objective of the project is to provide methods to per- 

of reactor cores with longer life, improved power distribu- 
uced coolant flow and pressure requirements, and to r e h e  

Through the associated experimental 
ogram, the physical models and calculation codes developed 
ified with critical experiments and actual operating data. 

-to 

- 

!!-a 

reactor control. 

BOILING WATER REACTORS 

Jauuary 3,1961, a nuclear excursion occurred at the Stationary 
PoFer Plant No. 1 (SLl)  at the National Reactor Testing 

daho, causing the death of one Navy and two Army tech- 
mere working on the reactor. This was the first fatal 

r accident in Commission history. The cause of the 
has not yet been clearly determined. 
L-1 was a boiling water reactor designed to operate with 

m aluminum-clad fuel. I t  was moderated and cooled 
circulation of light water. The reactor was operated as a 

of a facility that could be operated at  a remote site for  three 
out refueling. It produced 200 kilowatts of electricity 

s equivalent space heat. 
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pine Reactor ( S I C )  

11 Submarine Reactor land-based prototype, designed for 
a small attack submarine, is located a t  Windsor, Conn. 

this liighly instrumented plant was continued in 1961 to 
and performance cliaracteristics. Work was initiated 

which will be placed in operation in 1962 to support 
010g-y development work. An SIC  reactor is used in the 

ller submarine TuZZii6ee, vliich was commissioned in 

nd Jfaneuwerable. The nuclear-powered aircraft carrier Enterprise, corn- 
on Noyernber %?, surpassed all design expectations for speed and 
bility during her sea trials. The 86,FiOO-ton, 1,101-foot long carrier 
excess of 25 miles an hour and “handled like a destroyer on turns” 

e trials. The carrier uses eight pressurized water reactors for propul- 
other shipboard power. 
C n C ? ? ? ?  
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~=&,.s of test operations ix-ith the AIW prototype 
have supported the design, construction, and test program5 frt 

eight-reactor plant of the aircraft carrier Elzterp& and 
reactor plant of the ,guided missile cruiser Long Beach, 2‘h 
have provided design information for future s u r f m  
propulsion plants. 

The A1W plant, a tvi-o-reactor prototype, . . .  located at the 
Reactor Testing Station, provides fachhes for the deralopmeat 
testing of a two-reactor power plant and associated equipmen 
for propulsion of large naval surf ace ships. The plant aim 
a means for analysis and evaluation of dual reactor plant 
anm and for periodic physics tests. 

. Frigate Reactor PrototyP (DIG)  

The Frigate Reactor P r o t o m e  ( D I G ) ,  located at 
N.Y., consists of a section of a frigate hull contabin 
with its associated steam generating equipment, anit 
machinerg for operating one shaft of a propulsion plant, 
reactor nuclear propulsion plant (D2G) using two 
being installed in the frigate Buinbridge. The D1G ~0 

work has been completed and an extensive test p r o w  
started to confirm the acceptability of the DIG desi 
scheduled for early 1962. Results of this test propa 
plied to the design of the nuclear propulsion plant of the B& 

t 
I 

Natural Circzczlttim Reactor (S5G) 

Construction of the 3and prototype S5G plant. is u n d e r q  a 
National Reactor Testing Station, with completion scheduled fer 
1963. Design and development work for the S5G contind d 
Commission’s Knolls Atomic Power Laboratory, Sclie 
which is operated for the Commission by the General El 
natural circulation concept promises advantages ow 
pressurized water reactors for submarine application 
inherent safety, plant simplification, and increased reli 
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nzic Power Laboratory a t  Pittsburgh, operated for the 

Fill utilize a pressurized water reactor. The principal 
of this development will be to design a simplified single- 

& + i o n  plant of lower cost, for easier niaintenance and 
control and safety features for use in destroyer-type 
ture. No prototype plant is planned at present for 

g her first core replaced during March 1961. Previously, the Nau- 
traveled 62,560 miles in 26 months on her first core, and 91,325 miles, 

26 months, on her second core. Navy photo shows the Skate underway 

NUCLEAR FLEET 

-one nuclear-powered submarines, a nuclear-powered aircraft 
sile cruiser and two guided missile destroyers 
thorized. Twenty -f our nuclear submarines, 

eight Polaris missile submarines, are in operation, and 24 
The High 

bmarine Reactor (S5TTT) is the plant used by most of the 
submarine fleet. All Nary shipboard reactors are of the 

uclear-powered surface ship, the guided missile cruiser 
sea trials on July 7, and was conimissioned 

nuclear-poFered aircraft carrier Enterprise 
sea trials on November 3, and was commissioned Kovember 

OAlW-type reactors are used in the Long Beach and eight in 

ther been launched or are under construction. 
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ws, announced 

7 contractors of 
saut all work, p 
rfor disposition o 

vity was abo 
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application 

m-cooled reacto 
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l.-x;UCLEAR POM'ERED NAVAL SHIPS-Continued 

Shipbuilder 2 I 

.____ Keprport News 
Bethlehem 

. _ _ _ -  Unassigned 

Triton, Bsixbridge, and 
Engineering. 

C ' D f & i - ~ h t r i ~  Boat Division of General Dynamics Corp., Cfroton, Conn. 
*-pmonth Naval Shipyard, Portsmouth, N.H. 

I&nd Xaval Shipyard, Vallejo, Calif. 
-<:Newport News Shipbuilmg and Dry Dock Co., Newport Nem, Va. 
-' bbmern Steel CO., Shipbuilding Division, Quincy, Mass. GB Shipbuilding COW., Pascagoula, Miss. 

rfrt mp-New York Shipbuilding Corp., Camden, N.J. 

= 

AIRCRAFT REACTORS PROGRAM 

ppopdsion for Narnned Aircraft 

Comission-Air Force aircraft reactors program continued 
both the direct and indirect cycle nuclear propulsion pro- 

mtfi March 28 m-hen the President, in his budget message to 
announced his decision to terminate the Aircraft Nuclear 

program. Notices were issued on March 30 to the 
tractors of the President's decision with instructions to 
all work, prepare final reports, and initiate appropriate ac- 

of equipment, materials, and facilities. Termina- 
out completed a t  the end of the year. 

the program's termination, all work oriented toward actual 
application was cancelled. The 10 megawatt (thermal) 

led reactor experiment, planned for the indirect cycle ap- 
885 re-designed and re-oriented to an advanced high tempera- 

experiment to further lithium-cooled reactor technology. 
-temperature materials program was initiated at the ,4NP con- 

to advance materials technology and to utilize the capa- 
and experience of the personnel at these sites. 
direct cycle approach to nuclear propulsion for manned air- 

wkmg developed by the General Electric Co. under Commis- 
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sion contract, at Evendale, Ohio, and at the rational p 
Station (KRTS) in Idaho. Before the ternhation, researcll at,d 
velopnient work had continued on ceramic fuel elements for th 
vanced Core Test (SCT) Reactor Experiment. It 11ad been r,h 
to operate the ACT reactor in the Flight E 
NRTS in late 1962. Design of the reactor, coupled 
flow X-211 turbojet engine, had been completed, 
components were under test. 

sion contract, for aircraft propulsion application 
IThitney Aircraft Division of the United Ai 
necticut Aircraft Nuclear Engne  Labratory (c 
town, Conn. Research and development work on a 10 megawatt 
temperature reactor had been continued in the first quarter op 
and liquid-metal loop components were in fabrication prior to 
opment and testing. Partial and full-scale components 
tested. Design work had been initiated on the objective 
consisting of high power liquid lithium-metal-cooled reactors 
to modified turbojet engines. Development of admnced druet 
fuel element materials and design concepts of Unit-shieldd 
power and fast reactors was underway at the time of termhat 

system concepts capable of meeting the performance requi 
the Department of Defense also had been continued until 
March by the airframe contractor, the Convai 
Dynamics Corp. The Oak Ridge National L 
tinued to support both cycle approaches in the areas of re 
materials development, chemistry, thermodyna 
radiobiology. 
oriented to support the SNAP and other high priority p 

a lki 

The indirect cycle approach was being dev 

Design and performance studies to develop ai 

After program termination, this basic 

r in the PLU' 

HIGH PERFORMANCE REACTOR PROGRUZ 

Following .the cancellation of the Aircraft Nuclear P 
(ANP) program, the Commission executed a contract on 
with Pratt & m i t n e y  (P&W) for the conduct of research 
velopment on a high-performance, high-tempe 
merit based on the materials and reactor t 
veloped by P&W under the ANP program. 
performance reactor systems is a natural out 
work on ANP reactors and is a necessary part of ~ r e P ~ ~ ~ ~  
variety of future applications where high performance (qT 
temperature, high power density, high thermal efliCieW? 
time) is required. 

the Air Force t 

5 9 U Z C ; E  
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nt  reactor program a t  P&W has as its objective the de- 
engineering design, fabrication, and test operation of a 

eriment which will provide engineering 
a high-temperature lithium-cooled reactor fabricated of a 

the past year, much of the preliminary design of the re- 
t and facility was accomplished. After the termina- 
work, many of the component development programs 

viously under the ANP project were continued with 
modifications, while new development programs were 

quired by significant design changes. 
this reactor experiment is not being designed to satisfy a 

pplication, the operation of such a reactor system will demon- 
he high-temperature, high-performance capability of this 

. It will also provide the type of performance informa- 
for the development of reactor systems for such appli- 

e power and mobile ground power. 

JANUARY-DECEMBER 19 6 1 

Bodel. Photo shows a model of the Tory IIC, an advanced flight type 
To the rear 

1 of the remote-controlled locomotive which will be used 
e experimental device around the Commission’s Nevada Test Site. 

rs are experiments being conducted by the Commission 
orce to demonstrate the feasibility of a nuclear ramjet engine for 

-in the PLUTO program, mounted aboard its test vehicle. 

RAMJET PROPULSION (PROJECT PLUTO) 

PLUTO is designed to demonstrate the feasibility of a nu- 
mjet engine for use in strategic missiles. The nuclear ramjet 

he unique capability for supersonic flight over long dis- 
altitudes. The project is a coordinated effort of the Corn- 

Force, the Commission ;being responsible for 
t of the reactor, the Air Force for the propulsion engine, 

associated components. 
5007277 ;1.? - 0 r. P 
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The reactor is being developed by the Lawrence Radiation ~~~ 

tory at  Liverniore, Calif., x-hich is operated f o  
the Unil-ersity of California. The laboratoryk 
to research in high temperature materials, cer 
trol systems, and neutronics of a hitherto largely 
concept, includes a major effort in designing, fa  
and ground testing at the KeT-ada Test Site (KTs) 
designated Tory IL4-1 and Tory IIC. 

Tory 11-4-1 was operated at the test site on 3lay 14, septrmt,,- 
October 5 and 6, 1961. During these power runs, tempernth; 
excess of 2,000” F. were attained in the reactor core. At =- - 

reactor was being disassembled in the special shielded dis-& 
building at the NTS to permit detailed studies of 
signaled the end of small reactor tests in this feasibility pro% 

The ultimate objective in the feasibility program is the teEirr, rrf 
the Tory I IC  flight-type reactor. The final design of the T~~ 
was completed during 1961 by the laboratory, and componeB; ~~ 

curement initiated. The Tory I IC  was designed for poTer, tern- 
tures, power density and size suitable for a propulsion system forb 
altitude supersonic flights. The reactor control system and rhw 
are of the flight type. Fuel elements for th 
manufactured by Coors Porcelain Co., Golde 

During fabrication and assembly of the reactor, the test facs&k 
at the Nevada Test Site will be au,pented to meet the T Q ~  13- 
experiment test requirements. Diversified Builde 
trial Contractors, Inc. (joint venture) of Par:tmoiint, Calif., 
awarded a $5,975,000 contract in November to expand and 
the PLUTO test facilities. Construction is expected to 
months. Norman Engineering Co., Los Angeles, is arcliitect-eQnrc*, 

The Rlarquardt Corp., Van Nuys, Calif ., renders enbheeriq s q ~ -  
port to the Lawrence Radiation Laborntory To 
number of other companies have contributed significantly in SI 
of materials research, controls development, and test vehicle an 
ponent design and fabrication. 

Simultalieous with the Commission program, the Air Form d 
1961 has continued its support of engineering studies on ramid 
b mine design, guidance of vehicles at high speeds, hazard stud 
testing alld operation, and aerothermodynamic studies to din‘ 
tion problems of the nuclear reactor, the other ramjet 
and the air frame. This work is being perfom 
quardt and C1iance-TTought Aircraft, hc . ,  ndlx% Tex* 

Upon demollstration of feasibility of Tory I I c ,  the ned I 
step in the program mould be fabrication and ground testd 
simulated flight conditions of a prototype nuclear ramjet e%* 

5 P . ’ ” ? 3 0 0  i! 
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ission's program of developing nucletir energy for mili- 

gspifit U.S. nuclear weapons test in two Sears and 11 months 
underground at the Kerada Test Site on September 15, 
nation's roluntary suspension of tests. By yeark end, 

ground tests at the site had been announced. 
research and test reactor facilities were put into operation 

pies:&ing radiation effects on materials and components and 
basic physics and chemistry information necessary for 

d h l i n a q  work for a series of nuclear and high explosive detona- 
* 

g8s undertaken in programs being carried out jointly with the 
@ent of Defense to effect a capability of detecting and identi$- 

Corn? 
licatlOnS and related work during 1961 included : 

m 

detonations. 

~ * the latter part of 1961, an accelerated effort was applied 
s development a t  each of the three weapons laboratories, 

Sandia Corp., Los Qlamos, and Livermore. Also during 1961, 
on a broad base of general research in each of the labora- 

e% weapons designs were produced to meet specific Depart- 
of Defense weapons system requirements. Improvements in 
aere also directed a t  better reliability, greater safety, and in- 
effectiveness per pound of warhead weight. A considerable 

was also directed to a study of the comparison of weapons de- 
ent possible without testing, as compared to what could be 

piished either limited to underground testing only or to testing 
environment without limitation. New e>ffort was also applied 
esign of weapons diagnostic instrumentation that would permit 
flexibility in the choice of method of weapons testing. 

September 1,1961, the Soviets abruptly and cynically broke the 
0riu-n on nuclear testing by launching a11 extensive and varied 

161 



Wiile important developnient information Kith respect to 
weapons design was discovered in the course of the ulldereo 
these tests also revealed that testing underground is slower 
expensive process than had previously been assumecl. It, ha 
to be more difficult to diagnose some of the results of det-d 
tests; operational difficulties such as post-shot re-ent 
of partially contaminated tunnels were continuing fa  
the test pr0grarn.l The Commission and its contr 
ously attacking these problenis and marked progress is beiug WE 

Weapons Production 

Under Presidential authorization, the production of nuclear 
ons by the Atomic Energy Commission continued in 1961. & p 
duction effort was responsive to Department of Defense requi 
such as providing warheads for new weapons systems, and fo 
that would permit a greater flexibility in methods of delivery. 
new weapons produced during 1961 were of considerabl 
design with improved effectiveness, reliability and safety over 
previously in the stockpile. The program for retirement of 
cent Weapons was also continued. 

Weapons FuciZiities 

Construction began in November on a $3.5 million specials 
at Oak Ridge, Tenn., to meet weapons production requimm 

1The necessity of limiting the exposures of tunnel workers to  ra 
re-assignment of some workmen to areas at NTS where no radioact 
The highest exposure to any tunnel worker was approximately 8 rem 
year 1961. In no case did an individual's exposure carry him above 
5 (K-18) rem where N is the age of the individual a t  his nest birt 
has been rscommended by the Federal Radiation Council and aPPr 
P e 'djn'h 9 protection guidance for radiation workers. s g y ! - _ l L  J 



I;%Krence Radiation Laboratory acquired a STRETCH 7030 
r in October. ,4 similar computer had been delkered to 
L 4 1 a m ~ ~  Scientific Laboratory earlier in the year. These 
uters mill increase the capacity of the laboratories to solve 
requiring speed and large memory storage. 

hl@&mmission's water-impact test activities at the Salton Sea 
ceased during the year and disposal of facilities will be made 

the General Services Administration. Future water entry 
of inert (non-nuclear) weapons shapes will be conducted a t  

@ digled in 1941 as a Navy facility for torpedo and skip bombing 

fl Gogm.unent installations. The Salton Sea Base had been 

It was taken over by the Commission in 1947. 

new facilities for study of the effects of radiation environments 
ponents have been installed at Sandia Laborato1.y. 

ad, the Van de Graaff Accelerator facility and radioactive 
have been used. The new facilities, the Sandia Pulsed Re- 
acilitg (SPRF) , and the Sandia Engineering Reactor Facility 

F), will be used to extend and accelerate studies in the basic 
and chemistry of neutrons and gamma ray bombardment 

* omen%. They will similarly extend and accelerate engineering 
of the radiation tolerance of materials, components, and elec- 

Sandia Pulsed Reactor makes i t  possible to study the response 
rials, components, and electronic circuits to transient radiation 
Associated with the SPRF is a pulsed X-ray device which 
used to segregate the effects due to high-energy electromag- 

from those caused by a combined neutron and gamma 
ent. The SPRF facility mill also be extensively used 

ies conducted for Department of Defense agencies and their 

SERF is designed for carrying out a variety of radiation 
studies. I n  this facility, large components can be irradiated 

mbination with other environments such as high or low tern- 
are, ncuum, or shock. The facility includes two cryostats for 

ental studies of .neutron bombardment phenomena at 
temperatures. It is extremely flexible in that other ex- 

ntal devices may be installed with relative ease. I n  addition, 
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Arew Ealzdia Reactors. Two new facilities have been added at the corn 

accelerate studies in the basic physics and chemistry Of neutrons and gamma 
bombardment phenomena. 
Facility (SPRF) which will be used to study the response of matprie 
electronic circuits to transient radiation fields. The control room (left) 
located several hundred feet from the reactor (under half-dome) to 
personnel from the massive pulses of radiation. Drawing belom shows 
major parts of the Sandia Engineering Reactor facility ( SERF) Whit& 
used in radiation effects studies on large components under varying enrim 
ments. 

Drawing above shows the S a d i a  Pulse agam 
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des laboratory space and the most advanced remote handling 

two reactor facilities not only extend the Laboratory‘s re- 
experimental capacities in military programs but may also 

ljcstion in civilian research. 

em for use in post-irradiation analysis, 

DETECTIOK O F  KUCLEAR EXPLOSIONS 

ued on ways and means to improve detection tech- 
8Dd systems, both for underground and space applications. 
commission is participating in the VELA program, which is 

e Department of Defense, to improve the capability 
ecthg and identifying nuclear detonations for the purpose of 

uate system capable of monitoring a nuclear test 

of the VeZa-Uniform Program is the development of 
improving the capability of detecting and identifying 

md nuclear explosions. The Commission is involved pri- 
in making available large seismic signal sources for the tech- 

to be obtained. I n  this connection it is responsi- 
over-all program coordination ; emplacement and detonation 

devices ; yield and limited technical measurements ; 
c safety, and any on-site logistical and construction support serv- 

ired by the teclxnical agencies involved. 
the resumption of nuclear weapons development tests, Vela- 

om measurements are being made on underground detonations. 
data obtained from the late 1961 weapons tests, valuable 

tion was obtained from the December 10 Project Gnome ex- 
t of the Plowshare program. 

Commission’s Office of Field Operations (formerly Office of 
rations) has performed an exploratory program at the Ta- 
Dome in Mississippi to verify its suitability for use in the 

series. Project Dribble would consist of a series of nuclear 
s to be conducted in a salt dome to provide information on 

e., use of a large underground cavity as an explosion 
he seismic signals generated) and data comparison with 

nuclear detonations in other media. Programs are being 
assure public safety of the planned nuclear detonations. 

of the priority of the weapons tests program, scheduling 
bble series is in abeyance. Data obtained from the seismic 
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measurements made on weapons tests detonations n f  tk,. x- 

Site will have an effect on 

Vela-Hotel Program 

Program, a research and 
satellih-based instruments and systems to detect nuclea - -v u"'@i'.; 

I n  addition, instrumentation will be included on a, Vapiet? w 

e w * ,  in space. 

1963-1964, each to put two instrumented satellites illto 

space vehicles to measure baclqpund radiation at variom 
above the earth. 

The program of developing instrumentation for 
the Atlas Agena launchings is a cooperative effort by 
Scientific Laboratory and Smdia Laboratory. Radiat.;, a, 

The current program now Calls for five AAhs AgenQ, 1~~~~ 
- 

for neutrons, gamma rays -- - -  
rente Radiation Laboratory (Livermore) has participated in G~ 1,, 
ground measurement program. As part of this work, i ~ t ~ ~ ~  
has been flown on several Discoverer vehicles with special 
on measurement of X-ray bursts. 

Vela-Sierra Program 

~ 

The Los Alamos Scientific Laboratory is participating h fsh 
partment of Defense Vela-Xiewa program to develop p u a d -  
instruments for possible detection of nuclear explosions in qmx. 4 
experimental detector station using air fluorescence as B 
designed, fabricated, and field tested in Greenland. Th 
based on the detection of the fluorescence of nitrogen when ~~ 

pleted during tlie year, and an experimental direct-opt-id 4- 
station was built and is being tested. This method utilizes an 

- 

system to measure tlie visible light produced by a nuclear de$ 

The Lawrence Radiation Laboratory, which €s contractoperated for * f% --*I -* 

by the University of California has facilities at  Livermore, Calif.. 
Versity's Berkeley campus. 
and development on matters associated with nuclear explosives, and *sea- m4 

nuclear (fusion) reactors. While son 
facilities, most of the  effort at this site is in the 
fundamental research areas. 
thesized to  indicate at which of t he  Lawrence Radiation Laboratol- 
tioned is being done. 

$"he Livermore facilities are pril 
. . . _I--.. *e +bi 

Throughout this report, Berkeley or umn 

7 7 n 7  

by X-rays. Design criterj 



167 JANUARY-DECEMBER 1 9  6 1 

reements for  Cooperation with 
fense purposes, reported in the Annual 

Congress for 1960; continued during 1961. The United 
ted Eingdom Agreement for Cooperation, which is con- 

agreements, involves the exchange of 
ns and the exchange of visits 

se agreements in effect with 
Caada, France, the Federal Republic of Germany, Greece, 

ed Kingdom, and the North 
(The effective dates of these 

e International Activities sec- 

RAW MATERIALS 
1961, the Commission continued to renegotiate and extend 

tic concentrate purchase arrangements in accordance with 
mounted programs. Of the total quantity of uranium esti- 

ro be purchased after July 1,1961, under the announced domes- 
oximately 90 percent is now included in new mill 

ontract extensions extending beyond March 31, 1962, 
most cases to December 31, 1966. In order to obtain a more 
rate of delivery, some contract extensions involved the de- 

r years of uranium scheduled for delivery prior to 
highlights for the Commission’s raw materials 

centrate deliveries totaled 30,325 tons of uranium 
C30,)  of which domestic sources accounted for 57 percent; 

ada accounted for 29 percent of the total concen- 

year end, the Commission had 25 domestic contracts for 
ent of uranium from 27 mills, one of which is nearing 

n in the Shirley Basin Area of Wyoming. Nineteen of the 
end through 1966, three have earlier termination dates 

supplies of eligible ore and three contract exten- 
cess of negotiation. The mi11 at Lakeview, Oreg., 

ved, and overseas receipts, 14 percent. 

Moperations during 1960 for lack of ore. 
s*-h neF processing mill, the first in Texas, began operations 

€- 
-lL% year. 



thorium reserve of 100,000 tons. There 

b a n  antlclpa 
mmestic prod1 
% will decline 
==g this level tJ 

jp rapidly afte 
-1966. Unde 

- 
Over the past ten years, the Commission's procurement of am 

concentrate has shifted from a heavy dependence upon ~~~~~ 

pliers to a situation where domestic producers currentlr sup& 
percent of the total receipts of U30,. The table below dlam 
procurement on a fiscal year basis. 

~ 

TABLE 1.-PROCURENENT RECORD FOR URAKIUM COSC 

3 I Domestic 
I-- 1- T-m ---- 

I 
P a w n  t of 

total 

23 
34 
31 
36 
40 
47 
39 
45 
48 
55 

45 

830 
990 

1,450 
2,140 
4, 
7,580 
10,245 
15,160 
16,565 
17,760 

76,920 
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tions of uranium concentrate deliveries from domestic, 
and overseas sources under existing commitments for the 

ly 1, 1961, through December 31, 1966, show that there will 
d 3* from approximately 30,000 tons of U308 received in fiscal 

I n  this latter 
receipts from overseas sources will be about 1,600 tons and 

recast, as shown in the following chart, is based upon con- 
Uocations assigned, or to be assigned, to domestic mining 

. No short-falls in foreign deliveries are anticipated, bar- 
or economic or political disturbances. A large percentage 
tic deliveries is equally firm. However, a considerable num- 
duction allocations are assigned to properties which may 

marginal or submarbginal. Consequently, total projected Sc deliveries may fall short several thousand tons as a result 
to produce the full amount covered by allocations and *!dm Delivery short-falls have occurred in the past as 

At P 

of delays in bringing mines into full production, lower grade 
mticipated, f silure of ore supply, or milling problems. 
tic production, which is estimated at 17,820 tons in fiscal year 

FiH decline to about 16,000 tons per year by 1965 and remain 
~S level through 1966. Foreign procurement, however, will 
apidly after fiscal year 1963 and will be only 2,100 tons in fiscal 
1966. Under the present projected commitments, for the period 

ecember 31, 1966, the domestic uranium pro- 
supply approximately 72 percent of the total uranium 

9 

to about 18,000 tons in fiscal year 1966. 

deliveries will have been reduced to about 500 tons. di@ 
B fo 
; d a  

ore production in the United States totaled approximately 
on dry tons during 1961, as compared to 8.0 million tons in 

s. Receipts of uranium oxide (U30,) in con- 
for the year totaled 1’7,410 tons. 
tic ore reserves nt the end of 1961 mere reduced to 74 million 

82 million tons reported at the end of 1960. 
tion, 1.3 million tons of ore were in Government a.nd private 

a The reduction in ore reserves reflects the mining of 
tely 8 million tons during 1961. Ore reserve estimates 
reviewed in the light of new information which has been 
in the course of mining. 



PROJECTED URANIUM RECEIPTS 

TONS OF U,O, 
40,000 

3 0 , ~  

20,000 

10,ooa 

0 

J 

A lar 
$+ - ~ i E . v  under this ai 
l b  :_. is used, the all( 

i s  

.......... .......... .. 
19.805 

- 
18,100 - 

1962 1963 1964 1965 

. -  

CANADA 19,025 

tions. 
I n  developing the program established November 24,1953 

mission recognized that a large number of mining properti 
irregular deposits which, under normal procedures, are not 
far  in advance of mining. Most of the small, independent 
operations, as well as a fern larger ones, fall in this cat%-= 
+hit +ape of operation, the Commission announced in F~~~ d 

m n c i r l m  ncinrr the historical production rate of a a 
doped ore reserves, as a basis far 

FISCAL YEARS 

noduction AUocat i O n S  

I 

The domestic uranium concentrate procurement pro 
period March 31,1962-December 31,1966, was limited by 
sion's announcement of November 24, 1958," to the purchas 
priate quantities of uranium in concentrates derived from om 
developed as of the date of the announcement. Ifill 
contract extensions negotiated pursuant to the November 
nouncement provide that ore processed in the mill for the p 
of uranium concentrate for sale to the Commission sliall be 
only from properties and in amounts covered by Cornmki~n 

L -1 

it  
e1 

Uranium Uinc .  
of Western Nuclei 

Wyoming. It is tl 
e peak of operat 

oved in one mont 

Annual Report to Congress (January-December 1959). 
5 0 0 1 H  1 
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rket. A large number of small mining properties rrould 
under this announcement. Tmiere a historical production 
used, the allocation will relate to ore production over the 
uly l7 1956, through June 30, 1960. 

ring purchases from most of the larger mining 
shave been established and have been incorporated in milling 

independently owned mining properties will represent a 
Lentage of the total number of allocations, but ore reserves 
roperties constitute a relatively small proportion of the total. 

e active producing properties have been examined 
Commission and allocations have been calculated. Ore pur- 

en producers and mills for the 1962-1966 period 
the Commission to determine that the quantities 
processed are in accordance with established 
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Milling O p e r a t i m  

Additional Milling Facilities 

On &ril 2, 1958,” the Commission announced a h i t &  
of domestic uranium procurement to provide an ad&iond 
ore reserves developed prior to November 1, 1957. The 
for additional mill capacities under this program in th- 
ing either no market or an inadequate market was co 
1960 with the exception of the lignite area of Kort 
Dakota for  which there is still no ore milling facility. 
contract with International Resources Corp. involving 
a mill in Boxman, N. Dak., to treat uraniferous lignite vi-m 
upon by the Commission in October 1960. However, the M) 

not executed because of failure of the contractor to a m  
The new 200 ton-per-day uranium mill of Susquehm 

Inc., located near Falls City, Texas, started operations in &?a 
is the first uraniuni milling operation in Texas, and d l  ha es 
reserves developed prior to November 1958, principally in 
Dural Counties. 

in Table 2 on page 177. 
A list of uranium processing mills as of December 319 I*’* ’ 
See pp. 115-117, Annual Report t o  Conpess I JanuarS-December lse’’. 

~ 1 1 3  I 3  
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Florida Phosphates 

ic Products Diri- 
e Corp., for the production of uranium from Florida 

ranium was made 
ne operation of the company’s plant a t  East Tampa was 

demonstrated that uranium can be produced as a by- 
the manufacture of triple superphosphate fertilizer at 

These operations showed that, should a market de- 
roduced from 

osphates at  a direct cost, exclusive of plant costs, of $8.00 
pund of U30,. There is a production potential of about 
u90, per year from current phosphate operations. 

H&rs Exempted from AEC Licensing Regdations 

e 

ission’s source material licensing regulations (Title IO, 
d early in the year. 
no longer required 
ores from m i n e  to 

Under regulations in effect since 1947, 
miners were required to have a Commission license to transfer 

terial after it was 
rocess uranium 

a buying station. 

g the mechanical upgrading of ores. 

e Eazards in uruniunz %&?h and Mhes 

um ore processing mills are Commission-licensed operations 
o Commission regulatory control, including Title 10, Code of 
Regulations, Part 20, “Standards for Protection Against 
” The physical control of concentrations of uranium dust 
1 atmosphere, and also of concentrations of radioactive 
s in liquid effluents from the mills, requires continual sur- 

in order to comply with established standards. IVhen neces- 
bnmission has ordered a mill operator to take steps to 

and safety of 

ioactive hazards of uranium mines are subject to control 
e provisions of State regulations. The Commission assists 
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average price per pomU lor the 3 1 U tons amounted tQ $1 
bid was $1,152,756.60. A bid price of $0.91 per pound 
on four lots containing 180 tons of V,O,. 

previous sale (May 1960) for more than 1.5 million p ~ u ~ , ~ ~ ~  i 
of vanadium pentoxide, at $1.00 per 1 

~ 

~ 

Vanadium pentoside is a co-product recovered in tile 
uranium-vanadium ores. The amounts received by tile cam 
were the result of early contracts under whicli the co 
%greed to purchase the vanadium when production was in a- 
current coinmercial requirements. This provision n-as intaspw 
encourage the production of uranium from the treatment of am 
vanadium bearing ores. 
an alloying material in steel and as a catalytic agent in the 
industry. 

Thorium Reserves 

Vanadium pentoxide is used 

Eecent private explorahion in the Lemhi Pass area of 1 
Montana has revealed the existence of a number of larp  
sistent, \reins carrying Lz relatively liig11 tllorium content is fb 
of thorite. Although drilling and underground ~~~~1~~~~ 
not heen extensive, the large persistent  ills ~ELTT 11 

frequent intervals for distances of UP to 3,000 feet 
ranging from 5,000 to 8,000 feet. Samples indicate a 1 
of ore averaging in excess of one-lialf percellt TllOz* 

F n n i u t ;  
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1 information and the limited amount of sampling, it 
t these deposits may contain approximately 100,000 tons 
ore vhicli would be commercial at current prices. Fur- 

the persistence of mineralization in the veins on vhich 
ration has been carried out, and the existence of a large 
gdditional but unexplored reins, offer possibility for the 

evelopment of a reserve several times this figure. 
the Lemhi Pass development, no important thorium de- 

issibilities of a.n additional 30,000 
figures related prima& to small deposits or relatively & deposits of monazite from which it was estimated the cost 

= -Irery might be approximately $10.00 per pound Tho, in refined 
compared with the current market of $4.50 to $5.50 per cs 

A n t  industrial uses for thorium are rather limited. Poten- 
3 an important source of fuel for nuclear power. The 
jjsion has no procurement program for thorium as the small 

hand is sufficient to cover its projected requirements for 
velopment. 

t FOREIGN Acpm?ms 

keries of foreign uranium concentrates to the United States 
g1961 totaled 12,915 tons of contained U,Os with 8,135 tons 
g from Canada, 3,870 tons from South Africa, and 310 tons 
&e Combined DeTTelopment Agency contracts with Australia 

liveries, which were about 11,310 tons of contained 
totaled 8,735 tons in 1961. The reduction is a result 

-out agreement made in November 1959 between the 
on and Canada.6 Further decreases in deliveries are ex- 

g years. At  December 31,1961, approximately 15,200 
nadian uranium remained to be delivered. 

61-62, Annual Report to Congress (January-December 1959). 



W O R  ACTMTIES 

The CDA agreement for production from Radium Hi 
tralia, expired on December 31,1961, while the apeement for 
'tion from Rum Jungle, Australia, will expire in J~~~~~ 
Deliveries from Portugal sliould be completed about, m i d - r x i  
remaining deliveries to the Commission from Australia and pu 
after December 31, 1961, will be approximataly 200 tons of c , ~ ~  

' A  contracting agency established in 1944 as a joint United States-Tnhd f 
operation to insure cooperation in securhng urgently needed supplies o 
wartime atomic energy programs. It has continued to  act on behall of 
and the United Kingdom with respect to  the purchase of uranium o m  
from non-domestic sources. Canada also is a member of the organlzation 
1,roducer with limited requirements, it has not padicipated in the jol 
U d t e d  Kingdom procurement activities. 
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PRODUCTION 

these radioisotopes increase. 

mere signed. 
Some 74,000 cubic feet of radioactive waste materiab 

ceived from licensees for burial at Commission-owned  site-^; 
sion activities generated an additional 3.2 million cubic feet 
for burial. 
0 A series of meetings  as held between Commission and 

Fission Product Production Program 

variety of applications (see Radioisotope and Radiation 33~’ 
section of Part 2). 
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tile increased demand, two facilities built at Nanford prior 
b%tve been reactivated and improved processes developed for 

of strontium 90, cesium 137, cerium 144, and prometliiunl 

the year, about 780 kilocuries of crude strontium 90 were re- 
e0m the Purex head-end process. Of this amount, 70 kilo- 
em further purified by ion exchange 111 the high-level radio- 

cells and then shipped to Oak Ridge Kational Laboratory, 
encapsulation. Approximately 710 kilocuries of strontium 

ified by solvent extraction techniques using the Hot 
which had been built in 1948 to serve as a semi- 

lsnt for the Redox Chemical Separations System. Later, be- 
a standby basis, the facility had been remodeled 

ition to the strontium 90 production, 210 kilocuries of cesium 
recovered from Hanford’s waste tank supernatant by absorp- 

inorganic ion exchange medium) and shipped to 
es development program needs. 

ificntions are also being made in Hanford’s standby “B-Csn- 
of the three fuel element processing plants built during 
r plutonium recovery-to handle and store crude fission 

concentrates containing multi-megacurie amounts of stron- 
d promethium for decay of objectionable short-lived radioiso- 

hese crude concentrates are produced in the Purex plant 
by treating the Purex waste (raftinate) stream and are then 
o B-Canyon for further concentration and storage. 

rex Chemical Separations System. 

Production Fuel Processing 

out the program of making financial settlement 
material being returned in the form of irradiated rea6tor 

the Commission had made an announcement in October 1959, 
lities at Hanford, Oak Ridge, Savannah River, S.C., and 
hemical Processing Plant mere prepared to  negotiate con- 

r chemical processing and settlement of specific 
fuel elements which had been irradiated in privately and 
owned reactors. After further study, responsibilities for re- 

all the irradiated fuels from research, test, power, and pro- 
reactors, and for the design of plant modifkations ’to permit 
ng these fuels, were assigned only to the Idaho and Savanna11 

Plants. Idaho is responsible for the receipt of all highly en- 
, and Savannah River is responsible for  all other 

Wion fuels. A public announcement to this d e e t  was made 
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Disposition of Facilities 

Demolition, building decontamination, and site restoration at sk 

Destrehan Street plant in St. Louis, 310.: haye been comp]etrrl, 
Kovember 3O? the site and facilities were returned to the ~ h l j j a ~  
Chemical Works: thus ending Commission activity at this lwa- -- 

Efforts to sell the Government-owned magnesium plant at cu 
Conn., have been unsuccessfd, as have the efforts to  pur&= 
factory magnesium from commercial sources. As a result, &rmi 
Services Administration (GSA) has extended the Commissiwi*s 
mit to use the Canaan plant until mid-1962. The plant Rill ~ 0 3 1  

to be operated, under contract, by the New England Lime Co. 
Arrangements have been completed for the transfer of est 

equipment from the plant a t  Adrian, Mich., to the Bridgeport BE== 
Co. plant a t  ,4slitnbula, Ohio. The action involves disposition of WE 

Commission-oxned extrusion presses and auxiliary quipment P: * 
Adrian plant, prior to turning over the space to the purchagr sf '&e 
plant from GSA. The schedule called for terminating all ~pentr.~ 
at Adrian by the end of September. One press shut e 
Septenltrer 1 for dismantling, shipping, and reinstallation at z* 

tabula. The other continued in operation througll most of %F 
and was sold by competitire bid on September 99. It d l  m' 
,4 dri an. 

.7 1957. 
aPublished in the fedcraZ Register (F.R. 1591) of December 1,. 

comission polic 
pdsged radioactii 

~overnment-owl 
mtection of public 
Atmtial hazard. 
* Commission buria 
bd, Oak Ridge, Ll 

zite, Weldon Sprin 
d d l ,  Ky., reportei 
&rid during fiscal 
&kh were designa1 
ping of suitably 
prted a total of 74 
=der this Interim 
h ied  for other GOT 

feet was gener 
fonsisted of wastes : 
&d, or stored, at 
Tf, and when, thc 

qnimrnent for neB 
im that State go1 
hrthhe benefit and 
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ifi 1dah.o. Low-level, packaged radioactive wastes collected from Corn- 
licensee facilities in the western half of the country are buried on 

tion of the h’ational Reactor Testing Station in Idaho. Photo shows 
in concrete within steel drums, which were originally destined 

ea disposal, being buried at  the Idaho site. The wastes had been 
and prepared for sea disposal by a Southern California waste disposal 

had its license revoked by the Commission during early 1961. The 
on subsequently had the wastes transported to Idaho for land burial. 

~ ~ & l  of Radioactive Wastes 

y provides for permanent land-burial of low-level 
adioactive wastes generated in privately owned operations 

nt-owned land (Federal or State) to  assure adequate 
public health and safety throughout the period of any 

&ion burial grounds located at Savannah River, Idaho, Han- 
os Alamos and Sanaa, N. Mex., the Nevada Test 

ring, Mo., Fernald and Portsmouth, Ohio, and Pa- 
ed a total of 3,309,000 cubic feet of radioactive waste 

year 1961. The Oak Ridge and Idaho burial sites, 
ated as interim locations for use by licensees in dis- 

of suitably packaged low-level solid radioactive wastes, re- 
a total of 14,400 cubic feet of such wastes buried for licensees 
this Interim Burial Program and 20,600 cubic feet of waste 
for other Government agencies. The remainder of the 3,309,000 

was generated by Commission and contractor activities and 
of wastes ranging from low to high radioactivity which are 

and when, the growth of the atomic energy industry shows a 
ent for new low-level waste burid sites, the Commission ex- 

overnments inay vish to establish and control sites 
Currently, the State 

or stored, at the Commission-owned facility. 

convenience of their citizens. 
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New Production Reactor 

project progressed quite satismmrily. 
ment program and construction at Hanford of the ne 
duction facilities for the coextrusion and fuel element finish 
tions proceeded to the point of initiation of fuel element 
operations. 

The NPR is a convertible reactor; that, is, its design include fm 
tures which will permit the addition of electric pojyer gmwE 
facilities. I f  such facilities are installed, the reactor could ke ~~ 

erated for the dual purpose of plutonium production 
power generation or could be operated solely for the produdati 
power. I n  its past session, Congress did not authorize the iul%lalhe 
of the power generating facilities. 

In September, Washington State officials announced th& 
absence of federal plans for construction of XPR generatin 
ties the State would consider sponsoring the project, since tfrif 
be done under existing legal authority. Subsequently, the Stah SF&- 
drew from active participation when the Washington Public, P m  
Supply System (WPPSS) expressed interest in building the 
plant. Negotiations are currently underway between the IT 
the Commission, and the Bonneville Power 9chiinistmtim ts 
mine if suitable arrangements can‘be worked out. ITPPSs’ I 

call for financing by the sale of revenue bonds. 

I he I 

dom 1 

‘ 

tion reactor o 
with the ex 

1 

mutual interest. 
( 

Gas Centrifuge Studies 

The Commission in 1060 illcreased the united State.: effort SEE$@ 
development program of the gas centrifuge process for * P W ~ -  

* See PP. 102-104, 122, 500-504, Annual Report t o  Congress ( J a n u a r P m w  * 
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It is expected that the total effort will be at a leyel of ap- 
$2 to $3 niillioii per pear. The current development work 

&dies in three major areas including : (1) basic research 
,niversity of T'irginia, Charlottesdle, T'n. ; (2) centrifuge 
ents by the TXon Carbide Kuclear Co. a t  Oak Ridge, Tenn. ; 
,jeT.elopineilt of advanced gas centrifuge units by the Garrett 

i i r  Research Manufacturing Division, at Los ,4ngeles, Calif. 
ition, a special theoretical group was formed to study the gas 

The work of all contractors in-roll-ed in the program is 

gated in last year's report, the Commission% reriew of the gas 
rocess indicated further development work would be 

before the centrifuges, which up to now hare been operated 
shlgle laboratoq units, could be used in a production plant. 

of the areas in which problems must be solved before a satis- 
is possible with the current centrifuges include : in- 

the reliability of the present experimental machines for con- 
service; development of a model satisfactory for 

reduction; development of a method for introduction and re- 
of gas when the machines are operated in a group; and a de- 
stion of the auxiliary processes, services, and instrumentatioll 

~bmg dpril 1961, the Commission amended its r eda t ions  to ex- 
its access permit program to classified areas of the gas centrifuge 
By late 1961, one permit had been issued-to Dom Chemical Co. 

the Oak Ridge Operations Office. 

operations. 

0 

r1 ds :&d Kingdom representatives of the Commission and the U.H. 
of meetings during 1961 on production program subjects 

ntual interest. The principal items of discussion were feed ma- 
ical processing, gas centrifuge, plutonium finishing, and 

reactor operating philosophy. All discussions were un- 
with the exception of those pertaining to the gas centrifuge. 

FISSION PRODUCT TRANSPORTATION 1 it-? t-t 
p! 3 m 

kd.lel to the demonstration of improved processes for the recovery 
pnrification of large quantities of radioisotopes at the Commis- 

'5 Hanford, Wash., plant, two methods have been developed for 
Pthg hundred-kilocurie quantities of semi-pure and pure 
oducts in a safe manner to Oak Ridge, Tenn., where they are 

method involves fixation of the radioactive material on 
%%c ion exchange resin (Decalso) to permit a safe, semi-dry 

nd formed into radioactive sources. 
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heat transfer. Th+ 
h a e s ;  the overall 

contained. The 

The horizontz 
vertical groove 

strontium GZow. 
glows in the darkness of a hearilr shielded radiochemical cell at the 
sion’s Hanford, Wash., plant Photographed through four feet of 
shielding, the liquid was part of the first multi-kilocurie shipment of 

made from Hanford to Oak Ridge National Laboratory, Ten% ad * 
sented the beginning of the first major program f o r  recnrerF and u € i ~ ~ ~  eZ 
byproducts from the Hanford plutonium production process. The smm’* 
is being recovered from the fission product waste stream. Its ck.taradm 
$ow is a useful indication of its progress through the recoVX,t IJrr‘- e 
r o r k  on the highly radioactive element must be done remote&. 

Some four gallons of highly radioactive liquid ~~r~~~~ 

5 1 1 ? 1 3 2 5  
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3.89 

systems. Upper photo shows one of the flatcars and components used 
* msprting strontium 90 from Hanford, Wash., to Oak Ridge, Tern. At f ie  

dt of 
&e car is the cask itself covered with plastic to keep dust from lodging on 

surface : in the center of the car is the outer container, rigidly attached 
e car by tie rods which are safe for forces considerably greater than those 

@antered in normal railroad shipping ; and on the left is the cover for tbe con- 
Photo fielow k One Of the railroad gondola cars modifid to Prokt  the 

sks of cesium 137 it carries. These casks are larger than the strontium 90 
d, Bring a capacity of 550 gallons. They are lined with 3% inches of lead 
&plding and weigh 15 tons when empty. 
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ogram to 
-_ 7 .  

The largest number of multi-kilocurie sources of r ~ d i ~ i ~ ~ ~ ~  ~ 

the Commission's history were fabricated for use in gathe& 
tific data, providing navigational aids, and research on pasteu 
of foods. 

More new types of radioisotopes were made available in 
quantities for practical use in the medical and industrial fiel 

Construction was virtually completed on the High htemitr 
tion Development Laboratory at Brookhaven National  la^^^^ 

The Fission Product Development Laboratory (formerly 
sion Product Pilot Plant) resumed operations; constru&on cif 
Radioisotope Process Development Laboratory is on sch&& 
should be completed by mid-1962. 

Radioisotopes were being used to power transmitting ~u~~ k 
orbiting TRANSIT satellites and an unmanned weather strrtioa itli &E 

Arctic; fabrication was underway on a radioisotope p o ~ r  mm k 
an ocean-bottom, automatic seismograph station that will be EEB 

during early 1962. 
New uses continued to be developed for beneficial utilization 8fm -. . 1 1  1 ciioisotopes, ranging nom hydroe! 

A -  - ' - A - n t ; # m  r8.t L;JJfi* Jn$,-., 

'ec' 
I C "  

Studies on radiation pasteurization of foodstuffs w r v  
by the fabrication and erection of three 25,00035,000-~~e 
research irradiatom. 



= - _  

= 191 
- 

JAPrTUARY-DECEMBER 1 9 6 1 

tion of operations in the Fission Product Development 
tory (formerly designated as the Fission Product Pilot Plant) 
Ridge National Laboratory (ORKL) during August of the 

resulted in an increase in production and sales of radio- 
As of xovember 30, a total of 438,205 curies had been 
uring 1961, as compared with the 191,122 curies shipped 

Same period of 1960, and the 222,703 curies shipped during 
11 months of 1959. A parallel r ise in gross income from 

ioisotope sales was also recorded-$2.7 million as of November 
,,mpared with the $1.9 million in 1960, and the $2.0 million 

of November 30, 1961, the total amount of radioactive mate- 
distributed in 156,236 shipments from ORNL-the Commission’s 
ipd shipping point for radioisotopes-during the 15-year-old 

loisotopes distribution program was 1,557,782 curies. 
mkg the past year, there have been some unusually large in- 

in the amounts of certain radioisotopes shipped. For ex- 
cobalt 60 shipments rose from 133,000 curies in 1960, to 235,298 

ring the first 11 months of 1961; and strontium 90 increased 
8 curies in 1960 to about 98,000 curies in the past year. The 

tic increase in strontium 90 is due to demand for the radio- 
pe 8s heat-electrical power sources to be used in remote weather 
IIS. The heavy demand for cobalt 60 is attributed to the need 

wndary distributors to build up inventories to meet increased 
ds for teletherapy and radiographic sources. An unusually 

ount of carbon 14 was sold during 1 9 6 1 4 0  curies, as com- 
the average of 7 curies per year recorded previously. 

of June 1,1961, firm orders mere on hand at ORAX for 330,000 
of cesium 137. It is estimated that 50,000 curies of this back- 

sad been filled by year’s end, leaving a backlog of about 290,000 
for 1962. Interestingly enough, two orders from secondary 
rs for over 100,000 curies each account for most of this back- 

-4 large share of ORNL’s business includes supplying bulk 
dies of radioisotopes to commercial processors r h o  “package” 

aoisotopes for resale. 
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lators, loading a 50,000-curie cobalt 60 source. The sourcy, la-, ~ re 

National Bureau of Standards. Photo shows one of the 12 capsum 
being inserted (left arm of manipulator ) into the container while the 
holds a mirror showing the inside of t h e  container. 

Record Shipment 

The National Bureau of Standards plans t o  use the wbdf 
studying effects of radiation on various materials and for funti 
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60, one of the more widely used radioisotopes in the indus- 
d medical fields, is produced by subjecting non-radioactive 

to bombardment by neutrons within a nuclear reactor. After 
of several months in the reactor, the highly radioactive cobalt 

-a for packaging into radiation sources of various sizes. ;id 
PJ - - Ridge Kational Laboratorg is the principal supplier of radio- 

in the United States. 

ISOTOPES DEVELOPXENT PROGRAM 

the isotopes development program, emphasis iS being g-iven 
ping large-scale economic uses of fission product wastes 

=_J hv nuclear reactor operation. Such utilization of these fission 
'J 

is important to the total nuclear energy development pro- 

f 

- 

r"& the United States because this repreknts the Lrgest, and 
the most economical, source of radioactive energy to 

future demands for radiation sources and heat-power sources. 
*tion of the waste may become important in masts disposal 

al]v and will, in any case, provide some income to offset the 
,-&& of ultimate waste disposal. The principal effort in re- 
and development is also directed toward developing means 

radioisotopes, and especially the radiation emanating from 
curie radioisotope sources, can help solve long standing na- 

problems in food distribution, control of environmental pollu- 
and mater resources development and furnish information 

by meteorologists and seismologists. Major subdivisions of 
prqram include radiation pasteurization of foods, radiation 

* g development, radioisotope technology development, radio- 
p~ prmss control and production development, and radioisotope 

- 
-* 
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tinuing progress was made during the reporting period in re- 
and development on new isotopes to meet the changing needs 

ence and technology for a wide variety of radiomaterials. 
radioisotope preparations were improved in quality and 

more readily available, and prices were reduced. 
g 1961 a successful demonstration was made by the Nanford 
ry of a high-efficiency solvent extraction process for the re- 

and purification of strontium 90 ; n 5-watt and two strontium 90 
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power sources of about 10 matts were completed f 
Bureau, Coast Guard, and N a v ;  most of the 
a 5 - ~ a t t  cesium 137 pover source for Lamont 
and methods and equipment were develope 
the safe transportation of 100,000-curie bulk quanteities 
137, strontium 90, and cerium 144. In  addition to tilm n-Laj 
fission product isolation processes were i 
actor production of iodine 125 vas  initi 
tioned 50,000-curie cobalt 60 source for the Bureau of sta, 
three 30,000-curie cobalt 60 S O U ~ C ~ S  for food res 
fabricated ; and production techniques for cadmium 109, calciil 
copper 67, europium 155, iodine 129, iodine 130, twhetium sfi 
xenon 133 were improved. 

FGsim Product Heat-Electricd Pozver Sources 

tium 90, 330,000 curies of cesium 13'7, and 1,OO 
144 were fabricated during 1961, or were in production, to met 
for radioisotope electrical power units, heat sources, and mdfpgm 
sources for a variety of applications. The first large fission pdw 
power source (strontium 90) produced in 1961 is now supl>lJh pw 
for an unmanned weather station transmitting rneteorologiml 
from Canada's remote Axel Heiberg Island. The Source wG 
cated at  Oak Ridge National Laboratory, using radioisotop 
been recovered at  Hanford from fission product Tastes. The 
tium 90 is a byproduct of the chemical processing of used remor 
elements. The solution was reduced to strontium titanate md 
pressed into eleven pellets of about 1,600 curies 
the pellets mere placed in a capsule, welded, and checked for 
tightness. The entire operation was perform 
Product Development Laboratory behind heavily shielded & bp 
cause of the high levels of radioactivity. Th  
1,500 times larger than any strontium 90 source previo~sl~ PEP& 
at ORNL. 

Two additional, and still larger, sources were prepared and 
from the Oak Ridge National Laboratory to The Martin CO. ~ & -  
more for insertion in thermoelectric generators. These S O U ~  * 
tained 40,000 curies. The first will produce 250 thermal watts Of 

and 12 watts of electricity for use in powering a weather data 
etry unit. I n  this case, strontium carbonate was conwrkd to l3@ 
grams of strontium titanate in the Oak Ridge Kationa* ~~~'~~~ 
Fission Product Development Laboratory. The titanate 

~ 

Fission product sources totaling more 

a r e  earths. ' 
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into 28 ceramic pellets, each having about 1,400 curies of activity 
lent to about 9 thermal watts. Seven pellets were placed in 

the four Hastelloy C capsules which Fere then welded re- 
1<(rypton 85 was utilized in checking the welded capsules for 

'j1tness. The 17,500 curie strontium 90 titanate source for the 
station unit and two similar 40,000-curie sources for 

(SNAP SC) and Coast Guard (SNAP 7*4) were fabricated 
, The fabrication procedure for these strontium 90 titanate 

vas developed cooperatively by ORXL and The Martin Co. 
r units for the sources and the source capsules were con- 

by The &fartin co. under Commission contract. 
Ireq of 100-kilocurie quantities of pure strontium 90 carbonat*e 
Jlartin Co. facility at Quehanna, Pa., will begin by early 1962. 

fabricate and assemble two 60-watt strontium 90 titanate 
nerators (SNAP 7B and SNAP 1D) for the U.S. Navy and 
Coast Guard utilizing a total of approximately 600 kilograms. 
ation of a 28,000-curie cesium 137 polyglass source for an 

seismograph power unit to be teshd by Lamont Geological 
fltory mas scheduled for completion by Oak Ridge National 

in December 1961. The cesium 137 power units were de- 
by the Royal Research Corp. under Commission contract. 

for isolation of large quantities of specific fission products 
mctor fuel reprocessing effluents were demonstrahd at Han- 
-4 one-megacurie quantity of strontium 90 was isolated from the 
chemical reprocessing waste stream and an ion-exchange 
for purification of strontium 90 and promethium 141 was 

d. At ORNL, improved cerium 144 and technetium 99 
ion processes were developed. ORNL is now purifying 

99, an element which does not exist in nature, in kilogram 
as the pure metal or ammonium pertechnetate. This rare 
as excited interest because of its potential as a super-con- 

orrosion inhibitor. Recovery of cesium 131 from aged 
at Ranford. has assured, for ORNL fabrication work, large 

JANUARY-DECEMBER 1 9 6 1 

ties of a pure product, that has a low content of cesium 134 
is a more penetrating g a m a  emitter than cesium 137 and 
re introduces shielding problems. 
tstanding accomplishment has been the successful demonstra- 

of a new solvent extraction process, developed at  ORNL, for 
tion and purification of strontium 90, cer ium 144, and the 
re earths, The first test run at Hanford of the process for 
fication of strontium 90 resulted in production of 200,000 

f pure strontium 90. The product was isolated by a precipita- 
in the Hanford Purex plant from fission product wastes 

hd been aged about one year to permit the decay of strontium 89. 

5 Q r g 7 1 h  
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A’eutron- Cap ture Badioiso topes 

Continued improvements in processing procedures, b 
tion methods, and use of enriched stable isot.opes as ta 
sulted in greater variety and lower cost of radioisotope, 
by neutron irradiation of target materials in reactors. 
of particular interest, which were made generally av 
1961, include calcium 47 and iodine 125. 

Calcium 47 is a radioisotope that is of importance i 
nosis, particularly for diagnostic and research work related 
metastatic bone cancer.l0 Its use 8s a tracer has made possible 
location of metastatic cancer of the bone several months before it caul 
be recognized by conventional methods such as X-ray p~~otob~phr .  
Calcium 47 is produced by neutron bombardment of enrich4 c a l c i ~  
46 which has been separated electromagnetically from other cafeiu, 
isotopes at ORNL. During the past year, the gain in qualitp by Lp- 

ducing the amount of undesired Ca” from a ratio of Ca47/caG 
to 25/1 is most significant. 

Iodine 125 11 has a mlatively long life, of 60 days and a low int,, 
dose when deposited in body tissues because of the absence of 
radiation. I n  medical diagnosis it shows great promise for t h w  
gland studies, blood plasma volume determination, and brain [- 
localization. Iodine 125 is produced by reactor irradiation of sw 
of natural isotopic composition at ORNL. Studi 
the use of enriched xenon target material and contin 
processes to make this valuable radioisotope even mora 
available. 

Sufety CGte.l.ia for Seated Sources 

’ 

The predominant industrial use of radioisotopes in this 
as sealed sources. Since the number and diversity 
radioisotope sources, in new and varied designs, ar 
pand continually, the Commission has undertaken a research 
velopment program to develop standard safety criteria for 8 

range of mled  sources. 
Source performance is being evaluated by Battelle Memorial 

tute under a variety of conditions-thermal, m 
radiation and pneumatic-which might be encou 
normal and abnormal conditions of use. The in 
by this program will help to accelerate the peacef 

rY now under 

n Sources in th 

1*See p. 16, “Atomic Energy Research in the Life and Physical 
“Atomic Energy Research-Life and Physical Sciences, Reactor Deve*opmenL 

Nnnagemen t-1961”. 

5 0 0 1 3 3 1  



use of high-htensity ionizing radiation as a processing agent 
ts an important potential for the production of new rnd 
aterials as well 8s the improvement of existing products. 

odssion’s program in this area is directed toward improv- 
radiation technolo=T. During 1961 appreciable progress 

ade in the following areas : basic studies of pertinent reac- 
isms and means of their control; design of high-inbnsity 

on Sources of various types to support research on radiation 
g with emphasis on efficiency and safety; and studies of 

cess feasibility. 
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various types of sources Will be prepared for experimental use. The 
also be used for irradiation eXperimentS O r  any other types of 

lead-glass shielding windows, remote control manipulators, an 
Here, materials will be exposed to the radiation sources for high 
tion studies and eraluation of various gWmetriC arrangements of 
tween the two cells is a 6 f o o t  long canal, 16 feet deep, and with a 2o-f 

tensity sources between the two Cells, the Rater Serving as a shield d u  
transfer process. Wood blocks on the model indicate control panels. 

Radiation Engineering 

I n  order to generate the engineering design and operatiomf bmi* 
edge essential to expansion of the potentials of process radiati 
Commission is constructing a High Intensity Radiation Devel 
Laboratory (HIRDL) at Brookhaven National LaboMttoq. 
struction began November 28, 1960, with completion scheduled 
early part of 1963. This facility will provide a unique GO 
of personnel and equipment for the advancement of techno 
the design and standardization of high-intensity radiation XI 
in the dosimetry and radiation safety of large-scale irr 
in the design of irradiation facilities. 

nology is adaptable to both radioisotope and electron-beam 
For example, during the past year, rad.iation graft POI 
form unique plastic materials-a process developed pre 
mission laboratories using radioisotopes-has become 

Much Commission-sponsored research on radiation pmm 

im 

1 3 3 9  
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t&nique utilizing machine radiation. These products 
\-cry useful in the space program since they are able to Kith- 

mis s ion  activities, commercially sponsored ap- 
d a t i o n  research has continued with the development of new 

These include : improved mire in- 
new plastic food wrapping material, battery separator mem- 
terilized medical supplies, water desalination membranes, and 
film Tvith improved dye characteristics. 

JAKTJARY-DECEMBER 19 6 1 

trernes of temperature. 

sit11 unique properties. 

ission-sponsored investigations are contributing 
technology. I n  all, the Commission had 14 con- 

ued research at Radiation Applications, Inc., on methods of 
the radiation level required to vulcanize monomer-polymer 

he present production cost of such materials as 
erized polyethelene wire insulation now used in 

cts of additives also by Radiation Applications, 
s of radiation graft polymerization reactions 

Rsult in reduced production costs of new plastic films. These 
ibit unique and valuable properties but are at present costly 

fleets of ionizing radiation on increasing the sedimentation 
sewage are being investigated by Universal Match Corp. Suc- 

technique could appreciably increase the 
age plants, or reduce the size of proposed 

he nature of the mechanisms of various radi- 
ated to radiation processes have been pro- 
data which contributes directly to better 
ion mechanisms. This work is being done 

rch on the influence of molecular structure on graft copoly- 
tion reactions by Battelle Memorial Institute is providing 

ually allow chemists, using radiation, to 
“tailor made” unique plastic materials. 
ion of new and unique textile materials having a wide range 

as mildew resistance, water proofing, and 
istance is a promising use of radiation being investigated at 

ct during 1961 in this area. 

treatment basins. 

Wbam H. Johnston Laboratories. 



200 MAJOR ACTMTIES 

Continued research on the radiatio 
lishing the technical feasibility of producin 
metals as silicon for semiconductor u 
Technical Resmrch Group, Inc. 

Continuing progress in source design criteria and h 
niques has been made with regard to large (tIlousands to mi 
curies) cobalt 60 and cesium 13’7 sources. Effort has alw 
pended on safety aspects of the entire process radiation 

New experimental ceramic beta sources utilizing stronti 
methium 147, and Cerium 144 have been fabricated by 
Applications, Inc., and are undergoing tests at Long &lld 

ISOTOPES TECHNOLOGY I ~ V E L O ~ ~ ~ T  

A broad spectrum of radioisotope potentialties are bein, 
under the Commission’s isotope technology developmen 
Principal program areas include : is 
ing of radioisotopic materials, acti 
process control, isotope measurement syst 
radisttion absorption analysis, radioisotope 
ionization technolom, and non-destructive testing. 
year, emphasis has been placed on a sea 
radioisotope applications with broad scien 
cations.l2 In  all, some 70 research and d 
vancing technology in these areas. The 
centers, universities, industrial organiz 
agencies. I n  1960, there were 64 such technical projects. 

The most striking example of isotope technology derelopm 4 
ing 1961 mas the successful demonstration of the feasibility of 
power as a reliable source of electric power to meet wlique 
ments for exploration of space. The 
TRANSIT satellites is discussed under the SNAP p r o w  
atilitary and Space Applications section of this report. Of 
ilnportance is the use of radioisotopic devices for  telem&e* 
from remote regions of the world and from the ocean floor. 

potential benefits in meteorological data collection, 
pollution control, assurance of food an 
and water resource development. 
isotope development, some emphasis is @veri to enfiee& 
devices and to production of test equipment for specific 
Commission research in these areas is of assistance to pu 
and municipal organizations. 

D~ 

d (center) are the 
unit is similar to t 

ed to operate m: 

a remote anc 
Particular attention is also being paid to isotope te~hnd 

In these Public benefit, P 

=See Appendix 4. 

5!]07!4 I 



~- 
ltidugnst 1961, the world’s first isotope-powered automatic weather 

* was placed in service by the U.S. Weather Bureau in coopera- 
aith the Canadian Government. It is located on Axel Heiberg 

8 m o t e  and uninhabited area in the Canadian Northwest 
des. The unattended station measures wind speed, wind di- 
temperature, and barometric pressure and routinely transmits 

ected data every three hours to manned weather stations lo- 
ana& and the United States. 
for the station is provided by a 5-watt s t ron t im 90-fueled 

ric generator. The 112 thermal watts of heat from the 
decay of the strontium 90 is converted directly to elec- 

5 0 0 7 3 4 2  
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Undemoater Seismograph Station 

The need for more accurate information on earthquake 
to the possibility of predicting destructive shocks, is well 
Since recording of earth tremor frequency and di&ributiotl k 

I-- ently limited by the fact that three-quarters of the ~ o r l ~ I  FQrfw 
is under water, a seismopaph station that could be located anrss, 
on the ocean floor and automatically transmit its recorded da& 
add immeasurably to  knowledge about earth rnorernent. 

I n  cooperation with Columbia IJniversity’s Lamont ~ m j & ~ f  e 

servatory, the Commission has designed and started ~ n ~ t ~ ~ ~ m ~  a; 
such an isotope-powered seismogaph station at Royal REWW& cg+ 
A thermoelectric generator which directly converts the heat pm~uG 
by the radioactive decay of cesium 137 into five watts of 
will be used to power an experimental Station to be phwd on t 
of t,he Atlantic Ocean early in 1962. 

The cesium 137 thermoelectric generator d l  have B q l  
shape, 30 inches high by 13 inches in diameter, and Tekh 
Over 400 pounds. i 
and unreactive form called cesium polyglass (a ~&im ~~ 

The cesium 137, which is contabd in 

num borosilicate), is securely packaged in a corrosionmistas ap 
sule and shielded by depleted uranium. Even if the c a p k  e 
broken, the cesium polyglass mould resist the corrosire a d m  af mi 
water for many years. The entire generator is protected k a 
inch-thick aluminum alloy shell that will permit opention 
depths of 36,000 feet. 

See pp. 188-190, Annual Report to the Congress (January-December I@=@)* 

2 litiated water wc 
&sed to seep htc 
dope dilution tech 

es from sprin 
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g a y  time. 
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ope tracer techniques offer a unique means for obtaining 
water and gromcl 

The Commission 

has been completed on applications of tracer and radio- 
The survey has cov- iqum to water resources problems. 

eatment of domestic and industrial water supplies, trac- 
md sediments, and in movement of moisture in soil. 

&on has been given to the use of tritium, krypton 85 and 
se of neutron absorption 
s in water. This survey 

experiment at Lake McMillan reservoir, N. Mex., 150 curies 
shallow reservoir and 

seep into its underground storage system. By using the 
tion technique and sampling downstream, where lake mater 

from springs and flows back into the Pecos River, an ac- 
water held in storage 

r through a recently 
ethod of calibrating the flow through turbines in hydro- 

millicuries of gold 
ff ers a practical, inexpensive approach to turbine calibration 

the total count method for accurate flow rate determina- 
ard met.hods such as the velocity -flow and salt-dilution 

are both expensive and time-consuming. Only a cupful of 
containing radiogold tracer is required as contrasted with 
rloads of salt needed for the salt dilution method. The pre- 
greater than one percent. Broader use of isotopic turbine 

contribute to water conservation by increasing the efficiencv 



Radiotracers in Xecodury Recovery of Oil 

Commission field and laboratory studies are continuing, in conjwE- 
tion with the U.S. Bureau of Rfines, optimize radioisotop trtier 
techniques as aids in recovering billions of barrels of oil horn 
left in old reservoirs. Simultaneous field tests are being c a ~ d  rrfts 
in the states of Oklahoma, West Virginia, and Rmqdvania to 
ate new tracer techniques in three major secondary recovery p- 
I n  each case, selected radiotracers are being passed between inje-Gm 
and production wells to yield information on the undergognd ga:d 
dynamics involved in the processes. 

h7eutron Activation AnaZpis 

When bombarded with neutrons, most elements become ~~j~~~~ 
and emit identifying radiations. An important research and 
ment aim is to make neutron activation a more rapid, econo 
convenient analytical tool. To  further this purpose, the em 
scintillation spectrometer data to digital computers is bein 
gated. The system will make practicable the automatic ma! 
large numbers of samples for such things as soil nutrient, WLW $ 
lutant, drug purity, and geochemical investigations. A n  ~ t m ' ~  
system for the activation, selection, and gamma ray s@ 
analysis of 100-sample lots has been built and is now underiP 
at Texas A&M Unirersity. If successful, this trill repemt 
step forward in broadening neutron activation t ~ h n O l O E *  

5 P n 7 3 4.5 

processed invc 
metype meters, re( 
&Iesomeness of t: 
d i q u e  having a 'I 
m e n t s  without ni 
&ped by -~4rrnour 
m e d  with milk as 
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.bility of an activ .ation principle 1 in detecting 
j&ves, as rn amplane luggage, by neutron mam examna- !?%e~ demonstrated by work done for the Commission at 

t -- 

Washi n&n, D.C. Practical application prill 
c and economic factors now being investigated. 
is being carried out in cooperation with the Fed- 

Jon Exchange Resins 

isitive instruments that can detect and measure 
concentrations of radioisotopes in mater supplies, and in 
om industrial processes and waste disposal plants, are 
order to apply tracer methods in mater conservation and tis a mntrol. Efforts are proceeding at Tracerlab, he. ,  on the 

f scintillating ion exchange resins for this purpose. 
resins can remove tracer quantities of radioisotope- 

tames from liquids, while scintillating materials can de- 
ation of minute amounts of radioisotopes, thus permitting 

qualitative and quantitative determinations necessary 
E *  e h  in these areas. 

tope Mass F l m  U e t e r  

tly used for metering the pipeline flow of foodstuffs 
involve contact with the food. Thus, devices such as 

ers, require a sustained effort to maintain sanitation and 
ess of the product. A new nuclear radiation gauging 

ique capability for performing such flow meas- 
g parts touching the foodstuff has been de- 

esearch Foundation and successfully demon- 
th milk as the measured medium. The U.S. Air Force has 

at the system also has promise for metering cryogenic rocket 

of Defects in Logs and Trees 

bering industry would be benefited by improved techniques 
ra.te detection of defects in living trees, construction 

and related wood products. A device incorporating a radio- 
which nieasures the density of wood mould be valuable 
of logs for various uses and revealing defects due to 

objects, rotten projecting limb stubs, included bark, 
decay. A technique based on the backscatter effect of 



promising for this purpose. 

RADIATIOX 

- J  

PASTEURIZATION OF FWD 

The Commission's program on radiation pasteurization 
aimed at developing the teclmologY necessary to &monstpdte 
it, is technically feasible and practical to use relatiyelu low 
radiation to  extend the refrigerated shelf life of pe+hatjTe 
I h y  commercial application of- low-dose radiation 1~~~~~~~~~ 

responsibility of private industry. 

n-ith less than one million rad as contrasted with the tilree 
million rad high-dose irradiation l4 necessary f 
tion without refrigeration. The low-dose meth 
lnost immediately useful civilian application of i 
food processing purposes since it could aid in better 
by making foodstuffs available in as near fresh con 
and minimizing processing effects O n  quality. It c 
llomic value by making possible the distribution o 
able foods in distant markets. 

ProgrsLmmatic planning studies by Stanford Re 
the Massachusetts Institute of Technology have been ~ C X E ~  
specific products have been selected for develop 
nated research and development program has been outlhed. b&- 
rlecessary to demonstrate wholesomeness and to meet Comxikim 
Food and Drug Administration requirements for public 
safety of marketable items have been defined. Research 
llave been completed, and conceptual design studies of d~ f 
required have been made a t  the Brookhaven NatiORd 

food, after the demonstration of teclinical f easi 
*lrYt; U L u  --- --- - - 

The low-dose radiation pasteurization method inyolve imgL 

ted f r  
:hniqu 
areas 

(BEL). 

Three research food irradiators have been constructed trncl i 
at the University of California (Davis), University of 
and Rlassacllusetts Institute of Technology (BIIT) 
search at  these sites. Employing 25,000 to 35,000 tuns or--: ~ 

l4 Research on high-dose radiation sterilization of 
fs being conducted by the U.S. Army's Quartermaster Lorpa. 
Programs are complementary. 

A- --A~ --- 

50511341 
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developed specifically to provide on-the-spot irradia- 
research organizations. The first irradiator was 

aven and installed at  Cambridge, Mass., during 1961 
3fIT and the U.S. Department of Interior Techno- 

tory at Gloucester, Mass. The two West Coast irradia- 
yea.r, were built by Process Equipment Corp., 

been initiated to design transportable units which 
at the harvest site or packing house in the case of 

ng processing plants in the case of fish. These 
duction capacity, would be capable of demon- 
feasibility of radiation processing and at the 
ermination of the economics involved. 

tra1 irradiation facilities located in areas where large 
g,,fqecific types of foodstuffs are harvested regularly and to 

s would be transported, and specialized in-plant facili- 
ble of commercial production, are currently in the con- [rp food 

cnit-efiitg of California at its Davis campus is conducting re- 
cted fruit products, relating radiation to the various 

techniques in terms of shelf life extension, as well as 
such areas as food chemistry, microbiology, and patho- 

and haddock are being investigated through coordinated 
st the Massachusetts Institute of Technology and the De- 
of Interior’s Technological Laboratory at Gloucester, Mass. 
r coordinated research effort exists a t  the University of 

and U.S. Department of the Interior Technological Lab- 
eattle, Wash. Dungeness crab and flounder are the spe- 

3 
1 

Feasibility 

t fwibility study conducted for the Commission by the 
ent of the Interior Bureau of Commercial Fisheries 

trong willingness by the fish industry to utilize the radia- 
The study concluded that the process could revitalize 

industry by expanding the fresh fish market to inland 
tl~’ inaccessible because of the short shelf life of the fresh 
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Puckaging 

MAJOR ACTIVITIES 

A study is being conducted for the Comission by 
Can Co. to review data on packa@ng technoloas 
recommend the type of 5 research and development program 
to meet the packaging requirements of the low d 
program. 

Wholesomews 

The Commission, during 1960, initiated studies r 
mination of wholesomeness and safety of radiation prWTefga 
The studies will ascertain the nutritional and microbiolo~c~l 
sameness, and the health aspects of perishable foods which h&Te 
irradiated by gamma radiation sufficiently to P 
extend their life in storage. Results of this pr  
enough along for evaluation. 

RADIOISOTOPES TRAINING AND E D U C A ~ O ~  

The Commission’s radioisotope technology training acti6 
intended to help incorporate appropriate backs  
tion of scientists, en,oineers, skilled workers, and technicia 
inform the public concerning the benefits and safety of 
applications. Approaches include assistance to colle,ges 
versities in obtaining equipment to incorporate radioisotope 
in their physical sciences and engineering curricula, f a c d 5  
course and training aid development, and production of film% 

Education and Training Section, Part 3 of this report.) 
(Activities carried on during 1961 in this area are described & 

PLOWSHARE PROGRAM 
The Commission’s Plowshare program is direckd tow& 

strating that, nuclear explosives can be used for a Va~ehY of 
industrial, scientific, and civilian UMS such as excavation B 
tapping of mater and mineral resources, and possible h a  
The prosam was given separate divisional Status (%Tisi 
ful Nuclear Explosives) within the c~misi 
1961. Major activities during the year included: 
0 The first nuclear detonation experiment, Project Gn 
successfully conducted in New Xexico on December lo- 
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fiined from chemical explosive (non-nuclear) field tests 
by the Commission‘s Lawrence Radiation Laboratory 

ry efforts were devoted to developing theories in two main 

oil recovery, mining projects, waste disposal, power produc- 

h&ioll. Stylized map sham the location of Project Gnome, first nuclear 
the Corrrmission’s Plowshare program (dark square, center of 

site is about 5 air-miles south of Carlsbad, N. &lex. Map also 
location of the potash mines, north of the project site, which mere 

an added safety precaution before the detonation took place. The 
m is being conducted to develop peaceful and practical uses for 



5 

Gnome Event. Artist’s sketch shows how a 1,300-foot shaft \vas 
thick sub-surface salt bed and then a 1 . W f o o t  tunnel was dug 
underground chamber where the Gnome nuclear device n-as detonat4 an 
her 10,1961. Lines on right of photo shorn where holes were drilled inti, 
of the detonation to make studies of isOtOpe and power recovyy. 

kge- ~~ 

:E ~ 

+ 

FIELD EXPERIMENTS 

All Plowshare field experiments are conducted by the & 
Field Operations (formerly Office of Test Operations) of the 
mission’s Albuquerque Operations Office ; the planning and h 
work associated with the field tests is done by, or in conjun 
t.116 Col~i~ss ion’s  Lawrence Radiation Laboratory (Lirermm). 

Project &OM 

ulider the Plowshare program, Project Gnome vas 
ried out near Carlsbad, N. Mex., on December 10, 1% 
proximately five kiloton nuclear device was detoI1 
underground chamber approximately 1,200 feet bebw the 
surface in the Salado Salt Basin, a thick SubSurfa~ sd‘ 
35 miles southeast of Carlsbad. 

