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TO 

FROM 

SUBJECT! 

OI'TIONAL FORM NO. !0 
MAY 1102 EDITION 
GSA GEN. ~EQ, NO. 'D 

U~ITED STATES GOVERNMENT 

Memorandum 
File 

W. B. McCool, 

0'"1; 
.tz, ~,.,Ql. 

'6- 1~ 
. "'"<i~"r 

Secretary . ~ 

DATE! June 24, 1966 

AEC 1150/3 - PRODUCTION OF ADDITIO~L CURIUM-244 

SECY:JCH 

1. At Information Meeting 595 on June 17, 1966, the Commissioners 
approved the proposed extension of the Cm-244 production program from 3 kg 
to 4.5 kg as reco~ended in Mr. Baranowski~s June 10 memorandum, circulated 
as AEC 1150/3. 

2. The Commissioners noted that staff, in discussions with the Joint 
Committee staff, would describe the additional production in the context of 
the isotopes development program8 

3. It is our understanding that the Division of Production is taking 
the required action, and that staff discussions with the Joint Committee 
staff were held on June 23, 1966. 

cc: 
Commissioners 
General Manager 
Deputy General Manager 
Asst. General Mar.ager 
E~ec. Asst. to Gen. Mgro 
Asst. Gen. Y~r. for Plans & Prod. 
Asst. Gen. Mgr. for Reactors 
Asst. Gen. Mgr. for R&D 
General Counsel 
Director, Inspection 
Director, Isotopes Development 
Director, Uilitary Application 
Director, Production 
Director, Space Nuclear Systems 

l!;;Jttl1 
1 1 ['i""l'"'ff.._./\ , c) .-- .. '~~,., 

- < ~FlFHCHAib USE ONH:l 
Buy u.s: Savings Bonds Regularly on the Payroll Savings Plan 
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- . Reference & Repr d . 
- o uctton Brancfi 

. ~.ONAi. ....... ,.. ..0. .. 
• MAY 1 .. 1 I:DITHltl . 

e&A ..... • '!"•· - 111 • • , • 

liNITED ·sTATES .GOYF.R~Ml-~rn:. ::. 

JVIemoraJidu1ti · . . .. . . 

TO . George F. Quinn 
Asst. Gen. Mgr. for Plans & Prod. 

May 31, 1966 

Original s· 
W B ·Mc 1 S .... lgned • • c oo , ecreta .. y w. B Mcc 

• 00/ 
FR. OM 

SUBJECT:. 
POSSlBLE REQU1RE~1ENTS FOR AMERICIUM 241 

SECY:JCil 

1. You will recall that at the Meeting with the Steering Group of 
the Advisory Committee on Isotopes and Radiation Development held on May 
24, 1966, the Chairman noted the importance of keeping in mind possible 
requirements for Americium 241. 

2. The General Manager has directed you to take the required 
action. 

cc: 
Commissioners 
General Manager 
Depcty General Manager 
Assistant General Manager 
Exec. Asst. to Gen. Mgr. 
Asst. Gen. Mgr. for R&D 
Asst. Gen. Mgr. for Reactors 
General Counsel 
Dir., Isotopes Development 
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MAY 2 6 1966 

~tt. ll. E. Felt~ ~mt~ ~~ 
Nuclc~ . .rto~ 
~~in~ 
DQ.l~_, 4~lot4- 21203 

Do~ C.U.Otb: 

/ 

!!he ABC ~l.~t ~(30·1)·305.2~ '•stXQI1'~1um 90 Fuel Dawlolmtnnt an« 
Procoma:lne .. f'l 'With your co~wy 'Will. be e"QlitPlet\il4 11\ ~ .~ future. 
~is b~i~ to on ®11 t1. wey ~;.it;nl:t:bu~ »~ ot tll~ ~~ r~o­
ioot~~ &::wl.~nlt. ~4 rm.1 w ca,u%}00. too );l$~e ~">f tlle 
f.hltti:l Cm'~ ~l:l'Ut thia proJe~.>"t• :ro~ act1v~tics und<~r thio 
eot:d'il~·t baw lal to· an AZ'C ~t vith I#OC~m \'ibieliwill .P:tovi44 
c~rcial. e~U.it~fiJ fo~ fitm:l.on ;p~->:t #~ tu.brl~l:.ion.. 'l'h8 
it1f..>O:rtcJ.nc~ ot your d.tawlo~t ~ :tJtroot1ln!I ti~te is ut~nt~d by 
the t~ \~hat. thin oomt.JQtnl re~i."lil as the bdsic £o~'4 tor- strontium 
90 itlc·t~,Pia tut}l. n:r;t})l1Qatiottt.t.r Yat.:Q.~ ('1Btabli!ll~nt. at Qt:s~ t4 
t..~ ti1~tc <!O'llt~:\'C~ l1eenoed ~mtien ot liltron~i~ 90 :process 
fru:ilit:tes nnrl t\m ~uct1~ .or Js.t~u:ieo cr .s-t:rvnt.i\:11 titw.mte 
vere. ~l~lf:. co~tributio.:n..G.- In {ttliiticn..; w 1-."'Ulci. l1'l:;o to 
r<iCO~i·c.t:t ;vottJ.<t <h!\"ttla,£;'@mt o1! ~ter.mt•i<= ~tor tb>l ~ 
o-r ~r.lG .Qtmoeia.ted w.ith lloth ~·a~ztrial. ~ a<~~r~ ~l1(.to.t1c~Da: 
or isoto,Pi¢ tlwle under We ~ont~ ~ 1'63tn.t· ita .. s,iws mat Gl~ 

· p~ to··~ this o_pport.un1:ty to ~ ~ ~~~ti® ~o~ 
tttl f"'~ W~k ~:r ~ ~Q~t.~ ·· · · . · · . 
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bee: W. D. M:!Cool, ~.---
. . E. E.. Fowler, DID 

DID tP&M DID:F&M 
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s. R. Sap_1r1e, Manager 
Oak Ridge Operations Off:l.ce . MAY 2 6 196S 

E •. E. Fowler, Director 
Division of' Isoto~s Dewlopmzxt,. HQ 

COBmAC!I! mo. Jm(30-1)·3062- "smomiUM 90 FUEL DEVELOPI-ENT Al\1D PROCESSDG11 

It is requested that action be taken to termiDate the subject !hrt1n 
corrtract at minimum cost to the AEC. The developnent program tasks 
should be completed in FI 1966 a.ccording to the authorized scope of wrk. 
The inventory ~t.ct1v1t1es in 1967 should be mcd1fiecl to process the fee4. · 
nov at Quehann.E" to the appropriate form for shipment to Oak Ridge 
Na.tiolml Laboratory, aDd to perform necessary decanta:nrfnation work to 

:r. satisfy the AEC comm1~nt for vithdra.wal. trom the QuehtmDa :facility .. 
~ts should be made to transfer the .stront1UJR 90 inventor¥ 
f:oli!l Quelwma to Oak J.U4ee Uational Laborato17. 

cc: ·: W. B. »:Cool, SECl\~ 
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TO Frank P. Baranowski, Director 
Division of Prod~ction 

· lJrigTnat st 

DATE; May 19, 1966 

· FR.OM W. B. McCool, Secretanfb. a .M Rned 
· · ·• cco01 

SUBJECT: AEc· 1219 - LONG RANG~ PLANNING FOR PRODVCT~ON REACTOR SirES 

SECY:Gr: 

1. At Meeting 2192 on May 17, 1966, the Commission: 

a. Approved the general direction of the development 
programs presented in paragraphs 8 and 9 of AEC 1219; 

b·. Noted that the R&D programs will be reexamined and 
developed in more detail in cooperation wi~h Richland ~nd 
Savannah River; 

c. Noted that the detailed programs will be 
p~riodically revised ~o fit changing ~ircumstances; 

d. Noted that the DOD will be advised of AEC's plan 
to utilize production reactor capacity on a long term basis 
to satisfy non-weapons as well as weapons demands; 

e. Noted that letters will be prepared to the JCAE 
and the BOB alerting them to the plan to diversify SR and RL 
operations; and 

f. Noted that no press release is planned. 

2. The letter~ to the BOB and the JCAE should be submitted· for 
Commissi9n review. 

J·. The Commission no~ed that a White Paper on isotopes requirements 
is in preparation. (See also Secretary's April 22, 196.6 memo to File.) 

4. The General Manager has directed you to take the action required 
by the above decision and request. It is our understanding that your office 
will prepare the correspondence to the JCAE and the BOB. Copies of these 
letters together with other pertinent correspondence should be provided 
the Office of the.Secretary. 
cc: 

·.Commissioners 
General Manager 
Dep. General Mgr. 

t. Gen. Mgr. 
~N!:xec •. Asst •. tc:>! GJ1.nt' 

t. Gen •.. M~.l ~or 

--



Dr. Glenn T. Seaborg, Chairman 
Atomic Energy Commission 
Washington, D. C. 20545 

Dear Dr. Seaborg: 

850 ACKERMAN ROAD 

May 17, 1966 

I certainly appreciated the opportunity to talk with you yesterday. We 
at Industrial' Nucleonics genuinely feel that the radioisotopes segment 
can be the most rapidly growing part of the peace-time atomic ·energy 
field. By blending several technologies together, we have gotten re­
sults undreamed of several years ago. 

I have jotted down on the attached sheets some of the highly useful 
characteristics of americium-241 and several applications. The rapid 
utilization of this radioisotope is somewhat dependent upon its price, 
however. 

An extremely interesting and current application of radioisotopes is 
fuel gauging in the newer, larger aircraft. In air<;raft such as the C-5A, 
the wings are so long that when loaded with fuel they sag. Hence, con­
ventional electric gauges are not accurate. The enclosed booklet 
summarizes the team approach that will lead to a successful radio­
isotope aircraft fuel gauge. Incidentally, one of the "byproducts" of 
this program would be the development of a reliable, low priced, solid­
state gamma radiation detector. 

Thanks again for the opportunity to discuss with you and the other 
members of the Commission and your staff the many challenging 
opportunities facing the nuclear industry. 

hrc/mw 

Enc: 

My best regards to you, 

~.Q. 
H. Roy Chope 
Executive Vice-Presi 



AMERICIUM-241 

Reasons for Its Extreme Usefulness 

• Single energy 

• Good energy range for a host of applications (see attached} 

Long half-life (462 years) 

• P.recis ely known energy for systems depending upon energy 

discrimination 

e 'I:he 60 kev energy of the americium gamma photons is par­

ticularly useful in ranging and direction finding applications. 

It has been found that the energy from 50 kev to 100 kev is 

the most favorable from the viewpoint of buildup in air. 



• 
AMERICIUM-241 

Applications 

Industrial 

• Fluid density gauges 

• Steel strip measurements (in plac~ of broadband bremsstrahlung 

radiation) 

• Chemical analyzers (of the multi-energy type with americium-Z41 

as the reference standard) 

• Quality gauges (such as steam quality) 

• Gauging of vapor -liquid mixtures in the chemical industry 

Aerospace 

• Helicopter formation keeping system (with time-modulated 

americium-Z41 source) · 

• Aircraft fuel gauging (in which scattered radiation is discriminated 

11 against") 
, .. 

• Nucleonics communications 

• Security sent~~el equipme'lt 
--"' .. i ,. t 

Nucleonic landing systems 
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US AEC HQS GTWN 

WU WSH' 

TLXA113 TLX113 (38)CTB574 MC582 

M MD~429 NL PO MADISON WIS 18 

CHAI~MAN GLENN T. SEABO~G; 
.. 

UNITED STATES ATOMIC ~NE~GY COMMISSION WASHDC 

I AM PLEASED TO INFO~M YOU THAT SIGNIFICANT EXPANSIONS OF WISCONSIN 
.. 

EL~CT~IC UTILITIES 'WERE 1ANNOUNCED TODAY, THE EXPANSIONS, REPR~SENTING 

A TOTAL NEW INVESTMENT OF ! 126.8 MILLION ARE: WISCONSIN ELECTRIC ' 

POWE~ CO 160 MILLION POINT BEACH NUCLEA" PLANT AND 120 MILLION · 

E:XPANSION IN MILWAUKEE; WISCONSIN POWE" AND LIGHT C(l')PANY 146.8 

MILLION 300,000 KW GENE~AtiNG PLANT PLUS 50 MILES OF 345,000 

VOLT LINE~ WE A"E "EADY WHEN YOU A"E ~EADY 

WA~"EN P KN.OWLES GOVE~NO" OF WISCONSIN 

814P 

US AEC HQS GTWN 
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TO 

PR.OM 

SUBJECT: 

· () ·· " ---:: •. /... -~ · · & Re-production Brarictl 
~ ~' . . · Reference 

Ot'TIOtUJ.. ronrd NO. to 
MAY tC42 EOITK)H 

· ~5.:JAJL lUJ§lE (Q)NJlY.. . 
OSA GEN. ftiEO. NO.. IJ 

UNITED STATES GOVERNMENT GT RECORDS 

Memorattdum 
E. Eugene Fowler, Director 
Division of Isotopes Development 

Or;,. 

DATE: May 13, 1966 

<>1/Jst 
W. B. McCool, Sec:retalty8 s;e,flrl 

. '"'cc. . oo1 

AEC 994/30 - QUEHANNA FACILI'IY STRON'!'IUM-90 OPERATIONS 

SECY:AJ 

1. At Meeting 2191 on May 11, 1966, the Commission agreed that Martin­
Marietta should be informed th3t AEC does not contemplate operating Quehanna 

, 

in ~i 1967. The Commission requested that in discussions with Martin regarding 
interim placement of Quehanna personnel at Richland and Cak Ridge, staff 
should be responsive to suggestions of possible AEC t~aining assistance 
contr:ibutions a 

2. The General ¥~nager has directed you to take the action required 
by the above decision and request. Copies of all pertinent correspondence 
should be provided the Office of the Secretary. 

cc: 
Chairman 
General lvlanager 
Deputy General Manager 
Asst. General Manager 
Exec. Assto to Gen. Mgr. 
Asst. Gen. Mgr. for R·ScD 
Asst. Gen. Mgr. for Operations 
Asst. C-an. Mgr. for P&P · 
Asst. Gen~ Mgr. for Reactors 
Director, Contracts 
Director, Industrial Participation 
Controller 
General Counsel 

t ·I. '" •o:-,~·1 j \ 
••• I ..,y.' J'\":;; ·~ t,..\ 

' . ... , .... 

Buy U.S. Savings Bonds Regt~!arly on the Payroll Savings Plan 

~-
1 



AEC 994/3! 23 
COPY NO. 

ATOMIC ENERGY COri!MISSION 

-=I~N--=-F--=,O....;R:.;_;J:I~i....;A~T;;;.....;I=--0;;;...-...::;N.;.... _ _:I:......::.T E M 

DIVISION OF ISOTOPES DEv"'Ef...rOPMENT ACTIVITIES 
ON' wrrHD.RAWl\f'ISO'rOPES 

Note by the Secret~ry 

In response to a Commission request at Meeting ~085 on 

February 18, 1965, the General Manager has requested that the 

attached memorandum of :r,.Iay 5, 1966 from the Director of Isotopes 

Development, with attachment, be circulated for the information 

of the Commission. 

DISTRIBUTION 

Secretary 
Commissioners 
General Manager 
Deputy Gen. Mgr. 
Exec. Asst. to GM 
Asst. GM for Plans & Prod. 
Asst. GM for Reactors 
Asst. GM for R&D 
Asst. to GM 
G-eneral Counsel 
Controller · 
Ind. Participation 
Inspection 
Isotopes Development 
Operations Ana1ysi~ 

W. B. McCool 

Secretar·y 

Q.OPY NO._ 

1,22-27 
2-6,28-31 

7 - 8 
9 

10 - 11 
12 
13 
14 
15 
16 
17 
18. 
19 
20 
21 

- 1 -



OPTIONAl. I'ORM • • 
MAY 11112 EDITION 
GSA GEN. IIEG, NO. 

5010-107 • . . 

l]NITED STAT~S GOVERNMENT 

· Memorandurri 
TO · : R·. E. Holiirigswort~, · Gefrk~eral· Manager : DATE: May 5, 1966 

. THRU . : . S. G. English, AGMRD -... · 

FROM 

. / 

i. 

I 

ler, Director' . _ . ·. 
on of Isotopes.Development · 

DIVISION OF ISOTOPES DEVELOPMENT ACTIVITIES ON WITHDRAWN ISOTOPES 
~ • f • 

Attached is ~ report on the work performed at Oak Ridge ~~tional 
· Laboratory- during the period March through December 1965, pertaining 

to radioisotopes .which the Atomic Energy Commission ~!as withdrawn from. 
commercial distribution •. Th:i.s. report is being·:submitted in accordance 
with the requirement established by the Commission in· its approva~-- of. 
AEC 994/21-, "Tr~nsfer of Colptilercial ·AEC. Radioisot;ope Production ·and 
D'istribution Activities t~ Private _Industt;y." · : · · .. · ·. -' · · 

' I( • • .. 
This work ·on seiected· r~dioisotopes w~s. performed to deter'llin~ alt_ernate' · _. 
methods of production to improve product purity and specific activity to 
m~et research needs. The results of the work will be·published·~n the. 
open literature. Approximately $70,000 was expen~ed on t~e ~otal. effort ' · 
described in the report_. · · · . . 

.. 
The Oak.Ridge National Laboratory has been instructed that any ne~-wot:k: 
on withdrawn isotopes may·be undertaken only with the formal .concurrence .· · 
of.the Division of Isotopes Dev~lopment. This:procedure'is designed to··· 
assure there is no confiict with activities of private ind~stry. 

. Att!lchment:' 
DID Activities on Withdra~--Isotopes 

! 
~ . 

I, 

.· . 
. · 

. . ).; - 2 -· 

Buy U.S. Savings Bonds ·Regularly on the Payroll Savings Plan 
/ 
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. ' . ·' 

• • DIVISION OF·ISOTOPES DEVELOPMENT ACTIVITIES ON 
WITHDRAWN ISOTOPES 

During the past year, .. Oak Ridge National Labo1;ator'y has p~rformed a lim'ited 
amount of production technology development 'on 'radioiso'topes from which the 
Atomic. Energy Coinmissio~ has withdrawn. This-work in:volved the following : . 
cyclotron: products: chromium 5l,'iron 55; cob~lt:58; iron 59,,.zirtc 65, 
selenium 75, strontium 85 ». and tin 113. Many of these isotoBes are· produced 
by neutron irradiation and contain' impurities 'which' limit their use. Tech:.. 
niques for improying.product. purity and yield by 'cyclotron bombardm~nt.of 
suitable target materials ~nd subsequent chemical separat'ions were developed.· . . ~ 

A summary of the ORNL efforts follows: 

"' 
Chromium 51·- This isotope is presently.produced·~y the·on~·yearneutron 
'irradiation of chromium enriched to 90% chromi~~ 50! 'The produ~t, chromium. 
51, has a specificactivity of 1300 Ci/g ·and is' contaminated with iron 59 
and cobalt 60. Chromium 51 c·an: be produced in a cyclotron at a rate. of 120 
me/hr. by.the· 5lv(p,n)5lcr ~eactiort. Three man-month~· of effort were spent 

'on cyclotron target improvement and product technology ·in order to increase 
.the _specific.activi~y and purity of the chromium 51. 

I·ron ·55 - Iron 55 is produced by neutron. irradiation ~f. 90% enriched iron 54. 
Irradiation fo'r .three years results in a product which has a .specif:Lc activ­
ity of 50.Ci/g. This product is contaminated with iron.59 ab,d cobalt 60. 
Cyclotron bombardment to produce iron S5· by the 5%fn(p,n)55Fe reaction was 
studied to increase the purity and specific activity of the product. This 

·task rec~ived ,four. man-months of effort. · ·. · · ··• . 
. ,. 

Cobalt 58- Cobalt: 58 with no detectable ~obalt ·60 has'bee'u produced by the 
58Ni(n,p) 58co reaction. Three ·.m~n-months were spent on this ·'work. 

' . / . . . 
·Iron 59- Neutron irrad:i,ation of 85% iron 58 is the present technique for 
production of this· isotope. This process resuits in a product contaminated 
with ~obalt · 6.0 and manganese 54. Details. for producing iron ·59· by the· · 
59co(n,p)59Fe ·reaction have been completed and required one tnan-month of 
effort. · · · 

Zinc 65 · -. Zinc· 65 ·is produced by neutron irradiation .of natural zinc. this 
process is time consuming (three years) and the product is of very low 
specifi.c activity (10 Ci/g). Cyclotron .Production by the 65cu(pln) 65zn 
reaction." produces 23 me/hr . ._. This progra!ll has· been completed and required 
less than one man~month of effort. · 

Selenium 75 - One ·man-month was sperit on d'evE!lOping the parameters necessary 
to produce ~elertium 75 by 75As(p,n)75se in the cyclot:ron •. The product, 
s~lenium 75 ;· }s of a purity essential for bio1ogical tracer work.· 

- 3 -



• • 
Strontium 85 - This isotope is currently produced by neutron irradiation 
of· 60% enriched stron'tium 84 for six months. ·Two man-months we're spent 
developing techniques for cyclotron production by 85Rb(p,n)85sr reactions. 
Chemic.q.l separation s~hemes were developed for this· production method. 

Tin ·113 - There :l:s"'no known method for producing this isotope in a ·carrier-· 
free state •. Neutron irradiation of natural tin produces extremely low · 
purity product. Five man-months were spent to complete the development·of 
technology for cyclotron production of tin 113 by the 113In(p,n)ll3sn and 
112sn(n;r) 113sn reactions. . . . . · · 
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AE:.b 994/30 . 
70 

dOPY NO. ------

ATOMIC ENERGY COMMISSION 

QUEHANNA FACILITY STRONTIUM 90. OPERATIONS 

(DISCUSSION PAPER) 

Note by the Secretary 

The General Manager has requested that the attached 

report by the Director, Division of Isotopes Development be 

·circulated for discussion by the Commission at an early date·. 

( W. B. McCool 

Secretary 

DISTRIBUTION . COPY NO. 

Secretary 1,69-78 
Commissioners 2-6,79-84 
General Manager 7 - 8 
Deputy Gen. Mgr. 9 
Exec. Asst. to GM. 10 
Asst. GM.for Admin. 11 
Asst. GM for Operations 12 
Asst. GM for Plans & Prod. ·13. 
Asst. GM for Reactor$ 14 - 15 
Asst. GM for R&D 16 
Asst. to GM 17 
General Counsel 18 - 22 
Congr. Relations 23 
Contracts 24 ... 31 
Controller 3~ - 35 
Economic Impact · 36 
Ind.· Participation· 37 
Isotope-s· Development 38 - 47 
Labor Relations · · 48 - 49 
Production 50 ~- 53 ' 
Reactor Dev. & Tech'. 54 - 6s. · 
Space Nuclear Systems 64 
Oa~ Ridge Operations 65 ·.. 67 · , 
Richland" Operations · .68 
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ATOMIC ENERGY COMMISSION 

QUEHANNA FACILITY STRONTIUM 90 OPERATIONS - -

{DISCUSSION PAPER) 

Report to the General Manager by the 
Director,. Division of Isotopes Development 

THE PROBLEM 

·1. To consider continuation of strontium 90 operations ·at 

the Martin-Marietta Quehanna facility in FY 1967. 

BACKGROUND AND DISCUSSION 

2. At Meeting 2098 on April 6, 1965, the Commission 

considered AEC 994/24, "Strontium 90 Production Planning.-" 

This paper pointed out that there was no,requirement to operate 

the Quehanna facility in FY 1966 for processing of strontium 

titanate, but that termination of Quehanna ~perations could have 

an adverse effect on negotiations with Martin Co-u.s. Rubber Co., 

related to operation of the Hanford 200 Area and the private 

construction and operatic~ of the Fissio~ Products.Convers~on and 

Encapsulation Plant (FPCE) a~ Richland, Washington • 

3. At Meeting 2098 the Commission (a) agreed to ~ontinue 

strontium 90 production at the Quehanna facility in FY 1966 at 

the lowest reasonable operating level, and (b) directed that the 
. . 

' 
future operating leve~ of the Quehanna facility was to be treate4 

. j 

as a separate matter from the negotiations then in progress. with~ 

Martin-u.s. Rubber Co. for construction anq operation of the FPCE 
. I 

' I 

Plant. This latter directive was clearly communicated to 
I Martin-u.s. Rubbe~ and was fully understood by them. 

, l . 
4. Accordingly, the Quehanna facility is being operated in t·. 

FY,l~66 at 9- l-evel of '$840,000. This was determined to be-tJ:le 
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lowest reasonable operating level, in consideration of· the 

strontium titanate production rate and the fact that this is a 

non-interruptable process and therefore requires multi-shift 

operations. The AEC contract with Isochem, Inc. (,the f1artin­

u.s. Rubber Co. joint venture) for the FPCE, which was executed 

on October 6, 1965, contains no contractual commitments respecting 

future continued operation of the Quehanna facility. There were 

no other understandings, expressed or implied, between the AEC 

negotiating team and Isochem concerning future Quehanna 

operations. Isochem is committ;ed to have the FPCE commercially 

operational within 36 months of date of contract. Provision is 

made in the contract for possible time extension in the event of 

.delays which are occasioned through no fault of their own. 

Isochem ha~ contracted with Burns & Roe for the plant design and 

with Martin-Marietta for equipment design and procurement. Both 

efforts are in progress. Isochem expects to submit its 

construction permit application to the AEC in May 1966. 

5. On December 15, 1965, Martin-Marietta met with our staf~ 

for the purpose of presenting proposals for continued operation 

of the Quehanna facility in FY 1967. In substance, ~artin­

Marietta's position was as follows: 

a. In view of the available strontium titanate 
'inventories, they saw no need for operation of 
Quehanna in FY 1967 for the processing of strontium 
titanate. They indicated they have firm requirements 
for 2.215 megacuries of strontium titanate over the 
next two years. They did not, however, have written 
commitments for these "firm" requirements. Martin­
Marietta stated further that their market analyses 
indicate the possibility of a requlrement for an 
additional three or more megacuries of strontium 
titanate within the next five years. Therefore, from 
their point of view the existing inventory of 
strontium titanate at Quehanna and Oak Ridge National 
Laboratory, which totals more than four megacuries, 
is adequate to meet the "firm" and possible 
requirements until the Isochem FPCE Plant becomes 
operational at the end of calendar year 1968. 
(We have no information which would indicate Martin's 
estimates are inaccurate.) · 

... 3 ... 



• 

b. For purposes of retention and training of. 
personnel to be used to staff the F:E>CE, Martin­
Marietta recommended that the AEC operate Quehanna 
in FY 1967, at a level of approximately $840,000~ 
as a strontium fuel form encapsulation facility. 
On the basis of their statement of 11 fj_rm 11 requirements~ 
Quenanna would enc~psulate about 20 capsules in 
FY 1967.· Accordingly, the unit encapsulation cost 
would be approximately $42,000 per capsule. Martin 
recognized that such a cost wouJ.d be prohibitive, 
particularly considering thit with a nominal 100,000 
curie source, the fuel, itself, would cost only $20,000., 
They recommended that the Co~nission subsidize the 
Quehanna encapsulation costs, to the extent of 
approximately $700,000, in order to reduce the 
encapsulation cost to the user to a reasonable level. 
(Note: These reconunendations by Martin were 
subseauently modified in later meetings discussed -, 
below. J 

c. Martin-Marietta recognized there was no 
contractual commitment to Isochem. to operate the 
Quehanna facility. They contended, however, that the 
AEC has a 11moral obligation11 to operate Quehanna 
until the Isochem FPCE Plant becomes operational. 
This contention is pased upon Isochem's plan to 
utilize existing personnel at Quehanna and to train 
additional personnel there for its FPCE operations. 
This plan was mentioned in the Martin-u.s. Rubber 
FPCE proposal; however, the proposal was not 
conditioned or qualified in any way on continued 
operation of Quehanna. It was not until the subsequent 
FPCE contract negotiations that Martin-u.s. Rubber 
sought a commitment from AEC for Quehanna continued 
operation. It was this request which occasioned the 
submission of AEC 994/24 to t:qe Commission. · 

d. Martin-Marietta's lease with Pennsylvania State 
University for use of. Quehanna provides that the 
facility must be decontaminated to levels consistent 
with AEC's health and safety regulations prior to-being 
returned to the University. The·AEc contract with 
Martin provide~ that the Commission will reimburse the 
comp~ny for the cost of ~uch restoration. Martin 
indicated it would ta~e nine montns to decontaminate 
and otherwise restore the Quehanna facility at a cost 
of approximately $570,000. Should Martin be instructed 
at this time to begin close-out, FY 1966 funds in the 
amount of approximately $210,000 would be available 
from the current contract for this purpose. 4dditional 
funds earmarked for Quehanna close-out are provided 
~or in the FY 1967 budget and woulo be sufficient to 
accommodate the remainder of the close-out costs~ 

6. On January 21, 1966, the staff met with top m~nagement 

of Martin and Isochem to further explore this matter. 

Managements views are set forth in letters dated January 21 and. 

February 3 from Isochem (Appendices 11 B11 and 11C11
) and a letter· 

dated Febvuary 2 from M~rtin (App~mdix ·"D 11 )~ Ip summary,_ 

Isoche.m s.tated :. 
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OFFICI~ ONLY 7 .· 
a. Their planning for having traine'd people for 

the FPCE assumed Quehanna would be in routine 
operation at least through FY 1967, followed. by nine 
months of operations for decontamination and 
restoration in FY 1968. 

b. ~he~e are no practical alternatives to continued 
operation of Quehanna wnich would allow retention'of 

. present personnel and timely training of required 
additional personnelj 

c. Premature termination of Quehanna operations 
could result in a delay of six to eight months in 
initiation of FPCE commercial operation. 

d. If the ;FPCE Plant is delayed, a co~responding 
delay in the entire waste ~anagement program could 
be the result. 

\·Jith respect to the last point, the Managert RLOO, 

has advised informally apd the Production Division concurs 

there would be no adverse effect on the waste management 

program even if the FPCE were deiayed a year or two. In 

connection with item 11 b 11
, it should be pointed out· that co~ts 

associated with assignment and training of new personnel at 

Quehanna for future operation of FPCE would be borne by Isochetn, 

·and would not be charged to the AEC dontract. 

1.. A furtber meeting was held with Martin management on 

Marc·h 16..; 1966 to define ;tn greater detail Quehanna costs and 

useful areas of effort. The following additional information 

was developed:· 

a. Martin stated- (and we concur) that the minimum 
feasible operating level for Quehanna in FY 1967 would 
be $550,000, represent:i,.ng a reduction of $290,000 from 
the F~ 1966 level. The source of these reductions is 
indicated in the following table: 

Present Level Proposed Level Reduction 

Lease charge* $136,000· $104,000 $ 32,000 

Facility maintenance 
and ind~rect costs 199,000 136,000 63,000 

Direct costs 505,000 310,000 195,000 

Total $840,000 $550,000 $290,000 

*See Appendix 11 E11 
- February 21, 1966 letter from N. Elliott 

Felt, Jr., Martin-Marietta. 
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OFFI~ONLY 7 . 
b. Martin also stated it was not prepared to 

.contribute company funds toward the operation of 
the facility in order to further reduce costs to 

· .AEC. Martin indicated that the::,< had previously 
invested $200,000 company money to make structural 
mod:l.flcations to the facility and that these dollars 
are not recoverable nor reimbursible under the AEC 
contract. In response to a further inquiry on 
April 1, 1966, Mar·tin modified its position in this 
regard. 'l'hey stated they would not confirm in 
writing their unNillingness to contribute funds. 
They countered by indicating that if the AEC formally 
requested that Hartin contrJ.bute a specified sum of 
money they would take the matter up with their Board 
of Directors. It was stated further that they most 
likely would lool-:: to Isochem to provide the funds 
rather than Martin itself. A similar query to 
Isochem of the same date elicited the response that 
they too would not document the:!.~ unwillingness to 
contribute funds. They countered in the same manner 
as Martin, i.e. 3 they would consider a specific 
formal request from the AEC with their Board of 
Directors. Along the same lines, Pennsylvania State 
Univers:tty also was contacted on April 1 to explore 
the possibility of a further reduction in the lease 
charge.. Penn State expressed the view that they 
alre~dy had made a substantial and generous reduction 
in the lease, that they were not realizing any profit 
on the arrangement, and that they did not consider 
it appropriate to provide to AEC the details of the 
cost elements which made up the total lease charge. 

c .. Martin volunteered that in FY 1967 they could 
begin decontamination of the facility. To the extent 
this was accomplished, AEC obligati'ons in FY 1968 
for this purpose would be commensurately reduced. The 
maximum AEC obligation for this purpose 3 which would 
have to be provided in the FY 1968 budget, would be 
$570,000. . 

-d. It was further established that at the end of 
FY 1966 there would still remain at Quehanna 
approximately 150,000 curies of unprocessed strontium 
nitrate feed stocks. Accordingly, during FY 1967 
processing of this material into strontium titanate 
could be completed. 