First of the several peaceful experiment nuclwr detona~om 

o o y j s  :I 



-out of Project Gnome was the culmination of field 
d been underway since March 1960, and planning 

been conducted since the formal inception of the Plow- 

the Project was “a further example of this country’s 
the power of the atom to man% welfare rather than 

tory, Sandia Laboratory, Stanford Research Institute, 
f Mines, U.S. Geological Survey, U.S. Coast and Geo- 
and Department of Defense. The U.S. Public Health 

eather Bureau, Edgerton, Germeshausen and Grier, 
es and Narver, Inc., also participated in technical and 

was designed to provide scientific and technical in- 

er from the heat generated by a nuclear explosion; (2) the 
of recovering commercially or scientifically valuable iso- 
uced by such explosions; (3) neutron physics and other 

theory; (4) effects of a nuclear explosion in salt; and (5) 
les useful in developing nuclear explosion devices 

r peaceful purposes. I n  connection with each of these 
ere were a number of experiments depending upon corn- 

m e n t a t i o n ,  sophisticated scientific apparatus, above ground 
systems, post-shot drilling, and physical observation and meas- 

The experiment was one of the most heavily instrumented 
nuclear detonation conducted by the United States. 

mber 10: 1961, the scheduled target date, the detonation took 
noon, Mountain Standard Time. Over five hundred offi- 
ers, including nineteen from foreign countries, viewed the 
from a point four and one-half miles from the surface 

e detonation chamber. The detonation had been delayed 
urs from the scheduled target time because of adverse surface 

ition to being the first nuclear detonation in the Plowshare 

hh. It was the first nuclear detonation conducted in t.hA cnn- 

P 

JN+Mex., detonation in 1945. The cavity created by the explo- 
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212 MAJOR ACTIVITIES 

$ife indications : 
smr measuremen 
&@ of recoverinj 
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er hour within five or six hours and to one roentgen per 
ecember 12. Within two days of the test, project employees 

rking in the ricinity of the shaft head without the need of 

ts program in other respects was also successful and no 
&e Carlsbad Caverns, off-site facilities, or mines was de- 
uring post-shot inspection surveys. Miners returned to 

f nearby potash mines after completion of 

antitative information indicated the follow- 

and continues 60 persist. Re-entry into 
blished this on December 22, when the 

1,089 feet. The devise was emplaced at 
m nor pressure in this cavity a t  that 

28, *he second drill hole penetrated the 
established what appeared to be a floor at 1,188 feet. In 
of drilling through this floor on December 29, the drillers 

entering a “second void” at 1,235 feet. Penetrating twenty 
her into-this “void” resulted in damage to the drill bit ap- 
mused by high temperature. At  year% end, the temperature 

parent durability of the cavity and the quali- 
ding temperatures, it appears possible for a 

asurement program to be undertaken to explore the possi- 
covering the heat released by the explosion. The lack of 

in the cavity, which was apparently the result of the un- 
escape of steam, made pressure bleed-off unnecessary. The 

en to introduce water )to create the additional steam for 
periment. The effect of the escape of steam on the tem- 

h respect to experiments relating to the feasibility of re- 
isotopes produced in a nuclear explosion, several approaches 

ved were being explored. Prompt recovery ex- 
ts xere conducted by the Oak Ridge National Laboratory and 

mmore Laboratory using vacuum equipment on the surface to 
gaseous samples through a hole extending into the shot region. 

of the samples is presently underway. Study of filters and 
stitute experimental techniques may provide information 

roaches which originally depended upon the 
ted withdrawal of the steam created by the explosion. Addi- 
Pproaches involve re-entry drilling and mining. One of the 
*pes whose recovery was being studied was tritium. As pre- 

ectiom by late afternoon and evening of December 10. 

in the cavity had not yet been established. 
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dieted, almost all the tritium was in the form of Fater 17apor n.!. 
suggests that isotopes present in gaseous phases malv be 
recovered. 
4. With respect to the basic research experiments being COl,dup 

by  os ,41nnios Scientific Laboratory and Lawrence Radiation ~~~ 

oratory, the neutron wheels being used for the lleutron pllvsics - q * r  
ments were recovered on December 16, 1961, and return 
laboratories for examination. Both laboratories reported 
valuable data from their wheels. Basic chemistry espepirnenQ 

PW&ib induced chemical changes and post-shot minillg to recover the sQpL- 
5. Physical effects studies are in progress and useful data have& 

and are being obtained. Extensive data in this area were being wu&r 
to extend knowledge of the characteristics of nuclear explosions 
new medium. Some instrument dependent results were lost 
due to cable damage. I n  connection with the physical @Eec& of ta-, 
detonation, it is interesting to note that the vertical shaft 
no appreciable darnage and is completely usable, and that the hoist;,, 
equipment is in excellent operating condition. 

6. Data on the perforniance of the Plowshare device espefiml 
was obtained and is being processed for analysis and eraluaii 
NO information on the results of the experiment was available htb 
end of the year. I f  successfully proven, the design principles & 
study could lead to cheaper explosives with greatly r e d u d  
activity. The device which was the energy source for the e ~ p e ~ ~  
and which had been adapted from an existing device, the de&@ 
which had previously been tested, provided sufficient yield for 9 
experimental purposes. 

Technical information developed in Project Gnome will be re 
ported in the Commission's technical information system. &porn 
mill become available for purchase from the Office of Technical %ma 
ices, Department of Commerce, and will be placed in the  go^^^^'^ 
depository libraries throughout the world. 

&4n official observer program was conducted in two parts in C O B ~  

tion Kith the Project. A tour of the underground facilities ~ f ~ f r  

ducted on Kovember 26, 1961, with briefings on the precediq fk 
There were 197 official observers a t  the briefing, including gxtm 
froln foreign countries; and 201 observers participated in the DXE 

including fourteen from foreign countries. As previouslF mentiom 
there were over 500 official observers present for the detonation, 0 
December 9: a pre-detonation briefing xas  held, and a post-d@tQnalie' 
briefing was held during the evening of December 10. -** 
were a number of briefings conducted at  the site during the d W  
addition to the scientific and news media representatives of fasg 

ea 

ed to e; 

& volved pre-shot placement of samples to study shock 

- f i  

b 

?~~ 

c&&t Bite.  Aerial 
$ m o t ,  a peaceful e: 
m program. The f 
-nation of four 2@ 
TS& a model-scale 1 

purpose of the ex 
1 nuclear explosire 



Sea, a part of the Bering Strait. 
I 

estigations continued on Project Charnot, a peaceful 
mcavation experiment under study for the Cape Thomp- 
in northwestern Alaska. X o  authorization has been giren for 



Project Wagon 

A low-yield nuclear cratering detonation for peaceful pa 
nom being planned by the Commission's Livermore labomtog 
and would be conducted in a basalt formation at the Nevada T& 
Called Project T a g o n ,  it would yield important informatian &E & 
:tpplication of nuclear explosives to excavation. Specifically, it 
extend cratering experience to a new medium and proride 
tion on the distribution of such radioactivity as may escxpe fmm 
underground shot point. In  addition, it would provide data 
critical relation between shot depth, size of crater, and pos~ible 
of radioactirity. 

th 

15 A summary of the first preliminary report on this environmenhl inFmmw 
in the appendix of the Commission's special report "Atomic lh3€5 Resead-* a 
Physical Sciences, Reactor Development, Waste Management, 1961" : arSri*' a 

Superintendent of Documents, U.S. Government Printing O5ce, ITtUhin@n S ae 





MAJOR ACTIVITIES 

Project Coach 

Chemical High ExpZosive Ezper i kn t s  

Several chemical high explosive (Don-nuclear) projects hR 
conducted to advance the basic knowledge necessary for ~~~~~ 

peaceful nuclear excavation projects and for developing a thmQ ~ = 

cratering. 
1960, involving the detonation of ~,ooo,ooO pounds of TKT b ~ d  
a depth of 125 feet in desert alluvium. This resulted in 9 cratme 
feet in diameter and ‘75-feet deep. These dimensions were ai tb  
few percent of pre-shot predictions which were based upon 
empirical scaling law evolved by scientists at Lawenee 
Laboratory (Livermore) and the Sandia Laboratory. Ea 
ing studies were Project Buckboard, conducted in basalt bp 
and Projects Toboggan by Sandia and Rowboat by Livemore, d& 
were experiments in the Playa Lake Bed at NTS, with line c h q s  - 

Among these projects was the Scooter event in th 

Field Safety Studies 

The environs of the Teapot ESS in 1955, and Buslser Jan& in 
nuclear-cratering-eff ects tests at the Nevada Test Site are nndw 
to determine the amounts and availability of various radi 
such as strontium 90. Soils, plants, and animals from the 
crater lip are being sampled and analyzed. Similar studies 
conducted near the explosion sites of Rainier (195T), B74~ma 
and Logan (1958). These latter events were undergromd 
weapons development tests. 

LABORATORY PROURAMS 

Besides the theoretical and engineering efforts resuir 
of the field program, several laboratory program for 

cf. 

g%ny benefic 
&buted to efff 
w m t o r y  inve: 
d&en. CX 
&g approprj 
~k parameter 
k&ous Plow: 
d y  at the L i T  
g&cular chang 

on measuren 
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w- 
5 been undertaken by the Lawrence Radiation Laboratory 

3sqe , 

for the behavior of radioactivity released from nuclear- 
aplosions has been developed. Tests of the theory could 

d in the planned Wagon experiment. A tentative theory 
SIve crater production has also been developed and mill be 

1 nuclear explosives which minimize the costs, radioactivity, 
culties of installation are being developed for use in peaceful 

Considerable progress in calculation and concept has been 

beneficial results of underground nuclear explosions are 
to effects of the strong shock generated by the detonation. 
investigations of strong shocks in solid materials have been 
. Currently under development, are facilities for gen- 

riate shocks and instruments for measuring important 
meters. Equations of state of shocked materials involved 
Plowshare applications are being measured. Also under 

the Livermore laboratory are chemical reactions and other 
r changes which occur under shock conditions. Strong- 

measurements are being studied by Sandia. 

APPLICATIONS 

1 detailed studies of specific peaceful applications are under- 
rmore. These studies are performed to determine eco- 

d technical feasibility of the applications proposed for the 
re program, as well as to delineate safety considerations. 
ke use of the results of explosives and theory developments 
de criteria for additional theory and explosives research. 
+a model sea-level canal excavation by Sandia and an oil- 

ent-have been completed. Three others ; block-caving 
d e l ,  water-diversion canal model, and brine-disposal model, 

U~OUS stages of completion at Livermore. 
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MAJOR ACTIVITIES 

NUCLEAR SAFETY PROGRAM 

OFFICE OF FIELD O P E R A ~ O N ~  

Originally established in 1950 as the Office of Test O p e d -  
the conduct of nuclear weapons tests, this agency of the 
became the Office of Field Operations during 1961, 
broader field of responsibility. It is under the sup 
Manager, Albuquerque Operations Office. The Office is r~~~~ 
assuring that all nuclear safety factors are considered on a CW, 

knowledgeable, and sjstematic basis in the p l a n n a  
ments, particularly those of a, nuclear nature ; and, 
detonations, for the carrying out of the actual detonzltioll 
itself. 'Illis responsibility now extends to the Plo~~shalv 
TTels-Uniform Program;'; certain reactor experiments ~R~~ 

16 See Plowshare program section. 
See Nilitary Applications section. 
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mwpons tests, and other test activities xherever they may 

y basic and applied re- 
study projects conducted in the fields of earth sciences, 
meteorology, oceanography, and the many other areas of 
which bear on the underlying concerns Kith public safet-y 
of test experiments, particularly nuclear. These research 
projects are carried out within the Comnrlission, by other 

agencies in cooperation With the Commission, or by 

ucbd, when under ,4tomic Energy Commission auspices. 

c safety is defined under the above terms as being concerned 
minimum, any effects of 
r indirectly, or damage 

private property, or natural resources, during and after any 

weapons, and reactor pro- 
problems involved in assuring public safety are principally 

d in four general areas. Ground shock and its effect on both 
and subsurface features, either natural or man-made, must be 
d. There must be assurance there will be no hazardous con- 

of potentially usable ground water. A realistic appraisal 
de regarding airborne and surf ace contamination hazards 
ect people both on and off the test site. Air blast, thermal 

ustrial safety (e.g., creation 
also be taken into account. 
one of these problem areas 

idered adequate justification for postponement, cancella- 
ed test. For instance, 

d four hours until 'zt wind 
ed that would carry any release of radioactivity a m y  

omtivity release was not 
er the safety planning- 

Actions During 1961 

On June 15, 1961, the Office of Field Operations (OFO) entered 
tract with Roland F. Beers, Inc., of Alexandria, Va., to un- 

ong-range studies in the broad field of earth sciences. The 
tor is to  perform long range studies leading to improved 
to predict hazards to public safety; correlate existing data, 

'rug- 
El: B d  
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T h e b F b  has arranged with other Government (rpnn:,- 

m- 

Simultaneously with the laboratory planning for a specific e3cM 

ment, the O F 0  undertakes field evaluations to determine the me- 
and subsurface geology of the region of interest by studies of & ~ %  
data and additional field evaluations. Geophysical information fm 
existing data, or from additional seismic shock measuremats j, A 
tained to ascertain the boundaries of a selected medim md 
characteristics of the medium and the surrounding sediments. 

When necessary, exploratory drilling is performed to obhb 
the essential geologic and hydrological knowledge in the +OM 
interest. These drill holes may be for the purpose of lo 
bearing aquifers, measuring their physical and chemical c h -  
istics, defining boundaries and physical characteristics 
masses of specific technical interest, determining geologic 
tion at various locations and depths over and around 
shot area, or determining the characteristics of the surrom 
regarding the transport of radioactive constituents gene 
detonation. Involved as byproducts of such drilling pro,- ae 
evaluations of core-hole and deep-well logs of all kinds taka d* 
the drilling programs, including electric, gamma ray, neutron, id* 
tion, seismic velocity, and continuous acoustic velocity J O G  

0 0 ? ? b 3  
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this work is completed and the data is analyzed, valid 

tion on the surface and underground which 
suit from the detonation, including range of frequencies 

of damage from these motions as a function of distance 

round subsidence subsequent to the shot. 
g the shot medium (e.g., a salt mass) and 
ts in such a mannner as to constitute a 

JANUARY-DECEMBER 19 6 I 

ions may then be made on: 

ected at maximum damage-producing valuetj of motion. 

ard to surrounding ground water supplies. 

&ition, fresh water supply wells within a large radius of the 
toried, to derive data on sizes and depths of wells, 

levels, specific well capacities, chemical and radiochemical 
eristics of the water, and the background radioactivity to 

activities are carried on during the pre-shot exploratory 
sod, and a considerable number of post-shot activities are planned 
RriQ validity of predictions and to determine any changes in the 

ic and hydrological environment, as well as any changes in 
nding surface features. 

Lly, are the broad safety actions taken in evaluat- 
the ground shock and contamination hazards. Other effects, 
cularly air blast and thermal radiation, may likewise be involved. 
e effects of air blast may require evaluation, depending on the 

yield, the medium in which it will be detonated, 
other factors. I f  blast is a factor (as in the Chariot, Wagon,18 

ents conducted relatively close to the surface), 
predictions may be developed from experi- 

pained during weapons tests, and from recently refined techniques 
by Sandia Laboratory for evaluating atmospheric conditions 

opagsttion under a specific test situation. In addition, a 
ission contractor, Holmes & Narver, Inc., in the course of its 

esigning blast-resistant structures for the Commission has 
d a considerable ability to predict damage from air blast. 

radiation (with the hazard of flash blindness and retinal 
is an area in which substantial knowledge has been developed 
past weapons testing. Primarily, it poses the operational prob- 

ng that people are far  enough away from ground zero and 
ng directly toward the point of detonation. Under pres- 



ent and contemplated Plowshare or Vela-Eniform 
a real problem a t  most since these will be undergrou 
nuclear explosions release vast quantities of tllemal 
energy is relatively easily suppressed to the shot site e,-en at 
shalloFer depths than any tests now contemplated. 

Bazard Ewahution T V Q ~ ~  

A rather broad group of corrrmission contractors and G 
agencies become involved in the function of hazard eraluatiQB 
planning for safety prior to any test. The 
oratory sponsoring the field experiment perf 
as part of concept planning and continues to participate in eTalwi 
and planning throughout the operation. A number of rrnTnm- 
agencies, particularly U S  PU 

U.S. Weather Bureau contribute to the planning in their areas 
cia1 competence. Two Commission prime contractors, San& 
and Holmes & Namer, Inc. (both of whom have been identifierf 
nuclear detonation program work for a number of years) &law 
otller Cornmission contractors and scientific and technical c~~~~~~ 
likewise participate in the evaluation, predic 
safety of the experiment. A formal safety p 
Office of Field Operations for each field even 
certed efforts of this total organization and c 
ments of the program. 

INTERNATIONAL ACTIVITIES 
The Commission’s international activities continue to be 

toward gre.ater n-orld-wide utilization of atomic energj- for pem&& 
purposes. During 1961, the Commission : 

Reconmiended to the President and received approval for 
the availability of enriched uranium for peaceful uses ab 
50,000 kilograms to 63,000 kilograms of contained uranium %% 

Contributed some $2.5 nillion to seven nations as mone. tq  
nuclear research reactors and equipment. 

Participated to an increasing degree in technical coopepat ion 
ties with acivanceci nuclear energs. projects of Testern EUW 
Canada. 

Participated in, and supported, a broad spectrum of Intmsg 
Atomic Energy ,4gency activities, including the Fifth Ga 

&r 

hich confirmed the selection of Dr. Siqard EM’ S v a s  KJ 
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Sterling Cole of the United States as the ,.4gency’s 

tioiis with the International Atomic Energy 
oncerning the application of IAEA safeguards t o  

ited States reactors offered during the 1960 General Conference 
strating eff ectireness of the safeguards procedures 

licies adopted by the Agency. 

1 

@ 4P iirticipated in multi-nation meetings on the del-elopnient of inter- 
* ‘ 
&* 

conventions to govern liability for nuclear damage caused by 

Kith Euratom in the issuance of a second invitation for 
is to construct large-scale nuclear power  plant,^ in Western 

I pdicipated in 24 international conferences, and had two large 
at Work” exhibits touring South America and the Middle 

,rional 
bgtsed and maritime reactors. 

# Joiied 

e Khich would be in operation by December 31,1965. 

INTERNATIONAL COOPEFUTION TREND 

ne peaceful atomic energy programs of more than a score of 
4ons benefited from United States assistance and cooperation dur- 
a# b e  past year. The Commission’s efforts in this field encompass 
#tor and equipment grants ; information exchanges, including li- 
s q  b mants; long and short term visits; the furnishing of technical 
h%ce and consultants ; training foreign nationals at Commission 
&tis;  and the sale or lease of nuclear materials. Because of the 
m& of the scope and intensity in the nuclear programs of 
wT mountries throughout the world, the United States nuclear 
*&on program has l i d  to meet new and increased demands in 
6 of those activities. 
In addition to its expanding nation-to-nation cooperation, the 

u e d  States continues to provide substantial support and encourage- 
mt to international organizations such as the International Atomic 
%rgy Agency (IAEA) and the Inter-American Nuclear Energy 
-=mission (IAKEC) in their efforts to promote peaceful nu- 

r activities, particularly among the developing nations. United 
“des cooperation in the programs of international nuclear energy 

‘zations is significant not only for  the early development of 
five programs among the members states of these organizations, 

=SL for the contributions that such organizations make to the estab- 
of international standards and conventions, the exchange of 
information, and the fostering of cooperative research and 

*I%~ficant aspect of the U.S. program of international coopera- 
i n n d e a r  energy is the increasing tempo of joint efforts with 

*r nations and international organizations on advanced research 

9 

mbment on an international scale. 

/ l r j i 7 ? h b  
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visitors c-235 ( K ~ ~  I 

1 
f 

reactor 
cooperation * grants 1 (annual) 1 1 lor I 

16 3,165 209 
19 4,340 315 
22 5,493 642 
24 6,607 * 1, C49. i 

I I I 

0 Cumulative except as otherwise noted. * In effect during year. 
As of November 30, 1961. 

POWER REACTOR ASSISTANCE 

Issuance of the United States-Euratom second round invitat 
power reactor proposals, and the U.S. offer to Euratom of the o 
for purchase or lease of reactor fuel, highlight U.S. p a ~ i e ~ ~ ~ ~  
the development of power reactors abroad during 1961. 

Euratom Second Round Invitation 
* -  

On September 2, the Commission and Euratom issued an 
for proposals from private or governmental organizations 
European Atomic Energy Community-Belgium, France, 
era1 Republic of Germany, Italy, Luxembourg, and The 
lands-f or the construction of large-scale, nuclear poweP 
begin operating not later than December 31, 1965. preff-"-' 
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to proposals for reactors having a nuclear capacity of at 

r i a l  kilowatts (ekw) net although smaller plants 
dered if they present some special interest for the overall 

the first iiirritation in 1959, reactors must be built, owned, 
ed by enterprises in the Community. The reactors also 

have reached an advanced stage of develop- 

er terms of the joint program, special benefits available to  proj- 
ipation include a 10-year fuel element guarantee, long- 

pital loans to cover part of the plant construction costs, and 
&Ssurance of an adequate fuel supply a t  prices comparable 

rogram also assures, over a 10-year period, a market for plu- 
recovered from the reactors and provides long-term assurance 

ited States that chemical reprocessing services will be avail- 
e terms as offered U.S. industry. The cut-off date for 

of proposals under the second invitation is June 1,1962. 
neo-Belykn Society for  A7ucleur Energy of Ardennes 

Ai) submitted the first proposal under the second invitation with 
for a 210,000 electrical kilowatt, pressurized water reactor sta- 

near Givet, France. A group of seven French com- 
{FRAMATOME) three Belgian firms, and the Westinghouse 
c International Co. would supply the plant equipment. The 

r would be located deep within a hill at a bend in the Meuse 
Another nearby cavern would house auxiliary equipment, 

ic generating unit would be installed in a building 

lectrical kilowatt boiling water reactor plant being 
Fiume, Italy, by the ‘So&ta Enetronucleare Nwio-  
the only facility being constructed under the first 

JkYUART-DECEMBER 1 9  6 1 

flered U.S. industry. 

- -- 

-_ 

C3.-Euratom joint invitation. 

reduction in prices for enriched and depleted uranium, and an 
from 4 to 4% percent in the use charge for fuel leased for 
purposes were announced by the Cornmission on July 1,1961. 

Commission offered Eurahm the alternatives of 
bg fuel on a deferred payment planl9 at the domestic base 

percent interest rate, or leasing the fuel at domestic 
the 4% percent use charge) with the United States 

erred Payment plan, payment is extended over a 20-year period, with the 
paying only the four percent interest rate during the first 10 years. 

e principal would be made in 10 equal increments during the following 10 
an interest rate of four percent on the unpaid balance. 

~ c n ? ? ~  
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-- - -,- ___  _. - - .  

Ln Interiratio?i.uZ Cooperation. Photo shows Euratom President Etienne 
0 (left)  and Conlmission Chairman Glenn T. Seaborg (right) during the fm~@' 
a July Visit to Washington, D.C. During the visit, details were w r k e d  f@ 

2 continued cooperation between the Commission and Euratom. On the 
fire special, Single crptals  of UOz which had been prepared at t he  CondbF!jaS w 

CT Hanford plant and were presented to 31. Hirsch for distribution to i ~ ) ~ ~ ~ ~  a 
Euratom contributors for their use in  making physical property  easa sa^^ 
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ppsgarch and DeveZopment ProgrQm 

,art continued for the Enited States-Euratom Research and 
ent Program which includes work on those types of power 

to be built under the US-Euratom cooperative program. 
neK contracts were autl~orized for work in the United States 

1961. An additional 25 new contracts were authorized for 

MARINE PROPULSIOPU' 

Foreign A ccep6ame Agreements 

ves of the Commission and the U.S. RIaritime A h i n -  
have met with nuclear, maritime, and public health officials 

nce, Germany, Greece, Italy, Nomay? The 
pain, Sweden, and the United Kingdom to 
ce agreements for the NS Suvunna;h.. I n  

progressing satisfactorily on matters related 
ating conditions, safety evaluation, and inspection. 
of acceptance indemnity arrangements continues to 

t problems which it is hoped can be resolved through mutual 

t in Narine Nuclear PropuZ~on 

is interest in marine nuclear propulsion among some of the 
riy-advanced nations. By the end of 1961, Euratom expects 

de contracts for nuclear ship projects with firms in Italy, 
erlands, and Germany. The Commission is not directly par- 

projects. However? Interatm, a German 
of the U.S. firm, Atomics International, entered into a con- 
h another German firm, GZ88, and Euratom on Januarg 

esign of an organic-moderated and m l e d  reactor 
in a 10,000 shaft horsepower experimental vessel, NO 

on on proceeding with construction is expected until about 

MATERIALS 

ssion decisions in 1961 regarding nuclear materials have 
tional program to a limited extent this year and 
have a greater impact in future years. One of 
the price schedule, has already been described h 
ower Reactor Assistance. 
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Fuel Fabrication 

As a step toward simplifying the procedures of leasing materid gm 
foreign research and test reactors and standardizing lease pro 
the concept of blanket, or multi-lease, contracts was introduced dn 
1961. This form of contract enables a foreign user to obtain e n l i a  
uranium for all its projects under a single contract rather than 
tiating a new contract for each different shipment, as was the fo 
practice. The multi-lease concept has been in use for domestic pgf- 
chasers for several years. Multi-lease agreements were n 
with Japan, France, Germany, Greece, Italy, Korea, Israel, an 
t3 miurn during 1961, and more are expected to be concluded dark* 
1962, replacing the older individual material contracts. 

iVucleur Materials Shipping Prob'l-em 

One of the most significant materials problems affectkg the 
mission's international program has been the increasing n u m k d  
instances in which the transportation of nuclear materials h s  
refused or delayed pending the resolution of hazards quest 
insurance corerage for the carrier of the material and the 
involved. Ocean shippers have been reluctant to accept nudw 

5 0 0 7 3 - 1  I 

%e 4 radioactive n 
&first of its ty 
bb on the handl 
bi also other infl 

domestic ship] 

b S l  activities w 
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because of the nuclear exclusion clauses in their insurance, 

irTines have similarly refused to carry special nuclear 

sentatires of the Conmission’s Division of Interxiational -4f - 
with the Divisions of Licensing and Regulation, 

tion, and Operational Safety have initiated an educational 
designed to clarify the hazards involved and to explain the 
being taken to assure safe handling of radioactive materials 

As part of this program, a series of meetings is planned 
Gulf, and West Coast shippers. The first such conference 

ion, a committee has been established to anticipate and 
mb]ems arising in connection with the international shipment 
i a t d  materials. Of specific interest are procedures being 

ermit shipments of radioactive material through the 
nd various domestic ports. 

8 contract with the New Pork State Office of Atomic Devel- 
ervices, Inc., completed during 1961 a survey of the 
ies to determine their capability to construct and 

fltmic-propelled vessels and to handle the shipment of pack- 
ndioaGtiVe materials, including used nuclear fuels. This survey, 

the United States, provides not only specific 
ng of nuclear shipments through New York ports 

other information of interest in relation to the international 

6 and 27 in San Francisco. 

domestic shipment of radioactive materials. 

U.S. PARTICIPATION IN L4EA A c ~ ~ v n m ~  

of New Director General 

eneral Conference of the International Atomic 
Agency (IAEA) held September 26-October 6, the United 

delegation supported the action taken by the Conference in con- 
the Board of Governors’ selection of Dr. Sigvard Eklund to 
Sterling Cole of the U.S. as Director General. John A. Hall, 

rI? the Commission’s Assistant General Manager for interna- 
ivities was appointed a Deputy Director General under Dr. 

Tramfers Through 14 EA 

an agreement with Norway and the InternationaI Atomic 
Agency, the United States will transfer to Norway through 



P 

3 
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bal negotiation. The Commission approved the basic U.S. 
psition on May 31. The four facilities, the Brookhaven 

Research Reactor, the Brookhaven Medical Xesearch Re- 
xperiment.al Boiling Water Reactor, and the Piqua Nu- 
Facility were visited in September by two key members of 

for the purpose of familiarization with the facilities 
in negotiations. The safeguards contemplated for the 

t include periodic inspection by an IAEA team to 
eful use of the facilities and also periodic reports concern- 

nuclear equipment and materials in the facilities. 
s for implementation of the offer are currently 

further support to IAEA safeguards, the Commission 
s principles and procedures as the specific safe- 
nder it s bilateral agreements, where appropriate. 

sion also continued to cooperate with the U.S. Depart- 
ts to maintain a common front on safeguards 

1960, IAEA General Conference, the United 
snd several of its bilateral partners announced their willingness 

istration the ssf eguards contained in their 
wing 1961, steps were taken to implement 

ited States and Japan have jointly notified 
tor General of the Agency that the two governments are pre- 

to enter into consultations vith the IAEA with a view to the 

ountries have indicated a willingness to con- 
tes concerning such a transfer. Additional 

with which the United States presently cooperates directly 
ilateral agreement, have indicated that they will seek future 

A. Table No. 4 lists the bilateral agree- 

1961 the Commission, under the bilateral safeguards pro- 
conducted inspections of an increased number of nuclear facili- 

Appendix 12 shows the reactors subject to 

uclear assistance. 

iaix agreement for this purpose. 

BILATERaL SAFEGUARDS INSPECTIONS 
TO NOVEMBER 30, 1961 

1960  1 9 6 1  
-------_---_____________________ 33 41 

18 
ctors subject to safeguards----------------------- 40 56 

@e 204, Annual Report to Congress (January-December 1960). 
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SPECIAL AGREEMENTS e 

1. European Atomic Energy Corn- Joint 
munity (Euratom) _ _  - - _ - _ _  _ _ _  gram _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _ _  Feb. l & f  

2. European Atomic Energy Com- 
munity (Euratom) - - _ - - _ - - _ - - Additional A4greernent--- - - July 25 1 

3. International Atomic Energy 
Agency (IAEA) _ _ _ _ - _ _ _ _ _ _ _ _ _  Supply of Materials, etc ---_ -4%- 

Nuclear Power Pro- 

50 0 1 3 - 1 5  
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TOLE 4.--STATuS OF AGREEMENTS-Continued 

MUTUAL DEFENSE PURPOSES AGREEMEXTS * 

any, Fed. Rep. * _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  July 27,1959 

erlan& 8 -  - _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ - _ _ - _ _ _ _ _  _ _ _ _ - _ _ _ _ - - _ _ _  July 27,1959 
July 27, 2959 

ect: 25 research and 14 power agreements with 37 countries and West 
11 Mutual Defense Purposes Agreements, and 3 special agreements 
md Euratom). Although 5 other agreements have been signed, there 
resent plans for ratifkation of 4 of them (Cuba, Iraq, Peru and Panama). 

ffective-date shown for these agreement. 

 PERAT AT ION WITH m U.S.S.R. 

possibilities of United States and Soviet cooperation in peaceful 
tomic energy were first raised by U.S. representatives and 
subject of informal discussions between former Commission 

js &*S John A. McCone and Professor Vasilg S. Emelyanov 

56 Nikita Khrushchev of the U.S:S.R. Preliminary agreement 
reached at that time on an initial reciprocal exchange of visits to 

fied facilities. I n  October 1959, ~l United States delegation 
Chairman BfcCone visited Soviet atomic energy facilities, 

exchange was completed in the following month with a visit 
unclassified facilities by a Soviet delegation headed by Pro- 

h g  the Soviet visit in November 1959, the formal Memo- 
to cover future exchanges of personnel, information, and 
operation in unclassified atomic energy fields was signed in 

by Chairman McCone and Professor Emelyanov.22 It 

56 S-B=4@ 

55 t 8 4  
60 

- -  - 1  

PP. 97-98, Annual Report t o  Congress of the Atomic Energy Commission f.or 1959. 
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has been implemented within the framework of the -u * .L.S.k, 
- eemerlt g+ 

entific, Technical, Educational, and Cultural Exchange 1 ol' j- 

1960-61. 
Under the Memorandum, ~ r o ~ ~ i s i o n  is m ~ d e  for Cooperation irt ~~~ 

* and &.;- 

PhTsie 

following areas : Reciprocal exchanges of visits by G,S 

developments, high energy physics, m d e a r  physics, lleutron 
and structures of nucleons; and for exchange of unclassified t&: -- 

fied joint projects in the peaceful uses of atomic enera,  ne Inbw 
national Atomic Energy Agency d l  receive copies of- all 'xchruta 
reports and memoranda on results of exchanges of visits. ~h~ An,, 
also mill be invited to participate in U.S. and Sorriet co"side~t f 

of possible joint projects. 
Reciprocal unclassified exchanges of visits by high enera phTpic-- 

and specialists in the field of controlled thermonuclear reactiom ~~ 

completed in 1960. Discussions have been held by U.S. and & 
scientists concerning the scientific and technical desirability of ~ 

strutting a large and novel accelerator. 
Under the Memorandum the U.S. forwarded abstracts of unci 

work in the peaceful uses of atomic energy and has rec&d 
of recent work of Soviet scientists. The Soviet reports hare 
translated and made available to the U.S. scientific cornmunih, 

Both parties have submitted proposals for exchange of && 
the fields of waste disposal and power reactor development 
visits are expected to be implemented once agreement on the itinem 
is reached. 

Consideration is being given to extending the Memorandum of Ch= 
operation for another two years at the time the over-all V.S.-D.S2%8k 
Exchange ,4greement is renewed. The extension would p r ~ ~ d e  fk 
implementation of uncompleted exchanges mentioned in the 34 
randurn and for further exchanges of visits and techical ~f~~~ 
in nuclear energy matters. 

scientists in controlled themmndear  research, nuclear power F ~ a , ~ ~  - 

hiformation ; and discussions of the feasibility of engaging in tbnciw* w&j 

f I 

* 

& 

NUCLEAR LIABILITY 

During 1961, the TTnited States was represented at. tv-0 j~~~~ 
tional conferences dealing with nuclear liabilit~~-one concerning h r -  
based reactors, the other for maritime reactors. 

LUarEthe CorfEference. Among the international maritime a 
tions considered during an April conference held in 
that of liability of operators of nuclear powered ships. 
of pro Iosals submitted by the International Riaritime  om^^^ s d  

5 0 0 1 3 1 f  c 
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ernational Atomic Energy Agency, the conference drafted an 
tjonsl nuclear liability convention which was then referred to 
,ountries represented for consideration. A secoiid conference 
ted to be conrened early in 1962 for the purpose of si-guing 

A A o n  revised in accordance with suggestions received from the 

3’ 

gpec 

countries. 

based remtors. On Nay 3, the United States joined in an 
L$-sponsored, 14-member intergovernmental meeting in Vienna to 

draft international convention on “Minimum International 
Regarding Civil Liability for Kuclear Hazards” arising 

&based nuclear installations, and the transportation of nu- 
terials. The draft convention is expected to be circulated io 

@A member governments for their consideration. 

acit?vities. I n  June, the Euratom Council of Ministers agreed 
a for apportioning nuclear liability responsibility among 

ember states and a draft convention is nom being completed. 
States is not a participant in these negotiations, but is 
vice and assistance upon request and will comment on the 

convention being developed by Euratom member states is 
ed to supplement a nuclear liability convention signed in Paris 

16 members of the then Organization for European Eco- 
at ion (now Organization for Economic Cooperation and 

pment) and still in the process of being ratified by the member 
The Paris convention provides that operators of nuclear fa- 

s shall be liable for damages up to a maximum of $15 million 
with member countries having the right to reduce this 

Paris convention, damages above the coverage up tu a 
70 million would be paid by the country in which the 

tion is located. Damages from $70 million to the limit of $120 
Todd be paid from a Euratom fund. 

RESEARCH REACTOR, FUEL AXD EQUIPMENT GRANTS 

hum of $5 million. 

gal, the Republic of China, Norway, Israel, and Bel- 
eceived United States reactor grants of $350,000 each for re- 
reactors completed in those countries during 1961. A commit- 

o present a similar grant to Indonesia upon the com- 
rch reactor being built a t  the Institute of Technology 

g, Java. All of the reactors, except h’orway’s NORA, which 
t by Norway itself and Belgium’s BR-2, are of United States 

3 * 
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Royal Interest. Queen Frederika and King Paul of Greece are shown iml- 
the United States-built, pool-type research reactor which was installed h & 
during 1!361. The Greek Government received a Commission grant of gg&gggg 
toward the cost of the 1,OOO thermal kilowatt reactor. During her !-ish & *&E 
United States late in 1958, the Queen was an interested and %nod 
visitor to several of the Commission’s reactor and research facilities. 

The Venezuelan research reactor mas temporarily shut dum az 
September 15, 1961, in order to afford additional training for &e 
Venezuelan scientists and engineers associated with the ~ ~ S C ~ O T  p 
ect. The United States contributed $350,000, in 1960, t0n-d  
construction of the Venezuelan 3 megawatt (thermal) SW- 
type reactor and leased approximately 5 kilograms of u~~~ ea- 
riched up to 20 percent in the isotope uranium 235 for rn = fad & 
the reactor. 

5 0 0 7 3 -i ‘-t 
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ts of nuclear equipment valued at approximately $80,000 were 
for the foUoFing technical assistance programs to be ad- 

red through the International &4tornic Energy Agency : 

8atina-An ion source to be used in the electromagnet,ic sepa- 
of isotopes, and an electron paramagnetic resonance spec- 

&-Radioisotope equipment for use in agricultural research ; 

Equipment for one mobile and two stationary area moni- 
ations to be used at the 1 megawatt (thermal) swimming 

JANUARY-DECE-ER 19  6 1 

c b r  at Nahal Sorek. 

EQUIPMENT GRANTS 
Is60 1.w 

$754,416 - - - - _ _ _  
235,000 - _ _ _ _ _ _  
192,000 $80,000 

1,181,416 80,000 

Energy Commission-- ---_-- -_ - -__ - - - - - - _ _  _ _ _ _ _ 
tional Cooperation Administration _ _ _ _ _ _ _ _ _  _ _  - - - 

stional Atomic Energy Agency _ _ - _ _ - _ _ _ - _ _ _ _ _ - _  

December 31,1961. 
Rnjpment in kind furnished through the IAEA. 

TECHNICAL COOPERATION 

8 part of its technical cooperation program with other coun- -* the Cornmission encouraged visits by foreim specialists to its 
-&ifled facilities and sent U.S. representatives abroad on a con- 

a @ basis. Additionally, it is making U.S. technical information 
ble to other countries through the establishmmt of deposibry 

- - 

ries in a growing number of countries. 
f4E''fl If  : 4- 

VISITS 
1960  1961 

875' 
381 978 

zdw of Foreign Visitors to AEC Facilities _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1,150 
=her of AEC Representatives Visiting Aboard ---_ - -__------ 

DEPOSITORT LIBRARIES (Cumulative) . 
84 87 

___________________________  60 61 
5 5 ternational Organizations _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Exchunge of Inf o m t i o n  

Awtralia. Agreement was reached with Australia for an e~&-~ 
of information on high temperature gas-cooled reactors and dud 
subjects. 'Ilie agreement entails the exchange of reports and &&zz 
and long term exchanges of personnel. 

Canada. United States-Canadian atomic energy coopemtim sw 
marked by a number of new developments during 1961,~s -xeD as E= 
proved exchange of technical information on natural uraninm 
water reactors. 
largest single pinchase of U.S. produced heavy water to date. A 
Energy of Canada, Ltd. stationed two scientists in the TTnitd 
one at the site of the heavy water component test me to r  3rd &e 
other a t  A4toiiiics International, where a considerable ~ r n ~ U ~ €  of &E 

5 3  Commission's organic reactor developmental work is undemF- . 
return, the United States has several scientists stationed at ~~~~~ 

installations. 

Canada purchased 169,500 pounds of heays w a t ~ ~ ~  
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ad, of the United States-Canadian heaiy xater reactor co- 
, the Savannah River Operations Office 

tomics for developing a fueling machine 
e CaIladiall nnt u r d  uranium! heav)- water =oderat ed and cooled, 
reactor (CASDV). Considerable progress has been made in 
au design Fork for the device, and testing of Bey corn- 
was begun in June, 1961. The AhfF machine will serve as 

to the one Canada will install in their CANDU project. 
nited States interest in the CA4KDU reactor program, 

mission agreed in principle to perform test radiations of 
fuel elements in the hea17y water components test reactor 

er, S.C., with preliminary work begin- 

1 of 13 new projects, all of which will be carried out in the 
h expenditures amounting to $411,000, were ap- 

the technical advisory committee for the United States- 
ater coaperative program. This brings total U.S. 

on was also started, since Canada and the United States each 
parate cooperative agreements with Euratom, to execute a 

ement on heavy water reactor teclmology 
, Canada, and Euratom. 

g their offer of assistance to the Commission in connection 
1 reactor accident at the National Reactor 

g Station, Idaho Falls, AECL sent two men to the reactor site 
ted with the clean-up work of the Decem- 

actor accident. 
ects for AECL under the Commission- 

s& Cooperative Program. They include: (1) development of 
ructive testing methods and integrated equipment for ac- 
testing of thin-walled fuel sheath tubing; (2) heat transfer 
flow studies on proposed fuel element types; and (3) dem- 

ation and evaluation of the application of magnetic force weld- 
:proposed for cladding for an Organic Cooled Reactor Experiment. 

t rm- pn-U.8. Atomic Indzcstrkl Forum d l e e t h g .  The second United 
pan Atomic Industrial Forum Conference ww held in Tokyo 

December. Major objectives of tlie meeting were (I) to ex- 
bforniation of the current status and future prospects for 
ment of poxer reactor technology; (2) to increase mutual 

ding betTreen the nuclear industries of tlie two nations; and 
IO discuss policies for U.S.- Japanese cooperation on both govern- 

and non-garernmental levels. Commissioner Robert E. Wilson 
he United States representation and presented to the Confer- 

wm 

h s  and objectives of the U.S. atomic energy program. 
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Euroci~emic Company. The United States continued its COOppI-d; 

with Eurochemic (European Company for Chemical Processirtp 
Irradiated Fuels) , a semi-private international share-holdin, rQm- 

pany with members from 13 Western European countries. C~oxmc- 
tion of Eurocliemk's chemical processing facility a t  Mol, IietSux;;, 
was scheduled to begin in late 1961, with completion planned for :jap 

second half of 1963. More than 200 U.S. documents relating to ~ h m  
c,al reprocessing mere sent to Eurochemic during 1961 and the at ma:^ 
E n q g  Commission continued ithe assignment of a full-time tedt1,id 
adviser in residence at Mol. 

COKSULTAXTS AKD RESEARCH COT I "RACTS 

Cost Free Coinsultants 

Through arrangements with the IAEA, the United Stiktes n i d r  
andable, without charge, nine atomic energy consultants to P i ~ k i ~ ~ z -  
the Philippines, Israel, Japan, Indonesia, and the Republic of Chira 
These individuals, whose assignments range from t r o  v w k ~  to t h w  
niontlis, prorided assistance on such projects as planning for tmk-zg  
courses in radioisotopes in mnj unction with the I,4ES mobile kdm3- 
 to^,'^ and assisting in reactor hazards e.ralustion xork 

1960) ; p. 1;. a*Esrf 
See p. 306, Annual Report to Congress (Januam-December 

fourth Semiannual Report t o  Congress (January-July m58) - 

Snmber of Type I 
saber of Type I 

- - 
*AS of November : 
8 Type I Fellowshl 
<Type XI Fellowst 

1 

Regulnr Budget ( 
@rational Budge 
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EA Research Contracts 

ission placed research contracts with IAEA 
for work in institutes in Venezuela, Austria, Finland, 
lia, and Korway. All of these projects, with the ex- 

ay, dealt with studies in the 
ion, there were four renewals 

IAEA ASSISTAXCE a 

1960  1961  

5 9 
4 7 

U.S ___-__________-______-_-_------- $16,087 $30,894 

37 55 

11 19 

14 ' 6  

_ _ _ - _ - _ _ _ _ _ _ _  $145,314 $157,280 

of u.S. cost-free consultants _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
s served 

ber of Technical Assistance experts on assign- 

-__-______-__-_______-_-_---_--_-- 
t committed to joint US-IAEA research contract 

_- --_--______ $192,OOo $80,000 

ents usually one month or less. 
In 1961- 

ilippines, Japan, Taiwan, Israel, Indonesia and IAEA Headquarters in Vienna. 
t o  Member States on IAEA technical assistance projects which have been 
as a result of recommendations made by preliminary assistance missions. 

vary in duration, but most last from six to twelve months. 

a, Taiwan and IAEA Headquarters in  Vienna. 

IAEA F E L L O W S H I P S .  
Through 

1960  1961  a Total 
hip Students Trained in U.S-,--- 41 30 71 

of Type I1 Fellowship Students Trained in U.S-,-- 176 58 234 

l i s  of November 30, 1961. 
"Rpe I Fellowships a re  those financed by a n  appropriation from the I A E A  General Fund. 
rrPe I1 Fellowships a re  those financed by the hmt country. 

U.S. COKTRIBUTIOSS T O  IAEA BUDGET 

1960  1961  

Budget (Assessed) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  $5,843,000 $6,168, OOO 
a1 Budget (Voluntary contributions pledged) - 996,103 1,259,444 

EDUCATION AND TRAINING 

=& 3 me Atomic Energy Commission's international training program 
1961 continued the trend toward fostering advanced work and 

ndent research by a greater proportion of foreign participants. =-g*=* 

5go1361r 
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INTERITATIONBL CONFEF;EN(=ES 

Scientific Conf erenees 

and outside the continental limits of the United States. 

c8 on the Use of Animal Cell, Tissue and Organ Cul- 
ia Radiobiology,” New York, February 16-18. Total 

here,” San Francisco, Calif., April 18-20. Total At- 

International Congress of Biochemistry,” Moscow, USSR, 
Bug. 10-16. Total Attendance, 3,000. 

qmth Pacific Science Congress,” Honolulu, Hawaii, Aug. 21- 
Spt.  6. Total Attendance, 1,200. 

%kmational Conference on Chemical Physics of Non-Metallic 
Crystals,” Evanston, Ill., Aug. 28-31. Total Attendance, 50. 

on the Effects of Ionizing Irradiations on Immune 
hwrence, Kansas, Sept. 6-8. Total Attendance, 

erence on Electromagnetic Lifetimes and Properties of 

herrations,” San Juan, herto  Rico, Nov. 16-18. Total At- 

- 



IAEA CONFERENCES 

Title, place, and dates Total at- 
tendance - 

“symposium on the Detection and Use of Tritium in the Physical 

“Conference on Nuclear Electronics,” Belgrade, Yugoslavia, May 
and Biolopical Sciences,” Vienna, Austria, Mas 3-10 - - - - -_________  

500 

700 

150 

- <.- 

The Commission also supported travel costs of U.S. d~~~~~~~ 
several international conferences held abroad but sponsored by 
other than the IAEA. These included the Symposium OD ch 
Control, Rarlsruhe, Germany (approximately 150 total ~ t ~ n ~ ~  = 

the Fourth Japan Conference on Radioisotopes, Kyoto, Japan lip 
proximately 400 total attendance) ; and the Eighth Nuclear C o w  
Rome, Italy (approximately 200 to td  attendance), Selected L!% 
participants presented scientific and technical papers at these m 

INTERNATIONAI, NUCLEAR ENERGY EXHIBITS 

Latin American Exhibit 

The Commission’s large “Atoms st work” exhibit ~n~~~ 
draw entliusiastic response during its 1061 tour of South a d  
The exhibit, which is housed in a unique, air-supported tmn 
structure was first sllown in Buenos Aires, Argentina, d u a  %- 
ber-December 1060. During 1061, it was presented for ft 

both Rio de Janeiro, Brazil, and Lima, Peru. It is s ~ h d  
shown in Mexico City, Mexico, in April 1962, and Santia,“4 in November, and tentatively in Bogoth, Colombia, in APd 1m 

de Janeiru X h c  

me attendance c 
gs response to tht 
&ik The intense 
;rps evidenced by 
kwiro and neigh1 

&bit. These stul 



attendance of over 200,000 people indicates the Brazilian pub- 
nse to the May-June showing of the “,4toms at Work” ex- 
e intense interest in the subject matter by Brazilian students 

attendance of 20,000 students from Rio de 
and neighboring Brazilian states who visited the exhibit in 

I n  addition, over 4,300 high school 
15 different schools participated in the science lecture- 

ion program which was conducted in a classroom in the 
L These students =ere given three hours of instruction on the 

tals of atomic energy by Brazilian high school teachers who 
ed by instructors from the Oak Ridge Insti- 
(ORINS). Three 3-hour periods were sched- 

e v e q  day of exhibit operation. This program received enthusias- 
ement and support from the Minister of Education of Brazil 

of Education for the state of Guanabara 
INS-trained Brazilian and a two-man team 
tute of Nuclear Studies was in charge of 

heduled groups. 

e =pro@m. 50(’~7388 
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Other indications of the public's interest in tile 
organized visits of various work, ciric, and service 
Gillette Safety Razor Company closed its facto1-S for orrc.-llatf 
and brought its entire force of 350 employees to tl,e eslliGit ir 
chartered buses. Other organized groups included emplot;c,, 
the Esso Oil Go. of Brazil, Kibon Daily Co., the Fire D * - 
Rio de Janeiro and 500 Brazilian &wid Academy cadets 

The enthusiastic response of the Brazilian scientific 
seen in the oversubscribed participation in the reactor 
facility demonstration programs. The reactor demonstmi,, 
b oram was coordinated by an American scientist from tllp Rarg 
Memorial Institute, and a Brazilian Nuclear Ener,rr;r 
scientist. The demonstration 
for technically trained and interested lxrsons to particip 
level of training and experience in programs utilizing a 10 krr 
and its associated equipment. The reactor used in Rio de ~~~~~ ~ 

a pool-type training and research reactor manuf wtured by hkkd 
Nuclear Products. The program had three levels of P&icip;it: 
( a )  Reactor experimentaZ program of 17 planned esperim 

required 100 hours to complete. Seventy-sis students 
to take all 1'7 experiments, and 15 other students pafiicIpat& 
selected experiments. 

cluded a short lecture, a film about reactor teclmology, and 
of the reactor facility. Four hundred persons were eI1m 
this course. 

(c) A tour and expkmtion of the reactor faci l i ty was condnt.t 
over 1,200 interested persons. Of this number, 500 were 
of the Brazilian Naval Academy. 

VrfF. 

conducted to Provide opl%r, 

4 

(6) Reactor orientation program consisting of four 1101,~ 

experimental program was conducted in connection with *&e 
tank-type gamma facility, designed md fabricated for the e r f i i b k b  
Brm&a\yen National Laboratory. The facility, which has 8tl i d *  
tion Source of 2,000 curies of cobalt 60 was used to k r ~ c  
for tjventy institutions from Rio de Janeiro, Sa0 P d %  Ekb 
Horizonte, & h a s  Gerais, and Bahia. 
perinlenta1 irradiations, Brazilian scientists studied e- 
teclilliques in a training progam conducM by the - . m e ~ a  -' 
Scheduled groups of Brazilian university students, te3Ckm 
otlier interest4 persons attended lectures by the staff *' @-- 
of high energy radiation and radiation biologS a d  chemigv* 
Ai SNAP In generator was displayed during the lag m'  sad^ 

of the exhibit. ,4 model airplane electric motor and 
connected t o  the SKAP device to demonstrate to the pub 
generator produced electricity. The SNAP &Splay 
able interest from the general public. In addition t~ the 

I n  addition to 

'*' ' 

$5. 
RIO : 

Hagaeine (Brazili 
Live television sho 

I& addition, a large r 
1 coverage was aho 

Showing 

opening October 
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n to the public in the 
s, and seminars m-ere 

in Ria, at the University of Brazil, Catholic Vniversity, 
uclear institutions in 

bit in Rio, 3s are all S E C  international exhibits, was a co- 
d&a&ng between the United States Atomic Energy 
and the Brazilian Kational Kuclear Energy Commis- 

scientific and educational programs presented in the 
coordinated jointly by American and Brazilian scien- 

RIO DB JANEIRO SHOWIKG STATISTICS 

- _ _ _ _ _ _ _ _ - _ _ _  200,000 
program attendees (from 75 schools) _ _ _ _ _ _ _ _ _ _ _ _  4,300 
tal program participants _________________________ 91 

20 

m showings attendees ___________-__-____-_____________ 630 

r sto~es,,-__--___-_-__-_------__-_--_-_-_--_----__---_ 160 
yagazine (Brazilian) articles ___-_____________________________ 6 

dftion, a large number of video tape shows were made, and considerable movie 
coverage was shown in Rio de Janeiro during construction and operation of the 

I'd 

October 7, this exhibit was shown at Lima, Peru, in co- 
n with the Atomic Energy Control Board of Peru (Jztlzta de 
de E w y k  Atmica) .  Scientific and educational programs 

r to those at Rio de Janeiro were conducted in connection with 
h a  exhibit ; scientists and students of several Latin American 

mere invited to participate. University students and young 
from the host country served as guides and lecture-demon- 
Attendance totaled 76,431, including students, teachers, and 
who participated in the exhibit lecture and research pro- 

d in cooperation with host country scientists, technicians, and 

Demonstrution Program: 800 scientific personnel at- 



Beirut exhibit 

The Middle Eastern “Atom at Work” exhibit ww c o n d d d  S# 

Beirut, Lebanon, for four weeks beginning October 8, in 
with the Lebanese Atomic Energy Committee. Over 6 
rapresenting about 13 percent of Beirut’s population, 

distribution ( 
A specially dt 

at various 1 

bbanese educat 
mnduct tours 4 

In nddition tc 
&ved by the 
&e following pr 
& Enstern scien 
[a) Reactor De 

sional scient 
strating an 
Atomics Int  
Gamma Fa 
approximatt 
radiation f: 
tional Lab01 
dinted by th 
Student- Tec 
Teacher ~ e c  
sentation of 
exhibit. In  
fieLatin AI 
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senrch and training reactor leased from Atomics International, 
ool-type gamma irradiation facility designed and f abricated 
ahibit by the Brookhaven National Laboratory. Graphics, 

hic and animated displays and working models sup- 

ich was pretiously shown in Cairo, Egypt (Rlay &June 9, 

.n P &bit mas composed of over 30 displays including an operating 
d Lahore, Pakistan (November &December 2, 1960). 

z e d  the operating nuclear equipment to dramatize the progress 
vd 

lear Power Production.-A power reactor model, a model of 
vannah, and an animated sequence illustrated the production 

applying atomic energy to these major areas : 

- 
nuclear reactor. 

Wtry.-Tliis display demonstrated the use of radioisotopes 
the thickness of sheet materials, liquid levels gauging 
1 radiography. 

imltural ReseaTch.-This section contained an explanation 
que radiation sterilization technique used to eradicate the 

fly, which attacks cattle, from the Southeastern United 
o demonstrated were examples of how new and better 

developed through seed irradiation, and 
tu rd  research. 

e.-Included was a scintillation scanner used to map 
on of radioactive material inside the body. 

ially designed introductory film and distribution of litera- 
us technical levels supplemented the nuclear equipment. 

0 educational institutions supplied guides and demonstrators 
ct tours of the exhibit for the general public. 

addition to the displays and demonstrations in the exhibit tour 
he general public, a scientific institute was held where 

conducted jointly by American and Mid- 

a t h  Program: 515 students and 62 profes- 
ional scientists and teachers participated in the program demon- 

g research and trai g reactor leased from ~ 

ram: Seminars lectures, attended by 
e held in connection with the gamma ir- 

ndiation facility fabricated and staffed by Brookhaven Na- 
tional Laboratory. Two hundred eighty-two samples were irra- 
diated by the 2,400 curie cobalt-60 source contained in the facility. 

1 &dent-Teacher Lecture Demonstration Program: The Student- 
Teacher Lecture Demonstration Program, coordinnt ed by a repre- 

tntion of ORINS, was one of the best-,received features of the 
exhibit. In  a program similar to that held in connection with 

Latin American exhibits, 112 lectures were given to 1,488 hi 
1 3 4 2  



252 

~ 

MAJOR ACTIJ’ITIES 

BIOLOGY AND MEDICINE 
The Commission’s biology and medicine program myem a ~~ 

scope of research in scientific areas which underlie better und 
ing of the principles, mechanisms, and implications of the i 
of radiations with biological systems, and which prop 
extend and refine the existing scientific guidance for the 
exposure to radiation. The program also includes studiw 
ized problems of health and safety in atomic energy opemfi 
extension of beneficial applications of nuclear materials a 
energy. These three broad categories of research consist of ~~ 

of individual sub-programs which are mutually dependent for 
tific progress. The results of fundamental research and &v+ 
mental work in these areas are described in a special ~~ 

report supplementing this Annual Report to Congrem.24 
For research in the medical and biological fields-life s c i e n w  

Commission expended $53 million for the fiscal. year that ended J- 
30, 1961, for operating expenses. some $35 million of this 
for research and operating expenses of Government-owned or 
laboratories operated for the Comrnission by universities or ind 
organizations and some $18 million was for reseanh in uni 
colleges, and other institutions carried out under 611 re 
tracts. I n  addition, $4.7 million was obligated for cons 
ects related to the life sciences. This Annual Report to Co 
scribes seIected major activities during the past year related fa* 
nuclear civil effects and studies of inhaled fission P r d U C t S  J&szh 
of basic research in life sciences at major Commission i m ~ ~ ~ ~ ~  
universities, and colleges were described in the special m P r l  ms- 
tioned above. 

~ 

?r “Atomic Energy Research-Life and Physical Sciences, Reactor D e d e  * 
Waste Management-1961”, available from Superintendent of Documents, E& - 
ment Printing Oace, Washington 25, D.c.; also, “Atomic Energy Resea& * a== * 
and Physical Sciences-1 960”, available from the Superintendent Of D0-m 

5 0 0 1 3 3 3  - 
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I n  general, the complete analysis of s 
networks requires weeks O r  month .  The resultillg data, rrfll 

useful for rapid surveillance, do contribute to ti 
prediction of longer-term exposures and 
from tlle responsible scientists are reported to th 
Health, Education, and welfare, PUWC Health Service for P n l ~ ~  
tion in their monthly 22adi020giCd Health Data 

These networks have provided nwch of the experimental 
now available regarding the atmospheric residence time for 
weapons debris, and how this varies wit 
yield of the detonation. I n  particular, 
tungsten and rhodium have been used to identify Operati 
TACK (test series in 1958 at Enimetok Proving Ground 
Test Site) surf ace-burst debris and ORANGE shot high-dtituae 
bris respect i ~ e l y . ~ ~  

ventory and material balance of all the strontium-g 
tests prior to November 1958 have been estimated by 
Bureau scientists. As of December 1060, the estimates are 

ESTIMATED STRONTIUM 90 INVEhTORy 

(megacuries) 

Based on data from these programs and from other WUr 

-------- Total produced in tests prior to November 1958 _ _ _ _ _ _ _ _ _  
--------_ & f  Corrected for  decay to December 1960 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Less 'Ifr local fallout ____-_______-___________________________--------- -kt 

Total available for worldwide fallout _ _ _ _ _ _ _ _ _  ____________- 
Deposition based on mid-1959 soil measurements (corrected for decay 

Deposition, mid-1959 to December 1960 based on pot and funnel meamre 
December 19Go)-----_,_____-,-,_____,,,___________- ------ ------ __ &=e 

ments,,--_-_-----,----_---------------------------_------_------ a 

Total worldwide deposition, December 1960 _________c___-_____ __ C'f 
Stratospheric inventory based on aircraft and balloon measurements, Be 

cember 1960,,, _______-__________________________ ------ ------- Le 

Total accounted for by air and ground measurements, 
ber 1960 -________-_________I______________ ----------------- 

Nom.-The estimated uncertainty in each of the above f k W W  is at 1 
percent, so that the difference betmeen the total available and the to 
for is well within the error of measurement. 

s6 Results of theRe Rttidies and other nppecta of the ?nllont sbldieff pmmnrn 
in "Atomic Energy Rwenrch-Life and Phyuicnl Science% Renetor lktr* 
Wnute Mantwernent--lnRl", avalhble from Superintendent Of ~ ~ m e n U  

g Odlce, Washington 26, D.C. 
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NUCLEAR. CIVIL EFFECTS 

fiGactor Experiment (Nevada) -€?BEN 

591-foot tower is under construction at the Nevada Test Site to 
mishielded reactor which will simulate emission of bomb 

trans and gamma radiation. Measurements of the radiation 
made to further the investigations of dosimetry data being 

from the Japanese survivors of Hiroshima and Nagasaki 
he Commission's Oak Ridge National Laboratory, Los 

ratory, and the Atomic Bomb Casualty Com- 
26 are engaged. This radiation dosimetry program for 

survivors seeks to relate the medica1 data of tlie survivors 
amount of radiation to which each person was specifically 

~ 0 %  calculations for Hiroshima and Nagasaki contain large un- 
For Hiroshima, the uncertainty for the air 

n of the order of e200 percent for neutrons, and rt70 
t for gamma radiation. For Nagasaki, the uncertainties have 

cent for neutrons, and t 6 4  percent for gamma radiation. 
experiments, the total uncertainties may be 

diologicsl Measurements and Survey (ARMS) Pro- 
used a new aerial radiometric system during ths past year. 
e w  system is designed for more rapid acquisition and reduction 

f the radiation data. &so, miniaturization of the instrumentation 
maller aircraft. A Doppler radar navigational sys- 

has replaced the photogr,zphic method and total weight of the 
ents has been reduced to about 650 pounds. Measurements 

if the radiation levels are electronically correlated with the space po- 
&on of the aircraft and results are automatically recorded in-flight 

B print-out system. The system has been calibrated with the U.S. 
lo,nic,zl Survey radiation measuring equipment and equipment de- 

loped by other AEC sites in comparative flights made over the 
ended Source Calibration Area at Nevada Test Site.27 

eveloper of the equipment, Edgerton, Germesliausen and 
tier, a Commission prime contractor, has been assigned the responsi- 

__s 

- 
'The Atomlc Bomb Cnannlty Commission of the U.S. Nationnl Academy of Sciences- 

One of ite 
A snmmnry of 

oted among the Hiroshima and Nagasaki survirora is included fn 
arch-Llfe and Physical Sciences, Reactor Development, Waste 

I Report to Congress for 1960. 8 e '0 f 3 b 

search Coiincll io sponsored by the Atomic Energy Commission. 
o Rtady the long-term effects of exposure to nuclenr rndintion. 
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Construction is scheduled to start early in 1962 on facsitiea 
Sandia Base that will be used in a fission product inhalation 
which will study the biological consequences of inhaling fission 
ucts singly and as mixtures. The character and quantity of the 
active aerosols inhaled by selected species of animals will be 

posited. By means of serial examinations of the experimental ~- 
mals, the concentration of radioactive materials in the several 
organs will be determined as a function of t h e  to establish the te;re- 
poral character of the radiologic and chemical challm ge to the 0- ism. Initial experiments will be carried out using tracer lemfs af 
selected fission products after which exposures suf6cient to d- 
the life span by 3/4,  1/2 and % and down to 30-60 days wilf 
tempted. The patho-physiologic events which Occur will be drnk 
mented to the end that these may be quantitatively and etiolo@ar 
related to the amount of material inhaled, excreted, translocat4 4 
“fixed” by biological processes. 

hw 
lace Foundation for Medical Education and Research in Albuqnerqtpr, 
N. Mex. Am interim operating capability was established durin$ ig~  
and aerosol production and inhalation exposure of small mim& t 
initiated using tracer-level doses employing space at the foun 
headquarters and temporary housing at Sandia Base. A pe- 
facility to provide for aerosol production, high-level exposures of ret;i- 
mals, and animal breeding and holding areas to be located on Sa& 
Sandia Base has been planned. Architectural design will be am- 
pleted by the end of 1961 and construction should begin in e d ?  
Many of the more biomedically oriented studies, such as patkd 
biochemistry, and microbiology will be continued at foundation 
quarters and not transferred to the field facility mentioned 

and quantitatively related to the amount of material stiaUr rw 
boctz 

The program will be conducted for the Commission by 

PHYSICAL RESEARCH 
The Commission’s physical ‘research program includes h v a e  

tions in the fields of physics and mathematics, chemistry,  et^^ 
and materials, and controlled thermonuclear research. Sad i n 6  
gations are undertaken for the purpose of discovering m t u d  

new annex 
-08 Radiation 
f~mia at Berke 
&ition more tl 
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to the Comniissionk responsibilities for tlie development, 

d colltrol of nuclear energy. The atomic energy program of 
ones its very existence to a few basic scientific discoveries and 

&ch can be traced to  investigations similar to those con- 
under the physical research program. Operating costs of this 

ome of the fundamental investigations conducted under 
esearch program are described in a special Commission 

ental to this Annual Report to Congress.28 In  this 
egular AnnuaI Report to  Congress, the Commission 

%rizes the more important new physical research facilities in use 
1961 or  now under construction, and a brief summary of the 

incurred for the design and construction of research facilities 
e Cmur$sion’s physical research program totaled $47.5 million 

r 1961. Of major importance to the program are the 
ccelerators which are essential in the high energy 

rch area as a means of providing the fundamental in- 
ded for the continued growth of atomic energy utiliza- 

In recent years, scientists have identified some 30 different par- 
e up the atom’s core through the use of particle accelera- 

fiscal year 1961 totaled $154 million. 

urn element production program. 

RESEARCH FACILITIES 
2 
$%;1pmisty Anne3 h;Lot., g -  

ew annex to the chemistry building at the Commission’s Law- 
mce Radiation Laboratory on the campus of the University of Cali- 

at Berkeley, Calif.:* was completed in July of 1961. This 
n more than doubles the laboratory’s present chemistry facili- 

The enlarged facility mill afford greater opportunities for 

inovation in the new chemistlg annex is a low temperature 
v. Although the study of radioactive atoms at extremely 

temperatures is a relatively recent development it has already 
en fruitful. For example, when radioactive nuclei are aligned, 

is possible with the use of counters, to detect preferential direc- 
1 patterns of radiations emanating from different nuclei. Such 
rkents can provide additional and important information on 

r structure through determination of such properties as mag- 
C moments? spins, and aiigular momentum. Such information 

rch in radiochemistry and nuclear chemistry. 

nerm Research-Life and Physical Sciences, Reactor Development, and 
ent-1961,” available from Superintendent of Documents, U.S. Govern- 

*hhtfng Oflice, Washington 25, D.C., also, “Atomic Energy Research in the Life and 
s-1980,” available from Superintendent of Documents, $1.25. 

5V6O 13’964 
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PieU- f ree Laboratory 

Eigh Flux Isotope Reactor 

The High Flux Isotope Reactor (HFIR) is nom under c o n ~ t ~ ~  
at Oak Ridge National Laboratory. Gram quantities of califoPnim 
and other transuranium elements will be produced by ~~~~~ 

plutonium in a neutron flux of 3 zi This will be the world$ IX& 
intense neutron flux, some ten times higher than that of the ~~~~~~~ 

Testing Reactor. The reactor is sclieduled for completion in 1% 
There are, at  present, no facilities for handling milligram q u ~ ~ ~ ~  

of the heavier transuraniuin elements inasmuch as these elem@ntf a- 
h i g Q  radioactive-some of them emitting copious quantitie d 

5 0 0 ? 3 W  

saQ Cyclotron. Phc 
*ion at the Comn 

machine featur 
*e01 the shape of 
&atomic particles : 

tations of other 

Cyclotron 

me 88-inch cyc: 
wry, Berkeley, T 

rs& cost of $4.6 m 



Cyclotrotz. Photo shows the new 88-inch cyclotron which is nearing corn- 
at the Commission’s Lawrence Radiation Laboratory (Berkeley). The 

achine features a spiral ridge design (on the surface of magnets) to 
the shape of the magnetic field, and which will permit better control 

particles at  high energies. This will overcome some of the energy 
itstions of other types of cyclotrons. 

‘ t u -  
n u  
ie1d- 

8S-inch cyclotron accelerator at the Lawrence Radiation Labo- 
Berkeley, mas 97 percent complete at the close of 1961. Built 

$4.6 million, this facility is expected to be in operation in 
1962. fiey features of the new accelerator will be its versatility 

&emedium energy field and its very high beam intensity of some 
billion particles per second, about double that of the 60-inch 
n and 1,000 times greater than the 184-inch synchrocyclotron. 
ion of the accelerator started in March 1959. 
w cyclotron is designed so that spiral ridges radiate from the 
each of the two pole faces of its magnet. The spiral ridge 

will provide for variations in the magnetic field which wiU 
control of particles at relatively high energies, thus over- 
certain energy limitations of other types of cyclotrom. 
@-inch machine will be able to accelerate alpha particles to 

of 120 million electron volts (MeV), deuterons to 60 MeV, 
-185 0 f fl 0 0 
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~ 

Fixed-field dternating gradknnt mcezerators. The 40 &lev m~ ~~ 

the Fixed-Field Alternating Gradient Accelerator (FF&), 
was designed, constructed and operated by the Midwestern ~~~~~ 

50 M e V  and an intensity of 5 8: lou electrons per second. 
This accelerator was developed to prove the prhcipls of F F ~ ~  

beam stacking, two-way operation, and the feasibility of ~~~~~~ 

high intensity. 
Beam stacking consists of successively accelerating pulm eh* 

trons or other atomic particles in a fixed magnetic field and =*hefi 
them at  a high energy to obtain a very large circulating 
Preliminary experiments in stacking have been successful. TXGmF 
operation was achieved early in 1960, when beams mere ~ ~ ] @ ~ ~  

simultaneously in opposite directions around the accelerator. % 
was the first time such a feat has ever been accomplished. 

The successful operation of the 40 MeV accelerator model has b- 
ther strengthened the feasibility of obtaining high intensities 
beam stacking with an FFAG accelerator. 

ORIVL Tandem Accelerator. An addition to the high voltage W 
oratory !at the Oak Ridge Kational Laboratory has been built tu b m m  
a 10-Afev Tandem Accelerator. The melerator is installed and b 
produced a beam of seyeral microamperes at 11 MeV. T b  f- 
experiment utilizing an analyzed beam from the new accelemtof w s  
scheduled to start in December of 1961. 

Cyclotron AnaZogw 11. In  August 1961, the Cyclotron And- 
11 at  Oak Ridge National Laboratory went into Operatio 
first time and the full design energy of 450 ICev was readd3 
The Analogue is an electron cyclotron which models the m 

fixed frequency proton cyclotron to operate at 

Research Association (%IURA) Madison, Wis., attained an 
~~ t 

5 Cl%%!Oi!i B 

was taken 
magnetic field 

J operation of I 

%e. At this e 
~ nearly doublt 

Achievement 
[ i r o n o w )  z 
bmases with r: 
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evement of such relativistic energies with constant frequency 
onous) acceleration requires that the average magnetic field 
s with radius. The average field at the maximum radius of the 

o p e  is about twice the central field. Marked azimuthal varia- 
igned into the magnetic field provide the necessary forces b 
om focused toward the median plane. 
cess of earlier tests on the Cyclotron Analogue I, which pro- 
stant orbit frequency at the medium energy range, gave 

ort for the design of the new isochronous cyclotrons, such 
Oak Ridge Isochronous Cyclotron (ORIC), now under con- 

Analogue II strengthens the belief that 
tron in the 800-1,000 MeV energy range can be designed 

Wmtructed. The isochronous cyclotron is the only approach 
cceleration which promises the advan- 

er than a pulsed output. 
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f l . epncy  cyclotron operation in accelerating protons at energies 
75 Biev, deuterons at energies up to 40 Mer, alplra particles at 

80 blev, and several species of heavy ions at  energies up 
n anticipation of Tery large beam currents, the cyclotron 

rimental equipment are installed within a massive concrete 

aintennnce of a constant orbit frequency (isochronism) 
average magnetic field to increase 

ined to motion in the median plane 
duced by a three-fold azimuthal variation 
f specially designed coils mounted on and 

the pole tip sectors can be individually energized to slinpe 
accommodate a wide range of ion types 

eller,nies. The radio frequency of the accelerating system can be 

It is apected that test operation of this $3.7' million research facil- 
begin during the first quarter of 1962. Shortly thereafter, 

accelerator should be available for application to a wide 

to maintain resonance. 

of necessary nuclear research problems. 

tcelcratops under Construction 

TKO of the three multi-Bev (billion electron volt) synchrotrons 'cur- 
nstruction were being finished during 1061. = Both dle 
ctron Accebrator (CEA), a 6 Bev electron synchro- 

d at Cambridge, Mass., is expected to be in operation early in 
ceton-Pennsylvania Proton AcceZerator (PPA) , lo- 

at Princeton University is expected to be in operation by mid- 

f the Zero Gradient Synchrotron (ZGS) at Argonne 
ory, has been slowed due to difliculties with the fab 

of the ring magnet blocks. The bala;nce of the project is 
ding on a satisfactory schedule, but the delay of this major 

ZGS mill extend the completion date of the project, 
h had been scheduled for mid-1962, The difliculties are under 

J .  MURA has started building the 30-hch bubble chamber 
h will be used at the ZGS. This chamber should be ready for 
tion sometime in 1962. 

year the beam intensities of the Alternating Gra- 
(AGS) at  Brooliliaven National Laboratoryp have 

4 PP- 157-171, Annual Report to Congress (January-December 1000). s f j - J O 1 1 ~ 0 4  
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Stanford University Accelerator Pvo ject 

In  September 1961, Congress authorized the ~ ~ 1 s t ~ c t i o n  of the ~e 
mile linear electron accelerator at Stanford University near pd 

O U ' 9  - Calif. Initially, this accelerator will operate in the 10-20 av 
Actual construction is scheduled to start early in 1962 and wa 
approximately six years to complete. It will cost a p p r o x i ~ ~ p  szlg 
million when completed. c 

In addition to authorizing the full $114 million project w&d 
be established as a national research facility, Congress approp- 
$26 million for beginning construction, and $4.5 million to ~~~ 

research and development work during the first year of ~ ~ ~ ~ o a .  
The Commission's san Francisco Operations office established 
Area Office near the site to administer the project. 

The accelerator, when complehd, will be the world's largest, 
tron accelerator. It will be located on a 430-acre site and m m  
by about 750 scientists m d  technicians. 

The accelerator will be installed underground by cut-and-meP;t 
methods. The site, including spam for the end station, is about %K 
miles long. A minimum earth shield of 35 feet will be provided, & 
now planned, the accelerator will be powered by microwaves ~~~ 

by 240 klystron tubes. The pulsed wave output from each tub is 
being designed to be synchronized with the others so that el 
are accelerated along the pipe to nearly the speed of light (lM&@ 
miles per second). 

tool wit11 which to investigate nature. Knowledge derived fr 
investigations is continually adding to man's understanding of 
and increasing the technological capacity of the United stat* 

The purpose of the accelerator is to give scientists an adp 

Model "C" XteZZarator 

A new laboratory complex, the Model "C" Stellarator sib of% 
Princeton Plasma Physics Laboratory, has been established at w~ 

S D O 1 4 C I S  

m e r  proces: 
dll be fu  

imIR) n o m u  
The HF 

enportant heav. 
b~ 1965 and gI 
&e recycle amc 
ibg  of the lar, 
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I.lLi\Ter~ity. N.J. This laboratory is one of several atoniic energy 
centers working toward the production of useful power from 

released by controlled nuclear fusion reactions. Its experi- 
rTork centers around use of the stellarator for plasma confine- 

e initial testing of the JIodel “C“ Stellarator 
and the machine has been operating with plasma 

TRANSPLrsToNmM ELEMENT P R O D U c l l O N  PROGRAM 

The commission’s transplutonium element production program is 
ed toward the production of very heavy elements-americium 

lifornium 252, for instance-for research use in 
tion damage experiments and production of in- 

s. A second loading of kilogram quantities of 
irradiated in a Savannah River plant reactor to  

Products of the first load- 
for discharge, cooling, and subsequent processing 

d procedures for the separa- 
243, and curium 244 are cur- 

at the Oak Ridge National Laboratory. 
plutonium 242, americium 243, and curium 
adiated in the High Flux Isotope Reactor 
truction at the Oak Ridge National Labora- 
ve a power level of 100 thermal megawatts 
flux of about 5X1015 neutrons per square 

eter per second. Milligram amounts of californium and other 
t heavy elements are expected to be produced in the HFIR 

ts several years later. The processing of 
cle americium, curium, and heavier elements and the han- 
the large quantities of product californium and other radio- 

ires a very highly shielded hot cell facility 
some of them undergo spontaneous fission. Designs for such 

facility are currently being evolved. Heavy element hot labo- 
required for research utilizing the heavy nuclide products 

program are in existence or are planned for a t  several of the 
sion’s laboratories. 

f i le  planning and construction of this large scale propam is 
program is currently being carried out 
mmission’s Materials Testing Reactor 

and Engineering Test Reactor (ETR) in Idaho to produce 
am quantities of californium and other heavy elements. The 

mion’s Lawrence Radiation Laboratory at Berkeley, Calif ., 
ntly isolated 30 micrograms of californium from a long-term 

tonium 

ents above plutonium (No. 94) on the periodic chart of elements. 



266 MAJOR ACTIVITIES 

Curtailment of the Aircraft Nuclear Propulsion 
during 1061 brought about an accelerated review of all 
literature generated by the activity over the past gears, 
30,000 documents mere esamined in the light of tlie recently rep 

ANP Classification Guide and about half were ddass i f id -xw 
the other useful documents have been downgraded to ~~~~~~ 

T h e  information will be valuable for the development of high ~ 

perature, gas-cooled and molten salt reactors, vlGc11 have ~~~ 

peaceful uses. Typical subject matter involved includes f u s ~ $ ~  
reactor fuels, niclxome fuel elements, and studies of liquid m- ~ 

heat-transf er media, including their compatibility with variow 
teritlls of construction. 

The “Classification Policy Guide” adopted by the C O ~ ~  
1960 continues to exert a strong influence on dl phases of tile 
fication-declassification program. It has permitted the r e l a %  of 
technology of the isolation and handling of plutonium metal 
compounds, for example, thus giving impetus to the  de^^^^^^ 
of the program for the use of plutonium as a nuclear fuel for pates 
and breeder reactors. 

Continuing the policy of reviewing and updating c l ~ ~  
guidance for the many and varied Commission activities, a n& 
of proflam guides have been completely revised. The mow bp* 
tmt of these are the classification guides for Naval Nuclear 
sion, Systems for Nuclear Auxiliary Power (SNAP) 7 and the 
Rocket (Rover). 

and the United Kingdom Atomic Energy AutIloritJ 
recommended clinnges in the joint u.s.-u.K. atomic Teapans 
fication guide. 
mission and the British Government, rwpectivelY, for find *p 
and adoption. 

(A\-) s c f i ~  
cl 

liom 

A meeting in October between representatives of the 

The changes are now being submitted to 
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INFORMATION 

Commission’s over-all information program has three basic 
s, consistent with national security : to fulfill the informational 

of tl1e nation’s news media; to provide the means for promoting 
individual understanding of atomic energy; and to furnish 

materials that will be of aid to the scientific and technologi- 
Namunity. Highlights of the latter two programs during 1961 

Commission’s American Museum of Atomic Energy at Oak 
Tern., had its millionth visitor. 
een new motion pictures were added to the Commission’s li- 
of films available for showing to professional and popular 

multi-purpose type of exhibit, “Your Stake in the Atom,” 
dded to the nuclear energy demonstration units touring the 

fie number of “This Atomic World’’ exhibits designed espe- 
condary school demonstration use is being increased from 

because of the heavy demand for this type of unit. 
er of abstracts printed in the Commission’s “Nuclear 

Abstracts” journal reached a new yearly high of 33,063. 
J. total of 6,200 new unclassified technical reports mere made avail- 

ing a new record for any single year. 
were published and seven were completed or on 

ere signed with four societies for the preparation of a 

OUT new Commission depository libraries, one within the United 
tes and three in foreign countries, were established. 

EXHIBITS AND EDUCATIONAL SERVICES 

%e 23 traveling atomic energy exhibits operating within the Com- 
xhibits Program during 1961 were viewed by 

.936 in 48 States. During the six years since formal establish- 
of this exhibit program for laymen, the traveling units have 
viewed by 38,057,608 persons in the 50 States. 
Wt, the Commission’s American Museum of Atomic Energy 
its millionth visitor. The Museum began operation March 19, 

the general public was first given free access to 
Ridge community. Housed in a building that originally 

idge as a cafeteria, the Museum has grown to 
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approximately 12,000 square feet of exhibits and demonst, 
the basic principles, current applications, and possible futu 
atomic energy. The Museum building also houses the Sfwm 
sion of the Oak Ridge Institute of Nuclear Studiemntmct 
of the Museum and the traveling mhibits for the Commi&oa 
building also serves as a training canter for the exhibits m 
provides the design and fabrication facilities needed for dev 
of the various exhibit components. 

Design of an entirely new “multiple purpose” exhibit, T o t w  
in the Atom”, began in January and fabrication of the 
mas completed in time for late Summer and Fall t r i a l  she- 
Maryland and North Carolina. The new exhibit is hou 
usual “Exhibidome”, a 50-foot-diameter aluminum g e o d ~ c  
work which supports a plasticized nylon canopy. Visitors 
hibidome find the perimeter lined with instructive animated 
and periodically are shown an unusual three-screen, multiple- 
1 q Q 2  





Educationa2 Literahre 

The number of requests for all types of atomic ene ra  infonn 
addressed to  the Commission’s Headquarters, to Commission o $ ~  
the field, and to major contract operators of Commission facai& 
timed unabated during 1961. I n  response to these reques 
mately 85,000 packets of informational literature, reading 
and individual answers to specific questions were supplied to 
secondary school, and elementary school students, teachers, lib 
and guidance counselors ; to adult study groups, teachers: 
conferences, and seminars ; and to the general public. 

FILMS 

During the reporting period, the Commission’s IO d o m d  
picture libraries, stocked with 115 popular and profs 
films, loaned them for more than 91,000 showings viewed 
mated 3,265,000 persons. 
areas they supply are listed in Appendix 7. 

Commission’s liaison offices in London, Tokyo, Brussels, and B 

The film libraries and the 

Approximately 80 professional-level films mere on 10 

S Q O 1 b  1 I 
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K i t h  French and Spanish versions of about 45 films available 

‘.p?“t 
ai June, the technical film, “Gas Cooled Reactor Experiment,” 
I11 was produced through the Idaho Operations Office by the Air jicb 

:s Lookout Mountain Air Force Station, for the Coniniission and 
1i.s. Army Corps of Engineers, was given a finalist aviard by 
Industry Film Producers Association on the basis of teclrnical 

mission added 15 films to its motion picture libraries 
reporting period. Motion pictures added were : 

~ = \ye% tlie latter two offices. 

-NUCLEON SCATTERING EX- 
color, produced by the University of 
ion Laboratory (Livermore) ; filmed- 

f. H. Pierre Noyes, giving an overall picture of the 
ngle-, double-, and triple-scattering 

matrix in terms of phase shifts. 
N THEORY APPROACH TO R’UCLEOR’-PI;TJ- 

ERING, 50 minutes, color, produced by the Uni- 
?sity of‘ California Lawrence Radiation Laboratory (Livermore) ; 

rof. H. Pierre Noyes, outlining some of the main 
s used in the calculation of the nucleon-nucleon 
om its analytic properties and unitarity. 

TO HIGH VACUUM, 20 minutes, color, 
pervision of Brookhaven National Laboratory 

Commission and the American Vacuum So- 
urn: what it is, the pump devices for 
ng high vacuum, uses of high vacuum. 

RJCLEAR REACTORS FOR SPACE, 20 minutes, color, pro- 
tomics International for the Commission ; summary of 

r auxiliary power) program aspect 
from nuclear reactors, stressing safety 

Utes, color, produced by the General 
he Dresden Nuclear Power Station from 

testing and operation. 
BRICATION, EBR-I, TV, 10 
rgonne NationaI Laboratory. Film de- 



Popu Zur 

THE INTERNATIONAL ATOM, 28 minutes, color, produe4 bv 
the United Nations and the International Atomic Energy Age&: 
summarizes peaceful uses of atomic energy in power and propulsi&, 
nature and uses of radioisotopes in agriculture, industry, medical diw 
nosis and treatment. Basic physical research and international cz3- 
operation in training are discussed. Produced with the wpemtion 
of 12 countries. 

ATOMS AT WORK: THE LATIN-AMERICAN EXHIBITS 
14 minutes, color, produced by the U.S. Department of Agricultrrm 
for  the Commission ; describes the Commission’s exhibit on peacdd 
uses of atomic energy during its Latin American tour, including Xi@ 
de Janeiro and Buenos Aires. 

THE ATOM I N  THE HOSPITAL, 13v2 minutes, color, prodad 
by the Handel Film Corporation Tith the cooperation of the, Cit,s af 
Hope RIedica1 Center, the Rfedical Center of tlie, university of cd+ 
fornia, and the Commission; the film is a visit to the City of RoF 

5 0 Q 7 1 1  t 3 

TECF 

The COmniiSS 

journal in the w 
iu &own a ste: 

more than 33 
mmth is attrib 
$0 Commission, 
md developmen 
fmign language 

The use of ma 
p i b l e  the incl 
ad report numl, 
don of these inc 
smnulated index 
%milable for Vc 
me 11-15 are e: 

‘‘Wuclear Scie 
WQides scientis 
W and the in 

current ni 
Tides the means 
merated during 

.. 



273 
1 Center to see its stahmary cobalt source, its cesium ring rota- 

total body irradiation chamber, and to the 
t Los Angeles Medical Center to view its 

JANUARY-DECEMBER 1 9 6 1 

1;MITED: FRIENDLY ATOMS I N  IN- 
RY, 28 minutes, color, produced by the Army Pictorial Center 

mission; a summary of the industrial applications of 
in nuclear gaging, radiography and tracing. 
LING ATOMIC ENERGY, 13% minutes, black and 

rodumd by United World Films, Inc.; a basic teaching film 
bing radioactive atoms, measuring radioactivity, nuclear fission, 

in reaction, nuclear reactors, radioisotope uses in bi- 

THE FARM, 12 minutes, color, produced by the U.S. 
ent of Agriculture for the Commission; describes the Com- 

t on atomic energy in agriculture at the first World 

medicine, agricultu.re, hdustry and research. 

dture Fair, New Delhi, winter of 195940. 

TECHNICAL INFORMLITION ACTIVITIES 

TECHNICAL PUBLICATIONS 
% 

’ O M f O T  3 LaigptiQn ggkarScience Abstracts 

The Comnlission’s “Nuclear Science Abstracts”, the only abstract 
a1 in the world solely devoted to nuclear science and technology, 

&om a steadily increasing growth from 4,000 abstracts in 1948 
than 33,000 in 1961. I n  1960, the figure was 26,000. This 

table to the increase in unclassified research within 
ission, the steadily increasing domestic and foreign research 
opment in the nuclear field, and the increased interest in 

of machine processing techniques, begun in 1959, has made 
e inclusion of personal author, corporate author, subject, 

r indexes in each issue, as well as the rapid cumula- 
se indexes. At the completion of Volume 15, a five-year 
index will be issued. Multivolume iridexes were made 

ble for Volumes 14 and 5-10. Cumulative indexes for  Vol- 
15 are expected to be ready during the first quarter of 1962. 
itr Science Abstracts,?’ through its informative abstracts, 

ientists and engineers in the national nuclear energy pro- 
d the international scientific community with an awareness 

rent nuclear literature. Through extensive indexes it pro- 
means for retrospective retrieval of the nuclear literature 
during the past two decades. 

language translation. 
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A total of 943 copies of classified reports was sold dur;lS lwl 
t o  access permit holders under the Commission’s Civilian A~~~~~ 

b 
Program, and 168,219 copies of ~ .~~ las s i f i ed  reports were Prorid4 
the Department of Commerce, office of Technical Servim (0~s)  

titles were made available for sale through OTS, and tre- added ta 
the collections of the Depository Libraries throughout the gniW 
States and abroad, bringing the depository collections to a bM 
of approximately 40,000 titles. 

for sale to the public. During the year, 6,200 new UClassified rewE t 

Bib Jiographies 

The Commission published numerous formal bibliographies = drn= 
h g  calendar 1961. Some of the subjects covered include: Gmp% 
Controlled ThemumzccJear Reactions, Radioisotopes in Agr;culturr, 
Nuclear Explosion E f e c t s  on Structures, Radwbotopes in M d k  
CiticaJity, Radiation ShieZding, PZutonium, Radioisotopes in ~d 
Industry, and Radioactive F’aWout. These bibliographies m m- 
notated and contab extensive subject and author indexes. 

Technical Symposia Papers 

During the reporting period, the Commission published 32 COB 
tions of papers presented at  scientific and technical symposi&, mwt* 

ci “Bibliographies of Interest to the Atomic Energy Program” (TID 3043, Rev. 1) 
able from Office of Technical Services, U.S. Dept. of Commerce, $3.00. SuPPl*ab a d  
2 to TID 3043 listing additional bibliographies are also available from OTS for 5 
$1.75 respectively. 
published irregularly updates TID 3043 and announces bibliographies in pe 
Available from Div. of Technical Information Extension, P.O. Box 6% Oak 
without charge. 

“Informal Listing of Bibliographies of Atomic Enern LiD38pon 
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conferences. 
describes the 

a dW& s contractors 
ib*l.Uf& or participan 
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The Commission also issued a catalog 33 which 

proceedings of meetings of which the Commis- 
were sponsors or co-sponsors, or in which they 
ts. 

the Commission’s program of sponsoring the writing and 
books, monographs, and reference works in the 

uclear science and technology, six volumes were published 

e 2, FueZ Reprocessing, Reactor Handbook (2nd Ed.) ; Vol- 
ics and Shielding, Reactor Handbook (2nd Ed.);  The 
; Rare Earth Alloys; The Metal Plutonium; Nuclear 
Elements-Metallurgy and Fabrication ; Applied Gam- 

Spectrometry ; Principles of Cyclic Particle Accelerators ; 
Reactor Cross Sections. 

es were completed or in press by the end of the year: 
Stress Techniques in the Nuclear Industry ; Atomic Energy 

iation Effects on Organic Materials ; Nuclear Propul- 
nt  Ships; Effects of Nuclear Weapons (a  revision) ; 

ering, Reactor Handbook (2nd Ed.) ; and Uranium 

tmcts mere awarded for writing two books, entitled The Efl’ects 
on the Nervous System, and Principles of Re- 

’s monograph program was formally initiated with 
racts with four scientific societies for the prepara- 
onogmphs. The Americau Institute of Biological 
y preparing six monographs (three titles remain 
M a r  and Molecular Biology ; Insect Physiologg- 
mmalian Cells. The American Society for Metals 
ographs : Fabrication of Nuclear Reactor Control 

Advanced Techniques in Powder Metallurg-g ; Materials for 
1 Rod Drive Mechanisms ; Non-Destructive Testing of Nuclear 

Other Than Fuel Elements ; Principles of Fabri- 
n of Metallic Fuel Elements for Power Reactors; and Radiation 

on the Toughness of Ferritic Steels. The American Indus- 
aiene Association is preparing three monographs : Beryllium ; 

of Technical Meetings.” available on request from the Division of Tech- 
Extension, U.S. Atomic Energy Commission, P.O. Box 62, Oak Ridge, 

nical Books and Monographs” sponsored by the US. Atomic Energg Commission. 
efrorn the Division of Technical Information Extension, P.O. Box 62, Oak Ridge, 
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Tech&& Progress Beview8 

P m r  Reactor Technology. This review of reactor developmat 
oriented toward the reactor engineer. I t  is intended to 
terested organizations in the task of keeping abreast of ~~~ 

designs and applications in reactor technology for  civilian ~ p p ] i ~ ~ ~ ~  
In addition, available operating experience is reviewed and ms 
marized. 

Reactor Core Materials. This quarterly covers signifm,nt 
ments in the field of solid reactor core materials including fuel, 
moderator, cladding, and structural materials; nuclear poisou; ad 
special fabrication techniques. 

Reactor Fuel Processing. This review covers all aspects of the im- 
portant fuel processing field-commercial, safety, metal prepam- 
waste disposal, and aqueous and non-aqueous processing. 

Current Reporting on. Prujects 

Considerable time of ten elapses between the start of a resear& F!b 
ect and its being reported in the literature. To enable scient& 

=Available by subscription (domestic, $2.00 a year; foreign, $2.50 a -*le tt 
individual issue ($0.55), throngh Superintendent of Documents, U.S. Governmat - 
Office, Washington 25, D.C. 
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e aware of projects as soon as they are started 
ission has initiated a pilot run of a publication listing re- 

nd development projects in the fuels technology area. The 
der writes a short description of his project as soon as it is 

This information is then printed on punched cards which 
-orted and automatically photographed. Indexes by subject, 

company are also produced using the same mechanical 
ques. The quarterly issuance of this publication would cover 
mission research and development projects. 

commission continued its program of obtaining information 
dometic and foreign organizations through exchange agree- 

return for this information, the Commisssion supplies 
e Abstracts ( N S B )  and selected unclassified reports. 

1961, 33 new exchanges were initiated, bringing the tutal to 
es in 44 countries, and 103 exchanges with domestic 

A number of exchanges were terminated by mutual 

received on exchange are abstracted in NSA. Copies 
are distributed to  domestic depository libraries and journals 

vailable through the interlibrary loan services of the 
v, Oak Ridge Institute of Nuclear Studies, Oak Ridge, Tern. 

ximately 600 Commission-sponsored translations were an- 
in ‘‘Nuclear Science Abstracts,” distributed to official 
and made publicly available through the Office of Technical 

Special Libraries Association Translation Center, 
Crerar Library. Among the translated monographs were the 

‘Contribution to the Study of Medullary Syndrome 
g Irradiation : An Experimental Study;” “Theory of Notch 
Principles for Exact Calculation of Strength with Reference 

and Materials ;” “Oscillation Matrices aad Kernels 
Vibrations of Mechanical Systems ;” “The Magnetic Prop- 

re of Matter;” and “Hydrodynamics and Heat 
During Boiling in High Pressure Boilem” 
b as continued participation in the program administered by 

Science Foundation whereby foreign currencies accru- 
ted States from the sale of Surplus Agricultural com- 

or translation purposes (Public Law 480, Section 



Xexico C i t g  Library. As a part of its program of encouraging the frf 
nuclear industry and science, the Commission has established 183 depusitarf 
libraries, each of which contain approximately 40,000 technical reprts 
books dealing with atomic energy. Eighty-seven of these depository l i b w s  
are in foreign countries. Photo shows a corner of the library in Mesic0 CJG 
which houses a Commission depository library. 

DEPOSITQRY LIBRARIES 

During 1961, four more Commission depository libraries-one de 
mestic and three foreign-were established. I n  the United S t o t q  L 
new library was located at the University of North Dakota. A b m 4  
one library was established in Brazil at the Institute of AtomicEnerg, 
Siio Paulo, and two were established in Indonesia, one at &djA 

a~ “Tmnslatfon Title List and Cross Reference Guide.” edited by Frnnces E* Smrn 
(TID-4025). Arailnble from the Ofice of Technical Services, U.S. Department of car, 
mercc, Washington 25. D.c.. for $5.25. 

“Translation List,” published irregularly. npdntes TID 4025 rind announce% mnstr- 
in Proceas. Available from the Division of Technical Iaiorrnation Extension, P.o.BS !fS 
Oak Ridge, Tenn., without charge. 
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gniversity and the other at the Institute of Technology, Ban- 
AEC depository libraries in the United 

87 outside the United States assigned to 61 countries and 

ommission is cooperating in a program sponsored by the 
Science Foundation for establishing 12 regional depository 
that d l  house and service collections of all U.S. Govern- 

@ports. The program is being administered by the Office of 
Services, Department of Commerce. Eleven of the libraries 

were already AEC depositories ; the exception being the Uni- 

atin American countries in making more complete 
sitory collections, the Commission conducted two 

tion workshops in cooperation with the National Science 
ion and the Inter-American Nuclear Energy Commission. 
workshop was held in Rio de Janeiro, Brazil, during April 

by information specialists from Brazil, Argentina, 
0, Panama, and Paraguay. The second workshop was held in 
Peru, during October with participants from Peru, Chile, Co- 
Ecuador, and Venezuela. 

ational organizations concerned Kith atoniic energy. 

EDUCATION AND TRAINING 
rly in 1961, the Commission reorganized its educational assist- 
activities which provides aid to non-profit educational institu- 
in establishing or expanding nuclear curricula. A Coordinator 

ion and Training mas established in the Office of 
a1 Manager for Research and Development. The 

oint within the Commission for nuclear 
ing, and is responsible for overall coordination 

mtional activities including the development of policy, plans, 
m s ,  procedures, and reporting associated with these activities. 

sion’s program of training for foreign 
der the International Activities section of this 

ucational assistance activities are designed to 
utions in accomplishing the following three 
assure a continuing supply of capable nuclear 
or the atomic community; ( g )  to diffuse nu- 
ut d l  pertinent curricula; and ( 3 )  to assist 

ission’s educationaI assistance activities 
h 1960 mere directed mainly to the fulfillment of the first ob- 
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jective. However, greater emphasis is no% being placed 
objective of diffusing nuclear technology throughout tfle O n  educcltiotta the 
system above the elementary grades, i.e., the study of tile applicatioci 
of the principles and phenomena of nuclear science in ph 
try, biology, and other disciplines and in engineering and indusrrj, 
techniques and processes. This covers the academic range f 

rorn tb 
Accomplishments in. 1961 through c~mmission-sponsor~~ prow 

YSiCS, eher, j, 

high schml level to postgraduate activities. 

am summarized as f o h v s  : 

-Nwebpfirr 
Faculty Trained in life and physical sciences and engineering-, in- lQ6l &w$ 

*ma 

(in maauj 
and engineering including isotope technology-, 248 471 $3. 5 s2, 

reeeioiw prank 
1861 Tadc& lQ61 

Equipment Grants in life and physical sciences 

Loan of Materia& 

For educational purposes, nuclear materials such as normrif 
enriched uranium, graphite, heavy mater, and neutron sources 
loaned to universities. During 1961, material valued at a p p h  
mately $1.4 million was loaned ; at  year and, the total value since 1~ 
to date was approximately $12.4 million. 

PHXSICAL SCIENCES AND ENGINEERING 

FucuJty Training 

The past year represented the sixth consecutive year that  sum^ 
institutes have been conducted under the joint sponsorship of &E 

Commission and the American Society for Engineering E d u ~ ~ ~  
(ASEE) to provide opportunities for advanced training in nn* 
science and engineering, as 128 faculty members attended seven id- 
tutes held at Purdue University, Pennsylvania State TJniTe&s 
North Carolina State College (two institutes), Stanford U n i ~ d p  
Argonne National Laboratory, and University of Michigan- s* 

hining Equipnz 
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Nuc Zear Matem’ah Services 

The nuclear materials ‘services program is made up of tK 
Pm: (1) to assist educational institutions to acquire nuclear ~~~~~~~ 

needed for their training progams, and (.2) to provide fuel-cFcle ~ 

sistance for university reactors under the research reactor asist;tLTfpp 
program. 

During 1961, the Commission approved loans to 103 scllmls withm 
charge for neutron sources, graphite, heavy mater, natural 
reject slugs, and enriched uranium for instructional purposes. sim 
this part of the program was initiated in 1956, nuclear m%h 
valued at $12.4 million have been loaned to 221 institutions. 

Under the research reactor assistance program, in 1961, the ca- 
mission agreed to : provide additional funds for fuel fabrication fm 
the Georgia Institute of Technology reactor, provide funds for €4 
fabrication and loan fuel materials for the Cornell Universib 
power reactor, provide additional funds for fuel fabrication 
loan additional fuel materials for the Massachusetts Institute of T& 
nology reactor, and loan fuel materials for the Quehanm ~~~ 

acquired by the Pennsylvania State University as a @t from tk 
Curtiss-Wright Corp. The fuel fabrication grants totaled ~1~ 
and the value of the materials loaned was $439,000. since in 
of this program in 1954, reactor projects have been assisted M 
manner at ten educational institutions, the total value of 
loaned being $1.7 million and total funds authorized for fuel fi 
tion being $622,000. The program is carried out in coopera 
the National Science Foundation which provides ganh 
construction of university research reactor f acilitis. 

F&ty Trainin5 

k i n g  the SUI 
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Appointments at National Laboratories 

1961 a temporary appointments program was conducted 
, graduate, and undergraduate students at the Argonne 

1 Laboratory for periods of from three months to one year. 
the Oak Ridge National Laboratory, faculty members participated 

summer of 1961. Temporary appointments are also avail- 
& more limited basis at other Commission laboratories. 

academic year, 18 universities were sponsored 
dwest Universities in a program of laboratory 

rgonne National Laboratory and 163 students used 
me's facilities for a total of 516 student days of instruction. The 

'OritY vere enrolled in graduate study at their respective universi- 
W Eighty-three days of staff and facility time were given to this 
*hion of Argonne's cooperative effort with the universities. One- af of the students' time was spent on the Argonaut and AGN-201 
@sng reactors. The remainder of the instruction was distributed 

other facilities for experiments in fuel fabrication, fuel re- 
heat transfer, reactor control, nondestructive testing, and 

LD?E SCIENCES 

r of 1061, faculty training in radiation biology 
Commission through 24 six- to eight-week courses- 

€(for high school teachers, six for college teachers, and two for high 
001 and college faculties combined. These courses were held at 

In  the fall of 1961, three in-service sessions of one 
week were started a t  three universities (Montana 

te University, Texas Women's University, University of Wash- 
e o n )  providing the same type of radiation biology training for a 

@18.&33 
n ce p t i an 

in this 
laterials 
f abric3 = 

ion with 
,-ard the 

'UnirerRity of Michigan, Oak Ridge Institute of Nuclear Sciences, University of 
&ester, Syracuse University, Tulane University, and University of Washington (college 
ueberd : Adelphi College, Bowdoin College, University of California, Florlda State Uni- 
WtY, Howard University, University of Kansas, University of Minnesota, Nontana State 
EaPersitS, University of New Nexico, Ohio State University, University of Puerto Rlco, 
Mae University, Texas Women's University, University of Washington, Wayne State 
URmitY, and University of Wyonifng (high school teachers) : University of Hawaii and 
mepee Institute (high school and college teachers). 



Equipment Grants 

FELLOWSHIPS 

IndWtriaZ Fields 

Eight physicians were awarded fellowships for graduate t- 
in industrial medicine for the academic year 1961-62. T~~ d ~ -  
tional fellows were awarded a second year of training. me fellom 
are at the medical schools of Pittsburgh, Yale, Rochester, and ht 
vard Universities. 

Sixty-eight fellowships have been awarded in this program, ~m 
has been administered for the Commission by the University of F d -  
ester since 1950. 

Six industrial hygiene fellowships were awarded for the academk 
year 1961-62 bringing the total number of awards to 62. T a p e  
State University was added to the list of participating unirersitm 
which includes the University of Cincinnati, Harvard TJniw-rslF. 
the University of Pittsburgh, and the University of lfichi,ban. 

There are 44 health physics fellows for the current academic := 
1961-62. Twenty-seven of last year’s fellows are continuing ~~~€ 

study. Approximately 600 fellows have received this s p i d a  
graduate training since 1950 a t  the universities and Cam’ 

* 

installations nom cooperating in the program : VanderbilL 
Rico, Rochester, Harvard, Michigan, Kansas, Washington ~~~~ 

California (Berkeley) universities, together with Oak Ridge7 

&ports from 
have be( 
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and Argonne National Laboratories, General Electric Co. 
tional Reactor Testing Station (Idaho), and 

mrence Radiation Laboratory, University of California 
eley and Livermore, Calif .) . 

e program for advanced training in health physics, to equip ex- 
& health physicists for senior positions, began in the academic 

graduate fellows. One man has obtained his 
rom the University of Michigan and f ellomship renewals 

granted to the other four. Five felloms began training in the 
a j c  year 1960-61, and five in 1961-62. These fellowship pro- 

%re administered for  the Commission by the Oak Ridge Insti- 

this program, conducted under the auspices of the Ameri- 
h of Biological Sciences, 30 biologists actively engaged 

earth work at universities and Commission installations in vari- 
of radiation biology, visited 36 small colleges and universi- 

offered formal lectures to students and faculty, advised 
mbers on their teaching and/or research programs, and 

bt s m e  of their time in conferences with students. 
a*  

01s receiving grants show that approximately 150 
have been expanded to include instruction in aspects of nu- 

technology related to medicine, public health, agriculture, phar- 
veterinary medicine, and general biology. Thirty- three of 

ed laboratories and/or general teaching facili- 
quipment, and approximately 25 new faculty 
ded or assigned in the subsequent programs. 

ent in courses relating to radiation biology during the aca- 
year 1960-61 increased by 600, or approximately 20 percent. 

Tan. 
nic yes RADIOISOTOPE AND RADIATION EDUCATION 

part of its faculty training program, and in couperation with .mission 

tional Science Foundation, the Commission during 1961 sup- . Puerm 
+atttelt five college faculty summer institutes on the use of radioiso- 'J3rU4k- 
9 radiation principles, and safe handling techniques. The insti- 



Equipmefit Grants 

The Commission also assists training physical scientists and m ~ -  
iieers in radioisotope technology. During 1961,317 students atten&& 
two to six week courses in radioisotope research and applied t%irnol- 
ogy at Oak Ridge Institute of Nuclear Studies. 

A laboratory manual with accompanying instructor’s notes fm 
radioisotope experiments in the college chemistry curriculum has 
compiled. Copies have been distributed to over 700 colleges md 
versities to encourage and assist radioisotope training. The m d  
and notes have also been placed on public 

Mock-ups of equipment in radiochemistry and industrial radjob 
tope devices have been designed for  training purposes. FuU& 
engineering drawings permitting construction of these training aids 
have been prepared for general distribution.= These device ha 
certain advantages over their industrial and commercial c o m t w - w  
since they are specifically for laboratory demonstration and 

Educational Films 

A film, “Industrial Applications of Radioisotopes,” prepnd k 
the Army Pictorial Service for the Commission was exhibited 

Radioisotope Experiments for the Chemistry Curriculum-Student Work- TTb 
6374 : Radiohotope Experiments for the Chemistry Curriculum-Instructor * 
6375. Avnilnble from OIfice of Technical Services, U.S. Department of COlllm- Bip. 
ington 25. D.C., $2.00 and $1.00, respectively. sa 

CAPE 811-822 : available from Cooper-Trent Blueprint and Microfilm 
Wilxon Blvd., Arlington 1, Va., the Commission’s distribution COatniCtor for 
materials. 

Other Activities 

Because of the 
d a t i o n  techno1 
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the year. Directed to industrial management, engineers, and 
icians, the film was photographed in 26 industrial plants and 
tories which use radioisotopes to help produce rubber products, 

s, paper, nylon, ships, petroleum, foods and other 
cts. Examples of thickness, density, and level gaging, mdiog- 
and tracer applications are shown. 

a contribution to world development, the Commission has trans- 
this film into five languages : French, Spanish, Portuguese, Ger- 

opular-level film, “Opportunity Unlimited-Friendly Atoms in 
try,” narrated by Commentator John Daly, also has been pro- 

gwd for the Commission. Directed to the general public and suit- 
$ i j e  for TV showing, the 28-minute color film is taken in part from 
- more technical film described above. I t  illustrates how radioiso- 

contribute to more efficient industrial production and quality 
e01 of numerous consumer products. 

new field of educational television has been entered by the Corn- 
‘&on’s release of its first video-taped film. This &minute film 

nts some of the fundamental concepts of alpha, beta, and gamma 
ation. It initiates a series of video-taped films to be released 

the series title, “Understanding the Atom”. 
above films may be borrowed for nonprofit group showing from 
ssion film libraries (see Appendix 7). 

i - 

~ 

i 

Because of the rapid world-wide developments in radioisotopes and 
ation technology having potential benefits to U.S. and world in- 

if more widely recognized, the Commission has undertaken a 
of monitoring and evaluating developments in the foreign- 

age literature. Information generated by this program is dis- 
the usual educational and technical information 

s to familiarize U.S. industry and the educational 
value of radioisotopes, the Commission has co- 

ious educational and industrial organizations in 
hg a series of regional conferences covering radioisotopes tech- 

lications, safety practices and regulatory controls. 
g 1961, six conferences %ere attended by 1,200 scientists, engi- 
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--. 4. 

Firefighter Instruction. Since fighting fires 
terials can be hazardous, especialb to untrained Personnel, the C o ~ ~ i s s i n o  cup 
ducts short, intensive instructor training courses for fin? departments throlubcrut 
the nation. 
departments. In addition to lllethOdS Of fire fighting to be used, the coorru, 
include the fundamentals of nuclear enerm. Photo shows a group of tag- 
fornia fire training instructors a t  the Commission course held in Sto&tc,& caU 
during October 1961. 

In turn, these instructors hold training sessions for the men of 

INDUSTRIAL AND VOCATIONAL TRAINING 

Assistance to Vocational Xchoob 

During 1961, the Commission and the U.S. Department of ~aith, 
Education and Welfare (HEW) published material 40 for 
training firemen in regard to the hazards that may be enmu- 
while fighting fires involving radioactive materials and how to t s d  
such hazards. 

The publications mere prepared on the basis of recommendstim 
made by a committee composed of State directors of rocatiod 
education, firefighter trainers, the National Professional Curria- 
lum Materials Committee for Trade and Industrial E d u ~ ~ ~  
the Commission, and the Office of Education of HEW. This rn@rikd 
has been distributed to directors of vocational education in * 
states and the District of Columbia. I n  addition, an intensire 

“Peacetlme Radiation Hazards in the Fire Service”, O E - 8 4 0 1 4 - 0 r i e n ~ ~  E&L 
Instructor’s Guide ($0.35) ; OE-84015-Orientation Unit, Student Manual (80.808 WS- 
840lD-Basic Course. Resource MnnuaI ($1.00) ; OE-8402&Basic Cotlne, I m d  
Quide ($0.60) ; OE-84021-Basic Course, Student Guide ($0.30) ; and 033-84- 
Couree, set of 22 charts ($2.00) ; available from the Superintendent Of mma 
Government Printing Ofice, Washington 25, D.C., at indicated prices. 

5 c 0 --j \; 2 9 
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instructor training course has been offered by the Commission 
structors within State vocational school systems who will 
the courses to firemen. During 1961, approximately 160 fire- 

ter trainers attended the instructor training courses in Charlotte, 
Stockton and Pasadena, Calif. ; Salem, Oreg. ; Albany, N.Y. J 

d, Va. ; and Ann Arbor, Mich. 
ey made late in the year by the Commission indicated that 

ave already agreed to conduct fire-fighter training classes 
publications as textbooks. 
has been a continuing demand for the specialized course 
4l developed by the Stanford Research Institute for the 

by both industrial organizations and State school systems. 
tors, using this material, are conducting classes in such States 
fornia, Pennsylvania, Ohio, New Jersey, and Texas. 

REACTOR SUPERVISORY TRAINING 

ingport Course 

the first part of 1961, 14 students completed a four-month 
r training program course at the Shippingport Atomic Power 

leven of the students were from the United Kingdom, two 
, and one from Sweden. No other course was scheduled 

year in view of the shutdown of the reactor for re-fueling. 
rse is scheduled for January 8,1962. 

ne training course is designed to give domestic and foreign super- 
personnel, engineers, and specialists a practical background in 

r fields of science and engineering which are not normally 
iated with conventional power stations, but which are essential to 

efficient operation of a nuclear power station of the Shipping- 
t also provides an opportunity for actual experiences in 

on, maintenance, health physics, chemistry and testing for this 

opment of Training Programs for Operating and Maintenance Person- 
wer Generation Systems ($0.45) ; SRIA-11, Preparation for  Nuclear 

Training in a Trade Union ($0.50) : SRIA-lla, Instructor’s Guide Survey of 
Power Plant  Applications ($0.50) ; SRIA-12, Trial Presentations of a 
ining Course in Two Adult Vocational Education Programs ($0.55) : 
r’s Guide : Survey of Nuclear Fundamentals of Radioisotope Appli- 

in Industry ($0.75) ; SRIA-20, Development of a Training Program for Radio- 
Workers in Industry ($0 .75)  : SRIA-21, Instructor’s Guide : Radiation Safety 
: SRIA-22, Development of a Radiation Safety Training Program for  Industrial 
blk Service Personnel ($1.00) ; and SRIA-23, Radiation Safety Training in a 

.35), available from the Superintendent of Documents, U.S, Qovern- 
Washington 25, D.C.. at Indicated prices. 
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Types of Courses 

instrae The academic training courses have been tailored to furnish 
tion suitable to the criteria established for personnel in my 
control program. The courses, which have been conducted sinrn 
1960, are of two types, one m b g  a full year, the other being con- 
ducted over a ten-meek period. 

The one-year program. This propam consists of nine months 
academic study plus three months of field training. The a m d e  
study is at tlie graduate level and is presented at universities, 
as Harvard or Michigan. The three months of field trainiig is km 
as practical work in a Commission facility. 

physics and the controls needed for health protection purposes & 
desiped for personnel mho mill have positions requiring a hi& h d  
of teclmical responsibility in the radiation control program. 

This course comprehensively presents the theory of m& ~ 

The ten-week program. Tlis course consists of ten 40-how 
of intensive training in health physics. Approximately half of tfrr! 
course is devoted to academic study and half to field training. a 
course is usually presented in Commission operations offices ~~~ 

it can be presented in universities that have a large radiation p 
gram. Primarily, this course is designed for personnel who dl 
perform field work in a State radiation control program under s g p  
vision. Three such courses have been offered in the past ye='- 

Orientation training. I n  addition to the academic COWSIS, ori 
tion training is available. This training consists of a m *  
State personnel to visit AEC Headquarters in Germantom, Md, 
study licensing and inspection procedures. The length of the 0 

4a See pp. 266-267, Annual Report to Congress (January-December 1!+69)* 
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rogram is flexible and is suited to the States’ desires. State 
also accompany Commission compliance personnel on in- 

s and investigations for orientation purposes. 

$& course. Since there has been a reluctance by the States to 
ersonnel away from their normal duties for long periods of 

Commission is considering the feasibility of conducting col- 
courses on a local or regional basis, making training 

;&&le to State agency personnel through late afternoon, evening, 
Saturday classes. Training through this mechanism will, of neces- 

require a longer period of time. In addition, since not all col- if5 have complete radiation laboratories, possible locations for such a ,,urss may be limited. With such a course, field training will have 
be arranged for shorter periods, probably in the summers. A pilot @ 

@ion course is now being planned. 

#@ 
1 

c#g to States 

One reason given by the States for not enrolling the anticipated 
,umber of personnel has been lack of funds for travel and living ex- 

for the students. This has been a prevalent statement on the penseS 
of cities and counties. The Commission pays the tuition and 

binistrative costs of these courses to the institution presenting the 
murse but does not pay stipends or cost of travel. The latter must 
%borne by the States or local government. 
Tlie Commission has worked closely with the U.S. Public Health 

&ice in developing a possible IO-meek extension course for  Strzte 
grsonnel. 

CONTRACTING POLICY 
Slajor activities in the Commission’s area of contracting policy and 

metices during 1061 were : 
Revised Commission policies regarding improved contractor selec- 

ion procedures were put into effect for those types of contracts where 
qpropriate. 
Kew provisions were wrltten into contracts covering operation of 
actors which better delineate the duties of the contractor regarding 
afe operation of the reactor. 
Policies regarding reimbursement of contractors for costs in- 
olved in the preparation of bids and proposals, and incentive com- 
ensation, were revised. 

Small business” contractors received 41 percent of the total dollar 
due of subcontract awards in Commission activities as compared 
ith the 39.3 percent average for the period 1951-1961. 

(i 

c fl ‘1 - -. 
62160742-20. c . , J: 
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Contractor Selection Proceduy*es 

Some of the more significant features Of the policies and pm 
dures are : 
a. Requirement for inclusion of financial and legal repRsenhtim 

in addition to the other qualified members, on boards far 
selections requiring Headquarters approval 43 and for s~~~~~ 
selections 44 in the field. Board membership may include epm 
sentatives from other Operations Offices and/or H e a d q u g w  
where appropriate. The legal representative will participate 
advisor to the board, but will not necessarily be tt board m a b s  

b. Requirement that requests for proposals contain an appropGstc 
summary statement on the selection criteria to insure that the pmA 
posals mill be as responsive as possible to the criteria to be iF, 
the evaluation. 

e. Assistance is to be obtained (whenever substantial work of 8 de 
velopmental nature will be involved in the contract) from 8 Chm- 
mission national laboratory or other Commission research fncilirv 
in the development of any technical specifications used in the &- 
quest for proposals and in evaluating the feasibility of the tech 
nical features of the proposals. 
Through appropriate incorporation in CPFF prime contractor pmb 

curement procedures, these policies will also cover suhmtnwhx 
selections. 

Contracts requiring Headquarters’ approval include those which cover the 0- J 
Government-owned facilities. are above the managers’ of Aeld oBces contracting an- 
o r  involve new or unusual contractual arrangements or undertaking likely to P m  
unusual interest. 

considers to be of neater imnortRnce than his contractud authority, althO& &€ 
44 The term “significant selections’’ means those which the manager of the fiefa * 

I 

6Ultant contract may be within his delegated contractual authority. 
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d e d  Zealth and Safety Contract Provisiom 

sult of review and study following the SL-1 reactor inci- 
additional contract provisions have been adapted for inclusion 
contracts and existing contracts when such contracts involve 

start-up and/or operation of Commission-omed, non-licensed 
n, including critical facilities. 

e additional provisions place emphasis on the contractor’s nu- 

preparation of detailed plans and procedures designed to assure 
the safe operation and maintenance of the reactor and obtaining 

ission approval of these plans and procedures. 
rrying out of a training program assuring that the Com- 

kssion-approved plans and procedures for nuclear safety are com- 
pletely understood by all contractor personnel who are, or will be, 

ety responsibility for : 

P- &raged in the operation and maintenance of the nuclear reactor. 
burance  that all operational and maintenance activities are per- 
formed by qualified and adequately-trained personnel and, except 
as otherwise agreed in writing, are conducted a t  all times under 
fie supervision of personnel who are able to quickly appraise and 
ontrol emergency conditions that may give rise to the risk of a 

Establishment of a system of inspection (including review of in- 
spection reports by highly competent technical groups) that will 
(1) provide frequent and periodic checks of reactor performance 
and of the qualifications and training of operating and maintenance 

onnel, and (2) provide for investigation of any unusual or 
predicted reactor conditions that might affect the safe operation 

Reporting promptly to the Commission’s contracting officer any 
physical condition of the reactor or its operating 
that might affect its safe operation. 

’Or 

The Commission’s policies governing the reimbursement of its con- 
tors to allow costs of preparing bids and proposals and incentive 
pensation were revised and issued4e effective August 16, 1961. 

reparing bids or proposals, whether successful or 
hich are properly chargeable to the division, plant, 
t which contract work is being performed, mill be 

rovide that : 

PP. 38-39 and 141-145 of this report. 
*Sotice of the changes were published in the Federal RegWer  on August 16, 1961, 
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Small Business 

Small business received a significant share of the total C o ~ i ~ o n  
Subcontract awards during fiscal year 1961, totaling $277.4 million, 
or 41.4 percent of the $669.2 million total subcontract awards. B~ 
comparison, the small business share for the period, 1951 t h m q ,  
1961 was 39.3 percent. Small business received approximately $190.4 
million worth of new prime contracts of the estimated $2.6 baian 
worth awarded during 1961. 

The Commission and its cost-type contractors continued to part;& 
pate in Small Business Administration-industry cunf erences held 
throughout the country, providing representatives and contmctofii 
exhibits on subcontracting opportunities. Maximum practicable smafl 
business participation under the Commission’s prime contracts md 
subcontracts continued to receive emphasis at the Commission’s @- 
erations Offices and by each cost-type contractor purchasing ~fim- 
Commission personnel also worked with the General Services A h -  
istration in revising the Federal Procurement Regulations to S@ 
en the subcontracting small business program for all e ~ e d m  
agencies. 
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fiscal year 1961, the Commission and its cost-type contrac- 
disposed of 115,000 cubic feet of records having no further value, 

gfi lr,o~@ feet more than in 1960. About 238,000 cubic feet, represent- 
"', 41 percent of all Commission-contractor records, were housed in 
'9b cost storage areas at the end of the fiscal year. 

Corn, 
eru ice 
Venue 
tween 

INDUSTRIAL RELATIONS 
During 1961, the f ollowing developments marked the Commission's 

jodu&Ll relations : . The work force of civilian atomic energy employees in 1961 was 
&hated to be about 193,000 persons. 

a Employment by Commission contractors dropped slightly, par- 
tjauY because of the cancellation of the ,4ircraft Nuclear Propulsion 
p m p m ,  and completion of certain maintenance-type programs. 

Work stoppages due to labor disputes had only a minimal effect 
Commission programs. . Bme earnings among the Commission's contractor work force 

$nt&ued to show an average annual increase of about five percent. 
0 The Commission reviewed, and after making some minor changes 

for clarity, reaffirmed its long standing contractor personnel manage- 
ment and labor relations policy. 

a A survey showed that there are a t  least 14 jobs that are unique 
atomic energy occupations. 

MANPOWER FOR ATOMIC ENERGY 

Total employment 47 in 1961 for all sectors of the atomic energy 
Md, exclusive of members of the Armed Forces is estimated to have 
teen 193,000. Some 138,000 persons, of the total, mere employed by 
industrial firms. 
Information for two of the sectors, industrial employment and Fed- 

ml service, was secured from nationwide surveys. The U.S. Bureau 
of Labor Stntistics collected data from those industrial establish- 
ments employing atomic energy workers and the U.S. Civil Service 
Cdmmission obtained the Government service data from its annual 
bventorg of Federal personnel. - 

'This employmwt comprises research and production nctirfties exclusively and directly 
kated to the development of poods nnd Remfces for the atomic energy fleld. including 
m n h  mlninn. milling. enrichment of uranium, reactor manufacturlng, operation of 
mChv. etc., and rnrious typw of nnclear research as well RS training in nudear subjects. 
%rdndpd are the actual applications of niiclenr energy for transmission and coaaumption 
*eimricity, nnd nuclear shfp operntion : nlrto the use of radioiRotopes merely as a tool 

oefh-d or dental practice, in an industrial process or in non-nuclear research. 
' 1p fq ! ! : ; ,  I- 
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Industrial Employment 

According to the Bureau of Labor Statistics’ study,(S about ~~~,~ 
atomic energy workers were employed in 1961 in establishen& o&_ 
ated by industrial firms comprised of both Commission mntractom 
as well as non-contractors. Covered by the survey were 257 compani- 
operating 318 establishments. 

I n  a previous 1960 sur~ey ,4~ coverage was limited to the facilities 
the Commission’s major prime contractors. For 1961, however, &e 
investigation was broadened to comprise all industrial &,ab&bmb 
where atomic energy activity might exist. The 1960 fim hcludd 
certain laboratories under the management of educational instit,, 
tions which were surveyed by the Bureau of Labor Statistics. H ~ ~ -  
ever, for 1961 some 20 of these University laboratories are k,-ludd 
in the National Science Foundation survey, as are all of the &mb 
sion’s national laboratories operated by university contractors. a 
Commission’s national laboratories included under the educatiod 
institution survey employed close to 16,000 persons during 1960. 

Engineers, scientists, and other technical workers account& for 
about 31 percent of all employees in 1961. This percentage mim~ 
the heavy demand for highly trained professional and technical man- 
power in atomic energy development and production. Many skidled 
craftsmen mere also employed, representing about 20 percent of total 
employment. 

The activities of the surveyed establishments were divided into 15 
major economic segments. On the survey questionnaire, each unit 
reported the nature of its dominant activity, the two largest sepeets 
being atomic energy defense production facilities and Commissh 
laboratory and research facilities. When evaluating the rehtiFe a- 
ployment by activity types in 1961 a.,s against 1960,60 it must be - 
nized as already mentioned, that the Commission’s national h h m  

4aEm~loyment  in the Atomic Energy Field, A 1961 Occupational Surver. Be@ 
being prepared for the U.S. Atomic Energy Commission by the Bureau of Lnbor 
Dept. of Labor. 

*O See PP. 106-109, Annual Report to Congress (Jan.-Dec. 1960). 
Employment in the Atomic Energy Field, A 1960 Occupational Survey. Prepil* * 

the 0.S. Atomic Energy Commission by the Bureau of Labor Statistics, DePt Of Law 
Bulletin No. 1297, April 1961, Superintendent of Documents, Government Prbaw - 
Washington 25, D.C., $0.30. 
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operated by university contractors are not included in the 1961 

This exclusion affects the relative size of the segment desig- 
d LConimission laboratory and research facilities.” A new seg- 

as also used in the 1961 classification, industrial radiography. 
,onlprises the 61 establishments primarily using nuclear energ-y 

6 Employment by Occupation and Primary Functions, classi- 
tbe Januarg 1961 total employment by occupational groups and 

functions. I n  recent years special attention has been given 

presents a summary of total employment by type of segment 
erence to January 1960, January 1961, and the percent of 

reported in the 1961 survey. The tabulation accounts for 
s on the payroll of the reporting unit regardless of whether 

Bmployees worked full or part-time. 

commercial radiographic service. 

tile spanding “technician7’ ca t e g o ~ . ~ ~  

rG &-ATOMIC ENERGT INDUSTRIAL EAWLOTI5EXT BY OCCUPA- 
T I O ~  AND PRIUAIty E’USCTIONS-318 Industrial Establishments in the 
Atomic Eaergy Field, January 1961 (Preliminary data) 

Occupation 

I I I -- 

Total 
em - 

ployed 
in all 
func- 
tions 

-- I I maninf I 

Manage- 
Manage- ment and 

Perform- ment and adminis- 
ance of sdminis- tration 

researcb- tration of other 
derelop- research- than 

ment develop research- 
develop- 

ment 

u ] ~ p l o p ~  ___- ------_-- _____--______ 137,586 23.636 3,104 10,169 

r;nglam _ _ _ _ _ _ _ _ _  - _____-______________  18,414 8,825 1,096 1,117 

162 31 5 A~onsutical engineers _ _ _ _  _ _ _ _ _ _ _ _ _  
cbemfcal enfiineers----, ___-________ 2,247 I, 083 
NFif engineers (architectural, con- 

Electrical and electronic engineers-- 3,612 I, 853 
wechanicnl engineers _ _ _ _ _ _ _ _ _ _ _ _ _ _  5,760 2,742 
Metallurgical enRineers _ _ _ _ _ _  _ _ _ _ _ _ _  772 
Beactorengineers - _ _ _ _ _ _ _ _ _ _ L _ _ _ _ _ _  1,621 1,207 
Otherengineers _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2,891 1,169 

21 7 
- 144 

3 7 7  18 146 
235 185 
349 389 

452 94 47 
112 26 
109 175 

E59 270 

249 115 
246 45 

136 34 21 
633 503 61 11 

23 1 10 
554 35 46 

3 2 12 
9 7 0 0 

struetion, ssnitary, etc.) - _ _ _ _ _ _ _ _ _  1,294 

h t k t s  _.__________~__-______________ 7,209 4,662 

ChemfSkL _ -______________________  2,900 1,648 
Phsskists _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2,135 1,592 
B a t h  physicists- _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _  352 
Mekrllwists _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  - 
hlopiSts and geophysicists -_______ 62 
Mathematicians _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  782 
Mdlcal scientists (excluding prac- 

athers) - -_______________________ 4s 
A~cutural scientists-- _ _ _ _ _  _ _  - - - _ _  

footnotes at end of table. 

- 
Tech- 
nical 
sales 
and 
serv- 
ice b 

- 
885 

782 
- - 

12 
87 

25 
100 
325 
35 
97 
101 

103 

31 
37 
2 
7 
2 
8 

2 
0 

- - 
_I 

Pro- 
duc- 
tion 
and 

opera- 
tions 

- 
75,117 

5,419 

7 
730 

61 1 
1,005 
1,663 

I 3 3  
165 

1,105 

- 

1,361 - 
81 8 
205 
136 
44 
23 
89 

20 
2 

All 
other 
actlvi- 
ties 

- 
24,655 

1,175 

0 
75 

31 7 
234 
292 

I1 
14 

232 

154 
- 

a9 
10 
23 

7 
3 
60 

9 
0 

ence of this fac t  is shown bF a handbook published by the  U.S. Department of 
Wed “Technlcal Occupations in Research, Design and Development Considered 86 

supporting to  Engineers and Physical Scientists,” and pubIished in February 
Pxpeny r o m a t i o n  concerning job duties, skills, and required knowledge. 

9 .  - .  1 . 
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Occupation 

I Total 
em- 

ployed 
in all 
func- 
tions 

- 
Scientists-Continued 

Biological scientists ______-- -______-  181 
other &CfWltiSt& _-  _______--_______-  107 - 

Other professfonal and administratire 
personnel -___________________________ 13,278 

Technicians _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  16,645 

Draftsman _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3,880 
2,034 Electronic technfcisns-_- -- - - - - - - - - - 

Instrument technfcfans _ _ _ _ _ _ _ _ _ _ _ _ _  828 
Other en&mring and physical 

Science tecbdCianS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5,913 
IEealtb physics technicians -________ RS 
Medical, agricultural, and biologi- 

cal technicians _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  203 
Other technicinns _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3,002 

Clerical and other office personnel _ _ _ _ _ _  20,354 
Bldlled trades (journeymen only) _ _ _ _ _ _ _  27,239 

Boilermakers ______________-________ 615 
Carpenters _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1,025 

c 092 Chedcal operators _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Electricians _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2,215 
Instrument makers (Including es- 

perimmtnl machinists and others 
who fabricate instruments _ _ _ _ _ _ _ _  4185 

Instrument machanfcs (including 
1,284 instrument ropairmen) _ _ _ _ _ _ _ _ _ _ _  

Machinists (all-around) _ _ _ _ _ _ _ _ _ _ _ _  4,136 
Malntenanco mechaniol (including 

machine repairmen and mill- 
wrights)----- -_____-______-_____-_ 3,711 

Plumbers, pipefltters and steam- 
fitters ___-________________________  1,682 

Sheet metal Workers ______________-  705 
Tool and die makers _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  847 
Welders - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1,476 
Other skilled trades ._______________ 6.067 

Nuclear reactor operators - _ _ _ _ _ _ _ _ _ _ _ _ _ _  865 
All other production, maintenance, and 
construction workms _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  24,141 

Service workers _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _  9,418 
2,732 

- 

_I_ 

- 
Plant protection and security _ _ _ _ _ _  
Other service workers _ _ _ _ _ _ _ _ _ _ _ _ _ _  6,686 

- 
Perform. 
an32 of 
Ysearch- 
ievelop 
ment 

- 
125 
71 - 

626 
7,154 

1,029 
1,187 

488 

a, ,631 

- 

70 

41 
799 

699 
1,074 

0 
3 
65 
29 

P 

- 

121 

37 
343 

(0 

26 
68 
63 
72 

228 

118 

478 
2 

0 
2 

- 

I 
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TABLX 6.-ATOMIC ENERGY IKDUSTRIAL 
TIOX Ahm PRIMARY FUNCTIONS-318 Industrial Establishme 
Atomic Energy field, January 1961 a (Preliminary dab)-Continued 

Total ______. 

ATOMIC 

lssator facilities, engee 

8 Both private plants and Govemment-omed contractor+perated plants are inchded. 
b Information on technical sales and servfce was requested for scientists and 
Source: U.6. Department of Labor, Bureau of Labor Btatistics. 

dY. 

I -  , f  - ' k  

08: U.8. nane*- 

29 2 
2 a - - 

493 5,736 

6 56 
7 9 
0 2 

139 a0 -- 
14 8 
0 42 

0 3 
3 19 

L__- 

804 2,571 
7 56 

0 IO 
0 1 
0 1 
1 4 

-- 

0 0 

0 1 
a e 

0 4 

0 1 
0 0 
4 2 
0 9 
0 ?5 

7 2 

4 224 
4 51 
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3cc V P &  
Its iu thf. d total number of civilian personnel employed in atomic energy 
-. ‘ties was 8,011 of which 6,766 were in the Atomic Energy Com- 
0- #ion. Eleven agencies besides the Commission are represented, 
’n ott& 4 il  tb the Navy, National Aeronautics and Space Administration, and ‘2 ae1i-i- tie3 9 reporting 561,267, and 187 civilian workers respectively in the 

‘C energy field. (These data refer to October 30, 1960, the latest 
te for which figures were available from the Civil Service Com- 

-\ 
Ission’s annual survey.) 

IP- 

24 

- - (Preliminary Data) = - 
SS - - u g  

~ 
~ Numbel 

llshment 
Type of Activity of cstah. 

Total Employmen 

Janiiary 
1960 

38,989 
23,334 
18,983 
12,122 
9,107 

7,921 
3,759 
3,618 
2,951 
1,115 
608 
499 
272 
177 

13,780 

137,235 

- 
January 

1961 

39,214 
22,636 
18,384 
11,915 
9,089 

7,681 
4,210 
3,851 
2,701 
1,219 

761 
670 
280 
210 

14,445 

137,586 
- 

Percent 
Change 

0.6 
-3.0 
-3.2 
-1.7 
-. 2 

0.8 
12.0 
6.4 

-8.5 
9.3 

25.2 
34.3 
2.9 

18.6 
4.8 
~- 

0.2 
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Accelerator Operator 
Chemical Process Operator 
Decontamination Mah 
Gamma Facilitics Operator 
Health Physicist 
Hot Cell Technician 
Power Reactor Operator 

Radiation Monitor 
Radiographer 
Radioisotope Production Opprator 
Scanner 
Test Reactor Operator 
Waste Disposal Man 
Waste Treatment Operator 

CONTF~ACTOR EXPLOPMENT 

The monthly data reflecting Conimission contractor emplotmat 
through October 1961, shows the effect of the cancellation of t i e  4 ~ T -  
craft Nuclear Propulsion program, reduced rates of process  equip^^ 
revision, improved utilization of existkg equipment, and coml)]gia 
of ce r th  maintenance-type program. Among 29 prime cost-Rb. 
bursable contractors operating 38 Government-owned i n s ~ ~ ~ t i ~ ~  
employment averaged 90,384 for the first ten months of 1961 
pared to 91,159 for the same period of 1960. 

The employees in this work force, who are engaged in opmtiom 
research, development, maintenance and service, are classifid bb 
three groups-production and related workers (non-exempt ma. 
ual 6 2 )  ; clerical and related (non-exempt non-manual) ; and exwuti- 
administrative, and professional (exempt 63). There is a ~~t~~~ 
tion in the upward trend of “exempt” employees and the domnsd 
trend of %on-exempt” work force (see table 8, Average E ~ p ~ # ~ ~  
at AEC-Owned, Contractor-Operated Establishments). During the 
ten month period January through October 1961, “exempt” employ 
accounted for 32.5 percent of the work force; clerical and rel&& 
23.5 percent ; and production and related workers, 44.0 percent- DE- 
ing the same period in 1960 the coniposition was 31.4 permt. W! 
and 44.6 percent, respectively. 

62 “Non-exempt” consists of all manual and non-manual employees performinZ d- 
which meet the requirements for inclusion under the overtime provisions Oi fhr FsB 
Labor S tandards Act. 

PrOfeS6iOnal capacity who are exempt from the overtime provisions of the 
* “Exempt” consists of all personnel employed in a bona-fide executive, a d m ~ n i ~ ~ ~ ~ ~ ~  fnlrs 

During Jan  
tive, administ 

in base 
~5 group a d  
h e  same perio 

non-exempt 
mployees ave 
Jmuary-Ocb; 

with those of 1 
mal, and indi 
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s.-AVERAGE EAf PLOYMEKT AT AEC-OTTXED, COKTRACTOR- 
ATED ESTABLTSHJfESTS, EXEMPT LLYD I";OSESENPT PER- ~ -,lG ,,m 

, S ~ E L ,  1952-October 1961 
;( 

1 Exempt Xoncsenpt, non- 
manual 

1 
Piumber Percent 

13,954 26. 9 
17, E3 27.6 
IS, 171 27.1 
19,840 26.3 
20,574 25. 5 
22,173 25.6 
21,533 24.2 
22,046 24.1 
21,791 23.9 
21 , 277 23.5 

Yonexempt, mawe 
Total 

personnel I I 
l i m b e r  

24,365 
29,589 
31,915 
37,248 
39,367 
39,885 
41, IF3 
41,708 
40,609 
39,74L 

Percent 

48.4 
47.6 
47.6 
49.3 
46.8 
46.6 
46.2 
45. 7 
44.6 
44.0 

-1 
24.7 
24. 8 
25.3 
24.5 
25. 7 
2:. 7 
29.6 
30.2 
31.5 
32.5 

11,737 
15,435 
17,001 
18,475 
20,682 
23,679 
26,301 
27,550 
28,681 
29,366 

So, 056 
62,146 
67,0S7 
75,563 
SO, 623 
85,737 
88,996 
91,304 
91,081 
90,384 

During January-October, 1961, exempt salaried personnel (execu- 
7 administrative, and professional employees) averaged $828 per 

nth in base earnings. Over the past ten years, the salary level of 
group advanced at an average rate of 5.4 percent per year. For 

%me period, the average rate of increase animally for salaries paid 
on-exempt clerical and related employees was 4.8 percent. These 

Bployees averaged $479 per month in straight-time earnings during 
+auq-October 1961. (See Chart AEC Contractor Base &Iontilily 

Since 1952, earnings of the manual work force have been compared 
th those of Manual Workers producing produch of petroleum and 

and industrial inorganic chemicals, the two most comparable 
activities. The annual average straight-time manual em- 
ly earnings of the Commission's contractors have followed 

h between those for the two industries during the entire period 
chart, Manual Workers' Straight-Time Average Hourly Earn- 

). In August 1961 (latest available data), the actual level of 
ual workers' straight-time pay averaged $2.96 per hour for Com- 

ractor employees, $2.96 per hour for petroleum md coal, 
.77 for  inorganic chemicals. I n  terms of annual increase, con- 

al employee earnings since 1952 have advanced at the 
of 4.9 percent as compared to those of 4.8 percent for 
micals and 4.5 percent for those of the petroleum 

-at ions. 
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FRINGE BENEFIT PAPMENTS TO kkNU-aL wo- 

Data from the 1960 survey of frbge-benefit payments received 
manual workers employed by Commission contractors indicate a QL 
tinued increase in this type of labor cost. I n  terms of cents per pamu 
hour, these benefits rose from 52.2 cents in 1958, to 59.9 in 1960. w% 

upward climb was in contrast to the downward movement in premim 
pay. For 1960, out of every dollar paid for total hourly labor 
18.6 cents represented fringe benefits. 

Table 9 presents the components of fringe benefits for the J-  

195&1960 as paid by Commission contractors. It also shows fie mh- 
tion of these benefits to total hourly labor cost; premium pay; 
pay for time worked (excluding premium pay). 
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The largest fringe-benefit component is that designated “Time Not 
kedJ’ which includes such items as paid rest and lunch periods; 

n, holiday, and sick leal-e pay; jury duty and military leave. 
in order is “Voluntary Payments’’ represented by such payments 

sion plan and life-insurance premiums ; sickness, accident and 
“Legally Re- 

Payments,” the third group, comprises those payments re- 
by governmental statute; and the fourth segment, “Other 

1 is intended to reflect such payments as profit sharing and 
nuses. Each of these components, with the exception of 

s” which remained stationary, contributed toward the 

insurance ; savings and investment plans. 

ward trend in total fringe benefits. 

LABOR-MA4NAGEMENT ACTIVITIES 

&LLECTIvE BARaAININa 

,about 68 percent of the 39,166 non-exempt manual work force re- 
ded by the Commission’s 29 cost-type contractors in July 1961 Po sere represented by labor unions under collectire bargaining agree- 

ments. The following table shows the distribution of labor organ- 
ations and the approximate number of employees represented. 

Approximate 
Representation Percent 

letal Trades Councils ( AFLCIO) __-___ -_ _ _ _ _ _ _ _ _ _  - - _ _  _ _  47.8 

Ipt’i. Assoc. of Machinists (AFLCIO) __-___--____________ 5,999 22.6 
Chemical & *4tomic Workers Int’l. Union (AFI,-CIO)_- 4,344 16.3 

8.7 ~ k c ,  Unions (Excl. yards ,  but incl. crafts, etc.) _ _ _ _ _ _ _ _ _ _  
4.6 ffic. Guards Unions (independent unions) _-___-_________ 

12,711 

2,314 
1,210 

26,578 loo. 0 
Labor union representation among the office and clerical work force 

conred 6.4 percent of approximately 21,400 employees. 
Approximate 

Representat ton 
1,290 

85 
Mce Employees International Union ( A F M I O )  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Nenectady Draftsmen’s Association (Independent) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

1,375 

GENERAL INDUSTRIAL RELATIONS PROBLEMS 

Stoppages 

Few work stoppages occurred in Commission operations activities 
fWg 1961. During the first IO months of the year operating con- 

,? fl -! :! [! ZL ..“ 5 
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Ours with I?t the tractor employees worked a total of 167,638,000 h 
of 35,900 hours, for a total effect of only 0.02 p 
due to work stoppages. During this same period, bargaining actir.;tr 
affected approsimixtely 16,000 employees in the wume of v DegotiaG settlements resulting from initial contracts, renewals, alld 
Three work stoppages involved operating contractors, Of 1 

duration w,zs the ten-week strike involving the 95 

employees of Mason and Hanger-Silas Mason c/ 0. at Clar&me, Tenn. The strike which began early in htay and ended on J~~ 

resulted from a dispute involving the wage provisions of 811 stid 
contract between tl10 contractor and the International b c i a t i o n  of 
JIahinists. No special mediation efforts to resolve the dispute a 

The strike did not adversely affect the Commission propplms. 
During the month of July, a 15-day strike occurred at the xepd 

Tmt Site (NTS) involving the plumbers and pipefitters emplovd bF 
Reynolds Electrical and En-gineering a. on both ~ ~ ~ ~ i &  an;l 
operating activities md other NTS construction contractors, hdud 
b g  those engaged on the ROVER. and P ~ U T O  projects w&& 
adversely affected by the stoppage. 
p l ~ m h r ~  h i a t i o n  of Clark County, the Association of ~~~~d 
Contractors of Nevada, and the Plumbers and Pipefittern u~~~ 
Work was resumed on the basis of an inbrim agreement pndigp 
final resolution by the National Labor Relations Board (NLRB) of 
an issue regarding bargaining representative rights and respn&& 

Final resOlut.ioe ~ r f  
this issue is still pending before the NLRB. 

A contract renewal dispute between the Fernald Atomic T&e 
and Labor Council (AFL-CIO) and the National Lead Co. of Ohio 
resulted in a four-day strike (partly a weekend) in October at t ! ]g  

Cobss ion ’ s  Fernald, Ohio, site. The strike was called off u p  
intervantion of the Atumic Energy Labor-Management Reletim 
Panel. 

ercent of tlQ 

-TW.“eR 

lon-rV=Wlt&j 

made by the Atomic Energy Labor-Management Relatio, pmef* we 

The dispute involved the 

as betwwn the two employer associations. 

During 1961, the Atomic Energy Labor-Management Rehtims 
Panel took action in four cases involving: the Brookhaven Kc‘atknd 
Laboratory and the Directly f i l i a t e d  Local No. 24426; Sandis &+ 
and the Atomic Projects and Production Workers, Metal Trades C W ~  
cil; Sandia Corp. and the Office Employee International 
National Lead Co. and the Fernald Atomic Trades Labor c a d  
The Panel continued to keep fully informed on other C O U ~ ~ ~ ~ ~  IS- * 

? pmy I!ymlopments in the commission’s programs and 
i 

EQU 

On March 6 ,E  

p p e n t  OPPO: n 

r .  7, 1961. J 

d, color, or 1 
bP 
rf l  les a~ld polici 

P 
flee, creed, color 
~ f i t b  the Federal 
pf the Order COT 

g ~ l e  part I11 E 
,Ub-contractors. 

8 memoran( 
pntracton datec 

upon all AE 
lartedly not 01 
Her, but also IT 
R f i d y  and fd 
be belief that it 
&ty for  all per: 

The new contr 
nrjerted in all cc 
aaterial publisht 
o all Commissior 
r) A booklet “E 

ment on Fede 
tive Order an 
Order No. (C 
non-discrimin 

1 Order No. ( C  
cedure for the 
Or other orgas 

I> A booklet “Gc 

p& 1 of d i c h  

itive o b l i g h  
ensu’e lequal OPF 
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* : 
~ 7 

with the Commission and the Federal Mediation and Concili- 
$11 . 
qoll L- 

qerrice when disputes arose over contract terms. 

EQUAL EMPLOYMEKT OPPORTUKITT 

Alarch 6,1961, President Kennedy signed Executive Order 10925, 
1 of which established the President‘s Committee on Equal Em- 
ent Opportunity. The Executive Order became effective on 
7 ,  1961. The Order states that discrimination because of race, 
color, or national origin is contrary to the constitutional prin- 
and policies of the United States and that it is the plain and 

e United States Government to promote and 
for all qualified persons, without regard to 
a1 origin, employed or seeking employment 
ent and on Government contracts. Part II 

Order covers non-discrimination in Government employment 
Part 111 states the obligations of Government contractors and 

a memorandum addressed to all Commission contractors and sub- 
tractors dated May 2,1961, Chairman Seaborg stated : “I earnestly 
upon all AEC contractors and sub-contractors to comply whole- 

nly with the specific provisions of the President’s 
t also with its spirit and intent. We in AEC are determined 
and fully support the objectives of the President’s Order in 
that it is our obligation to ensure equal employment oppor- 

ause required by the Executive Order is being 
rted in all contracts to which it is applicable and the following 
rial published by the President’s Committee has been distributed 

all Commission field offices for their use in administering the Order : 
mployment Opportunity in Federal Govern- 

ment on Federal Contracts,” which quotes the text of the Execu- 
tive Order and lists the members of the President’s Committee. 
Order KO. ((3-1) dated June 12, 1961, which prescribes a standard 
nou-discrimination poster to be posted by contractors as required. 
Order No. ((7-2) dated June 12, 1961, which establishes the pro- 
cedure for the furnishing of notices by contractors to labor unions 
or other organization of workers as required. 
A booklet ‘‘Government Contract Employment Rules and Regula- 
tions of the President’s Committee on Equal Employment Oppor- 
tunity,’’ under which the aims set forth in Part  111 of the Order 
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The Atomic Energy ~ommksion Procurement R ~ ~ ~ ~ ~ ~ ~ ,  
part 9-12.52, Kondiscrimination in Employment, me being amepl 
to incorporate the requirements of the new Executive Order. 

MISSILE SITE LABOR C O M M I ~ ~ I ~ N  

On May 26,1961, the President signed Executive Ord 
lishbg a program relating to  labor disputes at 
An eleven-member Missile Site Labor Corn 
created, consisting of the Secretmy of Lab 
Federal Mediation and Conciliation Service, th 
from the public, three representatives from labor, and th 
atives from management. 
developing policies, procedures and methods 
lems at missile and space sites and is granted authority 
for the appointment at missile or space sites of appropriate 
Site Labor Relations Committees. These Co 
impending problems and to arrange for their proper disposition bfm 
they become acute. 

ployees at the Atomic Energy hnmission 
test facilities with those of other non-spa 
the Nevada Test Site (NTS) Their acti 
the established policies and procedures of the AEC Pm- 
Regulation 9-12.51 and AEC Manual Chapter 4205-05. As B 
the Missile Site Labor Commission has not, as yet, activated 8 
Missile Site Labor Relations Committ 
test facilities. However, the Atomi 
appropriate action to assure that the 
10946 are fully understood and will 
responsible for the progress of the 
test facilities on a day-to-day basis. 

The MSLC has the ~ s p o ~ i b i ~  

There is a close interrelationship o 

tfian was indicate 

LABOR RELATIONJS POLICY RELQFFIR- 

During the latter half of 1961, the 
of its labor policy in light of current conditions. The r 
affirmation made no substantial changes in the POliCY Whi 
virtually unaltered for 12 years. 
clarification of the published policy certain minor imProvam’ 
made : 
a The new policy statement recognizes the inwesing ~~~ 

the Commission’s laboratory and research activities. 

u fl .i p 2 !! 8 
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respect to wages, salaries and employee benefits, the Commis- 
role in the review of bargaining over these items has been 

? and new language has also been added which further en- 
ces promoting orderly collective 
omission reserres the right to 

s e c t  to practices inconsistent with this objective. 
,ddition, the statement regarding v o r h g  conditions has been 
rinded to give greater emphasis to safety and the employer’s 

s designed to prevent accidents 

AF,C PROCUREMENT REGULATTOXB PART 9-12 LABOR 

Gntracting agencies are responsible for administering certain as- 
of the Convict Labor, Walsh-Healey, Davis-Bacon, Copeland, 

t Hour Laws, and the executive order on non-discrimination 
ination of the agencies which administer these 
ity of the Secrebry of Labor, while the 

scrimination Executive Order is coordinated by a President’s 
ittee which is chaired by the Vice President. The administra- 

ards lams (ie., Fair  Labor Standards Act, 
y the responsibility of contract- 

t expenditure. of Government 
e paid to these lams as a part 

iannual Report the Commission stated 
in carrying out its responsibilities under 
arly in distinguishing plant maintenance 

which is not covered by the Act, from construction, alteration or 
, and that an intensive study was under- 

to improve the situation. Actually, the problem is more complex 
was indicated in 1957. It embraces operational as well as mainte- 

aggravated by labor disputes involving 
d satellite work of other agencies. The 

ission in the research and develop- 
sure to a source of Davis- 
evelopment activity involves 

on In equipment assemblies that 
ssware to the large installations of 

wire, concrete, pipe, etc., that make up an accelerator or  a missile 
ia such as size, permanence, fixation 

des, there is no easy way to draw 
rt of the Atomic Energy Commi&on 
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Rs pxessaq to develop this subpart largely by a process of nego- 
clIl and agreement. The Building and Construction Trades De- 

t, Metal Trades Department, Internatiollai Association of 
,llinists, and Oil, Chemical and *4tomic Workers all participated 

n the development of these regulations. The Buildillg and 
traction Trades Department established a special comit tee  to 

the Conunission which proved to be pnl.ticularly helpful. 

OPERATIONAL SAFETY 

The 1960 President’s Safety Award, given annually for accident 
ention work among civilian employees of the Federal agencies, 

n by the Atomic Energy Commission. Previously, the award 
in 1957 and 1959. 

The Commksion and its contractors, together, also won the Na- 
n d  Safety Council Award of Honor for reduction of work injuries 
ng 1960; this award was preriously won in 1955. The Cornis-  
contractors had an injury frequency rate of 1.71 w compared 

i 6.04 in all other industries reporting to the National Safety 
rtuncil. Early in 1961, however, three men lost their lives in the 
mmission’s first fatal reactor accident (SL-1). 

On September 29, 1961, the Don; Chemical Co., contract operator 
Commission’s facility at Rocky Flats, Colo., received the Atomic 

Commission hfanager’s Best Record Award for establishing 
I-time Commission-contractor record of over 15 million con- 

an-hours without a disabling injury, beginning from Sep- 
ber 17, 1957-and presently continuing4uring a period of over 

Tears. The facility, on September 13, 1961, surpassed the rec- 
dia Corp., Albuquerque, K. Mex., of 14,936,169 consecutive 

-hours without a disabling injur_v. Sandia had won the 3Ian- 

~ L T H  AXD SAFE= APPRAISAL P R ~ U X  

further the safe operation of the production plants and research 
to&s under the control of the Commission, emphasis has been 

5 p p l b 5  t 
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TABLE 10.- 

increased on surveillance of the health and safety activities 
vised by the Commission’s field offices. Reviews are being m d e  ~f 
the staff, organization and performance, and the capability of 
field offices to assure contractor compliance with the C o ~ ~ ~ ~ ~ * ~  
health and safety requirements. As a part of this program, the em- 
mission, during 1961, amended its reactor operations mritrms 
delineate better the contractor’s responsibilities with regard to m ~ t  
safety procedures. (See section on Contracting Policy in this r e p r ~ ~  

Such Tunctions as industrial safety, hygiene and medicine. ~~~~~ 

protection, and fire protection are now being subjected to e ~ a l ~ ~ ~  
by the professional staff of the Commission’s Division of O p e ~ ~ O ~  
Safety. As a result of the Cornmission‘s recent reorganbation, the 
responsibilities of that division have been increased to include 
ration of safety guides and standards for, and the evaluation Of? tk_ * foQtnotes at  end 

5 0 0 14 5 2 

Date 

cc_ 

11- 8-60 

11- 2-60 

11-10-60 
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t,rJ. surveillance program for Commission-owned reactors, waste 
os4 and safetj- in the handling and storage of fissionable 
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@ring the p a r  il'ovember I, 1960 to Kovemhr 30,1961, there were 
&able accidents in the Commission!s atomic enerm facilities. 

re were 3 deaths or injuries attributable to awidenk involving 
t hvolving radiation. Table 
considered as serious enoug11 
ission headquarters. (&4EC 

ual Chapters 0502-04 and 0523-052 give the definitions of im- 
diately reportable accidents.) 

TABLE 10.-.ACCIDEKTS REPORTED IN AEC OPERATIOKS a 

Remarks 

0 Employees were accidentally 
exposed to electron beam 
emanating from a Van de 
Graaff accelerator. One re- 
ceived totalestimated dose, 
2305 rads to face, 12,340 rads 
to hands; the other em- 
ployee 53 rem whole body. 

Fire in a construction build- 
ing. 

Fire started in curium proc- 
essing cave by an  apparent 
overheating of oil bath 
in glove box. Loss con- 
fined to one room, but aU 
contents complete loss. No 
release of radioactive mate- 
rials to environment. 

Cnduceddraft fan of a boiler 
failed due to excessive vi- 
bration. 

'ire occurred in processing 
room. 

SR-E.I. du Pont dt 
Nemours & Co. 

SBN-CTniversity 01 
California (Liver. 
more Radiation Lab- 
oratory) 

SR-E.I. du Pont de 
Nemours R- Co. 

AI-Sandia Corp. 
(Subcontractor; 
Wurlitzer Corp., Sorth 
Tonawanda, h-.Y.) 

OR-Union Carbide 
Nuclear Co. 

~ 

footnotes a t  end of table. 

sures. 

I $10,036 A loaded, high-pressure, 30- 
tube gas trailer overturned 
in the process of coupkg  to 
tractor. (Material loss, 
S.886; truck damage, 
$1,150). 



Date 

11-18-6 

12-214 

lo- 4-60 

11-17-60 

1/8-28-60 

)R-Union Carbid 

OR-National Jket 
Nuclear Co. 

Co. of Ohio 

[D-Combustion Engi, 
neering, Inc. 

AL-ACF Industries--- 
AL-Reynolds Elec. & 

Engineering Co. 

IL-LOs .Marnos Scien 
tific Laboratory. 

L--.4CF Industries, 
Inc. 

LL-Los Alamos Scien- 
tific Laboratory. 

lO.-ACC 
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TABLE 10.--SCCIDESTS REPORTED I S  AEC OPERATI 

Xovember 1, lW&-Xorember 30, 1x1 - 
Loss 

I 

Oi 

H-$-General Electri 
co. 

/ I injured 

( 

1 orerexpo- 
sure. 

killed e 

orerexpo- 

D- 
c o  

1-2.5-6 

HA-General Electril 
co. 

R- 
To 
c o  

3-10-61 

3-16-4 

5-11-6. 

1-10-61 

5-194 

7-11-6 

7-18-6 

a 1-61 

8-14-61 

%-E 

L- 
ca 1 
La! 

1- 
Ne! 

)R- 
COl 

AN- 
Cal 

IA- 
co. 

:A - 
tion 

A- 
co. 

TR- 
Tic 

61- 1- 3-l 

1- 9-61 
1-11-61 

1-24-61 

2- 2-61 

2-14-61 

,300, c 

$27.06 
$8.00 

0 

$2,500 

0 

sues  

iilled 

;illed 

%led 

6 l i  
614 

61-4 

61-5 

61-6 

8-14-61 

otnotes at end 01 

See footnotes at end of table. 

5 0 0 1 4 5 4  
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f 10.--SCCIDESTS REPORTED I S  AEC OPERdTIOSS "-Continued 

)XS 1 ..,PI t ' ( w  t i , , , 

Injury an( 
and contractor overexposur i Operations office c i Pate 

I 

I I -- 
1-25-63 

3-10-61 

3-16-61 

5-11 

1-1@ 

-1W 

7-114 

7-18-6 

a- 1-6 

8-14-61 

g14-61 

ID-Phillips Petroleum 
co. 

OR-Central Illin1 
Tower Maintenao 
co. 

PNR-Eichleay Cor] 

I AL-Monsanto Chem 
cal Co. (Mom8 
Laboratory). 

SR-E. I. du Pont ( 

Nemours &- Co. 

OR-Goodyear Atow 
corp. 

3-4 N-University c 
California (LRL). 