8. Our observation$ regarding continued operation of 

Quehanna during FY 1967 are that: 

a. There is no practical requirement to operate 
Quenanna in FY 1967 for the routine processing of 
strontium titanate. In the event presently 
unanticipated requirements develop which would 
deplete the existing strontium titanate inventory, 
it would be more economical to produce additional 
quantities at the ORNL Fission Products Development 
Laboratory (FrDL). There are on hand,· at ORNL, 

,quantities of purified strontium 90 in solution 
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.which could be utili~ed for this purpose, and 
additional quantities can readily be obtained from 
Hanford, if needed. The FPDL has the c\apacity to 
process two megacuries per year of titanate. This 
capacity, together with existing inventories is more 
than sufficient to meet requirements projected by RDT 
for the SNAP 21 and SNAP 23 programs. Moreover, it is 
consider~d that FPDL strontium titanate processing 
capability is adequate to meet any other requirements 
which reasonably could be expected to develop prior· 
to operational avai:Labillty of the FPCE. 

b. Unit encapsulation costs at ORl'JL would be 
approximately $4500 per capsule. This cost is 
independent Df the number of .capsules fabricated. 
This contrasts sharply with the previously mentioned 
$27,500 per capsule at Quehanna (based on a $550,000 
annual operating level). This large cost differential 
(and the independence of unit ccst at FPDL from the 
total number of capsules fabricated) reflects the 
fact that FPDL 1 s operating costs are prorated over a 
numQer or different activities; whereas, all of the 
Quehanna operating costs would be chargeable to fuel 
encapsulation if it were operated solely for tnis 
purpose. FPDL encapsulation capabil!ty also is 
adequate to meet any requirements which reasonably 
can be anticipated prior to commercial operation of 
the FPCE. Of· course, if Que hanna operating costs 
were prorated over several activities, such .as 
facility decontamination, completion of strontium 
titanate processing and fuel capsule fabrication, 
then the previously mentioned $27,500 cost per capsule 
might be reduced. The extent of this reduction, if 
any, is not readily definable since it would depend 
on the relative level of effort among the three 
functions. The respective levels of effort are not 
predictable at this time since Dne cannot accurately 
forecast the fuel encapsulation requirements which 
will actually materialize • 

·c. We have exp).ored the feasibility of having the 
Quehanna personnel assigned either to Richland or 
Oak Ridge in order to maintain the present cadre and 
provide training to additional necessary personnel. 
Richland Operations Office, along witn Isochem, has 
advis~d that the type of activities in which these 
personnel might enga$e at Hanford are not compatible 
with their maintaining prof-iciency and obtaining 
training essential for the FPCE. Additionally, botp 
Isochem and ~LOO indicate the labor agreements at 
Hanford are such that the Quehapn~ people necessarily 
would be the first to be discharged ;in the .event .of a 
reduct:i,on in ;forc;::e. ·The Division of·Labor Relations 
concurs in this'latter point. We have established 
that the Q.uehanna personnel could be accommodated 
at the 09-k Ridge FPDL un¢er the J}EC work participation 

.Program. Isocn~m state~ they do not consider this a 
satisfactory solution because the activities and 
working conditions at the FPDL are not consistent 
w;ith those which would be encountered in their 
privately operat'ed facility, part+cularly as regards 
tne health and safety regulations to which a private 
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commercial licensee must adhere. ·Moreover, Isochem 
states that under the t'lork participation arrangement 
the' cost to the company for maintaining their 
personnel at the :B,PDL for one year would be · 
approximately $225,000. Isochem states they cannot 
accommodate this cost~ It is noted that Martin has 
expressed high confidence that it will not experience 
slgnificant loss of Quehanna personnel through 
attrition or lack of interest in transferring to 
Hanford prior to the operational availability of the 
FPCE. 

d. As noted earlier, Isochem indicated a possible 
6 to 8 months delay in initiatlon of FPCE commercial 
operat::.ons if Quehanna were not operated in FY 1967. 
Such slippage would have detrimental, although not 
critical, consequences. Presentplanning for the 
FPDL is based on discontinuing dlstribution of the 
principal fission products at the end of CY 1968 
and commensurately increasing the facility's 
research and development functions. FPCE slippage 
might requii"e continuation of FPDL operations for 
routine distribution o~ these products. The period 
during which· AEC t'lould be reauired to distribut~ 
fission products at "subsidized" prices (AEC 994/26 
Fission Product Pricing) would similarly be extended. 
As noted ea~lier in this paper, however, ili~C would be 
capable of meeting known requirements and those 
which can reasonably be anticipated. This would be 
true even if the FPCE vvere de],ayed.... (Note: vJhile 
Isochem technically might be in default of its 
contract with AEC if it slipped the FPCE schedule 
more than 3 months solely on the basis of termination 
of Quehanna operations, whether AEC would decide to 
exercise its right .of termination would depend on the 
circumstances prevailing at that time.) 

e. Should AEC determine to support Quehanna during 
FY 1967, funds in the amount of $500,000, originally 
intended for Quehanna closeout operations, are 
included in the.AEC FY 1967·radioisotope inventory 
account budget and could be applied toward this 
purpose. The necessary additional $50,000 to meet 
the minimum operating level could be provided from 
the inventory ~ccounts. In this event we would plan 
to utilize the facility for (i) initiation of 
decontamination operations, (ii) completing processing 
of remaining feed stocks into strontium titanate, 
and (iii) accommodating st~ontium 90 fuel encapsulation 
requirements to the extent these materialize. The 
latter activity would have the advantage of relieving 
the routine encapsulation requirements at the FPDL and 
thus release the facility for inpreased research and 
development activities. It must be recognized, 
hot-lever, that it w<;>uld not be practical to charge 
users more than about $6,000 per capsule. ·The· 
difference, if any, between this and actual cost of 
Quehanna thus would have to be absorbed by AEC. 
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CONCLUSIONS 

9~ On the basis of the foregoing we have reach~d the 

following conclusions: 

ao AEC has made no commitments of any kind to 
continue to support Quehanna operations. 

b. The FPDL possesses the capability to produce 
additional quantities of strontium titanate, and 
accommodate all v~o~~ and reasonably anticipated 
fuel encapsulation requirements prior to and beyond 
the scheduled date for operational availability of 
the FPCE. 

Co Interim placement of Quehanna personnel at 
Richland is not a practical alternative to continued 
operation of Quehanna. 

d. Placement of these personnel at the FPDL is 
feasible from the AEC's viewpoint but is not 
considered by Isochem to be a practical alternative 
to Qu~hanna operation. 

e. Slippage of the FPCE schedule resulting from 
termination of Quehanna operations could have 
detrimental cons~quences to the AEC in its fission 
product distribution and isotopes research and 
development programs. 

f. The Quehanna facility could be utilized in 
FY 1967 at a cost of $550,000 for the year for 
initial decontamination operations, completion of 
strontium titanate processing and, to the extent 
requirements materialize, strontium fuel 
encapsulation; however, it is anticipated that costs 
of the latter greatly would exceed those which are 
achievable at the FPDL. In this event, AEC would 
have to absorb the difference between actual cost 
and the reasonable price of approximately $6,000 per 
capsule which as a practical matter, could be charged 
users. 

g. Funds in the amount of $500,000 are available . 
in the FY 1967 radioisotope inventory account budget 
to support Quehanna operation in FY 1967 should AEC 
determine to do so. The necessary additional $50,000 
to meet the minimum operating level could be provided 
from tn~ inventory account. 

h. Depending on the progress of decontamination 
operations in FY 1967, funding in an amount up to 
$570,000 would have to be provided in the FY 1968 
inventory account budget for closeout operations 
should Quehanna be operated in FY 1967 for the 
purposes set forth in this paper. 

1 •. Martin and Isochem have not completely closed 
the door on the possibility of company contributions 
toward Quehanna operating costs in FY 1967. They 
indicate, however, they would consider this only 
upon a specific formal r~quest from the Commission 
and wo~ld not make a vo+untary offer. · 
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APPENDIX "A" 

UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON, D. C. 

April 15, 1966 

MEMORANDUM 

TO· R. E. Hollingsworth, General Manager 
-· 

THRtr s. G. English, Assistant General Manager 
for Research and Development 

FROM E. E. ·Fm·1ler, Director 
Division of Isotopes Development 

SUBJECT: QUEH.fu"\JNA FACILITY STRONTIUM 90 OPERATIONS 

The discussion of the problem as presented in this paper 
has the concurrence of the Divisions of Contracts, Production, 
Reactor Development and Technology and Labor Relations, as well 
as the Offices of the General Counsel and Econo1nic Impact and 
Conversion. The Division of Space Nuclear Systems states it 
has no progr~imatic interest in whether or not Quehanna 
operations are continued. The Office of the Controller does not 
believe the Discussion Paper presents any additional evidence to 
support a change from the previous decision to close down the 
Quehanna operation which was made in approving the FY 1967 budget 
estimates now before Congress. 'rhe Division of Industrial 
Participation also concurs.with the discussion of the problem 
as presented, but proposes that the Commissiqn request, as an 
initial negotiating position, that Martin and/or Isochem together 
with Penn State University provide $275,000 toward the projected 
$550,000 operating cost in FY 1967. DIP further suggests that 
the Commission be prepared, however, to accept a contribution · 
of $200,000 or approximately 35% toward these costs as a minimum. 
Failing this, DIP recommends tnat the Commission not support 
Quehanna operations in FY 1967 other than for decontamination 
of the facility. Considering the advantages to Martin/-
Isochem if Quehanna were operated in FY 1967 and the marginal 
utility of the facility to AEC, the Division of Isotopes 
Dev~lopment is of the view that an AEC determination to continue 
Quehanna operations in FY 1967 should be predicated upon a 
significant financial contribution toward its operating costs 
by the c·ompanies. Accordingly, we believe a contribution .of 
$200,000 would be appropriate, particularly since this appears 
to approximate the cost which would be incurred by the companies 
to retain present Quehanna personnel for future assignment to 
FPCE should Q.uehanna operations be discontinued at this time. 
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APPENDIX "B" 

ISOCHEM, INC • 
RICHLAND, WASHINGTON 99352 

January 21, 1966 

Mr. Eugene Fowler. 
Director 
Division of Isotopes Development 
u.s. Atomic Energy Commission 
vJ ashington, D. C • 

SUBJECT: Continuation of Quehanna Production Operations 

bear Mr. Fowler: 

Isochem planning for having trained people for FPCE 
operations has been based on the assumptions: 

1. That Quehanna would operate at least through 
June 1967. 

2. That Isochem would transfer about 15 people 
(8 operators, 4 shift supervisors and 3 technical 
people) from Quehanna to this location. 

3. That we would train about 12 additional new 
operators, preferably recruited from the Tri Cities 
area, for about three to four months each at Quehanna. 

The Isochem time table indicates these people will be 
needed here about August to September of 1967. This will allow 
for six months "cold shake-down 11 and six months of 11 hot shake­
down" runs before start of commercial operations in October 
1968. 

With the above schedule there would be not only the 15 
people who have had several years' experience working together 
as a team, but twelve people who have had several months' 
experience working under actual 11 hot 11 condi~ions. 

If Quehanna shuts down sometime this year, three adverse 
situations will be encountered: 

1. There is a high probability Isochem would lose 
some of the 15 people now slated. to be transferred here. 

2. There would be ~period of at least a year when 
these people are not actually working under production 
operation conditions. They would undoubtedly lose some 
of th;eir skills and requ:i_re a period of re-training. 

3. There would be no opportunity to train the 12 
new people. I 

I 
, I 

If we have to delay re-training of the transferred people 
and training of all new-hires until our facilities are 
available, there is doubt that we would have a team of 
sufficient experience to qualify for an operating license by 
October 1968. It is estimated that this delay could run to as 
much as six to eight months. If the FPCE Plant is not ready to 
accept production from the B Plant, a corresponding delay in the 
entire waste manag~ment program could be the result. 

t I 
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Even when a license is granted, having operators with 

little hot cell experience or those who have been away from 
this type of work for some time will increase the chances or· 
accidental spills or operational errors. \ 

. The continued operation of the Quehanna facility is, 
clearly in the best interests of both Isochem and the Atomic 
Energy Commission. We are, therefore, requesting that "hot" 
operations be continued at Quehanna at least through June 1967, 
prior to initiation of ·facility clean-up. It is our opinion 
that continuation of Quehanna operations at a reduced level 
tnrough this period will permit an orderly shutdown of that 
operation and transition to the FPCE operations. 

Isochem is also committed to the development of a 
significant market for strontium products. We have agreed to 
invest private funds to accomplish this and are currently 
proceeding in this endeavor. We must be able to ·assure 
potential customers that sufficient quantities will be 
available within the time schedule commensurate with their 
requirements& If Quehanna is not operating during the period 
between-now and th~ fall of 1968, fulfillment of these develop­
ment market requirements will fall entirely on the production 
capabilities of Government-operated facilities. 

Isochem is similarly committed to major expansion of the 
cesium and cerium markets, and the burden of fulfilling these 
growing requirements falls entirely upon the Oak Ridge National 
Laboratories facilities during this transitional period. We 
feel, therefore, that loss of the capacity and flexibility 
afforded by the Quehanna facility would adversely affect the 
assurance of a timely supply of isotope products. 

The Martin Company has recently presented to the AEC a 
fo~ecast of the strontium'market as it relates to its low-cost 
generator systems~ We feel that this is a reasonable, but 
conservative, forecast. Total strontium requirements, 
anticipating the entrance of other firms in the generator field 
and other types of strontium utilization, should develop even 
more rapidly. 

The Martin Company has suggested that the operating 
program at Quehanna during Fiscal Year 1967 could most 
effectively be based upon the following considerations: 

1. The encapsulation of strontium titanate for 
·generator utilizations, both for Government and 
commercial customers, 

2. The production of titanate fuel in the event 
market demand is greater than forecast. 

' ' 
3. Pilot plant operations for :other strontium 

fuel for!llS, principally the oxide. 
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An operating progr&~ based upon one or more of these 

·considerations would be compatible with Isochem 1 s training 
requirements. The Martin Company has expressed its willingness 
to work with the Atomic Energy Commis~ion to develop a program 
to accomplish any or all of the above activities at minimum 
cost. 

Sincerely yours, 

/s/ J. N. Judy 

President - ISOCHEM INC • 
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ISOCHEM, INC. I 
RICHLAND, WASHINGTON 99352 

February 3, 1966 

Mr. Eugene Fowler 
Director 
Division of Isotopes Development 
UoS. Atomic Energy Co~nission 
Washington, D. C. 

SUBJ"ECT: Continuation of Quehanna Productj_on Operations 
Supplement to my letter to you of Janua~J 21, i966 

Dear Mr. Fowler: 

Mr. J. E. Machurek has suggested I list the alternatives 
for training people for our FPCE Plant and keeping the 15 
people we propQse to transfer in the case that Quehanna is 
shut down before June 30, 1967. 

We see no adequate way to get the new people trained. 
It is possible that arrangements could be made for them to work 
for a period of time at Battelle Northwest, Oak Ridge or some 
other Atomic Energy Co~ission Facility, but this would be 
far from satisfactoryQ Under these conditions, the men would 
be working with installations in hot cells and would gain 
some proficiency in manipulator operations, but would be 
working under research conditions and would have no exposure 
to production oriented types of operations. vJe ·feel this type 
of experience is far below the minimum the men should have 
before we start our hot shake-down run. 

\ 
\ 

As far as the trained people we will transfer, there are 
at least two routes that could be followed: 

1. They could be used at Hanford in the 200 Area 
if attrition provides room for themo 

2. They could be sent to another A.E.C. Facility 
on an interim basis. 

Each of tnese alternatives has the disadvantage of 
breaking up the team, risks the loss of the people, and gets 
them away from hot cell production work for a long period of 
time. , 

The first alternative presents another very serious 
problem. The 8 operators would have to move into jobs that are 
in the 200 Area bargaining unit. The only jobs available would 
be tnose having tne lowest rating and, with no seniority, they 
would be the first people terminated in case of a reduction 
in force. 

If you have any further questions, please feel free to 
call on me. 

Very truly yours, 

/s/ J. N. Judy 

J. N. Judy 
President ~ Isochem Inc, 
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APPENDIX "D" 

MARTIN COMP .ANY 
BALTIMORE, MARYLAND 

Mr. E. Eugene Fowler 
Division of Isotopes Development 
U.S.. Atomic Ene 1,gy Commission 
Washington, D. CQ 20545 

Dear rl!r. Fowler: 

February 2, 1966 

As indicated in our meeting at the· AEC Headquarters on 
F;:•iday, January 14, 1966, t'le have examined the possibility of 
operating our Quehanna facility at a level substantially below 
that which is required to fulfill our current contractual 

.commitments. At this time it appears that we could reduce 
the annual expenditures from ap:J?roximately $840,000 to 
somewhere between $550,000 and $600,000. The precise 
determination would be developed when we have had an 
opportunity to explore the specific desires .of the Commission. 
At present~ our estimate of this minimum operating cost is 
based upon the following assumptions: · 

1. Tne operational status of the facility at the 
end of the FY 1 66 will be such that only minimal 
Baltimore engineering and manufacturing support 
services .will be required during FY 1 67. 

2. The FY ·167 production and operating 
requirements will permit scheduling of principal 
work on a five day, daylight shift basis with a 
consequent reduction in night and weekend shift 
personnel requirements. 

3. The requirements for materials, subcontracted 
services, waste handling, and waste shipments will be 
significantly reduced in accordance with the above 
assumptions regarding reduction of operations.· 

As we have indicated previously, a reduction to the above 
level of operations during FY 1 67 is compatible with a gradual 
and orderly termination of the Commission's program at 
'Quehanna. During FY 168, we would then further reduce the 
Quehanna operation to{the level required for facility 
decontamination and cleanup. As indicated in a recent letter 
from Dr. Judy, th~ President of Isochem Incorporated, the above 
gradual closeout process would be compatible with Isoc~em's 
need for trained personnel for the Hanford FPCE plant. 

In order to further reduce the Commission's expenditures 
at Quehanna, we are investigating the possibility of obtaining 
a reduction in the lease cost. After several conversations 
with the authorities at Penn State University, they have 
agreed to re-examine their costs for operating the Quehanna 
facilities. They anticipate that this examination will take 
approximately two weeks. At that time they will meet with us 
to discuss the possibility of a modification to the current 
lease. 

Appendix "D" 



1tJe would be pleased to meet 
representative in the near future 
of the above program. 

Yours 

with you or your 
to discuss implementation 

[ . . 

I 

very truly, 

/s/ N. Elliott FeltJ Jr. 

No Elliott Felt, Jr. 

- 17 - Appendix "D" 



APPENDIX "E" 

MARTIN COMPANY 
BAL'riMORE, MARYLAND 

February 21, 1966 

Mr. Eugene Fowler, Director 
Division of Isotopes Development 
U.S o Atomic Energy Co:rnmission 
Washington, D. c. 20545 

Dear Mr. Fowler: 

As indicated in our telepho~e conversation of 16 
Feb1,uar~r 1966, Pennsylvania State University has been re­
examining their position relative to the lease cost at 
Que hanna. 

By letter of 17 February 1966 (enclosed), Mr. McKay 
Donkin, Vice President and Treasurer of Pennsylvania State 
University, has informed me that they will modify the terms of 
the Quehanna lease to reduce the annual rental from the present 
level of approximately $136,000 to approximately $104,000. 
However, this reduction is based in part upon the assumptions· 
that the Martin Company would assume all responsibility for 
guard service and for janitorial service. Since you expressed 
a desire for an early report on the status of these 
negotiations, I have not thought it desirable to delay this 
letter while we investigated the costs of our furnishing the 
above services. However, it would appear reasonable that they 
could be procured for the order of $10,000 per year which would 
result in a net reduction in operating costs of at least 
$22,000 per year. 

I hope that the above information will be of assistance 
in presenting your recommendations for continuation of .the 
Quehanna operation to the Commission. If I can be of any 
further assistance, please call me at your convenience. 

I 
Sincerely, 

/s/ N. Elliott Felt, Jr. 

N. Elliott Felt, Jr. 

- 18 - Appe!ldix "E" 



THE PENNSYLVfu~IA STATE UNIVERSITY 
208 OLD MAIN 

1 

UNIVERSITY PARK, PENNSYLVANIA 

Mr. N. Elliott Felt, Jr. 
General Manager 
Nuclear Program 
<f\1art in Company 
IVIail Number 802 
Baltimore, Maryland 21203 

Dear Mrc Felt: 

February 17, 1966 

This will confirm the off~r made by Roy Wilkinson, Jra, 
Esquire, of Love and Wilkinson, Bellefonte, Pennsylvania, 
Attorneys for the University, to modify the terms in the lease 
your company has on the University reactor facilities at 
Quehanna for the period in the two one-year options you now 
hold as follows: 

1. The annual rental for each of the two 
one-year periods would be $103,888.00. 

2. Martin Company would assume all 
responsibility for guard services. 

3. Martin Company would release the University 
from any responsibility to furnish janitor services. 

It is my understanding that this letter will accompany a 
proposal you will submit to the Atomic Energy Commission. This 
offer will remain open for a reasonable time for the AEC to 
respond to your proposal. If this offer is accepted, our 
respective legal counsel will prepare appropriate documents to 
modify the options you now hold in accordance with the above 
offer. 

Yours very truly, 

/s/ McKay Donkin 

McKay Donkin 
Vice President and Treasurer 

,.. 19 "": Appendix "E;" 
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• ' UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

April 26, 1966 

... ' ·.~· 

MEMORANDUM FOR CHAIRMAN SEABORG ; · , 
COMMISSIONER PALFREY"' ·· · • . . .. 
COMMISSIONER RAMEY.: .. · · · . · ·· 
COMMISSIONEj~PE· . ' .. 

:' .. 

THROUGH r""L MANAGER JAP?f 2 ; j ~6 6 
SUBJECT: THULIUM 170 AND THULIUM 171 STATUS SUMMARY 

On April 8, 1966, Mr. Justin Bloom and Dr. James Powers, Division 
of Isotopes Developme~t, met with Mr. Sterling Cole, Dr. Joseph J. 
Fitzgerald, Sanders Associates/Cambridge Nuclear Corporation, and 
Mr. Ted Johnson, Thermo Electron Engineering Corporation, to brief 
them on our present views and plans re'garding the thulium isotopes. 
A summary report of the information presen~ed at the briefing is 
attached. 

E. E. Fowler, Director 
Division of Isotopes Development 

Attachment: 
' Summary Report on Thulium Isotopes 

bee; Gene:t:a1 Ma~get ~ ?. w.la~tac;'hment 
$eeretaty, .. ~ w/attac'hme~t-'IIIII(IIIE--""'~~~««< 
AGM · • 1 w/att:aebment: 

• .:OOM .,. 1 ~w/a~tae~nt 
AGMRD ; ·"" 1 VII attac~""'t 
Q.upp, OJW~ ·• 1 w/a~tac;~llt: 
Director, P • 1 w/att:ac.nt: 
Director, lW&T !it 1 w/att:acbniept· 
Direct:ol.!, $N$ ·i!o 1 w/a~taelunent 
Dire¢t:or·, :QlD .., 1 w/at:tac~nt 
Chi~t, l\T&4 sr:~ "" 1 w/~t:tachinent 
Cld.e£~ lf&M .Br. • 1 w/at:t:achment 

Dlll.: l',P&M 
POWERs:eam 
.. 4 ... 26•66 

I)ID:D 
.:Fowt:.'ER ... ,. - ·-··· ' 

GM 
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SUMMARY REPORT ON THULIUM ISOTOPES 

I. Thulium 170 and Thulium 171 Characteristics 

Thulium isotopes (Tm-170 and Tm-171) have some adv~ntageous characteristics. 
Thulium 170 has a good power density (8-12w/cc) an4 reactor production would 
appear to be relatively straightforward. Thulium l71 is attractive primarily 
because of its radiation characteristics. The biological hazard is low and 
a high temperature fuel form has been identified fqr both isotopes (Tm20 3). 

. a 

The disadvantages of these isotopes for power appltcation are substantial, 
however. While the half-life of thulium 170 is COlllparable to polonium 210, 
the power density is sub~tantially lower, e.g., 8-12w/cc for Tm-170 vs. 800 
to 850w/cc for rare earth polonium compounds. Product power densitx speci­
fications for both isotopes are quite uncertain at this time. Additional 
Tm-170 and Tm•l71 data is contained in the attached tables. 

II. Potential Availability. 

Review of target material availability with industry sources ·indicates the 
present availability of natural thulium to be 100 to 200 pounds per year at 
$2,000 per pound. The potential supply of thulium has been projected to be 
4,000 pounds per year, beginning in 1967; however, costs beyond 1966 have not 
been quoted by industrial suppliers. Based on the estimated availability of 
4,000 pounds of natural thulium per year, the projected availability of Tm-170, 
at reactor discharge, would be three megawatts per year, with no Tm-171 pro­
duction. This output assumes a Tm-170.specific power of 1.5 watts per gram 
of thulium oxide and does not take into account the time involved in the 
post-irradiation processing and encapsulation. If the annual supply of 
natural thulium were used to produce thulium 171, of 0.2 watts per gram 
activity, the projected supply of Tm-171 would be 60 kilowatts per year at 
reactor discharge. . 

Ill. Production Modes 

The greatest obstacle in considering thulium 171 is determinatiort of the 
production method. However, preliminary considerations of reactor flux, 
irradiation time, and subsequent processing necessary to obtain this isotope 
in large quantities and with reasonable specific power, i.e., 0.2 watt/gram; 
indicate that production methods may be complicated and expensive. 

Three modes of reactor production ~f Tm-171 have been proposed. They are: 
(1) neutron irradiation of monoisotopic natural Tm-169, (2) neutron irradia­
tion of enriched Er-170, and (3) irradiation of natural erbium. Preliminary 
calculations with incomplete data suggest that Tm-171 can be made from natural 
thulium in an effective reactor flux of 1 or 2 x 1olS n/cm2 sec., and in a 
ratio of 106 with respect to Tm-170. Figures 1 and 2 show calculated yields 

.. 
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and irradiation times, respectively, for reactor production of Tm-171. Since 
such fluxes are available and Tm-171 has such deci9ed advantages in biological' 
applications, it is advisable to proceed further to determine the required 
nuclear data and to investigate more fully the production potential of Tm-171. 

IV. Conclusions 

The Division of Isotopes Development has reviewed ~he current status of the 
thulium 170 and thulium 171 technology, and has woi-k in progress to establish 
more definitively the technical aspects of thulium and its availability. This 
work includes: 

A. Theoretical ~tudies of the Possible Routes to Thulium 171. 

1. Reac:tor irradiation of natural thulium 169. 

2. Reactor irradiation of natural erbium. 

3. Reactor irradiation of separated erbium 170'. 

In order to determine the expected yields as a function of flux, irradiation 
time, and product specification, some work has been initiated in this area and 
results look encouraging for thulium 169 irradiation. The effect of cycling 
the natural or enriched erbium target through irradiation, chemical separation, 

,and re-irradiation, will also be considered. 

B. Experimenta_l Determination of Required Nuclear Data. 

1. Capture cross section of thulium 171. This cross section, which 
is unknown, affects the yield and purity of thulium 171 for all 
methods of production given above. 

2. Resonance absorption cross sections for all the isotopes involved. 
At present, no data is available and these values are of importance 
not only in estimating the yield, but in selecting the optimum 
reactor facility for production. 

The program is defined in terms of thulium 171, but will also be applicable to 
thulium 170. As a result of this work, which is to be completed in early 
FY 1967, it will be possible to decide whether the program should be expanded 
to consider in detail the practical factors and economics of the production of 
Tm-171, as well as the need to initiate a deliberate fuel development effort 
for thulium. In the event of a positive decision, the second phase of the 
program would be initiated and consideration given to inviting industrial par­
ticipation. Mr. Cole and his associates were informed that if asecond phase 
effort is initiated in FY 1967, approximately $100,000 would be expended for 
this purpose. 



Thulium 170 

Half-life - 127 days 

Radiation q. 96 Mev beta 

0.084 l-Ev ga.mma. 

Candidate Fuel Form -.1~03 
Melting Point 2300°C 

Density 1·1 g/cc 

Specific Power 1.2 to 2.5 watts/gram from production experi.ments 

Power Denoity 

Estimated 
Availability 

conducted at the Savannah River Plant. 

{a) 1.2 Wt/s has been obtained in Cm-244-prodticing 

loadings. 

(b) 2. 5 wt/ g has been obtained in the high flux 

loadings. 

9.2 wt/cc 
18.8 wt/cc 

- Megawatt quantities per year. 

Mvantages of 'l'm-110 

Availability of feed material Low biological hazard 

Low cost Minor shielding 

Small amount of post-irr~iation Thermally stable fuel form 

processing necessary 

~vantages of Tm-170 

Short half-life · Low power density 

Undevelope1l technology 

ATrACHMI~NT A 



'l'huliwn 170 ha::; been s1.1{7,gested for missions for which polonium 210 

is now o. candidate. The following to.ble com,parcs properties of these two 

isotopes: 

Half-life 

Radiation 

Fuel form 

~lting point · 

Power density 

Biological haiard (MPC) 

Shielding (Relative wt.) 

Thulium 110 

127 days 

beta, g~muna 

Tffi203 

2300°C 

10 wt/cc 

lo-8/IJ. Ci/cc 

4. to 8 

* Assumes 5r:y;fo void volume for helium pressll!-"e buildup. 

- 2 -

Polonium 210 

138 days 

alpha 

Rare earth polonide 

1500 - 2000°C 

400 wt/cc* 

2 x lo-9/IJ. Ci/cc 

one 

ATTACHMENT A 



Thulhun 171 

Half-life - 1.9 years 

Radiation - 0.103 ~v beta (98%) 

0.030 Mev beta ( 2%) 
o.o667 Mev gamma 

Candidate Fuel Form - ~03 

Melting Point - 2300°C 

Density - 1·1 g/cc 

Specific Power - 0.2 wt/s (calculated) 

Power Density 1.7 wt/cc (calculated) 

Thulium 171 has not been produced in any-significant quantities in the 

AEC reactors. The estimated availability of this isotope, based on production 

from thulium 169, is tens of kilowatts per year. 

Advantagen of Tm-11! 

Low penetrating radiation field Low biological hazard 

Adequate power density for thermo- Thermally stable fuel form 

electric applications ~ 

Disadvantages of Tm-171 

High unit costs Long irradiation times 

Limited availabi1ity.of feed material Insufficient knowledge of 

reactor production schemes. 

ATrACHMENT B 



'!'he i'ollowing table compa.reo some of the properties of Tm-171 with 

l'u-238: 

'l'hulium 171 Plutonium 238 

Half-life· 1.9 years 87.4 years 

Radiation beta alpha 

Fuel form ~03 · Pu02 
Melting point 2300°C 2200°C 

Power density 1.52 wt/cc (ealcul.) 2 wt/cc .J/ 
Biological hazard (MPC) lo-1j~ Ci/cc 2 x lo-12j~ Ci/cm3 gj 

.Shielding Minor Minor 

!/ Based on 50% void volume for helium pressure buildup 

gj B~sed on soluble form of plutonium 238 

A'r!'ACHMENT B 
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YIELD OF THULIUM 171 AS A FUNCTION OF ·i.liULIUM CONTENT 
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(j€0€Rat RabiOISOtOP€ PROC€SSinq company 
3ooo san Rclm~n yauey slvO. * .. san Ramon, call~oRma 94583 

. telephone 4U-837~_s424 
. . '"'·· ·. . 

Glenn T. Sea~org 
·.Chairman 

~. 

Aprill9,.19'66 
.... 

U.S. Atomic Energy Commission 
Washi~gton, D.C~ 20545 

·Dear Mr. Seaborg: 

Is it not time for the AEC to make it possible for· 
private companies to purchase small amounts of Cal­
jforqium? This would provide private educational 
instftution~, for example, with·an opportunity to 
perform neutron experiments at an extremely low cost. . I . . . 
Could the AEC not make minuscule quantities avail- · 
able to private companies, who in turn would fabri• .· 
cate very small sealed Californium sources for.the 
educational market. 

, r 

·. 

HI/1 : 

· .. 

' I 

... 

Yo.urs truly,. 

. NW¥ ~ <f:JJ/. 
Humphrey Ireland · . · 
President 

:·. 

I 

.. : 

., 
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DATE: • ' INDEX: Isotopes 3 

TO: 

FROM: 

SUMMARY: AEC 1219 - LONG RANGE PLANNING FORJt'PRODUCTION REACTOR SITES 

•. 

To consider a long~range program plan for the production·sites 
and supporting five•year process devel. program, by reducing weapons demand 
and increasing non-weapons demand for reactor produced isotopes - this 
will be developed in detail with Richland and Savannah River • 

• 
Fl LED: PLB&L 7 Production Reactors 

\, __ r • INDEXER: date of paper: 4-19-66 

REMARKS: 

CONFIRMED TOJ:i~ UNC~~IFIED 
DOE NSI OECLASSIFICA110N REViEW E.0.12858 
BY· JOI S. BUCKNER DOEINN-523 . 