IA-General Electric 

€A-Hanford Opera- 
co. 

tions Office. 

HA-General Electric 
co. 

SNR-General Elec- 
tric CO.  

1 killed 
1 injured 

1 killed 
3 injured 

1 overexposu 

illed 

( 

0 

0 

0 

0 

0 

0 

I 

Loss 

( 

0 

0 

Remarks i 
Criticality accident occurred 

a t  chemical processing 
plant, when C235 solution 
accidentally surged from a 
geometrically safe contain- 
er to an unsafe vessel leading 
to the momentary occur- 
rence of a chain reaction. 
There were no overex- 
posures. 

T W O  employees fell 145' when 
the top section collapsed 
during the erection of a 
tower. 

4 scaffold arrangement 
rigged for painting the 
overhead structure and 
ceiling of a shop collapsed, 
causing the death of one 
and injuries to three, one 
seriously. 

Pressure buildup in a closed 
caustic scrubber system 
forced airborne radioactive 
material into room. Em- 
ployee received 2.05 times 
maximum permissible 
body burden. Area con- 
taminated. 

An overhead machine used 
to discharge reactor com- 
ponents struck an alumi- 
num I-beam used to sup- 
port a portable bridge. 

hir circuit breaker failed 
resultinp in shutdown of 
seven cells. 

?ire occurred involving ap- 
proximately 190 pounds of 
chemical explosive. 

?wo Hanford railroad loco- 
motives collided head on. 

Lange fhes burned approxi- 
mately 4,300 acres, prob- 
ably caused by sparks from 
a defective muffler on rail- 
road diesel locomotive. 
mployee fatally injured 
when tractor rolled back- 
wards out of control while 
he was assisting in unload- 
ing it from a trailer. 

Fire burned approximatply 
3,000 square feet of newly 
laid roof, causing damage 
to the building and venti- 
lating equipment located 
on the roof. 
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HS 
N0.b 

61-18 

61-19 

61-20 

61-21 

61-22 

61-23 

61-24 

61-25 

61-26 

61-27 

61-2E 

61-2s 

61-30 

See 

Date 

8-29-61 

% 2-61 

9- 7-61 

8-14-61 

e13-61 

1@-2/24-61 

10-25-61 

1M6-61 

1o-a-61 

10-29-61 

11- 7-61. 

1-2/27-61 

10-15-61 

otnotes a 

Operations office 0 

and contractor 

AGSandia Corp. 

CD-Phillips Petro- 
leum Co. 

BL-Los Alamos Scien- 
tific Laboratory. 

HA-Hanford Opera- 
tions Office. 

AGBendix  Corp. 

SR-E. I. du Pont de 
Nemours d: Go. 

A G D o w  Chemical Co 

AL-Sandia COW. (sub- 
contractor: Wurlitzer 
Corp., North Tona- 
wands, N.Y.) 

AL-Monsanto Chem- 
ical co .  

A &Government 

AL-ACF Industries, 
I n C  . 

OR-Oak Ridge Na- 
tional Laboratory. 

ID-Phillips Petroleum 
co. 

?nd of table. 

Injury and 
werelrposures 

killed 

. overexposur 

0 

4 injured 

\ 

Loss - 
$14.700 

$18, EM) 

0 

$69.865 

$550, OOO 

Not 
h0Wn 

s-6,ooo 

$237. ooo 

$590 

$125. ooo 

( 

$10, oo( 

Fire in d n  room. 

-- 

I1 

R 

The rate of C 
increased 15 DE 

L 

worked, to 1.97 
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41tCE 10.--BCCIDEM!S REPORTED 111’ A E C  OPERATIONS “--Continued 

Sorember 1, 1960-November 30, 1961 

------ Remarks 
and contractor 

y-18-61 ID-Iiaval Q i ,  525 Flood damage. 

8-16-61 HA-J. A.  Jones Con- 0 $5,100 Contamination spread oc- 
curred while dismantling 
old laboratory equipment 
in a process building. 
Five employees received 
some skin contamination. 

Testing Station. 

struction Co. 

dirrtely Reportable Accidents and Radiation Overexposures. 

ne or more persons. or (2) injury or illness to flve or more persons as the result of one 

ts of $s,OOO required for cleaning, renovating, replacing or rehabilitating structures, 

rea: (a) An injury or illness, diagnosed by a physician, competent in nudear 

rems, (2) the radiation exposure dose to the sgin of whole body or thyroid is 
external radiation exposure dose to the hands and forearms or feet and ankles 
the internal body deposition when averaged over a period of one year exceeds 
; (c) Any radiation exposure which causes an individual’s accumulative dose 

wermd 5(N-18) rems whole body radiation; (d) Whenever there is reason to believe that any member of 
:he general population offsite may have received, as a result of AEC or AEC contractor activities, a radia- 
wn erposure greater than those specified for external or internal exposure by Chapter 0524; (e) Any 
l~sposure  that the responsible Field Manager or Headquarters Division Director believes to have public 
,tormation significance. (Several exposures occurred during 1961 operations at  the Nevade Test Site (see 
footnote, page 162) but are not shown in the table above because they didnot fall within the above criteria.) 

Tublic information significance,” as used herein, means that members of the general public might 
mive information of an event resulting from AEC or AEC contractor activities which would be regarded, 
rightly or wrongly, as detrimental to  the health and safety of humans, plants, animals or property. Note: 
amplete investigation is made of each accident or radiation overexposure reported under the above 
enteris, and appropriate action is taken to limit the loss or damage in each case and to prevent recurrence 
of similar accidents or overexposures. 
bDuring 1961, the Commission’s Office of Health and Safety was reorganized and renamed Division of 

nination tfr 

Operational Safety; the old “HS” file number was retained for these reportable accidents. 
Operations Offlce abbreviations in this table: 
A L- Albuquer que 
HA-Hauford 
&Idaho 
OR-Oak Ridge 
PSR-Pittsburgh Kava1 Reactors 
SAX-San Francisco 
SSR-Schenectady Naval Reactors 
SR-Savannah River 

HS 60-32 and HS 60-33 were previously reported; see page 271, Annual Report to the Congress 
January-December 1960). 
-a0 being reported by the military. 

WORE INJURIES IN AEC OPERATIONS 

The rate of disabling work in juries in the Commission’s operations 
increased 15 percent during 1961-from 1.71 per million man-hours 
Forked, to 1.97. This was 68 percent below the 1960 National Safety 
5 o g i w  
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AEC INDUSTRIAL INJURY FREQUENCY RATES 

1960 
0. 73 
1. 57 
2. 30 
4. 23 

13.35 
1. 48 
0. 69 
1. 71 

January- 
No t~mt~m 

1863 
0. 94 
1. 83 
2. 65 
4 73 

13.36 
0. 9G 
1. 56 
1. 67 

MAJOR PROPERTY DAMAGE AND LOSS BY FIRE AKD E X ~ L Q S I O S ~  
DURING 1961 t 

t27, m HS-61-2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1- 9-61 Electrical Fire _ _ _ _ _  
13. m HS-61-13- - _ _ _ _ _ _ _ _  - _ _ _  - _ _  

8. rn HS-61-15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  8- 1-61 Range Fire _ _ _ _ _ _ _ _  

69% rn HS-61-21- - - _ _  _ - - - _ - - - _ _ _  - 8-14-61 Range Fire- - _ _ _ _ _ _  
H$-61-25 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  10-25-61 Dry Room Fire ___-_ 37,800 

HS-61-1- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1- 3-61 Reactor SL- l__ -___  I ,  300, MI@ 
HS-6 1-24 _ _ _ - _ _ _ _ _ - - - - _ - - 10-25-6 1 8, m 

Fire : 

7-1 1-61 High Explosives 
Fire. 

HS-61-17- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8-15-61 Roof Fire _ _ _ _ _ _ _ _ _ _  q ;aB 

Explosion : 

Boiler-_ _ - - - _ - - - - -_  

Radiation Exposure of AEC Contractor Personnel fJ 

I n  the course of their work, some employees at atomic ea@= 
installations may receive some exposure to radiation. Annual sur= 
veys among the Commission’s contractor employees shov that nf 
the more than 82,000 monitored in 1960, 99.9 percent received k~ 
than five rems within a year, and that 94.5 percent received 

Radiation exposures among employees of Commission licensees are reported undc: * 
Safety and Compliance section of Part 3. r TI - _- 

3 ! r h  i g f : i  

Rani 
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fim or less. These exposures, except those which are specifically 
in this report, are well within the limits as recom- 
ederal Radiation Council for atomic energy workers. 

table gives details for the year 1960 (latest date 

POSURE O F  AEC COXTRACTOR PERSONNEL TO PENETRATING 
RADIATION 

Percent of 
NumberoJ totalNo. 

workers of workers Range of annual total czposure in rems a 

- - - -____________________________ 77,522 94  31 
4,629 5. 63 

l o - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  41 . 05 
2 - - - _ _ _ _ _ _  

b 3  --------- 
------_------------___________________ 

Total _---_---_-_-_-___-_-___________________ 82, 197 
easure of the dose of any ionizing radiation to body tissues in terms of its estimated biologi 

a dose of one roentgen of high voltage X-rays. 
dents HS-BO-31 and HS-Kt-41. 

ission issues periodic reports of the levels of radio- 
vironment around its production plants, laboratories, 

ts. These data are furnished to the US. Public Health 
*ce for publication. Beginning on July 1, 1960, the Commission 
dso began distributing the local reports to the news media and to 
d t e  and municipal officials in the geographical areas adjacent to its 
facilities. The release of such information keeps the public advised 
as to the levels of radioactivity in the environment attributable to the 
operations of the Commission’s plants and laboratories and helps al- 
bjpublic fears in this regard. 

$ 2 i ,  060 

SPECIAL €€AZARDS UNDER S ~ Y  

CrZteria F o r  Respiratory Protective Equipment 

The widespread use of radioactive nuclides and such toxic materials 
beryllium has created a demand for a more efficient respirator than 

0% labeled “for particulates no more toxic than lead” which are 
roved by the U.S. Bureau of Mines for  use in industry. 

Bureau of Mines exercises Federal supervision over the ade- 
cy and types of respimtors, gas masks, etc., used in Government 
industry.) In  response to the Bureau’s request for assistance, 

ion formed an ad hoc committee, composed of industrial 

e n e r p  
a1 sur- 
hat of 
d 1 i 3 3  

1 onl>* 

d e r  tM 
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Glove boxes are closed, and normally ventilated, compartments ITi t I ,  

rubber gloves sealed in the side to permit manual conduct of XOrk 

with radioactive materials under conditions minimizing risk of spread. 
ing radioactive contamination to external areas. Recognizing tllat 
glove box integrity could be endangered by fire, explosion, and other 
causes, the Commission appointed a committee in 1959 to review ex- 
perience and practice in glove box design, and a consultant was h i d  
in September 1960 to devote full time to study of the problem. Be. 
sults of the study and the committee’s recommendations will be P I I ~ -  

mitted to the Coinmission in early 1062. 

High efficiency filters on air ventilating systems frequentl~ sene 
as the final means for preventing inadvertent spread of radioactire 
cmtamination to external environs. However, because many fltm 
failed to meet the requirements for effective removal of radioactiea 
particulates, the Commission, in 1959, initiated work to iniprow air 
pollutant filtration. As a first step toward increasing this protecctioa 
filters of improved fire resistance were developed and found imme- 
diate, widespread use during the past t v o  years. The importma of 
filters to the Commission’s hazard control program, coupled d h  
&ding that many filters received bJ7 the Commission and its COB- 
tractors failed to meet design specifications, led to establishmeah 
durin 1959, of a program for testing filters before installation % r Y , T -  

J I ! d  1 4 i .  

4 .umber of t 

manium, plu 
usu 81 and some 
WP le, during 1 
30,000) uranium 
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mdeteriorated 1 
fstal injuries r 
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of metal reactio 
of conditions.s6 
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f a  “Determinat j 
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Study of Spon 
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Available from n*ees Price $1.75. 
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During 1961, studies were initiated on the 

nd procedures used by manufacturers as EL step 
correcting this situation. Additional studies are also under- 

develop : (a )  filter media having higher temperature resistance, 
ations for filters hating improved resistance to physical 

( e )  improved adhesives for bonding filter media to  the frames, 
techniques for in-place filter testing. 

c a JANUARY-DECEMBER I 9  6 1 

rences have been experienced where such metals 
uranium, plutonium, thorium, and zirconium have displayed un- 

violent fire or  explosive tendencies. For ex- 
ests indicated that the deteriorated (18 out of 

anium fuel plates for Argonne Kational Laboratory‘s Zero 
ctor No. 3 (ZPR-III) could be ignited at  115” C .  while 
ted plates ignited at  480” C. By contrast to this finding, 

ftltal injuries resulted from an apparently spontaneous explosion 
during the same year in privately owned zirconium scrap. Research 

explain the causes of such incidents and to develop 5t means for 
venting or controlling them is underway with emphasis on study 
eta1 reactions with oxygen, air, and water under a wide variety 

of conditions.* The complexity of the problem is such that it has 
been necessary that the bulk of the work to date be devoted to basic 
march which will serve as a foundation for actually solving the 

ture of research now underway at Argonne National Lab- 
reflected in the following titles of individual projects : 

Its Trritll 

IL “Isothermal Oxidation Kinetics of Reactor Metals” 
i. “Xechanism of Oxidation of Reactor Metals” 
c. “Development of Techniques for Measurement of Ignition Prop- 

d. “Determination of Ignition and Burning Temperatures of Reactor 

E .  “Determination of Velocity of Burning Propagation of Reactor 

i. “Determination of Ignition Behavior of Metal Powders” 
9. *‘Development of Theoretical Concepts of Metal Ignition” 
A. “Development of Extinguishing Agents for Reactor Metal Fires” 

SRIA-29, issued August 15, 1960, and entitled “A 
taneous Ignition of Metals,” 57 details conclusions of 

erties of Reactor Metals” 

special report, “Atomic Energy Research-Life and Physical Sei- 
pment, Waste Disposal-1961,’’ describes some of the work being 

face of Technical Services, Department of Commerce, Washington, 
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the Stanford Research Institute from research on zirconium 

“Jvhereas the mechaiiism of spontaneous ignition of metals “itt 

can oxide free surfaces is relatively simple and its characteristirr 
explained on the basis of simple kinetic considerations, the ipitj,; 
mechanism of Lprotected’ (i.e., normal) metal surfaces is obscure E-n 

1 %  models of diffusion controlled reactions do not agree wit11 th 
mental findin@” * * * U* * * diffusion controlled reactions sllould 
be relatively independent of pressure, whereas under the conditi- 
of the experiments * * *” * * * “pressure appears to be of critial 
importance.” 

titanium combustion. The report. in part concludes : “d 

e experj. 

Electronic Computer Fire Protection 

Questions as to the adequacy of fire protection for the highly impor- 
tant electronic computers used by the Commission’s laboratx~riw 
raised as a consequence of a large-loss fire experienced during 1959 It 
the Department of Defense Pentagon headquarters. To find the 
answers, a Commission engineer was assigned to review computer firp 
protection in all the Commission facilities and to represent tile (-om- 
Iilission 011 the Kzttional Fire Protection A4ssociation Committee \yIlifll 

was formed, subsequent to the Pentagon fire, to develop fire p I ~ ) t ~ t j ~ ~ n  
standards in this area. A report detailing conlinerits and I W - ~ ~ ~ -  
melidations of the staff specialist is in preparation. 

Liquid Bydrogen Hazard Research 

Liquid hydrogen bubble chambers have come into increasing U* s 
adjuncts to research involving particle accelerators and nuclear TP- 

actors. Information derived from bubble chamber fire and explmiw 
hazard studies by the Lawrence Radiation Laboratory, Argonnc XS- 
tional Laboratory, and Brookhaven National Laboratory has recent15 
been supplemented by research in this area now being performed 
under Commission contract by the G.S. Bureau of Mines offiw h 
Pittsburgh, Pa. 

Continued Study of Beryllium Threslrold Limnits 

The use of beryllium has expanded considerably in recent p f i  

that now 18 Commission contractors are utilizing this material in Lm 
form. I n  view of this increased use, the Diyision of o p ~ ~ O u r i  

review the thresliold limits for 
5 0 pf iq~pe~ ience  since these limits 

’ beryllium in the 
were established. 

Region No 
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,,*Idation of this Committee, the Division of Operational 
is presently seeking a qualified epidemiological group to con- 
study relating the airborne beryllium concentrations measured 

refineries to the clinical experience of employees exposed 

R,QDIOLOGICAL ASSISTAKCE PROGRAM 

calendar year 1961 the Commission% Operations Offices 
to respond to requests for assistance in incidents involving 
alleged radiation hazards. Table 11, below, summarizes by 

ographical region and the respective respon- 
ations 0ffic.e~~~ the number of requests for assistance that 

received during tlie first 11 months of 1961. As shown, the 
ay include the services of a full radiological assistance 

or the services of one trained individual, or only the furnishing 
f information and advice. 

1L-SUBINART O F  AEC RADIOLOGICAL ASSISTANCE RESPONSES 
for 

c 
3 

- - ~ 

- Region No. Operations 
- office - 

I Y 

Q I - 

:alendar Year 1961 

Disposition of requests Radioactivity 
involved 

134 18 

Although there has been a considerable increase m atomic energy 
artieities during tlie past three years there has not been any large 
increase in radiation incident assistance requests from industrial and 
Government operations. As a result, the Commission's emergency 
radiological monitoring team capability has not needed to be in- 
creased 59 to meet requests for assistance. A summary of the number 
of the Commission's responses to requests for assistance in radiological 
%dents from the inception of the AEC Radiological Assistance Plan 
in June 195Ss0 to Kovember 30, 1961, appears below in Table 12. 

I- 
ra See p. 265, Annual Report to Congress (January-December 1960). 
'see P. 264, Annual Report to Congress (January-December 1960). 
* S e e  PP. 195-96, Semiannual Report to Congress (January-June 1958). 



Region S o .  Operations 
office 

Disposition of requests 

Total Team I Nan 1 -4dricp 
requests sent I sent I only 

i I I 
n 

4 
3 
6 
4 
3 
12 
34 

88 
- 

45 
8 
E 
18 
17 
1 

56 
11 

162 
-\ 

In  June 1961, the Commission approved AEC participation in 
Interagency Radiological Assistance Plan ( IRAP) as a participstinm 
Federal agency. The IRAP is the outgro-th of a study startd in 
May 1958, by a committee composed of representatives from 13 ~ 4 -  
era1 agencies?' ThO Federal agencies presently signatoq to tile 
IRAP are the Atomic Energy Commission; Department of DefeW; 
Department of Commerce (U.S. Weather Bureau) ; Department of 
Health, Education, and Welfare ; Department of Labor; Fedem] 
Aviation Agency ; Interstate Commerce Commission ; National A- 
nautics and Space Administration ; Office of Emergency Planning 
(formerly Office of Civil and Defense Mobilization) ; Post Office 
partment ; and Treasury Department (U.S. Coast Guard). Under 
provisions of the IRAP, the Commission is designated the F e d d  
agency responsible for administration, implementation, applicatiort, 
and coordination of the provisions of the Plan with the coopemtim 
of the other participating Federal agencies and the fulfillment of their 
responsibilities. No significant changes in AEC Radiological 
ance Plan operations will be required to carry out its responsibilitis 
under the IRAP. Currently effective mutual radiological assistma 
activities under the Department of Defense-Atomic Enera  b- 
mission Joint Agreement of February 27, 1958, are expected to 
tinue essentially unchanged. 

e 

See pp. 268-70, Annual Report to Congress for 1959. 
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R,LLP provides that the Commission will carry out its respon- 
rough a national coordinating office at AEC Headquarters. 

tions of the regional coordinating offices at. the Conimission’s 
es, as specified in the IR,4P, will be assunied bF the eight 

Operations Offices that presently 1-raT-e been assigned regional 
of responsibility for radiological assistance under the AEC Plan. 

INSPECTION AND APPRAISAL 
The Commission’s Management Appraisal program was reoriented 

more selective and more intensive appraisals of Com- 
d contractor operations by the various elements which per- 

such renews. Annual appraisal plans are closely co-ordinated 
line management and provision is made for refining or develop- 

sal standards and criteria. 
recent clarification of its functions, the Commission’s in- 
ogram has increased the use of independent, test inspections 

means of checking on Commission management of its contractor- 
rated activities, and to review for adequacy specialized inspection, 

a&, and appraisal programs. A program of formal evaluation of 
be performance of operations offices was completed, and summary 
,ppraisals of the over-all performance of 46 major, cost-reimbursable 
BntractoE were prepared by the Commission’s Operations Offices 
rbich administer them. 
-4 special program of inspecting the Operations Offices’ reactor 
fety procedures and practices, performed early in 1961, indicated 
at in some areas there was a need for improving the reactor safety 

r those facilities under field office jurisdiction. The 
esigned to ensure reactor safety a t  each of the Commis- 

operations offices were reviewed in September and are being re- 
There necessary. Where needed procedures are being amended 
pt those recommendations appropriate to the programs under 

ns Office’s jurisdiction. Follow-up examinations will 
these programs to determine how well they are being 

ied out, including inspections of representative reactors from time 

vestigations were also made during the year of incidents involving 
matters as health and safety (including the SL-1 reactor acci- 
), employee conduct, and possible violations of law, both in 

st the validity of the inspections by field offices. 

mmission and contract operations. 
621 607--.82--~ 
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Review of 2l'ucZear :Ilate?*ials Control System 

Recomnzended Neasuremnt  Methods 

The review and evaluation of measurement met,hods for uw in 
atomic energy operations was continued. The Cornis ion hDn 
gathering recommendations through a special advisory commit& 
and through seminars during 1960. The purpose is to establis11 suit- 
able methods for measuring the properties and quantities of mum 
and special nuclear materials transferred between the Cornmission md 
private industry or foreign governments. Meetings of various =mi- 
nar sections and the full seminar were held during 1961 as follow: 

Plutonium Chemistry Section, April 25-26, Richland, ITtlsk 
Mass Spectrometry Section, April 27-28, Washington, D.C. 
Sampling $ection, May 2-3, Washington, D.C. 
n-lemurements Evaltmtion Seminar, June 6-7, Washington, D.C. 

Of the approximately fifty methods that have been recommendd 
the major part has been given h a 1  revieK by the Measurements 
Evaluation Seminar. It is expected that, review of all methods kp 
the Commission's ,4dvisory Committee for Standard Reference %a- 
t,erials and Methods of Measurement and publication of the meth& 
will be completed early in 1862. 

Standard Reference Materials 

g e e  tings 

More than 1OC 

of nuclear mate] 
ing of this type. 

&lo., J ~ n e  15-. 

Construction Cc 

A s  of Decemb 
facilities was $7 

Total plant ac 
mission during j 
&though the re  
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Investigations for preparation and certification of a uranium 
isotopic standard and of isotopic plutonium standards were 

les of high purity plutonium metal have been prepared and '7; by the Los Alttmos Scientific Laboratory and have been 
sf6med to the National Bureau of Standards for certificat,ion 

$362. 
$36 
atinued* 

@dY 
@ 
@ P  1Utoniu.m chemical standard. 

structive Analysis of Reactor Fuels $@& 
It is now possible to analyze, nondestructively, most geometries of 

plates or pins. The program initiated last year to develop these 
~ 8 s  has demonstrated the feasibility of measuring the fuel @q Most other pm 

metries require comparative standards, but these may be selected ' hysical rejects so that the cost of the standards is negligible. irom p 
cases a precision of 1 percent or better is attainable. 

podble gamma ray spectrometers have been developed for use by 
he &mission's field offices for inventory verification, for quality 
eontml in core manufacture, and for other uranium measurement 
&lerns which may arise. Two training sclimls were conducted by P the Argonne National Laboratory to train Commission field employ- 

ees in use of the instruments and in analytical techniques. 
-1 limited amount of development continues, directed primarily to- 

agd extension of the techniques to unique geometries and toward 
bement of present techniques to improve precision. 

tent of flat plates without comparative standards. 

geetings 

Xore than 100 Commission and contractor personnel met in Denver, 
Cdo., June 15-16, to discuss matters of mutual concern in the field 
of nuclear materials management. This was the seventh annual meet- 
@ of this type. 

CONSTRUCTION 
h-y t  ruction Costs 

-bi of December 31, 1961, the Nation's investment in atomic energy 
ties was $7.7 billion before depreciation reserves. 

Total plant acquisition and construction costs incurred by the Com- 
on during fiscal year 1961 reached a 6-year high of $307 million. 
ugh the reactor development program continues to account for 



MOBILIZATION PLANNING 

Operations Contifiuity 

Active participation was continued in planning for mobilizatj,, 
and continuity of Government programs designed to derelop 
of readiness with respect to all conditions of a national empren-, 
including attack on the United States. This planning was in coodin;. 
tion with the Office of Emergency Planning (OEP), fornier]~ ar 
Office of Civil and Defense Mobilization (OCDM) . ~ ~ ~ i ~ i ~ ~ ~ ~ ~  
Loren K. Olson served as Commission representative on the Ciril allti 

Defense Mobilization Board which advises the OEP Director. ;id&- 
tionally, the Commission was represented on OCDM’s eight Regiortiit 
Boards, and representation was provided as necessary at the QEP 
Main Relocation Site. 

*4dditional emphasis was given in Commission planning to insure the 
post-disaster health and safety of the public, and active p ~ ~ c i ~ ~  
was continued in the Defense Blaterials and Priorities SFsteriis mitk 
the Defense Production Act of 1950, as amended. 

In  the area of civil defense, the Commission’s Los Alamm C%SL 
in cooperntion with the community, took the initiative under the Pxp 
L cram of the Office of Civil Defense (Department of DefenzI ta 
identify, mark, and stock existing fallout slielt,ers for public EE 

an emergency. Shelter space for  t.he entire community PoPlrtk 
of Los Alamos, N. Mex., has been identified. ,4rran@menb 
made with the Office of Cisil Defense to include Los -Uarnos iri itis 
pilot study for this program. The community will be the OnfF Pil* 

5 3 7 !:+ i, 8 
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Bra \There the entire population can be housed under emer- 

n carried out a comprehensive prograin of exercises 
This included, for the first time, a 

itions of increased international tensions preceding 
Relocation centers were activated 

ission readiness plans were invoked upon 
nse Readiness Conditions, announcement of 

sly been restricted within the Department of De- 
An extensive test of the Commission’s emergency communica- 

Operation Alert 1961. 

urned attack on this country. 

throughout the country was a major part of this exercise. 

T~~ANSPORTATION AND TRAFFIC MANAGEMENT 

For several years the Commission has had a specific program to 
Nyide domestic carriers (primarily rail and motor) with informa- 

the transportation characteristics of atomic energy materials 
d products. This was done principally through Commission- 

ed and -conducted seminars. Such a program not only facili- 
the normal supply movements but also contributes to the Nation’s 
all mobilization readiness planning. 
re recently, increasing activity in international transpod of these 
als has stimulated considerable additional interest in the radia- 

ion and related aspects of such movements, particularly on the part 
cd rater and air carriers. (See shipping problem discussion in the 
International Activities section of this report.) I n  tlGs connection, 
be Conmission has extended its informational program in this area 
i o  the conduct of forums for the carriers and related groups. Future 
zethgs will feature staff presentations and technical discussions 
dated to trmlsportation of radioactive mat,erials and will afford m 
cpportunity for all participants t,o exchange idms based on specific 

t z handling and transport problems. 

COMMUNITY ACTIVITIES 
OAK RIDGE AND RICHLAND 

During 1961 the conmunities of Oak Ridge, Tenn., and Richland, 
Fash., operated as local self-government municipalities and received 
fhncial assistance in accordance with the provisions of Public Lav  

221, as amended. The Commission made assistance payments for 

1 

- . : ’ p b q  5 !.I ., I 
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oak Ridge 

Rich land 

Of the total residential properties all except 15 apartments, and 
certain Wherry ,4ct lots have been sold. Some 62 commercial p ~ p  
crties remain to be sold as does one nonprofit property. The strlesof 
these should be accelerated now that an amendment to Section %(e] 
of the Atomic Energy Community Act of 1955 has been spgmed 
This amendment reduces the waiting period of one year after the Aw 
advertisement for sale, to 90 days before property may be wld 
negotiation at less than the appraisal price. Sales of propertp hd 
returned $33,2'7?,007 to the Government as of November 3). 
following properties have been sold : 

Single and duplex houses _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - -  ------ 4.m 
2 Apartments (4 or more family units) _-__---_---- ----- 

Residential lots _____________-______------- ----------- !?N 
Commercial properties ____________-____-_---- --------- 170 
h'onpro~t------_------------------------------------- E 

been progre: 
letion of th I@ 

L@P 
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Los h a l o s  

rogrw for the development and sale of lots for privately 
homes continued at Barranca Mesa in Los Alamos, K. Mes. 

&tion to the 11s lots conipleted during 1960 and sold to personnel 
Alamos Scientific Laboratory for construction of private 

91 more lots are presently being developed for tlie same purpose. 
program for leasing unimproved real estate for commercial 

is continuing. During the year, new construction has been 
ial buildings and operations have 
been leased and private construc- 

ion program authorized for 1960 
been progressing satisfactorily with present contractors nearing 
pletion of the work. 

t 1 contractor was selected for the development of the White Rock 
near Los Alamos. The contract requires development of lots and 

*struction of at least 200 homes by June 1963, for sale to Los Alamos 
pject-connect8d!’ personnel. If the initial development is success- 

current planning contemplates the additional construction of 
riyate homes as well as a shopping center and recreational areas. P 

This program is another step in the direction of eliminating the 

The work is 93 percent complete. 

L *  

~ 30Ging shortage at Los Alanios. 

SANDLA BASE HOUSING 

During the past year, the Government housing at Sandia Base? 
Ubuquerque, K. Alex., was transferred to the Department of Defense 
through the General Services *4dministration. The buildings, con- 
mcted in the early 1950’s to provide housing for Commission and 
Eontractor employees, had been declared surplus to Commission needs 
during 1960. 

ORGANIZATION AND PERSONNEL 
c 

Flighliglits of the Coniniission’s organization and personnel changes 
during 1961 included : 
9 The regulatory functions of the Commission n-ere further sep- 
mted from those functions of an operational and developmental 
mature. ’ major reorganization of Conimission Headquarters staff, Head- 
Wrters-Operations Office relationships, and National Laboratory 
PPp’arn direction resulted in improved staff functional alignment, 
;f strengthening of Headquarters-Oper~tioiis Office lines of communi- 
Qtio11 sinp@yOpey-pt.ions Offices now report directly to the General 

Ll . I +  



Organization Chafiges 

Major organizational changes during the January-Decembr, 
reporting period were as follows : 

In  order to avoid possibility of conflict between the regulatm 
function and the developmental, operational, and promoti~nal 
tions, on March 10,1961, the Commission acted to separate bhmallp 
these functions below the Commissioner level by establishing the wi- 
tJion of Director of Regulation to which were assigned the Dirision of 
Licensing and Regulation, the Division of Compliance, mid the offim 
of Health and Safety. The Director of Regulation is repomible 
directly to the Commission for the performance of the 
function. 

Effective April 25,1961, the Chnmission approved changes in func- 
tions and delegations of Headquarters components related to m m -  
ing out licensing and other regulatory functions. By the 
several functions which were formerly a part of the Office of 
and Safety were reestablished in the Office of Radiation Sta 
which is under the Director of Regulation. These functions i 
the establishment of radiation safety standards, participation in w 
tivities of the Federal Radiation Council, and cooperation with Stat= 
The remaining functions of the Office of Health and Safety, 
the safety research, industrial safety, and radiological assist 
tions, mere combined in the Office of Operational Safety, repofik 
to the General Manager. 

Effective May 1, 1961, the licensing inspection and i 
functions and responsibilities assigned to Managers of 
and Heads of Divisions and Offices, Headquarters, were asif!Fd trr 
the Division of Compliance, Headquarters. Subsequently the c m  
mission approved t*he establishment of five compliance regiond cdbm 
to be located at Atla.nta, Ga. ; Chicago, Ill. ; Denver, Cola. ; Res  
N.P., and San Francisco, Calif. (See Licensed Compliallce Wrn 
in Part 4 of this report.) 

f p J f i 7 t - g  
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ssion established an Office of In- 
reports to the Office of the General 
ibility for industrial development had 
f Assistmt Director for  Commercial 

nt with the termination of the S i r -  
) Program, the Lockland ,Qircraft 

os Operations Office was redesignated the Lockland Area Office 
the Manager, Oak Ridge Operations Office, xi th  responsibility 

ropulsion contracts. The Hartford 
Lockland Operations Office, was 

rations Office and redesignated the 
ivision of that office. The residual functions, remaining 

se changes in organization, were assigned to the Fernald Area 
which was redesignated the Cincinnati Area Office on May 1, 

ing major changes in the 
C Headquarters, Headquartem- 
AEC laboratory program d i m  

[ion was effected. The principal changes were directed towards pro- 
fiding the AEC Headquarters for more direct control, review, and 
@dination of laboratorj- research programs; shortening lines of 
Fommunication and chain of command for a number of field offices; 
ad Rlieving program divisions of much of the administrative burden 
involved in the direction of Operations oflice activities. Specifically : 

The position of Assistant General Manager for Research and Indus- 
rid Development was redesignated Assistant General Manager for 
&search and Development with the added responsibilities of program 
direction of non-weapons research and development (except on the 
Plowshare program) a t  Ames, Argonne, Brookhaven, Lawrence Radi- 
&on, Los Alamos, m d  Oak Ridge laboratories. 

The program direction of weapons research and development at 
Los Marnos Scientific Laboratory and Lawrence Radiation Labora- 
torj remains the direct responsibility of the Director of the Division 
of Military Application. 

A new position of Assistant General Manager for  Operations mas 
established with responsibility for assisting the General Manager in 
the supervision of Operations Offices reporting directly to him, and 
for superrising the Divisions of Construction (formerly titled Con- 
dmction and Supply), Labor Relations (formerly titled Industrial 
hlations), Operational Safety, and Contracts (formerly Office of 
Cmtract Policy). 

The position of Assistant General Manager for Plans and Produc- 
tion was established in lieu of the Assistant General Manager for Man- 

ti 0 0 7 \!. 7 3 



ufacturing, v i th  responsibility for supervising the DiI-isiolls 
duction, Raw Materials, Operations - k d y s i s  wid Forecasting, Of pla h r -  

Ai new Division of Peaceful Kuclear Explosives, reporting to ’rd, tf, 

and Peaceful Suclear Explosives. k 
Tile position of -h i s t an t  General l k m g e r  for Safets n-as abolist 

Assistant General Manager f 01’ Plans and Prochction, was establishcd 
with responsibility for the progranl direction of the Plowshare pro- 
gram. 

All Headquarters Offices and Dirisions except, tshe Office of ttw 
General Counsel, Office of Hearing Examiners, Office of Rattiatien 
Standards, and Office of the Secretary, and a newly titled office of tire 
Controller, were designated “Dirisions”. 

xpw 
York, Oak Ridge, and Savannah River, now report ciirectlv to tltc 
Office of the General Manager instead of through program iirkiOm 
as t.hey did formerly. 

Operations Offices at Grand Junction, Schenect ady, and pittSbmA 
were redesignated Offices and continue to report to the Division 
Ram Materials in the case of the former and the Division of Reaptor 
Development in the case of the latter tKo. 

The Brookhaven Area Office was designated the Brookhaven (jffiwq 
separated from the New York Operations Office, and reports diWFt1.F. 

to the Assistant General Manager for Research and D e ~ e h p r n ~ ~ ~ ~  
The Brookhaven Office is responsible for administration of the 
tract for the operation of the Brookhaven National Laboratory. 

On October 29,1961, the Palo Alto Area Office was established under 
the San Francisco Operations Office to direct all contract actiritis 
for the Proposed Linear Accelerator Project at Stanford Cnicersititr. 

Managers of Operations offices at Cllicago, Hanford, 

During the January-December 1961 reporting period, the folloxirtg 

Chairman John A. McCone resigned effective January 20,1961. 
Dr. Glenn T. Seaborg, was appointed Chairman by the Presidenr m 

February 24, confirmed by the Senate, and svi-orn in hinrch 1, 1%% 
for the unexpired term of former Chairman John A. McCotie w)fkfi 
will end June 30, 1963. (Commissioner John S. Graham vas Actiw 
Chairman between fJaniiarF 20,1961 and March 1,1961.) 

Leland J. Haworth was appointed by the President on June 15, Mw 
firmed by the Senate, and sworn in June 22,1961, for a 5 - p r  az 

Commissioner which will expire June 30,1966. 
Dr. Gerald “7. Johnson was appointed by the President 8s osir- 

man of the Military Liaison Committee, effective Julp 1 5 , 1 W *  

major personnel changes took place : 

..5 0 0 -1 Q -1 t: 
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T]ieos J. Thompson, niember of the Ach-isorj- Coininittee on Re- 
Safeguards since Koveniber 1959, v a s  elected Chairman of the Pr* 

,<tor 
pfl Hfirro1d L. Price, formerly Director, Division of Licensing and Reg- 
d3tion, was appointed Director of Regulation, effective September 
j$1961* 
8. J. Blocli, formerly Assistant General kfanager for hhnufnctur- 

lTas appointed Assistant General AIanager for Operations, effec- 
August 14, 1961. 

George F. Q,uinn, formerly Director, Division of Production, was 
* ted Assistant General Manager for Plans and Production, ef- 

~ 

Dr. Spoff ord G. E ~ g l i s h ,  formerly Deputy Director, Division of 
a pgarch, was appointed Assistant General Manager for Research and 

Development, effective August 14, 1961. 
,j0]m A. Hall, Assistant. hfannger for International Activities, 

tm&mxd effective Deoeniber 17,1961. He is i i o ~  serving as Deputy 
pirector General, International *4tomic Energy -4gency in Vienna. 
1. -4. TTells, Director, Division of International Affairs, was appointed 
ictinn Sssistant General Manager for International Activities. 
lrilliam F. Finan, Assistant General Manager for Safety, resigned 

dective June 29,1961. 
Jforse Salisbury, Assistant to the General hlmager and former Di- 

petor, Division of Information Services, since 1946 retired effective 
June 16,1961. 

AIfonso Tammaro, Assistant General Manager for Research and 
Industrial Development, retired effective Kovember 1,1961. 

Tillinm H. Slaton, formerly Deputy Assistant General Manager 
for Administration, was appointed Deputy Assistant General hlan- 
qer for Opera,tions, eRective A u e g t  21,1961. 

Dr. Clifford IC. Beck, formerly ,4ssistttnt Director for Facilities Li- 
fensing, Division of Licensing and Regulation, was appointed Deputy 
Director of Itegulation, effective September 18,1961. 

Major General ,4. D. Starbird, fornierly Director, Division of hlili- 
"9 Application, was reassigned effective January 25, 1961. He  was 
succeeded by Brigadier General Austin W. Betts, formerly Director 
of -4dvanced Research Projects A4gency of the Department of Defense, 
tfectire January 26,1961. 

Ernest B. Treniinel, f ornierly Special Assistant to Commissioner 
Kilson, vas appointed Director, Office of Industrial Participation 
(BOW Division of Industrial Participation), effective May 8, 1961. 

Dr. Forrest Western, formerly Deputy Director, Office of Health 
I and Safety, was appointed Director, Office of Radiation Standards, ef- 

Inittee, effective January 1, 1961. 

inor 
t i f i  

, po ln  
jec.tire A U ~ U S ~  14,1961. - 

a. 
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Dr. Kathan H. n’oodruff, formerly Director, Office of R ~ ~ ~ ~ ~ ,  “nrt 
Safety, was appointed Director, Office of Operational Safety (Ltok 

Division of Operational Safety), effective Ala? 8,1961. 
John S. Kelly, formerly Chief, Peaceful Kuclear Explosives B~~~~~~ 

Division of Military Application, was appointed Director, Dirision of 
Peaceful Nuclear Explosives, effective S u p s t  14, 1961. 

Robert Lowenstein, formerly Counsel for the Division of Lieensin, 
and Regulation, was appointed Director, Dirision of Licensing aB; 
Regulation, effective September 18,1961. 

Edward J. Bruenenkant, Jr., formerly Acting Director, 08 w! of Technical Information (now Division of Technical Information) ~ Bh 
appointed Director, effective April 6,1961. 

Douglas E. George, formerly Acting Director, Division of xuclar 
Materials Management, was appointed Director, effective E’ebruah 
1961. 

Frank P. Baranowski, formerly Deputy Director, Division of pro- 
duction, was appointed Director, effective October 30, 1961. 

Hugo N. Eskildson, Jr., Associate Director for Operations, ~ i f i -  
sion of React or Development, was appointed Bganager, Idaho opers- 
tions Office, to become effective Janualy 1,1962. 

Lawrence G. Mohr, formerly Assistant Director for Construction 
and Engineering, Division of Construction, Headquarters, wBS ap 
pointed Area, Manager, Palo Alto Area Office, to direct all contra 
activities for the Linear Accelerator Project at Stanford Unirersib, 
effective October 29, 1961. 

Manager for Research and Industrial Development, was appointed 
Senior AEC Representative, Brussels, Belgium, effective August 
1961. 
BZ. Carl Walske, formerly AEC Scientific Adviser to the Confer- 

ence of Nuclear Weapons, was appointed AEC Scientific Representa- 
tive, London, England, effective June 25,1961. 

I ra  F. Zartman, formerly Chief, Reactor Physics Branch, Dii%at 
of Reactor Development, was appointed AEC Scientific Represenb- 
tive, Tokyo, Japan, effective September 30,1961. 

Robert W. Ritzmann, formerly Senior Evaluation Engineer, Difi- 
sion of Reactor Development, n7as appointed AEC Scientific EePtr- 
sent ative, Chalk River, Ontario, Canada, effective Septenzber 3,lW 

t 

John Erlewine, formerly Special Assistant to the Assistant 
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Regulatory Activities 





. . .  
illlong its various resIionsibilit ies, the Coinniission is charged un- 

ja-7 with establisliiiig by regulation or order, such standards 
,fitruct ions to govern tlie possession and use of special nuclear, 

ll.L,p, ul~d byproduct, inaterial and the design, location, aiicl operation 
llclear facilities as the Coiimiission may deem necessary or desirable 
remote the common defense and security or to protect health or 

Dlininlize danger to life or property and to carry out the necessary 
ellsing and inspect ion prograins to achieve these 0bjectives.l 
In llarch 1961, tlie Commission adopted organizational changes to 

fefect, a further separation of its regulatory functions from its opera- 
and developmental functions supervised by the General Man- 
As a result of the reorganization, all regulatory functions were 

der the newly established Director of Regulation m-ho re- 
ctly to the Conmission, rather than tlwough t.he General 

The new organizational arrangement is the third of a series of 
kiges since the present regulatory program was establisheit as a 
ps& of the enactment of the Atomic Energy Act of 1054. These 
t.il:inges have reflected tlie growth and development of the regulatory 
logram as well as the Commission’s purpose to separate its regula- 

from its operational and del-elopmental functions a t  the staff 
el. The first cliange was niade in 1957 when the Commission abol- 
ed the Division of Civilian Application, which had responsibilit.y, 
addition to regulatory functions, for administering programs to  

ncourage and stiinulate private participation in the development of 
he peaceful uses of atomic energy. I n  its place, there mas established 
3 Dirision of Licensing and Regulation with exclusively regulatory 
functions. The promotional functions were assigned to otber divi- 
ions of the Coniinission. 
In late 1959, the Conmission established the position of ,4ssistrtnt 

General Rlanager for Regulation and Safety with responsibility for 
rile DiT-ision of Licensing and Regulation and two newly establis114 
lnits, the Division of Compliance and the Office of Health and Safet.~’. 
41 of the Con~~~ission’s  regulator7 fuiictioiis were thereby placed 
#der the direction of an Assistant General Manager. Under this 
arrangement the Division of Compliance T T ~ S  assiped responsibility, 
Previously adiiiinist ered bj- the Division of Inspection, for compliance 

t 

- 
‘Section 161 b and i, Atomic Energx Act of 1934, as amended. 
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During 1961, permits were issued authurizing the construction of 
one power reactor, five research reactors, and one production f&h 
for the chemical processing of irradiated americium containing &- 
tonium. One power reactor and nine research reactors ~ e m  1;- 
censed to operate. Licenses were also issued authorizing the ewfi 
of a power reactor to Italy, a test reactor to South Africa, and 
research reactors-one to Finland and one to Japan. Applicatio~ts 
were filed for authorizations to construct and operate one povcer re- 
actor, one test react or, seven research reactors, one critical esprimm 
facility and one production facility. I n  addition, a number af 
smendments to existing licenses for power, test, and research mctrn 
were issued. 

Licensing actions since 1954 brought the total number of f d k k  
licensed to operate, 5ts of December 31, to 4 power reacto- 3 
reactors, 54 research reactors, and 15 critical experiment. f a d i r k  
I n  addition, permits were in effect for the construction of 7 Pm 
‘ The Division of Inspection, which remained under the General Nanaper conti@* ez 

exercise its statutory responsibilities under Section 25 of the Atomic Enern  Act af I- 
D S  amended. t o  gather “information to show whether or not the contractors, 1ken- d 
officers and employees of the Commission are complying with the provisions of tbb AS 
* * * and the awronrinte rules and regulations of the Commission.” 
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ch reactors, 1 critical experiment facility, and 1 pro- 

eported last year, Commonzoealth Edison Co. was issued a 40- 
license on October 14, 1960, authorizing operation of the Dres- 
reactor at Morris, Ill., a t  a steady-state thermal power level of 

olloxing a public hearing and the Hearing Esarn- 
Third Supplemental Intermediate Decision dated October 11, 

extensions of the period for review of this decision 
ordered by the Commission when Commonwealth shut down the 

ctor because of control rod diffic~lties.~ When reporting the mat- 
''to h e  Commission, Commonwealth advised that the reactor would 

%in shut down until the difliculties were resolved. On February 
the Commission remanded the proceeding to the Examiner 

further hearing to consider authorization to resume operation of 
he Dresden reactor with modified control rod drive mechanisms, new 

ades, and revised technical specifications. By the Examin- 
r dated March 31, Commonwealth was authorized to oper- 
resden reactor st thermal power levels up to 100 kilowatts 

for the conduct of criticality tests. Following a further hearing on 
be results of these tests, the Examiner, on May 27, issued a Fourth 
;upplemental Intermediate Decision which granted Commonwealth 
luthorizstion to resume power operations at levels up to 630 thermal 

watts in accordance with stated specifications. A license 
dment setting forth the revised technical specifications was is- 

Following a hearing in May, and pursuant to the Examiner's In- 
ediste Decision dated June 30, an amended construction perniit 
issued to ConsoZidated Edison Co. on August 4 approving the 
design of the reactor at Indian Point, N.Y., subject to the condi- 
that satisfactory evidence would be presented on the proposed 

a ~ e  of 1 7 4  PH precipitation-hardened stainless steel in the control 
drive ~ h a f t s . ~  A public hearing on issuance of a provisional oper- 

license was held on December 7,1961, and recessed to December 
d further recessed at that time to January 3,1962. 

ral Electric Co. filed an application for a license to construct 
d operate at power levels up to 12.5 thermal megawatts an experi- 

a1 superheat nuclear reactor, designated as the Vallecitos Experi- 
rheat Reactor (VESR), a t  General Electric's Vallecitos 
oratory in Almeds  County, Calif. An informal public 
first of this nature, was held on June 19 in Pleasanton, 

f., to give the public residing in the area of the proposed reactor 
ortunity to ask questions of Commission regulatory per- 

on Civilian Nuclear Power Reactor Program in Part One. 
had bten found to be a came of the Dresden problems. 
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sonnel and for Commission represen 
AEC regulatory procedures and revie 
vol~7ed in the proposed reactor. FolloKi 
lreld June 29, and pursuant to the Hearing Examiner’s 1 
Decision dated July 25, and the Commiss 
it construction permit was i ~ u e d  h g u s t  10 aut!iorizillg tile co’~~Etartr- 
to construct the T’ESR. General Electric is presently Operatill,,, tL 
Vallecitos Boiling Water Reactor ( TTBWR) at the same site. In 
rLmry, the Commission was advised that 
been suspended SO that certain 17-4 PH stainless steel rpLctvr tglri, 

ponents could be replaced, and in March the co 
submit detailed information relating to replacement of the ~ ~ c t o r  
components and not to resume operation of the reactor until 
ixed by the Commission. On April 13, Gene 
ized to resume operation of the VBWR, and on September 21 
ization waxgiven to perform a control rod material in tile yBWa 
The test involved the fastening of pieces of a nev type of cantM 
rod material to a standard control rod blade to evaluate its lolg-tem 
performance in the environment of a boiling water reactor, mle 
pany was also authorized, during Jul 
of the General Electric Test Reactor 
of the loop with coolant gas mixtures. G 
b wanted authorization for the proposed cha 
described in the companyk Modification R 
ducted in a cubicle of the GETR subject to 
t ions and procedures. 

Following a hearing held in December 
Hearing Examiner’s Intermediate Decisio 
visional operating license was issued the 
Space Administration (NASA) on March 14 for operation of it3 
Plum Brook testing reactor near Sandusky, Ohio. This license wa 
issued under provisions of the Commission’s regulations which permif 
issuance of a license in a proceeding where construction of a f d q  
has not been completed, but is continuing satisfactorily and them is 
reasonable assurance that the facility will be ready for initial Idk 
within 90 days. Under the terms of the license, KASA was pemitld 
to load fuel into the reactor only after the Commission staff fwd 
that certain required systems or items in the reactor had been - 
structed anci tested and that modification of the reactor controfs lmrf 
been completed. Authorization to commence initial COR l o d k  
accordance with the provisions of the license was granted *lune ’’ 
NASA. plans to operate the reactor a t  thermal po7rers UP *o ’ i  

watts while completing additional items required for operation ’’ 
designed thermal power of 60 megawatts. 
5 9 n .J 1 li F: 2 
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lication was filed by the 2CTatironal Bureau of Standards for 
to construct and operate a IO-megawatt (thermal) heaq7 

ated and cooled reactor near Gaithersburg, &Id. A n  in- 
ublic safety meeting was held at Gaithersburg on November 

e Commission staff presented information on the safety 
c~ of the propused reactor. Members of the public were afforded 

‘,tUll;ty to ask questions and obtain information of interest to 
concerning the project. A public hearing to consider issuance 

4 hearing mas held on December 18,1961, to consider the issu- 
A of a permit to the PhiZadeZphk Electric 00. for construction of a 

tt (electrical) advanced high temperature, gas-cooled 
ration power reactor at Peach Bottom, Pa. ,4 public meeting 

held at Delta, Pa., on December 8,1961, at which the Commission 
nted information on safety aspects of the proposed reactor. 

d last year, the decision of the U.S. Court of Appeals for 
f Columbia setting aside the Commission’s grant of a 

onstruction permit to Power Reactor DiveZopnzent CO. 
@DC) for the Enrico Fermi Atomic Power Plant, Lagoona Beach, 

was appealed to the U.S. Supreme Court. On November 14, 
tt~fio, the U.S. Supreme Court announced it would review the lower 
,ou& ruling and on April 26 and 27,1961, the case was argued in the 

me Court. On June 12, the Supreme Court announced its de- 
upholding the Commission’s issuance of a provisional construc- 

ion permit to PRDC. On July 14, PRDC was granted an extension 
~December 15, 1961, for completion of construction of the Enrico 

i reactor. A further extension to September 1, 1962, mas 
y the Commission on November 29,1961. 

owing rz hearing held in September, and pursuant to the Hear- 
iner’s Intermediate Decision dated October 11,1961, a pro- 

risional operating license was issued on November 15,1961, to Xmtm 
r Experimental Cwp. for operation of its pressurized water 

mclesr reactor at Saxton, near Altoona, Pa. Under the terms of the 
Saxton is permitted to load fuel into the reactor only after 
findings by the Commission have been made relating to the 
ion of the reactor. 

On February 24, 1961, the Westirtghozlse Electric Cmp. was au- 
to continue operation of the Westinghouse Testing Reactor 
at Waltz l\lill, Pa., in accordance with the authorization 

eptember 7, 1960. The WTR had been shut down during 
because of the partial destruction of a fuel element through 
ing and subsequent melting. The September 7, 1960, au- 
n called for a modified venting system subject b specific 

permit was held November 28,1961. 

mop 
iort 
,lso 
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power level minimum coolant flow conditions which Jvould 
the Over heating condition. alIe\-iatc 

,4 license amendment was issued lkn . i%ee Atomic Electm'c c't, 

tlze technical specifications of its power reactor facility at $:;: 
suant to  this provision of its license after determinations 

hazards considerations not described or implicit in its license appl;: 
cation, as amended. 17ankee's license was further amended on JuBe 
23 to extend the expiration date of the license to Nove1nber 4, lN7- 
7318 mendment also increased the maximum authorized steady 

Ower level from 392 to 485 thermal megawatts, revised the teEhniQI P 
specifications, and included reporting requirements suitable for pet- 
manent operating license. 

January 12, 1961, specifying the Procedures for making cilanm -- * br ~ 

&$ass. During 1961, ten authorizations were granted t 0 l-ankee - 
Commission that the proposed cllanges did not present SignifiraE, Y khs 

Operator Licenses 

In the year ending November 30,1961,406 reactor operahls 1i- 
These included 235 neK licem 

As of No~ernber 30 tf,pb 
including amendments, were issued. 
and 171 license amendments and renewals. 
were 686 operator licenses in effect. 

Special Nuclear Materia2 Licenses 

For  the year ending November 30, 1961, there were 408 lice-& 
actions inrolving the possession and use of special nuclear materid, 
These included 123 new licenses and 285 license amendments, e 
newals, and authorizations. As of November 30, there were u p  
special nuclear material licenses in effect. 

During 1961, as in three previous years, four companies continad 
to hold licenses to engage in the conversion of uranium hexaflucde 
obtained from Commission plants to forms needed for fabridm 
of fuel elements and for research and development. They xere &E 

Davison Chemical Co., Erwin, Term. ; United Nuclear Corp., Cbm- 
icals Div. (formerly Mallinckrodt Chemical Works), Hematite? 3fa: 
Nuclear Materials and Equipment Corp., A4pollo, Pa.; and S p m  
Chemical Co., Kansas City, Mo. 
As of November 30, there were 18 concerns licensed to fabricate bd 

elements in their o m  facilities, for sale, for their o m  or 5 s  
research purposes. This is in addition to work performed m b  
Commission contract which does not require a license. The lierrd 
fabricators are : 

Genera 
Genera' 

Calif 
Lockhe 
Bgeetals 

boro, 
The B!h 
Nation: 
Nucleal 
Nucleai 
Sylvan 

NucL 
United 

Chen 
Westin 
Decenr: 

windsor, c 
The follo 

cities to rec 
ip1 fuel f abrj 

Daviso 
Engleh 
Nuclea- 
Spence 
United 

Chen 
As of No1 

brp., Apo 
plutonium- 
license to  t 
fabricated a 

Licenses 
Wemsls a 
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o., Lynchburg, Va. 
3,ttelIe Memorial Institute, Columbus, Ohio 
Cnrborundum Co., Niagara Falls, N.Y. 
c l e ~ t e  Corp., Cleveland, 01~0 
Da-&on Chemical Co., Erwin, Tenn. 
Bngelhard Industries, Inc., D. E. Makepeace Div., Plainsville, 

enera1 Dynamics Corp., General Atomic Div., San Diego, Calif. 
General Electric Co., Atomic Power Equipment Dept., San Jose, 

@&heed Aircraft Corp., Marietta, Ga. 
p,Jetsls & Controls, Inc. (Formerly M & C Nuclear, Inc.) , Attle- 

n e  Martin-Marietta, Corp., Middle River, Md. 
National Lead Co., Albany, N.Y. 
xuclear Materials and Equipment Corp., Apollo, Pa. 
Nuclear Metals, Inc., Concord, Mass. 
Sylvania Electric Products, Inc. (Formerly Sylvania Corning 

Nuclear Corp.) , Hicksville, N.Y. 
united Nuclear Corp., Fuels Div. (Formerly Olin Mathieson 

Chemical Co.) , New Haven, Conn. 
Westingliouse Electric Corp., Forest Hills and Cheswick, Pa. 

as issued to Combustion En,gineering, Inc., 
indsor, Conn., authorizing commercial f abriccztion of fuel elements. 

ontinued to serve in their licensed capa- 
ed enriched uranium from scrap generated 

fuel fabrication and fuel material preparation. 
Davison Chemical Co., Erwin, Tenn. 
Engleliard Industries, Inc., Baker Platinum Div., Newark, N. J. 
Nuclear Materials and Equipment Corp., Apollo, Pa. 
Spencer Chemical Co., Kansas City, Mo. 
United Nuclear Corp., Chemicals Div. (formerly Mallinckmdt 

mpany, Nuclear Materials and Equipment 
ensed for the commercial production of 
n sources. Prior to the issuance of a 
tonium-beryllium neutron sources were 
‘s Mound Laboratory, Miamisburg, Ohio. 

Chemical Works), Hematite, Mo. 

~ c e  Material Licenses 

Licenses issued for the year ending November 30, 1961, including 
ssession and use of source materials 



~ 
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totalled 833. 
As of November 30, there were 600 source material licellses 

This figure includes 273 licenses issued t 
e x m t e p ,  - 

exclusive of export licenses. e&q* 

Byproduct illateria$ Licewing (Radioisotopes) 

Waste Disposd Licensing 

As of Kovember 30, 1961, there were eight organizations l i c , a  
to conduct commercial services involving the disposal at sea of loa 
activity, packaged radioactive waste. One license, held by 
Marine Disposal Co., Long Beach, Calif.,5 was revoked. mw 
organizations were licensed during 1961. The licensed a ~ :  

American Mail Line, Seattle, Wash. 
California Salvage Co., San Pedro, Calif. 
Crossroads Marine Disposal Corp., Boston, Mass. 
Isotopes Specialties Co., Burbank, Calif. 
New England Tank Cleaning Co., Cambridge, Mass. 
Nuclear Engineering Co., Pleasanton, Calif. and KearnS, 
Ocean Transport Go., San Francisco, Calif. 
The Walker Trucking Co., New Britain, Conn. 

With the exception of American Mail Line, these firms d.s 
authorized to conduct commercial waste disposal services b1 trans* 
to Commission-designated sites near Oak Ridge, Tern., and I d h  
Falls, Idaho, for land burial. The following companies are wthm* 
ized to conduct commercial waste disposal services by transfer f* 

land burial only: 

e& PP. 419-420, Annual Report to Congress (January-December mm* 5 ' i o i f l 0 j  

Nuclear C1 
gadiologk 
U.S. Nucle 
Tracerlab, 

xn addition, 
of their 01 
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California 
National I 
socony Mc 
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Universi t j  
UniversiQ 
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dustrial TTaste Disposal Corp., Houston, Tex. 
g,c]enr Chem TVaste Disposal Corp., Houston, T 
padiological Service Co., Long Island, N.lT. 
U.S. Nuclear Corp., Burbank, Calif. 
Tracerlab, Inc., Waltham, Mass. 

dition, seven organizations continue to be authorized to ais- 
heir own low-activity packaged radioactive Taste at sea. The 

aval Medical Research Laboratory, New London, ann.,  no 
r conducts its own waste disposal operations. The licensed 

‘ex. 

. 7 .  1. 

izations are : 
California Research Laboratory, Richmond, Calif. 
Xatioml Institutes of Health, Bethesda, Md. 
socony Mobile Oil Co., Paulsboro, N. J. 
U.S. Fish & Wildlife Service, Beaufort, N.C. 
U.S. Naval Radiological Defense Laboratory, San Francisco, 

university of Georgia, Sapelo Island, Ga. 
university of Ha.lraii, Hanolulu, Hawaii 

Calif. 

l dv&ory  Committee o n  Reactor Safety 

During 1961 the Advisory Committee on Reactor Safeguards 
(ACES) held 9 meetings of the full committee and 30 subcom- 
miw meetings. It furnished to  the Commission 42 letters of advice 
@Deeming 9 privately owned, 16 Commission-owned, and 12 re- 
actor projects owned by other agencies of the Federal Government. 
ne Committee participated with the staff of the Co&ssion jll 
&scussions directed toward the development of guides to be used in 
selection of reactor sites. I n  addition, the Committee recommended 
that certain studies be undertaken in other matters related to reactor 
sfety. (More complete details on ACRS activities will be carried 
in the Commission’s Annual Report on Indemnification and ACRS 
Operations which will be submitted on March 31, 1962.) 

Four members of the ACRS completed initial four-year terms and 
declined reappointment. Three new members were appointed to the 
Committee by the Commission. They are : 

Dr. John C. Geyer, Johns Hopkins University, Baltimore, Md. 
Dr. David B. Hall, Los Alamos Scientific Zlaborabry, Los 

h. John P. Howe, Cornel1 University, Ithaca, N.Y. 
Alamos, N. Mex. 

The ACRS elected Dr. Franklin A. Gifford, Jr., to serve as its 
chairman, and Dr. Henry TV. Newson to serve as vice-chairman during 
wlendar year 1962. 

5 0 2 1 !I. e 1 
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INDEMNIFICATION OF LICENSEES 
The Commission revised its financial protection and hdemnitE 

replations (10 CFR Part; 140) to rerise the financial protectim 
formula applicable to reactors Of Certain power levels, and to 

enter into with reactor licensees who furnish proof of fi nancial protw, tion in the form of liability insurance policies or  in ithe f 
insurance. Public comment was invited on a proposed amenbat 
to establish the forms of indemnity agreements applicable to  Federat 
agencies and non-profit educational institutions. alw 
invited on a further amendment to implement Public Lax ST-%, 
enacted by the Congress in 1961, to exclude coverage of propni 
located at the site of, and used in, connection with licensed r e I , :  

whetller to extend financial protection requirements and government: 
indemnity to licensed reactor fuel fabricators who use substnntiE1 
quantities of unirradiated enriched uranium. Based upon its r e ~ m  
of the question and the evaluation of public comments received tilefp- 
on, the Comission concluded that extension of the indemnit-r pm 
aram to licensees using such materials is not justified at the imnt 
time. A similar study relating to licensed users of plutonim,  
n i m  233, and large quantities of byproduct material is in 

scribe the forms of indemnity apeenlents which .the Commission PR- ~~~ 

Orm of %lj* 

a m e n t  

The Commission also completed its consideration of the quaQB - 

k 

pro,gress. 
At the end of 1961 indemnity agreements were in effect -irjth 9 

privately-owned organizations, ‘7 government agencies, and 33 DOB- 
profit educational institutions. These agreements covered the opem 
tion of 4 power reactors, 3 test reactors, 15 critical experimmt 
facilities, 54 research reactors, and 4 reactors where fuel is s t u d  
pending the start-up of the reactors concerned. 

REGULATIONS AND AMENDMENTS 

During 1961, the Commission adopted two new regulations as w$f 
as rarious amendments to existing regulations; in addition the Gm- 
mission invited public comment on other proposed amendm@r@ t~ 
existing regulations. 

* Pu’eW re&ulations or amendments are published in the Federal RegietM at 
sf 

adoption ; proposed regulations and amendments are published in the F s d e d  E M f g  
public comment prior to consideration for adoption. 

10 CFB Pa 
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NEW REGULATIONB AND AIIIENDMENTS ADOPTED 

mendment to Part 2 was adopted April 15, 1961, to provide a 
.ted review procedure with respect to licensing and compliance 

I@ ed&s arising under Part 2. Under this revised rule, an inter- 
F B t e  decision of the Hearing Examiner will become final unless 

arty, within 20 days of the decision, files a petition for review 
”;; Commission, in its discretion, grants the petition. This new 
$1 le has expedited proceedings. The Commission continues to reserve ’ ht ti0 direct that a case be certified to it for final decision in the 

@e The second amendment to Part 2 requires that an applicant for a 
@Ctor construction permit or operating license, or authorization for 

mer demonstration reactor project which is subject to 10 CFR L P O  
part 115, or a waste disposal license, and amendments to any such 

lications, must serve a copy of the application or amendment on IPP 
be chief executive of the municipality or county in which the facility 

*An a 

@d 

$8 rig 
nm of a petition for review. 

to be located or the activity conducted. 

10 QFB Part 20-8tandards fo r  P r o t e e t h  Against Radiatwn 

The regulation was mended to provide, in effect, that licenses 
not be issued to authorize the disposal of radioactive waste 

mterial on privately owned land. Under the revised rule, the Corn- 
mission will not approve any application for a license to receive 
ji~nsed material from other persons for disposal on land not owned 
by the Federal Government or by a State Government. 

The major revision to Part  20, effective January 1,1961, which was 
reported in the 1960 Annual Report was further amended in regard 
to allowable concentration limits for certain mixtures of radionuclides 
ahen either the identity or the concentration of any radionuclide in 
the mixture is not Imown although it is known that speci6led radio- 
nuclides are not present in the mixture. The revision is more com- 
prehensive and covers all mixtures of radionuclides encountered in 
icensed operation. 

10 CFR Part 3O-Licensing of Byproduct N u t e d  

An amendment to Part 30, effective January 12,1961, exempts from 
Commission regulatory control the possession, distribution, and us8 
of luminous dial watches and clocks containing specified, small qum- 
titi, of hydrogen 3 (tritium) as the luminescent agent. The r e p -  

5 g c  i k a q  
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lation was mended to make the Commission's requiremerlh 

tions of the United States Depart.meilt of Commerce as 
exports to Cuba. Under the amended regulation, export to c 
in medicinals or pharmaceutical preparations, or in ' "Ppli- cators or appliances designed for use in medical diagnosis or ti 

ewm to Cuba is required for any other byproduct material or 
material. (The appropriate Section of Part 40 Was also anlended ~ 

reflect this change as it pertains to source mahrial.) 

mm Bernard Heinz of Scranton, Pa. The petition request4 an 
ment which would exempt from licensing and other re,rrulabT -- 
trois the distribution, possession and use of automobile lo& iun- 
minators containing up  to 15 millicuries of tritium. The 
exemption did not apply to the manufacturers of such lock 
torn. They would still be required to obtain a specific license 
manufacture and distribute these illuminators in accordance =itit 
specifications approved in their respective licenses. The lock illu- 
minator containing the tritium is intended to facilitate the dori 
of a key into the lock at night or under poor lighting conditions 
The Commission considered the petition, and after receipt and 
ysis of public comments, Par t  30 vzts amended to provide for tb 
distribution, possession and use of such illwninators without anf 
Commission license. 

export of byproduct, and source materials consistent with tile  re^^^ the 

byproduct material having an atomic number from 3 to 8'' uba af 
9 Co"tainM 

is authorized under a general license. A specific license for -e. 

A petition for rule making to amend par t  30 was receivd 

10 CFR Part 3I-Radiation Safety Requirements for Radiogray& 
Operations 

On February 27,1961, Part 31 became effective as a new re,datictrs. 
This Part establishes supplementary radiation safety standards far 
persons using sealed sources of byproduct material for radiopph? 
and is designed to lessen the need for routine incorporation hts 
licenses of special provisions applicable to radiographic operatiom 

10 CFR Part @-Licensing of Xoume M a t e k Z  

A comprehensive revision of Par t  40 became effective Febmw 
13, 1961. Under the revised regulation, a general license is pmridd 
for possession of up to 15 pounds of source material at any one 
by a physician, pharmacist, or research institution, or b;Tr 8 Pem 
receiving such material in medicines or drugs. The same 15 Pd ' 3  
qeneral license exception was applied to commercial and indo- 

*5 0 p 4- q 0 
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or medical institutions using source mterial for educational, 
purposes. The revision also provides 
title to source material and a generd 

up to three pounds of sourm material 
ations. Certain finished products 

are also exempted from domestic 

merican Potash & Chemical COT., 
commission reviewed the deletion from Part 40 of the exemption '* licensing of rare earth metals and compounds, mixtures and 

ducts containing not more than 0.25 percent by weight thorium, 
amdm, or any combination of these two elements. The exemption 

A further amendment to Part 40 was made to extend the exemption 
pfi~ously granted for the use of uranium in aircraft counterweights 
i&ed in aircraft to include not only the counterweights, when in- 
&ea, but also exempt the storage and handling of such counter- 

in, or  from, aircraft. The amendment also exempted from 
ing uranium in the form of air- 

restored to Part  40 as of April 11,1961. 

, 

10 CFR Part 50-Licensing of Production and Utilization Facilities 

Effective June 6, 1961, the definition of production facility as used 
in Part 50 was modified. The modification mas intended to exempt 
the processing of slightly irradiated uranhm from the licensing re- 
quirements of Part  50. Such processing would still be subject to the 
requirements of Part 30 and Part  70. The amendment resulted from 
4 Commission study which concluded that irradiated materials con- 
taining very small amounts of fission products having such low levels 
of fission product activity that they needed no additional radiological 
safety precautions beyond those necessary in connection with the proc- 
essing of unirradiated materials should be treated similarly. 

Further amendments were made which provided procedures for the 
transfer of licenses, the enforcement of creditors' rights against 
licensed facilities, and the surrender and termination of licenses. 
'hem particular amendments also granted consent to the creation of 
mortgages or other liens on licensed facilities. 

10 OF22 Part 70-8pecial Nuclear Uaterial 

~ 

new reporting requirement mas added to Part 70, effective Jan- 
uary 12, 1961. This amendment requires licensees who transfer or 

c@ nuclear material to submit reports to the Ccnnmission. e' fh s r:ispfl ,4 



This new regulation formalized in replatory form, the ~0 
“nis- 

rl Q t& sion’s policy to provide opportunity for public pa&icipatio 
consideration of safety aspects of mactor projects in the & ~ i ~ ~ ~ ~ ~ ! ,  
power demonstration reactor propam. Nuclear Power reactors ~- 
der the ‘‘second round” of the Commission’s power reactor pr 
are not subject to the formal licensing requirements of the A t o ~ c  
Energy Act. Under Section 110 of the Act, they are exempt 
licensing requirements because they are to be constructed and 
under contracts “With and for the account of” the Commission Th - *  reactors, like all other Commission-orned reactors, are neve.thel 
@Ten the same technical review as ~ i ~ n s e d  reactors to assure the 
health and safety. 

The new Part  115 provides that the hazards reports filed by ph 
contractors for the construction and operation of these reachrs rein 
be made available for public inspection, as will the copies of the te- 
ports made by the Commission’s‘ Advisory committee on Reactor 
Safeguards and the hazards evaluations prepared by the staff of the 
Division of Licensing and Regulation. These cases receive com- 
pliance-type inspections and are also set down for public heariq tn 

struction and operation. The rule provides that a construction 8u- 
thorization and an operating authorization corresponding to the con- 
struction permits and operating licenses issued pursuant to Part s 
will be required prior to the start of construction or the start of ope- 
ration. Reactor projects within this category are also made subject 
to tile regulatory requirements of Part 20, Part 55 and certain see- 
tions of Part 2. 

opemw 

. consider health and safety questions involved in the proposed 

The levels of financial protection required by this Part were re- 
evaluated during 1960 in accordance with the Commission’s announ* 
ment to that effect issued on April 7, 1960. As a result of 

reevaluation the formula prescribed in section 140.12 of P 
for determining amounts of financial protection required for rea 
of certain power levels, was revised to give greater effect to di 
ences in locations of reactors in terms of population density. 

7 See section on Progress Sn Power Reactor Technology in Part 2. ~ 
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form of the indemnity agreement which the Commission will 
o furnish liability insurance policies as proof 
nd the form of indemnity agreement which 
er into with licensees furnishing proof of 

ial protection in the form of their own resources, were published 
fi,&ve rules during 1961. Proposed forms of indemnity apee- 
ts Wbicli the Commission will execute with Federal agencies and 

tutions were also published for public com- 
ter forms, except for changes made because Federal 
onprofit educational institutions are not required to 

financial protection, are similar to those adopted by the Com- 
for execution with licensees who furnish financial protection. 

PROPOSED REGULATIONS AND AMENDMENTG 

9 proposed amendment to Part  9 was published in the FederaZ 
r 5, 1961, providing for inclusion in the public 
ncidents filed by licensees pursuant to the require- 
d regulations. The amendment would exclude 
ds the names of individuals who have been ex- 

order to implement this, the reporting require- 
e amended to require licensees to report sepa- 
n the names of individuals who have been ex- 
provision of the proposed amendment would 
of authorizations to construct and operate 

p e r  demonstration reactors subject to Part 115. The appropriate 
&ions of Part  20 would be similarly revised. 

10 CFB Part 3O-LicenSing of B yproduct Mater id  

The Commission received a petition for rule making from the Lock- 
* heed Aircraft Corp. requesting an amendment to Part 30 to exempt 
from licensing requirements tritium activated luminous buttons or 
exit markers used in aircraft. These markers may contain up to 30 
millicuries of tritium. The petition mas published in the Federa2 
8egL;ster on September 12, 1961, and public comments solicited. The 
comments are being reviewed and staff analysis is underway. 
&SO published for public comment was a proposed amendment 

Fhich would establish criteria for the issuance of specific licenses to 
manufacture or import automobile lock illuminators containing 
tritium. I 

I 

I' [./ { , ' t' : s , '  i "  I , '  
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10 CFR Part 50-~icensing of Prodwtion a d  UtilkatiML paciiitie- 

A proposed amendment of this Par t  mas published in th 
Register on April 8, 1961, designed to  clarify the extent to Rllirt 
limnsees may make changes and conduct tests and experiments 
are not specifically provided for in their facility licenses. 

Erii_ posed amendment is a substantial revision of existing Section ao.?3f; 
“Designation of Technical Specifications?’ and adds, among otl,er 
things, an Appendix A, “Contents of Technical S~cificatioi~s~! 
proposed mendment is based substantially on the provisions inco 

rl,H. rated in License No. DPR-1 pursuant to the Commission?s %terns 
r a n d m  and Order dated November 2, in the matter of the 
Vallecitos Boiling Water Reactor of the General Elwtric eo. 

A second proposed amendment of Par t  50 was published O c t o h  
which would require that a facility licensee designate individuah to 
be responsible for directing the licensed activities of licensed Operators 
The individuals so designated would be licensed as ‘‘supervimry Oper- 
ators” under Part 55. The proposed amendment would also require 
that rn operator licensed under Part 55 be present at the controls 
an times during the operation of the facility, and that a supcryison 
operator be present at. the facility during the performance of a11 
routine operations and be readily available on call during routine 
operations. Corresponding amendments have been proposed to app- 
propriate sections of Part  115. 

e pede,,, 

IO CFR Part 55-Operators’ Licmes 

A proposed amendment to Part 55 was published in the Federd 
Register on October 12, 1961, providing for the licensing of indi- 
viduals as supervisory operators of facilities and setting forth the 
general qualifications and requirements for their licensing. A super- 
visory operator is any individual designated by a facility licenss 
under 10 CFR Part 50 to be responsible for directing the licensed 
activities of licensed operators. The proposed amendment proride 
for a number of other changes to Part 55 which are deemed desirde 
and are based on the experience acquired to date in the a d r n i n i s ~ ~ ~ ~ ~ ~  
of the operator license program. 
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s to protect against accidental criticality, radiation exposure to 
ais, and release of fission products. This proposed regula- 

uld govern persons subject to licensing under Part 70 of the 
is$on’s regulations. 

Part 100-Reactor Site Criteria 

ation of all the 
cbrs significant to the question of acceptability of reactor sites, 

this rule is intended primarily to identify a number of factors consid- 
d, and the general criteria utilized by the Commission as guides in 

roving or disapproving proposed sites. 

10 CFR Part 1-40-Fimncial Protectbn Requirements and Indemnity 

The Commission issued a notice that i t  was proposing to amend all 
of the forms of facility indemnity agreements as they pertain to the 
dhition of public liability. Public Law $7-206 passed in 1961 
changed the definition of public liability as defined in the Atomic 
Energy Act of 1954, as amended, to  exclude coverage of property at 
the site of, and used in connection with, the licensed activity. 

10 CFR Part 150-Exem ptions and Continued Regdatory A u t h o ~ i t y  
in Agreemend Stcrtes Under Section $74 

The proposed rule is designed to provide for a discontinuance by 

Tolving byproduct material, source material, and special nuclear ma- 
terial in quantities less than a critical mass. 

Excluded from such agreements for discontinuance of Commission 
authority under the proposed rule as directed by Section 274 of the 
Act, is regulatory authority and responsibility with respect to : the 
construction and operation of any production and utilization facility ; 
the export from or import into h e  United States of any byproduct, 
source, or special nuclear materials or of any production or utiliza- 
tion facility; and the disposal into the ocean or sea of byproduct, 

d e a r  waste materials. sourc?n mci?flhl?i 
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The Commission has not indicated its position with respect t 
Q tR() 

optional reserve areas provided by Section 274; namely, the dispoQl 
of such byproduct, source or special nuclear materials as the ~ 0 % ~ -  
sion determines by regulation or order should, because of the hazard: 
or potential hazards, be licensed by the Commission; and the trans& 
of possession or control of products contaking source, by product or 
special nuclear materials. 
In the proposed rule, the Commission invites public comment on the 

a;lternatives available to it with respect to these two areas of regula, 
tory authority. 

During December 1961, the Commission published in the ipedew 
Register, for public comment, a set of drafi technical standards for 
the shipment of radioactive materials. The draft standards were de- 
veloped as a result of the work of an interagency committee composed 
of representatives of the Interstate Commerce Commission, the Fed- 
eral Aviation Agency, U.S. Coast Guard, the Post Office Department, 
tile Atromic Energy Commission, and the Bureau of Explosives of 
the Association of American Railroads. The proposed standards 
cover all types of shipments of radioactive materials. Further evalu- 
ation of the standards will be made in the light of public comments 
received in response to the Commission’s invitation. 

SUMMARY OF FORMAL HEARINGS 
During 1961, the Commission held formal public hearings in the 

proceedings described below : 
Coastwise Marine Disposul Go., Long Beach, Calif. 