.~ 
' 

~F~O~RM~AE=C-~20~4~-----------------.-------------------------------------------------------~ * U. S. GOVERNMENT PRINTING OFFICE: 1949 • 833163 ~ 

U. S. ATOMIC ENERGY COMMISSION 

CORRESPONDENCE REFERENCE FORM 

4 
______________________ --...C ________________________ _j 



TO 

FROM 

OPTIONAl.,..,. .. NO ... 
MAYtHJO:OIT-
.... eEH. nae. NO. ., 

UNI~ED STATES GOVERNMENT 

Mentor an dum 
File ~ 'D\9,~ 

f:J~,~~ ~ 
't\· ~ • 

W. B. McCool, Secretary 

Copy - Germantown 

.Referei,\CI & .ReProduction Branoh 

DATE:April 5, 1966 
(Revised April 22, 1966) 

SUBJECT: 

"WHITE PAPER" ON ISOTOPE PRODUCTION REQUIPJW£NTS 

SECY:ICB 

1. During discussion of AEC 853/16 - Pu-238 Production Program, at 
Meeting 2182 on March 25, 1966, the Chairman suggested that staff consider 
the de-sirability of an "AEC White Paper" on future isotope production 
requirements. 

2. We understand that the Division of Isotopes Development is 
taking the required action. 

cc: 
Commissioners 
General M<mager 
Deputy General Manager 
Exec. Asst. to Gen. Mgr •. 
Asst. Gen. Mgr. for P&P 
Asst. Gen. Mgr. for Reactors 
Asst. Gen. Mgr. for R&D 
Director, Military Applicat~on 
General Counsel . 
Director,Production 
Director, Space Nuclear Systems 
Director, OA&F 
Controller 
Director, Isotopes Development 
Director, Industrial Participation 

~~-CY~. 
· CC»JFJFHCC!LAIL tU§JE (Q)JMILY -

Buy U.S. Savings Bondi Regt~larly on the Payroll Savings Plan 
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AEC 994/29 

COPY NO. f
74· 

ATOMIC :ENER.GY COMMISSION 
--~ 

PROPOSED RADIOISOTOPE PRICE CHA~ 

Note by the Secretary 

The Executive Assistant General Manager has requested that 

the attached memorandum of March 281 1966, from the Director1 

Division of Isotopes Development1 with attachments, be circulated 

for the information of the Commission. 

w. B. McCool 

Secretary 

DISTRffiUTION COPY NO. DISTRIBUTION COPY NO. 

43 
44-45 
46-49 
50-51 
52-5L~ 
55 
56-57 
58-59 
60-61 
62 
63-65 
66-67 
68 

Secretary 1,73-81 
Comm:tssioners 2-6,82 
General Manager 7-8 
Depu·ty Geno Mgr. 9 
Dir. of Regulation 10-12 
Deputy Dir. of Regulation 13 
Exec. Asst. to GM 14 
Asst. GM for Operations 15 
Asst, GM for Plans & Prod.l6 
Asst. GM for R&D 17 
General Counsel 18-22 
Biology & Medicine 23 
Congr. Relations 24 
Controller 25-28 
Economic Impact 29 
Ind. Participation 30 
Inspection · 31 
Isotopes Development 32-42 

... 1 -

Operations Analysis 
Plans & Reports 
Production 
Public Information 
Albuquerque Operations 
Brookhaven Office 
Chicago Operations 
Idaho Operations 
Nevada Operations 
New York Operations 
Oak Ridge Operations 
Pittsburgh Office 
Richland Operations 
San Francisco Operations 
Savannah River Operations 
Schenectady Office 

69 
70-71 
72 
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OJ.TaONAL FORM NO. 10 
MAY 1112 EDITION 
OSA GEN. ftEQ. NO. 27 

~010-107 

UNITED STATES GOVERNMENT 

Memorandum 

• 

TO :· R. • •· Hollingsworth, General ManSLger . DATE.: March 28, 1966 

, or search and Development 
I"R . • • Fowler; Director · · · 

· ivisiort of Isotopes Development 

SUBJECT: PROPOSED RADIOISOTOPE PRICE CHANGES 

' . .:,~' 

As·a result of our .. review of radioisotope cost and,price experience 
for FY-1965, and in.accordance with Manual Chapter 1701, we are plan­
ning to increase prices for.l3 items as identified in Attachment "A". 
All of these products are current.ly being supplied by ORNL. ·You will · 
note· that 12 of these are minor miscellaneous processed mat·erials 
having very modest sales. · 

In accordance with the .procedure·set forth in the Federal Register 
Statement of Policy of'. March 9, 1965, we will provide a. 30 day prior: 

,public notice .. of'these price~changes. We plan'to :issue the public . 
·announcement April 1 with the new prices' becoming effective 30 days 
later on May 1; 1966. 

The Division of Industrial Participation ·and the Office of the Con-. 
troller·concur in these price changes (Attachinerit "A"). The'Office 
of· the· General Counsel has no l~gal objection. . The Di"lision· ·of. 
Public Information concurs iri the proposed public announcement 
(At.tachment 11B11

). . The Office of Congressional Relations .concurs 
~n th~ draft letter to the JCAE (Attachment ~'C"). 

Attachment "A" • Table of proposed ~adioisotope price changes 
. Attachmene 11B"-- ·Proposed public· announcement 
Attac.bment nc" - Draft letter to the JCAE 

,.,.:.• . 

Approved: 

General Manage

7
r . 

. ''l/~t ~(,. 
Date r • 

Buy O.S. Savings. Bonds Regularly on ·'the Payroll Savings Plan . 

- 2 -
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R!\DIOISOTOPE·P~TCE CHANGES 
( hc:n o:-rm.) 

Radioisotope ·Revenue · Lo~~-- n1c ~ _ __j)hipments. Cttrrent Price 

1. Coba1t-60, $3,355 ($3, 207) 
processed 
solution· 

2. Europ iu·m-152- $995 ($959) 
154 

3. Hafnium-181 $8!+4" ($793) 

4. lndium-114 $950 ($893) 

5. Iridium 194 .none non~ 

6. Iron 55, 59 $490 ($463) 

7. Osmium 191 $231 ($231) 

8. Rubidium 86 $6,262 ($6,917) 

9. Scandium 46 $i,251 ($1,190) 

1,295 106 

95 1~ 

342 32· 

t57 . 32 

none none 

14 8 

22 7 

10,194 276 

2,275 52 

0-1,000 me - $2.00/me 
over 1~000 me - $1.00/mc 

$.·~5 • 00 minimum order · 

0-100 me - $10 .00/me 
~1-1,000 me - $ 5.00/me 

over 1,000 me - $ )..00/me 
$25.00 minimum order 

0-500 me - $1.50/me 
. ovgr 500 me -$0 .• ,50/me 

$25·.00 minimum orde_r 

0~250 me - $5.00/mc 
over 250 me - $3.00/mc 

$25.op minimum order . 

$4.00/mc . 
$25.09 minimum order 

$35.00/me of iron 59 
$25.00·minimum order 

0-25 me - $10.00/me 
over 25 me - $ i.50/me 

$25.00 minimum order 

0-500 me - $0.30/me 
over 500 me ~ $0.15/me 

$25 •. 00 minimum order 

0- 100 me.- $l.OD/mc 
101-1,000 me -·$0.20/me 

over l;·oo·e me ~ $0.15/mc . 
$25~00 minimum order 

Attachment "A" 

Pronosed Price --· 
$4.00/me 
$25.00 mtnimum order 

$20.00/mc 
$25.00 minimum order 

$3 .• 00/mc 
$25 :_00 minimum order 

$10.00/mc 
$25.00 minimum order 

$8.00/mc 
$25~00 minimum order 

tlO.OO/mc of iron 59 
$25.00 minimum order 

$20.00/me 
$25.00 minimum order . 

$0.60/mc . 
$25.00 minimum order 

$2.00/mc 
$25.00 minimum order 

e 

-
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. Radioisotope Revenue 
-· 

1o·. Tantalum 182 '$1,325 

11. Tungs_ten _185'. $868 

12. Yttrium 90 $2,587 

13. .Tritium '~11,825_ 
Targets 

(Hydrogen 3) · 

Attachment "A" contd. 

RADIOISOTOPE PRICE CHANGES - contd. 

FY 1965 
Loss me Shipments Current Price _J,roposed Price 

·($1,256). 258 32 

($826) 188 23 •, 

($2~480) 859 18 

($4,080) 7-1·-

. 0- · 25 me ·:.. $5.00 me 
_Giver. -:-z-s i:ne; -. $3 .00/me 

$25.00 minimum order 

-o- 50 me - $4.00/mc 
over · 50 me - $2 )50/mc 
-$25.00 minimum order 

'$3.00/me 
$25,00 minimum order 

$165.00 per standard catalog 
target plus· :$2 .__00/c .~f t.ritium 

. or fraction thereof. :Othe~ 
·targets charged· at full cost 
rec~very p:d,ce. 

.. $10 .O.Qbne 
$25 .00 minimum· order · 

$8~00/me 
$25.00 minimum order 

$6.00/mc 
$2~ .• 00 minimum order 

' ' 

$225.00 per-standard 
~atalog- target 'plus-­
catalog· cost of tritium 
at:· 

·o-1,000 c ~ $2.00/c 
1,001-10,000 c- $1..50/.g 

over lOjooo c• $1.00/c 
other targe:.cs charged-at 
full· c~t recoyery price 

e 

e 
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ATTACHMENT "B 11 

AEC GIVES ADVANCE NOTICE OF CHANGES IN 
R~DIOISOTOPE PRICES 

The Atomic Energy Commission will increase prices of 

thirteen radioisotopes effective May 1, 1966. 

The price increases are designed to recover full costs 

of radioisotope production and distribution. The thirteen 

radioisotopes for which prices will be increased are: cobalt 60 

solution, europium-152, hafnium-181, indium-114, iridium-194, 

iron-55-59 1 osmium-·191, rubidium-86, scandium-46, tantalum-182, 

tungsten-185, yttrium-90, and tritium (hydrogen-3) targets. 

These radioisotopes are used industrially, and in bicmedlcal 

or other research. The advance notice is in keeping with a 

procedure published by the AEC in the Federal Register, March 9, 

1965o 

Copies of the revised price schedule may be obtained from 

E. E. Beauchamp, Oak Ridge National Laboratory, Isotopes Sales 

Department, Isotopes Development Center, P.O. Box X, Oak Ridge, 

Tennessee 37830. 

- 5 - Attachment "B 11 



ATTACHMENT "C" 

DRAFT LETTER TO THE JOINT COMMITTEE ON 
ATOMIC ENERGY 

1.,. Effective May 1, 1966, the Atomic Energy Commission will 

increase prices of thirteen radioisotopes that are currently 

being aupplied by ORNL. Based on FY 1965 experience the price 

increases are designed to recover full costs of radioisotope 

production and distribution. 

2. Attached for your information are copies of a summary 

table, 11 Radioisotope Price Changes" and of the proposed public 

announcement which we plan to release shortly. You will note 

in the summary table that the requirements for these materials 

have been very modest. 

Enclosures: 
1. Table 
2. Proposed Public Announcement 

NOTE: Table to JCAE will not include FY 65 revenue and loss 
column shown in Attachment 11 A". 

- 6 - Attachment "c" 
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APR 1 . 1966 

~ b in t:Q1)' to yGW: letter of 14U'4ih 16, 1966, Tegal'dittg 'VU.ws 
fUiPXeseed· to Mr.. w~ J.,. twCool. seentlt.f.!)f. USAEC. ~' Professor Albert 
.J. .. Ba..."-t:t«At.-t. Umi"VVO'Gity ol <.blol'4!4o., by hie letter or· Mal!Ch 1111 1~» 
w. copy of which he f:~""Cr~ to youw office. hofes~ Jlart:·tett; WU!3 
~eati~ ~ PJI'OPOSedi de wtt:bdt:4Wal ~tm the producei.oo auid &~i­
'bull!on of 19 ~a41o1fJIKOpea on tba 'baais that pr:t~ p:t'Lce.s fGr tlw.IOOl 
~t>ialu ~ bo: sign:Ufkbtl:y h1S)alft" ~ ~ be1fis ~'"8d 'by 
~ ~. tikl bed 1:acef.vod a ~U.or le@et-0 daeu! !eb~ U-. 1966. 
&om ~a.t$0!: s.n:tett Oft thla St!hject ed ~wmt:~ ~U!tsM 
chis matter with SUm 1)y telephone.. As .& cona~quencol) we· t:et::e!\u~d 
a ·furtwn: Lt~te1r f,:Gl ~- Bwrt1ett~ dated i~:m:eh 22, 19663 a; 
r;OJY ~ wb:ldl· ba al&o pTOV'14e4 )'owe' off1c&u in '«b:f.cb he !lC~te.dged 
;Chat 'tho ~ata upoa Tllllic'h be· had baaed· hta p~oot was ~urs.te etd 
that the pr~ private t.)'.d.coo woul~ ~· fact~ be 1~r t1wa those 
bttiqJ ~.- by t)lo Me.. ~feuOJr ~).at.t <lll.d ~ ~ q~lau · 
~-•. v.datch ._ 41~Hd bf.Jlw. 

~ 

t) Jhrofe"s"*' ~lett: quaatk.-4 U.~tur t!'oo ~rtvato lQ!'U!ea. ior these 
19 ~f.~t~ Wo"W.W ·~tay at tbets- totl7m' level -- itbe ~ di~reC~:~~· 
t~ p~~ aud· 4itlltri~t!Oll. W4i would po~ wt., f:b:ot. ~ 
o!ill,. that pt:b•t$ .r.:n:rwp:ttttitm ·~$ ta. the production .mil distti• 
iluUC$n ·of mos.~ of~· r&4i.Oisct:f1.9i0tl ~~an. We~ rur.wom 
to beU.i!W that sudl e~titicn fill .owtop for -.u. of c.he ~«:mrs .. 
1i~• w.oold tmtic:ip~m therefore tiwt ~~ c~~i.tiw f0?Cetr will 
pll'&l~e .-y \Uliw.an'oiltlted. iDe~ m P«ivue p%tces. la •Y eeae» 
the AEC could UWW'ltAl plfod®tiol,l &ld distl:ibut."'f.or& of ~ radiotco-­
t:opes if WJ ~·sil':lhla aitwlttGl ~1d a~r~c til ~· p~i'U&.te .pri.~:e 
·stwcc~~ · 

2) '· l.~faGilOI' ~artlet:t <D.lso qua&tioDed hem cco8l1.!Ctal fima could char~ 
level' ~rt.ees tbwl1I.JIC i!or lthaste wibl!o:leot~u co i?'s:tvate. wppU.e~a 
tl•ueU:)' eatabU.eh fi:Jelll.1ti• and equi;pamt4t a'\d u:~t.gr.t ~r just 
lrtlffi0iamt to p:Md~ Gad &~ribu~te the ltta.i:ted ·~ ·of ra.dio- , 
itlot~IJ wh.ieb ~ ~t. ...a. AOO, Oil ~tw ~ W:md'lt tl1Wtt mitt-

.~~} 
~&ifl (.~tat.~" IUe'i\U:t:1e.tP artd pt$1!'.!.1~1 Jl&~qamte ttO maet 41 ICcl: . _. .. . ~ 
cbe it:O'lil!lt3!'y1 tll ~ fOf!' r.:e;clio:iu,tepea whi(:h <alL'a not y~ bemg _._ -- --··-~·\ 
W:¢CiUiU.nfflt'4ild ~J t)t:i'ili'&tc b'!.duS'f.:q·o ~\Ul tlta ~iEC sU.ll tiliiflt:'.:i~aWU& ' 

{:; 
" I -\ 
~ 
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. ' .ova 100 t:'&if,ol.aotopo p~s. lmt: li)f eb.ase ee ~ lmr vol.tDll 
!tC".B& dltch» uva~lesit, 6tU of crit-JI.'tal il!~t~e. eopee1.41ty 
ia ~. As a ~~ of llJ&f.~ ou~lliGlve:t in ~t­
ne3'8 to .,_, tiaeaa ~ •• $'lat. ..... b~ OV~ q:d ~ 
GC~ata tUB tiQQld bfl aecenow ia a. Pld'~l1, ~¥cia1 ~tm. 
tt: ta tlabJ d$1~ 'diicl\ tlet:ounta tioi ·the ·utlity CIS£ tn:ivate 
~1~ to df.an~ 1~ ~tee• 1a ,.., ~s th&t ~e. 