Last year’s Annual Report covered the hearings relative to rerol;iIlg 
the waste disposal license of Robert Boswell, doing business as Cost- 
r i s e  Marine Disposal C O . ~  By Memorandum and Order of JanuaT 
27, 1961, the Commission found Coastwise responsible for numerous 
violations of the Atomic Energy Act, the regulations, and the tern 
of its license, and ordered Coastwise’s license revoked. 

Commnwealth Edison Co.? Dresden, Ill. 

By a Third Supplemental Intermediate Decision dated Octom 
11, 1960, the Hearing Examiner granted an operating 
(DPR-2) to Commonwealth Edison for a full term of 40 p q f i  ad 

a See p 419420, Annual Report to  Congress (January-December 1960). 5 11 (1 I ti ai b 
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ted, pursuant to Section 184 of the Act, to a mortgage being 
on the facility. The decision authorized operation at power 

tro 630 Megawatts, thermal (Rlwt) , and was effective im- 
&te1y subject to ( I )  exceptions filed by November 1, 1960, or 

n motion by November 25, 

mmission granted an AEC 
til December 16,1960, 

lties encountered with the 
control rod drive mechanism which had caused the re- 

to be shut down on November 15. On December 7, 1960, the 
e period for Commission 

until January 31,1961, stating that the Licensee had reported 
control rod mechanisms were to  be reexamined and that such 

16, 1960. The Com- 
r 14, 1960, and by an Order 

ds,ted January 27,1961, granted a subsequent AEC staff motion dated 
JBnuary 6, 1961, requesting further extension of the time for Com- 
,;jsion review to March 1, 1961. This action was taken to allow the 
~ m s e e  time to complete examination of the reactor control rod 

By an Order dated February 28, 1961, the Commission granted an 
S C  staff motion dated February 24, 1961, requesting that the pro- 
d i n g  be remanded to the Hearing Examiner until completion of 
proceedings and entry of an intermediate decision upon a Notice of 
Hearing issued by the Director, Division of Licensing and Regulation 
on February 24, 1961. The Notice of Hearing specified three issues : 
(1) vhether and under what conditions the Commission should author- 
ize Commonwealth to resume operation with modified drive mecha- 
nisms; (a )  whether certain changes in the technical specifications pro- 
posed by Commonwealth should be approved; and (3 )  whether the 
tindings and conclusions of the Third Supplemental Intermediate De- 
cision should be modified or supplemented on the basis of evidence to 
be adduced at the hearing. The Commission specifically retained 
jurisdiction of the proceeding and extended the period for review of 
the Third Supplemental Intermediate Decision until 45 days after 
the issuance of such further intermediate decision as might be issued 
pursuant to the Notice of Hearing. 

ring Examiner enlarged the 
lication amendment of Feb- 

ruary 20,1961, proposing the substitution of poison (control) blades 

961, and on March 31,1961, 
the Hearing Examiner issued an Order for Interim and Limited 

fi9l Rn7-62-24 
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Conszcmers Power Co., Big Rock Point, Jlich. 

The 1960 Annual Report covered the hearings on Consum& 
plication for a construction permit to build a 75,000 electrical kilowatt 
(ekw ) , high power density, boiling water r e ~ c t o r . ~  The construction 
permit was issued on May 31, 1960, and on October 17, 1960, bn- 
sumers filed an application for amendment to their permit. 

A hearing was convened on December 14, 1960, regarding the 
amendment application which requests the addition of technical vet- 
ifications for reactor containment as well as requesting certain find- 
ings with respect to other features of the reactor. The Hearing 
Examiner granted Consumers' request that the hearing be continued 
without date pending analysis of the control rod failure at  the 
Dresden reactor before presenting evidence directed to whether there 
is sufficient information to provide reasonable assurance that the psi- 
era1 design for the control rod mechanism is adequate.  consume^ 
has proposed a control rod system based upon the Dresden design.) 

On December 6,1961, the applicant filed a motion for the dismid 
of the hearing to consider the amendment to the construction pernit 
on the grounds that the questions presented by the amendment C O U ~ ~  

be expeditiously handled in the hearing on the application for a V@ 
visional operating license to be held. On December 21, 1961. &e 
Commission staff filed its consent to this motion. By an order dz td  
December 22, 1961, the Hearing Examiner dismissed the pmcedw 
With respect to the amendment to the construction permit. 

e See page 421. Annual Report to Congress (January-December 1960). 
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oisated EdiSon Co., Zndian Point, N.Y. 
~~ 

April 5, 1961, the Acting Director, Division of Licensing and 
tion, issued a Kotice of Hearing on Request for  Amendment 
truction Permit, KO. CPPR-1. Hearings were held May 9 and 
7 1961, and terminated on the latter date. 

Intermediate Decision of June 30, the Hearing Examher 
d Consolidated Edison?s request for amendment of its construc- 
mmit (CPPR-1) and approving the final design of its nuclear 

ity now nearing completion of construction. 
the absence of petitions for review and no Commission order for 

pKi0F the Intermediate Decision became h a 1  on July 31, 1961. 
&lic hearing was held December 7, 1961, to consider issuance of SP 
rovisional operating license to Consolidated Edison Co. The % P  bearing mas recessed until December 20, 1961, and was further re- 

& at that t h e  to January 3,1962. 

p ~ u z e r s  Publie Power District ( E d a m ) ,  Hdlarn, Nebraska 

public liearing was held November 30, 1961, ta consider issuance 
)f B provisional facility operating authorization to  permit the per- 
bmance of certain dry critical experiments in the Hallam Nucleas 
3wer Facility. The Hearing Examiner, in his decision of December 
8,1961, ordered the issuance of the authorization, subject to review 
y the Commission either upon petition for certiorari or upon its own 
notion. 

:enera1 EZectric Co., Pleasanton, Calif. 

By an Order of May 24, 1961, the Acting Director, Division of 
licensing and Regulation, scheduled a hearing for June 29, 1961, 
:pori General Electric’s application for a construction permit for its 
‘allecitos experimental steam superheat nuclear reactor. By Order 
f June 27, 1961, the Hearing Examiner granted a Petition to Intsr- 
me filed by the State of California, to which General Electric and 
he AEC staff had made no objection. A hearing was held on June 

- 

3. On July 25, 1961, the Heaiing Examiner issued an Intermediate 
Decision which ordered that, subject to review by the Commission 
upon its own motion or upon the granting of a petition for review, 
i provisional construction permit in the form attached thereto be 
hued. In the absence of Commission review on its o m  motion, or 
the granting of a petition for review, this decision became final on 
Awst 25, 1961. 

5 0 9 1 k 9 9  
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On July 26, 1961, General Electric filed a “Rfotion to waive JTait- 
Period Following Intermediate Decision” which moved 

( 1 )  the period for filing petitions for review be xaived by the 

waived by the Commission ; ( 3 )  the intermediate decision imnlediatel 
become the final action of the Commission; and (-4) a COnstructioB 

rk permit in the form recommended by the Chief Hearing ~ ~ ~ ~ i ~ , ~  
issued immediately. General Electric stated in the motion that 
waived its right to file a petition for review. The Office of A~~~~~ 
E n e r a  Development and Radiation Protection of the State of cn14 
fornia consented to the motion and waived its right to file a 
for mview. The AEC’s staff answer of July 28, 1061, did not object 
to the motion, but suggested an alternative procedure which 
allow the intermediate decision to become immediately effectire, but 
preserve the period for Commission review prior to that dec&iorr 
becoming the final action of the Commission. By an Order dat4 
August 8,1961, the Commission ordered that the intermediate decision 
become immediately effective. The Order provided that tlie am- 
mission could, on its own motion, direct that the record be wdifid 
to it for h a 1  decision on or before A u p s t  24, 1961. In the a b m  
of any further Commission order, the Intermediate Decision becme 
the h a 1  decision of the Commission on August 25, 1961. 

I.ndztstrial Waste Disposal Corp., H m t m ,  Team 

(a)  the period for  Commission review of the intermediate decision -- ~ 3 * 

JE 

In  a proceeding entitled Harris County, Texas v. United States q 
America and the Atomic Energy C o m k s i o n ,  a petition for re-&w of 
a determination of the Commission granting a license to Induskis1 
Waste Disposal Corp. had been filed by Harris County in the lhited 
States Court of Appeals for the Fifth Circuit. The appeal challenged 
the statutory authority of the Commission to issue a license authorit- 
ing the receipt, packaging, storage, and disposal in the Gulf of Biexii%rt, 
of low-level radioactive waste. On June 30, 1961, the Court of 
Appeals sustained the Commission’s statutory authority and its find- 
ings in the case. The proceeding before the Commission remah 
open for the purpose of taking evidence concerning the intepity of 
low-level waste containers after disposal in the Gulf of Mexico. 

Mines Development, Inc., Edgemmt, S. D&. 

The 1960 Annual Report10 covered the hearings on this fimf 
alleged failure to  make surveys to determine airborne I I I ~ ~ ~ C ~ ~ ~ ?  
and external radiation levels. 

423424, Annual Report to Congress (January-December 1980) 5 tf ol”SBb 
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an Intermediate Decision of November 25, 1960, the Hearing 
iner found that the firm’s surveys of airborne concentrations 

ing facilities were inadequate from an employee health 
afety standpoint. The decision noted that, while recent surveys 

after the firm was cited) of external radiation levels were 
ate, continued surveys should be required. The Hearing Exam- 
rdered that within 30 days Rfines Development, Inc., submit a 

lete description of its program for  such surveys, and that within 
p, and monthly thereafter, Mines Development submit a report 

a Nemorandum and Order of February 8,1961, the Commission 
ceptions taken by Mines Development to the Interne- 
, and ordered that the company establish programs 

for continual surveys of both airborne concentrations of radioactivity 
external radiation levels, and submit monthly reports thereon 

the Commission of data developed under such a program. 

the Director, Division of Limnsing and Regulation. 

public hearings were held March 6-8, 1961, prior to the loading of 
be nuclear fuel in the NS Savannah. By order of April 4, 1961, the 
Haring Examiner granted an AEC staff motion and extended the 
b e  for filing proposed findings to April 14 and the time for filing 
comments to April 21,1961. 

On June 9,1961 the Hearing Examiner issued a Recommended Re- 
pod, concluding that there is reasonable assurance that the Savannah 
may be safely operated for initial sea trials, and recommending that 
be Commission issue authority for such operations. The recommenda- 
tion was subject to the following conditions: ( I )  that complete and 
detailed operating procedures for Phases 111 to 7 be presented to the 
Commission for safety review and approval (Phase I11 is the installa- 
tion of fuel and operations at low power ; Phase I‘v is progression from 
zero pom-er tests to higher power operation; and Phase ‘v is initial sea 
trials) and that for Phase V I  (extended sea trials), complete and de- 
tailed operating procedures be presented to the Commission for oppor- 
tunity to be presented before public hearing; (a)  that the laboratory 
selected to test and analyze the 17-4 PH (H900) stainless steel ma- 

Of 

n Construction and operation of’ the NS EJauannah is exempt from the licensing reqnire- 
merits and procedures of the Atomic Energy Act of 1954, 88 amended, since it is performed 
under contract with the Commission. However, the Commisslon desired that, prior to 
hitin1 loading of nuclear fuel in the ship’s reactor, a public hearing be held to permit 
P u b h  pnrticfpntion in the Commission’s revew of nuclear safety aspects of the veaeel’s 
mnatriiction, test, and demonstration program and to place on the public record all facts 
whtlre to the nuclear safety during start-up, testing, and ma trials of the ship. Accord- 
h q  iJ ygc&Ju$ic+tory public hearing wag scheduled. 

In‘s 
-it3 
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terials be given detailed testing objectives, particular13 ' those u'sed iR 
the control rods ; and ( 3 )  that complete reviev, including tllat of tl 
Advisory Committee on Reactor Safepards  and public hearing {e 
made of operating results through Phase V (initial sea trials) hiQ- 
authority is granted for Phase V I  (extended sea trials). 

By its Memorandum and Authorization dated July 24, 1961 
3 the Commission authorized, subject to certain conditions, the loading of 

nuclear fuel into the NS Sauannuh, and the conduct of OPeratior@ 
through initial sea trials (Phase v) . On November 22, 1961, it ~~ 

found that these conditions having been met, nuclear fuel Fould 'be 
loaded. On December 20, 1961, authorization for operation of tb 
NS Xavanmh up to 10 percent of full Power W a s  granted and th 
reactor achieved criticality on December 22, 1961. 

A pre-hearing conference was held on December 9,1960, reepding 
the issuance of an operating license to NASA for a 60 mwt test reactop 
and a hearing was held December 16,1960. 

By an Intermediate Decision dated March 3,1961, the Hearinz 
aminer granted a Provisional Operating License pursuant to loLmb 
8 50.5'7 for operation up  to 100 kilowatts, thermal. (NASA 
operate the reactor at thermal powers UP to  100 kilowatts while corn- 
pleting additional items required for operation a t  the designed thermal 
power of 60 megawatts.) 

On March 17, 1961, the Hearing Examiner issued a Supplementd 
Intermediate Decision, amending the license to require that the Li- 
censee promptly report any variance in operation conditions sipifi- 
cantly affecting nuclear safety. No exceptions were taken to the Inter- 
mediate Decision within the prescribed period, and on March B, l%k 
the Commission agreed to  permit the Intermediate Decision to becum 
h a 1  on April 18,1961. 

. 

Nationd Bqreau of Standards (NBS) , Gaithersburg, Nd. 

A public hearing was held November 28, 1961, to consider isstme 

struetion of a 10-megawatt (thermal) heavy water moderst4 mil 
cooled nuclear reactor a t  a sib near Gaithersburg, Md. The 
was pending with the Hearing Examiner at year's end. 

of a construction permit to the National Bureau of Standard- c fm an- 

s 

la See PP. $23424, Annual Report t o  Congress (January-December mw* 
5 0 ' 0  7 5 0 4  
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Shipbuilding Gorp., Cumden, N.J. 

December 29,1960, the Director, Division of Licensing and Reg- 
w e d  an Order to Show Cause for revocation of the firm‘s by- 
material license (for radiography work) and scheduled a 

g thereon. Pre-hearing conferencea were held on January 21 
bruary 24, 1961, and the Respondent and AEC sta8 agreed to 

tly proposed order. 
rch 10, 1961, and a Pro- 

orandum Opinion and Order was submitted on March 17, 
ring Examiner granted 

briefs in support of the 
o& consent order and until April 24, 1961 for replies thereto. 

efs mere submitted by Respondent and the AEC staff on April 12 
961, respectively. By letter of April 18, 1961, R,espondent 
it would submit no reply to the *4EC staff brief. 
Intermediate Decision of May 31, the Hearing Examiner 
espondent’s license revoked for violations of the regulations 

oposed consent order by 
mpondent and the AEC staff. On June 20, 1961, both Respondent 

the AEC staff submitted petitions for review together with sup- 
By an Order of June 30, 1961, the Commission Po 

mted the petitions for review solely as to the following two issues: 
(1) Does Section 81 of the Atomic Energy Act of 1954, as amended, 
Nuire that the Hearing Examiner without the exercise of discretion, 
@Toke a byproduct material license for violation thereof? (3) I n  a 
F e d i n g  initiated by an AEC show cause order and in the absence 
of intervening parties, may the (AEC) Staff and the Respondent 
bally dispose of such proceeding by stipulation without (i) the ap- 
proval of the Hearing Examiner, or (ii) an adjudication of the issues 
&ed by the show cause order? 
hits decision dated August 8,1961, the Commission found that: ( I )  

the legislative history of Section 81 of the Atomic Energy Act, as 
mded, when read together with Section 186 b., establishes that the 
Canmission is not required in every case to revoke a byproduct mate- 
ial license for a violation or violations thereof; ( 2 )  in a proceeding 
nitisted by an AEC show cause order, the AEC staff and Respondent 
my not finally dispose of such proceedings by stipulation without: 
,u) approval thereof by the Hearing Examiner, according due weight 
 the AEC staff position and based upon a finding that the settle- 
mt is in the public interest and will provide reasonable assurance 

the public health and safety will be protected; and ( 6 )  such 
djudictttion of the issues raised by the show cause order as may be 

ding briefs. 

5 

5 0 0 1 5 0 3  
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Nuclear Engineerhq Go., Pleasanto%, Calif. 

A hearing was held in San Francisco on November 16, 1960 
1 b consider whether, in granting m ~ ~ a l  of Nuclear 

lit 

cerise, the Commission should prohibit the licensee from continu& 
the loading of packaged low level radioactive waste at Fulton?s 
yard near Antioch, Calif ., and require that another site be &sighatd 
in the license. 

On January 25, 1961, Nuclear Engineering submitted ( ~ p , ~  
Amendments and Additional Findings of Fact and Conclusions of 
Law by Licensee.” On January 26,1961, an intervenor, the Stateof 
California, submitted proposed findings of fact together with obj,, 
tions to the AEC staff’s proposed &dings. On Februaq 6, lgt;r, 
Nuclear Engineering submitted an answer to the State of 
objections to the AEC staff’s proposed findings. 

iner concluded that because of past operations it is reasonable u) 
attach, as a condition to any renewal license to be issued, ft r@quim. 
merit that the licensee shall not conduct loading operations ~.hm the 
City of Antioch is pumping water from the San Joaquin River ifj- 
cemee’s loading operations are conducted 100 yards from the in* 
pump used as a part-time source for the city water Suppfy). h the 
absence of exceptions, the decision became final on April 11,1961. 

By an Intermediate Decision of March 7,1961, the Hearing 

Philudelphia Electric Go., Peach Bottom,  Pa. 

A notice of hearing was issued on November 8, 1961, to &&r 
issuance of a construction permit for construction of an a d w j d  
high-temperature gas-cooled demonstration power reactor at Pa& 
Bottom, Pa. On November 28, the applicant filed an & 

Notice of Hearing and Motion for Prehearing Conference. A ptp 
hearing conference was held on December 1. On December 6, &E 

Conunonwealth of Pennsylvania filed a Petition for Leave to b i h ~ -  
vene dated December 6. The Hearing Examiner, on Dwenhr 1s 
issued an Order Granting Intervention. ,4 hearing vms held ~ 

5 0 0 1 5 0 4  
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8. Proposed findings of fact are to be submitted by the appli- 
on January 11, and by the AEC staff on January 18, 1962. 

Cooperatiwe Power Assodation, Elk River ,  Minn. 

tice of Hearing dated November 17,1960, scheduled a hearing 
cember 20,1960, regarding issuance of an operating license for 
kRiver reactor. On December 9, 1960, Applicant requested 
ement of  the hearing because of difliculties in the fabrication 
elements which prevented loading of fuel as originally sched- 

, By Order of December 9, 1960, the Hearing Examiner re- 

he hearing mas held on March 7-9, 1961, in St. Paul, and con- 
ued without date since the fueling operation was still delayed. 

uently small cracks were found in the weld overlay cladding 
pressure vessel further delaying the proceeding. The hearing 

ded the hearing f or March 7,1961. 

mnvene on at least 20 days' public notice. 

s&tvn NzLcZeur Expm'mental Corp., $axton, Pals  . 

A hearing on issuance of a provisional operating license for the 
mctor was held on September 6, 1961. The filing of pleadings mas 
mmpleted by September 27, 1961. The applicant requested that the 
flearing Examiner direct that his intermediate decision be effective 
immediately. By Intermediate Decision dated October 11 the Hear- 
ing. Examiner ordered the issuance of a provisional operating license 
fo Saxton. This decision was effective immediately, subject to Com- 
mission review by petition or its own motion. A Provisional operating 
h s e  was issued November 15,1961. 

Folk RadiochmicaZ Co., Chicago, IU. 

On March 23,1961, the Acting Director, Division of Licensing and 
hgulation, issued an Order for Modification of License charging 
Toll; with violations in its Chicago plant of the regulations and the 
ennditions of its license and prescribing certain modifications of the 
hnse. On April 12,1061, the AEC staff requested an order ( I )  VIL- 

eating the hearing scheduled for April 18, and (2) modifying Re- 
pndent's license in accordance with conditions previously specsed 
bs the AEC staff. On April 14, 1961, the Hearing Examiner issued 

p. 426, Annual Report to Congress (January-December 1960). 

5 0 0 1 5 ' 0  5 
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Walker Trucking Co., New Britain, Conn.ls 

By an Intermediate Decision of December 30, 1960, the Hearing 
Examiner dismissed Walker's application for license amendment 
authorize an additional storage and packaging site at Nevi Britain, 
Conn. The Hearing Examiner concluded that Walker failed to sub 
mit sufficient information to show compliance with Section 20.30.1 of 
the regulations. 

By a Decision dated March 23, 1961, the Canmission ( I )  p n t d  
the exceptions of Walker and the AEC staff taken to the Hearing 
Examiner's Decision ; (2?) vacated the Intermediate Decision ; ad 
(3) remanded the proceeding to the Hearing Examiner for further 
action consistent with such decision. 

1961, 
the Hearing Examiner granted the application for amendment. Thc 
City of New Britain, on behalf of itself and other intervenor% filed 
exceptions thereto on April 18,1961. By a Decision of June 12, I%X 
the Commission denied the exceptions and granted Walker's amend- 
ment application. On August ?, 1961, the City of Ne= Britain, c m  
filed a petition in the Court of Appeals, District of Columbia d h f  
for review of the Commission's decision of June 12,1961. As of DE- 
cember 31,1961, the Court had not ruled on the petition. 

By a Supplemental Intermediate Decision dated March 

34 See pp. 426-426, Annual Report to Congress (January-December 1980)- 
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d November 15, 1960, Yankee requested that hear- 
reconvened for the purpose of amending License No. DPR-3 

isions to the views expressed by the Commission 
ectric caseI6 with respect to the scope of technical 

a Fourth Intermediate Decision dated December 30, 
the Hearing Examiner granted Pankeek motion to amend its 

rise to eliminate the mandatory hearing requirement for  all reactor 
orize a new change procedure. The procedure was 

follows : ( I )  the technical specifications are incorporated into 
license and no changes may be made in the technical specifications 

des authorized by the Commission; (2) all requests for changes 
Bujt be in writing and accompanied by an appropriate hazards analy- 

3) if the Director, Division of Licensing and Regulation, 
&ermines that the proposed change presents "significant hazards con- 
$&rations not discussed or implicit in the license applications as 
@ended,'' the matter shall be referred to the Advisory Committee on 
BpGtor Safeguards and a public hearing held; (4) if the Director, 
Division of Licensing and Regulation, determines that the proposed 
&nge does not meet the foregoing test, he may authorize the change 

g reasonable assurance that the public health and safety 
ndangered ; and ( 5 )  any request to operate above 392 Mwt 

the present license) must be reviewed by the Advisory 

No exceptions were taken to the Fourth Intermediate Decision and, 
be Commission having ordered no formal review on its own motion 

cribed time, the decision became final February 14,1961. 
termediate Decision of June 20, effective immediately, 
miner authorized the issuance of an operating license 

ions and related change procedures. 

Reactor Safeguards and a public hearing held. 

years for operations at  levels up to 485 Mwt. 

-. 
c RADIATION INCIDENTS 
1 

. f  Licensee Reporting 
* *  Radiation incidents occurring in the atomic energy program, both 
-* ~ kCommission and licensee operations, are required to be reported to 
' =the Commission's headquarters. During the period July 1, 1960, 

,through ~ November 30, 1961, a total of 40 radiation incidents mere 
, t  

-- 
=&e pp 426-427, Annual Report to Congress (January-December 1860). 
" S e e  PD 421422,  Annual Report to Congress (January-December 1960). 

JANUARY-DECEhmER 196 1 

ee Atomic Electric Co., Rowe, lYa;sy.15 



366 REGULATORY ACTIVITIES 

reported by licensees to, and investigated by, the Commission.li 

are reported under the section on Operational Safety in part, 
cidenk occurring in the Commission's contractor-operated facilitik (hi- 

- 
report.) The Commission investigates all reported incidents. of tk1:. 

For licensed operations, the criteria for incidents required 
0 L. reported are prescribed in 10 CFR Part XI. 

Reporting Criteria 

Under 10 CFR Part  20, immediate notification to the Commission ~ 

any incident is required which may have caused or threatened to c a ~  

(I) Exposure of the whole body of any individual to 25 rems or ~~ 

of radiation; exposure of the s b  of the whole body of my indi- 
vidual of 150 rems or more of radiation; or exposure of tile fw 
ankles, hands, or forearms of any individual to 375 rems or m o ~  
of radiation; or 

if 
averaged over a period of 24 hours, would exceed 5,000 times he 
limits specified for such materids Appendix B, Table TI; or 

(3) A loss of one working week or more of the operation of any fxili- 
ties affected; or 

(4) Damage to property in excess of $100,000. 
I n  regard to those incidents where there can be up to 24 hours &fa* 

in reporting, 10 CFR Part  20 states : 
"Each licensee shall within 24 hours notify the Manager of the ap 

propriate Atomic Energy Commission Operations Office listed in Ap 
pendix D by telephone and telegraph of any incident hTOlVibp  

licensed material possessed by him and which may have caused or 
threatened to cause : 
(1) Exposure of the whole body of any individual to 5 rems or more 

of radiation; exposure of the skin of the whole body of any indi- 
vidual to 30 r e m  or more of radiation; or exposure of the fwt, 
ankles, hands, or forearms to 75 rems or more of radiation; or 

(2) The release of radioactive material in concentrations which, if 
averaged over a period of 24 hours, would exceed 500 the 
limits specified for such materials in Appendix B, Table 11: or 

(3) A loss of one day or more of the operation of any f a d i t i s  af- 
fected ; or 

(4) Damage to property in excess of $1,000. 

1960, to November 30,1961, are show in Table 1. 

(2) The release of radioactive materid in concentrations 

Rahation incidents reported by licensees during the Period '* 

17 See pp- 277-280, Annual Report to  Congress (January-December 1g80) 'Or i'ndmt-r 
reported during period July 1,1958-June 30,1980. 

Ang. 1,1960---- 

e p t .  5,1960---- 

&pt. 30, 1Q60--. 

?or 
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Ma 

co1 

Wa 

Ari 
C 

Tu 

See footnote at 
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~ - 
(July 1, 1960-November 30, 1961) a 

~ 5 , 1 9 6 0  _ _ _ _  Compton, Calif-. 

~,1960.-, Waltham, Mass. 

act. 5,1960 _ _ _ _ _  Army Chemical 
Center, Md. 

I 

~ 

See footnote at  end of table. 

- 
No. of 
EI-SOUS 
ivolved 

Extent of 
exposure 

_ _ _ _ _ _ _ _ _ _ - - - -  

Negligible-- -_ . 

3rem__------ 

3.4 rem 

__-_____------ 

I _ _ _ _ _ _ _ _  2.5 rem whob 
body, and : 
rem hand 
exposure 

8 

N REPORTED 
THE AEC 

367 

Nature of incident 

glass ampule exploded releasing 5 to 10 
wries of tritiated water. Lab w 8 S  shut 
down immediately for 48 hours. Area 
was decontaminated during thk 48 
hour period. 
, mc of iodine 131 were lost from 8 rUP- 
tured reaction vessel and SubBqumtlS 
released to the atmosphere. opere- 
tions were restricted thereafter to the 
performance of the process inside a 
glove box to afford better containment 
during such work. The use of polar- 
ized light is being investigated as a 
substitute procedure. 
Employee was erposed to a 60 curie 
iridium 192 radiography somca when 
it became lodged in projector tube. 
L i m  has consulted with manufac- 
turer to develop ways to prevent recur- 
rence of such incidents. 

Received by an employe0 while working 
routinely with a 35-curie cobalt 60 
source. Operating procedura have 
been revised. 

Loss of 7.5 mc of strontium 90 contained 
in a copper tube. Loss attributed to 
poor control and use of materisl. Li- 
cense was revoked. 

Exposure resulted from an employee fol- 
lowing poor operating practices during 
radiography. Employee WBS removed 
from radiographic work and not put 
bacg on job until he was properly in- 
structed and trsfned. 

30 curies of krypton 85 escaped to 831 un- 
restricted area when a w l  failed in 8 

reactionvessel. Systam at fault has 
been replaced with one having alarm 
and shut-off mechanism in of 
malfunction. 

Exposure received while attemptinP to 
repair a special device containing 8 33@ 
m i e  cobalt 60 source. Investigation 
revealed expowe to be addental. 
Licensee ordered to modify device to 
prevent recurrence of similar accident. 

Employee received exposure while 
attempting to retrieve source after 8 

piece of steel fell on the projector exten- 
&on tube. Employee limited to lvo 
of permissible dose rate after emsure. 



REGULATORY ACTIVITIES 

TABLE 1.-INCIDEhTS INVOLVISG RADIATION 
LICEN”i!,EES AND IKVESTIGATED BY THE A 

Date 

Nov. 4,1960---- 

Nov. 7,1960---. 

Nov. 16,1960- 

Nov. 25,1960-- 

(July 1, 196O-Kovember 30, 1961) * 

Location 

!urban]r, Calif.--- 

Waltham, Mass--- 

Nov. 28,1960-. 

Nov. 29,1960 t8 
Mar. 10,1961 

Dec. 1,1960-- 

See footnote at end of table. 

‘ v m 5  I o 

:hieago, Ill ____--  

? d o  Alto, Calif-, 

Chicago, Ill _ _ _ _ - .  

Camden, N.J--- 

____t___ - Nature of incident 

Employee working in - 
moved enclosed fflkn =b Pe 

Liquid radioactive con- 

container and a longer 
quired to remove filter. 
were revised to facilitate 
out excessive ex- ~ 

instances. 

one occasion the filter mq -f, ~ 

-mmt% 
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1.-INCIDENTS IA!T70LVIh’G RADIATION REPORTED BY 
EKSEES AR’D INVESTIGATED BY THE AEC-Continued 

(July 1 ,  1960-November 30, 1961) a 

Dee 

Location 

Washington, D.1 

New Brunswick 
N. J .  

Burbank, Calif-. 

Tonawanda, N.1 

hlilwaukee, Xis- 

)lmsted, Pa_---- 

Zouston, Tex. - - - 

Cew York, N.Y,- 

0 7 5 1  I 

Extent of 
exposure 

------------- 

30toQOrem- 
Integrated 
dose to 
thyroid. 

1.3 rem 

-- -------____ ~ 

;.5 rem. _ _ _ _ _  

I rem (calcu- 
lated) 3 rem 
(calculated) 

-_____-_-___-  

___._________ 

rad beta 
and 6 rem 
gamma film 
badge ex- 
posure. 

Nature of incident 

A sealed source containing 0.76 grams of 
plutonium w w  lost. Investigation 
failed to find any resSon for the loss nor 
n-as the source recovered. Steps are 
being taken to prevent the recurrence 
of similar losses. 

Resulted from a combination of several 
deficiencies in Iioensee’s program in. 
cluding lack of adequate supervision, 
proper instructions, and adequate facil- 
ities. New procedures instituted and 
facilities improved. 

Employee was engaged in encapsulation 
of locurie cobalt 60 sources. The cause 
of the one emplom exposure could not 
be determined. Other employees en- 
gaged in similar type of work did not 
get excessive exposure. Employee in 
question was subsequently removed 
from this operation. 

1 43 curies of krypton 85escaped to atmos- 
phere during transfer of material to 
three shipping cylinders. Operator 
inadvertently opened the cylinder 
thereby permitting krypton 85 to 
escape into air exhaust level. Licensee 
installed valws which now have to be 
opened by special type wrenches. 

ndividual entered radiation facility 
when a 26-curie cobalt 60 source was 
being exposed. No surveys were 
conducted prior to entering room 
during use of this material. Persons 
invoIved removed from radiography 
work. 

rwo employees received excessive ex- 
posures to tritium in the first quarter 
of 1961. T h e  cause of the exposure was 
unknown. Licensee investigating re- 
vised procedures and improved facili- 
ties. 
i leek-test device malfunctioned expelling 
approximately 10.5 curies of krypton 
85 into a control room and then dis- 
charged to atmosphere. The unit was 
turned off and the area evacuated. 
This device to be modified to prevent 
a similar occurrence. 

0 millicuries of cesium 137 were reieased 
during leak testing of cesium source. 
Laboratory closed more than 24 hours 
after incident to enable licensee to 
decontaminate the area. 

Cxposure received during routine set-ups 
of patients for cobalt 60 teletherapy 
and X-ray treatment. Detailed cir- 
cumstances of exposure could not be 
determined. 



Date 

Feb. 20 to 
Mar. 4,1861 

Feb. 28 to 
Mar. 3,1961. 

April 18,1961-. 

(July 1, 1960-November 30, 1961) 8 

Location 

Havertown. Pa---- 

Minneapolb 
Minn. 

washington, 
D.C. 

El Segundo. Calil 

Houston, Tex---. 

May 16,1961,-- Mt. Vernon, N.' 

May 3l , lSel---  Albuquerque, 
N. Mex. 

June 9,1961 -__- Beacon, N.Y--- 

June 16,1961 _ _ _  Brooklyn, N.Y. 

See o tnot at end of table. 
S O O i 5 1 ?  

No. of 
persons 
nvolved 

Extent of 
exposure 

) 7 rem to 
head and 50 
rem to 
knees B) 5 
rem C) 5 
rem. 
______------- 

____--------- 

Negligible- __. 

_------------ 

Negligible--- 

.______--- ---. 

.__-_---- ----. 

-------I---- 

-/------ 

Date 
-- 

Nature of incident - 
O r m i n g  €I&&& 

lose received while peH 

QukL 
graphy at  close qusrtem 
curie sources of iridium sf 

careful control to me that 

ndividuals were engaga t 
of s 4,000-curie cobalt 80 kb 
source. Source fell out of at dac 
an access port not being closed 
and was exposed for 1 minute, 
dent Was result Of error in jud- 

i packere containing about io mtlliauig 

hospltal during non-workfng & o8 
Feb. 28.1961. The next Ret- 
age could not be found. E- 
indicated that the material & 
inadvertently incinerat&. 

A 1.2 mc-strontium Gu sealed 
apparently lost or stolen from 8 
tory instrument. Source m u  
been stolen because of a deieccl~~ 
on laboratory door. Lock hst - 
been replaced. 

Accidental spill of 30 millicurim of 
131 due to test tube 
Incident apparently aused by 
tml  deficiency in the glass tube. 
restricted during deCO~taminattOn. 

Five employees were erpcrsed to mxs- 
dental release Of 221 Curies of 
85 into lab. mom. Material bmrd s 
be nsed by persons who were not &&m& 
8s required. Corrective m m t m  acff 
instituted to prevent retxrrem. 

~ u p t u r e  of a defective vessel emtab& 
6 curies of hydrogen 3 cmxd ramas 

mns. Defective v e l  was W 

have been instituted r e q u g  -ws ~- 

exposure will not rem. ow* 

u- - 
of N b i d i m  86 w8s d & p a  to 

rs6 

of approximately 50 dIi- ef 
hydrogen 3 to the mmdfJ4 * 

-ton 85 gss contained in fw 
erhausted to 

- 
I 

Pittsl 

Colun 

Ban D: 

Austin, 

Rock H. 



Location 

Pittsburgh, Pa---. 

Columbus, Ohio,. 

San Diego, Calif-- 
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T b B L ~  1.-INCIDENTS INVOLVIXG RADIATION REPORTED RY 
LICENSEES AKD INVESTIGATED BT THE AEC-Continued 

(July 1, 1960-Kovember 30, 1961) a 

Kature of incident 

~ 

Person exposed was engaged in processing 
phosphorous 32 strontium 85 and 89. 
The cause of the exposure could not be 
determined. Individual involved was 
removed from isotope work. 

During removal of an irradiated aamplc 
from a reactor, some difficulty was 
experienced by employee in positioning 
the capsule. While attempting to 
correct the Wculty,  the irradiated 
sample was accidently exposed. In- 
vestigation revealed the exposure to be 
the result of human error. 

Exposures occurred whib unknowingly 
handling chlorine 38. Licensee insti- 
tuted corrective action which should 
prevent a recurrence. 

Austin, Texas----. 

Rock Hill, S.C,-,. 

Extent of 
exposure 

-- 
16 rad beta,- 

13.2 rem 
gamma 44.7 
rem beta 

1 personre- 
ceived 13 rem 
gamma and 
160 rad beta 
to  the 
hands. 
Other per- 
son 2.6 rem 
gamma 32 
rad beta to 
the hands. 

None-- _ _ _  - - - - A helium cell exploded damaping a trit- 
ium target which resulted in the re- 
lease of approximately 10 curies of 
hydrogen 3 to an unrestricted area. 
All personnel in near proximity to the 
explosion were immediately evacuated 
and area was reitricted for 24 horn  
after the incident. Investigation re- 
vealed that explosion was probably 
caused by metal fatigue of helium 
cell. 

Loss of a 0.5 millicurieabalt 60 OCDM 
sealed source. Loss was attributed to 
poor control and use of material 
Licensee has since transferred all 
licensed material in his possession and 
is no longer engaged in an active by- 
product material program. 

~ 

'See pp. 277-280, Annual Report to  Congress (January-December 1960) for incidents .n# 

:& 
wrted during period July 1, 1956-June 30, 1960. 

LICENSEE COMPLIANCE 
d 

J=Ei 

I l l i  

er the Commission's reorganization of its regulatory functions, 
vision of Compliance, which had been established during 1960, 

assigned to the Director of Regulation and given the functional 
Wnsibility of conducting on-site inspections of material and facil- 
?~~CW-EXS and report the status of complimce with the Commission's 

a- 

R9ran.r P- nr K ~ f l 7 5 1 7  
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rules, regulations, orders, and license provisions: and to oLserTe "d report 011 the safety of licensed operations. . . .  nsDPC- 
tion will continue to exercise its statutory responsibilities ~ l l ~ i ~ ~  Yet- 
tion 25c of the Atomic Energy ,4ct of I 9 X ?  as anlellded.'S) 

(The Dil-ision of 1 

COMPLIANCE ORGAKIZATIOX 

Functional Cmtralization 

Prior to the reorganization, the licensee inspection and iiivest- - lg& 
tion functions and responsibilities related to licensed materials 
under the managers of eight of the Comnlission's major field opera- 
tions Offices. Compliance personnel vere assigned to the Operatiom 
Offices and reported directly to the respectiire field managem, a 
h t  step in realigning and centralizing the compliance fllllction, 
Commission, on May 1, 1961, transferred these responsibilities fop 
licensee inspection and investigation to its Headquarters' staff 
made these compliance personnel directly responsible to the Director. 

Establishment of Inspection Regions 

On September 7,1961, the Commission approved plans for  conmlida.. 
tion and relocation of its compliance area offices, reducing the number 
of area offices from eight to five regions with headquarters in Atlanta, 
Chicago, Denver, New York, and San Francisco. The reali,mat 
involves the location of new compliance regional offices at Atlanta 
consolidate the activities formerly conducted by the Savannah River, 
S.C., and Oak Ridge, Tenn., Compliance Area Offices; and at  Denver 
to consolidate the activities formerly conducted by Idaho Falls, Idaho, 
tcnd Albuquerque, N. Mex., Compliance Area Offices. The location of 
the New York, Chicago, and Sari Francisco offices will be unchazl,d 
In  addition, the compliance activities conducted previously bF &e 
Hanford, Wash., Compliance Area Office will be transferred to the 
San Francisco Compliance regional staff. 

Regions I (NeK Pork) and V (San Francisco) were e s t ~ b l ~ ~ ~  
effective October 1, and the other three regions will be activated e u k  
in 1962. (See map.) 

The establishment of the new regional offices will afford a bet* 
balance of workload between the offices. For  example, the f in fad  
Compliance ,4rea Office was responsible for only 2'74 m a t e d  
inspections as compared to 1,280 licenses assigned to the Sari Frm 
Compliance Office. Likewise, the establishment of fewer OfiC@ 

See footnote, page 338. - 
~ 
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-top 

9 
Gen- 

8 to 12 during 1961. All field inspectors have had extensive 
operating experience, hold collegiate degrees or have equiTdent 

during the calendar year. 
perience. Approximately 200 field inspections were made and repo% Q= 

A draft reactor inspection guide is 

A member of the reactor inspection staff is a member of th 
prepared, parts of which are currently being used. 

era1 Manager’s Board of Investigation which was assigned to invati- 
gate the SL-1 reactor accident of last January. A member of tile ~- 
actor inspection staff also gave COst- f rW consultation, through the 
International Atomic Energy Agency, to Japan ; and another mernh 
of the staff took part in the development and execution of a special 
radiation shielding study of specific licensed reactors. A reactor in- 
spector also served as consultant to foreign nationals and as &$,& 
manager during the Commission’s showing of the “Atoms at \vork3 
exhibit in Beirut, Lebanon, during October and November. 

The number of active materials licenses increased ’7 percent dm- 
ing the h c a l  year, and the compliance mea offices participated in 
total of 2,920 inspections and 349 investigations and inquiries dm& 
the fiscal year ending June 30,1961. Although only ‘7 percent of the, 
active licenses were in the top priority group requiring the rn& fm 
quent inspections, these made up 21 percent of the total h w i o l l p  
reported. 

Aid t o  States the Federal Ra 
and from the ( 

Field inspection staffs have continued to work closely with 
personnel in preparation for the States to enter into agreements with 
the Commission to  assume certain regulatory functions. Field dim- 
tors and headquarters personnel were assigned to task forces to 
with the Office of Radiation Standards in regard to particular States 
contemplating agreements. 

New Not i f i ca tk  Procedure 

A change in the program for assuring compliance by materids fi- 
censees with the rules and regulations of the Commkdon has bm 
made. A form-type notice is now issued to the licensee where @&ah 
readily correctable items of noncompliance are the only items fad 
during an inspection. The form further provides for an * 
ed-gment by the licensee that corrective action will be teaken p 
This new procedure reduces the number of inspection rePo* 

5 0 0 1 5 i b  
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itted to headquarters and eliminates correspondence with licensees 

ae delegation of this authority to appropriate field inspectiofi 
omel supplemented the authority previously given for the issuance @ ,form notices in inspections where no item of noncompliance was 

' d. Adoption of this method of operation d o m s  for more effective 
Ian 

e 1- significant matters of noncompliance. 
lth 

of t,mhniml personnel. 

RADIATION. STANDARDS 
order to centralize activities related to  the formulation of health 

standards, the Commission established the Office of Radicr- 
a d s  during May 1961 and placed it under the Director of In- 

D i t  

Office of Radiation Standards has the assigned responsibility 
rdinating all Commission efforts made in : ( a )  developing and 

proposed health and safety standards for the protec- 
of industrial employees and the public from atomic energy- 
& radiation, and serving as a central point of Commission con- 
to arrange for, or to provide, technical advice and information 

standards for the use of Federal md State health and safety 
ies and other Commission divisions and offices; ( 6 )  providing 

istance to the Commission with respect to matters involving 
dirttion Council; (c) compiling reports from licenseas 

neral Manager on all types of licensed and Commis- 
tions which would have a bearing on health and safety 
; and (d )  developing and administering programs in ac- 
ith Commission policy for cooperation with qualified States 

to them certain regulatory activities, including arrange- 
necessary training of State regulatory personnel. 

te-AEC Relations 

ission's program for cooperation with State and local 
ents to share responsibility for assuring safe atomic energy 

carried out under Section 274 of the Atomic Energy 

programs described previously 2o as underway were 
ring 1961. These include: formulation of criteria for 

BS amended in 19592O 

Annual Report to Congress (January-December 1969). 
, Annual Report to Congress (January-December 1960). 
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'6 REG~TLATORP ACTTT'ITIES 

termination that a State's program of radiation l ~ ~ o t e c t i o n  . 

)n for comment, the suggested radiation control and licellSh,, 
,tible with that of the Commission ; and the draft in^, anti distri!,- 1s t'l€Qk- 

ate governments and the U.S. Public Health Service. In ad$tiQrs= J* 

L 

tions for use by State agencies in cooper~tion with the counrii e l*r*zrr y I  

proposed standard regulation concerning intra-state trsnsl 
radioactive materials is being developed. Training I>roparns ~~~~ 

ate and local gorernment persolinel 1m1-e undergone SOnle espy mim 
include extension courses and the showing of atomic eilertrV 

-0, 
ucational television stations. up011 request from indiyidllal stat-- 

alth programs and on the derelopnlent of pertinent Organizatiooai 
;islation and regu1ator;c. capabilities. 
sistance have been provided to cities and counties 011 special pmE- 
ns. In  the development of its program, the Commission llas mi- 
iued to seek and receive comment and advice from orgallizations of 
ate and local governments and of ~ f i c i a k  of State and local gOrern- 
mts, professional organizations, industry, labor, and other 
d private groups md individuals. Fo r  instance, the AcIvisort. cOGI- 
ttee of State Officials was particularly helpful in proridinp' 3dx-iw 
the program. 

Thirteen States (Arkansas, California, Florida, Idaho, India-, 
mtucky, Maine, Kew Jersey, Kern York, Oregon, Tennessee, Tesaa 
d Washington) have enacted enabling legislation, one of the requiE. 
mts for entering into an agreement to assume regulatory  aut]^^^^ 
inquished by the Commission, and one State (Mississippi) has detpt- 
ned that no amendment to its statutes is required. Other States 8~ 

tnning such legislation for coming legislative sessions. Serentm 
a t e  officials representing such States as California, Kev Tork, Sew 
:xico, and New Jersey, have attended one or more of the ~1~~~~~ 

iirses provided by the Commission, and four States ( I o ~ a ,  Kentucfi-p, 
ssissippi, and Oregon) have sent representatives for orientution b 
3 Commission's licensing and licensee inspection program. 
During the year, the Commonwealth of Kentucky and the State of 
,I ifornia completed forniul ation of State-approred programs m d  
tereil illto negotiations for an agreement r i t h  the Commis_.ion fm 
ulsfer of regulatory authority, under the provisions of Ser:ioll zY4- 
:tijre negotintions wit11 the States of New York ' I ' e ~ ~ ~ s -  JIj 
d New Jersey are in progress. 
Id with several other Stat4es. 

'OMatIrzr! 

tisultation and assistance were given 031 training and radiolj,giat .~ 

Similarly, consultation 

c 

Exploratory discussions have 
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florking staff levels, has continued its review of radiation pro- 

tion standards and practices. On September 20, 1961, the Presi- 
roved recommendations as published in the Federal Register 

eptember 26, 1961, concerning the exposure of the general public 
dine 131, strontiunl 89, strontium 90, and radium 226. Simul- 

sed its Staff Report 
of Radiation Stand- 

’, Exposure of the public to other radioisotopes is not considered 
V0lv.e problems which require special consideration or changes 

ouncil at this time. 

1 agencies indicated that all Federal agencies are operating 
the radiation protection guides which have been approved by 



APPENDIX 1 

p o n N ~ ~ ~ ~ ~ ~  AND PRINCIPAL STAFF OF U.S. ATOMIC EKERGY 

tornic Energy Commission--------- GLENX T. SEABORG, C h a i m n  

COMNISSION 

JOHN S. GRAHAM 
LOREN IC. OLSON 
ROBERT E. WILSON 
LELAND J. HAWORTH 

retary to the Commission __-_____ W. B. MCCOOL 
ief Hearing Examiner _ _ _ _ _ _ _ _ _ _ _  SAMUEL W. JEN~CH 
troller-------- ----_----_____-__ DON S. B m o w s  
era1 Counsel--- --_____-__-_-___ NE& D. N A ~ E N  

OPERATINU AND PROXOl'IONAL FUNCTIONS 

nerd Manager----- _-------_-___ ALVIN R. LUEDECII;E 
uty General Manager----------- ROBERT E. HOLLTNGSWORT+F 
stant General Manager----- _ _ _ _ _  DWIGHT A. INK 
,issistant to the General Man- B R U ~  A. MERCER 

sistant (Congres- RICH~RD X. DONOVAN 

Director, Division of Public In- DDNCAK C. CLARK ~. 

&stant General Manager for Oper- E. J. BLOCH 

Deputy Assistant General Man- WZLLLBM: H. SLATON 

Director, Division of Construc- JOHN A. DERRY 

Director, Division of Contracts,, JOHN V. VINCIGITERRA 
Director, Division of Labor Re- Oscm S. SMITH 

Director, Division of Opera- NATHAN H. WOODRUFF 

SPOFFORD G. ENGLISH, 

C ~ A R L E ~  L. DUNHAM, M.3). 

ager for Operations. 

lations. 

tional Safety. 
.histant General Manager for Re- 

Director, Division of Biology 
search and Development. 

and Medicine. 
379 

5 0 0 1 5 2 0  



380 APPENDIX 1 

Director, Division of Isotopes  PA^ C. A ~ E ~ ~ ~ ~ , ~  
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- 
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ORGAKIZATIOX AKD PRINCLPAL STAFF 

LICESSIXG AKD REGIZATORT FITNCTIOXS 

pificior of Regulation _ _ _ _ _ _ _ _ _ _ _ _ _ _  HAROLD I;. PRICE 
Director -_-------_--______- CLIFFORD I<. BECK 

Director, Division of Compliance- LAWREXCE D. Low 
Director, Division of Licensing ROBERT LOWENSTEIN 

Director, Division of Radiation FORREST D T ~ ~ ~ ~  
and Regulation. 

NANAGERS OF FlELD OFFICES 

buquerque (N. Mex.) Operations IFEKXER F. HERTFORD 

Burlington (Iowa) Area ____-___ E. W. GILES 
D a y t o n (Miamisburg, Ohio) W ~ I S  B. C m & m  

Kansas City (Mo.) Area-------- WALTER C .  YOUNQS, Jr. 
Los Alamos (N. Mex.) Area ___,_ JOHN J. BURKE 
San Antonio (Tex.) Area _ _ _ _ _ _  H. JACK BUCKWELL 
Pinellas (Fla.) Area __--________ HENRY A. NOWAK 
Rocky Flats (Colo.) Area------- SETH R. W O O D R ~ ,  Jr. 
Sandia (N. Mex.) Area _ _ _ _ _ _ _ _ _  CHARLES C. CAMPBELL 
South Albuquerque (N. Mex.) WALTER W. STAGG 

Brookhaven (Long Island, N.Y.) E. L. VAN HORN 

Chicago (Ill.) Operations Office-,-- KENNETH A. DUNBAR 
Canoga Park (Calif.) Area-,,,, JOEL V. LEVY 

Grand Junction ((2010.) Office _ _ _ _ _ _ _  ALLAN E. JONES 
Hanford (Wash.) Operations Office-- J. E. TRAVIS 
Idaho (Idaho Falls) Operations HUGO N. ESKILDSON, Jr.* 

ce-, JOSEPH C. CLARKE 
_ _  CLIFFORD E. MCCOLLEY 

ce- S. R. SAPIRIE 
Cincinnati (Ohio) Area _ _ _ _ _ _ _ _  CLARENCE L. ILRL 
Lockland (Ohio) Area _ _ _ _ _ _ _ _ _ _  JOHN L. WILSON 
New Brunswick (N.J.) Area _ _ _ _  C. J. RODDEN 
Paducah (Ky.) Area _ _ _ _ _ _ _ _ _ _ _  KENNEDY C. BROOKS 
Portsmouth (Ohio) Area------, ROBIBT H. THAWOTT 
Puerto Rico (Mayaguez) Area-- FLOYD P. TRENT 
St. Louis ( &lo.)- Area _______,___ FRED H. BELCHER 

Pittsburgh (Pa.) Naval Reactors LAWTON D. GEIGER 

*Effective January 1. 1961. 
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San Francisco (Calif.) Operations ELLISOX C. SHW 
Office. 

Palo Alto (Calif.) Area-------- IAWRESCE G. &loaR 
Savannah River (Aiken, S.C.) Op- 

Schenectady (N.Y.) Naval Reactors 

ROBERT C. BLAIR 

STANLEY TV. K I T Z & ~ ~ ~  
-9 erations Office. 

Office. 

Albuquerque Area- ______-_-_------ - ROGER T. l \ T ~ ~ ~ ~ ~ ~ ,  &ting 
Chicago Ares _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ROY C. &GEMAN 

Idaho Area _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _--__- - -_ DONALD I. WALKER 
Region I (New York) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ROBERTW. h i x ~ ~  
Oak Ridge Area _________-_-____-_--  JACK T. SUTHERLAND, ~ ~ t ; , ,  
Region V (San Francisco) - _ - _ _ _ _ _ _ _ _  RICHARD W. Smm 
Savannah River Area _ _ _ _  _ _ _ _ _ _ _  _ _  _ _  JOHN G. DAVIS, Act;,, 

AEC ScIENI'?Fl[C REPREGENTATIVES IN FOREIGN OFFICEB 

Brussels, Belgium- _ _ _ _ _  - _ _ _  _-- -_ - _ _  JOHN ERLEWINE (Senior R ~ ~ -  

Brussels, Belgium _____________-_-__  ALLAN hf. LABOW~Z 
Buenos Aires, Argentina _ _ _ _ _ _ _ _ _ _ _ _  RAYMOND R. BEARD (.&ting) 
Chalk River, Ontario, Canada _ _ _ _ _ - _ .  ROBERT W. RITZNANN 
London, England _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  CARL M. WAUKE 
Paris, France _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  -_-- VACANCY 
Tokyo, Japan _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  IRA F. ZARTMAN 
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M E I E B ~ H I P  OF COMMITTEES 

BTATUTORY COMMITTEES AND BOARD 

Joint Committee on Atomic Energy-Eighty-seventh Congress 

was established by the Atomic Energy Act of 1940, and con- 
d under the Atomic Energy Act of 1954, to make “continuing studies of w 

Due ,,tivities of the Atomic Energy Commission and of problems relating to 
tbe the development, use, and control of atomic energy.” The committee is kept 

and currently informed with respect to the Commission’s activities. Legis- cnus Lation relating primarily to the Commission or to atomic energy matters is 
d e n e d  to the committee. The committee’s membership is composed of 9 Mem- 

bers of the Senate and 9 Members of the House of Representatives. 
Representative CHET HOLIFIELD (California), Chairman. 
Senator JOHN 0. PASTORE (Rhode Island) Vice Chairman. 
Senator CLINTON P. ANDEXBOX (New Mexico). 
Senator RICHARD B. RUSSELL (Georgia). 
Senator ALBEBT GOBE (Tennessee). 
Senator HENBY M. JACKSON (Washington). 
Senator BOWKE B. HICKENLOOPEB (Iowa). 
Senator HENBY c. DwoBsHAx (Idaho). 
Senator GEOBGE D. AIKEN (Vermont). 
Senator WALLACE F. BENNETT (Utah). 
Representative MELVIN PBICE (Illinois). 
Representative WAYNE N. ASPIETALL (Colorado). 
Representative ~ E B T  THOMAS (Texas). 
Representative JAMES Zl. Van ~ N D T  (Pennsylvania). 
Representative CWG HOBMEB (California). 
Representative WILLIAM H.  BATE^ (Massachusetts). 
Representative JACK W E ~ T L ~ N D  (Washington). 
Representative THOMAS G. MORBIS (New Mexico). 

JAMES T. RAMEY, Executive Director. 

Military Liaison Committee 

Cnder section 27 of the Atomic Energy Act of 1954, “there is hereby estab- 
Wed a Military Liaison Committee consisting of+. a Chairman, who shall be 
the head thereof and who shall be appointed by the President, by and with the ad- 

SF Pice and consent of the Senate, who shall serve at the pleasure of the President, 
and nho shall receive compensation at the rate prescribed for an Assistant Secre- 
BrJr of Defense; and 3. a representative or representatives from each of the 
fiepartments of the Army, Navy, and Air Force, in equal numbers as determined 
bbe Secretary of Defense, to be assigned from each Department by the Secre- 
fargthereof, and who will serve without additional compensation. The Chairman 
@the Committee may designate one of the members of the Committee as Acting 

& 
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with the Department of Defense, through the Committee, on advise and crrnstll. 
Chairman to  act  during his absence. 

matters which the Department of Defense deems to relate to nlilitary 
tions of atomic weapons or atomic energF including the deTeloDlnent, l,,BT,,lf;r, 

ture, use, and storage of atomic weapons, the allocation of sl,ecial UB,*~t_.3t 

material for military research, and the control of information relatinir 
manufacture or utilization of atomic weapons ; and shall keep the DeDartnrcAnt 
of Defense, through the Committee, fullx and currently informed of all 
matters before the Commission. The Department of Defense, through the ~~,~~ 
mittee, shall keep the Commission fully and currently informed on all matlprl 
within the Department of Defense which the Commission deems to relate to the 
development or application Of atomic energy. Tfie Department of Defpne, 
through the Committee, shall hare  the authority to make written reeomn,ende- 
tions to  the Commission from time to time on matters relating to militsV api,li- 
cations of atomic energy as the Department of Defense may deem appr~~priatp~ 
If the Department of Defense at any time concludes that any request, aeiun, 
proposed action, or failure to  act  on the Part  Of the Commission is adverse to tfie 
responsibilities of the Department of Defense, the Secretary of Defense 
refer the matter to  the President whose decision shall be final.” 

Hon. GEBALD W. JOHNSON, Chaimnan 
Maj. Gen. BRUCE E;. HOLLOWAY, United States Air Force 
Rear Adm. FRANK A. BRANDLET, United States Navy 
Brig. Gen. RALPH L. WASSELL, United States Air Force 
Brig. Gen. DAVID C. LEWIS, United States Army 
Brig. Gen. JOHX W. KEATING, United States Army 
Capt. FRANK H. BRUMBY, Jr., United States Navy 

The Commission shall 

vas est 
p i s  Act of 194 

b t~~ i~ I l lpensa t ion  ( 

jti5tC,crtain proceedi 
po~EBT c. vA’ fee 

washing t on, 

Foe‘” Energy ACI 

111. 
5AwBmCE C. 

Genera$ Advisory Conzmittee 

This committee was established by the Atomic Energy Act of 1946 (Sec.  2 [bt 1. 
and is continued by Section 26 of the Atomic Energy Act of 19%. rTbe 
civilian members a re  appointed by the President to  advise the Commission of: 
scientific and technical matters relating to materials, production, and research 
and development. Under the Atomic Energy Act, the committee shall meet f t !  

least four times in every calendar year. 
Dr. KENNETH S. PITZER, c7iairnaan; president, Rice Unirersitr, Houston, Tex 
Dr. PHILIP H. &ELSON, director, geophysical laboratory, Carnegie LrtEtitrr- 

Dr. ~ ~ A R - S O N  BEXEDICT, professor of nuclear engineering, Massachusetts IWd- 

Dr. WILLARD F. LIBBY, department of chemistry, University of CidifO- 

EGER V. MURPHREE, president, Esso Research & Engineering Co., Linda  32- 
Dr. KORMAK F. RAMSET, department of physics, Harvard U n h m @ *  

Dr. J. C. \TABNEE, president, Carnegie Institute Of TechnologS, Pittsb& 

Dr. EUGENE p. WICKER, Palmer physical laboratory, Princeton Univ.edv* 

Dr. JOHN H. ~ v n L I A ~ ~ s ,  school of physics, University of ~ i n n e s o w  xfn- 

Dr. ROBERT A. CHARPIE, secretary; Union Carbide Gorp., Pl’eff york-, X‘. 

Dr. THEOS J. 
chusetts Inst 

Dr. W W M  IC 
Oak Ridge, 9 

Dr. JOHN c. 
resources, Tf: 

tion, Washington, D.C. Dr. ETRANKLIX 
Office, U.S. A 

tute of Technology, Cambridge, Mass. nr. DAVID B. J 
Alamos, N. 3 

Los Angeles, Calif. Dr. JOHN p. 1 

Cambridge, Mass. KENNETH R. 

Pa. 

Princeton, R’. J. 

neapolis, Minn. 

Chemical CO 
DONALD A. Roc 

Allied Chemj 
Dr. LESLIE SI1 

and .director 

REGEL C. Sm47 
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Patent Compensation Board 

was established in April 1949 pursuant to Section 11 of the Atomic 
of 1946, and is the Board designated under Section 165a of the 

rgy Act of 1954. Section 157 provides that upon application for  
ensation o r  awards or for the determination of a reasonable royalty 

po~mT C. WATSON, chairman; firm of Watson, Cole, Grindle & Watson, 

MCLEOD COOMBS, Simmonds Precision Products, Inc., Tarrytown, 

W. ~ A S E E ,  private practice of patent law, Toledo, Ohio 
-MAN I. HEBBH, firm of Ooms, McDougall, Williams &: Hersh, Chicago, 

C. KINQSLAND, firm of Kingsland, Rogers, Ezell and Robbins, St. 

oceedings shall be held before such a Board. 

Washington, D.C. 

erse to thE 
shall 

c7 

N 
.I*. 0- 

Louis, Mo. 
GEOBGE SIPKIN, private practice of patent law, Washington, D.C. 

Advisory Committee on Remtor Safeguards 

me committee reviews safety studies and facility license applications referred 
fo it and makes reports thereon, adrises the Commission with regard to the 
bmrds of proposed or existing reactor facilities and the adequacy of proposed 
*ttor safety standards, and performs such other duties as the Commission may 
*nest. The committee's reports on applications for facility licenses become a 
psrt of the record of the application and available to the public, except for 
-wurity material. Members are appointed by the Commission for a term of 4 
fears each, and one member is designated by the committee as  its chairman. 
TU statutory committee replaced the former Advisory Committee on Reactor 
safeguards in 1057. 

Dr. THEOS J. THOMPSON, chairman; director, MIT nuclear reactor, Massa- 

Dr. WILLIAM K. ERGEN, principal physicist, Oak Ridge Xational Laboratory, 

Dr. JOHN C. GETER, chairman, department of sanitary engineering and water 

Dr. FRANKLIN A. GIFFORD, Jr., meteorologist-in-charge, Weather Bureau 

Dr. DAVID B. HALL, division leader, Los Alamos Scientific Laboratory, Los 

Dr. JOHN P. HOWE, professor of engineering, Cornel1 University, Ithaca, 

Dr. HENRY W. NEWSON, professor of physics, Duke University, Durham, N.C. 
HENXTETH R. OSBORN, chief engineer, General Chemical Division, Allied 

Chemical Corp., New Pork, N.T. 
DONALD A. ROGERS, director of project analysis, central research laboratory, 

Allied Chemical Corp., Morristown, N.J. 
Dr. LESLIE SILVERMAN, professor of engineering in environmental hygiene 

and .director of radiological hygiene program, Harvard University, Boston, 
Mass. 

chusetts Institute of Technology, Cambridge, Nass. 

Oak Ridge, Tenn. 

resources, The Johns Hopkins University, Baltimore, Md. 

Office, U.S. Atomic Energy Commission, Oak Ridge, Tenn. 

Alamos, N. Mex. 

N.Y. 

RELEI. C. STRAITON, consulting engineer, Hartford, Conn. 
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Dr. CHAELES R. &71UIAMS, assistant vice president, Liberty hi 

Dr. DICK DUFFEP, technical 8eWetaW; Professor of nuclear enginwring, ~~ 

Jaams B. GRABAM, executive secretary; U.S. Atomic Energy 

ance Co., Boston, Nass. 

versity of Maryland, College Park, Nd. 

Washington, D.C. 

ATOMIC ENERGY LABOR-MANAGEMENT RELATION6 pANEL 

The members of this panel were selected by the President to assist in 
at peaceful adjustments of labor-management disputes which would impem ~ 

Government’s atomic energy program when the normal p r ~ e s ~ s  of coueettq 
bargaining and mediation have been fully utilized without constmcup 
The panel operates under procedures designed to accomplish this pnrpose. 

C p a a ~  S .  CHIRQ, chairman; industr 
Director of the Federal Mediation and Conciliation Semite, ~0 
D. C. 

of Social Order, St. Louis University, St. Louis, Mo. 
REV. LEO C. BROWN, S.J., professor of economics and director of the mstrtnb 

Vice Adm. 0. S. C O L ~ ~ U Q H .  USN, Retired, dean of faculties, the aeom 

ROIIBEN W. PLEMINQ, professor of law, University of Illinois, urbana, 211 
C H a m s  0. GEEQOEY, professor of law, University of Virginia, Charlob 

RUEWELL A. SMITH, professor of lam an 

~ Washington University, Washington, D.C. 

ville, Va. 

Lam School, Ann Arbor, Mi&. 

ADVISORY BODIES TO !CHE ATOMIC ENERGY C O M ~ S S I O K  

Advisory Committee for BioZogy and Medidw 

The Advisory Committee for Biology and Medicine was created in Septemk 
1047, on the recommendation of the Commission’s Medical Board of Berfm. 
The committee reviews the programs in medical and biological research 
health and recommends to the Commission general policies in these fields. 

Dr. JOHN C. BUQHEE, chairman; director, Puerto Rico Nuclear Center, Blo 

Dr. H. BENTLEY GLABS, professor of biology, John Hopkins t i a f Y d & .  

Dr. FRED J. HODGES, professor and chairman of radiology, department .d 

Dr. JAMES G. HOBSFALL, director, Connecticut Agricultural EsDeriment str- 

Dr. ROEERT F. Lorn, bard professor of mediche, Columbia UnfVemf&~ 

Dr. LEOKIDAS D. NARINELLT, associate director, radiolwical physics df- 

Dr. CARL V. MOORE, professor of medicine, department of internal 

Dr. JAMES H. STERNER, medical director, Eastman K o d a  c0-p Etd-* 

Dr. HARLAND G. WOOD, director, biochemistry department, SchOO1 ~~ 

Piedras, Pnerto Rico. 

Baltimore, Nd. 

radiology, University of Michigan Medical Center, Ann Arbor, Mi& 

tion, Kern Haven, Conn. 

Pork, N.Y. 

Argonne National Laboratory, Argonne, Ill. 

Washington University, Barnes & WON Hospital, St. LOuis~ &€@* 

N.Y. 

Western Reserve University, Cleveland, Ohio. 
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WRY I. KOHIF, 8&?2tifiC secretarg; clinical professor of experimental 
radiOlOgS, University of California Medical Center, San Francisco, Calif. 

Bistarical Advisory Committee 

Historical Adrisory Committee was established by the Commission in  
, 1958, to adrise the Commission and its historical stafT on matters 

eng to the preparation of the history of the Atomic Energy Commission. 
Dr. JAMES P. BAXTEB, 111, Chairnun; president, Williams College, Williams- 

JAMES L. Cam, department of history, University of Chicago, Chicago, 

. CoadPTom, Washington University, St. Louis, Mo. 
Dr* FRANCIS T. MILEG, Brookhaven National Laboratory, Upton, N.P. 
Dr. ISADOBE PERLMAR, associate director, Lawrence Radiation Laboratory, 

Jr., dean, graduate school of public administration, Harvard 

. HEWLETT, AEC representative; chief historian, U.S. Atomic 

UCLA, Berkeley, Calif. 

University, Cambridge, Mass. 

Energy Commission, Washington, D.C. 

Advisory Cmm*ttee o n  Technical Information 

ndTisory committee to the U.S. Atomic Energy Commission was formed in 1949 
the planning and execution of the BEC’s industrial informa- 

tion program. The name was changed during the past year from Advisory Com- 
dttee on Industrial Information and the membership altered to match better the 
mrent activities of the Division of Technical Information. 

STANLEY A. TUCICEB, chairman ; publications business manager, American 
Society of Mechanical Engineers, New Pork, N.F. 

HERBERT S. BAILEY, director, Princeton University Press, Princeton, N. J. 
JOHN E. DOBBIN, project director, Educational Testing Service, Princeton, 

BERNARD M. FRY, deputy head, office of science information service, National 

JAMES L. CAYLORD, senior partner of James L. Gaylord Associates, Santa 

Dr. ALLEN G. GRAY, editor, “Netal Progress”, American Society for Metals, 

EUQEKE J. HARDY, National Association of Manufacturers, Washington, D.C. 
h’onuaxv n. JACOCSON, executive business editor, “Electric Light and Power”, 

Haywood Publishing Co., Chicago, 111. 
AKDREW W. KRAMER, editor, “Atomics,” The Technical Publishing Co., Bar- 

rington, Ill. 
JOXN TV. LANDIS, assistant manager, atomic energy division, The Babcock & 

Tvilcox Co., Lynchburg, ‘a., representing *4rnerican Nuclear Society, 
Chicago, Ill. 

FREDSKIC A. PATVLEY, research secretary, American Institute of Architects, 
Washington, D.C. 

KARL T. SCEIWARTZWALDER, director of research, A-C spark plug division, 
General bIotors Corp., Flint, Mich., representing The American Ceramic 

Is. J. 

Science Foundation, Washington, D.C. 

Blonica, Calif. 

Novelty, Ohio. 

Society, Inc., Columbus, 0 15 2 8 
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OLIVER H. TOWNRERD, director. Office of Atomic Development, State 
h; 

Fork, New Pork, N.P. ea 
JOHN W. WIGHT, vice president, McGraw-Hill Book GO., 1 Uc., New yora-+ 

N.Y. 
EDWARD J. BBURENPANT, semetarg; director, division of technical informa, 

tion, U.S. Atomic Energy Commission, Washington, D.C. 

Dr, PAUL C. AEBERSOLD, chairman ; director, division of isotopes derelop. 

Dr. Jams F. BLACK, senior research associate, products research aainrt 
men4 U.S. Atomic Energy Commission, Washington, D.C. 

Esso Research and Engineering Co., Linden, N. J. 
LAUCHLIN M. CUERIE, vice president, atomic energy division, & b c a  

Wilcox Co., New Pork, N.Y. 
SAMUEL E. EATOM, Arthur D. Little, Inc., Cambridge, Mass. 
Dr. HENRY J. GOMBEIU~, director, Memorial-Phoenix Project, IJnipergitr of 

JOHN J. GREBE, director, nuclear and basic research, Dow Chemial 

Dr. MOSES A. GEEENFIELD, department of radiology, University of CaljIor. 

Dr. THORFIN R. HWNESS, director, Chicago midway laboratories, CnivewiQ 

JOHN L. BURANZ, vice president, Nuclear-Chicago Corp., Des Piah-, ~ 1 .  
Dr. CLARENCE E. LABSON, vice president, Union Carbide Xuclear eo., cb& 

JOHN J. MCMAHON, manager, marketing research, American Machin- 

Michigan, Ann Arbor, Mich. 

Midland, Mich. 

nia, Los Angeles, Calif. 

of Chicago, Chicago, Ill. 

Ridge, Tenn. 
~ * 

Foundry Atomics, Greenwich, COM. 
HOMEB S. ~~'~YERs,  executive vice president, Tracerlab, Inc., Waltham, 3&= 
Dr. LEONARD REIFFEL, director of physics research, Armour Research 

dation of Illinois Insti tute of Technology, Chicago, Ill. 
Dr. LAURISTON S. TAYLOR, chief, atomic and radiation physics division, Sa- 

tional Bureau of Standards, U.S. Department of Commerce, W a s h i m  
D.C. 

OLIVER H. TOWNSEND, director, Office of Atomic Development, State of Sew 
Torlr, New Pork City. 
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mis committee i: 
Advisory Comnzittee on JfediraZ Uses of Isotopes physics informati 

design and const1 
This committee was established in 1958 and replaces the Subcommittee on I&- Btudies required : 
man Applications of the Advisory Committee on Isotope Distribution. 3 % ~  evaluated. The ( 
conni t tee  will advise the Commission on policies and standards for the reptrf;f+ the research and 
tion and licensing of medical uses of radioisotopes in  humans. Dr. E. RICH 

Dr. WALLACE D. Amsmom, professor, department of biochemiatrF, rf- American A 
DESLONDE DE 

Dr. REYNOLDS F. BROWN, department of radiology, University of caHfods Petroleum ( 
Dr. GEEHAED 

versity of Minnesota Xedical School, Minneapolis, Ninn. 

Medical School, San Francisco, Calif. 
Dr. DONALD S. CHILDS, Jr., section of therapeutic radiology, MaSo 

8- Pn 

Rochester, Minn. 
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I)r. JOHN A. D. COOPEB, assistant dean, Xorthmestern University Medicanl 
sdool,  Chicago, Ill. 

Dr, GEORGE V. LEROY, associate dean, Diyision of Biological Sciences, Crli 
versity of Chicago, Chicago, Ill. 

D ~ .  EDITH H. Q u n f B Y ,  associate professor of radiology, College of Physi- 
cians and Surgeons, Columbia Universitx, Sew Tork, S . Y .  

Dr. RULON W. RAWSOX, Memorial Hospital, Sen- Tork, X.T. 

Plowshare Advisory Committee 

plowshare Advisory Committee was established in September 1959. The 
&we's function is to advise the Commission and the General Manager 011 

owshare Projects ; developing and mak- 
losshare  ; and determining the general 

Dr. SPOFFORD G. ENGLISH, chairman; Assistant General Manager for re- 
search and development, U.S. Atomic Energy commission, Washington, 

Dr. PHILIP H. ABELSON, director, geophysical laboratory, Carnegie Institu- 

FILLARD BASCOM, technical director, the AMSOC Committee, Sational 

Lt. Gen. JAMES H. DOOLITTLE, Space Technology Laboratories, Inc., Los 

Dr. LOUIS H. HEAIPELMAX'N, school of medicine and dentistry, University of 

Dr. WILLARD F. LIBBY, department of chemistry, University of California, 

Dr. W. RANDOLPH LOVELACE, 11, Lovelace Clinic, Albuquerque, N. Mex. 
Dr. DOEALD H. MCLAUGHLIN, president, Homestake Mining Co., San Fran- 

Dr. PHILIP c. RTTLEDCIE, partner, &loran, Proctor, Mueser & Rutledge, New 

Dr. PAUL B. SEARS, chairman, conserration program, Tale Unirersity, New 

Dr. ABEL WOLMAN, professor, sanitary engineering, The Johns Hopkins 

,,jeotation and policies of the Plon-share program. 

tion, Washington, D.C. 

Academy of Sciences, Washington, D.C. 

Angeles, Calif. 

Rochester, Rochester, N.Y. 

Los Angeles, Calif. 

Haven, Conn. 

4 University, Baltimore, Md. 
? 

Advisory Contmittee on Reactor Physics 

This committee is appointed to consider the status of the development of reactor 
physics information required for the development of reactor concepts and the 
design and construction of reactors. Nuclear physics data and reactor physics 
studies required for  the design and development of reactors and reviewed and 
evaluated. The committee's recommendations and adrice are used in planning 
the research and development work in the field of reactor physics. 

Dr. E. RICHARD COHE?;, research adviser, Atomics International, North 
American Ayiation, Inc., Canoga Park,  Calif. 

DESLONDE DE BOISBLANC, director, reactor physics and engineering, Phillips 
Petroleum Co., Idaho Falls, Idaho. 

Dr. GERHARD DESSAU 
& Co., Inc., Aiken, 

f 

sics section, E. I. du Pont de Nemours 



Dr, MILTON EDLUIVD, manager, physics and mathematics 

Dr. RICIXAI~D EERLICH. Knolls Atomic Power Laboratory, G~ 

Dr, PAUL F. GaST, manager, physics and instrument research and 

Dr. GORDON HANGEN, Los Alamos SCieUtific Laboratory, LOS 
PHILIP B. HEMNIG, division of reactor development, U.S. At 

Dr. IRVING KAPLAN, professor of nuclear engineering, &xassachusetts L~ 

Dr. HEBBERT J. C. KouTs, experimental reactor physics group ] a d  

Dr. SIDXEY KBASIK, Astronuclear Laboratory, Westinghouse 

Dr. E’. C. ~~~AIENSCHEIN, Oak Ridge National Laboratory, Oak Ridge, Tw 
Dr. THEODORE MERKLE, associate director, “R” division, Lawrence R~~~~ 

Dr. THOMA M. SNYDER, manager, physics-APED, VdlWitos Atomic hb 

Dr. BERNARD I. SPINRAD, director, reactor engineering division, A~~~~ 

Dr. JOHN J. TATLOB, Westinghouse Electric C o p . ,  Bettis Atomic pow* 

Dr. PAUL F. ZWEIFEL, professor Of nuclear engineering, University of ~ i a i -  

Dr. ALVIN RAHOWSKY, secretary ; division of reactor development, 0.s. 

Aduiso~y Committee for  Xiandad Reference M a t e d 8  a d  ~~~~~~ 

of Measurement 

The committee mas originally established by the Commission in March 1058 arr 
the Committee for Uranium Isotopic Standards. The Commission approved Ib 
reconstitution in January 1958 under its present title to reflect the braadend 
scope of its activities. The committee reviews, evaluates and recommends m w m  
for  providing standard reference materials (Le., certified chemical and isotoBip 
standards for uranium, plutonium, etc. ) and approved methods of measuremen€ 
for materials of special importance to atomic energy activities. 

Dr. SAMUEL C. T. NcDow~m, chairman; deputy director, dirisim d 
nuclear materials management, U.S. Atomic Energy Commission, I Y t d k -  
ington, D.C. 

RALPH J. JONE6, division of nuclear materials management, u.8. Aton& 
Energy Commission, Washington, D.C. 

Dr. CHABLES F. RIETZ, group leader, analytical chemism group, chemtm 
and metallurgical research division, Los Alamos Scientific L&oralar2. 
Los Alamos, N. Nex. 

Dr. HORACE FT. KORTON, IIX, professor of statistical design and ad-* 
Unirersity of Illinois, Urbana, Ill. 

Dr. EDWIN E’. OBLEMANN, professor of chemistry and chemicd 
Unirersitr of CaIifornia. BPrkPlm- Pnlif 

departm 
cock & Wilcos Co., Iqncltburg, Va. 

Co., Schenwtudy, N.E. 

ment, General E!c.ctric Co., Richland, Wash. 

Commission, Washington, D.C. 

t u  te of Technology, Cambridge, Mass. 

haven National Laboratory, Upton, Long Island, N.Y. 

Pittsburgh, Pa. 

Laboratory, Livermore, Calif. 

rpa tory, General Electric Co., Pleasanton, Calif. 

National Laboratory, Lemont, 111. 

Div., Pittsburgh, Pa. 
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RODDEN, area manager, Kern Brunsmick Area Office, US. Atomic Energy 
Commission, New Brunswick, N.J. 

c g w s  M. STET'ENS, Argonne h'ational Laboratory, Lemont, Ill. 
c. D. W. THORNTOR, technical director, U.S. Commercial, International Tele- 

E D W A R D  WICHERS, associate director, Kational Bureau of Standards, 
epartment of Commerce, Washington, D.C. 

phone & Telegraph Gorp., New Pork, N.Y. 

Adzrkory Cmmittee of State Olpicials 

ittee was established by the Commission in September 1985 as a 

M L. BATT, Jr, secretary, Department of Labor and Industry, 

Economlc Development, Trenton, N.J. 
 JOE^ D. BRECKENBIDQE, attorney general of Kentucky, Frankfort, Ky. 
Dr. BEENARD Bncom, director of health, State Department of Health, 

Dr. R. L. CLEEBE, executive director, State Department of Public Health, 

NOBMAN A. ERBE, attorney general of Iowa, Des Moines, Iowa. 
CUFiTI6 N. EVABTB, Jr., state sanitary engineer, Oregon State Board of 

CARL FBASUBE, department of political science, West Virginia University, 

JAMES G. FBOST, deputy attorney general of Maine, Augusta, Maine. 
Dr. ~ E X A N D E R  GRENDON, coordinator of atomic energy development and 

Dr. ALBEET E. HEUSTIS, commissioner of health, Michigan Department of 

Dr. HEBMAR E. HILLEBOE, commissioner of health, State Department of 

C. W. KLASSEN, chief sanitary engineer, Department of Public Health, 

Dr. bionllIs ~ E I I v F m D ,  director, division of industrial hygiene, Department 

W. T. LIRTON, executive director, water pollution control authority, South 

E~EIVRY 111. W, coordinator, Atomic Development Activities, Greenwich, 

KARL 15. NASOR, director, bureau of environmental health, Pennsylvania 

Dr. JAMES E. PEAW, commissioner of health, State Department of Health, 

'~ILLIAM J. P W C E ,  University of Michigan Lam School, Ann Arbor, Mich. 
B. A. POOLE, director, bureau of environmental sanitation, Indiana State 

RAFhlOh'D I. RIGNET, coordinator of atomic development, The Commonwealtb 

Seattle, Wash. 

Denver, Colo. 

Health, Portland, Oreg. 

Morgantown, W. Vs. 

radiation protection, State of Caliornia, Sacramento, Calif. 

Health, Lansing, Mich. 

Health, Lansing, BIich. 

Springfield, Ill. 

of Labor, New Tork, N.P. 

Cnrolina State Board of nealth, Columbia, S.C. 

Conn. 

Department of Eealth, Harrisburg, Pa. 

Austin, Tes. 

Board of Health, Indianapolis, Ind. 
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eDartnient ot D. P. ROBERTS, chief industrial hygiene section, Tennessee D 

ROBERT H. SOLOMOWS, 111, executive Secretary, Regional &lt.isory Councit 

OLIVER TOJVNSEXD, director, Office of Atomic Development, y e” Pork, x,p. 
J ~ > ~ E s  T. VOCELLE, chairman, Industrial Commission of Florida, T 

a h h a &  

Health, Kashville, Tenn. 

011 Xuclear Energy, Atlanta, Ga. 

see, Fla. 
Committee of Senior Reviewers 

Dr. ALVIN. C. GRAVES, c7~airrnun; J. division leader, Los Alamos Scientific 

Dr. JOHN P. HOWE, professor of engineering, Cornell University, I t h a ,  

Dr. FRANK C. HOYT, Missiles System Division, Lwkheed Aircraft carp., 

Dr. TVARREN C. JOHNSOX, vice president, University of Chicago, Chicago, 111. 
Dr. TJTIWSTON M. MANNING, director, chemistry division, Argonne Xational 

Dr. J. REGINALD RICHARDSON, professor of physics, University of CaIifoma 

Laboratory, Los Alamos, N. Mex. 

N.Y. 

Palo Alto, Calif. 

Laboratory, Lemon6 Ill. 

at  Los Angeles, Calif. 

Nuclear Cross Sections Ahisory Croup 

This group is appointed on a yearly basis to make a continuing review of the 
Con~mission’s program of nuclear cross-section measurements, and to evalnak the 
needs for cross-section information in the various activities of the Co-on. 
The following members were appointed to serve from July 1960 to July 1961. 

Dr. VANCE L. SAILOR, cliuimzan; Brookhaven National Laboratory, Upton, 

Dr. JACOB BEKVENIGTE, Lawrence Radiation Laboratory, Livermore, Calif. 
Dr. TOM W. BONSER, Department of Physics, Rice Institute, Houston, Tex 
Dr. RORERT E. COTE, Argonne National Laboratory, Argonne, Ill. 
Dr. BEKJAXIX C. DITEN, Los Alamos Scientific Laboratory, LOS AhmoS, 

Dr. REX G .  FLUHARTY, Phillips Petroleum Co., Idaho Falls, Idaho 
Dr. STAXLEY G. FULTZ, Lawrence Radiation Laboratory, Livermore, mlE- 
Dr. HERBERT GOLDSTEIR, Columbia University, ISew Pork, N.T. 
Dr. JOHX A. HARVEY, Oak Ridge National Laboratory, Oak Ridge, T m -  
PHILIP B. HEUUIG, division of reactor development, U.S. Atomic En- 

Dr. RICHARD L. HERKEL, Los Alamos Scientific Laboratory, LOS AIarna 

Dr. GEORGE A. KOLSTAD, division of research, U.S. Atomic Enern Corn* 

Long Island, N.P. 
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r. HENRY W. NEFVSON, department of physics, Duke University, Durham, 

GEOEGE L. ROGOSA, division of research, V.S. Atomic Enerm Commis- 

BUN B. SUITH, Argonne National Laboratorr, Argonne, Ill. 
H a a v ~ ~  B. WILLARD, Oak Ridge Sational Laboratory, Oak Ridge, Tenn. 
JOHN R. STEHN, secretary; Brookhacen Kational Laboratory, Upton, 

ion, Vashington, D.C. 

Patent Adsisso y Pane2 

ations to the Commission and its staff on various questions of policy 

N A. DIENNEE, firm of Browa, Jackson, Boettcher & Dienner, Chicago, Ill. 
JOBN C. STEDiuN,  University of Wisconsin Lam School, &ladison, Wis. 

Personnel Security Review Board 

rd was appointed in March 1949 primarily to review specific personnel 
y cases which arise under the Commission’s administrative review pro- 

dare and to make recommendations concerning them to the General Manager. 

rsnnel security, such as criteria for determining eligibility for security clear- 
ue and personnel security procedures. 

GANSON PUBCELI;, chairman ; Purcell & Nelson, Washington, D.C. 
DB, PAUL E. KLOPSTEG, special consultant, National Science Foundation, 

JOHX J. W ~ S O N ,  firm of Whiteford, Hart, Carmody 8: Wilson, Washington, 
Washington, D.C. 

Stack Gas Pro6 Zem Working Group 

mappointment of this group was authorized in May 1948 to advise the Atomic 
Dergy Commission and its contractors on problems in the treatment and control 
tf gaseous effluents. The group meets formally at irregular intervals but 

3 salting adrice to the wr ious  Commission installations. 
i r n c l s ,  Dr. J. A. LIEBERMAS, chaiman; division of reactor development, US. Atomic 

Dr. PHILIP DRIEICEE, Professor of industrial hygiene, Harvard University 

Dr. LYLE I. GILBERTSOK, director, research and engineering department, Air 

A. E, GORMAK, consultant, US. Atomic Energy Commission, Washington, 

Dr. H. Fusm JOHNSTONE, professor of chemical engineering, University of 

Dr. CHARLES E. LAPPLE, Stanford Research Institute, Menlo Park, Calif. 
Dr. WILLIAN P. YAKT, director of research and development, Mine Safety 

Dr. &EL F l 7 o ~ ~ ~ n 7 ,  head, department of sanitary engineering and water re 

Energy Commission, Washington, D.C. 

School of Public Health, Boston, Mass. 

Reduction Co., Inc., Murray Hill, X.J. 

D.C. 

Illinois, Urbana, Ill. 
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Appliance Co., Pittsburgh, Pa. r w -  
.Tnhns Hopl;ins University. Baltimore, Md. -..-,-. 
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MAJOR RESEARCH AKD DETELOPMEKT IXSTALLATIONS or ".s. ATOXIC EKERGP CONUISSION 

Ames La6oratory (Iowa State university of Science and Techolo, 
contractor), Ames, Iowa CT: 

Director ____________________--- -_-- ---- ----------- Dr. LEON 0. J A C O ~ ~ ~  
Associate Director ____________-____-____  - ---- Dr. ROBERT J. & J ~ ~ ~ ~  

Argonne National Laboratory (University of Chicago, 
contractor), Chicago, 111. 

Associated Midwest Universities : 
Battelle Memorial Institute 
Carnegie Institute of Technology 
Case Institute of Technology 
Illinois Institute of Technology 
Indiana University 
Iowa State University 
Kansas State University 
Loyola University (Chicago, Ill.) 
Marquette Unirersity 
Nayo Foundation 
Michigan College of Mining and 

Nichigan State University 
Northwestern University 
Ohio State University 
Oklahoma State University 
Purdue University 

Technology 

St. Louis University 
State University of Iowa 
Unirersity of Chicago 
University of Cincinnati 
University of Illinois 
University of Kansas 
University of Nichigan 
University of Ninnescsta 
University of Missouri 
University of Nebraska 
Unii-ersity of Notre Dame 
Unirersity of Wisconsin 
Washington University (St. 

Wayne University 
Western Reserve UniverSitS 

Mo. ) 

~ 
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Natz'onai Reactor Test ing Station (KRTS) Idaho Falls, I - J ~ ~ ~ ~  
(Three Contractors) 

Phillips Petroleum Co., Atomic Energy Division, Idaho Falls, rdabo 
Project Nanager ___________________________  Dr. R. L. DOAK 
Assistant Manager, Operations _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  J. P. LYON 
Assistant Manager, Technical _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _  J. R. H~FFMAX 
Assistant Nanager, Administration _ _ _ _ _ _ _ _ _ _  I,. 1,. LEEDY 

Combustion Engineering, Inc., Xuclear Dirision, Windsor, con,,, 
Project Manager ____________________________  W. B. ALLRED 
Site Administrator __________________-_______ E. TV. WOOLLAOOTT 

Aerojet General Corp. and Aerojet General Kucleonics, San Ramon, calif. 
Operations blanager ____________-______-_____ R. H. CRESWORTH 
Operations Superintendent ________________-_  D. C. KINQ 
Administrative Supervisor _____c_____________ C. SEDBOW 

Oak Ridge  Inst i tute  of Nuclear Studies (contractor), Oak Ridge, 
Tenn. 

President of Institute Dr. PAUL 31. GROSS 
Executive Director of Institute Dr. WZLLIAM G. POLLARD 
Chairman of Council _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Dr. R. T. LAGEMAKN 
r i ce  Chairman of Council . . . . . . . . . . . . . . . . . . . .  Dr. EBIO Roams 
The sponsoring universities of the Institute are : 

Agricultural and Mechanical College University of Alabama 
of Texas University of Arkansas 

Alabama PolFtechnic Institute University of Florida 
Catholic University of America University of Georgia 
Clemson Agricultural College University of KentuchT 
Duke Unii-ersity University of Louisrille 
Emory University University of Maryland 
Fisk University University of Miami 
Florida State University 
Georgia Institute of Technologr 
Louisiana State University 
Meharry Medical College 
3lississippi State College 
Sor th  Carolina State College 
Xorth Texas State College 
Rice Institute Cniversity of Virginia 
Southern Methodist University Vanderbilt University 
Tulane University of Louisiana 
Tuskegee Institute g'est Virginia University 
Texas Woman's UniTersity 

University of Nississippi 
University of Korth Carolina 
University of Oklahoma 
Unirersity of Puerto Rieo 
University of South Carolina 
University of Tennessee 
University of Texas 

Virginia Polytechnic Institute 

president- --- 
rice President 
%*ice Presiden 
vice President 
rice Presiden: 
vice presiden 

v i e  Presdent 

ETnigersit y 
Medic iize 
tractor) 1 

Director----- 
Assistant Dirt 
Project M ana 

Director - - - -- 
kssocia te Dir 

Director----- 
Associate Di 
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StaLIL , . - ~ t o r  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  A. 13. SKELL 
$,laat Director _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  C. E. V'IXTERS 

a'1~, Materials Deaelopment Laborato7.y (Kational h a d  Co., 
contractor), Winchester, Mass. 

ical Director rind Nanager _ _ _ _ _ _ _ _ _ _ _ _ _ _  CHARLES K. MCARTHUB 
if. 

La6oratory (Sandia Corp., contractor), Sandia Base, 
Albuquerque, N. Ilex. 

ident ___- ------ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  s. 1'. SCHWABTZ 
president, Weapon Progrmm _ _ _ _ _ _ _ _ _ _ _ _  R. W. HENDERSON 
President, Research G .  C. D.4CEY 

E president, Personnel - - - - -_______________ R. B. POWELL 
e president, AGministrntion _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  C. W. CAMPBELL 

presidents, Development -__-_-_______-__ ~ E. H. DRAPE& 
G. A. FOWLER 

fin Presdent, Engineering for ;\lanufac.t1rring- R. A. BICE 

mi@ersity of Cnlifomia at Los Angeks ,  Laboratory of A7uclear 
YedicirzR and Radiation Biology (University of California, con- 
tractor), Los Angeles, Calif. 

rector ____________________---__-__---_-_--  Dr. JOSEPH F. ROSS 
&&stant Director _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  T. G. HENKESSY 
Boject Manager _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - - -  H. B. THOMPSON 

Tnizwsify of Calif o m i a ,  Jf edical Center, Radiological Laboratory 
u7 
Q 
Q 
2 
WI 
W 

(University of California? coiit ractor) , San Francisco, Calif. 

hec to r  ____________________-_--_----__-_--_ Dr. ROBERT S. STOKE 
&ociate Director Dr. GAIL D. ADAXS 

03 Cniuersity of CnZifomia E. 0. Lnzr~rence Radiation Laboratopy 
(University of California, contractor), Berkeley, Calif. 

Director ____________________________________ Tlr. EDWIS 31. XcMxLux 
AesOciate Director and Director, Livermore Dr. JOHS S. FOSTER, Jr. 

i''81ninta niwrtor and Director, Donner Dr. JOHS H. I&'VTRENCE 
Laboratory. 
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CONTRBCTG 
OACTIVE ISOTOPES DISTRIBUTION DATA AXW DEVELOPXENT 

&DIOISOTOPE DISTRIBUTION BY OAK RIDGE NATIOKAL 
LaBORATORY 

(Includes project transfers, subsidy payments, etc.) 

Ug. 2, 1946-De. Jan. l,-NoV. 30, TOM to NOV. 30, 1961 1 1961 
Radioisotopes 

Ship- 
men& - Ship 

ments 

3,453 
1, ,530 
2,201 
1,136 

46,521 
878 
416 

28,569 
403 
859 

58,364 

40 
48,535 

235,298 
43,642 

177 
5,808 
4,475 

130 
862 

98,326 
912 

p- 

Ship- Activity 
mens ( c ~ r i e ~ l  
p- 

31 0 149 
I99 179,494 
130 1,057,610 
216 144,592 

1,838 7,294 
90 45,767 

365 L4,W 
1,934 1,937 

78 4,539 
101 99,225 

6,846 2,627 -- 

3,763 
1,729 
2,331 
1,351 

48, m 
968 
581 

30, E43 
481 
960 

65,210 

TOM .___________________------- _ _ _ _  I 1,119,579 1 144,329 1 438,205 I 31,907 /1.557,784 1 156,238 

2m-This table does not include several thousand curies of radioisotopes produced and distributed 
&y&orn other AEC facilities such 85 Mound Laboratory or Brookhaven National Laboratory nor from 
e d ~ s  owned by private industrial fkms and universities. Radioisotopes made in other muntries and 

-- F -= into United States are also not included. 

' asDIOISOTOPE SALES FROM OAK RIDGE NATIONAL LABORATORY 

30,1961 

1,301,037 14,203,403 
286,407 2,037,023 

1,587,444 16,240,426 

369,328 2 , m m  
243,116 3,633,549 

422,091 422,oBl 

1,181,080 7,342, sD6 

2,768,524 23,583,022 

- 
xm.-This table does not include sales by private commacisl f b m ~  who act BS secondary SUPPfierS, 

- 1  ' a@ AEC fadLiti- s dch as Mowd Laboratory and Brookhaven Nationsl Laboratory, private firms and 
fPlimHw who o w n  reactors, nor imports into the Unit& States kom other countries. 
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SPPESDIS 4 

LOCATIO&' AXD TYPE O F  S E T  LICESSEES 

December 1, 1960-Xorember 30. 1961 
[pp-Prirate Practice; IR-Industrial Radiography; CD-Cil-il r)efvn.el 

[PP-Pr 

/------ 

hfedical 
nstitu tions 

and 
physicians 

states Colle~es 
and uni- 
versi ties 

Industrial 
firms 

Ieral anc 
s ta te  
oratories 

CD 

states 

PP 
- 

I R  
__ 

4 
1 
1 

- 
1 
? 
4 

3 
4 
2 
1 
4 

14 
3 
1 
1 
9 
3 
2 
8 
1 
2 

2 
8 
2 
4 
2 

. - ~  

- _ _  

- 
I 

--- 
2 
I 
1 
5 
1 
13 
I O  

- 
1 
8 
6 

--. 

----- 
1 
F 
1 
46 

5 
4 
2 
1 
6 
2 
3 
2 

19 

2 
2 
2 
4 

2 
20 

3 
6 
2 
3 
2 

2 
I 

24 
4 

46 
2 

" 
1 

-. -- 

- 

3 
3 
5 

9 
6 
3 
1 
6 

16 
3 
1 
2 
10 
3 
2 
5 
2 
4 

5 
8 
4 
4 
2 

I 
2 
1 
1 
6 
2 
18 
10 

-_  

" 

A 
4 

47 
4 
5 

6 
10 
6 
1 
2 
17 
9 
3 
1 
5 
4 
4 
9 

10 
17 
9 
3 
4 
1 
I 
I 

21 
2 
49 
9 
2 

16 
6 
3 

13 
2 
1 
3 
3 
3 

20 

I 
5 
e 
2 
4 

____. 

---- 

.---- 

.---- 

17 
3 
2 

29 
I 
I - - - - -  

._ 

2 ;  1 
3 3  

3 3  
20 1; 

1 1  

. -. - - - - - 

- - - - -  
3 

13 
6 
3 

1: 
4 

367 2 3  



53 
S 

149 
44 
32 

I 
139 

9 
S 

18 
17 
41 

I 72 
9 

11 
36 
42 
25 
61 
4 

,788 
I_ 

PP 

1 
22 
14 
14 

21 1 
IO 
I9 
I 

11 
54 
21 
11 

4: 
25 
26 
10 
17 
17 
7 

16 
29 
46 
19 
6 

39 
4 

10 
4 
2 

58 
10 

177 
30 
5 

74 
30 
24 
0 

47 
4 
2 

11 
9 

19 
I14 

1 
7 

13 
25 
i4 
23 
1 

409 
- 

Colleges 
and mi. 
Fersities 

1 
4 
3 
1 

18 
7 
6 
1 
4 
5 
5 
1 
2 
7 
9 

12 
3 
4 
6 
2 
7 
20 
11 
13 
3 
6 
3 
2 
1 
4 
2 
6 
38 
7 
2 

13 
5 
7 
0 

19 
3 
4 
3 
4 
5 

20 
4 
2 
7 
9 
2 
6 
1 

340 

Industrial 
mns 

0 
18 

8 
245 
27 
48 
12 
5 

21 
11  

e 
3 

1% 
46 
12 
18 
13 
32 
7 

24 
107 
56 
22 
9 

31 
3 
4 
5 
7 

139 
16 

210 
17 
2 

123 
31 
10 
0 

170 
1 
8 
6 
2 
30 

121 
16 
3 

36 
22 
18 
36 

7 

9 963 

" 

- 

IR - 
0 
e 
0 
0 

49 
4 
13 
2 
2 
i 
E 

: 
1F 
14 
4 
6 
3 

14 
2 
7 

15 
16 
5 
4 
8 
0 
1 
1 
2 
n 

1 
31 
0 
1 
36 
30 
7 
0 

56 
0 
I 
3 
0 
4 
35 
3 
0 

9 
2 

17 
1 

465 

c 

., 

- 

pederal an 
State 

sboratorie: 

ISOTOPE DISTEIBWTIOhT DATA 

LOCATION AKD TYPE O F  LICEKSEES 

February 1956 through November 1961 

- 
10 
16 
18 
2 
64 
31 
15 
6 
34 
32 
20 
5 
2 

43 
18 
25 
18 
22 
11 
4 

32 
22 
52 

1 IO 
10 
30 
2 

27 
5 
10 
30 
'I 

65 
41 
9 

GO 
14 
34 
0 

I19 
2 
6 

14 
11 
13 
42 
15 
I 

20 
38 
41 
5 

15 

304 
- 

CD - 
5 
9 

16 
2 

21 
w 
11 
6 

17 
25 
16 
2 
1 

35 
1E. 
24 
17 
18 
9 
3 

I9 
17 
43 

109 
9 

28 
1 

27 
4 
9 

24 
2 

48 
43 
8 

49 
12 
31 
0 

104 
2 
5 

11 
I 1  
11 
34 
11 
1 

10 
33 
35 
3 

13 

050 
- 

FOUII- 
dations 
and 

astitute 

0 
1 
0 
0 
3 
3 
1 
@ 
2 
C 
C 
I 
E 
4 
C 
0 
0 
0 
2 
0 
2 
6 
2 
0 
0 
0 
0 
0 
0 
0 
2 

I2 
0 
0 
3 
1 
1 
0 
6 
0 
0 
0 
0 
0 
4 
0 
0 
0 
I 
0 
3 
0 

58 

a 

- 

)the 

- 
0 
0 
1 
0 
9 
3 
1 
0 
2 
1 
0 
0 
0 
3 
3 
1 
0 
0 
I 
1 
1 
3 
2 
0 
0 
I 
0 
1 
0 
0 
1 
0 

10 
1 
0 
2 
0 
0 
0 
4 
0 
0 
0 
0 
I 
2 
0 
0 
1 
0 
0 
1 
2 

59 

401 

- 
rota1 

- 
13 
78 
51 
33 

667 
I01 
109 
23 
74 

143 
sa 
30 
13 

320 
134 
99 
65 
70 
91 
32 

103 
241 
228 
191 
35 

151 
21 
55 
ls 
33 

280 
47 
683 
125 
21 
350 
95 
84 
I 

457 
15 
26 
41 
34 
90 
361 
44 
17 

100 
312 
86 
112 
29 

i, 512 
- 
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-m and development requirements regarding packaging materials for lawam 
radiation processed foods. 

mbsb 
U.S. Department of the Interior, Bureau of Commercial Fisheries. 

of market factors affecting radiation processing of fish. 
U,B. Department of the Interior, Bureau of Commercial Fisheries. $bay of 

effect on the essential amino acids and B-vitamins from radiation  pa^^^ 
tion of haddock flllets and soft shell clam meats. 

~ o ~ i s h n a  State University (Baton Rouge). Summer institute in raaaa- 
isotope technology. 

The Martin Co. (Baltimore). A study of semiconductor and thermwlmm 
research and development directed towards radioisotopic power. 

Massachusetts Institute of Technology (Cambridge). A study of the e- 
of radiation pasteurization on the storage life extension of soft-shelled - 
and haddock fillets. 

Undmsity of Nichigun (Ann Arbor). Summer institute in uses of rad io^^ 
in research and technology. 

National Sanitation Foundation (Ann Arbor). A study of the radiation er. 
posure of persons working with reactor produced radioisotopes. 

NucZear Science d Engineering Corp. (Pittsburgh). A study of isotope dilntdiw 
techniques for assay of food additives. 

University of Oklahoma (Norman). Summer institute in isotope and endesr 
reactor technology. 

Parametrics, Inc. ( Saxonville, Mass. 1. (1) The development of IrrsptOn S m I 
universal tracer. (2) The investigation of radioisotope techniques for atam 
pheric density measurements. 

Continental Can Co., Inc. (Chicago). Survey of present status and 

Renewed During 1961 

armour Research Foundation. (1) Research study on neutron interad- 
matter as related to image formation. 
nism producing high value halogenated aromatic compounds. 
tion of nuclear resonance techniques for  performing physical rnem-ak 

BatteZEe dlemorial Institute. Study of structural and compositional * 
fluencing radiation induced polymerization reactions. 

University of Chicago. Radioisotope research, development and I.elfitd a@s 
ties. 

(2) Study radiation reaction ntre%h+ 
(3) 
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r labeling relatively high molecular weight coal-product hydrocarbon 

TNhnologicaJ Research Institute (Atlanta). Investigation af amal- 
1t system to determine the feasibility of this sFstem for enrichment 

icim 46 and development of an  actiration analysis technique for calcium 
ent determination. In addition, as a sub-task, a systematic analysis of 
ntium, barium and calcium solvent extraction system using a di-2- 

a 1  phospheric acid is being conducted. (2) Development of a method 
radiotracers to measure uniformity of mixture in bituminous 
(3) Study of the radiation induced cyanogenation of organic 

t of the Interior, Bureaw of diiraes. Research on radioactive 
a tracer in ground water studies. 

Joohnston Laboratories, Inc. (Baltimore). (1) Development of isotope tech- 

of fast primary ion reactions. 
of Uongresrr. Continue the monitoring-type survey of world literature 
astrial radioisotopes applications. 

of Oklahoma Research. Study of sequestration of metal ions in 
ng radioisotopes. 

@t AQpliCUtwn8, 1%. (Long Island, N.Y.). (1) Study of the accelera- 
elpects of additives on radiation induced graft polymerization. (2) To 

Trialzgla Institute of North CaroZim (Durham). Low-level tracer 

md radioisotope techniques t o  textile materials and processes. 

qstems and study of clathrate compounds. 
8pcerla6, Inc. ( Waltham, Mass.). Development of radiochemical exchange 



,4PPEKDIX 5 

COMNISSION-OWKED PATEKTS 

Patent 
No. 

2,676,309 

2,842,436 

2,963,223 

2,964,124 

2,964,130 

2,964,710 

2,965,781 

2,965, €30 

2,966,709 

2,966,794 
2,966,799 
2,967,141 

2,967,209 

2,967,257 
2,967,809 

2,967, 811 

2,967,812 
2,967,943 
2,966,007 

2,968,183 

2,968,547 

Title 

High Frequency Power Transmission Line 
for Cyclotrons and the Like. 

Selective Rejection of Iron and Aluminum in 
Hydrometallurgical Recovery of Metals. 

Multiple Input Binsry Adder Employing 
Magnetic D m  Digital Computing Ap- 
paratus. 

Separation of Gases by Diffusion _ _ _ _ _ _ _ _ _ _ _ _  - 
Separation of Ruthenium Compounds from 

Accelerator Target Positioner and Control 
Gaseous Mixtures, 

Circuit Therefor. 

Metal Resistivity Measuring Device--------. 

Casting Furnaces 

Deflection Pressure Tester 
Sensitive Pressure Gauge 
Neutronic Reactor Fuel Element ____________. 

Recovery of Ruthenium Values-.. 

Ion Pump ___________________________________. 
Method and Apparatus for Controlling 

Fuel Elements for Thermal-Fission Nuclear 

Seutronic Reactor Fuel Composition ________. 
Gaseous Discharge Deyice ___________- -___- - -  
Automatic Frequency Control System-- _ _ _ _  

Direct-Cycle Seutronic Reactors 

Reactors 

Sampling System 

Production of Plutonium Metal _____-_____--  

~ 

Patentee 

W. J. Armstrong, Cedar Rapids, 
- 

J. Omdorff, Pittsburgh, Pa.; A. J. bzT 

E. H. Cooke-Yarborough,Longffort~, E- 
White Plains, N.Y. 

R. E. Peierls, Birmingham, Ewru?d. F E 
Simon, and H. S. Arm, Orford, ~ ~ ~ ~ b 2  

B. J. Newby, Idaho Falls; D. A. %*- 

K. F. Stone, Berkeley, Cali[.; R. f .  F - ~  
Richmond, Calif.: W. W. Olson, El s p  

and D. S. Cagle, Oakland, Calif. 
S. B. Gunst, Baldwin, Pa.; R. T. &,=% 

Whitehall, Pa. 
R. 0. Meyers, Orland Park, Ill.; C. 3. 

Jr., Downers Grove, 111. 
R. H. Ruppel, Granite City, Ill.; C. E ~':c-c= 

Oak Ridge, Tenn. 
c. M. Cooper, Newark, Del. 
W. P. Ball, Livermore, Cali. 
M. L. Picklesimer, KnOxVillC; tv. c. T-, 

W. E. & m i t t  and FI'. E. IlardSi&, *- 
M. Milleron, Berkeley, calif. 
0. A. Reed, E. mtick, Mass. 

Shelly, and C. E. May. I h h o  Fa&, ;e&% 

Oak Ridge, Tenn. 

River, Canada 

0. Flint, Strand, London, England 

W. C. Thurber, Oak Ridge, Tenn. 
J. D, Gow, Berkeley, Calif. 
C .  F. Hansen, Bountiful, rtah; 5 .  Et. 

bury, Livermore, Calif. 
B. A. Hannaford, C. L. SeZ-S.er st15 c- f- 

Terry, Oak Ridge, Tern. E- kd- 
berg, Pittsburgh, Pa. 
W. L. Lyon and R. H. ?rfolrtf, 1-e- 

Wash. 

1 Patents listed as of Kovember 21, 1961. ,kpplitxints for licenses should apply to -k~&=' 
Counsel for Patents, Office ofthe General Counsel, U.S.Atomic Energy Commission, ~ r ~ w % e  3E=% 
identifying thc subject matter by patent number and title. 

;eparation ( 

by Adsor 
phate. 

process for 
Uranium. 
)nosion R 

icrow3Ve 
Measureo 
ilter hIedi 
& , e  Inver 
lirect Con 
Uranium 
reparation 
Purity. 

'uel Slug R 
;eutron-Im 

Jethod an 
Xmission 

rlethod of 
Capsule. 

Eeactor - - - ~ 

3elloxs SeL 

Yeutronic 1 
Fast ?r'eutri 
Vertical Ro 
Radio Ran: 
Steam Gem 
C h a r a g  D 
Processing 
Neutronic 1 
Method of 

Nuclear ' 



P 

1 p&or-FI&h Roiler-Fly~--heel Power Pl'mt. 
~ 

Fmion Welding Method and Apparatus----- 

~eta-Gamma Personnel Dosimeter. _ _  - - - - - -. I 

3fethod of Testing Thermal h-eutron Fis- 

bfethod of Producing Energetic Plasm& for 

Seutronic Reactor Fuel Element and Method 

Seutronic ReActor Systems ____.___..--_______ 
Means for Producing Plutonium Chain 

Type Fuel Element _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Suclear Reactor _____________________-- - - - - - -  
Blocking Oscillator Double Pulse Generator 

High Temperature Microscope and Furnace- 
Electronic Multiplier _ _ _ -  _ _ _  _ _ _ _ _ _  _ _  _ _ _ _ _ _  _ _  

sionable Material for Purity 

Neutron Production. 

of Manufacture. 

Reactions. 

circuit. 

Separation of Plutonium Ions from Solution 
by Adsorption on Zirconium Pyrophos- 
phate. 

Process for Removing h-oble Metals from 
Uranium. 

Corrosion Reduction- - _ _ _ _ _ _ _ _ _  _ _ _  _ _  _ _ _ _ _ _ _  - - 
Blicrowave Horns and Circuitry for Plasma 

Filter Media and Method of Making ________. 

Pulse Inverting Transformer- - _ _  _ _ _  _ _ _ _ _ _ _ _ _ _  
Direct Conversion of Uranium Turnings to 

Preparation of BerFllium Oside of High 

Fuel Slug Rupture Detector _ _ _ - _ _ _ _ _ _ _ _ _ _  ~ _ _ _  
Xeutron-Insensitive Beta-Gamma Dosimeter. 

Measurements. 

Uranium Tetrafluoride. 

Purity. 

Xethod and Means for Increasing Electton 

Method of an Irradiation Transmutation 

Reactor _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ - _ -  . 
Bellows Seal on Reactor Coolant Tulw--.-..- 

n bmission. 

Capsule. 

Tcutrooic Reactor _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  - _ _ _ _  _ _  _ _  
Fast Seutron Reaction System ___- - - - -_____  ~. 

Vertical Kod Drive Mechanism- - __-_-__._-- - 
Radio Ranging Device _________-_-_____--.--- 

steam Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zharging Device _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _  

Processing of Cesium Met a1 Cpamdes- - - - - - - - 
Keutronic Reactor _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _  -_ - - -  - - 
Uethod of Reducing Aqueous Radioactive 

Suclear JVastes to Solid Form. 

5 D Q 1 5 i r b  

Patentee 

COMn~IISSIOTU'-OWTED PATEKTS 

~ T , S  ISSUED TO THE CO3IB~SSIOzI'  WmCH ARE 

LIGEN srm-con t inu ed 

Fuel Element for Seutronic Reactors---.-- T. C. Evans, Grund) Center, Iowa; E. G. 

E. Loeb, Silver Spring?, Md. 
It-. L. JVymand and TF'. I. Steinkamp, Rlch- 

Innd, Wash. 
D. M. Davis, Corryton; E. D. Gupton, Oak 

Ridge, and J. C .  Hart, Lenoir CiQ, Tenn. 
and A .  P. Hull, Kingston, S.J. 

H. L. Anderson, Hartford, Corn.; E. Fermi 
(deceased) 

P. R .  Bell, R. J. XIackin, Jr., and A. Simon, 
Oak Ridge, TeM. 

H. M. Finniston and 0. S. Plsil, London, 
England. 

J. J. Goett (deceased). 
E. P. Wigner and A. M. Weitiberg, Oak Ridge, 

H. 0. Momon, Elmhurst, Ill. 
J. J.  Grebe, Midland, Mich. 
J. A. Hsase, Evsnston, Ill. 

Bewley, Jr., Srlington, \*a. 

Tenn. 

D. M. Olson, Los Alamos, S. Mex. 
D. M. Collier and L. A. Aleeks, Oak Ridge, 

R. T. Stoughton, Oak Ridge, T e n  
Tenn.; J. P. Palmer, Stony Brook, N.T. 

1. B. Knightoni h'ixon, X.J. 

3. Greenberg, Chicago, 111.; R. D. Misch, 
Whiting, Ind.; W. E, Ruther, Skokie, Ill. 

C. B. Wharton, Pleasanton, and A. L. Qardner, 
Livermore, Calif. 
W. J. Smith, Arlington, Mass. 
D. A. Mack, Berkeley, Calif. 
3 .  E. Fry, Baton Rouge, L3. 

3. K. Bllison, Chicago, Ill. 
E. P. Rigner, Princeton, S.J.;  L. -4. Ohlinger 

?. Daniels, Chicago, Ill. 
S. H. Zinn, Dunedin, Fls. 
?. D. Emmons, Richland, Wash 
1. W. Bogle, Silver Springs, Md. 
I. 0. Monson, Elmhurst, Ill. 
;. L. Handforth, Wilmington, Del. 
1. H. Koski, Richland, Wash. 
. A. PXeeIer, Princeton, X.J. 
. 'A'. heding ,  Brookfield, and A. A .  Jonke, 
Elmhurst. Ill. 

and c f .  J .  Young, Chicago, ?A 

R. Cooperstein m d  G. R. Anderson, Cinch- 

R. S. Paul, Richland, Wash, 
i. A. Auxier, R. E. Zedler, Oak Ridge, and 

A .  J. Bureau, bmes, Iowa. 

nati, Ohio. 

G .  S. Hurst, Rnoxrille, Tenn. 

C. M. Gordon, Danville, Calif. 
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PATENTS ISSUED TO 

Patant 
No. 

2,977,201 

2, 977,220 
2,977,297 

2'977,814 
2,978,118 

2, 978,294 

2,978,295 

2,97a, 3s 

2,978,388 
2,979,370 

2,979,399 

2,979,620 

2,979,635 
2,980,905 

2,981,591 

2,981,592 

2,981,643 

2,081,672. 
2,982,599 

2,982,801 

2,982,603 

2, m, 604 
c7 
sz 2,982,702 
~3 5 982,708 
-A 

2,982,709 
L.7 
f 

2, 882, 710 

2,982.711 
2,982,713 

-.- 
d 

2. w2. 785 

Title 

Method of Improving Corrosion Resistance 

Process of Producing Uranium-- - _ _ _ _ _ _ _ _ _ _ _  
Reactor Fuel Assembly _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

of Zirconium. 

Two-Speed Device _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Manipulator for Slave Robot _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Solvent Extraction Process for Protactinium- 

Recovery of Plutonium by Carrier Precipi- 

Method of Obtaining Uniform Coatings on 

Neutronic Reactor _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Estraction of Uranium- 

tation. 

Graphite. 

Preparation of Compacts Made from Ura- 

Air Radioactivity Monitor _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
nium and Berryllium. 

Clashing Beam Accelerator 
Radio Ranging Device ______________________. 

Method For Recovering Plutonium Values 
From Solution Using A Blsmuth Hydrox- 
ide Carrier Precipitate. 

Method and Apparatus For Calcining Salt 
Solutions 

Process For Descaling and Decontaminating 
Metals. 

Nuclear Reactor Fuel Element _-____________.  
Production of Plutonium Fluoride From 

Bismuth Phosphate Precipitate Containing 
Plutonium Values. 

Uranium Decontamination With Respect to 
ZirCOniUm. 

Separation of Uranyl and Ruthenium Values 
By the Tributyl Phosphate Extraction 
Process. 

Preparation of Anhydrous Cerium Chloride 
Uranium Bromide, or Plutonium Fluoride. 

Preparation of Neptunium Hexafluoride-----. 

Pretreating Uranlum for Metal Plating-_-_- 
Fuel for Neutronic Reactors and Process of 

Neutronic Reactor Design to Reduce h'eutron 

Food Irradiation Reactor _ _ _ _ _  I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Making. 

Loss. 

System for Unloading Reactors _________----_ 
Merchant Marine Bhip Reactor- _ _ _ _ _ _ _ _ _ _ _ _  

'Wo: Si& 
E. K. Hyde and L. I. Kattin, c h  

R. R. Goeckermann, Princeton, ?;J. 
J. Wolf, Peoria, Ill. 

H. E. Metcalf and H. W. J o b o n ,  ckwE 
E. a. Schmieding, Pampa, Tex., A. E. 

Pacific, Mo. 
R. P. -4nder. New York, N. Y. 

R. L. Brandshew, KnoxviUe, Tern.; J. 

Thomas, St. Joseph, Micb. 
R. J. Burleigh, Berkeley, Calif. 
T. W. Qratian and A. C. Qrath, am 

N.Y.; R. T. Nieset, New Orleans, h; M-E 
Bourn, Altadena, Calif. and Lim a 
Crane, Ann Arbor, Mich. 
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1,231,55 
1,231,66 
sm, 19 
1,233,78 

1,233,89 
1,234'41 
1,234,52 
1,234,87 
1,234, Qt 
1,234 w 
1,236,gt 
1,237,54 
1,237,76 
1,237,97 

1,238,75 
1,238.75 

1 1. 239'48 
1,241,47 
I ,  243,3€ 
1,243,3E 
1,243-61 
I ,  244,W 

1,245,5( 
l,245,5f 
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FRENCH PATENTS-Continued 

Title 

ConcenMc Tubular Fuel Element. 
hwlerometer. 
&$&hod of Reducing Aqueous Radio- 

sctive Nuclear Wastes to Solid Form. 
Merchant Marine Ship Reactor. 
mproved Process for the Preparation of 

Uranium Tetrafluoride from Uranium 
Dioxide. 

C8dJTst- 
Nuclear Propelled Vehicle. 
Fuel Element for a Nuclear Reactor. 
Moderator Elements for Uniform Power 

Ultrasonic Neutron Dosimeter. 
Dissolution of Zirconium-Containing 

Fuel Elements. 
Fluidized Solids Process and Recovery 

of Uranium from Zirconium-Tppe 
Fuel Element. 

Nuclear Reactor. 

Patent 
NO.  

1,252,036 
1,252,430 

I, 253,182 

1,254,108 
1,254,206 

l, 255,181 
1,255, !278 

1,256,914 

1,258,461 
1, 259, 165 
I, 260,309 

COMMISSION-OWNED PATENTS 417 

ITALIAN PATENTS 

Electronic Master Slave Manipulator. 
Neutronic Reactor Control. 
Composite Element and Method of 

Method and Apparatus for Reactor 

Method of Operating Nuclear Reactor. 
Fluoride Volatility Process for the Re- 

covery of Uranium. 
process for Separation of Protactinium, 

Thorium and Uranium from Neutron- 
Irradiated Thorium. 

Manufacture. 

Gsfety Control. 

Accelerometer. 
Uranium Recovery Process. 
Nuclear Reactor Including a Package 

Method of M a w  Fuel Elements. 
BoWng Water Reactor 
Nuclear Reactor Core Design. 
Process of Making a Neutronic Reactor 

Fuel Element Composition. 
Steam Forming Xeutronic Reactor and 

Method of Operating it. 
Method of Preparing a Fuel Element. 
Sintering Metal Oxides. 
Alloy Member and Process for Making 

Nuclear Guperheater for Boiling Water 

Neutronic Reactor Fuel Element. 
Compartmented Reactor Fuel Element. 
Qss-Cooled heutronic Reactor. 

Gafety Device. 

The Same. 

Reactor. 

608,396 

607,240 
612,546 

612,548 

612,587 
613,591 
613,644 
614,930 
615,128 
615,134 
615,138 
616,576 
616,579 

616,613 
616,614 
616,597 

616,598 

616,599 

616,825 
617,414 
617,430 

Title 

plasma Pressure Balancing hleau~. 
A Method of Preparing Fuel Elements 

Neutronic Reactor Control Rod and 

Uranium Base Alloy. 
Continuous Process for Preparing Ura- 

nium Hexafluoride From UranlUm 
Tetrafluoride and Oxggm. 

for Xuclear Reactors. 

Method of Fabrication. 

Xuclear Reactor. 
High Temperature Reduction of ura- 

nium Hexafluoride to Metal. 
Eccentric Rolling of Powder and Bond- 

ing Agent into Spherical Pellets. 
Gas Separator. 
Neutronic Reactor Control Element. 
Fused Reactor Fuels. 

Method for Producing High Strenpth 
Control Rods for Neutronic Reactors 
and Control Rods Produced Thereby. 

Nuclear Reactor. 
Plutonium-Cerium-Cobalt and Plu- 

tonium-Cerium-Nickel Alloys. 
Fused Salt Process for Recovery of 

Values from Used Nuclear Reactor 
Fuels. 

Composite Fuel Element. 
Fuel Element. 
Reactor Control. 
Heat Transfer Device. 
Nuclear Fuel Material. 
Fuel Element Constructicrn. 
Method of Making Fuel Bodies. 
Fuel Element for a Nuclear Reactor. 
Moderator Elements for Uniform Power 

Nuclear Reactor. 
hi’uclear Reactor. 
Uranium Base Alloy. 
Fluidized Solids Process and Recoverp 

of Uranium from Zirconia-Type 
Fuel Element. 

Dissolution of Zirconium-Containing 
Fuel Elements. 

A Method of Preparing Fuel Elements 
for Nuclear Reactors. 

Thermoelectric Cell and Reactor. 
Fucl Element. 
Fused Reactor Fuels. 
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Atomic Energy Research in the Life and Physical &iences-l96(?. 0.s. A- 
Energy Commission, Washington, U.S. Government Printing m ~ ,  J=- 

1961. 175 pages. $1.25. Basic research financed by the Atomfc 
Commission separates broadly into work in the life and the phFsical sdm- 
This report indicates the range of events and findings in research cahd 
in Commission-owned and -financed laboratories during 1980, with m p b  
on the findings that give some indication of future usefulness in &mmV b 
manufacturing, in medicine, or in other applications. 

Cancer Research Program o f  the Division of Biobwgy and Jlrctieim 
(TID-11132). US. Atomic Energy Commission, 1960. 100 pa@. Z.S 
(Available from Office of Technical Services, U.S. Department of C c r m m =  
Washington 25, D.C.) Describes the programs and facilities of seven fmnd& 
tions engaged in the major portion of the Atomic Energy Commission‘s e m =  
cer research including five which are associated with national laboratotiir E= 
special AEC projects. Also includes brief descriptions of other reward% P 
grams supported at several universities, medical schools, and hospitals ti!@ 
’United States. 

(T I sS202) .  By Harold Sandbank. U.S. Atomic Energy Co 
Washington, 1960. 80 pages. $1.00. (Available from the Office 
Services, U.S. Department of Commerce, Washington 25, D.C. 1 
deals with the impact on cities and towns resulting from the pea& a 
tions of atomic energy. It is based on 8 study made by the American If& 
Pal Association under a contract with the Commission. The work ‘& 
in December 1958 to  study the following areas : extent of Pacefal 

The Community Impact of Peaceful Applications o f  A t m i c  I h S F  
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materials, effects on localities and local government functions, pro- 
'-= of federal and state agencies and other groups actire in the field, 

olling the use of nuclear materials, and 
of information and assistance available to communities and local 

er. 1). U.S. Atomic Euergy Commission, 
(Available from Office of Technical Services, U.S. 

tment of Commerce, Washington 25, D.C.) Discusses costs of nuclear 
from stationary plants primarily designed for generation of electricity. 

reactors in operation, being built, or plamed as of January 
provides definitions and assumptions on which comparative power costs 

U.S. Atomic 
ssion, Washington, 1960. 63 pages. $0.75. (8vailable from 

hnical Services, U.S. Department of Commerce, TVashington 
report reviews the extent of fossil-fuel resources and fore- 

the rate at which these will be depleted in the absence of new sources 
rliest time when large amounts of nuclear 

eeded. Energy projections are included for the United 
, other areas, and the world as a whole. The bases for the estimates 
as well as other forecasts and divergent opinions, are included as 

TID4041). U.S. Atomic Energy Commission, 1961. 120 
ges. $1.25. (Available from Office of Technical Services, U.S. Department 

hington 25, D.C.) Another in a series of publications de- 
scribing research supported by the USAEC Division of Biology and Medicine. 
m n t s  summaries of 56 contracts with various educational and research in- 
ptitntions in this country and abroad concerned with genetic hazards of radi- 

11404). U.S. Atomic Energy Commission, Wash- 
rge. (Available from the U.S. Atomic Energy 

Commission, Office of Technical Information =tension, P.O. Box 82, Oak 
%age, Tenn., on request.) Summaries of the research contracts awarded and 
sopported by the International Atomic Energy Agency to the end of Decem- 
ber 31, 1960, are included. The research contracts are divided into eight 
weas : (1) safe disposal of radioactive wvaste, (2) health physics and radiation 
ptection, (3) radiobiology, (4) safeguards, ( 5 )  power reactor studles, (6) 
application of radioisotopes in medicine, (7) application of radioisotopes in 
agriculture, and ( 8 )  miscellaneous. 

7 Commission's Elaine Scienoes Research (TID-4040). U.S. Atomic Energy Commission, 1961. 
onal laboratories Qt pages. $0.50. (Available from Office of Technical Services, U.S. Depart- 
other research Pre- One of a series of publications 

the AEC's Division of Biology and Nedicine. 
hsents  28 summaries of contracts concerned with research on effects of 
ttomic radiation on aquatic organisms. 

Atomic Energg Commission Motion Picture Film Library-Popular Level, 
. U.S. Atomic Energy Commission, Washington, January 1961, 27 

No charge. (Available from the Office of Technical Information 
, Tean., on request. ) This brochure describes 

of the USAEGsponsored films designed to better acquaint students and 
spects of atomic energy. The descriptions 

in  broad subject categories. The title, producer, running time, 
level, and charge for each film together with complete ordering 

. 43 pages. $0.50. 

been estimated for nuclear versus comparable fossil-fuel plants. 
Fuels in t he  Future (TID-8209). By Milton F. Searl. 

le physical scien- 
*esearch carried om 
960, with emp- 
ilness in science, tn 
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u.8.  tont tic Energy Gommis8ion Motion Picture ~ i l ? t %  Li~t--yrofeR,iomI ~~- 

U.S. Atomic Enerm Commission, 1961. 
U.S. Atomic E n e r a  Commission, Office of Technical I ~ ~ ~ ~ : ~ ~ ~  
Extension, P.O. Box 62, Oak Ridge, Tenn.) 

Nuclear Reactors Built, Beino Built, or Plann 
30, 1961 (TID-8200, 4th Rev.). U S .  At 
pages. KO charge. (Available from U.S. 
Technical Information Extension, P.0. Box 62, Oak Ridge, T-. 
tion is presented in five parts, categorized by pfimav function ot m e  first four ca-ories include civilian, military, produc.ion, an 
reactors. The fifth is devoted to critical assemblies. 

co 
Washington, U.S. Government Printing Office, 1960. 47 Pageg 
booklet answers f requentlY asked qUeStions about radiation in 
nontechnical form. The questions answered give a simplified ~~~~~~~ 

the broad subject scope of radiation, fallout, effects, and Proteeti 
along with a brief explanation Of the value of atomic enera. 
reprints a Memorandum for the President on “Radiation P r o m o n  Ga 
for Federal Agencies.” 

( ~ 1 ~ 4 5 5 8 ,  3rd Rev.). U.S. Atomic Erie 
charge. (Available from the U.S. Atomic Ene 
cal Information Extension, P.0. Box 6ZY Oak Ridge, Tennessee, on r@gmh, 
This brochure provides answers to most fre 
ing the USAEC Access Permit B o g  
Permit application, personnel access, report 
zation to visit AEC sites, permit amendment 
of the program. 

No charge. (Available f P O ~  

Inlr_l 

18 Questions and Answers About Radiation. U.S. Atomic 

Questions & Anszoers on ??.E. Atomi 

mgy. Section 111 

~ ~ f m a n n ,  Editor 
fission. FI 

a d  its alloys. Th( 
fuels. Cladding II 

of fissionabl 

TECHNICAL PWLICATIONS 
3gjm R W t W  P u ~  

Books 

Applied Gamma-Ray Spectrometry. C. E. Crouthamel of Argonne Xi- 
Laboratory, editor. Pergamon Press, 1960. 443 pages. $6.50. This bz& 
is the outgrowth of the rapidly increasing and widespread a p ~ ~ ~ ~ ~  & 
gamma-ray spectrDmetm to many fields 0th 
ample, chemists, biologists, engineers, and other research workers 
scintillation spectrometers and proportiona 
task of interpreting the gamma-ray spectra. 
proye useful both as a reference work 
research and as a supplementary text in radiochemical and anatim hs#m= 
ments courses. 

gamon Press, 1960. 130 pages. $5. A study at Argonne National 
designed to construct a new 16-groUp CrOS 
explain and document all choices and aSUmJ?tiOns. The constsa 
rived at by reviewing available experimental data, together with 
estimates where such data were UnaVai 

The Crouthamel vol 
ndix B : Fuel+ 

~ a s t  Reactor Cross Sections. S. Yiftah, D. Okrent, and P- A- &fO1da~m- 
troduces the subjt 
tive understandin 

erators now e J  

fiistencies in the data are pointed out. 
Introduction to  Nonlinear DiPferential Equatiom, by H. T .  Davis. c-g 

E n e r o  Commission, Washington, U.S. Government Printing offie 
pages. $2.00. An attempt is made in this publication to a- 8 m 
ury of completeness in defining the field of nonlinear problems. 4 

1960 Internat 
cs, sponsored 

S O O I E S a l  
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of the problem presented by nonlinear equations; a study of the dif- 
theories of integration. the integrat- 

factor, particular equations and the problem of singular solutions are dis- 
gsed; and a systematic study of the Riccati equation, chosen because of its 
de application and illustration of many of the differences between linear and 
,,linear problem are presented in the Introduction. Other subjects considered 

theorems and the algorithms which 
contain. Before proceeding to the more general matters of this study, the 

: Volterra’s theory of the growth of 

ssner. Princeton, D. Van Nostrand 
pany, Inc., 1961. 213 pages. $3.75. This book is an outgrowth of the 

developed by a committee of the 
aonne  National Laboratory Branch of the Scientific Research Society of 

atomic structure, discussion of the 
sost recent detection methods and the known forms of radiation, description 

of accelerators and reactors, and 
and biology. The book is basic in 

mt& in order to narrow the gap between the training of the average high- 
tific knowledge. 

eta2 PEutoniwn. Drs. A. S. Coffinberry and W. N. Miner, editors. Univer- 
’s carefully planned assemblage 
ieve, an  essential volume in the 

libraries of scientists and engineers interested in the properties and applica- 
tions of plutonium. The introductory section gives comprehensive background ; 

and projects at various labora- 
cations in reactor fuels. The 

entents are: Section I. Historical review. Section 11. Plutonium metal- 
Drgy. Section 111. Plutonium in nuclear reactors. Index. 
,cimear Reactor BueE Elements, MetaEWrgy and Fabi%cation. Dr. Albert R. 
h a u f m m ,  Editor. Interscience Publishing Go., 1961. $27. Energy from 
nuclear fission. Fuel-element problems. Uranium and its alloys. Plutonium 
and its alloys. Thorium and its alloys. Uranium dioxide and other ceramic 
fuels. Cladding materials. Interactions between core and cladding. Be- 
havior of fissionable material under irradiation. Engineering aspects of fuel 
dements. Fabrication of core materials. Cladding and bonding techniques. 
Fael sub-assembly concepts. Inspection and testing. Description and per- 

sing irradiated fuel elements. 
pendix A :  Phase diagrams. 

Appendix B : Fuel-element fabrication facilities. Appendix C : Glossary. 
. Livingood. D. Van Nos- 

rand Co., Inc., 1961. 393 pages. $10.75. Planned for the novice, this book 
tbe Senior Physicist of Argonne National Laboratory’s Physics Division 
roduces the subject from the very beginning and gives a reader a quanti- 

e large variety of particle 
accelerators now existing. Emphasis is largely on the dynamics of the par- 

mentation for Eigh-Energy 
e., 1961. 321 pages. $10. 

tation for High-Energy 
phYacs, sponsored jointly by the U.S. Atomic Energy Commission and Inter- 
national Union for Pure and Applied Physics, was held at the Lawrence 
bdiation Laboratory, University of California, Berkeley. The compilation 
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includes the papers, round table discussions, and discussion yefiods fr,,k 
conference. 

Radiatim Uses in IndustP.ly and 8oie?zce, by Lloyd E. Brownell. 
Energy Commission, Washington, G.S. Government Printing 
pages. 
tion8 and potentialities in the nonpower Uses of atomic energy (e,duyive ~*~ 

medicine). 
detail for those who wish to find more information in their own 
Subjects treated include : physical Principles of radiation, radioisotom, -2 
trolled nuclear fission ; reactors as industrial sources of radiation ; induz;ttia. 
applications of radiation; radioisotopes for me in tracer studies and ank: 
radiography ; agriculture applications ; effects Of ionizing radiation ; radiaria 
effects on biological materials, simple organims, plants, foods, aliri 
pharmaceuticals ; possible applications of the biological effects 
radiation ; and a survey of instruments and techniques used in radiation detp 
tion and measurement. 

&re ~ a y t h  Alboys. Dr. Karl A. Gschneidner, Jr. D. Van Nosband Q ~ ~ ~ , ,  
Inc., 1961. 449 pages. $12.75. General considerations and eleboa 
ture. Atomic properties and crystal structures. Transformation, melting 
peratures, heats of transformation, and fusion. Vaporization and boifiaL: 
paint data. Heat capacities and related functions. Magnetic, &&-iW, de 
tronic, engineering, and mechanical properties. Miscellaneous propeam 
General alloying theory, Intra-rareearth binary alloy systems. ~b~~ aliq 
systems of a rare-earth metal with a non-rare element. Ternary alloy 
containing one and two rare-earth metals. Quaternary alloy systemg mm 

taining one rareearth metal. Structural details of the cry&auogrrrPhic 
species. Appendix list of abbreviations and terms U s e d  in the book. Indaa 

The Rare Eart7is. Drs. F. H. Spedding and A. H. Daane, editors. J O ~  ifuep 
& Sons, Inc., 1961. 641 pages. $14.75. Historical introduction. ~h-, 
occurrence, and strategic supply of the rare earths. Separation of the rBR 
earths by fractional crystallization, by liquid-liquid extraction, and bF ioc 
exchange. Preparation of the rareearth fluorides. Rare-emth and smrn 
nalides for metal production-chlorides, bramides, iodides. Metauother& 
preparation of rareearth metals. Rareearth electrolytic metals. Fkfming 
purification, and mechanical fabrication of rareearth metals. Physical pmp 
erties, crystallography, and metallography of the rare-earth m e w .  Eke 
earth metal phase diagrams. Principles of alloying behavior of r a r m  
metals. hlechanical properties of yttrium, scandium, and the ramem& 
metals. Rareearth metals in magnesium technology. Applications of rim 
earths to ferrous and nonferrous alloys. 
rare earths. Nuclear applications of yttrium and the lanthanons. An- 
chemistry and spectroscopy of rare earths. 

Reactor Handbook, Fuel Reprocessing, VoI 11, 2nd Edititnt. S. M. StoUer, edib- 
Interscience Publishers, Inc., 1961. $22. 665 pages. Part A :  IntrodUdf@- 
Reactor system effects. Reprocessing and reconversion economics. Pari Bm 
Aqueous Separations Processes : Head-end processes for solid fuels. &- 
separation. Reprocessing of aqueous fuel. Fluoride and other halide -~olftm@ 
processes. Part C : Non-aqueous separations processes. Part D: - 
versions : Natural, slightly enriched, or depleted uranium chernistv. 
enriched or fully enriched uranium chemistry. Thorium chemic 
sions. Plutonium reconversions. Isotopic enrichment. Part E : 
Waste Disposal : Gaseous waste. Liquid waste treatment and dispod 
wastes. Part F: Engineering: Plant design. Dquipment d & W p  
and mechanical considerations. Plant manage-ment. 

UJh 
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. Handbook, Physics an& Xhielding, VoZ. I I I ,  2 n d  Edition. El. Soodak, 
lnterscience Publishers, Inc., 1961. In 2 parts: Part A :  Kuclear 

Reactor statics. 
cal. Reactor dynamics. Critical data. Part B : Radiation Shielding. 
ction : Shield design criteria and procedures. Sources of neutrons and 
rays. Neutron attenuation. Gamma-ray attenuation. Analytical 

in shields. Heat generation in 
.eight. Air, ground, and struc- 

Edited by J. Belle. 
Atomic Energy Commission, Washington, 17.5. Government Printing 
1961. 726 pages. $2.50. This is the fourth book on reactor materials 

hed under the sponsorship of the USAEC Naval Reactors Branch. This 
ranium dioxide for power re- 

The work surveys the properties and nuclear applications of UO,, 
velopment of which as a fuel material is still in an early stage. Fore- 

by Vice Admiral H. G. Ricikover. 

scattering of radiation. ,,,, Dioxide: Propertiea and Nuclear Applications. 

NANUALS, HANDBOOKS A?ND REPOETS 

s t  (CEX-58.8). US. Atomic 
Commission, 1960. 83 pages. $1. (Available from Office of Technical 

ngton 25, D.C.) Clayton S. 
Robert L. Corsbie. A joint 
cation and Research, Albu- 
ergy Commission, Division 
ted physical and biological 
ted by nuclear explosions 
blast, thermal radiation, 
s of major effects varying 
to man. Includes defini- 
a1 and biological effects. 

t Outstanding Problems in Reactor P h @ ~ 8  (TID-8210). U.S. Atomic 
ble from Office of Tech- 
hington 25, D.C.) An 
r Physics for reference 
ical and experimental 

significant problem 
ueas, illustrates reactor physics and technology which might be applied, and 

001 Science Demon- 
tiratiOn8. Edited by Samuel Schenberg. U.S. Atomic Energy Commission, 

58, Reprinted 1961. 
apages. $0.35. This book is the outgrowth of a n  in-service training program 
Wnsored by the Board of Education, City of New Pork, and the New York 
brations Office of the U.S. Atomic Energy Commission. Included are twenty 

ndixes: I, Radio- 
dioisotopes ; 111, 

. stomic Energy 
ce of Technical 

U.S. Department of Commerce, Washington 25. D.C.) A summary 
77 by the Atomic Energy Commission’s Division of Reactor Develop- 

ions of ram 
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utilization are included. 

(TID-6947). U.S. Atomic Energy Commission, lm. 14 P m  
(Available from Office of Superintendent of Documents, urns. 
Commerce, Washington 29, D.c.) 
fall-out studies sponsored by me Atomic Energy c O ~ i ~ o n  e 
Government agencies. Aims and objectives of the BroSrW are 

Program of the United States GToveritme& in Atmospheric R B B i d - *  

AII outline of the current 

$&id& into seven 

adioisotopes is ir 
sal for this manue 

ZD-6375). U.E 
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fiw&aZ Techniquea. Subcommittee on Radiochemistry of the Committee 
d ef€* elear Science of the Kational Academy of Sciences-Xational Research 
O* fU@ il. U.S. Atomic Energy Commission. (A series of monographs, sepa- 

‘Ionent.& ced, available from the Office of Technical Services, C.S. Department 
-%io& rce, Washington 25, D.C.) Each monograph in this series collects 
,D@P&r& volume the pertinent information required for radiochemical work with 

rec.om_ a z e d  element or with a specialized technique. Written by an expert 
al mit4 field, each monograph presents information current as of the date issued. 
l-w& hs on the following techniques have been issued: Liquid-Liquid 
mmen&# With High Molecular Weight Amines, Solvent Extraction With 
icatiow Oxides, Low Level Radiochemistry, Chromatography and Electro- 

Processing of Counting Data, Rapid Radiochemical Separations, 
Pm ilms, Distillation, Column Separation Techniques, and Low Level 

Reamcrrr 
fi’n9toq try of the Elements. Subcommittee on Radiochemistry of the Com- 

Part 2. Nuclear Science of the Kational Academy of Sciences-Xational 
rch Council. U.S. Atomic Energy Commission. (A series of mono- reactim 

, separately priced, available from the Office of Technical Services, 
. Department of Commerce, Washington 25, D.C.) Intended for the work- 
cientist, each monograph collects the pertinent information required for 

()&?mica1 work with an individual element or a group of related elements. 
ographs on the following elements have been issued: Aluminum and Gal- 

Antimony, Beryllium, Carbon-Nitrogen and Oxygen, Cesium, Copper, esu1ts 
Indium, Iron, Nagnesium, Manganese, hlercury, Polonium, Protactinium, n threph. 
Earths-Scandium, Yttrium and Actinium, Rare Gases, Rheniwn, Ru- aWIents, 

Selenium, Technetium, Tellurium, Tin, Titanium, Transuranic Ele- ear Dam 

e Experiments for the Chsmistrg Curriculzcm (TID-6374). Edited ‘6T con& 
L%rnieP& Radin. U.S. Atomic Energy Commission, Washington, 1960. 184 

(Arailable from the Office of Technical Serrices, US. Department 9 pnrrric 
ueettsi: rce, Washington 25, D.C.) Training manual designed to provide 

-i n d  PH 11 p und and a variety of experiments to teach the use of radioisotopes in 
WQ Hth chemistry curriculum. Fkperiments are organized into two areas: gelt. 
iium. aprd introductory and chemistry experiments. Chemistry experiments are 

into seven areas : introductory, qualitative and quantitative analysis, 
: D a E l ,  , physical, instrumental analysis, and biochemistry. A table of useful 
ble frrm sotopes is included as an appendix. TID-6375 is the instructor’s man- 
n e o n  2Z r this manual. 
an Arise- e Experiments for  the Chemistry Curriculum-Instructor Notes 
xer rtnirs 45). U S .  Atomic Energy Commission, Washington, 1960. 60 pages. 
t e a  for vailable from the Ofice of Technical Services, U.S. Department of Com- 
watts ta , Washington 25, D.C.) Designed as an  instructor’s manual for TID- 
’-10. Ed .v., this publication provides general information for the course and 
hftntiiu-s information for each experiment outlined in the training manual. A 
st diatftiP of the equipment and reagents required for the chemistry experiments 
e rt-srf9Q included as an appendix. 

&otopes in WorEd Industry-Abstracts of Selected Foreign Literature 
jnrtci i r i ig  613). U.S. Atomic Energy Commission, 1961. 144 pages. $2.50. 
J. m,’9 able from Office of Technical Services, U.S. Department of Commerce, 

on 25, D.C.) Abstracts 658 articles and publications published in 
s other than English during 1959 and 1960, covering applications of 

s by world-wide science and industry. The abstracts are grouped 
nd subgrouped by country. Includes author and country indexes 

” nrr i n i ~ a y  correlating abstract numbers with reference numbers 

justmmt 
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PUBLICATIONS 

PROCEEDING OF BEE'I'INGS AND SYlIiPOSIA 

Chemistry in Nuclear Reactor Technology, Fourth Conference, Uat- 
Tenn., October 12-14, 1960 (TID-7606). U.S. Atomic Energy Corn- 
1901. 427 pages. $4.25. (Available from the Ofice of Technical 

summarizes much of the recent work on the development or improve- 
methods, facilities, and instruments for the analysis of nuclear 

by 88 writers in 22 different centers of nuclear energy development 
nt the United States and in three foreign countries. With few ex- 
, the authors of these papers are actively engaged in the analysis of 

chemists and their collaborators, the instrument makers, have 
in providing the analytical services essential to progress in the 
ding field of nuclear reactor technology. 

on 25, D.C.) The proc-gs of the fifth meeting of the bieassay 

protection is reported. Areas reported include bio-assay, health radio- 

of Radioactivity in Stable, Solid biedia (TID-7613). U.S. Atomic 
Commission, 1960. 782 pages (2 books). $8. (Available from 

f Technical Services, U.S. Department of Commerce, Washington 25, 

activity in stable, solid media held in September 1960 ; an earlier meet- 
held in 1957. The purpose of this meeting was to review the prog- 

on, as well as fixation in glass, ion exchange and the associated prbb- 

ted at a first conference of a planned series on chemical aspects of 
reactor technology particularly as related to the chemical behavior 

ctor materials as opposed to engineering applications. Subjects include 

of the Beryllium Oxide Neeting Eeld at Oak Ridge National 
, Oak Ridge, Tenn., Decmzber 1 4 ,  1960 (TID-7602, Part 1). 
c Energy Commission, 1961. 38 pages. $0.75. (Available from 

ce of Technical Services, U.S. Department of Commerce, Washington 
C.) This report presents summaries of information and plans for 
work on beryllium oxide for high-temperature reactor applications pre- 
at a meeting of AEC contractors held at ORNL late in 1960. Installa- 
presented at this meeting included : Aerojet-General Nucleonics, Battelle 

Institute, General Atomics, Los AIamos Scientific Laboratory, and 
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,tment of Commerce, Washington 25, U.C.) Second in the series of 
s~ with nuclear superheat contractors sponsored by the Atomic Enerm 

Dission, held at Dunedin, Fla., April ’7-4, 1960. This compilation includes 
@@tions by Combustion Enginering, Inc., Allis-Chalruers Nanuf acturing 

rgonne Xational Laboratory, General Electric Co., and Atomics Inter- 
al. Particular emphasis was given development of engineering data 
he first EIWtiXlg. 
fluperheat Heeting (TID-’7609). C.S. Atomic Energy Commission, 
130 pages. $2.50. (Available from Office of Technical SerTices, US. 

Third in a series of techni- 
rs, this meeting was held in Chicago, Ill., on November 10, 19GO. 

tber review was made of engineering data developed since the prerious 
tag. Discussions on reactors included : Pathfinder EBWR, BORAX V, 

SUS, and others which are under construction or planned. 
osium, ma Particle-Fluid Interactions (TID-7592). U.S. Atomic Energy 
mission, 1960. 97 pages. $1. (Available from Office of Technical Serv- 
G.S. Department of Commerce, Washington 2.5, D.C.) A meeting held at 

CSAEC New Pork Operations Ofice, May 1959. This report contains the 
xt of 13 papers and abstracts of 10 others, which describe various pro- 
for investigating particle-fluid interactions and their applications in 

rment of Commerce, Washington 2.5, D.C.) 

actor concepts. 
ings of the Power Reactor I n d o r e  In89wrwntation Meeting (TID-7598) 
4tomic Energy Commission, 1960. 116 pages. $2.50. (Available fro= 

chnical Services, U.S. Department of Commerce, Washington 25, 
mpilation of six papers presented at a meeting held in Washington, 

.. April 2&-29, 1960, together with separate discussions conducted during 
. Current programs for development of in-core instrumentation 
d with particular reference to applications in reactors whose 

s utilize water, organic materials, liquid metals, and gas. 
the Total A Bswption Gamma-Ray Bpectrinnetry Sympoaium 
U.S. Atomic Energy Commission, 1960. 253 pages. $3.50. 
Office of Technical Services, U.S. Department of Commerce, 

Presents 24 papers presented at Gatlinburg, Tennessee, 
60, at a meeting on the application of very large scintillators, 

University Reactors Conference Held at Gatlinburg, Ten- 
e, August 17-19, 1960 (TID-7608). U.S. Atomic Energy Commission, 

201 pages. $3. (Available from the Office of Technical Services, U S .  
tment of Commerce, Washington 25, D.C.) Papers and discussiom are 
ed on the practicability of university reactors, safety aspects, procure- 
and availability, construction, operation, and the future role of univer- 

reactors. The meeting also considers types of reactors that will best 
the needs of university training programs opposed to the needs of uni- 

ings of the Uranium Carbide Meeting Held at Oak Ridge Nationat Lab- 
o r ~ ,  Oak Ridge, Tenn., December 1-2, 1960 (TID-7603). U.S. Atomic 

on, 1961. 162 pages. $1.75. (Available from the Office of 
s, Department of Commerce, Washington 25, D.C.) The 

gs of this meeting represent the third of an informal series of meet- 
carbides to exchange information and plans Of all the 

compounds, the carbides offer the most promise of develop 
into fuel materials which could be superior to uranium dioxide for some 
cations. Presently contracted work includes research on the preparation 

n e o n  25, D.C.) 

arly sodium iodide crystals for gamma-ray spectroscopy. 
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and fabrication of uranium carbides, determination of 
cal properties, irradiation testing, fuel element testing, 
work on uranium carbides is being conducted at 
nwtion with specific reactor projects. 

Held at Atomic Energy C*ommbsion He s of Technical h 
. No charge. ( 

Maryland, April 4,1961 (TI-7614). 
ington, 1961. 147 pages. $1.50. Th Technical Info' 

uest.) The Commi ing which was held, as a part of the 

eat a valuable meal strengthen and broaden industrial capability in the a t m c  

such meetings. T1 acquaint private i n d u s w  and other interested p a r t i s  with ae r~ 
conducted by the to develop Uranium mOnWarbide and uranim 
as fuel materials for nuclear reactors. 

SOIS, or major part 
t Books Bponsoret 

Reactors Held at Oak Ridge Natbnal Revision). U.S. . 
e. (Available from (TID-7597). U.S. Atomic E n e r n  Commission, 1961. 870 BaRerj f Z  

$8.50. 

brochure has been : of Commerce, Washington 25, D.C.) The forty papers p r a t e d  at 
meeting represent the first implementa 

preparation to m United States and the United Kingdom OR Gas-Cooled reactors. 
Mimutes of the Eighth Annual Atomic Etzergy Cornmission welding 

(TID-7570, Del.). U.S. Atomic Energy 
(Available from Office of Technical Services, U S .  Department 
Washington 25, D.C.) 
meeting held a t  Richland, Washington, containing information not 
available. Topics include welding, heat-treating, cutting and 
experience with stainless steels and 
nondestructive testing of pressure vessels and process pipiw. 