l) ~fe$ikW ~lettt fUt:~ i.tll!fluind 1wJaothta1: it u in ·the beat interest 
of thiB people «)f ·the ~ States fOr tbe ABC to ~ the zam.eee 
tbet: our Oa1r; )l!dse fu:tlU~ uere des1~ to ~Q!IIUCdate. Ie ·h£9 
beaa a 1~1 Gtaftdf.Dg dC pol'L~J aot t.o c~ote with pri~ate a~ 
~f ouwly of !®dte-r·~ tltl!d· 8.etvteee. ttl· ~tementifta this policy. 
~va-c11 we ~ ~ ll:ill!&'eful to uaure t:b4t tlw pu&tic 1ate'l'est iii 
.d«quataly ~.otect~. :m a:~et:ioll 'Wttb radio:lsoto~ particularl.y, 
1M. pW)l.1fi~ il:t the !:~il.-.!!.fl!!~ ~ Marcil 1S6S a stat~ of 
ffJ!olictu anfl ~m:es · em ~fer of· ~:INial Be.llio:taotope 
~uceion ad· DiJ!Qt~\1\tiOi\ co P'ltf.v.ate a:mlustr.l'. A · Cf/DPY of ·thf_a, 
iltllt~ U. a.e1Cfled fow )fcur 1a.fom.a~0"4• iVl you w:L11 note. the 
ate~t «•t&bltublao 1uideltMs GUbjGet to '(!Ibid\ th$ A£0 will ~ 
lli\&!1~ Vitbdnwt~ flttom It~· p~uct:ton mtd cU.atat~to:.\ of ps.~tiealti' 
:wadiolet:QP~. - lJantl~.at.. theset gu:i.d~1tnes plrOVide· 'that t'tim:"e ~· 
ba a daawtt:abl.o ~r..tv.abt ea!14W.t:tty to ~vide thet :tadioisct:o~ in 
tile (l~'W 014 qudf.ty ~dk the mtr,mt ~mttdie,r#s, &at ttm:e ~1~ 
abmk!d ~ c~ctive- e~f,tim in the; eupply of ttwae WU:o21'i.tlis· and · 
that ~ p&'i,v.at:e plt.keu ~t: ~ lteaacmate. E~n ~--· w Wi~aw~ 
f1r01n o ~t&ular wadtt:dcctope iu aceo:rdeace with ~ ;o14e1mu. 
u ~ pi'OVi&ioa £02: eoatinu!rag to \U!it. ftlqui~ men ·the 
pUr~~ et4'Cifi~ m ~~U:iftB ttwt th·~ $tct"ie1. !ttl ~ u of a 
~~~eial o~ unWJual q·WJl:ll.ty not ~mtatly avs.:U.able. Wa WGUld 
aloo U.ltc eo pohtt ~ 'tbt out" Oak ~idgc faeitit1ea nn designed 
fen: tbe couduuc ef l'M~la. ~ flevelc~lMnt on tl."adic:ll.aoto-ge plewuc.• 
uiou lllflth.ods M ntl as lo.r ftcuttu p~t:i011 ~ 4iatt:tt;utf.on o~ 
those 1113tett:l61e. "o th$ cuct~ ua &t'lb; able eo withd;f!!aw fl'Oll tho 
latte1: ~ectvtty bJt.c.M~au o£ p-ttvato c*bi.lity t.:o paclt.o~e this 
f~tic~, w.a an able to iR~(!latae Ot\illt ~s&'t.uch tand dwelop~Unt 
Off!olt4:1!J. aits0 ot t:Ctl.\W~t 118 to the b~f11!: af the ·Ccu.nt:~? biaca"ilSC! 
1~ 14111G4l.ll til) ·t!P 4W:!I,1&bi11ty of nmr ~ :llapi1ovetl :t~f.oie&tl:l~a fo~ 
\1110 i\'& ~ic£n~Ji ec~(~. ~t:71C)f ad ,asrieultue• 

We a~ alt)n ~toeing f~l!' )?Qt'fl" irdo~:ten a. ).)"QbU.e a~emant 
il'ii!ld lfl.~<!l.!!St~t9Jt r~oti.C~n &~ted Ja~ 2S aDd J.enuary 2G, 1'956. 
'i."e$peett~ly in Wich \:~ . ~m&iou t.wiiooted it~D iu'tet:~C to wi~h.. ... 
dr-&v.r f~a:n ~be routine ~::~ct:l.~ tmd dta.tributioo of too 19 rtuit.o-- 9-

f.tlct*s fl:u:.bjfl4Ct to r~~1pt ~f ~lie c.c.~1at. Hii\\i'!n:t§ cve.l.ua.~~;.~l 
·>-
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' 
the pu'blk c~te ace:l.vedl) ~ ·ltav'$ d~em~ tb.cay ~not dl£ 
tlU'cla subn~ to veqwbro ®111\gee i.n aJ:Jt .pro~ vi*.Uaw$1 atiQn. 
Acc~l¥• tbe ~ssi.A. VJ:I.ll wt~ frca p~tictll .sad d:Utrt• 
'buttce ·~ tte 1~ tadki~s d'eet~ve: May lo 1966,· Coptea of ·Ot.W 

vub:tte ••uw«¥mt ·c4f -.~ .Sl ...s. ,!~lsral !!a!:Ei£1£ ~ice o:f· 4Pr.U. 1 
'8%0 thl$ G~t a~ ~;l~·· · ': : · · 

We ~mst ~ f•soinS sdetttwtely res~ ~o 1~ ;tnq~ o Should )I'OU 
U.1Ze i.~th~ ·w~~. 111~ will» oif o~1o\t!ii• 'be ~le~ to py~ iot· 

Distributiou.: 
DGM 
It. ST. (2) 
SECY(Robiuson) ·· 
~ 
BASH 
AGlW> 

DlD:ADP&E DID:D 

MACH'OREK:1UI118 'towlcr 

3/3l/6fJ 

. 
' 

I.. ! • 1l'w1er •. flit>ec't.O:v 
ll:tvtel~a of lsot.:o~li ~l~t 
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' '. • UNITED STATES 

ATOMIC ENERGY COMMISSION 

I!onoxable Peter H. Dominick 
United States Senate . 

.. 
Dear Senator Dominick: 

WASHINGTON, D.C. 20545 

APR 1 1966 

lhis is in ~eply to your letter of March 16, 1966, regarding views 
e-xpr.es.sed to Hr. 1v. B. t·fcCool, Secretary, US/l.EC:~ by Profeosm: :.\lbert 
k... Bartlett, Ulliversity of Colorado, by his letter of l1arcn· 11,· 1966, 
a copy of vihich he forwarded to your office.· Professor Ba:!:tlett · t<1as· · 
prote~ting the proposed AEC withdrawal from the production and distri• 
b\l.tion of 19 radioisotopes on the basis that private· prices ·for these 
materials would be significantly higher than those being charged by·; 
the AEC. We had received an earlier letter, dated Februazy 15, 1966, 
from Professor Bartlett on this subject and subsequently discussed 
tbis mat tel' ~·1ith him by telepha!le.. As a con.sequence11 ec received 
a further letter from Professor Bartlett, dated V.12.rch 22, 1966, a 
copy of which he also provided your office, in which he eclmouledged 
that the data upon ~hich be had based his protest waa inaccurate and 
th.at the proposed pzivate p~ices ~"'ul<i~ in fact, be lower than those 
being charged by the AEC. Profes~or Bartlett did have other questions 
ho~VIC~ve7:, ~Jhicb are discussed belov7. 

1) Professo~ Bartlett questioned whether the private prices for these 
19 radioisotopes would stay at their lower level once the AEC discon• 
tinued production and distribution. 'He tvould point out, first of 
all:t that private competition exists in the production and distri­
bution of most of the radioiootopes in qu~stion. We have reason 
to believe that such competition ~1ill develop for all of the items. 
l-Ye tvould anticipate therefot:e that normal competitive forces will 
preclude any un~arranted increases· in private prices. In any case~ 
the ~..EC co·1ld resume production and distribution of these -radioiso• .a'' 

to~es if a~ undesirable situation should arise in the private price 
structure. 

2) Professor Bartlett also questioned hm-1 commercial firms could charge 
1o~1er prices than AEC for these radioisotopes. Private suppliers 
usually establish facilities and equipment a.11d assign nw.npm1er just 
sufficient to produce and distribute the limited number of radio­
isotopes >t-Jhich they market. The AEC, on the other hand~> must main• 
taia equipment, facilities ~nd persc11nel adequate to meet all of 
the count~'s needs for radioisotopes which ara not yet being 
accommodated by private industry. Tnus the AEC still distributes ~ 
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. 3) 

over 100 radioisotope prod'!.lcts. Host of these are very lma volume . 
items which, neverthelcse, are of critical importance, especially 
in research. As a consequance of maintaining ourselves in rcadi• 
ness to·mcet these needs:. we must beal:' higher ovei>head and othe~ 
costs than would bo necessary in a purely commercial opezoation. 
It is this difference "tvhich accounts for the ability of private 
.suppliers to charge lower prices in many cases than ABC. 

Professor Baztlett further inquired whether it:.is.in.the best interest 
of the people of the United States for the AEC to withdraw the services 
that our.Oak Ridge facil:i.tiet> were designed to accommodate. It has 
been' a long standing AEC policy not to c~~pete with p~ivate sources 
of supply of materials ~nj services. In implementing this policy, 

· ho't<7ever~ we have been c:.::reful to assure thnt the public interest i·s 
· adequately protec·tcd. In conn.ection v7itll radioisotopes particula:dy11 

vie published in 'the ~~L!..~..?~;E: in !-farch 1965 a statement. of 
nPolicies and Procedures for 'l'ransfel~ of Commercial Radioisotope 
P~oduction and Distribution to Private Industry". A copy of thi~ 

. ~tatement is enclosed for your il1fo:."i7lO.tiou. As you will. note, the 

. statement: establishes guidclimr.s subject to '\'1hich the AEC 't-7ill con• 
sider '(·Jithdrauing from the p::oduct:ton and distribution of particular 
radioisotopes. In general, these guidelines provide that tltere mus~ 
be a demonstrable. privute c~pability to provide the radioisotopes in 
the quantity a11d quality ,.;h:!ch the ~~rket requires~ tbat there normally 
should be effective ca~petition in the supply of these materials and 
that the private prices mu~t he reasonable. Even after we withdraw 
'\:1e make provision for contirl·tdng to meet requirements ~•hen the 
purcbacer certifies in -.;-r.citing that the material h.e needs is of ll 
special or unusual quality uot cmlin.ercially available. He would-
also like to point out that our Oat: Ridge facilities are designed 
for the conduct of research and development on radioisotope produc• 
tion methods ~s well as for routin2 production and distribution of 
these materials. To the execnt 'ViC are able to withd&-aw from the , 
latter activity because of private capability to perform this 
function, ~ve are . able to inc!'ease our research and development 
effol:'ts. This, of courGe, is to the benefit of tile country because 
it le4ds to the availability of new and improved radioisotopes for 
use in medicine, science, industry and agriculture. 

He a::e also enclosing for your information a public announcement:. 
and !~d~al R~gis~~ notice da~ed Januar; 25 and Janua~; 26~ 1966, 
respectively in which th~ Commission :1.ndict:ated its intent to with~ 
draw from the routine production and distribution of the 19 radio• 
isotopes subject to receipt of public comment •. H~ving evaluated 
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the public comments received, we have determined they were not of 
such· substance to require ch<:m.ges in our proposed witbdra~-1al action. 
Accordingly, the Commission ·will withd:~:aw from production and distri• 
bution of the 19 radioisotopes effective }my 1~ 1966. ·Copies·o£ ou~ 
public Qnnouncement of March 31 and Federal Register not.ice .of April 1 
to this effect are enclosed. . ~ ;, . :· ~·. 

We trust the· foregoing adequately responds to your inquiry •... Should you 
desire further information, we will, of cou~se, be pleased to provide it. 

0:.·.·0 . . I . ~ . . ' , . 

Sincerely yours; \ o!.· .,'{: . \·._:. 

':., :·· !0 • 

I I I, o • I' 

' ... . . . ' . ~ 

,!, 

E. K. Fowler, Director · . , .... 
Division of Isotopes Development 

· .. ' .. 

Enclosures: 
1. F. R. Statement of PolicyD dtd. 3/9/65 V. 
2. Public Announcement, dtd. 1/25/66 r;. '·' .'i•,' 

3. Feqezal Register· notice, clt:d. 1/26/66 
4. Public Announcement, 3/3!/66 

'o, •• 

' • '' ' : ' '~ \' o ' ,' ·~ I 

S. Federal Register notice, dtd. 4/l/66 ···'· '. o: . ·•.: ;,•:, •. 
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(Reprinted from the Federal Register, March 9, 1965) 

ATOMIC ENERGY COMMISSION 
POLICIES AND PROCEDURES FOR 

TRANSFER OF COMMERCIAL RA­
DIOISOTOPE PRODUCTION AND 
DISTRIBUTION TO PRIVATE INDUS­
TRY 

Statement of Policy 

Since 1946, the United States Atomic 
Energy Commission has produced radio­
isotopes in its own facilities and distri­
buted them for governmental and private 
use. In recent years, private facilities 
have become available which are capa­
ble of producing and processing some of 
these radioisotopes. The Commission's 
policy is to refrain from competing with 
private sources of materials when they 
are reasonably available commercially. 
Accordingly, over the past years the 
Commission has discontinued produc­
tion and distribution of selected types, 
quantities and qualities of radioisotopes 
and related services as these have be-

. come available from prirvate sources. 
; There is currently a rapidly growing 
industrial interest in undertaking pri­
vate production and distribution of in­
creasing numbers of radioisotopes pres- . 
ently being distributed by the Commis­
sion. It therefore wishes to reaffirm its 
policy to transfer its commercial radio­
isotope production and distribution ac­
tivities to private industry as rapidly as 
possible consistent with the national 
interest. To provide for the orderly 
transfer to private operation, the Com­
mission developed proposed policies and 
procedures for effecting such transfer. 
On September 16, 1964, the Commission 
published 1n the FEDERAL REGISTER a re­
quest for public comment on the proposed 
policies and procedures. 

Interested persons were requested to 
direct their comments to the Secretary, 
United States Atomic Energy Commis­
sion, Washington, D.C., 20545, within 60 
days from that date. The Cominission 
has now adopted policies and procedures 
for the transfer of commercial AEC ra­
dioisotope production and distribution 
activities to private industry, effective 
immediately upon the publication of this 
notice in the FEDERAL REGISTER. 
POLICIES AND PROCEDURES FOR TRANSFER OF 

COMMERCIAL AEC RADIOISOTOPE PRODUCTION 
AND DISTRIBUTION ACTIVITIES TO PRIVATE 
INDUSTRY 

The policies and procedures encompass: 
a. The establishment of guidelines govern­

ing AEC withdrawal from production and 
distribution of particular radioisotopes, 
either voluntarily or upon petition of a pri­
yate organization. 

b. The establishment of a petition pro­
cedure by which private organizations may 
formally request AEC withdrawal from the 

production and distribution of particular 
radioisotopes. 

c. The application of AEC radioisotope 
pricing policy. 

d. The AEC position with respect to its 
conduct of radioisotope production tech­
nology research and development on those 
radioisotopes from which it has withdrawn 
from production and distribution. 

Withdrawal guidelines. 1. The AEC wlll 
voluntarily withdraw from the commercial 
production and distribution of particular 
radioisotopes whenever it determines that 
such radioisotopes are reasonably available 
from commercial sources. 

2. The AEC wm withdraw from the com­
mercial production and distribution of par­
ticular radioisotopes on petition from a pri­
vate organization based upon a demonstrable 
private capablllty and encompassing the fol­
lowing but recognizing that all these factors 
need not be completely satisfied: 

a. There is effective competition in the 
production and distribution of the radioiso­
topes in question; however, a single source 
of supply under certain conditions may be 
acceptable (e.g., very limited market) . For­
eign producers wm be accepted in determin­
ing effective competition provided they are 
actively marketing the radioisotopes in the 
u.s. 

b. There is assurance that the private pro­
ducers wm not discontinue the venture in 
a manner that. would adversely affect the 
public interest, to the extent resumption of 
production by AEC would involve a signifi­
cant delay. 

c. The proposed private radioisotope prices 
are reasonable and consistent with encour­
agement of research and development and 
use. 

Government tsotope requirements. It is 
the Atomic Energy Commission's policy to 
obtain radioisotopes from commercial 
sources where it has formally withdrawn 
from the production and distribution of 
those radioisotopes. However, the AEC 
maintains the right to produce an isotope 
for Government use in those circumstances 
where the Government is a substantial user, 
or the use is of special programmatic inter­
est to the AEC, and, where procurement from 
industry would result in significantly higher 
cost to the Government. 

Filing a petition. 1. An organization re­
questing that the AEC withdraw from the 
production and distribution of a partic­
ular radioisotope may submit a formal peti­
tion to this effect. Such a petition should 
contain sufficient evidence to demonstrate 
adequate technical, financial and managerial 
resources, as well as seriousness of intent. 

2. The petition should include: 
a. Product specifications to show evidence 

of their comparablllty to AEC products or 
adequacy to meet user demands. 

b. Estimate of current demand. (The peti­
tioner's production capablllties in conjunc­
tion with that of other suppliers should be 
adequate to meet this demand.) 

c. The petitioning organization's produc­
tion, processing and distribution capablllty, 
including identification of the production 
faclllties (e.g., nuclear reactors and/or 
cyclotrons) available to it and the extent 
of commitment upon them in relation to 
market requirements. 

d. Price schedule. 
e. Delivery schedule. 
f. Proposed date of AEC withdrawal. 

The AEC may request additional information 
if the above information is inadequate for 
AEC to make a finding. 

3. Upon making a finding favorable to the 
petition, the AEC will publish for public 
comment: 

a. The private organization's petition or 
a summary thereof, exclusive of company 
confidential information, and wlll designate 
the place where a copy of the petition, exclu­
sive of company confidential information, 
may be seen. (The petitioner should iden­
tify those portions of his petition which 
contain company confidential information: 
however, the information published must 
be sufficient to permit meaningful public 
comment.) 

b. A notice of AEC's intent to withdraw. 
AEC wlll make a final decision on the with­
drawal petition upon receipt and evaluation 
of public comment. 

4. Upon making an unfavorable decision 
on a petition, either prior to or subsequent 
to receipt of public comment, AEC will in­
form the petitioning organization of the 
reasons for its decision. 

5. When AEC determines to withdraw vol­
untarily from the commercial production 
and distribution of particular radioisotopes, 
it wlll similarly publish a notice of such 
intent for public comment. 

AEO radioisotope prices. 1. AEC radioiso­
tope prices wlll be established to provide 
reasonable compensation to the Government 
(which ordinarily wm be the higher of AEC 
full cost recovery or reasonable commercial 
rates) unless this would significantly inter­
fere with (a) research and development and 
use or (b) encouragement of private sources 
of supply. In individual cases, if (a) and 
(b) cannot be equally accommodated, 
greater weight will be given to encourage­
ment of research and development and use. 

2. The AEC will publish a 30 day prior 
notice of proposed price changes, including 
the reasons for the proposed changes. 

3. The AEC wlll not change the price of a 
radioisotope during the period it is reviewing 
a petition for AEC withdrawal from produc­
tion and distribution of that isotope. 

AEO radioisotope production technology 
research. 1. AEC wm place the conduct of 
radioisotope production technology research 
and development it deems necessary to be 
carried out with groups most quallfied to 
perform such work, whether these be AEC 
faclllties or private organizations. 

2. AEC will conduct or support production 
technology research and development on 
radioisotopes from which it has withdrawn 
as it deems necessary, but only to the ex­
tent that AEC has satisfied itself that in­
dustry is unable, is unwllling or simply is 
not carrying out such work adequately or 
where it determines that direct AEC effort 
is necessary in the interest of the atomic 
energy program. 

(Sec. 161,68 Stat. 948; 42 U.S.C. 2201) 

Dated at Washington, D.C., this 2d 
day of March 1965. 

For the Atomic Energy Commission. 
W. B. MCCOOL, 

Secretary. 

[F.R. Doc. 65-2382; Filed, Mar. 8, 1965; 
8:46a.m.] 
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No. J-17 
Tel. 973-3335 or 

973-3446 

FOR IMMEDIATE RELEASE 
(Tuesday, January 25, 1966) 

AEC PROPOSES TO WITHDRAW FROM 
ROUTINE PRODUCTION AND SALE OF NINETEEN RADIOISOTOPES 

The Atomic Energy Commission·proposes to withdraw from 
the routine production and distribution of 19 radioisotopes 
-- antimony-124, arsenic-76, arsenic-77, bromine-82, cadmium-
109, cadmium-115, cadmium-115m, copper-64, gold-198, gold-199, 
lanthanum-140, mercury-197, mercury-203, molybdenum-99, 
phosphorus-32, potassium-42, silver-110m, sodium-24, and 
sulfur-35-P-1. Interested persons will have thirty days in 
which to submit written comments for consideration by the 
Commission before it takes final action. 

The Commission's procedures for transfer of its routine 
radioisotope production and distribution activities to indus-

. try were adopted formally in March, 1965. As in the case of 
past withdrawals, the AEC will continue to meet requirements 
to the extent that the purchaser certifies in writing that he 
requires material of a technical quality which is not commer­
cially available. 

The 19 radiosiotopes are now produced and distributed 
through the AEC's Oak Ridge (Tennessee) National Laboratory, 
operated for the Commission by Union Carbide Corporation. 

-They are used principally in research and medical diagnosis 
or therapy. During fiscal 1965 the AEC business volume for 
these products amounted to a total of $231,485, consisting of 
114,334 millicuries of radioactivity in 4,012 shipments. 

Copies of the petitions from industry requesting that 
the Commission withdraw from production and distribution of 
the named radioisotopes are on file at the Commission's 
Public Document Room at 1717 H Street NW, ~ashington, D.C. 
Written comments should be sent to the Secretary, u.s. Atomic 
Energy Commission, Washington, D.C. 20545, within thirty days 
of publication in the Federal Register tomorrow. A copy of 
the Federal Register notice is attached. 

# 
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ATOMIC ENERGY COMMISSION 

NUCLEAR SCIENCE & ENGINEERING CORPORATION 

Petitions for AEC Withdrawal from Production and 
Distribution of Certain Radioisotopes 

Nuclear Science & Engineering Corporation ("NSEC") has submitted 

petitions dated October 6, November 1, and November 12, 1965, requesting 

that the AEC withdraw from production and distribution of the following 

nineteen radioisotopes: 

Antimony-124 
Arsenic-76 
Arsenic-77 
Bromine-82 
Cadmium-109 
Cadmium-115 
Cadmium-115m 
Copper-64 
Gold-198 
Gold-199 
I.anthanum-140 
Mercury-197 
Mercury-203 
Molybdenum-99 
Phosphorous-32 
Potassium-42 
Silver-110m 
Sodium-24 
Sulfur-35-P-1 

NSEC's petitions contain data sheets of product specifications and 

delivery schedules and. include a comparison of proposed NSEC prices with 

prices currently being charged by the Commission fer the same radioisotopes. 

The Commission has carefully considered the petitions and is now pro-

posing to withdraw from routine prouuction and distribution 0f the nineteen 

radioisotopes listed above. The AEC will continue to ·meet requirements 

for these radioisotopes to the extent that the purchaser certifies in writing 

that he requires material of a technical quality which is not commercially 

available. 
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In accordance ~ith the Cdmmission's Statement of Policy published 

on March 9, 1965, in the FEDERALREGIS~ER (30 F~R. 3247), the COmmission 

has found that a demonstrable private capability exists for the production 

and distribution of these radioisotopes and that the NSEC petitions other­

wise encompass the follawing factors: 

1. For· each of the nineteen radioisotopes, either there exists effective 

competition or else the marke~ is very limited and may be served 

satisfactorily by a single supplier. 

2. If private production of any of the nineteen radioisotopes were dis­

continued, the AEC could resume production without significant delay. 

In this connection, it is noted that each of the three petitions filed 

by NSEC contains the statement: "In submitting this petition, we do 

so with the full and confident expectation that the venture will not be 

discontinued in a manner that would adv.ersely affect the public interest." 

3. The radioisotope prices proposed by NSEC are reasonable and consistent· 

with encouragement of research and development and use, since the pro­

posed prices are lower than current AEC prices if handling c~ges and 

minimum order prices are considered. 

A copy of each of the three petitions filed by NSEC, exclusive of company 

confidential information, is available for inspection at the Commission's 

PUblic Docket Room at 1717 H Street, N. W., Washington, D. c., and copies 

may be obtained by addressing a request to the Secretary, U. s. Atomic Energy 

. C~ission, Washington, D. c. 20545. 

All interested persons who desire to submit written comments for 
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consideration in connection with the Commission's proposed actions on the 

NSEC petitions should send them to the Secretary, U. S. Atomic Energy Com­

mission, Washington, D. C. 20545 within thirty days after publication of 

this notice in the FEDERAL REGISTER. Comments received after that period 

will be considered if it is practicable to do so, but assurance of considera­

tion cannot be given except as to comments filed within the period specified. 

The Commission will make a final decision on the petitions following 

receipt and evaluation of public comments. 

Dated at Washington,D.c.this 14th day of January 1966. 

FOR THE ATOMIC ENERGY COMMISSION 

Secretary 
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AEC TO WITHDRAW FROM 
PRODUCTION AND SALE OF NINETEEN RADIOISOTOPES 

The Atomic Energy Commission will withdraw from the routine production 

and distribution of nineteen radioisotopes--antimony 124, arsenic 76, 

arsenic 77, bromine 82, cadmium 109, cadmium 115, cadmium 115m, copper 64, 

gold 198, gold 199, lanthanum 140, mercury 197, mercury 203, molybdenum 99, 

phosphorus 32; potassium 42, silver 110m, sodium 24, and sulfur 35-P-1-­

effective May 1, 1966. This is in accordance with the Commission's formal 

policy, adopted in March 1965, for transfer of routine radioisotope production 

and distribution activities to industry as rapidly as possible consistent with 

the national interest. 

The AEC will continue to meet requirements to the extent· that the pur­

chaser certifies in writing that the material he needs is of a technical 

quality not commercially available. 

These radioisotopes are now produced and distributed through the AEC 1 s 
I 

Oak Ridge (Tennessee) National Laboratory, operated for the Commission by the 

Union Carbide Corporation. The nineteen radioisotopes are used principally 

in physical and biological research and in medical diagnosis and therapy. 

Private organizations are producing the nineteen radioisotopes in 

sufficient quantities to meet ordinary commercial demands. Prices published 

by the producers are.believed to be reasonable. Additional information on 

the availability of these materials may be obtained from commercial suppliers 

of radioisotopes. 

' 
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ATOI>IIC ENERGY CONHISSION 

NUCLEAR SCIENCE & ENGINEERING CORPORATION 

AEC Withdrawal from Production and 
.Distribution of Certain Radioisotopes 

On January 26, 1966, the Commission published in the FEDERAL REGISTER 

(31 F.R. 1015) a notice that petitions had been submitted by Nuclear Science & 

Engineering Corporation (''NSEC") requesting that the AEC withdraw from produc-

tion and distribution of the follo~·ling nineteen radioisot<?pes: 

Antimony-1~4 
Arsenic-76 · 
Arsenic-77 
Bromine-82 
Cadmium-109 
Cadmium-115 
Cadmium-115m 
Copper-64 
Gold-198 
Gold-199 
Lanthanum-140 
Hercury-197 

· l·iercury-203 
Holybdenum-99 
Phosphorous-32 

.Potassium-42 
Silver-110m 
Sodium-24 
Sulfur-35-P-1 

;. 

That notice stated that the Commission is proposing to withdraw from 

routine production and distribution of these nineteen radioisotopes and requested 

interested persons to submit written comments within thirty days for consideration 

in connection with the Commission's proposed actions on the NSEC petitions. 

' 
The notice also stated that, in accordance with the Commission's Statement 

of Policy published on March 9, 1965, in the FEDERAL REGISTER (30 F.R. 3247), 

the Commission has found that a demonstrable private capability exists for the 
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production and distribution of these radioisotopes and that the NSEC petitions 

otherwise encompass the requirements of the withdrawal guidelines set forth 

in the Commission's Statement of Policy. 

The Commission has evaluated all of the comments received in response 

to the January 26, 1966, notice, and has made a final decision on the with-

drawal petitions. Effective thirty days from the date of publication of this 

notice in the FEDERAL REGISTER, the Commission will withdraw from routine 

production and distribution of the nineteen radioisotopes listed above. The 

AEC will continue to meet requirements for these radioisotopes to the extent 

that. the purchaser certifies in writing that he requires material of a technical 

quality which is not commerc~ally available. 

Dated at ------------ this ---- day of ------
1966. 

FOR THE ATOMIC ENERGY COMHISSION 

W. B. McCool 
Secretary 

'· 



No. J-80 
Tel. 973-3335 or 

973-3446 

FOR IMMEDIATE RELEASE 
(Friday, April 1, 1966) 

AEC GIVES ADVANCE NOTICE OF 
CHANGES IN RADIOISOTOPE PRICES 

The Atomic Energy Commission will increase prices of 
thirteen radioisotopes_ effective on May 1, 1966. The price 
increases are necessary to recover full costs of radioisotope 
production and distribution. 

The thirteen radioisotopes for which prices will be 
increased are: cobalt-60 solution, europium-152, hafnium-181, 
indium-114, iridium-194, iron-55 -59 (in combination), osmium-
191, rubidium-86, scandium-46, tantalum-182, tungsten-185, 
yttrium-90, and tritium (hydrogen-3) targets. 

These radioisotopes are used industrially, and in bio­
medical or other research. The advance notice is in keeping 
with a procedure published by the AEC in the Federal Register, 
March 9, 1965. 

Copies of the revised price schedule may be obtained 
from E. E. Beauchamp, Oak Ridge National Laboratory, Isotopes 
Sales Department, Isotopes Development Center, P. 0. Box X, · 
Oak Ridge, Tennessee 37830. · 

# 

(NOTE TO EDITORS AND CORRESPONDENTS: This information also 
is being issued by the Commission's Operations Office in 
Oak Ridge, Tenn.) 

4/1/66 







·.· 

·. 

r .. :· 

_ .... 
.;-~ -~ 

··"'"", 

.... 
. 
';-. 

. . ~: 

• ~s .• 

.. ··· ..... 

. • f 

-~ t'. 
•' .. · .. 

.. 
j'.' 

-·· 

. ~-

.. . 
-=··"" 

. • £ 
•. -.':.. 

. ' . . -::· 
..... . ,; 

. ~: ..:,_ ... 
, .. · 0. ·, __ . ·'"·;.···_ ...... 

~~-
. ,.· 

. -~ 
·j.:w' 

·;. __ .. 
•. l· .. 

. -... 
.' "!'', -: 

:._•J .: ~" -~ 

.:-:··· ., . ·"" .. 

..... 
. I 

.:..1')1'",,,. 
·, ~· .. 

't-

'·. 
. ·· ..... · .. 

't ~ r '' 

, ... ·: 

·-.· 

"' ... · 

.. 
··-

~· . 

.... ~ _.t 

.. ,t. 

'(~ . ·. . . 

t,. ... . "..:,-

~ .. ,. 

.. :· .. -.' 

.• 
:~ 

·-·,· .jl>, 
' .·· c, ..• 

.. 
,!". ~f. '.' 

; ;· -.. ~. 
... ·:. , .. "' ,_,. 

~ . -· .. 

#"" •• .. 

I.> .. '·• ·: 
i • 

"! •. '\ '. 

·. ' 

... ·. 
..... : ~ ." .. 

: ..... 

• .• <t ~ 

'· •• '-' :-. J 

. !• - '•I <-

.' .0 ;.. '~ I ~.' 

···--

"t! ... _ 
:...~-, 

. ..... 
· .. 

'i ...... -.!''.:· 

, .. _ .. ·: " .... 

... -to· , .. 
· .... -. 

,.· 

.· 
... 

..'•. 

_, 

'"'. ' . ~ 

·--~ 
··.!-

: . . -~' . . ' 

,':"· .. 

··;.. 
. :.~ .. 

.,., 
: ... 

;.. .:'.t.' 
.• '·" -t 

-; 

·· ... 
-- ...... 
.; 

.•. -. r 
'!, ~ 

. '· .. 
. ~ .o::·' 

.-.. 
'-.- .... 

-:- ~ • = . ' ..... ,, 
. ~~ ,· ·~i~'/ ~ .. 

~- ~;. ' ... 

;COMG.L~. ·. ·:rE;:~~:7;,EO .; · 
'·. 

t. ~: . 

. ~-· .. - :,. 

. . •· . 

;, 

·.•' 
,l •. 

·-~ ; . . . 
. ., 

-~- ~ 
~ ~ ,.o: . '"" 

·'· 

· . 

• k •• 

... 

..-~ : 

. ' 
. .. .. 

.. :-.· 

'; ·. 

-···-
. I, • 

. .. 
" .. 

·• "1 •• 

,r, :-_ 

,..;.,, 

.. 

, . 

.• 

~'_, .... ,_.~ 

r .,1' 

.. · 

·' 

' ~- ~·· 
, .... ·~· · ... 



No. J-79 
Tel. 973-3335 or 

973-3446 

FOR IMMEDIATE RELEASE 
(Thursday, March 31, 1966) 

I ' 

(/3 ~ L/~ S' . ~ 
AEC TO WITHDRAW FROM ~~0 

PRODUCTION AND SALE OF NINETEEN RADIOISOTOPES ~ -

The Atomic Energy Commission will withdraw from the rou­
tine production and distribution of nineteen radioisotopes-­
antimony-124, arsenic-76, arsenic-77, bromine-82, cadmium-109, 
cadmium-115, cadmium-115m, copper-64, gold-198, gold-199, 
lanthanum-140, mercury-197, mercury-203, molybdenum-99, 
phosphorus-32, potassium-42, silver-110m, sodium-24, and 
sulfur-35-P-1--effective May 1, 1966. This is in accordance 
with the Commission's formal policy, adopted in March 1965, 
for transfer of routine radioisotope prod~ction and distri­
bution activities to industry as rapidly as possible con­
sistent with the national interest. 

The AEC will continue to meet requirements to the extent 
that the purcha~er certifies in writing that the material he 
needs is of a technical quality not commercially available. 

These radioisotopes are now produced and distributed 
through the AEC's Oak Ridge (Tennessee) National Laboratory, 
operated for the Commission by the Union Carbide Corporation. 
The nineteen radioisotopes are used principally in physical 
and biological research and in medical ~iagnosis and therapy. 

Private organizations are producing the nineteen radio­
isotopes in sufficient quantities to meet ordinary commercial 
demands. Prices published by the producers are believed to 
be reasonable. Additional information on the availability of 
these materials may be obtained from commercial suppliers of 
radioisotopes. ·· 

,.. ... ' 

# 
t ., ··~ -v:.. 

...,. ~"') ' • :r !.J,.;.I '" ·" . . 
(NOTE TO EDITORS AND CORRESPONDENTS: This information also 
is being issued by the Commission's Operations Office in 
Oak Ridge, Tenn.) 
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UNITED STATES 

ATOMIC ENERGY COMMISSiqN 
WASHJNGTON,IJ.C. 20!5.45 

Mr. David C. Eberhart, Director 
Office of the Federal Register 
National Archives & Record Service 
Washington 25, D. C. 

Dear Mr. Eberhart: 

MAR 3 0 1966 

Attached for publication in the Federal Register are an original 
and two certified copies of a document entitled: 

Nuclear Science & Engineering Corporation 
A:EC Withdrawal from Production and 

Distribution of Certain Radioisotopes 

Please handle as schedule I to be published no later than 
Friday, April 1, 1966. 

Publication of the above doc'ument at the earliest :possible date 
would be appreciated. 

Enclosures: 
Original and 2 cert. cys. 

cc: D~cket Clerk (Dir. of Reg.) 
Wm. Hughes (~I) ' 
Legal Files (OGC) 
Law Library {OGC) 
Congress~.onal Liaison 

Sinc~!.elY: yours, 
lfr ~,,q, . 
• b oS'tJ> 

• At """e"' ~lbot·., 

W. B. McCool 
Secretary to the C~ission 

D. C. riles (SECY) 
.;Germanto'Wll Files (SECY) 
~blic Proceedings Br. (SECY) 
Contracts · 
JohD. Maddox 



ATOMIC ENERGY COMMISSION 

NUCLEAR SCIENCE & ENGINEERING CORPORATION 

AEC Withdrawal from Produc'tion and 
Distribution of Certain Radioisotopes 

On January 26, 1966, the Commission published in the FEDERAL REGISTER 

( 
I 

(31 F.R. 1015) a notice that petitions had been submitted by Nuclear Science & 

Engineering Corpora.tion (NSEC) requesting that the AEC withdraw from produc-

tion and distribution of the following nineteen radioisotopes: 

Antimony-124 
Arsenic-76 
Arsenic-77 
Bromine-82 
Cadmium-109 
Cadmium-115 
Cadmium-115m 
Copper-64 
Go1d-198 
Go1d-199 
Lanthanum-140 
Mercury-19_7 
Mercury-203 
Ho1ybdenum-99 
Phosphorous-3~ 
Potassium-42 
Silver-110m 
Sodium-24/ 
Sulfur-35-P-1 

That notice stated that the Commission is proposing to withdraw from 

routine production and distribution of these nineteen radioisotopes anp reques!:ed 
. . ~~ 

interested persons to submit written comments within thirty days for considera~i~n 

in connection with the Commission's proposed actions on the NSEC petitions. 

The notice also stated that, in accordance with the Commission's Statement 

of Policy published on March 9, 1965, in the FEDERAL REGISTER (30 F.R. 3247), 

the Commission has found that a demonstrable private capability exists for the 
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production and distribution of these radioisotopes and that the NSEC petitions 

otherwise encompass the requirements of the withdrawal guidelines set forth 

in the Commission's Statement of Policy. 

The Commission has evaluated all of the comments received in response 

to the January 26, 1966, notice, and has made a final decision on the with-

drawal petitions. Effective thirty days from the date of publication of this 

notice in the FEDERAL REGISTER, the Commission will withdraw from routine 

production and distribution of the nineteen radioisotope~ listed above. The 

AEC will continue to meet requirements for these radioisotopes to the extent 

that the purchaser certifies in writing that he requires material of a technical 

quality which is not commercially available. 

Dated at Washington, D. C. this 3Oth day of March 

1966·. 

FOR THE ATOMIC ENERGY COMMISSION 

. ·~ 
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CH£T HOLIFII:L~, CALifF, 

.. ~· CHAIRMAN 

:~~!E :."~~~~~~. COLO, 
ALDCRT iHOMAS, TEX. 
THOMAS Q, MORRIS, N. MDC, 
CRAIG HOSMCR, CALli", 
WILLIAM H, DATES, MASS, 
JOHN D. ANDCRSON, ILL. 
WILLIAM M, MCCULLOCH, OHIO 

e· 
~ongres.s of tbe ~niteb ~tates 

JOHN T. CONWAY, EXECUTlVE DIRECT'OR 
JOINT COMMITTEE ON ATOMIC ENERGY 

' \ 

--- ~- ·--~-
--~.:':'. -· 

March 30, 1966 

Mr. Robert E. Hollingsworth 
General Manager 
u. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Mr. Hollingsworth: 

Reference is made to yo~r March 30 letter 
concerning plans to withdraw from the production 

.and distribution of nineteen radioisotopes. Please 
supply the Committee with the fifteen comments. 
which were received from individuals concerning 
the planned withdrawal. 

A~so supply the Committee with any sum­
maries of the comments that may have been pre­
pared. 

-?'-

Thank you for your cooperation. 

,. . ~ ' 

... , ' ..... 

JOPIN 0, PAGTORE', R.I. 
VICE: CHAIRMAN 

RICHARD D, RUSSELL, OA, 
CLINTON p, ANDERSON, N, ME:X, 
ALDEPfT GORE, TENN. 
HENRY Mo JACKSON, WA:'Hf, 
IJOURKE B, HICKENLOOPER, IOWA 
GEORGE D. AIKEN. VT. 
WALLACE P', 8EHNET"r, UTAH 
CAJU.1', CURTJB, NEBR, 
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ATOMIC ENERGY CO:t:-lHISSION 

'NUCLEAR SCIENCE & ENGINEERING CORPORATION 
- ..... ::1-H--,• 

AEC ~vithdrawal from Production 'and: 
,Distribution of Certain Radio'isotopes 

... ~; . ·' 
.:'~!~ . ·;~ J 

.. _; 

On January 26, 1966, the Commission published in the FEDERAL REGISTEI{ 

- (31 F .R. 1015) a notice that petitions had been ~ubmitted by Nuc1eaJ;_ Scien~:c & 
. . . ""-·~--"-··-····--

Engineering Corporation ( 11NSEC") requesting that the.AEC ·withdraw--frompro--iU~·--
.. .. . -· 

tion and distribution of the following nineteen radioisotopes~ 

.; 

Antimony-124 
Arsenic-76 
Arsenic-77 
Bromine-82 
Cadmium-109 
Cadmium-115 
Cadmium-115m 
Copper-64 
Go1d-198 
Gold-199 
Lanthanum-140 
Hercury-197 
Mercur·y-203 
Molybdenum~9·9 

Phosphorous-32 
Potassium-42 
Silver-110m 
Sodium-24 
Sulfur-35-P-1 

. - ~ . -:- ~. 
_-- ~ .. 

- .t 
•:;;_: ~- I' 

{ .:, 
-· ~; 

:1 
-~- .. · 
: . _, 

t 

-l 
; ' 

That notice stated that the Commission is proposing to wi.thdraw. from 
-. 

routine production and distribution of these nineteen _radioisotopes and req·tested 

• 

interested persons to submit written comments within thirty days for consid..!ration 

in connection with the Commission's proposed actions on the NSEC petitions. 

The notice also stated that, in accordance with the Commission's Stnt0;1ent 

of Policy published on March 9, 1965, in the FEDERAL REGISTER (30 F.R. 3247), 
.~ 

the Commission'has found that a demonstrable private· capability exists for the 
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.•i 

··! '! 
~· :~ ~ -t 
•7"_".j 
~}~· 

<' 

.:. 2 .:. 

-~ 

px:oduction and distribution of these radioisotopes and that .the NSEC pe.t;itions 
·.,.. f 

-.. . 
otherwise encompass the requirements of the withdrawal guidelines· set. for.th·-·-·-- · 

. .. ~-. ~f -
in the Commission's Statement of Policy. :.. ·~ 

• f 
.. .j.. 

The Commission has evaluated all of the comments receive~. in response 
' ,· 

to the January 26, 1966, notice, and has made a final decision on the ~·1ith-

drawal petitions. Effective thirty days from the date of publication of this 

notice in the FEDERAL REGISTER, the Commission will withdrm·T from routine 

production and distribution of the nineteen radioisotopes list_e~ above. The 
' 

AEC will continue to meet requirements for these radioisotopes to. the extent 

that the purch'aser certifies in writing that he requires material of a technical 
;.,. . 

quality which is not commercially available. 

1966. 

Dated at ------------ this day of ------

. I 

,; 

-~ ~-
... - .. ·._ 

FOR THE ATOMIC EN~RGY COMHISSION'-=- ·. '""' 
--:;1 

W. B. McCool 
Secretary 

... ~-

~d 

·: :·;;. 
~~lf~ 
-~~ --~ 

-~~ tL 
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AEC TO WITHDRAW FROM ., 
PRODUCTION AND SALE OF NINETEEN RADIOISOTOPES 

The Atomic Energy Commission will withdraw from the routin~ production 

and distribution of nineteen radioisotopes--antimony 124, arsenicc 76, 
·-· •..l 

arsenic 77, bromine 82, cadmium 109, cadmium 115, cadmium 115m,~copper 64, 
:-':..:::,._~---

gold 198, gold 199, lanthanum 140, mercury 197, mercury 203, molybdenum 99,. 
:,- -~--· 

·phosphorus 32, potassium 42, silver 110m, sodium 24, and sulfur 3?-P-1-­

effective May 1, 1966. _.This. is in accordance with the C9mmissip~' s ·formal 

policy, adopted in March 1965, for transfer of routine radioisotope ·production 

and distribution activities to'industry as rapidly as possible consistent with 

the national interest. ·,. ' " 

The AEC will continue to meet requirements to the extent that the pur~, 

chaser certifies in writing that the material he needs is of .a technical 
·_::! 

quality not commercially available. • jjo)'•,._ 

' 

These radioisotopes are now produced and-distributed through: the AEC's .. 
Oak Ridge (Tennessee) National Laboratory, operated for the Comnlission by the~ 

Union Carbide Corporation. The·nineteen radioisotopes are ~sed-~p~incipally 
in physical and biological research and.in medical diagn~sis and therapy. 

I . -~· - _,, __ , ~- _,;_,_,__ --- -

Priv:ate organizations are producing the nineteen radioisotopes in·--=-~ --~-: _ 

sufficient quantities 't_o meet ordinary __ commercial demands. .Price~. publish~~ 

by the producers are believed to be reasonable. Additional information ·on -­
-. '{ 

the availability of these materials may be obtained from co~ercial suppliers 

-· _:;~~, .. :~~t:c: ~-~~i ~-- . 

~~~r~t 
of radioisotopes. -·~.:. :~.:-.:~-:-:~t~:=~-;;-

---~~---·-~-- ..... _-: 

./ 

.. 
l_ 

"'· 

. ~) ... ' - . .... . -... ~.-.;~~.., r,;_ 

- ,· 

-:~ .:;,;::.::=--:- 7":':'-;--­

:··=:-:.:.--~:.-·~_:-'.....:.. 
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SUBJECT: 

---NO.M 
MAY - ~DITIOH ..... -... -., 
UNITED STATES GOVERNMENT 

Memorandum , ~ 
File ~~ 

W. B~~ool, ~retary 
DATE: March 29, 1966 

A~AEC WITHDRAWAL FROM PROD~CTION AND DISTRIBVl!ON 
OF RADIOISOTOPES 

SECY:JCH 

1. At Information Meeting 572 on March 28, 1966, the Commis­
sioners approved the announcement of AEC withdrawal from the prod~c­
tion and distribution of 19 radioisotopes and publication of the pro­
posed Notice in the Federal Register as discussed and recommended 
in Mr. Fowler's March 23, 1966 memorandum, circulated as AEC 994/28. 

2. It is our understanding the Divisi9n of Isotopes Develop­
mant is taking the required acti~n. 

cc: 
Commissioners 
General Manager 
Deputy General Manager 
Exec. Asst. to Gen. Mgr. 
Asst. Gen. Mgr. for Plans & Prod. 
Asst. Gen. Mgr. for R&Q 
General Counsel 
Dir., Indust. Participation 
Dir., Inspection 
Dir., Isotopes Development 
Dir., Operations Analysis & Forecasting 
Dir., Public Information 
Dir., Congr. Relations 
Controller 

_ .~~t.n;~~l,'~~:~»~O 

- (())JFJFII<eHAIL lU§lE (())WILY --
Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan 
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OPTIONAL FORM NO •. IO 3010-107 
MAY IICSZ EDITION • 

;;;;;~;;. ~;ATES ~ERNMENT 

Memorandum 
W. B. Mc~ol, Secretary ;/. ~ 

... Oo~ec_f~ :<. !&.~lu~ , - ~y T. Rot;inson, Jr. 
Chief, Public Proceedings Branch 

e ~-3 
d 

DATE: March 29, 1966 

~· 

LETTER FROH BARTLETT RE WITHDRAWAL OF 19 RADIOISOTOPES 

Attached for your information is a copy of a letter from Mr. Bartlett. 

As you will remember, on Y~rch 23, 1966'you signed two letters to 
Senators Allott and Dominick regarding their receipt of certain 
objections from ~~. Bartlett. At that time I informed you that the 
Division of Isotopes Development had contacted Mr. Bartlett informing · 
him of his error a~ ~hat he had ~pologized, further stating that he 
would write a letter.· · 

I I 
' 

The attached letter has been acknowledged and both Isotopes Develop-
ment and Congressional furnished copies. · 

. . 

· Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan 
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UNIVERSITY OF COLOR 

BOUL.DER, COL.ORADO 80304 

Iviarch 22, 1966 
DCPA.RTMI!tNT OP' PHV81CS AND ASTROPHVeiCB 

I·lr. ;; • B. HcCool, Secretary 
U. S •. -i.tomic Energy Commission 
~.'asl!inr;ton, D. C. 

Dear:- kr. IvicCool, 

. DOCKETED 
USAEC 

I wish to ppologize for thA misinformation that was the basis 
for my letter to yon of l'!Iarch 11 protesti.ns: the wi thdravml of 19 
isotopes from r~ltine production at Oak Ridge. I have been dontacted 

·_by I-~. John N. Iviaddox of thP Division of Isotope Development of the 
A.E.C. and he explainmd the costs in considerably more de~ail than 
uas .given in the announcements. 

/ 

The real difference in thA costs lies not·in the catalog prices, . 
v..:hich are approximately correct (but slightly out of date) as I observed, 
but in the minimum charges of approximately $50 per order v'rhich is· 

. ...._ alv;ays charged at Oak Ridge. rrhe private companies apnarentlv have 
·much l0i-1er minimum charges than Oak RidP"e has, and this is the basis 
i'or the suggestj_on in .the petitions ,that the net cost would ·be lov1er 
if these isotopes are supplied by ~rivate companie~ than if they are 
su~)plied by Oak Rid.e:e .• 

This leaves the foiblovving questions that are of some concern to 
me. 

1) i•/ill the private prices stay at their apnarently lov,rer lebel 
once Oak Ridge ~as stopped production? 

2) Hov1 can private suppliers give products at a lower cost than 
Oak Hid~e c.an give them_? I had the impression that these isotope· 
production .facilities at Oak Hidr;e v1ere designed to give just this 

. - serv:ice to the resecrrch acti-:l?it,ies of the co_untry, and nov,r it appears 
that t.hey are too lar.P"e to function economically, and tax payir ... .; · 
private suppliers can do a better job. I still don't.ful1y apn:reciate 

· hov1 this can be true. 