Proceedings of the University Of New 
lation Detectors (TID-7612). U.S. Atomic Energy Commission, 1 
Government Printing Office. 417 pages. $2.50. This publication rp 
rmults of the conference on organic 
in the field since the 1957 conference on liquid scintillabm-hela 
western University. Delegates from the United States and eight 
countries attended this meeting jointly sponsored by the U n i v e A e  
Mexico, the National Science Foundation, and the Office of Syleeial 
and The Dirkion of Biology and Rledicine Of the  CSAEC. 

artd c+ 

~~~~~~~~~ ili 

proceedings of the igymwsium on Uranium ~ a r ~ d e s  a8 neaclor plicl ~ 

i 
Proceedings of the US/GK Meeting on the C 

(Available from the (Mice of Technical &miem, 

A compilation of papers presented at an 

tions listed below ft 
otocopies are ava 

aries atomic energ 
e abstracted in Nuc8 

Auburn Universi 
ham, Public Libra 

PERIODICALS AND CATALOGS* 

tteville, University c 
The index to Volume 2 of Xucbear Safety  appeared in the June, 

, University of C: T7olumes 4 of the other three journals in this Series, POWer Reactor 

les, University 0: Reactor Fuel Procettsing, and Reactor CWe Materials, were bdad 

September, October, and Norember rk, Stanford Res 
index= appear in the Number 4 iss 
four Reviews. go, Public LibrarJ 
Nuclear S c i e n ~ ~  Abstracts. 

cn 
U.S. Atomic Energy &mdssion- 

J Government Printing Office. Arailable postpaid on subscription Public Library 
a7 
J 

cops at the following prices: Semimonthly issues: annual subd 
$22, domestic ; $27.50, foreign ; price per single COPY, $1.25, domestic; 

*Available by subscription (domestic, $2 per year ; foreign, $2.50 per ~ ~ " m  

dividual issue ($0.515) from the Superintendent of ~ocumentsp a's' Go'erntertat 
Ofice,  Washington 25, D.C. 

en, Yale Universi - 



PUBLICATIONS 431 

$15, domestic; $1'7.50, foreign; price per single copy varies according to  
mber of pages. Published bimonthly. This bimonthly publication con- 
,bstracts of all current Commission declassified and unclassified reports, 
&ommission reports related to atomic energy, and of articles appearing 

ings 01 TeclmicaZ Meetings. U.S. Atomic Energy C6mmission, Washing- 

of Technical Information Extension, P.O. Box 62, Oak Ridge, Tenn., 
oest.) The Commission, in its recognition that meetings and conferences 

dent a valuable means of exchanging information, sponsors and cosponsors 
y such meetings. This brochure lists and describes many of the proceed- 

nsom, or major participants. 

Revision). U.S. Atomic Energy Commission, 1961. 55 pagw. No 
(Available from the U.S. Atomic Energy Commission, Office of Tech- 
ormation Extension, P.O. Box 62, Oak Ridge, Tenn., on request.) 

brochure has been prepared in the third revision to acquaint the Com- 
and the public with the technical books that have been published and 
preparation to mid-1961. The catalog lists and describes 124 technical 

published by the Commission since 1947 and 44 volumes in press or 

DEPOSITORY L m m m  
wticm 5 
ace in 

:ciRtiE 
1. 6,s. 
'b a84 

a&ions of Commission reports are maintained in the libraries of the 
$ations listed below for reference use by the general public. Facilities for 
-&g photocopies are available. The Commission also makes available through 
*libraries atomic energy reports of countries other than the United States 
3taare abstracted in Nuclear Science Abstract8. 

Anbum, Auburn University 

lle, University of Arkansas 

University of California 

lo Park, Stanford Research Insti- 

9hn Diego, Public Library 

sew Haven, Yale University 

Sewark, University of Delaware 

DISTRICT OF COLUMBU 
Washington, Library of Congress 

Coral Gables, University of Miami 
Gainesville, University of Florida 

Atlanta, Georgia Institute of Tech- 

FLOBIDA 

GEOBaIA 

nology 
HAWAII 

IuINOIS 
Honolulu, University of Hawaii 

Chicago, John Crerar Library 
Chicago, University of Chicago 
Evanston, Northwestern University 
Urbana, Universitg of Illinois 

Indianapolis, Public Library 
Lafayette, Purdue University 

IIVDIANA 
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,S. 

IOWA 

Ames, Iowa State Unirersity 
KAIFSAS 

Manhattan, Kansas State Unit-ersity 

Lexington, UniTersity of Kentucky 
Louisville, University of Louisville 

KEX T U C  RY 

LOUI6IANh 

Baton Rouge. Louisiana State Univer- 
sity 

New Orleans, Tulane University 

Baltimore, Johns Hopkins University 
College Park, University of Naryland 

Cambridge, Harvard University 
Cambridge, Massachusetts Institute 

MARYLAND 

&TASSACHUBETT6 

of Technology 
MICHIGAN 

Ann Arbor, University of Michigan 
Detroit, Public Library 

MIXNESOTA 

MISSOTJRI 
hlinneapolis, University of Minnesota 

Kansas City, Linda Hall Library 
Rolla, Unirersity of Missouri School 

St. Louis, Washington University 
of Mines and Metallurgy 

XOKTAXA 
Bozeman, Montana State College 

SEVADA 

NEW JESSEY 
Reno, University of Kevada 

Princeton, Princeton University 

Albuquerque, University of Neq 
NEW hhXIC0 

Mexico 
XEV PORK 

Buff a h ,  University of Buffalo 
Ithaca, Cornel1 University 
Kern Tork, Atomic Industrial Forum 

New Pork, Columbia University 
Kew Tork, Public Library 
Rochester, Unirersity of Rwhester 
Schenectady, Union College 
Syracuse, Syracuse Unirersity 
Troy, Rensselaer Polytechnic Insti 

Inc. 

tute 
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U.S. DEposIToRIEs-conthued 
i WEST VIBGISIA 

SlLy 

tesville, University of Virginia WIGCONSIS 
-nr- ,a:mnm University of Viseonsin 

e, Public Library 
Y 
~ ? G T O N  

an, Washington State Univer- P 
University of Washington 

a 
gttl" 

IyliLUIDVLI, 

Milwauke 

Laramie, Unirersity of Wyomlag 
WPOMIh-a 

U.S. DEPOBITORIES IN FOREIGN COU2iiTRIES 
at4 ti 

* -  I coToMBra 
p n o s  bires, Comisi6n Nacional de 
@&a At6mica 

ergit3 
, Australian National Li- 

Derlmd, New South Wales, Aus- 
an Atomic Energy Commission 

Zentral Bibliothek der Phy- 
schen Institute der Univer- 

-- * 
530 de Janeiro, Instituto Brasileirc -- 

'Ulel3f-l Bibliografia e Documentacao 
Paulo, Instituto de  Energia ato 

de Universitaria SHo Paulo 

Research Ins  ti tu  te 

ton, RlcMaster University 
a, Xational Research Counci 

sneouver, University of British CC 

bo, University of Ceylon 

ago, If inisterio de Relacionc 

h a  University Library 
5 0 0 1 5 1 t i  

Bogota, Comisi6n de Energia Atomica 
de Colombia 

MTA RICA 
Sari Pedro, University of Costa Rica 

Library 
ENMARK 

Riso, Danish Atomic Energy Commis- 

OMINICAN REPUBLIC 
Ciudad Trujillo, h'ational Palace 

CUADOR 

Quito, Escuela Politecnica Nacional 

Cairo, Atomic Energy Commission 

San Salvador, Universidad Nacional 

sion 

IGYPT 

JL SALVADOS 

Facultad de Ingenieria 
:PITGLAND 

Birmingham, Central Library 
Bristol, Central Library 
Kingston upon Hull, Central Library 
Leeds, Central Library 
Liverpool, Central Library 
Mndon, Central Library, Acton 
London, Science Museum Library, 

Manchester, Central Library 
Newcastle upon Tyne, Central Li- 

h'ottingham, Public Libraries 
Sheffield, Central Library 

Helsinki, Teknillisen Korkeakoulun 

South Kensington 

brary 

FINLAND 

Kirjasto 
FRANCE 

Gif-sur-Yvette, Centre d'Etudes Nu- 

Paris, Academie des Sciences 
clCaires de Saclay 



GEKMAKY 
Berlin, Hahn-Meitner-Institut fur 

Frankfurt/Dfah, Gmelin-Institut 
Munich, Technische Hochschule, Bib- 

Kernforschung Berlin 

liothek 
GHANA 

GBEECE 
Accra, University College of Ghana 

Athens, Greek Atomic Energy Com- 
mission 

GUATEMALA 
Guatemala Comisi6n Nacional de En- 

ergia Nuclear 
HAITI 

HONDURAS 
Port au  Prince, University of Haiti 

Tegucigalpa, Comisibn Hondureca dt 
Energia At6mica 

ICETAND 
Reykjarik, University of Iceland 

Atomic Energy Library 
INDIA 

Bombay, Department of Atomic E n  
e m  

INDONESIA 

Bandung, Jam, Bandung Institute o 

Djogjakarta, Gadjah Mada Unive~ 
Technology 

Mexico, D.F., Comisifn Xaflilu- 4_ 

f -a Energia Nuclear 

Belfast, Department of Indnatrf! ~ s & i D ~  ~a Bibliothei 

e s Forensic Science 

- - = = Karachi, Atomic Enerm c ~ ~ i ~ ~ ~  - ~ 

PEBO 

PHILIPPINE REPUBLIC 

Commission 

Lima, Biblioteca Sacionai 

Manila, Philippine Atomic Encm 

POLAND 
Warsaw, Biurn Pelnomrxelkn I&s& 

do Spram Wykorzystania 
si ty Jadrowej 

IRAN POBTUGAL 
Tehran, Tehran University Center for Lisbon, Junta de Ener&i ~ n ~ l ~ ~  

Nuclear Studies REPUBLIC OF THE COTFGO 

Baghdad, Iraqi Atomic Energy Corn- SCOTLAND 
IBAQ Leopoldville, Universit2 I h g  

mission Glasgow, Mitchell Library 
IRELAND SPAIN 

Dublin, University College 

Tel Avir, Israel .4tomic Energy Corn- 

Madrid, Junta de Energ% ?C'adef 

Studsv&, &tiebolaget Atornw 

Zurich, Institnt fur Physik. 

IsBaEL SWEDEn 

S WITZICELAND mission 
ITALY 

Techniache Hochschale Milan, Centro di Studi Nucleari di 
u? Ispra del C.N.R.N. 
0 Rome, Comitato Nazionale per le 

Ricerche Nucleari 0 
J 
C T I  

THAILAND 
Bangkok, Office of the 

Energy Commission, De 
Science 

JUAN 

u7 KOBEA 
Tokyo, Science Section, Diet Library 

Seoul, Atomic Energy Research Insti- Ankara, Atomic Dm 
TUBKEY 

--. 

tute mission, Atomic l3ml'f3 

, ,., .- I . .  . ... 
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Sept. 1, 
1954 to 
Dec. 31, 

1957 

5 

1 
1 

1 

1 

1 
0 

0 

b 2 0  

5 

28 
16 

16 
0 
0 
6 

IO 

2 
6 
1 

0 

0 
0 
0 

148 

21 
151 
92 

4,541 
2,456 - 

Permits 

licenses 
- and PERMITS AKD LXCEXSES ISWED 

Jan. 1, 
1956 to 
Dec. 31, 

195s 

0 

4 
0 

7 

2 

0 
0 

0 

c 11 

9 

19 
17 

5 
2 
1 

14 

4 

2 
5 
10 

0 

0 
0 
0 

215 

6 i  
115 
156 

1,303 
676 

Jan. 1,  
1959 to 
Dec. 31, 

1959 

0 

5 
1 

7 

0 

1 
2 

3 

d 15 

15 

9 
34 

11 
0 
1 
10 

1 

1 
3 

16 

0 

0 
0 
0 

176 

81 
73 

194 

1,16s 
721 

- 

Jan. 1, 
1960 to 
Dec. 31, 

1960 

5 

2 
1 

7 

0 

1 
0 

6 

14 

12 

11 
29 

3 
0 
0 
14 

2 

3 
2 
14 

0 

0 
0 
1 

222 

141 
85 

249 

1,061 
696 

Jan. 1, iu effect 
1961 t o  asof 
Dec. 31, Dee. 31, 

1961 1961 

4 1 

'~pplications to construct and operate are fled simultaneously; conversions from construction permits 
wws to operate are made upon satisfactory completion of construction. 
?ennits authorize construction of 36 reactors and modification of 2 reactors. 
'knits authorize construction of 38 reactors. 
*&%nits authorize construction of 13 reactors and modification of 2 reactors. 
'knits authorize construction of 24 reactors. 
Wort licenses terminate upon completion of shipment. 

'Mer  amendment to Part 40, Licensing of Source Material, effective Feb. 13,1961. a license is no lonuer 
with respect to actirities (except export) relating to possess~on of unrefined and unprocessed ore 

'*P Source material. Exports to non-Soviet bloc destinations of up to three pounds of source mate- 
= --- nn-nt i tr  of incandescent pas mantles are authorized by general license i indv  

0 
J 
ci - 
CG 

I 

. I  
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Carolinas Virginia XU- 
clear Power Associates, 
Inc., Parr, S.C. 

Commonwealth Edison 
Co., Dresden Station, 
Grundy Countr, 111. 

Consolidated Edison Co 
WestChester Corn@, 
Sew York. 

Consumers Power CO.  
Big Rock Point, Char 
levoir County, Mich. 

Florida %-est Coast I i U  
clear Group, Inc., POD 
County, Fla. 

General Electric CO., ,418 
meda County, Calif. 

i,000-kilowatt, wrtical 
pressure tube, heavy 
water moderated and 
cooled reactor. 

80,m-kilowntt, dual cy- 
cle, boiling water reac- 
tor. 

i3.000-kiloaatt, pressur 
ized water (plus 1 1 2 , ~  
kw of conventiona 
superheater capacity). 

j,OOO-kilowatt, high pow 
er density, single cycle, 
boiling water reactor. 

0,000-kilowatt, high tern 
perature, gas-cooled 
heavy water moderated 
pressure tube reactor. 

,000 to 5,000-kilowatt dt 
velopmental boiling wz 
tm reactor, desiwate 
the Vallecitos Boilin 
W a t e r  R e a c t 0  
(\-Rv-R).  

ruis 9,1959.-. 

Apr. 1, 1955-. 

Iar. 22,195, 
(date of 
applica- 
tion). 
in. 18, 196 

)ec. 10,195 

an. 10.19f 
(date ofal 
plication) 

steady state opctatrw: 
maawntts (thmk;: . 
shut down in S O X ~ ~ : ~  
due to control PUJ dj~--:- 
100-khwatt o]h-x,::<.:~ 
ized March 31, iyr 
watt  thermal^ 01 
thorized May E ,  
amended June 9 , i  
revised techniml bf 

onstruction permit I-: tf- 
4, 1956; amended .\e-&: 
1961 to approre h a :  t! 
reactor. 
'onstruction permlt LS-: V r  
31, 1960. 

so,( 

a 
a 

100 
r 

e 

I 
of June 26.1961 d 

Electric CO., Ala- 
criticality tests J 
for power operati 

thorizing opnttoo t! 
levels to  M.uuO La. 
issued Jan. 30. 19%'. d 

Aeronautics and 
Admiiistration, 

Bureau of Stand- 103 

t 
P 



a1 Electric Co., .41a- 
E& County, Calif. 

POWER REACTORS-Continued 

aonal Aeronautics and 
sace Administration, 
tldnsky, Ohio. 
zaa1 Bureau of Stand- 
& Gaithersburg, Md. 

~2,500-liilow-att (thermal) 
experimental superheat 
reactor, designated the 
Vallecitos Emrimen-  
tal Superheat Reactor 
(VESR). 

66,000-lii1owattt controlled 
recirculation boiling wa- 
ter reactor. 

!jO,WO-kilowatt, single CY- 

cycle b o i h g  water reac- 
tor. 

&pO-kilowat t, helium- 
cooled, graphite moder- 
ated, developmental re- 
actor. 

100,oOO-kilowatt fast breeder 
reactor. 

20,000-kilowatt (thermal) 
pressurized light Fate1 
reactor. 

134,000-Bilowatt pressurized 
light water reactor. 

?eb. 2,1961- 

kpr. 1,1959. 

Apr. 30,1959. 

ruiy 25,1960 

Jan. 7,1956 

July 24,1959 

July 9,1956 

TEST REACTORS 

33,000-kilowatt, pressurized 
water reactor. 

60,~!iilowatt, pressurized 
water reactor. 

10,0Wkilowatt, heavy 
water moderated, tank- 
type reactor. 

hnstruction permit issued Aug. 
10.1961. 

Construction permit issued Mas  
12.1960. 

Construction permit issued Nov. 
9,1960. 

Pending. b 

Construction permit issued Aug. 
4, 1956.0 

provisional operating license 
issued Nov. 15, 1961. 

Construction permit issued XOV. 
4, 1957; limited license for 5- 
megawatt (thermal) operation 
issued July 9, 1960; amended 
July 29, 1960 for operation at  
power levels not in excess of 
392 megawatts (thermal); 
amended June 23,1961 for ful l  
term license authorizing opera- 
tion at power levels to 485 meg- 
awatts (thermal). 

June 14,1957 

Aug. 20,1956 

Feb. 3,1961 

Construction permit issued Mar. 
11, 1958; licenses issued, for 
criticality tests Dec. 22, 1958; 
for test reactor operation Jan. 
7,1959; amended Mar. 11,1960 
to authorize changes in boiling 
water loop and opemtion of the 
loop. 

Construction permit issued July 
21, 1958; provisional license is- 
sued Mar. 14,1961. 

Hearing held Nov. 28, 1961 to 
consider issuance of ;t constmc- 

, 
1 

1 tion permit. 
unrerlru r - !  dSr 

Fct It*-.: ;**- 
'8eanng held Dec. 8, 1961 to consider issuance of a construction permit. 

Court Order dated June 10, 1960, vacated construction permit; Circuit Court granted stay of 
a hug. 8, 1960, pendmg appeal by the parties; case argued in U.S. Supreme Court Apr. 26 and 27, 

$s Inv[,]\P: 1 Eft e 

cimient of %c.s. Supreme Court announced it 12, 1961, upholdulg the Commission's issuance 

, c . x , ~ ) ~ i .  ru:b".d 

'* 

,m;mnen~-. P---* 'BRsional construction permit. \i 



Westinghouse Electric 
Corp., Waltz Mill, Pa. 

Aerojet-General Nucleon- 
ics, San Ramon, Calif. 
(sold to USNPS). 

Aerojet-Genersl Nucleon- 
ics, 6an Ramon, Calif. 
(serials 101 and 102 sold 
t o  other licensees). 

Aerojet-General Nucleon- 
ics. San Ramon, Calif. 

Aerojet-General Nucleon- 
ics, San Ramon, Calif. 
(for sale to licensees). 

Aerojet-General XucleOn. 
ics, San Ramon, Calif 
(reactor later exported) 

Aerojet-General Nucleon 
ics, San Ramon, Calif 
(for sale to licensees). 

60,000-kilowatt, pressur- 
ized water reactor (MTR 
type). 

Mar. I?, 1956 

RESEARCH REACTORS 

00-milliwatt Model AGK- 
201 reactor, serial 100. 

rwo 100-milliwatt and one 
5-watt (later amended to 
%watt) Model AGN- 
201 and AGN-201M re- 
actors, serials 101. 102 
and 103. 

Four 100-milliwatt and 
one 5-watt Model AGK- 
201 and AGN-201M re- 
actors, serials 104 througl 
108. 

'welve 100-milliwatt Mod 
el AGN-201 reactors, 
serials 109 throuch 120. 

)ne 1-watt pool-type Mot 
el AGN-211 reactor, 
serial 100. 

Fifteen 1 0 0 -mi  11 i w a t 1 
Model AGN-201 rem 
tors, serials 126 througf 
140. 

Fire 5-v-att (later amend 
ed to  20-watt) Mode 
AGN-201 reactors, sen 
ah 121 through 125. 

Ten 15-watt (later amend 
ed to 100-watt for 3 reac 
tors) Model AGN-21 
reactors, serials 10 
through 110. 

fag 28,1956 

ept. 11,1956 

Jov. 28,1956 

peb. 12.1957 

TOP. 12,195i 

Dec. 2,195; 

Dec. 3,195 

Apr. 14,195 

onstruction permit 
8, 1957; SIT l i n n e  -* a 

Memorial Insti. 
Jefferson, 

:onstruetion pennit &e 
24,1958; limx isms3 €& a 
1958. 

16, 1960. 

operating lerei L *e 
issued Xor. 14, l a  de- 
tion mjthdrsm bF le= w 



-- 

1 gonaut type). 

L-watt Exhibition UTR- Feb. 2,196'3 
Model I1 reactor. 

Iswatt Model UTR Ar- June 15,1961 

gonaut-tme reactor. I 
1Mkilowatt water boiler 

type resctor. 

10-kilowatt pool-type re- 
reactor. (Lmchburg 
Pool Reactor). 

* University of 
=erica, Washington, 
'%. 
do State University, 
%Collins, Colo. 

n. 7,1955 

far. 28,195 

nated Feb. 29, 1960. 
:omtruction permit issued Feb. 

29, 1960; license issued Mar. 1, 
1960. Reactor dismantled and 
exported for exhibition 
Egypt and Pakistan; facilitsr 
license terminated Aug. 4,1960. 

Construction permit issued Aug. 
14,1961. Licenseissued Oct. 4, 
1961. 

Construction permit issued Mar. 
28,1955; license issued June 12, 
1956 for 10 kw. operation; 
amended Jan. 14, 1959 for 100 
kw. owration; operations SUS- 
pended in Oct., 1959; amended 
license issued Dec. 3, 1959 for 
&kilowatt operation; amend- 
ed May 1, 1961 for 75-kilowatt 

~ 

operation. 
Construction permit issued Sept. 

4, 1958; license issued Sept. 5, 
1958 foi steady state operations 
at  10 kilowatts and intermittent 
operation at  power levels to 200 
kilowatts; amended May 25, 
1961 for operation ' a t  power 
levels to 450 thermal kilowatts. 

Construction permit issued Aug. 
5, 1955; license issued Aug. 10, 
1956 for 1,oOO kw. operation; 
amended Feb. 27, 1959 for con- 
tinuous operation a t  2,000 kw. 
and intermittent operation at 
3.wo kw. 

bfay 10,1955 

AGN-201100-milliwatt re- July 
actor, serial 101 (pur- 
chased from AGN) .  

actor, serial 109 (pur- 
chased from AGN) .  

10-kilowatt dual cole, pool- Feb. 
typereactor (application Jan. 
resubmitted to cover 10- 
watt pool-type reactor 

AGN-201 1WmiUwatt re- July 

designatedthe ZeroPow- I 

_,.~ 
10,1957 License issued Nov. 15, 1957. 

22,1957 License issued Sept. 12,1957. 

21,1958 Construction permlt issued Nov 
4.1960 21,1958; amended Apr. 15,1960 

to authorize construction of 
Zero Power Reactor. 
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Curtis-Wright Corp., 
Quehanna, Pa. 

Daystrom, Inc., Wesf 

General Dynamics Corp., 
Caldwell, N.J. 

San Diego, Calif. 

Gmeral Electric Co., Ala 
meda County, Calif. 

Georgia Institute of Tech 
nology, Atlanta, Cfa. 

Industrial Reactor Labom 
tories, Inc., Plainsborc 
Township, s . . r .  

Ioiva State Vniversity 
Ames, Iowa. 

Kansas State University a 
Agriculture and Amlie( 
Science,Manhatm,Km 

Lockheed Aircraft Corp. 
Dswsonville, Ga. 

Massachusetts Institute c 
Technology, Cambridgc 
Mass. 

,000-kilowatt pool-type 
reactor. 

0-kilowatt Argonaut-t ype 
re actor. 

rRIGA reactor, %&kilo- 
watt steady state, multi- 
megawatt pulses. 

,000-kilowatt FLAIR re- 
actor (redesignated 
TRIOA Mark F by 
applicant). 

Dkilowatt, light water 
cooled and moderated, 
graphite reflected re- 
actor. 

,000-kilowatt, tank-type, 
heavy water moderated 
and cooled reactor. 

;,000-kilowatt pool-type 
reactor, light water 
cooled and moderated. 

io-kilowatt Argonaut-type 
reactor (ARBSSC Model 

oo-kilowatt TRIGA Mark 
UTR-10). 

I1 reactor. 

tO-q7att pool-type training 
reactor. 

LGmegawat t Radiation E f, 

1,mkilowatt heavy aatei 
fects Reactor. 

moderated reactor. 

) C t .  29,1956 

>ec. 11, i9.% 

C O T .  19,1957 

kfar. 9,196~ 

ruly 1,1957 

Fob. 3,1960 

ran. 12,1956 

3ept. 8,1958 

Apr. 12,1961 

,4pr. 18,1960 

Oct. 3,1961 

Feb. 20,195t 

------- 

,_ _ _ _ _ _ _ _ _ _ _ - -  ------ -  

ri 
L 

io-, 

I 

1w 
t 

0 

0 

Rei 
t i  

t; 

10-1 
fl 

100 
n 

a 

d At applicant's request the construction permit was revoked Feb. 14,19& .Rithont v-* * em 
* Lockheed rea$tor was dismantled and exported to South America for e-abition PUm 

of new application at  later date. 

I ,. .- t- c, 
(3(! ;J 1 3 U 3  





444 APPENDIX 8 

William hl. Rice Cnirer- 
sity, Houston, Tes. 

Stanford University, Stan- 
ford, Calif. 

Texas A, & ?*I. College 
System, College Station, 
Tex. 

Do------------------- 

Texas Technological (301- 
lege, Lubbock, Tex. 

The Prosperity Company, 
Inc.. Coral Gables, Fla. 

Union Carbide Corp., Ster 
ling Forest, Orange Corn 
ty, X.Y. 

United Suclear Corp. (for. 
merly X-uclear Develop, 
ment Corp. of America) 
Pawling, N.Y. 

US. Air Force, Damon 

U.S. N a v a l  H o s p i t a l  
ville, Qa. 

Bethesda, Md. 

C.S. Naval Postgraduatl 
School, Monterey, Cali! 

U.S. Naval Research Lab 
o r a t  o ry , W ash i n g t o I 
D.C. 

Do _________________- -  

University of Akron 
Akron, Ohio. 

University of Arizont 
Tucson. driz. 

vnirersity of Californir 
Los Angeles, Calif. 

University of Californir 
Berkeley, Calif. 

AGS-811 15-u-att, pooi- 
type reactor, serial 101 
(purchasedfrom AGS) .  
1-kilowatt pool-type, light 
water moderated and 
reflected reactor. 
05-201 100-milliwatt 
reactor, serial 106 (pur- 
chased from AGS) .  
)O-kiloaatt pool-type, 
light water moderated 
and cooled reactor. 

)-kilowatt pool-type, 
water moderated and 
cooled reactor. 

'001-type reactor 

,000-kilowatt pool-type 
reactor. 

-watt heavy water model 
ated and reflected reacto 

0-Megawatt Radiation 
Effects Reactor. 

4QN-201M &watt re, 
actoi, serial 105 (pur. 
chased from AGN). 

4GN-201100-milliwatt re 
actor, serial 100 (pur 
chased from AON). 

LWkilowatt pool-type re 
actor. 

Modification for 1 ,OOo-kilc 
watt opera t ion  wit1 
forced convection cool 
ing. 

AGS-201 100-milliwat 
reactor, serial 104 (pur 
chased from AQN). 

IO-kilowatt tank-type rc 
actor (General Atomi 
T R IQ A). 

10-kilowatt Argonaul 
type reactor. 

AG~-201100-milliwattrl 
actor, serial 112 @u: 
chased from AGN). 

Lug. 4,195s 

rune 15.1955 

bfar. 25,195; 

Mar. 1;,1859 

eb. 1,iW 

Iar. 6.1956 

eb. 15,195; 

ipr.  7,195j 

)ct. 17,lW 

dar. 27,195 

~ O T .  28,195 

Lpr. 5,195 

ruly 2,195 

Apr. 5,19t 

July 16,19! 

J U ~ Y  2,19 

Aug. 2619 

.pplication w i t i ~ d R m  a p  
1961. 

:onstrurtion permit &- 
29, 1955; hceim hd -ar & 
1956. 

3onstrurtion p m: mad h+ 
20,1955; amended ii- tB% 
May 31,1961, s~tkmZzs- 
ation of S H L  r~&@ e 

;&ty of Oklahoma 
.m3n, Okla. 

, d t y  of Utah, Sal 
&e City, Utah. 

-@ty of Virginia 
=slottesville, Va. 

d t y  of WaShingtOK 
d e ,  Wash. 

levels to 1 . 0 0 ~  t%-sz=i 

License hued Sew L S 
watts. G%msity of wiscomir 

&ison, Wis. 

- 

G?; 
act 
)-El 
t Y r  

%ki 
act( 
T R  

0-Id1 
lm 
and 

LGIK 
act( 
Pur 

0-kilt 
ligh 
gra1 
actc 

,oO0-1 
reac 

l o - k i l C  
ligh 
reac 

5,OOO-1 
gent 
moll 
Pres 

LOX- 
tgpE 
(Pur 

LQN- 
acto: 
&as 
,ooo-b- 
ream 

lo-kilo 
react 

LO-kilo 
light 
react 

LO-wat 
(At0 
Mod 

lo-Id0 
sctor 

lO-WO 
type 
Mod 

5CI-kil0- 
solut 
(Ato 
Mod 
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LICENSE APPLICATIONS - 

FACILITY LICENSE hPucAmoNs-&ntillued 

,ST AND LOCATIOK I DESCRIPTION OF FACILITY STATUS 

i.5 I----- <GJ?*CILITY I 

UP. 3;- l e :  

of Delaware, 

’ti Florida, 

&ltY 

$%e, Fla. 

e ~ t y  of Michigan, 
& .“brbor, hfich. 

d t y  of Missouri, 
ihila, Mo- 

;vsity of Missouri 
~ m b i ~ ,  Mo. 

; i ~ t y  of Oklahoma, 
m311, Okla. 

d t y  of Utah, Salt 
rte City, Utah. 

rplrsity of t7irginia, 
blottesville, Va. 

mi ty  of Washington, 
d e ,  Wash. 

m i t y  of Wisconsin, 
&Json, wis. 

:iersity of Wyoming, 
&-he, Ryo. 

%am Administration 
%[tal, Omaha, Nebr 

Ws Polytechnic In- 
"trite, Blacksburg, Va. 

&I Reed Army Insti- 
&Of Research, Wash- 
%I, D.C. 

AGN-201 im-milli%-att re- 

10-kilowatt Argonaut- 
actor, serial 113. 

type reactor. 

loo-kilowatt tank-tgpe re- 
actor (General Atomic 
TRIGA Mark In. 

10-kilowatt tank-type, 
light water moderated 
and cooled reactor. 

AGN-201100-milliwatt re- 
actor, serial 132 (to be 
purchased from AGN). 

10-kilo wat t pool-t ype, 
light water moderated, 
graphite reflected re- 
actor. 

1,000-kilowatt pool-type 
reactor. 

10-kilowatt pool-type, 
light water moderated 
reactor. 

5,000-kilowatt, heterc- 
geneous, light water 
cooled and moderated, 
pressurized tank reactor. 

type reactor, serial 102 
(purchased from AGN). 

AGN-201100-milliwatt re- 
actor, serial 107 (pur- 
chased from AGN). 

1,000-kilowatt pool-type 
reactor. 

AGN-211 &Watt, pool- 

lo-kilowatt Argonaut-type 
reactor. 

Wkilowatt pool-type, 
light water moderated 
reactor. 

lo-watt laboratory reactor 
(Atomics International 
Model L-77). 

10-kilowatt tank-type re- 
actor. 

10-kilowatt Argonaut- 
type reactor (ARdrSSC 
Model UTR-IO). 

%kilomatt homogeneous 
solution-type reactor 
(Atomics International 
n r - A n i  TAS\  

Mar. 21, I958 

Bug. 23,1957 

Nov. 16,1959 

Aug. 24,1959 

Sept. 16,1958 

Apr. 11,1960 

Jan. 12,1955 

Jan. 29,1959 

Mar. 20,1961 

July 25,1958 

June 24,1957 

Mar. 29,1957 

June 15,1959 

Jan. 27,1960 

Nov. 14,1958 

Apr. 10,1959 

Feb. 9,1959 

May 20,1959 

License issued July 3,1958. 

Construction permit issued Dec. 
23,1957; license issued May 21, 
1959. 

Construction permit issued Apr 
5, 1960; license issued Bug. Ib, 
1960. 

Construction permit issued Apr. 
7,1960; license issued June 23, 

Incomplete application denied 
Jan. 10,1961, without prejudice 
t o  filing of new application at 
later date. 

Construction permit issued June 
29, 1960; license issued Oct. 14, 
1960. 

1961. 

Construction permit issued Feb. 
17, 1955; license issued for 100 
kw. operation Sept. 13, 1957; 
amended for 1,OOO kw. opera- 
tion Aug. 11, 1958. 

Licenseissued Nov. 21, 1961. 

Pending. 

License issued Dec. 29, 1958. 

License issued Sept. 12,1957. 

Construction permit issued Sept. 
13,1957; license issued June 24, 
1960. 

Construction permit Oct. 13, 
1959; license issued Mar. 31, 
1961. 

construction permit issued June 
7,1960; license issued Nov. 23, 
1960. 

Construction permit issued Feb. 
24,1959; license issued Feb. 25, 
1959. 

Construction permit issued June 
24,1959; license issued June 26, 
1959. 

Construction permit issued Nov. 
16,1959; license issued Dec. 18, 
1959. 

Construction permit issued Jan, 
6,1960. 



Washington State Univer- 
sity (formerly State Col- 
lege of Washington) Pdl- 
man, Wash. 

Western New York XU- 
clear Research Center, 
Inc., (formcrly Unirer- 
sity of Buffalo), Buffalo, 
N.Y. 

West Virginia University, 
Morgantom, W. Va. 

Worcester Polytechnic In- 
stitute, Worcester, MS 

l,@&kilowatt pool-type Mar. 11, igj;. 
reactor. 

AQN-121 75-watt, pool- Mar. 30,1959 
type reactor, serial 103. 

Alco Products, Inc., Sche- 
nectady, N.Y. 

Allis-Chalmers Manufac- 
turing Co., Greendale, 
Wis. 

The Babcock Q Wilcox 
Co., Lmchburg, Va. 

~a t t e l l e  Memorial Insti 
tiitr. West Jefferson 
Ohio. 

Jarious critical euperi- 1 
Qorthern StatesPower Co. 

ments. 

critical experiments. 

, 

7onsolidated Edison Com- 
pany critical experi- 
ments and S M S R  criti- 
cal experiments. 

Critical experiments for 
Nuclear Merchant Ship 
Reactor (NMSR) and 
Spectral Shift Control 
Reactor (SSCR). 

Critical experiments for 
Liquid Metal Fuel Re- 
actor Expcriment (LM- 
FREj  and others. 

Critical experiments for 
Advanced Test Reactor 
(ATRCE). 

Plastic Reactor Facility-.. 

une 16,1956 1 Construction prr.r** -.., 5 *f -: \e :h 

20,1958 

Sept. 15,1961 

Oct. 28,1955 o construct facility as 

termmated at licens 
ch Reactor operated by 

C 
re 

vug 
S 
8( 

-_- -  

Var 
n 

313 
( 
ii 

( 
n 

0 

Lic 
a 
e 

S er 
U 

Cri 
i: 
t 
a 

I - - - -  

, -  

h Facility constructed in 1956 under contract rpith and for the account Of the A t * d r  Ern 
sion License authorizes conduct of private work. 

500151\-\ 
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FACILITY LICEXSE APPLIcBTI.OSs-ColltillUed 
S T A T ~ S  I i I 

LOCATIOX DESCRIPTIO~ OF FACILITY DATE FILED 
;$C:FAa?r 1 

1- CRITICAL ESPERIJIEXT Facnmms-continued 

,Ed Aircraft Corp., 
Alto, Calif. 

leed Aircraft Corp., 
,r~noille, Ga. 

118 r t i n - hl ar i e t ta 
:p., Middle River, 

Aeronautics and 
i y ~ e  Administraticn, 
jyehnd, Ohio. 
?>American Ariation, 
2,CFuloga Park, Calif 

m Development Cor 
d o n  of America, 
whg, h-.Y. 
Ur Force, Dan-son- 
C ,  Ga. 

Critical experiments for 
General Dynamics re- 
search reactors. 

Critical experiments for 
Commonwealth E d i s m  
reactor and others. 

Nuclear checkout tests for 
Spanish Research Re- 
actor. 

Various critical experi- 
ments. 

Xartin Power Reactor 
(IIPR) and Engineer- 
ing Research and Devel- 
opment Laboratory 
(ERDL) critical experi- 
ments and others. 

Liquid Fluidized Bed Re- 
actor (LFBR) critical 
experiments. 

Series of critical experi- 
ments. 

Critical experiments relat- 
ing to Adranced Epi- 
thermal Thorium Re- 
actor (AETR) program. 

_ _ _ ^ _ _ _ _ _ _ _ . _ _ _ _ _ _ - - - - - - - -  

3ct. 25,1956 

Mar. 27,1956 

Tune 14,1957 

June 20,1956 

Oct. 3.1960 

Oct. 26,1956 

J~D. 4,1960 

July 8,1957 

-4ug. 20,195s 

Mar. 14,195f 

Oct. 17,196( 

Construction permit issued June 
15, 1957; license issued -4ug. 13, 
1957; amended for additional 
experiments Aug. 26, 1957, 
Feb. 3, 1958, June 26, 1958 and 
July 18, 1958.i 

Construction permit issued June 
29, 1956; license issued Aug. 30, 
1957; amended t o  broaden 
scope of activities May 29,1959 
and June 3, 1960; amended for 
additional experiments Oct. 4, 
1?60 and June 8,1961. 

Construction permit issued Sept. 
20, 1957; license issued Oct. 16, 
1957 (tests completed and 
license expired Mag 20, 1958). 

Construction permit issued Mar. 
14,1957 (expired Sept. 30.195i).j 

Application withdrawn by letter 
June 8, 1961. 

Construction permit issued May 
13, 1957; l i cme  issued Dec. 6, 
1957 for JiPR experiments 
amended for ERDL erperi- 
ments June 12, 19%; amended 
for additional experiments Apr. 
30, 1959, h-ovember 27, 1959, 
Mar. 8,1960, 3Iag 3,1960, June 
7, 1960, June 21 and June 22, 
1961. 

License issued Dee. 28, 1961. 

Construction permit issued Jan. 
22, 1958; license issued Jan. 5, 
1959. 

Construction permit issued Dec. 
24, 1959; license issued Oct. 3, 
1960. 

Construction permit issued June 
11,1956; license (to possessonlg) 
issued Jan. 22, 1958.k 

Application withdram by letter 
Apr. 27, 1961. 

%ahty dismantled and license terminated March 15,1960 a t  licensee’s request. 
’US to construct facility as originall>- designed abandoned, per Lockheed’s letter dated February 11, 

-i@nse terminated at liccnsoe’s requcst on June 22,1961. All experiments are performed in the Panling 
&ch Reactor operated by fnrted Suelear Corporation, formerly Nuclear Development Corporation 

IIG L* 

’ 1  . :* 
‘ G- 

pi+Es * 

 ea* arica. 



Westinghouse Electric 
Corp., Xaltz Mill, Pa. 

:RX Facility-Yankee 
critical experiments. 

3elgian Reactor-3 (BR-3). 
bo-region critical experi- 
ments. 

leactor Fuel Measura- 
ment Facility (RFMF) 
experiments. 

Loose Lattice critical ex- 
pe~iments. 

CES Facility-Westing 
house Test Reactor crit- 
ical experiments. 

LRX Facility-Carolina! 
Virginia Tube React01 
critical experiments. 

'em. 21,195~ 

iept. 8,1958 
COT. 13,1958 

 PI. 30,1959 

hIay 2j.1959 

Oct. 24,195; 

Dec. 23,195! 

PRODUCTION FACILITIES  
I 

i.Y. 
- 

Corp., Queh:ma, Pa. 

merit, Inc., Pittsburg, production facilitp for 
K-. the separation of ura- 

Do _ _ _ _ _ _ _ _ _ _ _ _ - - - - -  ---- 
nium isotopes. 

Aerojet-General h'ucleon- 
ics, S m  Rsmon, Calif. 

Allis-Chnlmers JfanUfW- 
turing Co., Milwaukee, 
\Vis. (formerly -4CF 
Industries). 

100-milliwatt AGN-201 re- 
actor, serial 110, for 
expoit to Instituto di 
Fisica, Facolta D'Ingeg- 
neria, University of Pa- 
lermo, Pa!ermo, Sicily. 

5,0M)-kilowatt tank-type 
heavy water moderated 
and cooled research re- 
actor for export to Comi- 
tat0 r\;azionale per le 
Ricmche Nucle3ri, &fb, 
Italy . 
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F A c I L r r Y  LICESE i ~ r ~ ~ ~ c a ~ o s s - C o n t i l l u e d  

STATUS i s A m  LOCATIOK 1 DESCRIPTION OF FACILIT~ j DATE FILED 
- doF J ? A ~ T Y  1 I 

-- 

------- --== 

Do _ _ _  _ _ _ _ _ _ -  ----- - - - -  

Do.. _ _ _  _ _  - - - - - - - - - - - -- 

dca Intercontinentel 
& Service Co., 

,?% I7orli, X.Y. 

.unm Machine 8, 
co., Xew York 

,if. 

B0,000-kilowatt tank-type 
materials testing reactor 
for export to Reactor 
Centrum Nederland, 
Pettin, The Nether- 
lands. 

10,MJCbkilowatt t m k - t y p  
mateiials testing reactor 
for export to Aktiebola- 
ge t  A tomenerg i  of  
Sweden, Tystberga, 
Sweden. 

20,000-kilowatt tank-type 
light water cooled and 
moderated test reactor 
for export to South 
African Atomic Energy 
Board, Pelindaba, South 
Africa. 

L3,mkilowatt pressurized 
light water power reector 
for export to  Centre 
d'Etudes de 1'Energie 
Nucleaire, Brussels, Bel. 
gium. 

10-kilowatt light water 
moderated research re- 
actor for export to &fin- 
istry of Education, 
I i i gdom of the Netber- 
lands, Amsterdam, The 
Netherlands. 

1,0u0-kilowatt pool-tYPe 
research reactor for ex. 
port to Laboratoriun: 
fur Technische PhysiB 
der Technischen Hoch 
schule, Munich, Ger- 
many. 

1,mkilowatt  pool-type 
research reactor for ex. 
port to  Hamilton Col. 
lege, hichiaster Unirer. 
sity, Hamilton, Canada 

1 ,Of&kilowat t pool-typt 
research reactor for ex 
port to Junta de Energi: 
Nuclear, Lisbon, Portu 
gal. 

1,000.kilowatt pol-typf 
iesearch reactor for ex 
port to Greek Atomic 
Energy Commission 
hthens, Greece. 

ipr. 23,1957 

une 18,1957 

ran. 12,1961 

ruis 8.1958 

Sept. 27,195f 

July 2,195f 

May 17, 195; 

July 22,195' 

&lay 7 ,  195; 

,iceme issued Jan. 17, 1958. 

,iceme issuea Mas 14, 1958. 

License issued June 14, 1961. 

License issued EOV. 6, 1958. 

License issued Feb. 1,1957. 

License issued Mar. 15,1957. 

License issued A X .  27, 1957. 

License issued Sept. 13, 1957. 

License issued Sept. 25, 1957. 
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--- I 
APPLICAXT AhT LOCATIOX I DESCRIPTION OF FACILITY DATE FLED , 

I ETA TI-^ 
OF FACILITY I 

American Machine g! 
Foundry Co., IieW 
York, K . Y .  

Do _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - -  

American Radiator 6 
Standarn Sanitary Cor 
poration, Mountair 
View, Calif. 

The Babcock Rr 'Xilco: 
Co., Nevi York, N.Y. 

,000-lrilowat t pool-type 
research reactor for ex- 
port to Societa Ricerche 
Impianti Nuclcaii, 
Milan, Italy. 

1,000-kilowatt pool-type 
reseaich reactor for ex- 
port to Commissariat a 
L'Energie Atomique, 
Tel Aviv. Israel. 

5,000-kilowatt t a n l r - t p  
research reactor for ex- 
port to  Osterreichische 
Studiengesellschaft 
m.b.h ., Seibersdor f, 
Austria. 

6,000-kilowatt pool-typ 
research reactor for ex- 
port to the UniversitS of 
Teheran, Teheran, Iran. 

1,Wkilowatt pool-type 
research reactor for es- 
port to Turkish Atomic 
Energy Commission, 
Istanbul, Turkey. 

5,000-kilowatt pool-type, 
light water moderated 
and cooled research re. 
actor. 

IO-kilowatt Model UTR- 
10 research reactor fox 
export t o  Austmh3 
Atomic Energy Re. 
search Establishment, 
Lucas Heights, New 
South Wales, Australia 

0.1 watt water-moderated, 
graphite-reflected re. 
search reactor for exporl 
to Kinki University 
Fuse, Osaka, Japan. 

5,000-kilowatt pool - tm 
research reactor for ex 
port to Conselho Na 
cional de Pesquisss dc 
Brad ,  for Comissao dc 
Energia Atomica, Sac 
Paulo, Brazil. 

5.000-kilowatt pool-tmc 
research reactor for ex 
port to Society for thl 
Vtilization of h'uclea 
Energy in Shipbuildin; 
Rr Navigation, Lnc. 
Hamburg, Germany. 

113- 3,195i  

pr. 11, 19% 

une 19, 1958 

Lpr. 20. 1959 

une 10, 1959 

sua. 21,1961 

rune 6, I96( 

Dct. 7,196( 

Oct. 5,195 

Feb. 1,195 

Acense issued AUE. 5, 19:;%, 

License issued Sept. 4, I K ~  

Pending. 

License issued Sept. 12, IPFI, 

License issued Apr. 16,1961. 

License issued Jan. 2,195;. 

License issued June 10,1957~ 
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$ 

~ FACILITY LICENSE hPI;IcAnom-Continued - 

- -< LOCATIOK DESCBIPTIOH OF FACILITY DATE FILED STATUS 
3$g$p FACILITY l i  ------- --_ 

\ f  EXPORT ucmTsEs-continued 

- wheeler Corp., 
$pork, N.Y. 

~ 

1,000-kilowatt pool4 ype 
research reactor for ex- 
port to Thai Atomic En- 
ergy Commission for 
Peace, Bangkok, Thai- 
land. 

5,000-Bilowatt tank-type 
research reactor for ex- 
port to Danish Atomic 
Energy Commission, 
Christiansborg, Copen- 
hagen, Denmark. 

100-kilowatt tank-type re- 
search reactor (TRIQA 
Mark 11) for export to 
Comitato Nazionple per 
le Ricerche Nucleari, 
Rome, Italy. 

1Wkilowatt tank-type re- 
search reactor (TRIQA 
hlark- II) for export t o  
Government of the Re- 
public of Korea, Seoul, 
Korea. 

30-killowatt TRIQA re- 
search reactor for export 
t o  Escola de Engenharia 
da Universidade de 
hlinas Ferais, Belo Hor- 
izonte, Brazil. 

100-kilowatt tank-type re- 
search reactor (TRIQA 
Mark 11) for export to 
Republic of Austria, 
Federal Ministry of Ed- 
ucation, Vienna, Aus- 
tria. 

1Wkilowatt t ad- type  re- 
search reactor (TRIQA 
Mark- 11) for export t o  
Office of Atomic Energy 
of the Republic of Viet 
Nam, Dalat, Viet Nam. 

100-kilowatt tank-type r e  
search reactor (TRIGA 
hlark 11) for export 10 
hfusashi College of Tech- 
nology, Toyko, Japan. 

100-kilowatt tank-type re- 
search reactor (TRIG-4 
Mark 11) for export t o  
Rikhco University, To- 
kyo, Japan. 

June 12, 1959 

Jan. 25,1957 

Nov. 7, 1958 

Mar. 4,1959 

Mar. 4,1959 

Mar. 4,1959 

June 16,1959 

Feb. 19,1960 

Feb. 19, 1960 

License issued hov. 5, 195% 

License issued Apt. 4,1957. 

License issued Jan. 8,1959. 

License issued May 21,1959. 

License issued A u g .  3,1959. 

License issued Nov. 24,1959. 

License issued Oct. 20,1959. 

License issued July 8,1960. 

License issued July 8,19Go. 

5 0 0 1 5 9 2  
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General Dynamics Corp. 
San Diego, Calif. 

General Electric CO. 
New- York, N.Y. 

Do 

Intercontinental Chemic 
( 'up., S e w  170rk, S.? 

Imretz R: Co., L 
.\npeles, Calif. 

5 0 0 7 5 9 3  

00-kilowatt tank-type re- 
search reactor (TRIGA 
Mark 11) for export to 
Kauppa-Ja Teollisuus- 
ministerio, for installa- 
tion in the Teknillinen 
Korkeakoulu at Otani- 
emi, Finland. 

,000 -kilowatt pool - type 
research reactor for ex- 
port to Junta de Energia 
Nuclear, Madrid, Spain, 

,,OOO - kilowatt pool - type 
research reactor for ex- 
port to Instituto Vene- 
zolano de Investiga- 
ciones Cientificas, Cara- 
cas, Venezuela. 

~,000 - kilowatt pool - type 
research reactor for ex- 
port to Xational Tsing- 
Hua University, Taipei, 
Taiwan, Republic of 
China. 

15,000 - kilowatt (electri- 
cal) boiling water t y p  
power reactor for export 
to Allgemeine Elektri- 
citata - Gesellschaft AG, 
Frankfurt, Germany. 

1,000 -kilowatt pool - type 
research reactor for ex- 
port to the Philippine 
-4tomic Energy Corn. 
mission, Manila, Re. 
public of the Philip 
pines. 

150,000 - kilowatt (electri 
cal) boiling aater typt 
power reactor for exporl 
to Pocieta Electtronu 
c leare  N a z i o n a l f  
(SESN), Rome, Italy 

50-kilowatt solution-type 
research rewtor (ht0m 
ics International Mode 
L5-i)  for export tc 
Fnrhwerke Hoechs 
AG, Frankfurt, Ger 
many. 

500-watt solution-type re 
search reactor (-4tOmiC 
International >Iode1 L 
55) for export to th 
Danish Atomic Energ: 
Commission, Chri: 
tianshorg, Copenhaw 
Denmark. 

in. 13, ~ R G I  

fay 22,195; 

ICt. 3,195; 

ipr. 4,195F 

m e  9,195( 

ruly 7,195! 

Apr. 5,196 

Apr. 1,195 

Jan. 17,19! 

License issued Sor.  lp., I*& 

License issued June 1 i, 'C 

License issued Apr. 4 I*%: 

FXCILIT 

New York, h*.Y. 



FACILITY LICEXSE APPLIcATIo~s--Colltillued 

DESCRIPTIOK OF FACILITY STATUS 

Serra, Inc., New 
!.ot]r, 

@Md-Iida Co. ( N . Y . ) ,  
&,, New'York, N.Y. 

,Subishi International 
,-crp,, New York, N.Y. 

1. Innocente Mangili 
j@tica, Inc., New 
fork, N.Y. 

EXPORT LIcmsEs-continued - 
~~ ~ 

f~o-kilowatt solution-type 
research reactor (Atom- 
ics International Model 
La) for export to the 
Senate of the Land Ber- 
lin, Berlin, &many. 

5,000-kiilowatt pool-type 
research reactor for ex- 
port to Centro Auton- 
omo Militare Energia 
Nucleare (C.A.M.E.N.), 
Academia Nsvale, Li- 
vorno, Italy. 

%kilowatt solution-type 
research reactor (Atom- 
ics International Model 
L-64) for export to The 
Japan Atomic Energy 
Research Ins t i t u t e ,  
Tokyo, Japan. 

10,000-kilowatt tank-type 
research reactor for ex- 
port to  T h e  Japan 
Atomic Energy Re- 
search Institute, Tokyo, 
Japan. 

%-kilowatt solution-type 
research reactor (Atom- 
ics International Model 
L-51) for export to Poli- 
tecnico Di Milano, Mi- 
lan, Italy. 

Mar. 28,1957 

Sept. 3,1959 

Sept. 13,1956 

Aug. 12,1957 

June 2,1958 

License issued Sept. 7,1957. 

License issued Dec. li, 1959. 

License issued Nov. 2,1956. 

License issued Oct. 11,1957. 

License issued Aug. 13,1858. 
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APPEXDIX 10 

AR REACTORS BUILT, BEING BUILT OR P L S K N E D  I S  THE 

UNITED STATES AS OF DECEMBER 31, 1961 

11 
113 

a 
L 

Ffs 

ion contains information about facilities built, being built, or planned 
States as of December 31, 1961, which are capable of sustaining a 

r chain reaction. Certain projects relating to  military systems are not 
n detail because of their classified nature. 
rmation is presented in five parts, each of which is categorized by primar? 

or purpose. The first four categories, namely, civilian, military, pro- 
tion, and export, as well as such categories as power, propulsion, and process 
t ,  are self-explanatory. The major parts of the tabulation follow: 

I .  Civilian Reactors (Domestic) 
11. Military Reactors 

111. Production Reactors 
IV. Reactors for Export 

V. Critical Assembly Facilities 
farious classes of reactors within these categories are defined as follows: 
jeaior &perintent. A reactor in the research and development program, 
4 s  producing less than 10 Mw(t), designed for the limited purpose of testing 
*technical feasibility of a reactor concept or some unique reactor feature or 

A reactor experiment is built, with the intention of making 
sges in fueling structure, associated components, or other components of the 
$,on. (Part I, See. 2A.2) 
5pen'mental Reactor. A relatively complete reactor plant designed, engineered, 
atructed, and operated to provide the technical basis for the design of a large- 
& nuclear power plant. Design flexibility permits changes to  prove-out 
&rent aspects of reactor technology. Electricity or power generation may or 
s n o t  be included as part of the plant. 
Prototype Reactor Plant. A nuclear power plant of any size designed, con- 

Tcted, and operated principally for the purpose of proving-out economical and 
1 aspects of a future commercial nuclear power plant of the same type. 
eration of significant quantities of electricity, mechanical power, or process 

3tis usually a function of such a plant. Prototypes [40 to  50 Ma(e) and 
~ e r ]  for large central-station plants are listed in Part I, Sec. lA . l .  Prototypes 
mall  utility stations [smaller than 40 Mw(e)] are listed in Part I, Sec. lA.2. 
'ownercia2 Reactor Plant. A nuclear facility constructed and operated under 
-tense issued under Section 103 of the Atomic Energy Act of 1954 and capable 
producing steam for the generation of electricity, propulsion, and space or 
m s  heat applications at costs as low as a nonnuclear plant built at the same - 
heral Irradiation Test Reactor. This general-t est-reactor category includes 
?those reactors having (1) a thermal output of 10,000 Izw or more; (2) test 

$or experimental facilities within, or in proximity to, the core; and (3) the  use 
nclear radiation for testing the life or performance of reactor components as 

.major function. 
'!her Test Reactors. A reactor aThich is, in general, an integral part of a test 
5ormance, which has kinetic or short-duration high-power excursion, or which 
%Red for special testing purposes. (Part I, Sec. 3B, and Part 11, See. 3A) 

of equipment. 

(Part I, Sec. 2A.1) 

(No reactors presently in the category.) 

(Part I, Secs. 3A.1 and 3A.2, and Part IV, Sec. 2A) 

I -- 
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Reactors are listed as being operable under the following circumstances: -L - - - _ - _ _ - - - - - - - - - - 

-,mv~ir- - _ - - - - - - - - - _ C 
1. Federal Government reactors-when criticality is achieved. 
2. Non-Federal Government reactors in the United States-when uIezm- 

ing license is issued by the Commission. && _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _  P 
- + $ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  c 3. Reactors for foreign locations-when criticality is achieved. 

Reactors are listed as being built under the following circumstances: 
1. Federal Government reactors-when ground is broken, comI>onent+ e 

ordered, or construction contract is awarded. 
2. Non-Federal Government reactors in the United States-when the  m3- 

struction permit is issued by the Commission. 
3. Reactors for foreign locations-when an application for an export lice- 

is received by the Commission or when reliable information is receiwd 
relating to  the fabrication of reactor components. 

_ _ _ _ _ _ - _ _ _ _ _ _ _ _  I 
es _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 

. - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ I  
_ _ - _ _ - - _ _ _ _ _ _ _  I 

PL _ _ _ _ _ _ _ _ _ ^ _ _ _ _  E 

- - _ _ _ _ _ _ - _ _ _ _ _ _ _ E  
L - _ _ _ _ _ _ _ _ _ _ _ _ _ _  L 

ed _ _ _ _ _ - _ _ _ _ _ _  L 
sland _ _ _ _ _ _ _ _ _  1 
- - _ _ _ _ _ _ _ _ _ _ _ _  3 
- _ _ _ _ _ _ _ _ _ _ _ _  1 

Reactors are listed as being pEanned under the following circumstances: 
1. Federal Government reactors-when public announcement is ma& ex 

appropriately authorized by the agency involved as 8r project planned fw 

includes principal contractor and reactor type is made. 

construction. 
2. Non-Federal Government reactors in the United States---hen licezs 

application is received by the Commission or a public announcemen: 

3. Reactors for foreign locations-when public announcement that in&* 
principal contractor and reactor type is made or when the Corn*- 
receives information that a U S .  reactor manufacturer is proceeding pl;'_Q 

preconstruction design and development on the basis of a letter Of istzsL 

other * The Statistical Summary on page 460 excludes critical facilities. 
gories are summarized. Dismantled reactors in these categories are 
since such facilities have made significant contributions to reactor techoJoz- 



REACTORS BUILT, BEIR'G BUILT OR PLAXTED 

F CONTRACTORS, DESIGSERS, SHIPBUILDERS, ASD FACILITY d 0 
J y  ~ 

gop@tATORS FOR THICH ABBREVIATIONS APPEAR I S  TABLES 

lade nr 
ned for 

Allis-Chalmers Mfg. Co. 
_ _  - _ - - - - - - - - - 9 C F  Industries, Inc. (Absorbed by ,4C) 
- _ _ - _ _ - - - - - - Aero jet-General Corp. 
- - - - _ - - _ - _ - - - Aerojet-General Xucleonics, a Subsidiar? of Aerojet- 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Atomics International, a Division of Xorth American 

~ _ _ _ _ _ _ _ _ _ _ c _ _ _  Alco Products, Inc. 
_ _ c _ _ _ _ _ _ _ _ _ _ _ _  AMF Atomics, Inc., a Division of American Machine 8: 

ib - _ _ _  - - - - - _ - - - - - - Argonne National Laboratory, operated by the Univer- 

,;p- - - - - - - - _ - _ - - - Aircraft Xuclear Propulsion Department, General Elec- 

General Corp. 

Aviation, Inc. 

Foundry Co. 

sity of Chicago 

tric Co. 

SOll l ,  

1 kat e 
'an t' 

- _ _ - _ - - - - - - _ - American Radiator & Standard Sanitary Corp. 
_ _ _ _ _ _ _ _ _ _ - _ _ _  Bendix Aviation Corp. 
hem- _ _  - - - - - _ _ - Shipbuilding Division, Bethlehem Steel Co. 
nos  _ _ _ _ _ _ _ _ _ _  Blaw-Knox Co. 

- Droj- 
kidd, ated Universities, Inc. 
,Sorirlg 

g, _ _ _ _  - - - - - - - - - - - - Brookhaven National Laboratory, operated by Associ- 

a~ _ _ _ _ _ - _ - _ _ _ _ _ _ _  Babcock & Wilcox Co. 
s _ - _ _ _ _  _ _  _ - - - - - - - - Combustion Engineering, Inc. 
*- - - - - _ - - - - - - - - - - - Clinton 

D ~ a i r _  - _ - - - _ - - - - - - Convair Division, General Dynamics Corp. 
dk L _ _ _ _ _ _ - _ _ - _ _ _ _ _  Nucledpe Co., a Division of Cook Electric Co. 
1 _ _ _ _  - - - - - - - - - - - - - Curtiss-q'right Corp. 
qstrorn- _ _ - - - - - - - - Daystrom, Inc. 
-Pant- - - _ _ - _ - _ - - - _ E. I. du Pont de Nemours & Co., Inc. 
s o  _ _ _ _ _ _  _ _  - - _ _  - _ Ebasco Services, Inc. 
_if. Boat-- - - - - - - _ - - Electric Boat Division, General Dynamics Corp. 
T _ _ _ _ _ _  - - - - - - - - - - - Foster Wheeler Corp. 
3C. _ - - - - _ - - - - - - - - General Atomic Division, General Dynamics Corp. 
L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  General Electric Co. 
\TC- - - - - - - - - _ - - _ - General Nuclear Engineering Corp., a Subsidiary of 

2 _ _ _ _ _ _ _ _ _ _ _ _ - _ _  H. K. Ferguson Co. 
-shes-- - - - - _ _ _ - - - _ _  Hughes Aircraft Co. 
' .___- _ _  _ _ - - - - - - - - - Internuclear Co. 
;ah _ _ _ _ _ _ _ _ _ _ _ _ _ _  Ingalls Shipbuilding Corp. 
APL- - - - - - - - - - _ - - - Knolls Atomic Power Laboratory, operated by General 

2 - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _  Kaiser Engineers, 8 Division of Henry J. Kaiser Co. 
SI, _ _ _ _ _ _ _ - _ _ _ _ - - _  Los Alamos Scientific Laboratory, operated by the  Uni- 

-kheed_- - _ - - - - - - - - Lockheed Aircraft Corp. 
@e Island- _ - - - - _ _ _ Mare Island Kava1 Shipyard 

Zon _ _ _ _ _  _ _ _ _  - - - _ - hiason Construction C O ,  

'b. Lab- _ - - - _ _ - - - - - Metallurgical Laboratory cf $9 tf~x$v Engineering 

Laboratory of the Manhattan Engineering 
District 

qerat- 

Its art? 

le con- 

license - 
eccivtd 

Combustion Engineering, In c. 

Electric Co. 

versity of California ng \titb 
1 i r i t E I i t .  . 

ierc3tp kin _ _ _ _ _ _ _ _ _ _ _ _ _ _  Martin CO. 
~ l u d e J  
, 1 O Q - .  

n : -+ ..: ,,+ 
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Operated, I 
later dis- Operable %! I 

/mant led(  I * ' & J  

--- I I i-- 

11. MILITAEY REACTORS: 
1. Defense power-reactor appficatiOnS: 

A.1. Electric-power-reactor experiments and pro tot^^ 
A.2. Special purpose (auxiliary power for space)------- 
B .I. h-aral propulsion reactor prOtOtyp6- -- -- -- - - -- --- 
B.2. Abcraft-propulslon reactor experiments- - ---- - -- -- 
B .3. Missfic-propulslon reactor experiments- - - - - - - - - - - 

3. Test and research: 
A. Testing reactors _ _ _ _ - _ - _ - -  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - -  

111. PRODVCTION REACTORS: 
1. PI.Iaterials production- - -. - -. . - - - _ _  - - - - - - _-  -- ---- --- - - - -- -- - - 

~7 2. Process derelopment ___________-.----- ---------- - - - - - -  

I. Power reactors: 
Iv. REACTORS FOR EXPORT: 

'-3 
J 
G 
0 

A. Central-station electrlc power _-__________- - - -  ---- 

- 
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Number of Projects  
for Quarter Ended 

6/S0/60 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2.3 

1 
2 
3 
4 
5 
6 
7 

d _  

-- 
488 

6 / 3 0 / 6 l  
1 

2 
3 
4 
5 
6 

7 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 

-- 

-_ 
-- 

1 

2 
3 
4 

5 
6 
7 

-- 

-- 

CVTR ( Carolinas-Yirginia Tube Reactor) 
Florida West Coast Xuclear Group 
Enrico Fermi-power Reactor Development con 
Hallam-Consumers Public Power District of xebraffka 
Pathfinder--Northern States Power CO. 
City of Piqua 
Elk River-Rural Cooperative Power Association 
Yankee Atomic Electric Co. 
Humboldt Bay-Pacific Gas and Electric CO. 
Dresden-Commonwealth Edison Co. 
Indian Point-Consolidated Edison Co. 
EBR-2 
EGCR (Experimental Gas Cooled Reactor 1 ..__ 

Peach Bottom-Philadelphia Electric Co. 
uHTRE* (Ultra High Temperature Reactor Experiment) 
LAMPRE-1 
EBWR Modifications 
PWR Modifications 
Saxton Nuclear Reactor Project 
EOCR (Experimental Organic Cooled Reactor) 
BONUS-Puerto Rico Water Resources Authority 
Big Rock Point-Consumers Power Co. 
BORAX-5 (Modification of BORAX-&) 
EBOR (Experimental Beryllium Oxide Reactor) 
MSRE (Molten Salt Reactor Experiment 1 
Vallecitos Experimental Superheat Reactor 
Lacrosse Boiling Water Reactor 
*formerly TURRET 

C ~ I A I V  TESTING 

Plum Brook-Xational Aeronautics and Space Agency 
WTR-Wes tinghouse Testing Reactor 
JA?XX (Biological Research Reactor-AKL) 
HWCTR-Heavy Water Components Test Reactor 
PRTR-Plutonium Recycle Test Reactor 

SPERT4 
ATR (Advanced Test Reactor) 
Fast Burst Reactor 

SPERT-2 

Broolih; 
JuggerI 
Puerto . 
Texas P 
Ohio St 
Univerf 
Univer: 
Unirerr 
Univers 
Walter 
Washin 
Georgis 
Union ( 
Cornell 
Univer! 
Univer: 
Univer 
High F 
Univer 
Univer 
GDC F 
Lockhc 
Ames I 
Purduc 
NASA 
Unioer 
Pu'orthr 
Colum' 
UniveI 
NBSR 

NS Sa 

MILITARY P R  

1 Destrc 
2 hlobilc 
3 Portal 

_ _  Porta' 
Gre 

4 Static 
Ala 

5 Porta 
G Natur 



~ 
~ 

KEACTORS U N D E R  DESIGN OR CONSTRUCTION 

CITILIAK REGEAECH AND TEACHING 

0. 

Nebraska 

ion 

eperimen t ) 

ity 

) 

.genes 

or 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
1s 
19 
?O 
21 
2 
23 
-- 
_- 
-- 
-- 
-- 
-- 
-- 

1 

1 
2 
3 
4 

6 

-- 

6 / 3 0 / 6 1  
Brookhaven High Flux Beam Research Reactor 
Juggernaut ( AKL) 
Puerto Rico Xuclear Center Research Reactor 
Texas A&M Research Reactor 
Ohio State University Research Reactor 
University of Yirginia Research Reactor 
University of California at Los Angeles 
University of Kansas Research Reactor 
University of Washington Research Reactor 
Walter Reed Medical Center 
Washington State University Research Reactor 
Georgia Tech Research Reactor 
Union Carbide Resetirch Reactor (Sterling Forest, N.T.) 
Cornell TRIGA Reactor 
University of Missouri (School of Mines) 
University of Buffalo 
University of Illinois 
High Flux Isotope Reactor (ORNL) 
University of Wisconsin 
University of Maryland 
GDC Flair Facility (TRIGA MARK F) 
Lockheed Nuclear Products Training Reactor 
Ames Laboratory Research Reactor 
Purdue University 
XASA Mock-up Reactor 
University of Missouri 
Northrop Corp. (Space Radiation Laboratory) 
Columbia University 
University of Texas 
NBSR (Bureau of Standards) 

MEBCHANT SHIP PROPULSION 

NS Savannah 

MILITAEY PROTOTYPES, EXPERIMENTS, AND FIELD PLAETS 

1 
2 
3 

-- 

4 

5 

5 0 0 7 b 4 0 

489 

Destroyer Reactoa Prototype ( D l G )  West Milton, N.Y. 
Mobile Low Power Plant (ML-1) KRTS 
Portable Medium Power Plant (PM-1) Sundance, Wyoming 
Portable Medium Power Plant (PM-2A) Camp Century. 

Stationary Medium Power Plant ( SM-1A) Fort Greely. 

Portable Medium Power Plant ( P M 3 A )  McMurdo Sound 
R'atural Circulation Test Plant (S5G) NRTS 

Greenland 

Alaska 
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MILITAEY TEBTING AND RESEARCZI 

Number of Projects 
f o r  Quarter Ended 

s ~ s 0 / s 0  6 / 3 0 / 6 1  
1 _ _  Nuclear Test Plant ( Army-NRTS) 

~ 

1 SERF-Sandia Engineering Reactor Facility 
2 

2 
3 -ba- - - SETR-NuClear Engineering Test Reactor (vss 

Ohio) 

-- 6 National Naval Medical Center 

MATEBLBLB PBODUCTION 

1 1 NPR-New Production Reactor 

Nora: : Projects are added to this tabulation : 
(1) During the calendar quarter in which HCenSe applications are reeeirdd, 
(2) For projects under the Cooperative demonstration program, during thp qPt 

in which a basls for arrangements is submitted to the JCAE. 
(3) For Government Projects not subject to licensing and not subject to t t  

mission of a basis for arrangements to the JCAE, during the quarter la 
TitlP I work begins. 
a decision to proceed with COllistruCtiOn at a specific location even though 
work may be underway.) 

(However, Government projects are not addpd 

Projects are dropped from this tabulation in the quarter following the calendar qmm 

~ o d t p c a t i o n s  to  existing projects are included Onb when a substantid inCree# 
in which they flrst operate at design power. 

rated power output wlll result. 

FOREIGN R 
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I Type 

- 
I I 

Power 
(thermal) 

Country 

Austria, Vienna 1 _ _ _ _ _ _ _ _ _ _ _  
Belgium, Mol I _ _ _ _ _ _ _ _ _ _ _ _ _  
Brazil, Sa0 Paulo 1 ________. 

China, Hsinchius 1 _ _ _ _ _ _ _ _ _  
Denmark, Rboe 1 _ _ _ _ _ _ _ _ _ _  
Qreece, Aghia Paraskeri 
Indonesia, Bandung 4 _ _ _ _ _ _  
Israel, Nahal Sorek 1 _ _ _ _ _ _ _  
Italy, Ispra 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Japan, Tokaimura 1 _ _ _ _ _ _ _ _  
Korea, Alyang _ _ _ _ _ _ _ _ _ _ _ _ _  
Netherlands, Petten--- - _ _ _  
Norway, Kjeller 1 _ _ _ _ _ _ _ _ _ _  
Pakistan, Rawelpindi _ _ _ _ _ _  
Portugal, Lisbon 1 _ _ _ _ _ _ _ _ _ _  
Spain, Madrid 1 _ _ _ _ _ _ _ _ _ _ _ _  
Sweden, Studsvik _ _ _ _ _ _ _ _ _ _  
Thailand, Bangkok _.______ 

Turkey, I s tanhLl__________ 
Venezuela, Caracas 1 _ _ _ _ _ _ _  
Vietnam, Dalat _ _ _ _ _ _ _ _ _ _ _ _  
West Germany, Munich 
Yugoslavia, Ljubljana _ _ _ _ _ _  

Tank _--_ 5 M W  *-- 
Tank _ _ _ _  25 MW E- 

Pool _ _ _ _ _  5 MW--- 
Pool _ _ _ _ _  1 MW--- 
Tank _ _ _ _  5 M W - - -  
Pool _ _ _ _ _  1 MW--- 
Tank _ _ _ _  100 KW_- 
Pool _ _ _ _ _  1 MW--- 
Tank _ _ _ _  5 MW--- 
Tank _ _ _ _  10 MW--- 
Tank ___” 100 KW-_ 
Tank _ _ _ _  20 MW-_- 
Pool _ - _ _  10 KF;w--_ 
Pool--- - 5 MW- - - 
Pool _ _ _ _  1 MW--- 
Pool ___. 3 hlWr--- 
Tank _ _ _ _  30 MW--- 
Pool _ _ _ _  1 MW--- 
Pool .___ 1 M V - - -  
Pool .___ 3 MW..-- 
Tank _ _ _ _  100 MW- 
Pool _ _ _ _  1 MW--- 
Tank _ _ _ _  100 KW-- 

I I -- 

1 Grant paid. 
2 Convertible to 50 MW. 
f Convertihle to 12 MW. 
 commission approved grant during 1961. 

494 

1 
hlanufacturer 

American Machine and Found- ____.__ 
Centre d’Etudes de 1’Eneqie ~ ‘ ; ~ , g ~ b ~ .  

Nuclear Development A w l a m ,  
Babcock and Wilcos _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
International General Electric..-- _ _ _ _ _  
Foster-Wheeler--- _ _  - - - - _ _  _ _  - - - - - - 
American Machine and FOU--_----- 
General Atomic _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
American Machine and Foundrp .______ ~ 

American Car and Foundry _ _ _ _ _ _ _ _ _ _ _ _  -: 
Americsn hlachine and Foun- _ _ _ _ _ _ _  

i Qenernl Atomic _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .  
American Car and Foundry _ _ _ _ _ _ _ _ _ _ _ _ _  i 
Norstom ________-_____________________ -‘ 
American Machine and Foundry-._.- .__ 
American Machine and Foundry-_-*-. 
International General Electric _ _ _ _ _ _ _ _ _ _ _  
American Car and Foundry-_ _ _ _ _ _ _ _ _ _ _ I  

Curtiss-Wright _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I 

i American Machine and Foundry _ _ _ _ _ _ _  I 

International General Electric--. .____. ~ 

General Atomic _____________-___-_______ 
American Machine and Foundry _ _ _ _ _  -_. j 
Qeneral Dynamics __________-__ - -_ - - -  .--! 

i 

-_  

1 

Country 

Australia ____-  - -- 
Austria- _ _ _ _  _-  - - 
Belgium - _ _  _-- - - 
West Qermany- - 
Switzerland- -- - - 
Italy _ _ _ _ _  _ _  - _-  - - 
Japan ________-- -  
Portugal- _ _ _ -  -- - 
Belgium - - - - - - - - 

i Canada--------- 

28,1961 Xorway _-_-_--  - - 
29,1961 France _______- -  - 
.30,1961 France _ _ _ _ _ _ _ - - -  

20,1961 France _ _ _ _ _ _ _ -  -- 
3,1961 Japan- ____- - -  ---  

,1961 West Germany-- 
, lSgl Netherb&.---- 
ootnote at end of tab1 



i. 6,1961 
3. 8,1961 

_- 
Argentina- - - - - - - - - 

Canada _ _ _ _ _ _ _ _ _ _ _  
West Germany---- 
United Tiingdom-- 
France _ _ _ _ _ _ _ _ _ _ _ _  
France _ _ _ _ _ _ _ _ _ _ _ _  
France _ _ _ _ _ _ _ _ _ _ _ _  
France _ _ _ _ _ _ _  _ _  - - - 
West Germany---- 
Venezuela.. _ _  - - - _ _ - 
Rep. of China----- 
France- _ _ _ _ _ _  _ _ _ _  
France - _ _ _ _ _ _ _ _ _ _ _  
France - _ _ _ _ _ _ _ _ _ _ _  
France _ _ _ _ _ _ _ _ _ _ _ _  
United Kingdom- 
United E=ingdom-- 
Italy _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Netherlands _ _ _ _ _ _ _  
Rep.of China _ _ _ _ _  
Rep. of China _ _ _ _ _  
Australia _ _ _ _  - - - - - - 
Italy _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Belgium _ _ _ _ _ _ _ _ _ _  
Canada _ _ _ _ _ _ _ _ _ _ _  
Canada _ _ _ _ _ _ _ _ _ _ _  
France-. - _ _ _  _ _  - - - - 
Norway _ _ _ _ _ _ _ _ _ _ _  
Turkey, _ _ _  _ _ _ _ _ _  
Australia _ _ _ _ _ _ _ _ _ _  
Austria _ _ _ _ _ _ _ _ _ _ _  
Belgium- - - _ _ _ _ _ _ _  
Rest Germany _ _ _ _  
3witzerland- - - - - - 
Italy _-_-____-_-- -_  
Japan _ _ _ _ _ _ _ _ _ _ _ _ _  
P o r t u ~ a l _ _ _ _ _ _ _ _ _ _  
Belgium _ _ _ _ _ _ _ _ _ _  
Canada _ _ _ _ _ _ _ _ _ _ _  
Korvay _ _ _ _ _ _ _ _ _ _ _  
France _ _ _ _ _ _ _ _ _ _ _ _  
France _ _ _ _ _ _ _ _ _ _ _ _  
Japan  _ _ _ _ _ _ _ _ _ _ _ _  
France _ _ _ _ _ _ _ _ _ _ _ _  
France _ _ _ _ _ _ _ _ _ _ _ _  
West Germany.--- 
Yetherlands __--___ 

il. 9,1961 
:, 10,1961 
3,10,1961 
;.17,1961 
~23,1961 
2.23.1961 
ii.23,1961 
1'. 24,1961 
2. 24, I961 
2. 24,1961 

-- 
- - - - - - - _ _  - _ _  - -. 
g m  124 
gms 1 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
gms 3,082 
gms 5,103 
gms 800 
gms 5 
gms 24 

- - - - - - - - - - - - - _ - 
gms 30 

_ _ _ _  _ _  _ _ _  _ _ _  _ _ _  
pms 3,021 
gms 1,417 
gms 1,437 
_____._________ 

grns .09 
gms 19.76 
gms 1,731.83 
gms 4,745 
gms 1.50 

- - - - - - _ - - - - - _ _  - 
gms 184.86 
gms 2,439 
gms .12 

_ _ _ _ _ _ _ _ _ _ _ _ _ -  -. 
gms 672.75 

_________- - - - -  -- _ _ _  _ _  - _ _ _  __--- -. 

g m  3,176 
__________- -  ---. 

___-__-_-- -  - ---. 
- - - - - - - - - - - _ _  _. 
(9 

pms 537 
g m s  5,751.19 
gnB 7,234.8 
grns 6,133 

_ _ _ - _ _ _ _ - - - - -  --. 
gms 316.62 
p s  259 
gmS 3,102.47 

_____-_- - -  
gmS 49.04 
gms 9% 98 
gmS 2,920 

i. 28,1961 
il. 29,1961 
". 30,1961 
-. 3,1961 
1. 20,1961 
.?. 20,1961 
2. 21,1961 
2. 21,1861 

,4PPENDIX 14 

nkTERL4LS SIIIPXESTS TO FOREIGX COUXTRIES 

December 1960-Norember 1961 

Uranium i I 
I 

U-235 I-- Country 

5 !j 7 b 3 b Bee footnote at end of table. 

- 

I'YPe ' 
transal 

tion 

- 
Sale 

Sale 
Sale 
Loan 
Lease 
Lease 
Lease 
Sale 
Sale 
Sale 
Sale 
Sale 
Lease 
Lease 
Lease 
Sale 
Loan 
Sale 
Lease 
Lease 
Sale 
Sale 
Lease 
Lease 
Sale 
Sale 
Sale 

Sale 
Sale 

Lease 
Sale 
Sale 
Sale 
Sale 
Sale 
Lease 
Lease 
Lease 
Lease 

Sale 
Lease 
Lease 
Lease 
Lease 
Loan 
Sale 
$ale 

Purpose and 
remarks 

Research. 

Research. 
h'BS Standard. 
TNCC 
Research 
Research. 
Research. 
Fission Counter, 
Research. 
source. 
Research. 
Research. 
Store. 
Research. 
Research. 
Research. 
Research. 
Research. 
Research. 
Fission Counter. 
Research. 
Research. 
Research. 
Fuel BR-2. 
NBS Standards. 
NBS Standards. 
M T R  Type Ele- 

ments. 
Process Heat. 
Research. 

Research. 
Research. 
Research. 
Research. 
Research. 
Research. 
Research. 
Research. 
Fuel for BR-2. 
Fuel for X R X  

React. 
Research. 
Research. 
Research. 
Research. 
Research. 
EANDC. 
Research. 
Research. 

49 5 
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Date 

Apr. 25,1961 
Apr. 28,1961 
-4pr. 30,1961 
May 3,1961 
May 9,1961 
May 15,1961 
May 17,1961 
May 19,1961 

May 24,1961 
May 24,1961 
May 25,1961 
May 26,1961 

May 31,1961 
May 31,1961 
May 31,1961 
June 2,1961 

June 2,1961 

June 5,1961 
June 5,1961 
June 5,1961 
June 7,1961 
June 7,1961 
June 8,1961 
June 15,1961 

June 20,1961 
June 23,1961 
June 23,1961 
June 26,1961 
June 26,1961 
June 27,1961 
J m e  30,1961 

June 30,1961 
June 30,1961 
June 30,1961 
June 30,1961 

June 30,1961 

June 30,1961 

June 30,1961 

June 30,1961 
June 30,1961 
July 3,1961 
July 10,1961 
July 11,1961 
July 11,1961 
July 11,1961 
July 12,1961 

Country 

Israel.. - - - _ _  - - - 
West Qermany- - _. 
S. Korea 
New Zealand-----. 

West Qermany---. 

France- _ _ _ _ _ _  _ _ _ _  - 

See footnote at  end  of table 

Uranium -- 
Percent 
enrich. 

Decen 

. 25,1961 
Stow. . 28,196' 

6 , lW XBS atan- 

12,196 S B S  StzmduB 

13,196 XBS StanCh-Q 

See footnote at end of is 
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E MATERIAL SHIPMENTS TO FOREIGN COUKTRIES 

Decemler l%@-Sorember l96l-Continued 

i Uranium Type oi 
Other materials transac- 

tion I _- 

Purpose and 
remarks 

, 
Country 

r-235 i 
!---- I 

Lease 
Lease - 

Lease. 
Sale--. 
Sale.-. 
Lease. 
Sale--. 
Sale--. 
Loan-. 
Lease. 
Sale--. 
Sale--. 
Lease. 
Lease. 
Sale- -. 
Sale- - . 
Lease. 
Lease. 
Gift.-. 

Lease 
Sale--. 
Sale--. 
Lease 
Lease. 
Sale--. 
Sale--. 
Sale--. 
Sale--_ 
Sale--- 
Lease - 
- - - - - - - 
- - - - - - - 
Lease. 
Sale--- 
Lease. 
Lease ~ 

Sale--. 
Sale--. 
Lease. 
Lease. 
Lease. 

Lease. 
Gift--. 

Lease. 
Sale--. 
Lease. 
Sale--. 
S d L  
Sale-- 
Sale--. 
Sale-- 
Lease. 

Research. 
2 Fission 

Counters. 

France ._________.. I gms 7,053.88 
Greece __.___.._... ems 0.69 

Research. 
Research. 
Research. 
XRX Reactor. 
Research. 
NBS Standard. 
Research. 
Research. 
Research. 
Research. 
Research. 
h'RG Reactor. 
DIDO Reactor. 
Research. 
Store. 
Store. 
Sample Ex- 

change. 
Research. 

Greece- - - - - - - -. - - . 
Belgium - - - - - . - - - .  
Belgium- - - - - - - - - 
Canada.. - -. - . - _ _  . 
Rest Germany--- 
Belgium- - - - -. _ _  -. 
Sw-eden- - - - - - - -. . . 
Japan- - - - - _ _  - - - - _. 
Norway 
Sweden- - _ _ _ _ _ _ - -  

Netherlands- - _ _ _  - .  
Canada.. - - - - -. - - - .  
West Qermany-_. 
New Zealand _ _  _ _ _  
France- _ _ _ _ _ _ _ _ _ _  
France- _ _ _ _ _  _._ 

United Kingdom- 

gms 5,981.27 
_ _ - _ _ _ _ _ _ _ _ _ - -  

grns 7,558.07 
gms 1,123.01 

gms 0.25 

grns 4,740 
pms 3,750 

grns 4,424.50 
gms 1,563.49 

_________...__ 

__-_._..____-- 

9 
90 

--- Research. 
--- Research. 
-- - Research. 
--- &arch. 

4p$. 15,1961 
#g. 17,1861 
cng. 21,1961 
,a. 24,1961 

25,1961 
,a. 28,1961 

rg. 31,1961 
*pt. 11,1961 
9pt. 11,1961 
+pt. 11,1961 
rqpt. 13,1961 
3pt. 13,1961 
2pt. 13,1961 
3pt. 13,1961 
$p t .  14,1961 
3pt. 14,1961 
Ppt. 15,1961 
hpt. 15,1961 
Ppt. 15,1961 
9pt. 18,1961 

9pt. 25,1961 
kpt. 28,1961 
bet. 6, 19E1 
Oct. 12,1961 
Oct. 13,1961 
Oct. 16.1961 
Oct. 16. 1961 

Oct. 19,1961 
Oct. 19,1961 

Oct. 20.1961 
Oct. 23,1961 
Oct. 24,1961 

iept. 20,1961 

Oct. 26,1961 
Nov. 2,1961 
Nov. 2,1961 
Sov. 2,1961 
Nov. 3.1961 

gms 3,009 
g m s  389.14 

grns 5,405.53 

grns 402 
grns 688.52 
gms 3.30 
gms .93 

gms 99,474 
grns 1.80 
gms 4,770.96 
gmS 1,511.40 

gms 2,342.62 
gms 61 

gms 272.91 
gms 46.53 
gms 3,353.17 
gms 2,855.95 
g m s  3,172.93 
grns 42,206 

grns 2,290.29 
_ _ _ _ _ - _ _ _ _ _ _ _ _  

gms 542.27 
_-_-_-- - - - - -_-  
g m ~  7,480 
_ _ _ _ _ _ _ _ _ _ - - - -  

grns 0.50 

g m s  4,296.86 

-- Sub-Cfitia1 
Exp. 

e -  Research. 
- -  Research. 
2- Research 
? -  b e a r c h .  
- -  Research. 
.- Research. 
.- Dbt.  to F m a  

t% Belgium - Research. 
- Research. 
- Research. 
- Test Reactor. 
- Test Reactor. 
- Research. 
- KBSStandard. 

- Store. 
- A-BS Standard. 
. NBS St;uldard. 
. X;RS Stun- 

. XBF Standard. 

KBP Standard 

Source. 
source. 
Research. 
Research. 
KBS Standard. 
XBS Standard. 
source. 
Research. 
Fission Counter. 
Research. 
US. Exhibit. 
US. Exhibit. 
Research. 
Research. 
source. 
Research. 
Research. 
Research. 
Research. 
Research. 
NORA Reactor 

(Norway). 
Research. 
Research. 

Japan _-_. . - - - - 
United Kingdom- I Fuel Fohricn- 

tion. 
S B S  Standard. I j Store. 

I Research. 
I Research I Store. 
1 Store. , Research. 

~ Research. 

Research. 
source. 
Research. 
source 
Research. 
Research. 
Moderator. 
Moderator. 
Fue!-Ispra. Nov. 6,1961 

5 D 1 6 3 8 See footnote at end of table 
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Date 

Nov. 10,196 
Nov. 11,196 
Nov. 14,196 
Nov. 16,196 

Nov. 17,196: 
Nov. 21,1961 
Nov. 21,1961 
Nov. 24,1961 
Nov. 30,1961 
NOV. 30,1961 
Nov. 30,1961 
Nov. 30,1861 
Nov. 30,1961 
Nov. 30,1961 
Nov. 30,1961 

NOT. 30, If61 
h'ov. 30,1961 

NOV. 30,1961 

*Amount 

Stat ern ent 

The President's announcf 
be made available for peo 

I of 166,000 kilograms 
ncement of peaceful api 

ms for distribution P 
ibution to other count1 

n to  cover existing co: 
ew years under domc 
for research, test, ax 
ul uses in AEC's ow1 
last Presidential dc 
t the total of matex 
d equally between do1 
me, the 100,OOO kilogr 

W r h d  iirpninm f+nm T.s 
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----- 

-ar& 

,@SIDENTIAL DETERMIXATION INCREASING EXRICHED U R A ~ T T M  
\~ A 4 u ~ ~ ~ ~ ~ ~  

Statement by  the President, September 26,1961 
'-* ab6 

ress in using atomic energy for peaceful purposes is evident in the numer- 
Btional and international programs for scientific research and for the 

plopment of nuclear power and other applications. Many of the current 
.3cts and those contemplated for the future are based on the use of enriched 
,illm. I am announcing today a further step by the United States to meet 

bflre determined under section 41b of the Atomic Energy Act of 1954 that 
Baount of enriched uranium to be made available for peaceful uses at home 
droad will be increased to a total of 165,000 kilograms of contained uranium 

~ Of this total, 100,000 kilograms is to be available for distribution within 
Cnited States under section 53 of the Atomic Energy Act and 65,000 kilograms 
distribution to other countries under section 54. These amounts have been 
.,Dlmended by the Atomic Energy Commission with the concurrence of the 
?etaries of State and Defense, The material will be distributed as required 
: a  period of years and will be subject to prudent safeguards against un- 
jorized use. 
2is action increases the amounts of uranium 235 made available by preTious 
?rminations announced on February 22, 1956, and July 3, 1957. The new 
m t s  are estimated to cover present commitments and those expected to 
made during the next few years under domestic licenses and foreign agree 
jts. The purpose of this announcement is to provide continuing assurance of 
availability of enriched uranium for peaceful programs contemplated at 

3e and abroad. As those programs develop in the future, it will undoubtedly 
necessary to make further determinations to meet their requirements. The 
lacity of the United States for producing enriched uranium is sufEcient to 
d all foreseeable needs for peaceful uses in addition to our defense needs. 
I discussion of the new determination is contained in the attached statement 
the Chairman of the Atomic Energy Commission. 

3atement by  the Chairman, Atomic Energy Commission, Beptember 26, 196f 

needs for this material. 

l'he President's announcement today that the amount of enriched uranium 
be made available for peaceful uses at home and abroad has been increased to 
atal of 163,OOO kilograms of contained uranium 235 is an important step in the 
Tancement of peaceful applications of atomic energy. Of this total, the 100,OOO 
sgrams for distribution within the United States and the 65,OOO kilograms for 
;nibution to other countries were recommended by the Atomic Energy Com- 
aion to corer existing commitments and those expected to be made during the 
It few years under domestic licenses and foreign agreements, including ma- 
Aal for research, test, and power reactors, The availability of material for 
3ceful uses in AEC's own facilities is not part of this determination. 
The last Presidential determination was announced on July 3, 1957, and 
'laght the total of material available to l00,OOO kilograms of uranium 235, 
%ded equally between domestic and foreign uses. As explained by the AEC at 
st b e ,  the 100,000 kilogram figure was in units of equivalent output of highly 
riched uranium from U.S. production plants. However, most of the uranium t0 
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licenses and foreim agreenlents are in terms of kilo 
contained in the material supplied. Therefore, for simplicit 
tion is expressed in kilograms of coirtaiined uranium 
kilograms of contained uranium 235 to be available is estimated 
equivalent of about 140,000 kilograms of uranium 235 in highly e n r i r . b ~  
50 that the new determination represents an increase of 4o I,ercent rtf 

previous total. 

fu l  uses is based on anticipated needs for Present Projects and those ez 
start during the nest  few wars. On earlier occasions, the foreign and 
requirements were estimated to be about equal, and thus the 9 n ~ t i  
material determined to be available for domestic and 
identical or nearly so. 
being made available for domestic than foreign usee reflects, 
least, a somewhat more rapid increase in the domestic 
for enriched uranium than in the foreign needs, but does not necessarilr 
a precedent for future determinations. As ne= requirements fo; 
uranium develop with expanded U s e  of atomic energy a t  home and abrmd, 
quantity of material to be made available for distribution by the AEc eelll 
reexamined periodically. 

Allocation of enriched uranium to a reactor project includes material 
fuel loading, for  fuel COIISUIllPtiOn Over the period of the domestic 
foreign agreement, and for the “pipeline” associated 
storage of fuel elements, cooling and shipment of irradiated fuel, and 
processing of irradiated fuel to recover special nuclea 
uranium 235 contained in  enriched uranium returned to the AEC is deduct 
the amount supplied by the AEC in  computing how much is available for 
distribution. The material allocated to a reactor project may not be corn*€ 
distributed for several decades. 

,4s of June 30, 1961, there were in effect in the C‘nited States construction 
mits or operating licenses for 10 power reactors, 3 test reactors, 69 rewarn 
actors, and 14 critical-experiment facilities, in addition to 409 special 
material licenses for uses other than in reactors or critical-experiment f 
Agreements for cooperation in the civil uses of atomic energy are in effect 
the Unit& States and a large part  of the free world, 
West Berlin ; 14 of these agreements provide for  cooperation on paver 
In addition, agreements are i n  effect with the In 
Agency and the European Atomic Energy Community (EURATOX) . 
agreements for cooperation in the civil uses Of atomi 

material for research reactors and those prorid 

The Presidential determination of enriched uranium 

The fact that more enriched 
p r ~ e n y i g  

for the m o ~ a t  

Most of the work 
commercial firms 
tract to the AEC. ( 

maintain complete 
the following page 
&mined from the 
and the costs incur 

Costs shown in thi 

Enriched uranium for peaceful purposes is distributed abroad OnlF 

supplied will k)e used esc.111sirely for p t i C e f U 1  Pur 
allo\Ting inspectioil of nlaterials, facilities, and records 
inspectors a re  also included, as  appropriate. 

~h~ uranium ~5 content of enriched uranium distributed abroad is 
liuiited to 20 percent. 
may be made available for research and test reactors and reactor experf 
Agreements providing for the transfer Of Such high 
purposes or for the transfer of enriched Uranium for POwer reactors 
comprehensive safegnard pro-risions. 
0; uranium containing up to 20 percent uranium 
tain more limited safeguard proyisions. 

K.P.  or intgrnati‘’ 

HoweI-er, uranium Containing up to Wrcent UrS”iPl”t 

Agreements covering Only the 

The Atomic Energ 
president and Con 

functions pre 
peaceful uses of at( 
involving manufactt 
uses of atomic enei 

Funds are provide 
struction and one f 

with the re 
AEC is engaged in 
quires knowledge { 

system provides th 
counting principles 
heen combined intc 



m e  Atomic Energy Commission is an independent agency, responsible to the 
president and Congress, created in fiscal year 1947 to perform the atomic en- 
ergy functions previously assigned to the Army and further to e n c o u r a g e  the 
peaceful uses of atomic energy. To do this, the AEC is responsible for activities 
mvolving manufacturing, basic and applied kesearch, and regulating the peaceful 
Wes of atomic energy. 

Funds are provided to AEC in two congressional appropriations-one for con- 
struction and one for operations. The AEC a c c o u n t i n g system therefore must 
comply with the requirements of Federal Government accounting. However, since 
AEC is engaged in large industrial and research activities, its management re- 
quires knowledge of the cost of each step in its operations. The AEC accounting 
system provides this through the application of commercial accrual and cost ac- 
counting principles. For AEC, both governmentaland commercial accounting have 
been combined into a single system. The principles of both, therefore, underlie 
the preparation of this report. 

Most of the work involved in  actually achieving the AEC goals is performed by 
commercial f i rms,  o r  educational or other non-profit organizations under con- 
tract to the AEC. Govxnment-owned facilities are operated by contractors who 
maintain complete accounting records on those activities. The report contained in  
the following pages is a consolidation of the contractor reports and information 
obtained from the AEC records. It shows the AEC assets,  liabilities and equity, 
and the costs incurred by AEC in carrying out its responsibilities. 

Costs shown in this report include depreciation unless specifically noted to the 
contrary. 

50 1 
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DISTRIBUTION OF 1961 OPERATIONS 

$ 733 28.1% PRODUCTION O F  NUCLEAR MATERIALS ..................................................................... 
637 2 4 4  PROCUREMENT OF RAW MATERIALS ................................................................... 
516 19.7 WEAPONS DEVELOPMENT a FABRICATION ......................................................... 
437 16.7 REACTOR DEVELOPMENT 

154 5.9 PHYSICAL RESEARCH 

5 4  2.1 BIOLOGY 6 MEDICINE 

81 3.1 OTHER 

................................................................... 

................................................................... 
...................................................................... 

.......................................................... 
$2,612 100.0% 

* REACTOR DEVELOPMENT . , . 5 4 3 7  mi l l ion  

MILITARY CIVILIAN GENERAL SATELLITES 
b MISSILES 

- =- ~ 

*c 

g $  PHYSICAL RESEARCH . . .  $154 mi l l ion  =s 

~ 

3% HIGH ENERGY FUSION CHEMISTRY NUCLEAR METALLURGY OTHER 
- POWER STRUCTURE 3 

~ -- - - 

* BIOLOGY AND MEDICINE ... 5 5 4  mi l l ion  

SOMATIC MOLECULAR ENVIRON. 
EFFECTS OF 6 CELLULAR RADIATION 
RADIATION STUDIES STUDIES 

5 0 0 1 b 4 3  

CANCER RAD. 6 OTHER 
RESEARCH HEALTH 

PHYSICS 
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PRODUCTION ACTMTIES 

The cost of procurement of raw niaterlals decreased $80 million 
$637 million in f iscal  year 1961. 

PROCURE 

and other raw material 
7 million in 1960. 

The cost of producing nuclear material increased $ 2  mlli,on to s~~~ 
million in f iscal  year 1961. 



YELOPMEIT 
\l ION 

’hp8 PROCUREMENT COMMITMENTS 
(in millions) 

Domestic . $1,477 

361 Canadian 
389 Overseas - 

Total $2,227 
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0 The cost Of b l o k  

million in ftscal ye- RESEARCH AND DEVELOPMENT A C T ~ T I E S  

The cost of fusion F 
in ilscal )rear 1961. 
operations. 

.The cost of developing nuclear reactors i n  fiscal year 1961 was s437 
million. 1961 costs increased 938 million over  1960. 

The cost of developing civilian power reactors 1 n c r e  a s  e 
million to $102.3 million. 

The cost of developing nuclear power for satellltes, missiles 
small power sources increased 1 2 2 . 3  million to S65.5 n~l1llo,,. (Set 
chart on next page.) 

s2.3 

The cost of developing nuclear power for militar) reactors ,n- 
creased $7.6 million to 5178.1 million. 

0 The cost of research in chemistry. physics and metallurn 
23% to SI24 million in fiscal year 1961. 

The 33 BEValternating gradient proton-synchrotron at Brookhaven 
was dedicated early in fiscal year 1961. 

REACTOR DEVELOPMENT CHEMICAL,  PHYSICAL 
AND METALLURGICAL 





Resea 

CUmuL 
ThrOi 

June 30 

I)evelopment of nuclear reactors for both civilan and military 
by AEC in fiscal year 1961. The cost Of reactor development 
1960 to $437 million in 1961. 

r 

General Reactor Research and Development 

Research and development effort on general reactor systems, fu  
separations systems, and disposal of radioactive wastes cost $86 

an increase of $5 million over 1960. s 15 

Fiscal year 
1. 

< 5  3 
1961 1960 

(in fkoltsands) 

Reactor fuels and materials development $19,718 $17,359 

reactor development 33,093 29.346 

Engineering physics and advanced 

4 

47 RAFT REACTORS$ - 
2,468 4,700 - 65 

Reactor components development 2,656 2,624 - 
Fuel element separations systems 

Waste storage and disposal systems 
6,570 7.218 development 

_ _  
1 - 12,124 10,205 

Operations of service facilities and 
miscellaneous 9,444 

L__ 
9,852 - 

Total $86 073 
__L_ $81 304 A 

I. 

5 

13 

- 
- 

LLI'TE AND SMALL 
1 - 
6' 

c_ 

Reactor Develop- $2,4 
s 

c deprectatatlon but d 
t k e s  not include costs of prlv 

$The Aircraft Nuclear Propulsio 

E. 

n 



509 

tor Development Cost Summary 

Research and Development 
costs  * 

Cumulative Fiscal Fiscal June 30, 1961 

Capital Plant and Equipment 
I 

c 

Through Year Year Completed Construction 
plant in Progress 

(in millionsl 

Total 

(in millions) 

S 51.1 $ 26.2 $ 22.1 $ 1.9 

12.4 
8.9 
11.2 
19.5 
52.4 

106.3 

7.1 

$ 49.2 

7.2 
1.2 
3.8 
.4 

13.7 

.1 

75.6 

5.2 

53.2 

- 

$ 151.2 

51.7 
27.7 
32.1 
53.7 

133.3 

7.4 

457.1 

45.4 

472.4 

19.6 
10.1 
15.0 

11.9 10.5 
9.3 10.1 
8.2 8.4 
21.4 19.0 
22.2 27.5 

19.9 
66.1 

.1 

181.9 

12.3 

54.1 

3.1 2.4 

102.3 100.0 

13.5 12.0 

-- 
-- 
-- 

71.1 69.7 

93.5 88.8 

-- .9 

36.7 

- 
__. 

20.4 - 

14.1 
6.7 

20.8 

1.6 

19.6 

$213.4 

RAFT REACTORS1 

AND SPACE 

sket (Project Rover) 
mjet (Project Pluto) 

Total 

LLITE AND SMALL 
ER SOURCES 

XRAL 

~- 

201.3 238.0 650.3 

13.8 

74.2 
57.9 

5.3 4.2 -- 

14.8 
4.0 

25.2 15.4 
23.0 16.3 -- 28.9 

10.7 

39.6 - 48.2 31.7 
-_L_ 

18.8 

4.9 

211.7 

$570.7 

132.1 

41.7 17.3 11.5 

86.1 81.4 

-- 
-- 

6.5 

231.3 

$784.1 

650.8 

$2,463.6 
2 Reactor Develop- 
s n t  Costs $437.3 $399.3 -- -- 
'includes AEC depreclatlon but does not include funding by other Federal agencies. 
+Does not include costs of private organizations participating in the pdwer demonstration reactor 

Aircraft Nuclear Propulslon Program was discontinued in fiscal year 1961. 



Yankee Atomic Electric Co. 

Fiesearch and development 
Plant, equipment and land 
Waiver of use charges 
Fuel fabrication 

h e ,  Mass. 

TOW 

Power Reactor Development 
Co., Llgoona Beach., 
MlcJ~igan 

Research and development 
Plant, equipment and land 
Waiver of use charges 
Fuel fabrication 

Date of 
Criticality 

and 
Plant Capacity 

ekw (net) 

Commenced 
Operations 
July 1961 * 
141,000 ekw 

January 1962 
94,000 ekw* 

Total 

Rural Cooperative Power 
Association, Elk River, 
Minnesota 

Plant, equipment and land 
Fuel fabrication 

Total 

City of Piqua 
Piqua, Ohio 

Research and development 
Plant, equipment and land 
Fuel fabrication 

Total 

Consumers Public Power 
District, Hallam, Nebr. 

Research and development 
Plant, equipment and land 
Fuel fabrication 

Total 

5 0 0 1 b 5 0  

January 1962 
22,000 ekw 

December 1961 
11,400 ekw 

March 1962 
75,000 ekw 

Assist- 
ance 

t 4.9 

1.0 - 
5.9 - 
2.6 

1.9 - 
4.5 - 

8.1 
.3 

8.4 
- 
- 

3.5 
6.3 
.a 

10.6 
- 
- 

14.8 
25.6 
1.1 

41.5 
- 

$ .2 
39.6 

1.8 

41.4 
_2_ - 
20.7 
55.4 

3.2 

79 3 d 

1.6 - 
1.6 - 

3.8 - 
3.8 - 

18.1 

- 
18.1 

$ 5.0 

3.7 

6.7 
- 
2-_ 

3.6 

3.7 

7.3 
- 

9.3 
.s 

9.8 
- - 

3.5 
8.3 
1.2 

13.0 
- 
- 

16.0 
28.B 
2.9 

47.8 
- 
- 

FINANCIAL R 

phiMelph@ Electric CO. 
York County, B. 

Research and development 
plant, equipment and land 
Waiver of use c.-. --- 
Fuel fabrication 

Total 

puerto Rico Water Resources 
Authority, Pun- 
Higuera Puerto Rico 

Research and development 
Plant, equipment and land 
Fuel Fabrication 

Total 

SUmm;lrY 
Research and develnnmont 
Plant, equipment I 
Fuel fabrication 
Waiver of use charges 

Total 
I 

*& reported by partlciwnl 
?Includes estimated C O S U  f!  

r 
j 
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s -2 
a. 4 

3.1 

23.2 
57.5 

1.6 - 
1.6 - 

3.0 - 
3.9 - 

20.6 - 
ao.6 

c l ’ o ~ - V i r g i n l a  Nuclear 
m e r  Assoc., Inc. 
parr, South Carolina 

Research and development 
plpnt, equipment and land 
Wmer of use charges 

Consumers Power Co. of 

Big Rock POLnt, Mich. 
Research and development 
plant, equipment and land 
Waiver of use charges 

philadelphia Electrlc Co. 
York County, Pa. 

Research and development 
Plant, equipment and land 
Waiver of use charges 
Fuel fabricatlon 

Date of 
Criticality 

and 
plant Capacity 
. ekw (net) 

June 1962 
62,000 ekw 

August 1962 
16,950 ekw* 

September 1962 
47,808 ekw 

Total Cumulative 
June 30, 1961 Estunated zz-Tzz AEC Particl- 

Assiet- pant’s Assist- pant’s 
ance Costs’ ancet Costs’ 

(in millions) 

$ 5.9 8 .2 
14.3 

.3 
.1 

6.2 .14.6 
-- 
-- 

6.9 .9 
5.2 

- -  
6.9 6.1 -- 

1.2 
10.6 

7 -  

1.2 10.6 -- 
June 1964 

40,015 e&* 
12.5 1.5 

3.1 
.I  - -  

12.6 4.6 - -  
puerto Rico Water Resources 

Authority, h n t a  16.300 ekw* 
Higuera Puerto Rlco 

Research and development 
Plant, equipment and land 
Fuel Fabrication 

December 1962 

Total 

Summary 526,413 ekw 
Research and development 
Plant, equipment and land 
Fuel fabrication 
Waiver of use charges 

Total 
- - ~ 

1.1 .3 
3.6 1.3 

4.7 1.6 
-- 
-- 

53.4 23.8 
a43.6 153.0 

2.2 4.9 
3.3 

$102.5 $181.7 
-- -- 

*A6 reported by participant. 
thcludes estlmated costa for five years after operations commence. 

8 8.3 $ .2 
22.4 

3.5 

10.1 26.1 

1.8 - -  
-- 

13.9 2.9 
17.7 

3.0 

15.1 23.6 

1.2 - -  
-- 

4.2 

1.7 

5.9 27.6 

27.6 - -  
- -  

14.5 5.6 
29.2 

1 .o 
17.0 35.8 

2.5 - -  
- -  

1.4 .3 
9.3 3.5 

11.5 3.8 

8 -- 
- -  

70.4 32.4 
55.8 224.4 

5.4 14.2 
14.6 -- 

$146 2 $271.0 A -  
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Satellite and Small Power Sources F 
tions of the laws of 

@'structures, materials r 
the major physical reSeafc 

The cost of research and development of reliable, lightweight SOurceS 
space vehicles and for other applications amounted to $17 million In flsca, 
with $11 million in 1960. 

The table below shows a comparison Of 1961 and 1960 research and development 
iliary radioisotope and reactor space power systems, 

lovling table shows a 

Radioisotope power systems 

Reactor space power systems 

Total 

Missile and Space Propulsion Reactors 

Fusion power researc 
High energy physics 
Chemical properties a 
Nuclear structure and 
Metallurgy and mater1 
Systems and material: 
Physical and chemical 

Computer research a n  
Other physical resear 

Total 

separation 

AEC cost of research and development of missile and space propulsion systems 
$48 million in  fiscal year 1961 from $32 million in 1960, an increase of $16 miillon. 

Rocket (Project Rover -Space) 

Ramjet (Project Pluto -Missile) 

Total 

roaches to the proDlem dIr 
these various approaches for 1961 1960 

(in thousands) 

$25,143 $15,462 
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PHYSICAL RESEARCH 
=zs 
s&tigations of the laws of nature, including neutron physics, elementary-particle physlcs, 

ar structures, materials related research, and research effort to harness fusion energy 
the major physical research areas in fiscal year 1961. 

following table shows a comparison of costs in  major scientific a reas  for fiscal years  1961 
1960. 

Fiscal Year - 
1961 1960 

(in thotcsandsl 

$ 30,136 $ 32,148 Fusion power research High energy physics 47,521 32,263 

Chemical properties and reactions 25,166 23,116 
Nuclear structure and neutron physics 19,757 17,894 
Metallurgy and materials research 15,344 12,672 
Systems and materials chemistry 5,333 5,811 
Physical and chemical methods of isotope 

separation 1,927 2,405 
Computer research and developnlent 3,489 2,856 
Other physical research 5,432 3,680 

$154,105 $132,845 Total 

lscal year 1961, the cost of the program leading to the future development of fusion energy 
the production of power was $30 million compared to $32 million in  1960. Severaldifferent 
roaches to the problem are being made. The table below shows a comparison of the costs 
these various approaches for  fiscal  years 1961 and 1960. 

I 

Fiscal Year 

1961 1960 

t i t i  tkottsatids) 

$11,040 $14,483 
3,528 2,907 

789 1,068 
6,552 5,575 

4.426 3,984 
3,801 4,131 I 
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High Energy Physics 

Princeton-Penn Accelerator 3 BEV* 

Alternating Gradient Synchrotron 33 BEVt 

Cambridge Accelerator 6 BEV* 

Cosmotron 3.2 BEVt 

Zero Gradient Synchrotron 12.5 BEV* 

Bevatron 6.2 BEVt 

184" Cyclotron 740 MEVt 

California Institute of Technology Accelerator 
1.5 BEVt 

Stanford Accelerator$ 

Other 

Total 

$ 3,475 

4,601 

731 

5,123 

3,014 

11,466 

1,672 

73 1 

3,143 

13,565 

$47,521 - 

s l.li5 
7;2 

3 79 

4,621 

2,424 

10,01: 

1,964 

792 

1,018 

9,101 

$32,263 

- 
- 

*Under construction. 
tIn operation. 
t.4uthorized by the 87th Congress. 

FISAXCIAL 

BIOLOGY 

AEC biomedical rese 
8 milhon. Increased effc 

b48' safety from radlatlon k 
,til IC energy (mcludmg its 

CeS. 

ollowlng table shows a com 

,st of 

Somatic effects of radiatit 

m i a t i o n  genetics 

Combating detrimental efl 

Molecular and cellular le 

Environmental radiation : 

Radiological and health pt 

Chemical toxicity 

Nuclear energy civil effec 

Cancer research 

Beneficial applications 

Total 
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-=a a s s BIOLOGY AND MEDICINE RESEARCH 
I 

.2 s _- 
e& of AEC biomedical research w a s  $53.8 million in fiscal year  1961. The cost in 1960 
$48.8 million. Increased efforts were made in environmental research required to assure 
public safety from radiation hazards. Research activities have continued in the utilization 

IC energy (including its tools a d  by-products) 111 the b i o m e  d i c a 1 and agricultural 

foliowing table shows a comparison of costs in fields of biomedical research in 1961 and 

Somatic effects of radiation 

Radiation genetics 

Combating detrimental effects of radiation 

Molecular and cellular level studies 

Environmental radiation studies 

Radiological and health physics & instrumentation 

Chemical toxicity 

Nuclear energy civil effects 

Cancer research 

Beneficial applications 

Total 

Fiscal Year 
P 
1961 1960 

(in thousands) 

$14,047 

4,075 

2,147 

9,640 

8,648 

4,278 

578 

1,458 

5,137 

3.858 

$11,463 

3,579 

2,391 

9,243 

7,061 

4,694 

561 

1,441 

4,698 

3,743 

$48 878 
I__ 



RESEARCH LABORATORIES 

A malor portion of AEC research and development is conducted in governme 
tories. The investment in completed AEC -owned research facilities a t  J~~~ 

billlon. These facilities include research and development reactors, acceler 
laboratory buildings, equipment and research devices. 

Los Alamos Scientific Laboratory 

Argonne National Laiioratory 

Oak Ridge National Laboratory 

Brookhaven National Laboratory 

Lawrence Radiation Laboratory 

Bettis Atomic Power Laboratory (including 
Naval Reactor Facility at  NRTS, Idaho) 

Knolls Atomic Power Laboratory 

Ames Research Laboratory 

Hanford Laboratory 

Savannah River Laboratory 

Investment in 

June 30, 1961 
Completed Plant Operating Cme 

5 

186p 1961 

(in thousands) 

$163,660 73,997 S 6 4 , W  

48,442 +Il,wi 

161,633 67,610 66.201 

129,391 106,066 90.44s 

106,962 61,038 57,m 

147,841 

109,678 29,082 23,4St 

82,160 45,221 41.388 

4,377 4,136 10,022 

78,048 32,750 27,428 

48,417 14,314 13.842 

Grants for the 1 
Operation of sc 
Training institc 
Fellowships -2’  
Other costs 

Waiver of use 
Security cleara 

Industrial Applications -Ra 

Nuclear Reactor Hazards I 

Mobile Isotope Trainlng c( 
Training Courses for Stat€ 

Government Employees 
Radiochemical and CoUntb 

After deducting revenue of 
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EDUCATION AND TRAINING 

1 assis tance t o  colleges, unlversities, t eachers  and students, for the purpose of encour-  
erest  in the curr lculum and courses  offered in the field of atomic energy,  amounted to 
lion in f iscal  year  1961. In addition, the AEC h a s  source  and speclal nuclear  mater ia l s  
0 educatlonal Instltutlons valued a t  $10.7 million on which use charges  are waived. 

Fiscal Year 1961 

(in thousands) 

$3,521 
2,299 
1,260 
1,286 

501 

Grants for the purchase of equipment 
Operation of schools and courses 
Training institutes -680 teachers 
Fellowships -272 fellows 
Other costs 

Q QF.7 

517 

V,"". 

378 
9 

Total $9,254 

Waiver of use charges 
Security clearances 

for the purclzase qf eqiripirwzt. Financial ass i s tance  in  the form of grants  fox the  pur- 
f training equipment w a s  made to 248 American col leges  and universities. The cost  w a s  
illion in f iscal  year  1961. 

107 4 
22 72 

17 108 

19 11 

8 18 

7 1 

41 219 
61 

141 

tr 1961 
. .  -. 

i &oiz qr schools atid cuui-ses. The following table shows the number of s tudents  in attend- 
and the cost  of operat ing two schools  and nine c o u r s e s  in the field of nuclear  technology. 

660 

29s Cost Fiscal Net Operating 

Number of Students Yea 

Foreign Domestic (in fltu~lsands) 
201 

451 

465 phools: 

, . 
bternatlonal hst i tute  of Nuclear 

Science and Engineering-ANL 
puerto Rico Nuclear Center 

cations -Radioisotopes - 
upervisors Training Course - 

r Operations Supervision 
Course -0RNL 

Course -0RNL 

Course -0RLNS 

Nuclear Reactor Hazards Evaluation 

Radioisotopes Special Training 

Traveling Science Teachers Course -ORINS 
Mobile Isotope Trainlng Course -ORINS 
Training Courses for State and Local 

Radiochemical and Countmg Procedures Course 
Government Employees 

$ 649 
911 

98 

(12) 

70 

82 

181 
18 
34 

41  
3 

I_ 

$2,087' 
___II 

Total 

~ 'After deducting revenue of $212  thousand 
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Source and special nuclear materials 
Heavy water 
Radioisotopes 
Vanadium pentoxide 
Other materials 
Services 

Total 

Materials Leased 

Fiscal Year 

1961 1960 
- 

{in tholcsands) 

6.575 $ 4,061 
4,867 5,560 

1,803 2,209 
1.581 209 

386 255 
1,686 983 

815,516 $14,659 - ====== 

- - 

Source and special nuclear materials and heavy water with licensees and forelm governn 
increased to $127 million a t  June 30, 1961 from $99 million at  June 30, 1960. T~~~~ il 
represent the established value of the material. The following table 
source and special nuclear materials and heavy water leased by type ,,f o r g a n  za  I 

charges and the value of material  that was exempt from use charges. Use charges walv 
ing fiscal year 1961 were $2.1 million. Use charges earned in 1961 were $2.6 mkll,on. 

SOURCE AND SPECIAL NUCLEAR MATERIALS AND HEAVY WATER LEASED 

June 30, 1961 and 1960. It also shows the value of such materlal which was subleet decrease of $406 thousand 
ket fo r  iodine and cobalt 

ces of several  radioisotOF 
and distributed for use by 
00 cur ies  of cesium-137, i 

ome available commercially* 

Carbon -1 4 
Cobalt -60 
phosphorus -32 
lodine-131 
polonium - 21 0 
Tritium 
-=ton-85 
Iridium-192 
Cesium-137 
Thallium -204 
Technetium -99 
promethium-147 
Strontium - 9 0 
All other 

Total 

*In grams 

Total 
Inventory* 

June 30 

1961 1960 
- 

Domestic: 
Industrial organizations $105,579 $82,994 
Educational and research  

institutions 10,809 8,074 
Other Federal agencies 1,225 903 

Foreign countries 9,612 6,731 

Total $127,225 $98,702 -= 

‘ A t  established prices. 

Colleges and ~1 

High s c h d s ,  f r  
institutions 

Total 
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SALES OF RADIOISOTOPES 
I 
ejotope sales in  fiscal year 1961 amour 3 

1 year 1960. Forelgn sales of radioisotopes aecredacu L., v-l- , 

fiscal year 1960. 

,,&me table shows a comparison of sales of radioisotopes for fiscal years 1961 

42 Carbon- 14  Cobalt-60 71,852 162,684 

60 Iodine-131 290 
Polonium-210 1,035 4,61 
Tritium 37,034 15.95 
Krypton-85 3,696 3.51 
Iridium-192 6,309 8,76 
Cesium-137 16,084 72,28 

3 
..* 7 

Thallium-204 
Technetium -99 38 
Promethium-147 968 1,64U 
Strontium-90 256 239 

All other 

Phosphorus -32 134 12" 

I 
1 4  

" 

- 676 540 
Total - -  $1,803 $2,209 

- -  
*In grams 

je am- 
le valw rp 
a t l o n d l  r 

crease of $406 thousand i n  radioisotope revenue was c 
rket for iodine and cobalt because of availabil" -' ̂̂ . 
es of several radioisotopes. Excluded from 

and distributed for use by AEC, among these are m e  Iollowlrl& 

0 curies of cesium-137, and 18,000 curies of strontium-90. A 
e available commerclally, AEC will discontinue supplying such 

L! 

."VI- r-- 

rnber of licenses granted for use of radioisotc 
ith 1960. The following table glves a comparison 01 rne IIUIIIUCI ....+..---- - J  J .  

ORGANIZATIONS WITH RADIOISOTO?E LICENSES 
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INDEMNIFICATION 

Public Law 85-256, section 170 of the Atomic Energy Act of 1954, 
tecting the public from financial loss due to a catastrophlc nuclear 
operation of certain nuclear facllitles. Since the total loss from such  an 
exceed the amount of prlvate insuranCe available ($60 nillllon), the A E ~  
into indemnlfication agreements with Some of 11s licensees providing Publlc llabl,ltg pr 
of $500 million for each incident. 

Except for non-profit educational lnstltutlons and federal agencies, the 
nuclear facility IS required to provide Some financial protection in order to 
demnification. The exact amount Of financial protection depends on the ty 
and the power level. 

As of June 30, 1961 AEC had entered into 57 indemnity agreements. T~ Provide th 
protection AEC charges a minimum annual fee of $100. Revenue from the fees 
thousand. 

a  mea^ 

1961 ~ 

~- AEC assis ts  foreign gr 
. - -- The following table summarizes the indemnity agreements entered into hv .~ 

Organization 

INDEMNITY AGREEMENTS 

Yankee Atomic Electric Co. 
Commonwealth Edison Company 

General Electric Company 

Power Level 
(Thermal) 

392,000 Kw 
315,000 KW 

50,000 KW 
33,000 W 

Westinghouse Electric Corporation 60,000 KW 
Industrial Laboratories, Inc. & 

Columbia University 5,000 KW 
Battelle Memorial Institute 1,000 Kw 

Center, Inc. 1,000 Kw 
General Dynamics Corporation 1,000 Kw 

Western New York Nuclear Research 

Babcock &I Wilcox Company 
Armour Research Foundation of 

450 KW 

75 Kw 

10 Kw 

Illinois Institute of Technology 
United Nuclear Corporation 5 K w  
North American Aviation, Inc. 
Aerojet-General Nucleonics 20 w 
Allis -Chalmers Manufacturing Co. 100 w 
The Martin Company 50 W 
Alco Products, Inc. 
Power Reactor Development Co. 
40 Educational Institutions and 

Federal Agencies 

Financiai 
protection 
Required 

$60,000,000 
~0,000,000 

12,000,000 

1 2,600,000 

2,500,000 
2,500,000 

1,500,000 
2,500,000 
1,500,000 

1,500,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
I,000,000 
1,000,000 
1,000,000 

None 
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INTERNATIONAL COOPERATION 

united States ca r r i e s  out a program of international cooperation in  the peaceful uses of 
' Of pr5-qfl,Ic energy. In large part this program is accomplished through agreement for cooperation 
Irt Q€ tQ,ii 38 foreign countries, t h e  European Atomic Energy Community (EURATOM), and the In- 
t grquystional Atomic Energy Agency (MEA). 
.to enh, 
O t e c t l g  ,,portant phase of the  cooperative program is the support given to other countries in the 

h training and medical purposes. This phase is financed by Mutual Security Agency funds. 
of these grants are provided through the MEA to i t s  member states. Through June 30, 

'as s6#ion  and training of foreign nationals is summarized on page 17. 

water available for  peaceful uses  through arrangements for sale o r  lease. Sales of these 
amounted to $9.3 million. The following table shows the principal foreign lessors of 
rial  and the value of materipls leased as of June 30, 1961. 

Foreign Countries Amount 

Belgium $ 260,871 

Brazil 222,449 

Canada 546,784 

Denmark 875,529 

France 3,934,183 

Germany 61 8,570 

India 840,000 

Israel  111,702 

Italy 353,701 

Japan 389,396 

Net her lands 333,443 

Spain 224,760 

Sweden 272,649 

All other 

Total $9,612,229 
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Fiscal Year 1961 

Cubic Feet 
Of Burials Revenue 

64,509 $50,396 
6 921 

74 397 857 317 

Oak Ridge National Laboratory 
National Reactor Testing Station 

4 
9,888 - 

Total 
=&== & 

RESEARCH ON USES OF ISOTOPES 

Alabama 

Arizona 

California 
Colorado 
connectrcut 
Delaware 
Dtstrict of Columbia 
Florida 
w r t w  
Hawall 

Alaska 

Arkansas 

Idaho 
Illinois The cost of AEC research to develop uses for radioisotopes and high level w2s 83.t  

million in fiscal year 1961. The fOhWlng table shows the cost of the areas of research Ior 19B1 Indiana 
and 1960. low a 

Kansas 
KentuCkY 
Louisiana 

Maryland 
w s a c h u s e t t s  

hhnesota 

Fiscal Year 
I A Maine 
1961 1960 

(in IIloltsaIlds) MlClUgan 

h h S ~ S S l p p 1  

$1,275 $1,615 Msaouri Radioisotope technology 
Radioisotope process research and ldontana 

production development 1,058 1,071 Nebraska 

Process radiation 1,142 1,048 
180 74 Food pasteurization 

Total $3,655 $3,808 

Nevada 
New Hampshire 
New Jersey 
New Mexico 
New YO& 
mrth CaroUm 
North Dakota 
Ohio 

Oregon 
Pennsylvania 
W e  bland 
South CvOlllu 
South M o t a  
Tennessee 
Texls 
UtSh 
Vermont 
Virginia 
Washington 
West Virpnia 
Wisconsin 
Wyoming 
Fore* Countries 

- 

FOOD PRESERVATION Oklahoma 

AEC is conducting research to establish the feasibility of extending the refrigerated storage 
life of selected marine products and fruits by radiation pasteurization. The studies are both 
from the standpoint of utilization of high level radiation and the effect such radiation has on the 
material itself. The high level radiation research portion is shown in the table above. The bio- 
logical portion cost $88,000 in 1961. The total cost in  fiscal year 1961 was $268,000. The cam- 
bined budget of this effort for fiscal year 1962 is $1,400,000. 

Total 

*h. no( includs deprcc~.~O 
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AEC Costs by Locution 

5TS INCURRED BY AEC PRIME CONTRACTORS BY LOCATION 

following table shows the cos ts  incurred by AEC in fiscal year  1961 in  the var ious s ta tes .  
ions of cost  to the s ta tes  are made in accordance with the physical location of the con- 
s but do not necessar i ly  represent  funds spent in those s ta tes .  

Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connechcut 
Delaware 
District  of Columbia 
Florida 
Georea 
Hawali 
Idaho 
~ h n O 1 S  
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
M a n e  
Maryland 
hbESWhUSetts 
Mlchlgan 
Mrnnesota 
Mrssissippi 
Mrssouri 
Montana 
Nebraska 
Nevada 
New Hampshire 
New J e r s e y  
New Mexico 
New York 
North Carolina 
N o r t h  Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode lslnnd 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 
Foreign Countries 

mtal 

Operating 
costs 

f 244 
949 

6.163 
320 

207,921 
88,368 
35,317 

95 
23.479 
20,465 

129 
44,163 
68.236 

1.556 
16,919 

417 
100,176 

239 
160 

25.640 

3,131 
1.671 
1,611 

112,361 
93 

2.862 
34,104 

66 
18 .2~6  

380,633 
100,644 

4,034 
49 

176,751 
58 7 
79 7 

62,934 
3 79 

101.644 
5,277 

249,630 
16,450 
53,471 

26 
1.035 

124,49 1 
195 

4,920 
45,610 

328,053 

92,488,690 

780 

15. 187 

Plant  
Acquisition and 
Construction 
(in Ihousonds) 

13,931 
2.216 

643 

42 
72 1 

23,345 
26,334 

24 
1.805 

1.229 
126 
89 

795 
2.599 

2.035 

4,223 

15,415 
16,783 

10,530 
13,680 
21.151 

9,224 

3,504 

14,866 
57 

43.901 
2,207 

92 

159 
69,181 

2,087 
3,746 

$306,740 

523 

Total 

f au 
949 

6,163 
320 

22 1,852 
90,584 
35,960 

95 
23,521 
21,186 

780 
129 

67,5oB 
94.572 

1.580 
18,724 

417 
101.405 

365 
249 

26,435 
17.786 
3,131 
3,706 
1,611 

116,584 
93 

18;277 

66 
28,786 

394,313 
321,795 

4,034 
49 

18 5,975 
587 
797 

66,436 
3 79 

116,510 
5,334 

293,531 
18,657 
53,563 

26 
1.194 

193,672 
195 

4,920 
47,697 

331.799 

$2,795,430 

so.aa7 
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ASSETS 

FUNDS IN U. S. TREASURY 

ALLOCATIONS FROM OTHER FEDERAL AGENCIES 

CASH ON HAND AND WITH CONTRACTORS 

ACCOUNTS RECEIVABLE 

DUE FROM OTHER FEDERAL AGENCIES 

INVENTORIES 
Source and nuclear materials leased and 

Special reactor material 
Stores 
Isotopes 
Other special materials 

at research installations 

$1,510,- 
$1,462,842 

52,001 

21,498 

14,344 

13,068 

%l& 

25,772 

16.W 

10,481 

497,616 
102,115 
91,669 
13,420 
19,856 

724,676 

PLANT 
Completed plant and equipment 
Less -Accumulated depreciation 

Construction work in progress 

PREPAYMENTS AND SPECIAL DEPOSITS 

TOTAL ASSETS 

7,201,938 
2,209,028 

4,992,910 

462,798 

5,455,708 

58,258 

$7,802,395 - 

4 ~ , o g 2  
102,919 
93,953 
9,864 - 19 910 

831,749 

7,018,042 
2,005, B O  

5,012,473 

526,689 

5,339,165 

47,120 

- 
- 

$7,689,S85 - 

,Gy COMMISSION 
$E SHEET 

LIABILITIES AND AE 

ayable and accrued E >Unts P 
Bnces from other Federal a 
ds held for others 

credits 

TOTAL LIABILITIES 

ductions 
Net cost of operations (less 

of $114,776 thousand in 1 
sand in 1960) 

Nonreimbursable transfers 
agencies 

Fun& returned to U. S. Trt 

g EQUITY, JUNE 30 

1 TOTAL LIABILITIES 
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AND AEC EQUITY 
~= 

June 30, 1961 June 30, 1960 

(in thousads) 
~ ~ - - 

ayabie and accrued expenses 
mrn other Federal agencies 

- 

16 4 ' TOTAL LIABILITIES 

1 %  

- - z  - 

- *EQUITY, JULY 1 

4 a t i o n s  

S Nonreimbursable transfers from other Federal 
2 3 Funds appropriated-net 
0 

- 

Net cost of operations (less charges to inventories 
ousand in 1961 and $84,384 thou- 

le transfers to other Federal 

finds returned to U. S. Treasury 

X EQUITY, JUNE 30 

~ TOTAL LIABILITIES AND AEC EQUITY 

$ 267,127 
55,982 
11,758 
2.334 

337.201 

7,323,332 

2,666,760 

8,393 

2,675,153 

2,497,444 

35,296 
551 

2,533,291 

7,465,194 

$7,802,395 

3 e  notes on the following page are an integral part of this statement. 

$ 262,975 
91,547 

1,784 

366,053 

9,747 

7,312,322 

2,649,614 

3,187 

2,652,801 

2,581,270 

60,448 
73 

2,641,791 

7,323,332 

$7,689,385 

f 
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NOTES TO THE BALANCE SHEET 

1. The balance sheet does not include in assets: 

a. Certain inventories for security reasons. 

plant and equipment on loan from other Federal agencies at June 30, 1961 
$9 million. a-ntirg: 

d. Contested claims against others of $772,000. 

2. The balance sheet does not include in liabilities: 

a. Contingent liabilities related to contracts for the supply of electric 
for ~ Ridge, Paducah and Portsmouth production facilities. If cancellation nouce 

given at June 30, 1961, the estimated liabilities would have amount4 to $295 mi 

b. Contingent liabilities as guarantor Of loans to the extent of $50 miuion. 

c. Contingent liabilities for claims against AEC of approximately $11 million. 

d. Commitments for accrued annual leave of AEC employees of $7 million. 

e; Commitments for payment of involuntary termination allowances to employees 
Atomic Bomb Casualty Commission. If terminated at June 30, 1961, the estimated 
bility would have amounted to $822,000. 

f. Under provisions of Section 66 of the Atomic Energy Act of 1954, AEC has Contr;lcu 
the delivery of domestic uranium Concentrates through March 31, 1962 and h a  
teed minimum prices for uranium ores  through March 31, 1962 and Concentrates for 
period April 1, 1962 to December 31, 1966. Subject to certain specified limitat1 
price of $8 per pound has  been established fo r  u@, in concentrates deliver& af 
March 31, 1962 and before December 31, 1966. The Commission also has low 
commitments through 1966 for the purchase Of u@, in concentrates and orange 
from Canadian and overseas sources. The commitments for procurement of ur 
totaled $2.2 billion at June 30, 1961. 

g. Commitments under Section 52 of the Atomic Energy Act of 1954 for the acquisitio 
special nuclear material within o r  under the jurisdiction of the United States. The a 
of the commitments is $5 million at June 30, 1961, based upon estimates (at the p 
established for the period ending June 30, 1963) of plutonium to be produced and delive 
by domestic licensees during the period for which prices have been established. 

h. CXttstanding contracts, purchase orders, and other commitments represented by unpai 
obligations of $955 million. 

FIX ASCIAL 

UNITED STA' 
COMPARAT 

production 
Procurement of raw ma 
production of nuclear n 
Weapons development a 

Development of nuclear r 
CiviLian nuclear power 
Naval propulsion 
Aircraft propulsion 
Missile and space prop 
Auxiliary power sOUrCE 

Army reactors 
Merchant Ships 
-nerd research and c 

Research 
Physical research 
Biology and medicine r 
peaceful application of 
Isotope development 

Community Operations 
Expenses 
Revenues 

sales of materials and Sf 

cost 
Revenue 

Education and training 
AEC administrative expe 
Security investigations 
Other expenses 
Other income 

Net cost of ope1 

Transfer of communit! 
Adjustments to costs C 

Net cost of opes 

Special items 
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UNITED STATES ATOMIC ENERGY COMMISSION 
COMPARATTVE STATEMENT OF OPERATIONS 

(mcludes depreciatzon) 
Fiscal Year Ended 

June 30, 1961 June 30, 1960 

(in thousands) 

Production 
PFocurement of raw materials $ 636,832 $ 716,507 

Production of nuclear materials 732,524 731,348 

Weapons development and fabrication 515.531 505.448 

novrlnnm,mt of nuclear reUt0-c 
_. -_ - 
Nsvsl nmnulsior 

1. w 
General research and development 

Research 

1,884,887 1,953,303 

527 

.Y 

100,095 
93,442 88,799 
71,116 69,687 
48,223 
17,242 11,480 
13,532 11,945 

5,341 4,165 

Y...v-.,r------- -- ------ - 
102,305 Civilian nuclear power development 

..-. r--r I 

Aircraft propulsion 
Missile and space propulsion 
Auxiliary power sources  
Army reactors  
Merchant ships 

31,777 

86,073 81,304 

437,274 399,252 

154,105 132,845 
53,866 48,878 

7,311 6,392 
3,655 3,808 

Physical research 
Biology and medicine research 
Pearpful aonlication of nuclear explosives - - . - --= - .-- . - - &jotope rlrvmlnnmPnt 

' for 
r a - -  
-th Community Operations 

Iftc 

JU1D Sales of materials and services  

a 

218,937 191,923 

13,120 12,039 
(1 5,5 16) (14,659) 

c o s t  
Of Revenue n 

I U e t  
i- 
r 
M 8,867 7,675 

57,350 51,197 ed 
6,467 7,057 
8,214 9,632 
(8,299) (5.366) 

Educahon and training 
AEC administrative expenses 
Security investigations 

Other income 
id Other expenses 

. .  

Net cost of operations* 2,615,764 2,619,143 

1,326 43,958 

Net cost  of operations -after s p e c i d  i tems $2,612,220 $2,665,654 

Special items 
Transfer  of communtty property 
Ad]ustments to costs of pr ior  year  -net (4,870) (2,553) 

'Includes depreciation of $287 million i n  1961 and $284 million in 1960. 
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U. S. GOVERNMENT INVESTMENT 
IN THE ATOMIC ENERGY PROGRAM 

(from June 1940 through June 1961) 

Amount 

(in milliotu) 

Appropriation Expenditures: 
National Defense Research Council 
Office of Scientific Research and Development 
War Department (including Manhattan Engineer 

District) 

Atomic Energy Commission 
Fiscal Years Prior to 1952 
Fiscal Year 1952 
Fiscal Year 1953 
Fiscal Year 1954 
Fiscal Year 1955 
Fiscal Year 1956 
Fiscal Year 1957 
Fiscal Year 1958 
Fiscal Year 1959 
Fiscal Year 1960 
Fiscal Year 1961 

Total 

Unexpended balance of funds in U. S. Treasury 
June 30, 1961' 

Total funds appropriated 

Less 
Collections paid to U. S. Treasury 
Property and services transferred to other 

Federal agencies without reimbursement, 
net of such transfers received from other 
Federal agencies 

Cost of operations (including depreciation and 
obsolescence) from June 1940 through 
June 30, 1961 

AEC Equity at June 30, 1961 as shown on 
Balance Sheet 

$ .5 
14.6 

2,218.3 - 
2,233.4 

2,705.8 
1,669.4 
1,812.7 
1,930.5 
1,861.8 
1,633.5 
1,931.5 
2,268.0 
2,541.2 
2,622.8 
21713.5 . 

23,690.7 - 
25,924.1 

1,462.8 

27,386.9 

54.6 

172.7 

19,694.4 
19,921.7 

$ 7,465.2 

'Appropriations of $2,547 million for fiscal year 1962 were approved September 1961. 

4 
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W O N  
UNITED STATES ATOMIC ENERGY COMM 

Cost of operations * 
Procurement of raw materials 
Production of nuclear materials 
Weapons development and 

Development of nuclear reactors 
fabrication 

Civilian 
Military 
Other 

Physical research 
Fusion power 
High energy physics 
Other 

Biology and medicine research 
Community operations -net 
Administrative expenses 
Miscellaneous expenses and 

Plant construction and equipment 
costs incurred during the year 

Total AEC assets excluding 
inventories of certain products 
at June 30 

income -net 

Plant investment at June 30 
(gross) 

Production plants 
Research and development 

Other 
Plant construction in progress 

facilities 

at June 30 

1961 

$2,615,764 
636,832 
732,524 

515,531 
43 7,2 74 
102,305 
201,169 
133,800 
154,105 
30,136 
47,521 
76,448 
53,866 
4,463 
57,350 

23,819 

$ 432,688 

$7,8 02,395 

$7,664,736 
5,453,568 

1,434,967 
313,403 

462,798 

1960 1959 

$2,619,143 $2,496,648 
716,507 699,996 
731,348 713,247 

505,448 491,981 
399,252 
100,095 
186,745 
112,412 
132,845 
32,148 
32,263 

48,878 

51,197 

68,434 

7,090 

3 5 5,600 
78,333 
180,321 
96,946 
112,318 
27,685 
27,517 
57,116 
42,781 
9,892 
50,135 

26,578 20,698 

331,516 $ 298,979 

$7,689,385 $7,764,770 

$7,344,751 $7,292,784 
5,458,201 5,552,646 

1,271,253 1,124,543 
288,608 365,838 

326,689 249,757 

Funds appropriated-net $2,666,760 $2,649,614 
Operations 2,456,210 2,387,114 
Plant acquisition and 

construction 210,550 262,500 
&propriation expenditures 2,713,465 2,622,838 

Employment at  June 30 122,989 122,718 AEC employees 6, Qm 
Operating contractor employees 103,313 104,612 
Construction contractor 

6,846' 

employees 12,830 11,199 

$2,635,335 
2,385,406 

249,929 
2,541,181 

121,928 
6,855 

105,195 

9,878 

82,333,914 
2,225,4?ci 

108,504 
2,267,960 

121,059 

103,290 
---m@ 

10,662 

*Includes depreciation. 
tIndudes transfer to operations of $571 million appropriated in  prior years as plant and equipment. 

FINANCIAL F8 

762,815 

337,183 
255,667 
41,996 
158,366 
55,305 
69,657 

17,595 
40,934 
33,148 
8,897 
38,499 

14,579 

- 11,128 

$- 317,022 

$7,397,9 11 

730,972 

280,765 
168,853 
33,480 
96,984 
38,389 
56,547 
7,066 
11,981 
37,500 
29,849 
8,954 
38,195 

14,892 

$ 301,682 

$7,368,272 

$6,907,896 $6,713,061 
5,392,464 5,212,776 

792,633 753,468 
411,582 499,793 

311,217 247,024 
___cc_ 

158,300 (312,173)* 

110,197 119,455 
6,637 

98,176 90,238 

14,369 13,322 

1,931,485 1,633,549 

6,916' 
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TEN-YEAR SUMMARY OF FINANCIAL DATA 

thousands) 

1957 1956 1955 1954 1953 1952 
8 

,saa 31,918,258 $1,607,973 $1,289,535 $1,039,178 $ 904,596 
,391 

$ 684,181 
= 397,823 2 78,946 193,586 142,793 82,153 72,510 

178 : & 762,815 730,972 588,445 409,735 318,255 205,746 
~ 

-I 337,183 280,765 258,706 250,025 257,488 229,178 
255,667 168,853 114,557 99,334 104,091 64,448 536 

1 - 41,996 33,480 21,364 16,203 6,401 1,603 225 

158,366 96,984 53,011 42,010 53,209 39,501 532 I 

5 f 3  55,305 38.389 40,182 41,121 44,481 23,344 
141 

-- 
146 = 17,595 11,981 8,583 7,802 8,644 5,948 
561 40,934 3 7,500 34,920 34,087 32,402 28,573 

33,148 29,849 28,898 26,974 26,295 24,536 
8,897 8,954 10,321 11,822 15,157 16,363 

358 
I62 1 
135 38,499 38,195 34,027 34,671 35,514 31,432 

18 5 14,579 14,892 12,774 20,194 23,797 5,297 

44 S 317.022 S 301.682 $ 842.504 $1.215.141 $1.125.579 $1.082.174 

84 - $7,397,911 

37 - $6,907,896 
LO 5,392,464 

12 792,633 
!9 411,582 

6 311,217 

4 $1,898,700 
b 1,740,400 

- 

$7,368,2 72 

$6,713,061 
5,212,776 

753,468 
499,793 

247,024 

$ 834,227 
1,146,400t 

$8,077,836 

$6,487,301 
4,645,750 

707,107 
505,492 

628,952 

$1,2 09,8 60 
1,098,978 

1 158,300 (312,173)f 110,882 
0 - 1,931,485 1,633,549 1,861,875 

119,455 110,197 112,618 
7 6,910 6,637 6,076 
) 98,176 90,238 82,936 

14,369 13,322 23,606 

$8.144.414 

$5,705,405 
2,957,784 

616,548 
515,939 

1,615,134 

$8,014,455 $4,692,584 

$4,579,089 
2,118,137 

$3,496,957 
1,327,335 

548,009 
483,367 

338,836 
467,704 

1,429,576 1,3 63,082 

$1,042,492 
886,483 

$4,136,476 
808,935 

156,009 
1,930,536 

142,021 
6,195 

73,312 

62,514 

3,327,541 
1,812,678 

148,846 
6,94 1 

71,775 

70,130 

$1,605,756 

1,669,388 

149,443 
6,734 

58,101 

84,608 

1. 
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PLANT AND EQUIPMENT 
P 

I#STMENT IN PIA 

diffusion plants for the separation of the fissionable isotope uranium-235 f 

AEC-owned plant and equipment includes Plants for the preparatlon of feed 
I: 

tope uranium-238; reactors for the production of plutonium, isotopes and other reacto 
ucts; facilities for the fabrication and test of weapons; reactors for testlng 

materi equipment components; reactor prototypes; and research laboratories. 
cost, amounted to $7,665 million at June 30, 1961-$320 million more tha 

The'estimated cost of plant under construction and projects authorized but not 
June 30, 1961 totaled $1,234 million. Costs incurred through June 30, 1961 
struction amounted to $463 million, leaving the estimated costs to be incurred 
June 30; 1961 at $771 million. A major portion Of this authorized plant emasion 

,8 stmction of reactors and related facilities and for facilities to be used in high energy 
trolled thermonuclear research. 

The chart below shows the investment in completed plant, accumulated depreciation, and 
incurred on partially completed plant projects a t  the end of each fiscal year f rom 1952 
1961. For fiscal year 1961, the chart also shows Plant Projects authorized for construe 
completion in subsequent periods. 

Caseous diffusion Plants 
reactors and sei 

production and Sto 

Other production facilities 

Total production 

INVESTMENT I N  PLANT & EQUIPMENT 

BlLLlONS OF DOLLARS 
~ c c e l e r a t o r s  
Other research facilities 

10 

AUTHORIZED Total research 

DEPRECIATION 

1952 !3 54 55 56 57 58 59 60 61 

Communities 
other 

TotJ 

Changes in investment in plar 

bvestment - June 30, 1960 
Construction and equipment c 
Additions to completed plant 
Plant transfers and retireme 
Sale of community facilities t 

Investment-June 30, 1961 

i 

I 
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MSTMENT IN PLANT AND EQUIPMENT BY TYPE OF FACILITY 
(at cost) 

June 30, 1961 

Completed 
Plant 

$ 4,047 
269,705 

GaSeOUs diffusion plants 2,344,784 
production reactors and separations 

1,597,748 
Weapons production and storage 83,758 

163,355 
236,171 

Total production 5,453,568 
- -  

Research and development 
Laboratories 
Reactors 
Accelerators 
Other research facilities 

Total research 

Communities 
other 

Total 

916,966 

128,763 
29,879 

1,434,967 

359,359 

77,837 
235,566 

$7,201,938 

Construction 
in Progress 

(in thoitsands) 

Total 

$ 3 
11,551 
7,411 

80,894 
31,190 

41 
5,289 

136,379 

68,838 
202,336 
47,321 
1,107 

319,602 

1,447 
5.370 

$4 62,798 

Changes in investment in plant and equipment during the fiscal year a re  as follows: 

Completed 
Plant 

Investment - June 30, T960 $7,018,062 
Construction and equipment costs 
Additions to completed plant 296,579 
Plant transfers and retirements (110,284) 
Sale of community facilities by HHFA (2,419) 
Investment-June 30, 1961 $7,201,938 

Construction 
in Progress 

(in thousands) 

$326,689 
432,688 
(296,579) 

$462,798 

$ 4,050 
281,256 

2,352,195 

1,678,642 

163,396 
241,460 

5,589,947 

868,948 

985,804 
561,695 
176,084 
30,986 

1,754,569 

79,284 
240,936 

$7 664 736 
)f 

. -  

Total 

$7,344,751 
432,688 

(110,284) 
(2,4 19 1 

$7,664,736 - 
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AEC PLANT AND EQUIPMENT BY LOCATION 

Location and Contractor 

CALIFORNIA 
Lawrence Radiation Laboratory, 

University of California 
Berkeley 
Live rmore 

Research facilities, Sandia 
Corporation, Livermore 

Medical research facilities, 
University of California, 
Los Angeles 

Salton Sea Base, Sandia Corporation, 
Salton Sea 

Research facilities, California 
Institute of Technology, Pasadena 

Linear Electron Accelerator, 
Stanford University, Palo Alto 

Reactor and research facilities, 
Atomics International Division, 
North American Aviation, hc., 
Canoga Park 

COLORADO 
Uranium handling, sampling, and 

general facilities, Lucius Pitkin, 
Inc., Grand Junction 

Company, Boulder 
Rocky Flats Plant, Dow Chemical 

CONNECTICUT 
Connecticut Aircraft Nuclear Engine 

Laboratory, Pratt  and Whitney, 
Middletown 

New Haven 

Combustion Engineering, Inc., 
Windsor 

Linear accelerators, Yale University, 

Submarine reactor facilities, 

FLORIDA 
Pinellas Plant, General Electric 

Company, Clearwater 
IDAHO 

National Reactor Testing Station 
Phillips Petroleum Company 

Chemical processing plant 

tat cost) 

June 30. 1961 

Completed 
Plant and 

Equipment 

$ 42.4 
87.0 

10.0 

1.3 

7.0 

2.0 

.3  

21.0 

4.7 

75.7 

5.4tS 

2.3 

14.4 

11.8 

55.9 

Estimated 
Total Cost Projects 

of Projects Authorized 
Under Construction 

Construction Not Started * 
tin millions) 

$ 21.7 $ 3.9 
8.7 

1.3 

114.0 

7.1 4.6 

6.9 4.7 

1.2 

.1 

.4 .2 

3.8 

Total 

68.0 
95.7 

11.3 

1.3 

7.0 

2.0 

114.3 

32.7 

4.7 

87.3 

5.4 

3.5 

14.5 

12.4 

FIX Ah' CIA 

Locabon and Contrac 

PAHO (Cont'd) 
Materials testing react 
Advanced test reactor 
Engineering test react( 
Reactor facilities 
General facilities 

Total 

Westinghouse Electric 0 
Large ship reactor 
Submarine thermal re: 
Other research facilib 

Total 

Research facilities, Geni 
Electric Company 

Reactor facilities, Argor 
National Laboratory 

Organic moderated react 
experiment, North Am 
Aviation, Inc. 

Knolls Atomic Power La 
General Electric Coml 

Experimental Beryllium 
Reactor, General Aton 

Total NRTS 

ILLINOIS 
Argonne National Labaratc 

University of Chicago, P 
Argonne Cancer Research 

University of Chicago, C 
Materials Research Labor 

University of Illinois, C1 

Radiation Laboratory, Uniy 
Notre Dame, Notre Dam 

Research Laboratory, Iow. 

Iowa Ordnance Plant, Mas( 

INDIANA 

IOWA 

College, Ames 

Hangar, Burlington 
mNTUCKY 

PadUCah 
Gaseous Diffusion Plant 

Union Carbide Nuclea 
Feed Materials Plant, U 

Carbide Nuclear Com, 

Total 
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PrniectS 

$ 14.5 
40.0 
13.3 
40.8 
23.8 

192.1 

IDAHO (Cont'd) $ mter i a l s  testing reactor $ 13.8 $ .7 
40.0 

2.9 

Advanced test reactor 
.1 Engineering test reactor 13.2 

Reactor facilities 23.7 14.2 

2.8 21.0 General facilities _I 

Total 127.6 21.6 

1.1 

2.3 

3.4 

- - - - 42.9 - 
Westinghouse Electric Corporation 33.9 35.0 E 

- -  Large ship reactor 

Other research facilities 12.5 
Submarine thermal reactor 12.0 

Total 58.4 

14.8 

61.8 
- - - - - 

Research facilities, General 

Reactor facilities, Argonne 

Organic moderated reactor 

3".4 1.2 38.6 

37.8 

Electric Company 

National Laboratory 5.7 32.0 

experiment, North American 6.0 9.1 
Aviation, Inc. 

Knolls Atomic Power Laboratory, 1.8 18.5 20.3 
General Electric Company 

Experimental Beryllium Oxide 8.0 
8.0 

367.7 57.0 

.I 

1.9 1.2 

- - Reactor, General Atomics - - 
- - 77.9 - Total NRTS 232.8 

ILLINOIS 
Argonne National Laboratory 

60.5 11.4 214.0 

Argonne Cancer Research Hospital, 4.8 

Materials Research Laboratory 5.6 5.6 

University of Chicago, Argonne 142.1 

4.8 University of Chicago, Chicago 

University of Illinois, Champaign 
INDIANA 

Radiation Laboratory, University of 2.2 2.5 
.3 Notre Dame, Notre Dame 

IOWA I 
15.8 

33.5 

Research Laboratory, Iowa State P C  -_- .2 College, Ames 10.0 

Iowa Ordnance Plant, Mason and 
.8 .3 Hangar, Burlington 32.40 

KENTUCKY 
Paducah 

Gaseous Diffusion Plan& 

Feed Materials Plant, Union 

756.2 3.1 1.0 760.3 

27.1 

787.4 

Union Carbide Nuclear Company 

Carbide Nuclear Company 26.5 

Total 782.7 
- .6 

1.6 
- - - - 3.1 - 

U d  ; n / y b - l s  

1z.u 

_- .,_ Y 
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Location and Contractor 

MARYLAND 

MASSACHUSETTS 
AEC Headquarters, Germantown 

Cambridge electron accelerator, 
Harvard University, Cambridge 

Raw materials development 
laboratory, National Lead 
Company, Winchester 

WINNESOTA 
Linear accelerator, University of 

Minnesota, Minneapolis 
Boiling water power reactor, Rural 

Cooperative Power Association, 
Elk River 

MISSOURI 
Kansas City Plant, The Bendix 

Corporation, Kansas City 
Feed Materials Plant, Mallinckrodt 

Chemical Works, Weldon Spring 
NEBRASKA 

Sodium graphite power reactor, 
Consumers Public Power District, 
Hallam 

NEVADA 
Mercury 

Nevada Test Site, Reynolds 
Electrical and Engineering 
Company 

California 

Radiation Laboratory 

Research facilities, University of 

Laboratory facilities, Lawrence 

Total Mercury 
Tonopah 

Research facilities, Reynolds 
Electrical and Engineering 
Company 

Corporation 
Research facilities, Sandia 

Total Tonopah 
NEW JERSEY 

Merchant ship reactor, Camden 
New Brunswick Laboratory, Atomic 

Energy Commission, New 
Brunswick 

APPENDIX 16 

Completed 
Plant and 

Equipment 

$ 17.8 

5.0 

1.3 

1.9+ 

33.5c 

58.0 

38.8 

3.7 

2.6 

45. I 
-- 

.9 

3.0 

3.9 

2.1 

Estimated 
Total Cost Projects 
of Projects Authorized 

Construction Not Started Total 
Under Construction 

(in millions) 

$ .4 

8.1 

8.9 

8.3 

1.2 

28.9 

26.8 

2.8 

10.4 

40.0 - 

.5 

1.8 

2.3 

27.1 

!t .3  

.5 

.9 

.6 

15.7 

2.8 

18.5 

18.5 

13.6 

1.3 

1.9 

8.9 

42.7 

59.P 

20.9 

81.3 

6.5 

IS.8 

103.6 

1.4 

4.0 

6.2 

27.1 

2. I 

FIN AX (21-4 

tocation and Contract 

princeton 
princeton- Pennsylvania E 

accelerator, Princeton 
University 

M&el C stellarator facil  
princeton University 

Research facilities, Prim 
University 

Total Princeton 

gg,f MEXICO 
Albuquerque 

mvelace Foundation Lab 
smdia Laboratory, Sandi 

South Albuquerque Works 
Corporation 

Industries, Inc. 

Total Albuquerque 

ws Alamos 
u s  Alamos Scientific LE 

University of Californi 
Community and general I 

nance facilities, The 2 
Company 

JAS Alamos Hospital, IL 
Medical Center, Inc. 

Total U s  Alamos 

SEW YORK 
Brookhaven National Labor 

Associated Universities, 
Upton 

Computing and other res  
cilities, New York Uni 

Accelerator and researc 
Columbia Universlty 

New York City 

Total New York Cit) 

Boron plant, Olin Mathiesc 
Corp., Niagara Falls 

Research laboratory, Univ 
Rochester, Rochester 



tal 

18.5 

13.6 

1.3 

1.Q 

3.9 

!. 7 

1.P 

.9 

3 

5 

B 

6 
- 
- 

I 

fl JERSEY (Cont’d) 
princeton 

princeton- Pennsylvania proton 
accelerator, Princeton 
University $ 6.8 $ .5 $ 24.2 

Model C stellarator facilities, 

Research facilities, Princeton 
Princeton University 10.0 10.1 

University 3.8 3.9 

I Total Princeton 20.6 .5 38.2 
MEXICO 
uquerque 

Sandia Laboratory, Sandia I 
80.5 10.9 1.7 93.1 

23.4 .5 .2 24.1 

103.9 11.4 3.9 119.2 

Corporation 

Industries, Inc. 
south Albuquerque Works, ACF 

Total Albuquerque 

us Alamos 
us Alamos Scientific Laboratory, 

Community and general mainte- 
University of California 159.9 17.3 15.5 192.7 

nance facilities, The Zia I I 
Company 128.6 2.3 3.7 134.6 

2.9 .1 3.0 Medical Center, Inc. 

291.4 19.6 19.3 330.3 Total Los Alamos 

U s  Alamos Hospital, Los Alamos 

\m YORK 
Brookhaven National Laboratory, 

Associated Universities, hc . ,  
Upton 

Computing and other research fa- 
cilities, New York University 

Accelerator and research facilities, 
Columbia University 

109.7 25.7 23.9 159.3 
New York City 

1.6 .2 1.8 

2.0 .8 2.8 
3.6 .8 .2 4.6 Total New York City 

Boron plant, Olin Mathieson Chemical 

Research laboratory, University of 
7.5 7.5 

5.6 .1 5.7 

Corp., Niagara Falls 

Rochester, Rochester 

$ 16.9 

. I  

.1 

17.1 
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L0catio:l and Contractor 

NEW YORK (Cont'd) 
Knolls Atomic Power Laboratory, 

General Electric Company, 
Schenec tady 
West Milton 

Fuel a d  Canning Preparation Areas, 
Eyivania Electric Products, Inc., 
Iiicksville 

oao 
Research facilities, General 

Portsmouth 
Electric Company, Lockland 

Portsmouth Gaseous Mffusion 
Plant, Goodyear Atomic 
Corporation 

Atomic Corporation 

Total Portsmouth 

Feed Werials Plant, Goodyear 

Feed Materials Plant, National 
Lead Company, Fernald 

Mound Laboratory, Monsanto 
Chemical Company, Miamisburg 

Organic moderated power reactor 
City of Piqua, Piqua 

PENNSYLVANIA 
Bettis Plant, Westinghouse Electric 

Corporation, Pittsburgh 
Accelerator and research facilities, 

Canegie Institute of Technology, 
Pittsburgh 

Pressurized water reactor, Duquesne 
Light Company, Shippingport 

Penn State University Accelerators 

Savannah River Plant, E. L du Pont 
SOUTH CAROLINA 

de Nemours and Co., Inc., &en 
Production reactor facilities 
Separations facilities 
Feed materials production 

Heavy water production facilities 
Works laboratory 
General facilities 

facilities 

Total 

WPENDIX 

eo mpleted 
Plant and 

Equipment 

$ 42.3 
38.0 

2.0 

ll.lt$ 

755.3 

8.0 

763.3 

112.5 

31.7 

48.5 

1.3 

49.2 

598.1 
270.6 

29.5 
163.4 
48.4 

159.9 

1,269.9 

16 

!§ 1.2 
31.9 

.2 

1.5 

- 
1.5 - 
6.9 

4.2 

7.9 

5.8 

9.7 

18.5 
16.6 

1.8 

11.0 
5.6 

53.5 

$ 

1.0 

- 
1.0 - 
1.0 

.5 

1.0 

3.0 
5.5 

3.7 

12.2 
- 
_I_ 

$ 43.5 
68.8 

2.2 

11.1 

75 7.8 

-.A!& 
765.8 

120.4 

36.4 

'1.9 

M.3 

1.3 

58.9 
1.0 

619.6 
292.7 

31.3 
163.4 
59.4 

169.2 

1,335.6 

FINANCIAL 

mcation and Contractor 

NESSEE 
pk Ridge 
psearch  laboratory, Oak F 

institute of Nuclear Studic - 
Agriculture Research Labo. 

mci Farm, University of 
Tennessee 

Eaerimental gas cooled r e  
Ridge Gaseous Diffusio 

Union Carbide Nuclear 0 
Fabrication and developmer 

facilitieb Union Carbide 
Nuclear CL ?pany 

oak Ridge Natk ,al Laborat 
Union Carbide Nuclear CC 

*mice facilities 

Total 

:xAs 
pantex Plant, Mason and Hanc 

Amarillo 
?AH 
Monticello 

uranium ore processing pl: 

Community services, Luciu 
u c i u s  Pitkin, Inc. 

Pitkin, Inc. 

Total 

GHINGTON 
Hanford Works, General Elec. 

Company, Hanford 
Production reactor facilitie 
Separations facilities 
Feed materials production 

Works laboratory 
General facilities 

facilities 

Total 

Community Services, Genera! 
Electric Company, Ftichlanr 

'EST VIRGINIA 
Huntington pilot plant, Interna 

Nickel Company, Huntingtor 
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Estimated 
Total Cost Projects 
of Projects Authorized 

Under Construction 
Construction Not Started * 

(in millions) 

1 
Completed 
Plant and 

Equipment Total 

Location and Contractor 

$ 3.6 $ 3.8 Institute of Nuclear Studies 
riculture Research Laboratory 
and Farm, University of 

1 gas cooled reactor 
@ Wdge Gaseous Diffusion Plant, 

Union Carbide Nuclear Company 

facilitieb Union Carbide 

*mice facilities 

1.4 
.4 

.3 
40.8 

1.7 
41.2 

840.7 7.4 1.4 849.5 

38 7.2 12.2 7.0 406.4 

161.6 
20.2 

43.1 5.0 
.4 5.2 

104.4 18.6 

209.7 
25.8 

1,538.1 1,415.1 

mtex Plant, Mason and Hanger, 
''0.4 Amarillo 26.55 1.1 .4 28.0 

Uranium ore processing plant, 

Feed materials production 

Works laboratory 

4.4 4.4 

.3 .3 

4.7 4.7 

476.3 
202.4 

156.8 .2 
9.3 1.5 

633.3 
213.2 

7.2 
7.9 5.1 

25.0 
78.0 

151.2 

932.9 

32.2 
91.0 

162.6 6.3 5.1 

187.5 11.9 1,132.3 

2.7 2.7 

4.7 4.7 
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Location and Contractor 

Estimated 
Total Cost Projects 

Completed of Projects Authorized 
Plant and Under Construction 

Equipment Construction Not Started f 

(in millions) 

WYOMING 
Army Package Power Reactor NO. 2, 

The Martin Company, Sundance 
PUERTO FUCO 

herto Rico Nuclear Center, 
University of Puerto Wco, 
a y a g u e z  

Nuclear superheat power reactor, 
Punta Higuera 

JAPAN 
Research facilities, National 

Academy of Science, Hiroshima 

Weapons storage facilities 
Other 

AL& OTHER 

Total 

$ .4 $ 4.0 !f! 

4.2 .4 - 2  

8.8 

2.1 .1 

18 6.5 * .8 
51.1 9.1 

$7,202.0 $834.2 

78.4 - 
$399.5 - - 

*Includes plant projects authorized in Public Law 87-315 approved September 26, 1961. 
?Equipment only. 
p a s i c  plant owned by U. S. Air Force. 
PBaBiC plant owned by U. S. Army. 
7Baeic plant owned by U. S. Navy. 

**Approval given in August 1961 to turn these facilities over to DOD. 