3) In viR~ of the enormous investment the people of the United_ 
States have in the Oak Hidge Isotope product·ion facilities, it it in 

"the· best interest· of''ihe people to withdraw the services that these 
facilities were designed to serve' 

' ' ' J' • 

A single exnerience has already indicated that on an isotope that 
i.'l"as \viitlhdrawn from Oak"'R.idge ·production, sorne ·time ago, our Purchasine:­
Departr:lent had to shop aro1,1nd to several suppliers, and the price 

-they finally had to pay was approximately.;<.D tjmes higher than what 
we vlere used to paying when. we TXI.lt'c.hased .~aateriallfrom Oak R.idge. 

' ~ ... . . 

· I auologi~e again that' I was ·incorrect in the main argument of m~ 
lett.er of the 11th. · · /I .; 

cc ·• Senator.Allott 
Senator Dominick 
Ren. IvicVicker. 
f.'Ir. ~iaddox , ' · ' · 

• I • "• 

·I 
' 

; i 
.. , .. ·. . : . ! ' 
.. ~i~c-t{r~'l v 'yours. 

:nl bert. A. RartlAtt 
,., __ - Lt - -- - - --



AEC 994/28 

COPY NO:-·-· 22 
OFFICIAL USE ONLY 

March 2_?, l966 ---

ATOMIC ENERGY COMMISSION - .. ~ 

I N F 0-R M A T ~ 0 N ME B T I N G' I T E M 

AEC \UTHDRAvlAL FROM PRODUCTION AND DISTRIBUTION OF RADIOISOTOPES . '· - . . . _:;;.:..~__;;,:~;:;:..:;..;;;;..;;:._;..;.; __ __ 
Note by the Secreta1~ 

The General Manager has requested that the attached 

memorandum dated March 23, 1966 from the Director of Isotopes 

Development, with attachments, be circulated for consideration 

by the Commission at the Information Meeting scheduled for 

Monday, March 28, 1966. 
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;TO 

FROM 

i 

,. 
OPTIONAL FORM NO. ID 
MAY 1052 EDITION 
GSA GEN. REG. NO. 27 

.5010-107 

UNITED STATES GOVERNMENT 
' ' 

Memorandum 
R. E. Hollingsworth, General Manager 
THRU: s. G. English, Assistant General 

for Research and Development 
E.J·ow[e~~Director · 

~DATE: MAR 2 3 1966 

isi ~-l;b£ Isotopes Development 
~~ . 

bVWITijDRAWAL FROM PRODUCTION AND DISTRIBUTION OF 19 RADIOISOTOPES . 
. . - ... 

At In~ormation Meeting 1/545 on December 22, 1965, the· Commission approved 
the recommendations of AEC 994/27 that AEC publish for public comment its 
intent to withdraw from the routine production and distribution of 19 
radioisotopes. The Commission's announcement was issued on Januarj 25, · 
1966, and was published in the Federal Register January 26, 1966, allow­
ing·Jo days for receipt of public comments. 

To assure full notification of interested parties, approximately 9,000 copies 
of the announcement and Federal Reiister notice were distributed to radio­
isotope users and those on the AEC s public announcement mailing list. There 
are over 800 customers of radioisotopes and.associated services and products 
from Commission _laboratories and copies were· sent to each. However, only 15 
comments (see summaries in Attachment 11A11} wer~ received from individuals 
representing 13 organizations. The responses from these organizations may 
be classified as follows: Unive~sities - 7; Individuals - 2; Industrial 
users - 1; Medical labor~tory - 1; Federal Agency - 1; and Commercial 
producer - 1. 

Below is a discussion of the comments received: 
' . . 

Five comments were in favor of the withdrawal. Two universities and 
one medical laboratory were totally opposed to even the basic policy 
of AEC withdrawal in favor of private producers. However, Commission 
policy in this regard was established by AEC 994/20 and AEC 994/21 
leading to the adoption of the "Policies and Procedures for.Transfer of 
Commercial Radioiso~ope Production and Distribution to Private Industry." 
This Statement of Policy was publish~d in the Federal Register March 9, . 
1965. 

The Federal Agency and two universities strongly pointed out the inadequacy 
of NSEC 1s cu64 and ~2 for their research programs due to the specific 
activity being too low. Other commercial groups producing this isotope 
(Isoserve, Abbott, and Union Carbide, Tuxedo} are actually using higher 
flux reactors than· NSEC,.and therefore producing and offering for .sale 
a higher specific activity product. It is noted that the withdrawal 
procedures provide that AEC will continue to meet requirements to the 
extent that the.purchaser certifies in writing that he requires material 
of a technica~ quality which is not .available commercially. Our experience 
with past withdrawal ·actions has shown that the volume of requirements for 
such high quality material has been extremely small. 
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Three universities stated it was a real convenience to turn to a single 
supplier, as in the past, and expressed concern that a proliferation of 
suppliers would lead to confusion and difficulty in searching out and 
ordering a· given isotope in the future. They suggested the AEC continue . 
to act as a "clearing house" or "single source" for radioisotope availability 
information •. They further stated it would be extremely helpful to list in 
the ORNL catalog references to private suppliers of withdrawn items including 
their product specifications. DID does maintain information concerning r~dio­
isotopes available from all producers. A concerted liaison effort is made 
with all commercial suppliers to keep this information.up to date in order 
to.answer numerous inquiries and assist users, both domestic and foreign, 
in locating appropriate suppliers of the required radioisotope. THE 
ISOTOPE INDEX- 7th edition and.the.INTERNATIONAL DIRECTORY OF ISOTOPES-
3rd edition are two independent publications.showing the availability, 
and product specifications of all radioisotopes offered by about eighty 
world-wide suppliers~ NUCLEONICS' annual INTERNATIONAL BUYERS' GUIDE -
16th edition is also useful but on a much more limited basis. All three 
publications are revised either annually or periodically. 

Three universities registered their belief that commercial prices would be 
much higher than ORNL. ·However, these groups had not·taken into account 
the fact that NSEC has a lower handling charge per shipment ($10 vs. $25 
for ORNL) and a smaller minimum isotope charge ($8 vs. $25 to.$50 at ORNL). 
When these are considered.NSEC prices are·lower in every instance. Based 
on past withdrawal actions, we feel that commercial prices may even be 
reduced further, especially for those with enough volume of business to 
justify strong competition. 

One indu.strial user filed an objection if the quality of commercially 
supplied cdl09 being offered is not free of cdll5. In addition to NSEC 
at least one other commercial supplier is producing Cdl09 and, of course, 
upon written ·certification by the user ORNL will continue to supply a 
customer's high quality requirements. One.university gave their impressionr 
that industry was not doing a good job in the matter of isotope distribution. 
This group had received sources in contaminated containers and packing 

.materials. Sometimes the sources were not prepared correctly and delivery 
was·slow. We feel that as the market grows and compet{tion increases these 
conditions will improve. 

It is concluded that the comments received in response to the Federal Register 
notice ~nd the public announcement are not of such substance as to require 
changes in the proposed·withdrawal from the routine production and distribution 
of the nineteen radioisotopes. It is recommended that the AEC issue the· 
proposed public announcement (Attachment 11B11) and publish its final decision 
in the Federal Register (Attachment 11C11 ) to. become effective thirty days . 
from the date of .publication. The Joint Committee will be notified 
(Attachment 11D"). 

- 3 -



The Division of Industrial Participation 'and the Offices of the General 
Counsel and Controller concur in our conclusion and recommendation. The 
Division of Pu~lic Info~tion concurs in the proposed public announcement. 
The Office of Congressional Relations concu~s in the draft letter to the 
JCAE. 

·Attachment "A": . 
Attachment '.'B'.': 
Attachment '.'C'.': 
Attachment 1.'D'.': 

Approved: 

General Manager 

Date 

. \..· 
Summary of Comments Received 
Proposed Public Announcement 
Propos~d Federal Register Notice 
Draft Letter to JCAE 
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3. 

4 .• 

5. 

I 

Date of 
Letter 
2/4/66 

2/8/66 

2/9/66 

2/10/66 

2/10/66 

! 

Summary of Comments Received on Proposed Withdrawal 
-~-gtom Routine Production and Sale of Nineteen Radioisotopes 

(Published in Federal Register 1/26/66) 
(AEC Public Announcement J-17 dated 1/25/66) 

-
.. 

Name and Address Comnent 

University of Minnesota NSEC supplies (according t'o their catalog) K
42 

at only about 1/10 the speci: 
Medical School · activity of ORNL. Presently only one other supplier with a specific activil 
Minneapolis, Minnesota 55455 suitably high but since they are located on the East Coast has difficulty 

Vic.tor Lorber meet!2g delivery sehedules for Minnesota. With short half-life isotopes sue 
Dept. of_Physiology as K this is a very important consideration. Consequently, withdrawal of 

ORNL would have grave consequences for their present work, and re~pectfully • reauests that this not be done. 
University of Pittsburgh In agreement with the .AEC policy of withdrawal· in favor of-private suppliers. 
Wherrett Lab. of Nuclear Chem. Convenient to turn to a single supplier in the past and concerned that a 
Pittsburgh, Pa. 15213 proliferation of suppliers would lead to confusion and difficulty in searching 

Robert L. Wol~ · out and ordering a given isotope in the future. AEC could contimie to act as 
Assoc~ate Profes.sor. .. a Clearinghouse for radioisotope availability information • Suggests continuin 
Dept. of Chemistry to list All radioisotopes (including specifications) in ORNL catalog, but with . . 

references to private suppliers of withdrawn items • Any mechanism by which a . . 
user could continue to consult a single source of information on availability 
would be extremely_ helpful. 

Thomas F. McCauley Transfer of these operations to private industry has his most hearty approval. 
E: 604 Mission Ave. · -
ISookane ·. Washimzton 99202. 
Clinical Laboratories It would be a great mistake at this point to turn this over to private indu 
2010 Fifth Avenue · without very adequate controls. · Afraid industrial people would exploit wit 
Bay City, Michigan . having good guidelines and regulations.· Definitely against discontinuing t • W. G. Gamble, Jr., M.D. 19 radioisotopes and transferring these to private industries, Without adeq 

- controls. 
Vanderbilt University _Request you consider carefully the discontinuation of!{"""' production. Entire 
School of Medicine research program, supported by NIH, is dependent upon this sh~rt half-life . 
Nashville, Tenn. 37203 isotope being readily available. Special attention should be given to the 

Leon Hurwitz, PhD rapidity of transportation and whether industrial price will impair our presen 
Assoc. Prof. of Pharmacology budgetary allotments from NIH for this research project. Have been ~rchasing 

Allan D. 'Bass, M.D. weekly shipments for several years from ORNL and with the excellent service we 

Professor & Chairman have encountered, we sincerely hope this service will be made available in 

Dept. of Pharmacology the future. 
--- ----
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Date of 

6.12/15/66IS~. Louis Univ~rsity 
School of Medicine 
1402 s. Grand Blvd. 

7. 

9. 

St. Louis~·Missouri 63104 
J. Wendell Davis 
Assoc. Professor 

University of Colorado 
Dept. of Physics & Astrophysics 
Boulder, Colorado 80304 

Albert A. Bartlett 
·Professor ·~f Physics 
(Same commentator as #15) 

Lane Wells . . 
A Division of Dresser Indust 
P. o.· Box 1407 · 
Houston, Texas 77001 
· A. E. Caswell, Jr. 

u.s. Dept •. of Agriculture 
Agric. Research Service 
Soil & Water Cons·. Res. Div. 
Plant, Soil & Nutrition Lab. 
Ithaca, New York 14850 · 

Darrell Van Campen 
Research Biochemist 

(Same organization as #11) 

Have no comments concerning this move except to request that a list of sourcee 
of these radioisotopes among private industry be circulated to persons on the 
mailing·l!~~ of O~L. Particu~arly interested at present in knowing who will, 
provide P and S for research purposes. · 

Representing only himself and not University of Colorado. Registers the : 
strongest kind of a protest against the AEC's withdrawing ·production of these 
isotopes. Als~ady experienced great difficulty in routinely obtaining smal. 
sources of Co from commercial firms. Expects similar difficulty with mer 1 

197. Thinks this is a very great step backwards and will be hampering the 
development and use of radioisotopes throughout the country by. scattering the 
production out to a number of different private corporations. In a few years 
may find the cost higher. An enormous service to research to have a central 
catalogue, such as.ORNL's, from which one can order with confidence rather th; 
a large number of scattered distributors who come and go in the business and 1 

a~~ not able to supply things as effectively as ORNL. Requested his protest 
recorded and his sincere hope that this "transfer and withdrawal of these 19 

Sent copy ofogheir letter1y! February 4, 1966, letter to NSEC on whether NSEC 
supplied Cd free of Cd • Lane Well~ had not !f89received a·reply from 
NSEC. Filed ~n objection to withdrawal·if clean Cd will not be available 
from commercial suppl~ers. 

Their extensive research program on.copper nutrition of animals 
upon the availability of copper-64 of big~ specific activity. ORNL' 
50 c/g at time of shipping and delivered to them within about one half-life al 
assay or at least 15 c/g at time of receip54 Portions of research would be 
seriously curtailed if unable to obtain Cu at le~st 10 c/g at time. of receiJ 
Only domestic supplier they have been able to locate (NSEC) listed 6 c/g · 

in catalog. Requested ORNL continue to produce eu64 until a domesti4 
for material with specific activity similar to that produced by ORNL it 
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Date of 
Letter 

10.1 2/19/66 
Name and Address 

Kansas State University 
Dept. of Physics 
Physical Science Bldg. 
~anhattan,·Kansas 66504 

C. E. Mandeville 
Profe~sor of Physics 

ll.I2/21/66IU.S. Dept. of Agriculture 
Agric. Research Service 
Soil & Water Cons. Res. Div. 
Plant·, Soil & Nutrition Lab. 
Ithaca, N.Y.· 14850 

Joseph F. Hodgson 
Soil Scientist 

(Same organization as #9) 
12.12/23/661Union Carbide Corporation 

Sterling F9rest Res. Center 
P. 0. Box 324 . 
Tuxedo, New York 10987 .' 

~-. M. ·stier · · 
·Manager ~ Nucleonics 

13.12/23/661Phillip A. Demers 
11014 Cactus Lane 
Dallas, Texas 

.. .._ ... ~~*-.·.; ..... _.;:,.,_~ .... ·~-- "'--······'"'~ --
,,__.,,,_...,.,.,.~;~~-;, :;.. . .-.. ~.e~.--- -------;-:;:;-:-:--~'"'~-~~~"''·""' .. c: ..... ~...nj:!; '{"PJ~~?~~ 

Comment 
Expressed a feeling of opposition to the withdrawal.petition. Experience ha~ 
shown that radioactive sources supplied by industry are sometimes in contamir 
containers or are surrounded by contaminated packing materials, sometimes not 
correctly prepared, delivery time is sometimes long. A str9ng advocate of 
private enterprise but general impression is that industry is not doing a goc 
job in the matter of isotope distribution. Strongly recommended that the tas 
of distribution of all radioisot~es be· returned to the USAEC. 
Th6!r. isotopic dilution techniqueg

4 
are dependent on a high-specific activ.ity 

Cu • ORNL has been supplying Cu of nearly 60 c/g at the time of assay.~ 
25 c/g is about the lowest value can conveniently use and very few shipmen11J 
have fallen below this~ NSEC, to date the only domestic supplier they have b 
able to locate, quote 6 c/g. This material would seriously jeopardize the 
validity of r@~ults. ~oped AEC would reconsider dec~sion to discontinue pro· 
duction of Cu until a domestic supplier can provide-with a specific activit 
comoarable to ORNL. 
Pleased with this proposal and urges the AEC to complete the withdrawal as sc 
as practical. Carbide has been a major producer and distributor of radioisot 
since 1961 at its privately-owned reactor facility. In routine production of 
of the 19 proposed for withdrawal. Gold-198, mercury•l97, mercury-203, 
molybdenum-99, phosphorus-32 and sulfur-35-P-1 are offered as processed mate~ 
available immediately from stock. Makes weekly shipments of bromine-82, 
copper-64, potassium-42, and sodium-24 as unprocessed material for other com• 
panies who specialize in the distribution of these short-lived materials. Th 
ten account for 93% of the FY 1965 ORNL shipments of the 19 radioisotopes. 
Changes are being·made in Carbide handling charges and minimum product charge 
of processed radioisotopes so that delivered prices will be equal to or lo. 
than current AEC prices. In agreement with the proposed withdrawal and wi 
continue to orovide a share of this service as a orivate suoolier. 
Congratulation on your move to transfer 19 radioisotopes to private industry. 
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Date of 
Letter 

14.13/1/66 

15 .1 3/11/66 

~ •• :-:,~,~<:.,~·· 

Name and Address , 
Wilmington College 
Wilmington, Ohio 4517.7 

Harry H. Johnston 
Chairman, Biology Dept. 

University of Colorado· 
Department of Physics and 

Astrophysics 
Boulder, Colorado 80304 
Albert A. Bartlett 
Professor of Physics 
Nuclear Physics Laboratory 

(Same commentator as #7) 

Comment 
It is becoming more expensive and more difficult to obtain isotopes for 
teaching purposes. The cost from private companies would become prohibiti~ 
to use many isotopes in courses. A reasonable plan would be one like that 
taken by the National Culture Col~ection in.making available those isotope: 
that could be used in teaching-P3 , co60, Ra DEF, etc. Understands proces: 
isotopes is not inexpensive but feels that to make maximum use of isoto~ 
for teachi~they mustbe available at a reasonable cost. 
Registers the st~ongest kind of protest against the entire.withdrawal. 
Based on ~ calculations, states that NSEC prices are higher than ORNL by 
factors varying from 1.2 to 75 with~an average of 9.22. He therefore · 
estimates that the public might expect to have to pay 1.9 million dollars 
more for these 19 radioisotopes than they did from ORNL. His expe5fence 
with past withdrawals has been '(1) the price has gone up, and (2)/pu~chasil 
department has to canvass a number of potential suppliers. Amount of 
research will seriously decline because of added confusion. In order to 
get reliable shipments one.has to import from other governmental sources 
in either Canada, Great Britain or France. 

e 



• ATTACHMENT "B" 

AEC TO WITHDRAW FROM 
PRODUCTION AND SALE OF NINETEEN RADIOISOTOPES 

The Atomic Energy Commission will withdraw from the routine production· 

and distribution of nineteen radioisotopes--antimony 124, arsenic 76, 

arsenic 77, bromine 82, cadmium 109, cadmium 115, cadmium 115m, copper 64, 

gold 198, gold 199, lanthanum 140, mercury 197, mercury 203,·molybdenum·99, 

pltosphorus 32, potassium 42, silver 110m, s.odium 24, and sulfur 35-P-1-­

effective May 1, 1966. This is in accordimce with the Coriunission' s forinal ... 

policy, adopted in March 1965, for transfer of routine radioisotope production 

and distribution activities to industry as rapidly as possible consistent with 

·the national interest.-"'.-·, 

The AEC will continue to meet requirements to the extent that the pur­

chaser certifies in writing that the materia1. he needs -is of a technical 
. . 

q~ality not commercially av~ilable • 

These radioisotopes are no~ produced and distributed through. the AEC 1s 

Oak Ridge (Tennessee) National Laboratory, operated for the Commission by the 

Union Carbide Corporation. The nineteen radioisotopes are used principally 

in physical and biological research and in medical diagnosis ·and therapy. 

Private organizations are producing the nineteen radioisotopes in 

sufficient quantities to meet ordinary commercial demands. Prices published 

by the producers are believed to be reasonable. Additional information on 

the availability of these materials may be obtained from commercial suppliers 

of radioisotop~s. 

- 9 - Attachment "B" 
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ATTACHMENT "C" 

ATOMIC ENERGY CO~~ISSION 

NUCLEAR SCIENCE & ENGINEERING CORPORATION 

AEC Withdrawal from Production and. 
Distribution of Certain Radioisotopes 

•, 

On January 26, 1966; the Commission published in the FEDERAL REGISTER 

(31 F.-:R. 1015) a notice that petitions had been submitted by Nuclear Science & 

Engineering Corporation ("NSEC") re.ques.ting that the AEC wit~draw from produc­

tio~ and distribution of the following nineteen rad~oisotopes: 

Antimony-124 
Arsenic-7() 
Arsenic-77 

· Bromine-82 
Cadmium-109 
Cadmium-115 
Cadmium-115m 

·Copper-64 
Gold-198 
Gold-199 
Lanthanum-140 
Mercury-197 
Mercury-203 
Molybdenum-99 
Phosphorous-32 
Potas s ium::-42 
Silver-110m 
Sodium-24 
Sulfur-35-P-1 

That notice stated that the Commission is proposing to'withdraw from 

routine production ·and distribution of these nine~een radioi~otopes and requested 
. ""'-

interested persons to submit written comments within·thirty days.for consideration 

in connection with the Co~ission 1 s PX:Op~sed actions on the NSEC petitions. 

Th~ no~ice also stated that, in accordance with the Commission's Statement 

of Policy published'on March 9, 1965, in the FEDERAL REGISTER (30 F.R. 3247), 

the Commission has found that a demonstrable private capabilit~ exists for the 

= 10 = Attachment "c" 



• 
production and distribution of these radioisotopes and that the NSEC petitions 

otherwise encompass the.requirements of the withdrawal guidelines set forth 

in the Commission's Statement of Policy. 

The Commis~ion has evaluated all of the comments received in response 

to the January 26, 1966,.notice, and has made a final. decision on the with~ 

drawal petitions. Effective thirty days.from the date of publication'of this 

notice in the FEDERAL REGISTER, the Commission will withdraw from routine 

production and distribution of t~e nineteen radioisotopes listed above. The 

AEC ~ill continue to meet.requirements for these radioisotopes to the extent 

that the purchaser certifies in writing that he requires material of a technical 

quality which is. not commercially available. 

. Dated at 

~ 1966. 
-----------------------

this ___ day of _ __._ __ ...__ 

FOR THE ATOMIC ENERGY COMf.liSSION 

W. ·B. McCool 
Secret~ry 

= 11 - Attachment "c" 
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ATTACHMENT 11D11 

DRAFT LETTER TO THE JOINT COMMITTEE ON ATOMIC ENERGY 
. I 

1. On January 20, 1966, we advised you of the Commission's plans to 

publish for public comment a notice of AEC intent ·to withdraw from routine 

·product~on ~nd·distribution of 19 radioisotopes. At that time, we transmitted 

for your inf~rmation copies of the Nuclear Science and Engineering Corporation's 
. . 

petitions, our public announcement, and the Federal Register notice.· . 

2. Publication took place on January 26, 1966, and interested persons 

were requested to comment within 30 days. Fifteen comments were received from 

individuals representing 13 organizations. The Commission has concluded that 

these comments were not of such substance as to re_quire changes in the proposed 

withdrawal. Accordingly, the Commission will withdraw from the ~outine production 

and distribution of ·these 19 radioiSotopes, effective May 1, 1966. The AEC will 

. continue to meet requiremea: s to the extent that the purchaser certifies in 

writing that the material he needs is of a technical quality not commercially 

available. 

3. Attached for your information are copies of the proposed Federal 

Register notice and publi_c announcement which we plan to release simultaneously 

with publication in the Federal Register. · 

Enclosures: 

1. Proposed Federal Register Notice 
2. 'Proposed Public Annou~cement 
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DATE: 

INDEX: 

TO: 

FROM: 

SUMMARY: 

FILED: 

Isotopes 3 

AEC 1192/14- FORECAST RADIOISOTOPE ~NDS.STUDY 

Contracts 9 

This is in response to a request for information on 
the proposed contract award to the Rand Corp for a 
"Forecast Radioisotope "Demands Study". 

INDEXER: date of paper: 3-2-66 

REMARKS: 

CONFIRMED TO SE IIJNCL~$S~fi~u 
DOE NSI DECLASSiFICATION REVIEW e.Q,1MI 
IY. JOI S. BUCKNER DOEINN-623 

U. S. ATOMIC ENERGY COMMISSION 

CORRESPONDENCE REFERENCE FORM 



··~ 

TO 

FROM 

SUBJECT: 

E. Eugene Fowler, Director 
Division of lsotopes Deye_lopt¥e~lt 

w. B. McCool, Secretary original ~lgncd. 
W. B., McCool ·- ~: . ~-

DATE: January 28, 1966 

AEC 1209 - COOPERATIVE ABC-INDUSTRY ISOTOPES ,AND RADIATlQN 
PEVELOPMENT PROGRAM 

SECY:IC~ 

1., At Mee~ing 2173 on Japuary 25, 1966, the CommissiQn: 

a~ Approved the solicitation of industrial interest i~ 
jointly financed AEC-Industry cooperative development projects 
in accordance with Appendix n·E" to AEC 1209; 

b. Approved the_ ground rules for jointly financed AEC­
lndustry isotopes and radiation projects as ~et f~rth i~ 
Appendix "C" to AEC 1209; 

c. Noted that staff was free at its discretion to di.s­
cuss as possibilities the procedures for granting of patent 
.and other rights to participating organizations as set forth 
in Part II of Appendix "D" to AEC 1209, with re~pondents to 
the solicitation. It was emphasized, however, that Pa.rt II 
of Appendix "D" to AEC 1209, constitutes tentative vie ... ,i,s of 
the staff, which have not been approved by the Commission. 
After discussions have been held with respondents, and posi• 
tions identified, formal presentation will be made to the 
Commission; · 

d. Noted that specific Commission approval will be 
.obtained prior to solic.iting firm proposals with respect 
to projects chosen for cooperative effo~ts and for types 
of assistance other than those specifically identified in 
.Appendix "C" to AEC 1209; . 

e. Noted that the BOB and the JCAE will be informed of 
this action by let~er such a~ Appendix "G'~ to AEC 1209; 

f. Noted that funds for this program will be provided 
t:ttrough the normal budgetary process; and 

g. Noted that a public announce~nt will be made 
such as set forth in Appendix "H" to AF;C. 1209. 

c: ~·· ~ ~--6- M. AJu~· 
... · ~ OOIFY<ClfAIL lU2E OJMILY 

Buy r! .J. Savinps_ Bonds_ Repu/a.rh on the P_a.vro/1 Savin~s Plan 

.. ~ 

{ 



E. Eugene Fowler 
AEC 1209 

January 28, 1966 

2. As you will recall,· commissioner Ramey requested the 
proposed procedures for granting patent rights be discussed with 
the Joint Committee staff. 

3. The General Manager has directed you to take the action 
required by the above decision and request. It is our understanding 
that your office will prepare the correspondence to the JCAE and the 
~OB. Copies of these letters together with other pertinent correspon­
dence should be provided the Office of the Secretary • 

.cc: 
Chairman 
Cotmni~sioner Ramey 
General Manager 
Deputy General Manager 
Asst. General Manager 
Exec. Asst. to Gen. Mgr. 
Asst. Gen. Mgr. · for R&D 
General Counsel 
Dir., Congr. Relations 
Dir., Industrial Participation 
Dir.,, Public; Informatio~ 
Controller 



No. J-17 
Tel. 973-3335 or 

973-3446 

FOR IMMEDIATE RELEASE 
(Tuesday, January 25, 1966) 

AEC PROPOSES TO WITHDRAW FROM 
ROUTINE PRODUCTION AND SALE OF NINETEEN RADIOISOTOPES 

The Atomic Energy Commission proposes to withdraw from 
the routine production and distribution of 19 radioisotopes 
-- antimony-124, arsenic-76, arsenic-77, bromine-82, cadmium-
109, cadmium-115, cadmium-115m, copper-64, gold-198, gold-199, 
lanthanum-140, mercury-197, mercury-203, molybdenum-99, 
phosphorus-32, potassium-42, silver-110m, sodium-24, and 
sulfur-35-P-1. Interested persons will have thirty days in 
which to submit written comments for consideration by the 
Commission before it takes final action. 

The Commission's procedures for transfer of its routine 
radioisotope production and distribution activities to indus-

- try were adopted formally in March, 1965. As in the case of 
past withdrawals, the AEC will continue to meet requirements 
to the extent that the purchaser certifies in writing that he 
requires material of a technical quality which is not commer­
cially available. 

The 19 radiosiotopes are now produced and distributed 
through the AEC's Oak Ridge (Tennessee) National Laboratory, 
operated for the Commission by Union Carbide Corporation. 
They are used principally in research and medical diagnosis 
or therapy. During fiscal 1965 the AEC business volume for 
these products amounted to a total of $231,485, consisting of 
114,334 millicuries of radioactivity in 4,012 shipments. 

Copies of the petitions from industry requesting that 
the Commission withdraw from production and distribution of 
the named radioisotopes are on file at the Commission's 
Public Document Room at 1717 H Street NW, Washington, D.C. 
Written comments should be sent to the Secretary, u.s. Atomic 
Energy Commission, Washington, D.C. 20545, within thirty days 
of publication in the Federal Register tomorrow. A copy of 
the Federal Register notice is attached. 

# 



ATOMIC ENERGY COMMISSION 

NUCLEAR SCIENCE & ENGINEERING CORPORATION 

Petitions for AEC Withdrawal from Production and 
Distribution of Certain Radioisotopes 

Nuclear Science & Engineering Corporation ("NSEC") has submitted 

petitions dated October 6, November 1, and November 12, 1965, requesting 

that the AEC withdraw from production and distribution of the following 

nineteen radioisotopes: 

Antimony-124 
Arsenic-76 
Arsenic-77 
Bromine-82 
Cadmium-109 
Cadmium-115 
Cadmium-115m 
Copper-64 
Gold-198 
Gold-199 
Ianthanum-140 
Mercury-197 
Mercury-203 
Molybdenum-99 
Phosphorous-32 
Potassium-42 
Silver-110m 
Sodium-24 
Sulfur-35-P-1 

NSEC's petitions contain data sheets of product specifications and 

delivery schedules and. include a comparison of proposed NSEC prices with 

prices currently being charged by the Commission fer the same radioisotopes. 

The Commission has carefully considered the petitions and is now pro-

posing to withdraw from routine production and distribution of the nineteen 

radioisotopes listed. above. The AEC will continue to meet requirements 

for these radioisotopes to the extent that the purchaser certifies in writing 

that he requires material of a technical quality which is not commercially 

available. 
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In accordance with the Commission's Statement oi Policy published 

on March 9, 1965, in the FEDERAL REGISTER (30 F.R. 3247), the Commission 

has found that a demonstrable private capability exists for the production 

and distribution of these radioisotopes and that the ESEC petitions other­

wise encompass· the following factors: 

1. For· each of the nineteen radioisotopes, either there exists effective 

competition or else the market is very limited and may be served 

satisfactorily by a single supplier. 

2. If private production of any ·of the nineteen radioisotopes were dis­

co~tinued, the AEC could resume production without significant delay. 

In this connection, it is noted that each of the three petitions filed 

by NSEC contains the statement: "In submitting this petition, we do 

so with the fUll" and confident expectation that the venture will not be 

discontinued in a manner that would adv.ersely affect the public interest." 

3· The radioisotope prices proposed by NSEC are reasonable and consistent 

wit~ encouragement of research and development and use, since the pro­

pQsed prices are lower than current AEC prices if handling charges and 

minimum order prices are considered. 

A copy of each of the three petitions filed by NSEC, exclusive of company 

confidential information~ is available for inspection at the Commission's 

Pllblic Docket Room at 1717 H Street, N. W., Washington, D. c., and copies 

may be obtained by addressiDg a request to the Secretary, U. s. Atomic lj!nergy 

Commission, Washington, D. c. 20545. 

All interested persons who desire to submit written comments for 
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consideration in connection with the Commission's proposed actions on the 

NSEC petitions should send them to the Secretary, U. S. Atomic Energy Com­

mission, Washington, D. C. 20545 within thirty days after publication of 

this notice in the FEDERAL REGISTER. Comments received after that period 

will be considered if it is practicable to do so, but assurance of considera­

tion cannot be given except as to comments filed within the period specified. 

The Commission will make a final decision on the petitions following 

receipt and evaluation of public comments. 

Dated at Washington,D.c.this 14th day of January 1966. 

FOR THE ATOMIC ENERGY COMMISSION 

Secretary 



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, IJ.C. 205<45 

Mr. David c. Eberhart, Director 
Office of the Federal Register 
National Archives & Record Service 
Washington 25 1 D. C. 

Dear Mr. Eberhart: 

JAN 2 o 1966 

Attached for publication· in_ the Federal Register are an original 
and two certified copies ~f a document entitled: 

-- -_-...... --- -·· · ... ·-··· CO~lON 
~ sc•cJl_f~dl~N~ . . ... . .... -. 

htit:torm to11 ~ Witbdr~~ trc:m troa~ctlon anti 
- nt~t~~~ttcm -ot Cettt.eitl ~ioi$pt~s 

Publication of the above docliment at the earliest possible date 
would be appreciated.· 

Enclosures : 
Original and 2 cert. cys. 

cc: Docket Clerk (Dir. of Reg.) 
wm. Hughes (PI) 
Legal Files (OGC) 
Law Library ( OGC) 
Congress~onal Liaison 

Sincerel~ yours 1 

tSJ ...___ 'iirDe,q .w.. .£J. 
~-------..:::: l!t1w;;_go1 ---·- . -~ 

W. B. McCool 
Secretary to the Commission 

D. C. files (SECY) 
Germantown Files (SECY) ~ 
~blic Proceedings Br. {SECY) 
Contracts · 



\ \ .-
·r a 

ATO.tf.t.IC ENERGY COiv.IMISSION 

NUCLEAR SCIENCE & ENGINEERING CORPORATION 

Petitions for AEC vli thdrawal from Production and 
Distribution of Certain Radioisotopes 

.. l 

Nuclear Science & Engineering Corporation ("NSEC") has submitted 

petitions dated October 6, November 1, and 'November 12,- 1965,, requesting 

that the AEC withdraw fr0m production and distribution of the following 

nineteen radioisotopes,::. : 

Antimony-124 
ArsEmic-76 
Arsenic-77 
Bromine-82 
Cadmium-109 
Cadmium-115 
Cadmium-115m 
Copper-64 
Gold-198 
Gold-199 
Lanthanum-140 
Mercury-197 
Mercury-203 
Molybdenum-99 
Phosphorous-32 
Potassium-42 
Silver-110m 
Sodium-24 ·· 
Sulfur-35-P-1 

NSEC's petitions contain data sheets of product specifications and 

delivery schedules and include a comparison of proposed NSEC prices ~ith 

prices currently being cha~ged by the Commission far the same radioisotopes. 

The Commission has carefully considered the petitions and is nmv pro-

posing to withdraw from routine production and. distribution of the nineteen 

radioisotopes listed. above. The AEC will continu~ to meet requirements 

for these radioisotopes to the extent that the purchaser· certifies in v7ri tir.g 

that he requires.~aterial of a technical quality,which is not commercially 

available. 



lIn accordance with the ©jtnm:tss.:10n11 s: Statement. of' Pol:Ley. published 

on March 9, 1965, in tne FEDERAiuREGJlSTER: ((30J F •. R~ •. 324-y), the Commission 

has ;round that a demonstrable· private capability exists: for the production 

and distributiomo~ these radioisotopes. and. that. the NSEC· petitions other-

wise encom~as: tlire; :following factors: 

1. Fo:F· eacl'l1 of the. nineteen radioisotopes·, either there exists effective 

competition or else ~he market. is very limited and may be served 

satisfactorily by a :single supplier. 

2. If private production of any of the nineteen radioisotopes were dis-

continued, the AEC could resume production without significant delay. 

In this connection, it is noted that each of the three petitions filed 

by NSEC contains the statement: "In submitting this petition, we do 

so with the fu.ll and confident expectation that the venture will not be 

discontinued in a manner that would adversely affect the public interest." 

3. The radioisotope prices proposed by NSEC are reasonable and consistent 

with encouragement of resear,ch and development and use, since the pro-

. posed prices a~e lower than current AEC prices if handling charges and 

minimum order prices are considered. 

A copy of each of the three petitions filed by NSEC, exclusive of company 

confidential information, is available for inspection at the Commission's 

Public Docket Room at 1717 H Street, N. W., Washington, D. C.', and. copies 

may be obtained by addressing a request to the Secretary, U. S. Atomic Energy 

Commission, Washington, D. C. ~0545. 

All interested persons who desire to submit written·comments for 
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consideration in connection with the-Commission's proposed actions on the 

NSEC petitions should .send them to t:ti·e .·secretary, U. S . .Atomic Energy Com-. . . . ,• .. ·. . . ~ . 
,, . . . 

mission, Washingtort, D. c. ·20545 within thirty.days after publication of 
· .. 

this notice in the FEDERAL REGISTER.· 'comments· received after that period 
. . . . . . . . . " '• . . ', .. : . . .· ' . . ·. ~ 

will be cons;Ldered if _it· is' ~rac_t~c~bl_.e· 't9 .do· so, but assurance of considera-
... 

tion cannot be given. except as t'o . ~omment;~ .. filed _.ld~hin the period specifieq . 
. ~· ~ . . ~ . ' 

. ~ '. . . . . . . . . : . 
The Commission wi+l.mhke a final decision on ~he pet~tions following 
. . . . . . . . '... . ~. 

receipt ·and evaiuat.ion ~'t .publi~. ~oJ!llllents· .. .. . .· . . . . ~ . ~ 

D~ted a._t _wa~h-ingtri~·;·~.-:c·~~.his. 14th ·aay o~ January 1966 . . ·. :. .... . . • .. 

. : . · .. 
•, . 

. · ·FOR' THE ATOMIC ENERGY COMMISSION' 
' . .:. ', .. : .·. .. . . . 



Mr. John T. Conway 
lb;ecutive Director 
Joint Committee on Atomic· Energy 
Congress of the United States 

0 ••• 

. l 

Attached for your information are copies of thre~ f"ormal petitions·. 
received from the Nuclear Science and Engineering Corporation (NSEC) 
requesting AEC withdraw from routine production and distribution of 

1 19 ~adioisotopes. These petitions ~vere submitted in accordance ·vith 
the AEC 0 s 11I'olicies and Procedures fot: Transferof Commercial Radio­
isotope Production and Distribution to l?rivate Industrytlll l<thich were· 
published in the Federal Reni.st:et: Harch 9p 1965 •. (~ee attached (:OPY)• 

We are planning to publish in the Federal Reg~stet: for public comment 
a 30 day notice of AEC intent to withdraw from routine production and 
distribution of these radioisotopes. Copies of NSEC.petitions will 
be made available to all interested p~rties. ' ' . 

Tltere is also attached a copy of a public announcement on this matter 
which '1·1e plan to release simultaneously with publication ~n .. the::. 
Federal Resiste-z;:. .· 

Sincerely yours,. 

.. 'E,ngl~Sh' . 
(:Signed) s. G. . 

' 9 9 v/J.-7 s· f5;. 

;r6~~. 
Enclosures: . . 

;i:sdstsnt· General Manage~··. , 
for :tl.osG&rch 'm:1d DevelopmGnt : . , . 

' '· •, 

,, ... •.:' 

DID:A~I'&E 1. NGEC petitions (3) 
MAD11~01~6 2. Federal P~gister Statement of Policy-3/9/65 1 3. Proposed Federal Register Notice 

4. Proposed Public Announcement 

., ',·:' 

OGC 

1/' /66 

.... . ' ' \ 

OFFICE • _Q):j)_;,l,!l_~_&<l. ______ .D~---t AGMRJl _____ 4G!l.__~ ---mL~--~. ---CONG~~-- t5 
. . - . . - l 

SURNAME ~ --~~_!!~~!:_;~~-- ----~2~~~!-------- ---~---------------------- ------------------· ·------------------------- ----- ----- ~ 
. . . . ~ 

. DATE~ .J../.1.?../.§.§_ ________________ !L t66 l. ...... lL ... l6..6.. _____ ____ lL ___ LflfL--~--- ____ 1.1...~1.6.6.... ---L1L .. -.l6.6. ____ _ 
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CORRECTION NOTICE 

COPY NO. 23 

ATOMIC ENERGY COMMISSION 

CORRECTION TO AEC 994/27 - AEC WITHDRAWAL FROM 
PRODUCTION AND DISTRIBUTION OF 19 RADIOISOTOPES 

Note by the Secretary 

'' ~r ·The attached revised page 22 of the subject paper contains 

). a footnote which was inserted at the request of the Director, 

Div+sion of Isotopes Development. 

DISTRIBUTION 
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w. B. McCoo~, 

AEC 994/27 - AEC WITHDRAWAL FROM PRODUCTION AND DIS1R!BuTION OF 
19 RADIOISOTOPES 

SECY:ICB 

1. At Information Meeting 545 on December 22, 1965, the 
Commission approved the recommendations in AEC 994./27. 

2. It is our understanding the Division oi; Isotopes Develop­
ment is taking the required action~ 
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Chairman 
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Deputy General Manager 
Ar:1ot. General Manager 
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ATOMIC ENERGY COMMISSION 

AEC 994/27 

COPY NO. 23 

I N F 0 R M A T I 0 N M E E T I N G I T E M 

AEC WITHDRAWAL FROM PRODUCTION AND DISTRIBUTION OF 
19'RADIOISOTOPES 

Note by the SecretarY 

The General Manager has requested that the attached 

December 13, 1965 memorandum from the Director, Division of 

Isotopes Development, with attachments, be circulated for 

consideration by the Commission at an early Information Meeting,. 

w. B. McCool 

Secretary 

DISTRIBUTION COPY NO. 

Secretary 
Commissioners 
General Manager 
Deputy Gen. Mgr •. 
Asst. Gen. Mgr. 
Exec. Asst. to GM 
A~st. GM for Pla~s & 
Asst~ GM for R&p 
General Counsel 
Congr. Relations 
Controller 

1,22-27 
2-6,28-31 

7 - 8 
9 

10 
11 - 12 

Prod. 13 
14 
15 
16 

Industrial Participation 
Inspection 

11 
18 
19 

Isotopes Development 
Operation~ An~lysis 

20 
21 

- 1 -

__(QjflFHCCHAIL 'U§JE «J7NR}'! -



-~.;TO 

·. THRO 

fROM 

Jj.~~- .. 
; CIPTIONAL FORM NO· 10 • 
;!!lAY 1!!'2 EDITION , . 
\~~ !lEN. REGd~l?• 2?. , , , · . 

5010-107 

UNITED STATES GOVERNMENl; 

Memoranduriz:: 
. ~ ...... 

: R~ E. Hollings~~rth~ · Generai! M4n~ger ·. ~·· · ·,. . · DATE!·· DEC. 1 a. 1965 
: S. G. English, Assistant. Geiieral Manager 

for.Research.and Devel9p~ut 
: Fowi , Acting·Directo~~ 

i~ sio f I~otop~~;"Develob~~nt · , 
. ' • . I • • . . ~ . . 

. • ~,~;,. ~· . . " ~ .... ~; .~. . ; ~· . Jt . . . ' . . 

THDRAWAL. FROM PRODUCTION iND DISllQlJHWJIDl~ .:1·9.-- RADIOISOTOPES 

... 
'· 

'J: ••• ~ . i ' t .: . • 

. 1 

At Me~ting #2085 on Februart! 18, 1965, during consideration. of AEC 994/2i' 
the Commission approve~. the l~P' s "Policies and Procedures. for Transfer of 
Commercial' Radioisotope~ Prod1iction';and Distribution to Private ;I:ndustry11 , 

w~ich were ~de, ef£ectiv~.iJmnediately upon publication in the Federal 
:Register Mar~i.{ .9, . '1965 ,·· (Att.~chment . "A") • Pursuant to these procedures 

..... / . 

N'ticlear Science _and Engineer
1
ing, Corp.·. has_ ~ubmitted · 3 formal petit:l,ons . 

. ~equesting AEC withdrawal frpm routine production and distribution of reac• 
: tor-made ant1Jnony-l24, :arseui.c-76, arsenic-77,",.'broniine•82, cadmium.:.lo9, cad-

,·: mium-115, cadmium-115m, copper•64, gold..;l98·, _.gold-199, lanthanum-140, mercury­
; 197, mercury-203, molyb.denum+-99, phosphorus-32, potassium-42, silver.:. nOm, ·. · 

-~ sodi,.um-24, sulfur-35. These correspond to the 19 ORNL catalog· items; Sb-124-P, 
. As•76·P, As-77w.P., Br~82':"P, C~109·P, Cd-115-P, Cd·ll5m-P, · cu.o64-P, Au-198-P, .. 
··:~u-l99-~, La•l40·P, Hg-197·P~ Hg-203-P, Mo-99-P, P•32·P-2,K-42·P, Ag-110-P, . . . 
< N~~24-P ~n<l S-35-P-1. ORNL ·sales volume for these .items is set forth in Table. I, 
\~' 

·l~•is recommended that the .A:¢c publish in the Federal Register for public'com­
_.;JPent ~ 30 day notice of its''i,ntent to withdraw .from routine p~oduction and. .. 
-:: 4ist;ri,bution of these radioi~otopes together with copies of NSEC 1 s petitions • 
. ;: 4 qemonstrable private capability exists, and the petitions otherwise encom• 
. ~a:'ss ,UC 's wi,.th~ra~al . guidelij.t~s, as follows: . : · . , 

. . ~·· 

· . . t· ·.: 

~e cri,terion of prices w~ich are reasonab~e and consistent with encour- . 
agement of research and d~velopment and use has been met since NSEC 1 s . 
prices are ~ower than cu~rent AEC prices if handling charges and minimum 
orc:ler pri,ces are considered. 

•.' -·. 

Altlt,ough effective compet.ition does not exist in all cases, the market 
~or thos~ radi,oisotopes for which there is no competition is small 
~~ough presently to be served py a single supplier. · 

. . ; . . 

~. 4£0 c~~d ~esume· providing;' these radi,.oisotopes, i~ required, .ill a timely 

.. · 
.. · ... 

lJl&nner; however~ it should be noted that NS:t::C stateq that 11In.submitting 
tb,i,.s petiti,.o11.• ·we c:loso with. tile £u~l and confident expectation th~t the 
ve~tu~e wi~~ 11,ot ~e di,scontinu~d ;~ a maqner that would adve~sely affect 
tpe publi.c i,~terest.~' · · · . . . -·.- . . ... 

:lf yo~ approve of ~~e rec()U!lllende4 act:f.,on, we.will ~otify NSEC.that the 
. Q~i,.ssi,(m wq~ ~u~lis~ t}le Fed~ral Re$ister a~ouncement ·.11,~. SOOQ. as . 

- 2 -
-lJtt} JJ.S. S4vings Bonc(s Regularly on the Pay,ro/1 Sa!Jings Pia?? 

.. 



.. 

p~act:ical. We will tran~ibl~ :to y~u a sUD.II1l&ry of any ·public c~nts 
·"might be received along wi'th a recoamend..ed final course of action. 

~ . . . .~. ~ . ~ :~} i .: . . . . . ;: . . . . ti, if'; . . ·. . . . 
Attacliment ·•i,Ai• · ·:: F~deral :R~8i~ter Statement of Policy 
Attachment 1'B11 - P'orDial petitions from NSEC 
Attachment 11C1' ;.. Draft Letter to the JCAE . 
Table :I :• ORNL sales ·volume· 

\ . 

<, \ 

.Date 

- 3 -
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that 



• ''"":·-':·:-'A't.Itfi~~-:~A··:; ... _ . 
~-~:-~ ... • •• ~;::·: .. ··., .·-~-·~···.·' -~ .. ·!;' •. ' ;:,.~· 

... , _ -~:( .. ~',:~ ~- ·· ... ". _. · ,:·· ;~ · _·· ::ik·. '-.=~r--:,~l_'-~-- . .-
··~:,~: •. ,.,{;;;c_,";if·:.' (~cpnnted from.the Federa.l Regt.~ter, March 9, 1%5) 

. ~:.~~.tfl§:L. , ,, : > · '· \: ;'~~r ··· · · · · ·· 
ATOMIC"1ENERGY'tOMMISSION . -~·;. ~::~~*es~nd. d~::~~~~~!on of particular 
f;:,;-:·r-:;::_, ·:>\•~·v· '·· ':':S'i't. ,, •· . "''· ;•.": · · s;:;c/:x'h~.:;;appllcil.tl_onko(~.~O radioisotope 
.LICI.~~ -~~D_:.~~RJ).~E,D~Jl~E~JFPR . ._- pr~clp-gJ!.Q,ll!lY.~·· .. _'.: ·';<?·n.:·•·~/; · · : 
"TRANSFER;;~O.F~£COMMERCIA1f~,R~~\ .' ,::,i:!t·~9J.Al!l9· J>Osltloi:i with; respect to its . 
biOISdTOPE'·!~'R-0 DUCT 1 ON ;!AND ·:.. cond~~~/i~o{.~_radlolsotope production tech~ 

· . ~~~DI.STRI·B· .u_ .. !_ .JON.'f~o~·PRIVA~~_; .. ~f_;_I.ND, __ uS'_;;;,.i_·_ · ~a~~6i~-sw_·i>~~~~o~n~h~~~e
1

~£~:tw~~ct~~:_. _ z ·~·.-TRY .... h~~X ;/ - ,:~1:\ _ ,.:g·~'i!l:• _,: -!rom pr~uctlon and distribution. . . 
' '\:·,, .• :· ;'·:;c;. t~~lJ!P;· · :. .; .. ";;~·~\'.\\'·: ·~·;:\~· · ;. Wtthdft,IW(d guidelines. 1. The AEO wm 

' ~1'·/i;,., ... ,~·s"~~~- · · · ·f ~P 1-1 'l':~~~~~::;.~t' ::,· voluntarl~y ,Withdraw from the 90mmerclal 
·;~;~y :::.·,·: .!~·-t~ent; .. ~ :~ ,.~. ~!~.i~~;;-;?~fi:~J;: <.· productlpp and distribution of .particular · 

· ~;·"'~'i,::::-·· .. f; : .. ·.'-' •:.' ; ·<<t;~~:,{<:<i~ : radlolsotopes -whenever it determines that 
-~~. "Since i946 ·the: United 'States 'Atomic . ·such ra4~olsotopes are reasonably avaUable 
e:,h~:,;rr · · - · • · i h d · d di .:. .'. ·: trolp collillllerclal sources. .. . , 
li'~~; E~ergy_ Commiss on as pro uce ra 0 . . · ·?;, Thej·it\EO wm withdraw trom the com­

·~isotopes in its own ~acilities and·· distri-. . . merclal ~~eduction and dlstrlbutlon of par­
.,ti?U~ed them for governmental and private·,: .. tlcular_ r!ldlolsotopes on petition from a prl­

-i*;'!u.s~. In. recent years, pr~vate facilities vate org~~tJ?-Izatlon based upon a demonstrable 
· "khave become available which are capa- · . private capability and encompassing the fol­
. A•·ble-·'of producing and processing some of ; .. lowing b'!l:t recognlzing_that all these factors 
~;~:.thes·e radioisotopes The Commission's , need not :'!?e completely satlsfiect: . 

~ 
.. ,_.,, · · ·. · ' ti .· ith · ·· · a. Ther.11 lB effective . competition in the 

,Policy is to .refr. ain from comp. e ng w : < produ_ ctl6_n_ and. dlB_ tributlon of _the radlolso­
private sources. of. materials w:hen they . topes In ~uestlon; however, a single source 

' 

•. ~_rJ:,are reasonab. ly available; com~e. rcially, · of suppl~: unde~-. cert. aln conditions may be 
!{~,;Accordingly, ove~ the .past .. years the . acceptablf!! (e.g.; yery limited market). For-
-;(;·commission has discontinued produc- elgn prod'\lcers will be• accepted in determln-

-~~:'- ~on and distribution of selected types, . . ing effect}ve competition provided they are· 
*"(;,:quantities and qualities of radioisotopes actively IJ;~arketing the radioisotopes In the 
'WlJ).nd ·related services as these have be- . · · u.~: Ther'j~ Is ai~:Ur~~~~\iiat the private pro­
fh+ com~,available from prirvate sources. · ducers viih not dlsconti.Ii.ue the venture in 
' !;.:· There' is currently a rapidly growing ... a manne~· that would adversely affect the 

dustrial interest in undertaking pri- . public ln~'erest, to the extent resumption of 
,.,,,;;,vate production and distribution of in-: productlo~ by AEC would Involve a slgnlfi-
k'!ir:;:creasing numbers of radioisotopes pres- · cant delaY;i , . , 
,,~;~ ently being distributed by the Commis- c. Th'< proposed private radioisotope prices 
~~~· are reasonable and consistent with encour-
M~~~~ion .. It therefore wishes to reaffirm its agement qf research and development and 
~¥_policy to transfer its comme~cial radio- use. :.. , 
;~~;risotope production and distnbution ac- Govern¢ent tsotope requirements. It .,s 
~i~.\''tivities to private industry as rapidly as the Atom~c Energy Commission's policy to 
~~(;possible consistent with the national obtain r~tdlolsotopes from commercial 
~F~ interest. To provide for the orderly sources where It has formally withdrawn 
:tlt:~·transfer to private operation the Com-· from the p~oductlon and distribution of 
t::l:~" · · 1 d ' li i d those radlo\sotopes. However, the AEO 
;.t~~.mission deve oped propose PO c es an maintain~ [the right to produce an Isotope 
-~··"procedures for effecting such transfer. for Govern~ent use In those circumstances 
~1:Pn September 16, 1964, the Commission where the ~overnment Is a substantial user, 
~t;Imbllshed 'in the FEDERAL REGISTER a re- or the use hi of special programmatic Inter-
~:~ Quest for public comment on the proposed est to the AEC, and, where procurement from 
~U policies and procedures. Industry wQuld result In significantly higher 

~\ ~-<;~·'~ Interested persons were requested to cost ~0 the Gov_e~nment. 1<• Ftllng a pet1t1on. 1. An organization re-
.; ~.tqirect their comments to the Secretary, questing that the AEC withdraw from the 
, VP'nited States Atomic Energy Commis- production and distribution of a partie-

;·~· !liOn, Washington, D.C., 20545, within 60 ular radioisotope may submit a formal petl-
•:;;:days from that date. The Commission tlon to this effect. Such a petition should 
:>!pas now.adopted policies and procedures contain sumclent· evidence to demonstrate 
ii:; for the transfer of commercial AEC ra- adequate technical, financial and managerial 

,~ ¥.-"nioisotope production and distribution resources, as well as seriousness of Intent, '' f<r'~ · 2. The petition should Include: 
,· ~fj.\ctivities to Private industry • effective a. Product specifications to show evidence 

.if", Jmpledlately upon the publication of this 'of their comparab1llty to AEO products or 
;~~ potice In the FEDERAL REGISTER, . . adequacy to meet user demands. 
'it:'rd'Licms AND PRoCEDURES FOR TRANSFER oF b. ~tlinate of current demal)-d. (The peti-
;~~: COMMERCIAL AEO RADIOISOTOPE PRODUCTION tloner B production capabilities 1n conjunc-
~~~(:{AND DIBTJUBUTION ACTivrrm.s TO PRIVATE tlon with that Of Other suppliers should be 
·~·' INDUSTRY . . adequate to meet this demand.) 
-~~- . . . c. The petitioning organization's produc-
·.ii.f:'~ The pollcles and procedures encompass: .tlon, processing and distribution capabiUty, 
,tt:;:· a. The establlshment of guidelines govern- including Identification of the productlo~ 
!'·tng AEO withdrawal. from production and facilities (e.g., nuclear reactors and/or 
!J;~~trlbution of particular radlolsotopes, cyclotrons) avallable to It and the extent 

-i.'!.' flther voluntarlly or upo;n petition of a pri- of commitment upon them in relation to 
~yate organization. market requirements.. . 
~i~~ b. ThE! establlshment of a petition pro- d. Price schedule. 
n;~peclure by which private organizations may e. Delivery schedule. 
'f;·J~f~allY re~u~s~ AEO. withdrawal t~;om the _f. Proposed ~ate of AEO withdrawal. 

~~L:.>-· · .. · ,. ~ 4 ~ 
·~~n: .. L 
~{i!.:'' ,_,,. 
~~·,.ti·:·, 

. \ ~·· 

The AI!iC may request adlfltlonal Information 
1t the above information is inadequate for 
AEO to make a finding. . · . ··· 

3. Upon· making a finding favorable to the 
petition, the AEC will publish for pubUc 
comment: .. · 

·. a. The private organization's petition or 
a summary thereof, exclusive of company 
confidential Information, and will designate 
the place where a copy of the petition, exclu­
sive of company confidential information, 
may be S!len. (The petitioner should Iden­
tify those portions of his . petition which 
contain company confidential Information; 
however, the Information publlshed must 
be sumclent to permit meaningful public 
comment.) ,--~ 

b. A notice of AEO's Intent to withdraw. 
AEO wm make a final decision on the wlth­
!lrawal petition upon receipt and evaluation 
of public comment. 

4. Upon making an unfavorable decision 
on a petition, either prior to or subsequent 
to receipt of public comment, AEC will ln­

. form the petitioning. organization of the 
reasons for Its decision. 

6. When AEC determines to withdraw vol­
untarily from the commercial production 
and distribution of particular radioisotopes, 
It will similarly publish a notice of such 
Intent for public comment. 

AEG radioisotope prices. 1. AEC radioiso­
tope prices will be established to provide 
reasonable compensation to the Government 
(Which ordinarily will be the higher of AEO 

· . full cost recovery or reasonable commercial 
rates) unless this would significantly inter­
fere with (a) research and development and 

. use or (b) encouragement of private sources 
of supply. In Individual cases, If (a) and 
(b) cannot be equally accommodated, 
greater weight will be given to encourage­
ment of research and development and use. 

2. The AEO will publish a 30 day prior 
n\)tlce of proposed price changes, Including 

. the reasons for the proposed changes, 
3. The AEO will not change the price of a 

radioisotope during the period It Is reviewing 
a petition for AEC withdrawal from produc­
tion and distribution of that Isotope. · 

AEG radioisotope production technology 
research. 1. AEO will place /the conduct of 
radioisotope production technology research 
and development It deems necessary to be 
carried out with groups' most qualified to 
perform such work, whether these be AEO 
facll1tles or private organizations. · 

2. AEC will conduct or support production 
technology research and development on 
radioisotopes from which It has withdrawn 
as It deems necessary, but only to the ex­
tent that AEO has satisfied Itself that in­
dustry Is unable, Is unwllllng or simply Is _ · 
not carrying out such work adequately or . 
where It determines that direct AEC effort 
1e necessary In the interest of the atomic 
energy program. 
(Sec.l61, 68 Stat. 948; 42 U.S.O. 220~) 

l 

Dated at Washington, D.C., this 2d . 
day of March 1965. 

For the Atomic Energy Commission. 

W. B. MCCOOL, 
Secretarv. ' 

(F.R. Doc. 66-2382; Filed, Mar. 8, 1965; .. 
8:46a.m.] 
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P, 0, BOX ;10901, PITTSBURGH, !"ENNSYLVANIA 1!5236 

(r 

•,' 

~, P',r...,::rz:~~~)o . .• . ,:.:·:-:.: .•• J: ,":: < .. : ... • ~ • 

I f4[(:~·.f:i~~<·t~-:·::~ ·::•>- ·~ . . :' ' '. • 
J.M.;r."'.~···E!:,~f'ow.l~:l;'.· ,,· 

l 
!. 

·, 

i-~A~t~ng~.Pi.re,C;~6~ :-.. . . . 
~:~niv~1=1ion .of lS:otopes Deyelop,~i~nf.· · 

AlUlA COD& -412 

. ·' 

... 

f ... l· . ·.·. • . ' •• · : . . .· 

&~:Unitecl States A.tom~c ~nergy ~ommission 
l~t·w·· · · .. h~·: · ... n ·.~.-~c· :. ~ · · ·· · · 
:J~ .. ; .. ~.s .1r-gton,. 0.:',- _. . • . . · 

R. ~.::':_::.: ,{1\ , ~: . .. . ·. .· . 
~-· .o.e·a..r Geqe: .' ·. · , . 

TWX G-42·3182 

October 6, . 1965 

,<. 

~; ·{\·~ .,;.·. : •• 7 ' ' .... •• •• • : ,/ . 

. ', .A':·.;'}.:·)ri acc:9.rdan~e with th~··::Published policies and pro_cedures /or transfer p£ 
rcomme.rc~al~AEC :radio~sotop·e:.activities to priv~te industry, NuClear Scien.ce & 

j;T ~Jlg.tpeeri~g qorporation here~y su~rpits a formal petition, req~est~ng that.the 
~>> {\.EC \v~t:Pd!raw fre>m the produ~tion and distribution of: ! 

~$~; , . '. . "inUmony-124 

··;; •i :· c;admium-1 09 

~~y('\ :~·::_ ... :. ·~ ;~i~~:i~;;~~ 5m 
~-.:-. ~ ~ .. 

!, " • • ~~ I 

.(. · · · · · The attached data she~t;~ con.tain product specifications show~ng evidence 
~,~:~·of co.rnPC+r~l:>Uity to AEC p"rodupt~. They also set forth our estirpate of cur:rent 

demanc:l, which is baseq ~n par"t:;upon published information on Oak Ridge sales 
(ORNL-3802, ·".Review of Radi~~$otopes Program, 1964'').'·. · 

A comparison of NSEC q.nd AEC price and delivery ~erma is also· pro­
vided in the attachments. Pric~s include minimum order requirements and han-

. · .'ql~ng charges, where applicabl~. · N,SEC prices are li~ted fdr the normal shipzrt~nt 
. ; sizes 

t .. '· . . ' : .. \~~: 

' ' 

l'{SEC ha~ extensiye.·pro';iuction, processing, a11d 4istribution capability . 
. ,, ··We :regu~arlz employ the General Electric Testing Re~ctor at Vallecitos, California, 
· · ilt which fac~lity each p(the list~d radioisota"pe~ h~s been (~nd will continue to be) 

:p;roduced by ~omba:rdi'rie~t of ap:pro:priate NSE;C-prep~red targets. Qther private 
·: ·:reacto:rs a:re avC~-U~ble to NSEC, iJlc~uding the Union Carbide facility at Sterling - . . t . . . 

.. :fo:rest,. New York, ·though f1u~ ttmitations' of the ~atter might .make it unsuited to 
' . the p:rocluqtie>n of high specific· C~-<;:tivHy m~terials.. · 

• . I, , . I ,. 

- 5 -
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.;K;~~t~~i;;~l~9:-~~;~;~}~:>:···.:·;_: ·,:_ -: .. ·.. · ·:· ·r·. : ·.·., · J' . , . 

:Jt~{;~(~~'!/r{:·FProces_sing .can·be car;f!led out either in NSEC 1 s laboratories a.t ~ittsburgh, 
:"':;: ~ennsylvaft~a, ·.or· at Buffalo, ~ew York by NSEC 1 s wholly-owned substdtary,. the 
)::':\R.adi<)a~tive Materials .CorpoJ:'~tio~. Both locations have the personnel and handling 
'?:::anc;t storagi{equlp.r;nent require(} for the necessary processing. 

(•,,·., • w , .... .._.. • ( • ; ' • 

\·?r ·:·,~. / 'Distributi~riwill be th~p~gh NSEC 1 s es.tablished marketing· channels, which 
n.:of~e~. over 700different radioa~t;ive .materials· (radioisotopes, ~~beled compounds, 
[;~source.s and standards) througalout the world.· NSEC produces -and distributes a 
.:·greater number of radioisotop:es ~hari any oth~r United States firm and can readl.ly 
··provide effective· distribution:fbr the .four products referred to herein .. A summar·y 
/:·of:NSEC 1s r~_dioisotope line .is. ~ontained.in the enclosed price list. A copy of the 
'·complete catalog .is. on file with your .Division. · 

.. ,~·· ..... "' . ,_/ 
<: . 'The extent of N'SEC. 1 s~:cu.rre!J,t produ.ction, processing, and distribution 
.·_.capability for the;; severa(radtclisotopes is giv.en ont_he'data sheets. Cadmium-109 

and cadm.ium~llSm have already been produced and proce~sed by us and are in 
:::c.urrent invent~ry. Antimony-~:24 and silv.er-11 Om have b~en produced and are 
·pres·e~tly.being processed. TJ:i1ey will be in inventory by November _1 and Nov- · 

>:::. em.ber 15, respectively. 
:'/.\;'' 

' .. ~ .. ·. NSEC 1s·technical resou,tces include a staff of highly qualified scientists 
.' :with particular competence in .t.~e areas of nuclear chemistry and radiochemistry. 
· ; .... These include Robert C. Koch' ~(Ph. D., University of Chicago, Nuclear Chemistry), 
•: Bernard Keisch (Ph. D., Washl-j;tgton University, Nuclear Chemistry), seven 

T. graduate chemists, several technicians and laboratory assistants·, and ~upporting • 
::-: 

personnel in the areas of health: physics, electronics, and other natural 'sciences. · 
·A listing of the directors and ~~~ij:ers of the company is appended. Several of 
th~. directors have, international 1t:eputations in the nuclear field and the two officers 
of th«:! company have been activeiy engaged in atomic energy work for approximately 

._:;'twenty and ten ye~rs, respectiv~~y. · Our last annual statement is enclo13ed to dem­
onstrate financial resources. .. 

.. ' ' 

In view of the extensive (nvestment which has pitherto been Ir.lade by our 
.. company fn developing broad isotope' production and sales capability, we can con­

scientiously assure you of our seriousness of intent in this matter. In submitting 
. this petition, we do so with the full and co~ident expectation that the venture will 

not bedisconti_nued·i{l a manner that would adversely affect the public interest. 
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:.; ' 

i'~··L:; :··-~~ • : ,";} .' :..-. ···: • ~~ ~ '. ····~<·;,'-• 

-:A·~;;:·':T·'~~";: ?. <. . . . . . . . . . . . , .. , ::I . .. . . . . . . .. . . . . ·. . , ~; ... :: : . . . >:. ,. _ _. 
.. ;:·~t}.:\~;<Vve understand that 'the procedures call·for publication of this petition or 

·.·-·;~;:.~:~:_:.! ... ~~ .. · .. ,, ·-·~ ' ..... ""-:· ' - ~. ·. . . . 
:~i:'r.L .. :. a:sum-ma·ry ther·eof. :t;JV)th the,s<>:le ·e"ception of the financial statements,. which 
i:;;:;;·~:: a~:e:·:C:~'mp~'#·Y.:•cqhft<ien:tial;· arlY~;~~- all inform'ation contained herein may be made 
~~¥-~-... ·., .•. _ ... ·.~: · ..... ..: -~~~··· _.,..,~ :4~~- ·•'';'"~ ..... , ~~··.' ·-. ~··· 

v;,[,f<~'part of the,plibH.t· re·cord.:. As Wie are already in produ.ction, we hope that with-
;;~~·.?~·;':\dra'vvai 'can b·~:-:~d~ci:mpli~ilhed on: ~:r··about November 15. 
.. .. . ''/· ' . .,;:, :· ~;-~·;~_-;. ;.: . . 

~:(:}:::·. '·.· 

l :·. ~·~ •• 

~~i·}; '-.~: 

;i;:-;~:-_Enc1o sur~ s 
v 
'i .. 

~ ~. . ~ ...... ,. 

-~-~.' 

:.· '• 

. ~ . \. ;:~~· 
.,q:"l. 
? .. ·~·-·· 

- 7 -

.. Very truly yours, 

-~· 

R. A. Brightsen 
President 
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. , .... ~ ... ~ '·· . 
' i. ·., 

.,... • :.· • • < •• ·y·,::''· ·' -~ Isotope Data· Sheet · ... ___ , 
-r! • :l. .. 

,i Aritimo~y-12.4-HSA. 
:,. \,t • ·•. 

·:_; (60 d) ~ 
:'.,' . ·-... "~ 

4 . 

~:.-\ ,::~ .. .. 
' 

< . ORNL 
·1~ 

;;·"· . 
,, 
-; 

>;' 
, I 

I " ' 

. •. 
' 

' . 
: 

I 
\ 

( 

; 

Product Specifications Cat··~:No 201· Sb-124-P -.. ~. ... -. 

.. :.~-.·chemical Form. . •' ~ .. · · Sb(tut'·: SbC1_':i, SbOCl 
··Acidity: ·},' ... ~ .. \ ~~~~< . -~.;~-}~~-~?~: •· <:.: '{): -t ,..;6·N.YWC1} ?; 6 N (HC1) ,. 

· ·concentraffoh:":~:~y ··~· .. "-,~:7/" >5 mc/ml I > 10 mc/m1 
·Spedfic Activity· ·' 

.... 
>'2. C}J! Sb' if"'oJ c If! Sb . 2. 

.. PuritY:~;;,_ : 
... 

> 990/o 
I 

99% ., .. .. . .. ... 
>:.':> ' 

: .. : 
' ·:. .. ~ ~- ..;,. ~"' . : .. 

Production Method · 
~~; ., 

h.v n v 
'Price Schedule 

.. 
' ,. 

-· -
o. 1 me '. $18.00 ·'~50. 00 .. 
0.2 

.. .. 18.00 50.00 
0.5 18;00 50.00 

: 

1.0 ... 20.00 50.00 
2..0 ' 30.00 50.00 •.•.1 .. 

-5.0 45.00 50.00 ; 

' 
10.0 '60.00 65.00 

.. 
• !i·l 

20.0 110.00 105.00 
so. 0 . - POR*· 260 00 I ,•-

100.0 
.. 

POR 460.00 
200.0 ' POR· 860 00 . ' 
500.0 POR 1060 00 

1000.0 ,, POR 2060.00 
Delivery_ 

;. 

Stock '. Stock 
Current Demand Estimate:.; 

NSEC Estimate 
... 

if"'oJSOO mcLvr .. 
ORNL Data ; me $ No. Shi;ements - $14fl 1964 45 2.80 

1963 185 681 39 
NSEC Production, Process{ng, .. 

and Distribution Capability > 10, 000 mc/yr 
-. ..... -- . - .. 

NUCLEAR SCIENCE & ENGiNEERiNG CORP. 
. P. 0. BOX 10901 

PITTSBURGH, PA. 15~36 

*Price on Requ~st 
- 8 -
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.. 

-·~-· 

'' -~ 
• j•' 

···;. 

.... · ~ : :· 

' 

;;,';~:·~n for Tra.ns!Or o.-:AEC ~dio.tope Activities 

.. '.•'""• 
. ..~.: ~ 

:.-~ ·- ;· ·" .. ;. 

.. 

. .. 
. '. - .... ' 

' ' 

Product SPecifications . 
> 'r.n·P.mi·cal Form.·:._.::.· "' 

" 

' 

.: Isotope Data Sh~et 
! . 

I 

'Cad.mium-109-HSA 

. . .~ 

~ .• : :i;:_ . < 4 :io' d) 
!' . . : ~ :. 

'iM 
1~; 

NSEC ... 
t•i 

Cat No. 213 .. ,. 

··· ~Cdtln-.. ,-'! 

ORNL 
C_d- 109_-_E_ 
...c..d!.NO~ \ ~ .· . 

·• .· .Add.it.&:·-~·~,· .. ~N;f::,:.h!~i''i'- .,. .·.·.: . <"' 1 ~1 · t· .·;,..;T_N_ HNO~ .· r.&± so%lHN(hl 
Concentrati'on ·>:~ · _,;· . "'-·,, 

; ·>.:1; mc.Lm1 >O 1 mc/ml : ~.". 
,"o; ~- ;:;·. 

Spec-ific ACtivity • -~ 0 ... 

' .. ~ ~· ' . . .. .. i. .- > 1: c:}J!. Cd 
,..., 

1 ch!_s;_d 
: . ~;'~-- ', i~~:.·;._:_.-_·,. ... ~ .. ; 

:.>::<, 'l'. ~ ;>;j_<t!fLt excl_._ >99% {exd ,. Purity ~.:1 ·; ~~ ..... ;u . 
. ~ .. ':: -.:~ .t-.·- . ... 

~ •• ~AJ!...l·U'Jm Cd ll5::n-., ,,. 
.. . " Cd l.l5m_<5%\ "<5..%1 •' 

Production Method ' n _v_ ...n.._y_ 

Price Schedule 

I 0. 1 me ~18.00 $.2_Q_._ 00 
0.2 22.00 50 00 
0.5 40.00 85 _O_Q 
1.0 i 70.00 I 145 00 I 

2.0 130.00 I 265 _Q_Q 

5.0 " 260. 00. I 625 00 " 
i 

10.0 ' POR ):c I . :1225-~·QQ.. .. 
20.0 ' POR i -,2~00 I .. 
50.0 ' POR I · :6o22~oo -· I 

100.0 POR 1.12_iQ90.<!:00 
I 

;. : 
200.0 '· POR I_ 2~ 069. OQ_ ' 

-l 
500.0 

: POR ! 66;o6o .• oo.-
1000.0 ' POR Ji2o ®.ill>.-· .. 

Deliverv :'• 
Stock Bt.o..c.k ._ 

Current Demand Estirn;:~t~ ~ 
NSEC Estimate· ,..., 100 mc/vr 
ORNL Data .. me '$ No. Shi;er: . .:::p.ts 

1964 : 64 $4898 35 '· 
! 

1963 24 1872 35 : 

NSEC Production, Processing~ 
. ' 

and Distribution Capability > 1 a. OOOmc/yr i 
'· 

NUCLEAR SCIENCE & ENGINEERING CORP. 
. · P. 0. BOX 10901 _ 

~lJTSBURGH, PA. 15236. \_ 
Attachment uB" 
Item 1: 
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-------------------------- ~- --

50.0 :· POR * 1675.00 
r---~~~----------~~-r--~~~~---~~~~~------~ ;. 100.0 '' POR Z060.00 

ZOO. 0 .. POR 4060. 00 
500.0 .. , . POR 10060. 00 

1000.0 POR 20060.00 
·~~~~------------~~-r--~~-------+--~~--~----~ Delivery .. · Stock Stock 

Current Demand Estimate". 
. NSEC Estimate ,:. 
ORNL Data ·; 

1964 ' 
1963 ' 

NSEC Production, Process.ing, 
and Distribution Capability 

me 
103 

91 

..... ZOO mc/yr -. 
_t No. Shipments 

$Z619 Z6 
3003 43 

>1 0, 000 mc/yr 

NUCLEAR SCIENCE & ENGINEERiNG CORP. 
P. 0. BOX 10901 

·· -,PITTSBURGH, PA. 15236 

* Pri.c e on R.ec1uest. - 10 = 
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,•r· ---- ORNL 
.; 

·Product Specifications'. 
,, 

Cat. No. 26.8. Ag-110-P ' :, .. ;.: .. , ... Chemical Form ."Ag (I) : AgN03 ~" 
'> 

,.! 
·Acidity· .,''. ...... IN HN03 <3N (HN03) 
·concentration ., .. 

>1 mc/m1 >1 mc/m1 
·'· .. :. · , Specific Activitv - >1 c/g Ag · =1 c/ f!. Ag 

{, ' 

-.·Purity '' !: . 

>-98%' >98% ' -~ 

: 
,;, 

"' ;·,, .... 

.. 
Production Method 

·:r 

n,v . ·n, 'V 

Price Schedule-
.,. 

-<11' ·' 
; 

0.1 ' 
.. 

me ·....,y':.a~. 

0.2 
,, 0.5 \ 

" _, 
1.0 

-
$18.00 . $50.00. •! 

. ' 
. ~ 2.0 i .. 

23.00 50.00 ... 
5.0 - ·:,-· 25.00 50.00 

10.0 ·' 30.00 50.00 - -;or.-· 

20.0 
.•j 50.00 55.00 
~~-

·50.0 ' 90.00' 135.00 ·' 

100.0 - 16~.00 210.00 
'• . 

200.0 280.00 360.00 
500.0 PORt.< 810.00 

{-. 1000.0 '·' POR. 1560.00 
l-

,_; Delivery .. Stock Stock 'i",' 

<\._Current Demand Estimate'!·· 
NSEC Estimate 

;. ...... 1000 mc/vr 
ORNL Data 

.. 
$ No. Shipments me 

1964 ' .. 
415 $1349 55 i 

1963 ' 655 853 55 
NSEC ProqucUon, . Processing, 

and Distribution Capability >10, 000 mc/yr 

1~UCLEAR SCIE~CE & ENGINEERiNG CORP. 
P. 0. BOX 10901 

. PITTSBURGH, PA~ 15236 

*Price on Request 
= 11 = 

.. 

-. 

. 
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I ·~ • 

: ,\·• ····. 

'• ,·, 

... , .. ;' 
~ . . . 

,! '. 

·i 

· .. ·· . 
··~ . . :: .. ~. . '. 

Directors 

f.·. 

Officers 

e Act:i viti~ s 

Mrs. G~u:don Dean 

·col. ~~ G-rady G~re 

. " Mr. Harvey ~· Gram 
... . . . 

· .. Mr •.. Francis S. McMichael 

Mr.·'James R~ Wolf. . . . . . . . . 

.· .. , 

'. 
-.. 

·, . 

Ronald A. Brightsen President' and Treasur~r 

Jam·es R. Wolf Vice President and S·_ecretary 

NqCl~ar Science & Engineering Corporation 
P. · 0. Bo;x 1090~ .. 

Pitt~'J>urgh, Pennl;lylya'f?.ia ·15Z36 
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p, 0. BOX 109,01, PITTSBURGH, PENNSYLVANIA 15236 
;, ... 

I' .. , 
.-·. '· 

''•f 

ft, A. li!IRIGHTSEN 
PRIC.IDKNT. 

PHON£o 4152-4000 

Mr. E •. E. Fowler 
Actirig Director 

AREA CoD£ 412 

,, 

Division o£ Isotopes Develop!inent 
. United St~tes Atomic Energy! Commission 

• . 1: 
Washington, D. C. I .' . . · • 

Dear Gene: 

TWX .1542-3192 

November 1, 1965 

', f 
. In accordance wiflj. the published policies ·and procedures for trans-

. I 'JI d fer of commercial AEC r~di'l)isotope activities to private in ustry, Nuclear . 
Science & Engineering qo7pqration hereby submits a formal p~tition, request­
ing that the AEC withdraw f:J;ibm the production and distribution of: 
. . ~ .. 

~ Mercury- 20.3 
i Phosphorus- 32 

Sulfur- 35 

· The attached d~ta:]sheets contain product specifications showing 
evidence of comparability~ to:!·AEC products. They also set forth our estimate ·' 
of current demand, which! i:s:ib:ased in part upon published information on Oak 

. Ridge sales (ORNL- 3802,' "~.~:view of Radioisotopes Program, 1964 11
). 

:f/:I 
. A comparison of ~?EC and AEC price and delivery terms is also 

provided in the attachments .. Prices include m~nimum order requirements and 
handling charges, where applicable. NSEC price's are listed for the normal 
shipment sizes. 

NSEC has extensive production, processing, and distribution capa­
bility. Phosphorus-32 and sulfur-35 are currently being produced by our 
wholly-owned subsidiary, the Radioactive Materials Corporation, Buffalo, New 
York, using the reactor at the Western New York Nuclear Research ~enter, 
Inc. Additional irradiation capac~ty for these isotopes is available to us at 
other facilities, including the General Electric Testing Reactor at Vallecitos, 
California. Irradiations for mercury- 203 production are ma9e at the GETR. 

Processing capability is already established at Buffalo, where RMC 
has the requisite personnel and handling and storage equipment. Processed 
material will be shipped to customers either directly from RMC or from stock 
at NSEC in Pittsburgh. · Attachment "Bn 

- 13 - Item 2 



Distributicon. w:Llilli,'fl:.e tfr:rra·u:gFe. N.SEC 1 s established marketing channels, 
which offer over Too· diffe·::rr'~·nt. ra'.cl.J:.0-a:ctfv.·e· materials (radioisotopes, labeled 

. 1,; . . ·' 

compounds, source.s an4 s~~ndard;sx_ throughout the world. NSEC produces and 
distributes• fi g'reater nu.i:nbJar of r:adioisotop.es than any other United States firm 
and can rea!'iily.pro~id~.-;eff~tt:f,f'e '<ii~tributio~; for the three products referred to 
herein. 'A copy oiNSEC 1 ~' Wo.~plete catalog. is on file with the AEC Division of 
Isotopes Development. · · :·; 

The extent of ouv:jcapability (including NSEC and RMC) is summa­
rized fc;>r the several radioij~otopes on the data sheets. · 

A statement of oU.~ technical, management, and financial resources 
is contained in our petition d£ October 6, 1965·, and is incorporated herein by 

. . '-il 
reference. · · .. 

In view of the e',xt~nsive investment which has hitherto been made by 
our company in developing bjroad isotope production and sales capability, we 
can conscientious! y as sure ~ou of our seriousness of intent in this matter. In 
submitting this petition, w,e 'C;io so with the full and confident expectation that 
the venture will not be dis:co~tinued in. a manner that would adversely affect 
the public interest. : 

We understand th·a~ the procedures call for publication of this petition 
or a summary thereof and: a'ri\y or all information contained herein (other than 

.financial statements) may :,be imade part of the public record. As we are already 
in production, we hope that ,vf~~hdrawal can be accomplished on or about Decem-
ber 10. I • 

Enclosures 

·,I 
;. 

'
., 

: ' Very truly yours, 

~ 

- 14 -
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\ . 

.,•' · .. ,·. 

·• I < 

·~ · .. ·. ' ... : ~. •' 

. . · }:~.~f..~,'_. 

.• .. 
~ -~ .. ~ . .. . .;;. .• .. · ·~ ... •· 

for Transfer of AEC Radi Activities 

.. 
;·. . :· Isotope Data_ Sheet 

; Mercury-203-HSA 
'~·/ ( 4 7 d) 

~~. <·, ' . . ·: . ·, ' : i 1 ... ~:. NSEC · ORNL .. 
Product Specifications ,:i! Cat. No. 252 HQ'-203-P 

' Che.mica1 Form ,. j t '· Hg_(II) H.e:-(NO~h "• !;) 

;-: .Acrciitv:-;,-,; ~ .. :;~,/·);;, ;; )v: . <~ . rt ' --~·.'· Of--1 NHN01 1 N:!: 50o/o (HNO~) 
' Cori.c ent'ratibni·3~:~F\ ::~ · .. , .. 

~-:t-JH >. '-1}' ·-.:>2~mc/ml >1 mcfml 
s,)"edfi c Activit\; :. · < 1!L .~'2!?1. · ~ > ':'f>1~c/g Hg :sop mc/rt, Hg 
Puti fv:,. ·':t~ ·.- ···.: . -~ ·~ -~ •• -.. t•.: 

:;.~;.·;: ··~>98.%< >98% .. 
,·.' 

:,~" . ;;:::: :,:;;1,' · ... 
,, 

: 1~< . :.f~·~;/·' ·~:-~' < - ,-~ ~ ......... .. . . 
-;:it: .. .-,·!·. .. ,,.._, . ~ 

Production Method. 
,;i . '• 

'· n ·-v . 
"·' 

: n v 
Price Schedule '·' 

.·, "I 

o. 1 ·-· me ~~ 
: 

o. z· ~ .. 1 ,. 
0.5 

" 
' .. 

1.0 I 
.. 

$~8.00 $ 
' 50.00 .. 

2. 0 
'II 18.00 50. 00. : 

~- ' 
.. 

30.00 5. 0 ... 50.00 
"' 10.0 35.00 I 50.00 : 

,. 
20. 0 ! 60.00 50.00 .,, 

" 72.50 50 0 I 

" 
' 75 00 .. 

~· . 
; 100.0 ' POR 125.00 
·-· :•' POR zoo. 0 . :1 225.00 
:OJ~. 

500 ·, . .r 0 : · .sl POR 525 00 
1000 0 ! 

J POR 1060.00 
··beliverv ' : i Stock Stock .. 

, :·:'~ur rent Demand Estimate! 
., 

'.s •... . i c/vr· ' NSEC Estimate -100 
~,.,, 

ORNL Data 1-.~ •.•. ' _l_ me No. 
.. . . 

'f 1964 : J:· 27,371 $28, 521 
1963 10·, 521 10,519 

,. 

: NSEC Production, Processing, . 
L; and Distribution Capability >500 c/yr 

Date of First NSEC Production March 1965 
" 

.NUCLEAR SCIENCE & ENGINEERI.NG CORP. ·. 
. P. 0. BOX 10901 . . 

PlTTSBU RGH, PA. ·15236 

= ·'15 -

Shipments· 
165 
173 

-. 
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for Transfer of AEC R 

Product Specifications 
Chemical Form 
Acidity ... 

·Concentration .. 

Specific Activity 
Purity 
PreCipitate 

Total Solids 
Production Met_hod 
Price Schedule 

0.1 me 
0.2 
0.5 
1.0 ' 

·2. 0 1· 

5. 0 . I 

'10. 0 ! 

20.0 i 

50 0 
100.0 
20Q., Q 
500 0 

1000.0 : 

' Deli_v:erv 

. :· Isotope Data Sheet 

. · Phosphorus-32-CF 
-~~:' ( 14. 55 d) 

.. Ji 

NSEC 
Cat, No. 263 

'· P(V) .. 

0.1 N HCl 
·'·· >2.5 mc/ml . 

Carrier-free 
>99%(excl. P~j) 

<1 mg/mc 
n,p 

, .... 
.. . , 
... 

$. 18.00 ... 

' 20.00 
.I 

23.75 
,,, 

... 23.50 
: 37.00 

'·· 60.00 .... 
95.00 .. 

140.00 
310.00 

jl POR 
' 
'~'! . Stock 

~urrent Demand Estimat~e· 
I. 

e Activities 

ORNL 
Sb-124-P 
H3P04 
1.N± 50o/o (HCl) 
>5 mc/ml 
Carrier-free 
>99% (excl. p33 
Neglig, pH7-9 
<1 mf/./mc 
n,p 

$ 75.00 
75.00 
75.00 

I 75.00 
75.00 
90.00 

155.00 
285.00 
675.00 

1325.00 
Stock 

c/vr NSEC Estimate i' ·. -250 , .. 
ORNL Data "i• me ...L. No. Shi;ements· 

1964 : ~ : . 53,526 $51,337 2001. 
1963 82, 141 77,674 2170 

NSEC Production, Processi.ng, 
and Distribution Capability. >500 c/yr 

Date of First NSEC Production September 1965 

. NUCLEAR SCIENCE &· ENGINEER~!I'fG.·CORP. 
")•• I ,· P. 0. BOX. 10901 . . 

PITTSBURGH, PA. 15236 

- 16 -
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' 

I 

: 

! 

I 

fo:t Transfer of AEC Radi 

Product Soecifications 
Chemical Form 
Aciditv .; ~- ":· . .- _. "_;. 

Concentration : 
Soecific Activitv 
Puritv · 
p32 

Total Solids 
Production Method .. 

Price Schedule 
0.1 me 

. o. 2 
0.5 
1.0 : 

2.0 
5.0 

10,0 
20.0 ~ 

50 0 
100.0 
20Q., Q 
500 0 

1000.0 
Deliverv : 

Isotone Data Sheet 

·: 

' 

!.-
' 

. 'I . 
li 
I, 
•;~ 

f·.; 

... 

.. 

.. 
,. 
;{ 

' . ~ 

' 

:--:1 ... 

.. 

-~ 

'· 

. ;i 
}f 
,,, . 
1! 

'!l! 

·.:\! 
.. 
~ 
I 
! : 

Sulfur-35-CF 
(87 d) 

. ·' NSEC 
Cat. No. 278 
S (VI) 
-0; 1 NHC1 
>10 mc/ml 
Carrier-free 
>99o/o 
<1. 0% 
<1 mrt/mc 
n.p 

$.18. 00 
20,00 
20.00 
23.00 
36.00 
55 00 
85.00 
POR. 
POR 
POR 
Stock 

~urrent Demand Estirriate· : 
' 

e Activities 

· ORNL 
S-35-P-1 
H1S04 
-0. 1 N (HC1) 
>1 mc/m1 
Carrier-free 
>99o/o 
<0. 1 o/o 
<1 mg/mc 
n,p 

$ 50.00 
50.00 
50.00 

I 50.00 . 
50.00 
65 00 

105.00 
185.00 
425.00 
775.00 
Stock 

NSEC Estimate : j 
-50 c/vr . f 

ORNL Data 
I . 

$· ~ i ·~ i me 
1964 \ 

·;,. 14,008 $17,645 :' 

1963 
, .. 16,880 18.747 

NSEC Production, Proc;essi.ng, 
and Distribution Capability >250 c/yr 

Date of FirstNSEG Prodnctinn · October 1965 

!~U.CLEAR SCIENCE & ENG!NEEHt~~G .. COR~. 
· , . . P.O. BOX 1090.1 . . .. 

PlTrSBURGH, PA~ 15236 

- 17 = 

No. Shi[;ments· 
' 4 2 

493 

., 
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Attachment 11B11 

Item 3 
•• ~ '• ..... 

Jt{td;®' f/aMue ~ ~lji7ue1W':f Cfo,yz(}l}talio?Z 
.\. 

·p,o. BOX t'090t, PITTSBURGH, PENNSYLVANIA 15236 
. ' (/ . AREtA CooK 412 

PHONCo .&152-400!) TWX 1542·31112 

:···· .· Fl. A. BRIGHTSEN November 12, 1965 

Mr;'· E.· E~ Fowler 
Acting Director ': · 

. ' ' :.; 
Division of Is~top'~s Developm~;pt . 

.. United States Atomic Energy Commission .' . . . , ' r·l 
Washington,,· D. C. · · ' · 

Dear Gene: 
• . . . \ ,l' 

. · In a~c~rdance ·with thb ~~,blished policies and ~rocedu~es fo.r transfer of 
commercial AEC. radioisotoRe <j.~.tivities to private industry, Nu.clear Science & 
Engineering Corporation her~b¥f. submits a formal petition, requesting that the 
·AEC wi~hdraw from the prodtlct. on and distribution of: 

· . · ·' ., · ~ · . i· ,;: : I ' 
·.. ·' ! 

~ ' ' 

I 

i A.tse_ nic-76 
' :j( 
· A~si:mic-77 
B·]omine- 82 
cJamium -115 

i I 

,Copper-64 
io~~d-198 
'a~~~-199 
Lanthanum-140 
M~~cury-197 
MO'lybdenum -99 
·Potassium-42 
Sodium-24 

. ·The attached data sheets contain product specifications showing evidence 
of comparability to AEC products. They also set forth our estimate of current 
demand, which is ba~ed in part upon published information· on Oak Ridge sales 
(ORNL-3802, "Review of Radioisotopes Program, 1964 11 ). 

A comparison of NSEC and AEC price and delivery terms is also provided 
in the attachments. Prices include minimum order requirements and handling 
charges, ·where applicable. NSEC p.riee,~ a,1:e listed for the ·normal shipment sizes. 

- 18 -
Attachment nBn 
Item 3 



• 
NSEC has extensive production, processing, and dist:dbution capabilities. 

All of the listed isotopes are currently being produced, processed, and shipped 
by our wholly~owned subsidiary, the Radioactive Materials Corporation, Buffalo, 
New York, using the reactor at'.the Western New York Nuclear Research Center, 
Inc. With the exception of arseni'c-76 ( 1964 ORNL sales $440), arsenic -77 (1964 
ORNL sa~es $1 00) and cadmiu~;- i 15 ( 1964 ORNL sales $562 ), eaE:n· item is being 
marketed by at least on'e other \#rm in the United States. Ther'e· is thtfs no short­
age of private production .cap~~~lity to meet market requirefiieribr; 

,. 
:·j . ' . .·· 

. Sales will be solicited ai;ld made through NSEC' s establish:e·d marketing 
·channels, which offer over 700 .~ifferent radioactive materials (ra,didiiiotqpes, 
labeled compounds, sources, a~d standards) thro~ghout the wortt:L NS.:rt:Crpro-

. duces and distributes a great·e~~number of radioisotopes than· a~ny other. u·rftted· 
States ~irm and can readily protide effective di~tribu~ion f~r the produc~s .r~~~·~red 
to heretn. A copy of NSEC's complete catalog ts on ftle wtth the AEC Dtvtst<:>n of 

' .I 
Isotopes Development. :j 

., 
. ,: :l 

The listed radioisotopes.~ 'all of which have short h~Tf-li ves, can readif{ 
be produced in multi-curie quar#ities in short irradiations··; We have the capability 
to produce, process, and distr'i:1\>ute quantities at least twiCe the current estimated 
demand levels without difficultyl 

A statement of our technical, management, and financial resources .is con­
tained in our petition of Octobe/:6;, 1965, and is incorporated herein by reference'; 

; .· >i . 
' 'i' 

In view of the extensive iP,~vestment which had hitherto been made by our 
company in developing broad isc;;!ope production and sales capability, we can con­
scientiously assure you of our seriousness of intent in this matter. In SIUbmitting 
this petition, we do so with the full and confident expectation that the venture will 
not be discontinued in a manner that would adversely affect the public interest. 

We understand that the procedures call for publication of this petition or 
a summary thereof and any or all information contained herein (other than finan­
cial statements) may be made part of the public record. As we are already in 
production, we hope that withdrawal can be accomplished on or about December 31, 
1965. 

Enclosures 
= 19 -

Very truly yours, 

~ 
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on fo:.: Transfer o£ .~EC Radi e Activities 

Product Specifications 

'Chemical Form. 

Acidity 

Concentration 

Specific. A~tivity 
.. 

Purity .... 

.. 

Production: Method 
·' --

Price Schedule -
1 n'J(: 

-·. 

5 

10 

25 

: 50 

100 
I 200 

• 
500 

1000 

Delivery 

·' 

' 

.. ;Is·oto'be; l)afa .Sheet 
. • 'I' :.. ~-· .;, ~-~ • 

, :Ar·sen:ic~--7"6,-HSA 
't /' . . .:· -~~-/: ; ' ·_ . . it ' (26';''5 .. h)- .: .. 
.. .. ' ... 

:~ NSEC p ... ': _,· __ 

; Cat. No. 405 j; 
I 

As (III) ~. . 
I 

i -1 N HCl 
! -
! >1 mc/ml I 
I 

-7 c/g As 
! 

i >98% 
:, 
' 
' .._ 
;o 
~~ 

•I•--· .... ~ .. 
' ( n,y 

I )._., __ 
,,.--.n-_ ... 

' ,. 
; 
I 

·-~~-~----. r. $ 40. oo 
···-~-:.<.-----: ;1' . 40.00 

• I 
.,.-....-~--·--·---

·• ~ 40.00 .... ~. :, -o-- "' 2 50 
. :1. I • 
• I. ,..... ____ ---·--
I ).' POR 

'·: 
·~- .------

Ti POR 
I ; 

·-r~~---·-· 
POR l ·• .. 

r-;-~--· 

J~-
POR 

l POR 
l 
-~----- .. 

Each Tuesday 

Current Demand Estimate I 

NSEC Estimate 500 

ORNL Data me -
1964 209 

1963 175 

mc/yr 

$ 

440 

346 

Date of First NSEC Production Septen1:ber 

ORNL 

As-76-P 

HAsOz 

1 N:f: 50% (HCl) -
>1 mc/ml 

;';4c/gAs 

>98% 

n,y 

$ 50.00 

50.00 

55.00 

100.00 

175.00 

360.00 

660.00 

r,s6o.oo·· 

3,060.00 

Each Monday 

No. Shipments 

26 

22 

1965 

N()CLEAR SCIENCE & ENGINEERING CORPORATION 
P. 0. Box 10901 

Pittsburgh. Pennsylvania 152 36· 

-- r 
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.. 

::'eti ti' 

Product Specifications 

Chemical Form 

Acidity 

Concentration 

Specific Activity 

Purity 

Production Method 

Price Schedule 

1 mt;: 

5 

10 

25 

so 
100 

200 

500 

1000 

:· T~ 'lnsfer of _·.El Radiois 

i 

' 
i 
~ 

: 

i 

: 

! 
I 

I 

Isotope Data Sheet 

Arsenfc-77-CF 

{38. 7 h) 

:. NSEC 
id 

Cat. No: 406 i . .'. 
!, 
;:; 

As {III) p: 
I' 

:u - 1 N HC1 
tlj 

>1 mc/m1 i!J 
I'' 
1 .. ·1 

Carrier-free j:! 
.I 

>99% 

rf 
:~ ' ~,! 

:jJ Ge 76{n, y) Ge 77 (13-) 

' 

.;1 $ 45.00 
I 

::;· 
~~ . 

. ·'· j: 
85.00 

~! 
;! 110.00 

;/ POR 
:J I 

;r;. POR 

: : 1 ' .. , . POR 
, ... , 

POR '' . ,• 

:I;'. POR 

POR 

Activities 

ORNL 

As-77-P 

HAsOz 

3 N :!: 50% (HC1) 

>0. 25 mc/m1 

Carrier-free 

>98% 

Ge 7b(n, y) Ge 77 (13-) 

$ 50.00 

100.00 

175.00 

400.00 

775.00 

1,560.00 

3,060.00 

7,560.00 

15,560.00 

,Delivery 
·' -One Week Each Tuesday 

!Current Demand Estimate 

NSEC Estimate 50 mc/yr 
i ORNL Data $ No. me -.. 

1964 8 100 

1963 0 0 

Date of First NSEC Production November 1965 . 

NUCLEAR SCIENCE &: ENGINEERING CORPORATION 
P. 0, Box 10.901 

Pittsburgh, Pennsylvania 152 36· 

- 21 -

Shipments 
· . 

4 

0 
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\ . --..., .. : . . 

... _<. ·' 100 
' .·~ 

o.,uvery . 

Activities 
... ·J • ..,.~·~-."'. J :.;,,. ~ •. : ·.: .. ·.• • '.• ·• 

·· 5hoto·p·e:Data Blieet .. 

·~J~>IYli,~~-~-?;~si _:,_,_ 
;, ;;:· .. ···.•:;:~ ~· ' : . . .'. ~'.. ; ' . 

. · .. :· .. · (35:.s5 h>: · ... 
~'! •. ··-· 

A 0 :·. ~ 

-::;:NSEC -ORNL·· 

.. .. 
..... •. , . ~-'. ,_ • .. •, 

.. .. .•.· 
·. '- .. 

~ ~ 

n,y n, y. 

.·• ·. ·.' .. 
. .. i ! ' .·· :: 

I I : $ 20.00 '$ 50.00 

45.00 50.00 

55.00. 62.50 

1·\f ,l'l; 

1 ~ ~ •• ": . ' 

i ' ,.,~. --------------~----~--------------------~ 
I J ~· . 

I • ,l, ~ 

90.00 118.75· .. 
t: 

... 

'135.00* '.247.50 
::; 

uo.oo .... -435. 00 

110.00 810.00 ~~ 
• I" uo.oo I 1,935,00'· 

POR 1- '.3,810.00 

·'Each Tuesday · j Each Tuesday 

Curre~t ,Pemand Eathnate I 
' .·. . . . . 

·. · ... NSEC Estimate 
. ., 
-~ c/y~ 1 

me $ ----
713 2,851 

65.3 2,434 

.·No. 

.. 
I 
! 

Shipments 
, ·r· 

80 I" 
I 

I 
95 I 

Dat~·of Fh~st NSEC Production """'~:.:::~"~- September 1965 t' 

Note ·by the-I)iyision of Isoto:Pea Develb~nt: *NsEC :i.~tenas to charp ~~.rio.,.. or: 
this quantity. Tb,e.$135.00 is a mist¥e in their published catalogue. whick· they 
carried ovei" in 1f:t1\ir petition to AEC. The foregoipg has been . confirmed by 
telephone with NSEC. 

NUCLEAR SCIENCE & ENGINEERING COBPORATION ATTACHMENT ''B" 
P. o. Box 10901 

Pittsburp;h., 'Pi-;,Mvlvania 15236 Item 3 
.., 22 ~~~> (Revised) 
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'~ ,'I ' 

Pe n for Transfer of AEC Radio 

Product Specifications 

Chemical Form 

Acidity 

Concentration 

Specific Acti'vity 

Isotope Data Sheet 

Cadmium-115-HSA 

(2. 3 d) 

NSEC 
,: 

Cat, No. 420 ' 1·. 

I Cd (II). 

"'lN HN03 
1.; 

>1 mc/ml 
' : 

-100 mc/g Cd 
' 

e Activities 

ORNL 

Cd-115-P 

Cd(N03)2 

1 ,!i :1:: 500/o (HN03) 

>0. 25 mc/ml 

"'50 mc/g Cd 

·Purity 
' 

>98o/o (exc1. Cdll5m, >980/o (excl. In 115m) 
,, Inll!>m) l 
.,, 
'•· 

Production Method ' 
' n,"( n,"( 

Price Schedule ' 

1 me $ 40.00 $ 50.00 .. 
5 50.00 55.00 

10 77.50 a5.oo 

zs POR 175.00 

50 ' POR 325.00 
' 

100 POR 625.00 
.... -- " 

zoo ~ . POR 1,260.00 . . . ........ . ..... 

500 POit 3,060.00 .. --·-.··· ...... _ ...... . .. 
1000 :POR. 6,060.00 

... ._.,_,_ 

Dell very Each Friday Each Monday 
.. .. ~· . 

Current Demand Estimate 
-"'' ..,. .... 

NSEC Ettimate 1000 mc/yr ... 

OR.NL Data .. me $ No. Shipments -
1964 164 562 13 

1963 29 100 9 
·-~··· ... -- ·- . ·- . - --··- .... 

Date of First ~~~~ -~!oductlon Octobe:r 1965 ....... . _, ... - ... .. ····~ .. . .. .. . ~--

HtidLEAR. SCIENCE & ENGINEE.RiNd dO.RPd.RA T!dN 
P; 0. Box 10901 

Plttsbu:tgh, Pennsylvania 15236 
- 23 ~ 
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PetitioAar T.ransfer of AEC Radioisoto.Activities ·\ 

4. - '"' ~ 

.. ~ . ... ·~ .:._:'' ~ ·.· ~ 
.-. !· 

Product Specifications 

Chemical Form 

Acidity 

Concentration 

Specific Ac~ivity 

Purity 

i 

Production Method ! 

Price Schedule ' I 

1 me ( 

: 
5 

10 

25 

50 I 

100 

200 

500 

1000 

De~ivery 

Current Demand Estimate 

NSEC E1timate 

OR.NL Data 

1964 

1963 

Isotope Data Sheet 

Copper-64-HSA 
:(:(12.8h) 

: . ~ 
I. 

.I ~ 
! . ~ 

h~ 
ii: :j· ,, 
~j! 
,. 
!,; 
'j 
11 
11 

j!l" 
ji 

tl ;I 
:·~· 
.:~ 
'i 
•! 
::1 

,I 

. 

~~ -~ I 

il . 
• •!, I I 

~~ 
:; . ~ 

"' :f' 

~! I i 

.. '1 ' .. 
I. 

, ... 
<.:-
, .. 

' ' . ' 

1 

NSEC 

Cat. No. 430 

;_ Cu(II) 

--1N HN03 .. 
> 10 mc/m1 

6 c/g Cu 

. > 99% 

n,y 

$ 20.00 

35.00 

41.50 

68.75 

105.00 

110.00 

110.00 

110. 00 

POR 

Each Tuesday 

me -
3, 383 

6,252 

ORNL 

Cu-64-P 

Cu (N0 3)2 

1N±50o/o(HN03) 

- > 10 mc/ml 

""'25 c/g Cu 

> 98% 

·' 

n,y. 

$ 75.00 

75.00 

75.00 

75.00 

125.00 

225.00 

425.00 

1, 060. 00 .-

2, 060. 00 

Each Monday 

25 c/yr. 

$ No. Shipments 

$4, 392 147 

7, 918 111 

Date of First NSEC Production September 1965 
, . 

. , 

NUCLEAJ\ SCIENCE & ENGINEERING CORPORATION 
I P. 0. Box 10901 
Pittsburgh, Pennsylvania 152 36· 

~ 24 -
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.... 
Pet 

Product Specifications 

Chemical Form 

Acidity 

Concentration 

Specific Activity .. 

i Purity· 
) ·Au199 ' ,. 

.; 

~:r.o.duction Method 
.· ;-
Prlce Schedule 

1 me 
~ 

5 

10 

25 

50 

100 

200 

500 

1000 

Dellver·y 

r frCi.nsfer of AEC .Radiois 

.. 
' 

i 
I 
' 
I 
I 

~ 

' 
: 

I 

: 
I 

; 

Isotope Data Sheet 

Go1d-198-HSA 
(2. 70 d) 

.; 
; ;~ 
"·j 

J:; 
'•· :;t 

~~~ 
!!; 
'. ,., ~ 

NSEC 

Cat. No. 440 

Au (III) 

l" '· -1N HC1-HN03. j'j . 
;. ,. 

> 10 mc/m1 j! ,,, 
p -60 c/g Au " ;::: 

i:! . > 98o/o :! 
I 

·l <5o/o 
' . 

J ,, 
;jj 
··r. n,y 

'l! 

'l $ 25,00 ., -i~ . 35. 00 
·til ' 

f!l i. 
~~ . 

40.00 

:li 53.75 . 

:1 60.00 .. 
,j l 

60. 00 ~; ~~ 

' . ! ; 60.00 

' ~ . / 85.00 j .. ,· 

i;' 110.00 

Each Friday 

Activities 

ORNL 

Au-198-P 

AuC13 

-lN ±50o/o (HC1-HN03) 

> 10 mc/m1 

-25 c/g Au 

> 98o/o (excl, Au 199) 

-5% 

. 
n ~· . ' •' 

$ 75.00 

75.00 

75.00 

75,00 

75,00 

75.00 

75.00 

125,00 

125.00 

Each Monday 

Current Demand Eatimate .. 

NSEC Eetimate ! l 7500 c/yr 

OR.NL Data me $ No. 
' 

1964 20, 537 $1,627 
.. 

1963 260, 190 16,007 

Date of :flrat NSEC Production September 1965 

NUCLEAR SC~ENCE & ENGINEERING CORPORATION 
P. 0, Box 10901 

Pittsburgh, Pennsylvania 152 36· 

- 25 -

Shi;ements 

108 
; 
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" 

Petiti-f'or ·Transfer of AEC Radio1s9te · Activities 

Isotope Data Sheet 

Gold-199 -CF 
tj' 

' (3.15d) 

NSEC ORNL 
'· 

Product Specifications :~~ Cat. 
1'' 

No. 441 Au-199-P 

Chemical Form 
,:; 

Au (III) AuCl~ il 
Acidity 

•. i 
ftl~ HC1-HN03 1~±50o/o(HC1-HN03) 

Concentration H > 1mc/m1 > 0. 5 mc/ml ·! 
H 
i -~ 

SpecifiC Activity 'I Carrier-free Carrier-free 

:Purity J >98o/o (excl. Au 1 ':fO) >98o/o {excl, Au198) 
' ':t.;'· 

Au198 I ·~ 
l 

•I ; <So/o < So/o ;I 
Total Solids ·:II I < 1 mg/mc < 1 mg/mc 

Production Method .. l Pt198(n, y)PtlYY{j3-) Pt1 'jts(n, y)Pt 1 
'j'j ((3 -) 

Price Schedule 
~, 

i1 

1 me ' i~ 
i)l $ 45.00 $ 50. 00 

5 :ill 
'II 55. 00 62.50 

10 'll 90.00 100,00 
.~ 

25 it, 197.50 197.50 1,; 

50 
t' :' i ., POR 435.00 '1. I ' 

100 i ' POR 81.0. 00 ''· I" 

200 
! !·· POR 1, 560.00. 

' 500 ., POR 3, 810. 00 

1000 POR 7,560.00 .. 
Delivery 

I Each Fri.day Each Tuesday 

Current Demand Estimate ., 

NSEC Estimate 1000 mc/yr 
.. 

ORNL Data me -· $ No. Shipments 

1964 64 $ 345 9 

1963 362 1, 763 29 -·---
Date of First NSEC Production Octo'uer. 1965 

" -·~ 

NUCLEAR SCIENCE &: 1"CNGINEERING CORPOI<A TION 
P. 0. Box 10901 

~ittsbu:tgh, fl, ,·,r.,·:-.,.lvanin. 1936 
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i~i~ .~ ,:~~-·' .. 
-~· . ' ' .. 
~: 

for .1.'ransfer o1 A~C Radioi e Activities 

. ..• . ,' ~. 

Product Specifications. 

Chemical Form 

Acidity 

Concentration 

Specific Activity 

Purity 
; 

! 

' 

Production Method 
! 

i 
I 

Price Schedule ! 

' 1 me : 

5 

10 !· 

' 

25 1 
i 

50 ! 
100 

200 

500 

1000 I 

Delivery 

Current Demand Estimate 

NSEC Estimate 

OR.NL Data 

1964 

1963 

Isotope Data Sheet 

La:nthanum -140-:-HSA 
.,, (40. 3 h) 

NSEC ,., 

ll\ Cat . No. 450 
. ,, 
l: ~ 
;! La(III} 
ll 
: -lN HCl 
I 
, .. 
c• > 1 mc/ml i 
::~ 

i 

\ ........ 5 c/g La 
. > 98o/o i . 
: 

'· 

n,'l( 
. ' 

•' 

' $ 25.00 
:·-

: 
32.50 

., 
41.00 

' 

; 80.00 
.. 

142.50 ' 
I 

265.00 

I POR. 

·POR. 

POR. .. 

i Each Friday 

2000 mc/yr 

me - $ 

693 $2, 368. 

431 798 

Date of First NSEC Production October 1965 

. ORNL 

La-140-P 

LaC13 

1N±50o/o (HCl} 

> 0. 2mc/ml 

........ 5 c/g La 

> 98o/o 

n,-y 

$ 50.00 

50.00 

55.00 

135.00 

210.00 

360.00 

660.00 

1,560.00 

3,060.00 

Each Monday 

No. Shipments 

44 

60 

NUCLEAR.SCIENCE & ENGINEERING CORPORATION 
P. 0. Box 10901 

.. Pittsburgh, Pennsylvania 15236· 
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J?etiti r T1ans£er of AEC R.adiois Activities 

·Isotope Data Sheet 

'·: 
' Hg;-197m 2 -197 -HSA 

(Hg-197·m 2 , 65 h; Hg-197, 24 h) 
.;... ' 

:,r ..:·. 
!t·· NSEC · ORNL 

Product Specifications 
\:, 

Cat. No . 460 Hg-197-P ... 
Chemical Form Hg (II) Hg(N0 3)z 

Acidity 
::! 

"" 1N HN0 3 1N±50o/o (HN03) 

Concentration 
! ~ 

> 25 mc/m1 > 1 mc/ml 

Specific Activity "" 1 c I g Hg ""500 mc/g Hg 

Purity 
··~ 

> 98o/o(excl. > 98o/o (excl. 

: Au 
197m H 203) Aul97m, Hg203) 

,!io ' g 

i 

Production Method . n,y n,y I 

' 

Price Schedule 1 ·' ., 
:i ,, . 

1 me ! $ 20.00 $ 50.00 ; 

. ;•· ... 
5 25.00 50.00 

10 ' 
: 30. 00 50.00 

" 
' :; 

62.50 25 i 45. 00 

50 
,. ; ' ' 

60.00 100. 00 ' ' ' . 
: 

100 '' 95.00 175.00 

zoo '!' 120.00 360.00. - . 
-· 

500 210. 00 81 o. 00 

1000 .. POR 1, 560. 00 

Dell very ! Each Friday Each Monday 

Current Demand Estimate 

NSEC Estimate 250 c/yr 

ORNL Data me $ No. Shipments -
1964 12,491 $5, 535 ' 60 

1963 1,925 747 19 

'.Date of First NSEC Production November 1965 

NUCLEAR. SCIENCE & ENGINEERING CORPORATION 
P. 0. Box 10901 

. ;Pittsburgh, Pennsylvania 152 36· 
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.~ 

Petiti&r Transfer of AEC Radioisot I Activities 

Isotope Data Sheet 

Mo~ybdenum -99 -HSA 
';, ( 6 7. 0 h) 

NSEC ORNL 

Product Specifications 
! Iii 

I,.: Cat. No. 465 Mo-99-P 

Chemical Form Mo(VI) (NH4 )2Mo04 

Acidity -1N NH40H lN±SOo/o(NH40H) 
··: 

Concentratipn > 1 mc/ml > 0. 1 mc/ml 

SpeCific Activity 
I 

-75 mc/g Mo -lOmc/g Mo 
., 

> 99o/o(excl. Tc 99m) > 98% (excl. Tc99m) Purity 
.. 

. I ~~ 

Production Method ' n,'( n,'{ . 
Price Schedule • 

<I 

1 me : $ 20.00 $ 50. 00 ., 

5 
q 

30.00 50.00 

10 . 31. 50 50.00 
' 

25 I 
:, I 42. 50 81. 25 

i 

50 
'I; 52.50 137.50 I 

' . 
100 I •· 70.00 250. 00 

200 !· 80.00 510. 00 

500 135.00 1,185.00 

1000 .. POR 2, 310. 00 

Delivery ! Each Fri.da y Each Monday 

Current Demand Estimate 

NSEC Estimate 100 c/yr 

ORNL Data me - $ No. Shipments 

1964 602 $ 602 52 

1963 624 933 58 

Date of First NSEC Production October 1965 

NUCLEAR SCIENCE &: ENGINEERING CORPORATION 
P. 0. Box 10901 

.Pitts'Purgh, Pennsylvania 152 36· 
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Petiti 

Product Specific'ations 

Chemical Form 

Acldity 

Concentration 

Specific Activity 

Purity 

Production Method 

Price Schedule 

1 me 

5 
.. 

10 

zs 
50 

100 

zoo 
500 

1000 

D'elivery 

r Transfer of A£C .R.adiois 

., ~.Isotope n·ata Sheet 

Potassium-42""HSA 
(.12.s~iS· · 

:1. 

: :~ 
NSEC 

,. Cat. No. 475 

• 
K(I) 

~ Aqueous sol. 

1 > 1 mc/m1 ·l 
;j 

"'250 mc/g K i 
! 

• > 99% I ' 

' j 
w· 
fl 

~ 

l! 
'li 
•I' 
I! n,-y 

I j' 
; 

.l 
.. 

I ·.\ $ 25.00 

·•'I 
!:) 32.50 

! !l! 
! ~~ 

~. 
':1 

42.50 

' ··jl 78.75 
I i 

i H, 125.00 ; ,, . 
: :· : i ; 135.00 
' 

.! .. 140.00 .·. 
I: 185.00 

POR 

·-

.. Each Tuesday 

Activities 

ORNL 

K-42-P 

KC1 

1N±50o/o (HC1) 

> 1 mc/m1 

> 200 mc/g K 

> 99o/o 

n,y 

$ 50.00 

50. 00. 

53.00 

95.00 

165.00 

305.00 

620. 00 

1 p 46.0. 00 

2,860.00 

Each Monday 

Current Demand Eatimate ! 

NSEC Estimate 10, 000 mc/yr 

OR.NL Data me $ No. -
1964 4,224 $ 9,680 

1963 4,893 11, 02 9 

Date of First NSEC Production September 1965. 
' ~. ~ 

NUCLEAR. SCIENCE&: ENGINEERING CORPORATION 
P. 0. Box 10901 

Pittsburgh, Pennsylvania 152 36· 
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Petiti r Transfer of AEC Radiois Activities 

Product Specifications 

Chemical Form \ 
Acidity 

Concentration 

Specific Activity 

Purity 

Production Method 
: 

Price Schedule 

1 me ' ' 

5 

10 ! 

25 ! 

50 

100 

200 

~00 

1000 

Dell very 

Current Demand Eatlmate 

NSEC Eatlmate 

OR.NL Data 

1964 

1963 

Date of Flr1t NSEC Production 

Isotope Data Sheet 

Sodium -24-HSA 
(15.0h) 

1· 
'· !1 NSEC ,, 

' 
li Cat. No. 480 
I' Na (I) f ., 
1• 
il Aqueous Sol. ; ~ ~ 

Ji lq > 1 mc/m1 
i:j 
~l 

..... 3 c/g Na 

l > 99o/o i . 

l .. .. 
. ~I ,, 
'li 
,, 

n,'( 

1 •, $ 20.00 

. ;!! ; ; 52. 50 . ,,, 

... 80.00 
I 

116.25 1! 

:r·i 
,. '.1: 127.50 

I, 130.00 

'' 
140.00 

J• 

185.00 

POR. 

Each Tuesday 

5000 mc/yr 

me $ -
1' 177 $8,044 

1, 467 9,768 

ORNL 

Na-24-P 

NaCl 

Water Sol. 

> 1 mc/ml 

-10 c/g Na 

> 99o/o 

n,'( 

$ 50.00 

70.00 

150. 00 

285.00 

510.00 

960.00 

1,860.00 

4,560.00 

9,06().00 

Each Monday 

No. Shipments 

427 

467 

September 1965 

NUCLEAR. SCIENCE&: ENGINEERING CORPORATION 
P, 0. Box 10901 

Pittsburgh, Pennsylvania 152 36· 
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• 
ATTACHMENT 11 C" 

DRAFT LETTER TO THE JOINT COMMITTEE ON ATOMIC ENERGY 

1. Attached for your information are copies of three formal . . 

petitions rece~ved from the Nuclear Science and Engineering 

Corporation (NSEC) requesting AEC withdraw from routine production 

and distribut+on of 19 radioisotopes. These petitions were 

submitte<;l in accordance with the AEC's "Policies and Procedures 

f.or Transfer of Commercial Radioisotopes Production and 

Distribution to Private Industry" which were published in the 

Federal Register March 9, 1965. (See attached copy). 

g. We are planning to publish in the Federal Register for 
. . 

publiq comment a 30 day notice of AEC intent to withdraw from 

roqtine production and &istribution of t~ese radioisotopes 

together with copies of the NSEC petitions. 

- .. 32 -. Attachment "C" 
\ 



Table I 

ORNL FY•65 Busines~'volume for Requested Withdrawal Items 

Dollar Revenue Average Revenue 

For I Handling I Total 
Isotope I me I ~M.pments II Isotope Charge ($25.) Revenu_g II $/me .. $/Shipment 

1. Antimony-124 196 34 $1,046 $ 850 $ 1,896 $ 9.67 $ 55.76 e 
2. Arsenie-76 266 34. 455 850 '1,305 4.91 38.38 
3 ·. . . Arsenic-77 5 2 50 50 100 20.00- 50.00 

4. Bromine-82 617 50 2,001 1,250 3,251 5.27 65.02 

5. Cadmium-109 62 33 4' 9_15- - .. 825 5,740 92.58 173.94 --· - ..;. - .. ..,. 

6 '. Cadmium-115 189 14 709 ·'·-·--"'-· -~~,~--=:i~~Q" -~~~·- :.::_· __ :;,._ ..... ~......;.;1'-.t, Q5.Q,;.;:::.;:: -: ~::.~::::::5:. 60~:::;~-· ;;:-~_.-:·:· - 7.5 • 64 
··---~-----·--- -

7. Cadmium-115m 55 27 i.~799 675 2,474 44 .98" 91.63 
VJ 

8. VJ Copper-64 3,611 107 5,284 2,675 7,959 2.20 74.38 

9.:. Go1d-198 11,876 114 1,601 2,850 4,451 0.37 39.04 

10 •. Go1d-199 232 27 1,308 675 1,983 8.55 73.44 

11. . Lanthanum-140 521 37 1,987 925 2,912 5.59 78.70 

12 .• ~1ercury-197 14,934 53 9,817 1,325 11,142 0.75 210.23 e. 
13 ~ . Hereury-203 13,893 137 15,032 3,425. 18,457 1.33 134.72 

14 •. Ho1ybdenum-99 715 53 919 1, 325 2,244 3.14 42.34 

15. Phosphorus-32 48,992 1,895 53,428 47,375 100,803 2.06 53.19 

16:. Pbtassium-42 3,815 531 9,227 13,275 22,502 5.90 42.38 

1T~. Silver~HOm 400. 53 1,233 1,325 2,558 6.40 48.26 
J-3 

Sodium-24 1,189 435 8,627 10,875 19,502 16.40 44.83 j,l) 18. 
o' 

•' ~ 19. Sulfur-35-P-1 12 1 766 .ill _li, 747 ___9,40Q 21,147 1.66 56.24 

H Total . 114,3:34 4,..012 ml31, 185 I $100,300 I $231,485 II $2.03 I $57.70. 



TO 

FROM 

SUBJECT: 

OPTIONAL FORM NO. tO 
MAY 1962 EDITION 
GSA GEN. REG. NO. Z1 

UNITED STATES GOVERNMENT 
.Be.s. 8c Status B r, 

Memorandum 

cc: 

R. E. Hollingsworth, General :t-1anager 

Origi.nal si.gned by .. 
FF.TT.H~~s, Assistant Secretary 

DAT~: October 1a, i965 
Approved _.....__..-.....;.....__ 

R.EoH, 

; ·, . • : • . 1 • . ' ~ 

d~CKLIST OF MEETINd wtrH ~~ERS OF THE ADVISORY COMMITTEE ON 
iSOTbPES ~Nd RAD~TiON DEVELOP~NT, FRIDAY, OCTOBE~ 15, '1965, 
1:45 P.M., ROOM A-410, GERMANTOWN, MARYlAND 

SECY:GF 

The Commission noted the question of including individual 
industry opinions in the Currie Report would be raised ·for 
Commission consideration. (ID) 

The Commission encouraged the Advisory Committee to 
consider furtl~r the development of a public information 

.J program, drawing on the experience gained by the work by 
the Labor-Management Advisory Committee on public ~cceptance 
of atomic power. 

Commissioners 

~~·· 
tf,lll ·J- J...c.r ~ .::.-RFFIEIAL USE ONLY 

------------------------------------------------------



TO 

FROM 

SUBJECT: 

OPTIONAL. FORM NO. 10 
MAY 1962 EDITION 
GSA GEN. REG. NO. Z1 

UNITED STATES GOV 

Memorandum 
E. E. Fowler, Deputy Director 
ij~Ygi9~1 L§:P~.o.p:etb~Deve lopmen t 
F. '!. Hobbs 

F. T. Hobbs, Assistant Secretary 

GT fiLE 
Reference & Reproduction Bran~h 

DATE: October 29, 1965 
(Revised November 4, 1965) 

COMMISSION'S MEETING WITH ADVISORY COMMITTEE. ON ISOTOPES AND 
BADJATION DEVELOPMENT RE CURRIE REPORT 

SECY:GF 

1. At the Meet~ng with the ~embers of the Advisory Committee 
on Isotopes and Radiation Developmen~ on October 15, 1965, the Comt~issicn 
noted the Currie Report, excluding the individual visit reports, would 
be made available to Mr. Currie for distribution to the companies visited. 

2. You will recall that the Commission encouraged the Advisory 
Committee to consider further the development of a public information 
program, drawing on the experience gained by the work of the Labor-Manage­
ment Advisory Committee on public acceptance of atomic power. 

3. The General Manager has directed you to take the required 
action. 

cc: 
Chairman 
General Manager 
Deputy General Manager 
Asst. General Manager 
Exec. Asst. to Gen. Mgr. 
Asst.Gen. Mgr. for R&D 
General Counsel 
Director, Public Information 
Director, Industrial Participation 

~ ~~f:tt;; AJ A,~ 
'(Y'~-7- 0- (;&J 

·cu.v "'1 --oFFICIAL USE ONLY 

-



TO 

FROM 

SUBJECT: 

OPTIONAL FORM NO. 10 
MAY 19GZ EDITION 
GSA GEN. REO. NO. Z7 

.~.A~J?A 3-
----~iJ~~e~toWrf 

Reference & r.eproductlon Brarlch UNITED STATES 

Memorandum 
E •. E. Fowler, Deputy Director 
Di v. •. of 1Is2~ft~Sb J>~ve lopment 
Orlgl.n'tl. '"' ·~· 

. ]' T. HobbS 
F.·T. Hobbs, Assistant Secretary 

DATE·: October 29, 1965 

COMMISSION'S MEETING WITH ADVISORY COMMITTEE ON ISOTOPES AND 
RADIATION DEVELOPMENT RE CURRIE REPORT 

SECY:GF 

1. At the Meeting with the members of the Advisory Committee 
on Isotopes and Radiation Development on October 15, 1965, the Commission 
noted the question of including individual industry opinions in the Currie 
Report would be raised for Commission consideration. 

2. You will recall that the Commission encouraged the Advisory 
Committee to consider further the development of a public information pro­
gram, drawing on the experience gained by the work of the Labor-~r~gement · 
Advisory Committee on public acceptance of atomic power. 

3. The General Manager bas directed you to take the required 
action. 

cc: 
Chairman 
General Manager 

.. 
Deputy Genera·l Manager 
Asst. General Manager 
Exec. Asst. to Gen. Mgr. 
Asst. Gen. Mgr. for R&D 
General Counsel 
Director, Public Information 
Director, Industrial Participation 

., 

--OFFICIAL USE ONLY 

>. 
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.... 

No. 
Tel. 

H-232 
973-3335 or 
973-3446 

FOR IMMEDIATE RELEASE 
(Tuesday, October 19, 1965) 

AEC ANNOUNCES COMPLETION OF NEW STUDY 
ON INDUSTRIAL USE OF ISOTOPES 

A comprehensive new study on the commercial use of 
radioisotopes finds the outlook "broadly encouraging for 
the future development of the industrial use of isotopes." 

The survey, just completed for the Atomic Energy Com­
mission by Arthur D. Little Incorporated, adds: 

"It is significant that isotopes seldom lose an appli­
cation in which they have been found suitable, and new 
opportunities are continually· being introduced." 

The study,. titled "Isotopes in Industry -- Trends in . 
the Industrial Use of Radioisotopes and Ionizing Radiation," 
will be sold for $1.50 by the Clearinghouse for Federal 
Scientific and Technical Information, Springfield, Virginia, 
and copies will.be available by November 1. 

In conducting the survey, the first such comprehensive 
study made since 1958, Little investigated 21 major indus­
trial areas to determine how isotopes are used and the pos­
sible future use. More than 200 persons representing 133 
industrial, academic and government organizations were 
interviewed, and research included a study of literature 
generated over the past five years. .. 

In summarizing some of its findings, Little said: 

"The major conclusion we draw from this survey is that 
the use of radioisotopes by industrial companies in research, 
in process control instrumentation, and in non-destructive 
testing is now carried out on a much more routine basis than 
was the case five years ago. 

"The industrial use of ion~z~ng radiation for processing 
plastics, medical supplies, chemicals, and semiconductors, 
etc., i·s· a major innovation in the last five years, and -

(more) 

-



- 2 _; 

most of the volume of·goods processed this way are treated 
by electron beams from accelerators, rather than by beta or 
gamma rays from radioisotopes." 

As the tec1;mology develops, it is expected that. both 
radioisotbpes·and machine sources of radiation will find 
increased application, especially-as radiation sources for 
the low-dose preservation of·foods and for the manufacture 
of wood-plastic materials, the report indicated; 

Themost important uses of radioisotopes arid ion~z~ng 
radiation by industry are.in gaging, radiography, tracer 
studies, and radiation processing lwhe~e radiation is an 
integral part of a process) • · · . · 

. The report says one· .of the most important aspects of 
isotope usage is people ~- knowledgeable management and 
trained researchers. · 

none of'the mostimportant factors influencing the 
growth of radioisotope applications by industry is the 

,presence o~ an individual or group of re~ponsible people 
with training, experience, and .enthusiasm to stimulate the 
use of isotope techniques in solving production problems • 

nrf the human factor.is .important to the growth of 
isotope gages, it is even more signif:'icant in the area of· 
tracer research, espec~ally the large-scale experiments 

·involving pilot plant or production facilities." 

# 

10/19/65 

. . 
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. -· 
UNITED STATES 

ATOMIC ENERGY COMMISSION .1\'. 

WASHINGTON, D.C. 20545 . . . ·~:~ 

' . 

Dear Lauchlin:. 

• ~ r 

. ·. . ~ 
'·• ~ '. 

' ·,·· i ·,.: 
"<·: ~: • . ~·~··: ..... ;~ .•. ~ .. ,. 
~ > .... ,.·~ !_ ~- ~ •• '•"\ 

' I', •' ~ ~! ,·, . 

. ; • • ,:·: H ·n : 
. :;·: ~~· . ; ;. t 

. ;j;tt]i';:' 
j~~·:. :' :. : ~·· 
! • ~ ~ ! 

:·:~.<t-i; ~ .4 

;• . ~ . 
. ' .1.; . }. ~ ·. • ~ 

·- . •. i· ~· i" ••.. 

Your r~cent letter inquiring about our plans for public release of·.//:};.;·~;; .. 
the report that you prepared for the Commission on industry's eval-~'' : !.;;:·;:;. ': 
uation of isotopes and radiation development in the United State~ ·· ::; · · ·· 
has been brought to my attention. You may know that I have bee~ .. ;;.:·;; 1 ~ : · 
away from IV'ashington for the past few weeks attending the Ninth +;'.;H.-'·.' 
General Conference of the In·ternational Atomic Energy Agency in 

·Tokyo as well as making visits to other countries. I understand 
that during my absence Dr. Kavanagh and Mr. Fowler of the staff 
.discuss~d your letter to me by telephone • 

:·{l!>:!; : 
.. ~; j ~ :~ . "J ': ·.! 

"1.: ', · .. ··. As you mention in your letter, the Commission issued a public .. . .. 
announcement on August 10, 1965, which described the survey and : ;~t · :.:: 

~. ! . : .. 
the recommendations made in your report. It was also indicated in ·_.: !, ; .'. 

the public announcement that the Commission had the report under - :. 
study to determine how the findings could be translated into policy .) ~.,;_.:-:·: .-:. 
to improve prospects for the future expansion of industrial appli- ·.:·r;·.~::. ~ 
cations of radioisotopes and radiation. Because of this and because ·:.f: ·~): 
of the privileged nature of much of the industrial information ·.:< !'\ · 
obtained. by you in the survey, the Commission concluded that the - ·, ;;· ;·.;: 
actual report itself should only be available for internal use. ··: , :, r ~- .. ,. .. 
I· am informed that Mr. Fowler is providing you with_ a current report: i (; ; ~. ;. 
on the status of staff actions on the report recommendations which : ;·:·:: 
is to be made available by you to those industry representatives , ( i ;~ . 
visited during the course of your survey. I might quickly point out ··; '.; .: · ,; . 
that following your meeting on June 1 >vith Commissioners Ramey and ':.; · · · ' 

i ~ ·. ~ :· ~ 
T_ape, the report was referred to,~ various staff elements for review · .. -· · 
and comment. The Commission also requested the Advisory Committee . ~- i ;·.·. ':; 

. :·· 
on Isotopes and Radiation Development to review the recommendations.:· / :. , : 

· and conclusions of your study. I understand that action is being · , . · ; ~. · 
proposed to implement various sections of the report, such_ as· those ·:. ·;, j ; , 
relating to an isotopes and radiation demonstration program; and I ,· .) : ·; · .. 
can assure yo~\ that eVery consideration .will be given by the Cci~is·-· :. i~·-~ ~-.. '-
sian tp .such recommendations by the staff. J ,·:;:- i· :.·, 

·• t'' •• •. • .• '~ ~ ~· ·: . 

·I. ' .. ~ • '•' i .• ; ~ • 

·~ '. ·. . . ~~:::, ·:\ ~ ~.~ .· .. 
::.. ~.·:-:~.:· ,, .. 

,) , .. ·.: _,,. 
,; ; ' 

. . ~ 

. . ·.: : ; "' .. . . ~ < ~ ~ ..... 
.. ~ . ) 

. '. . ~ ; ::_ •. ~ . .:. 
· .. 

.. · 
" 

. ,·. '· 



J .... ··t"'.~: .• :.: . 

• • 
Ml'. LauabU.n M. Cunie - 2 • 

In addition, the Director of Reaulatioa haa c~ated in aa.e detail 
on the liceaaiua aDd reaulatory aepeete of the report aad hie analyeie 
la currently uacleraoina &>evift. 

I again viah to expreee ., appreciation to you for the vary c~odable 
aerviee you rendered iu perfond.na the •tudy on behalf of the Ataaie 
laergy Co.aieeloa. 

Kr. Lauch lin M. Currie 
S74 Alda Jloacl 
Maaroneck, Nev York 

DISTRIBUTION: 
Chairman Seaborg (2) 
Commissioner Palfrey 
Commissioner Ramey 
Commissioner Tape 
Secretariat (2}-< «.((~ 
GM, 
AGM 
DGM 
AG'MRD 
OGC 

Cordially, 

Chaizoman 

.;AC'~tl..in .,). ____ AGMB.D ________________ ..AGM ___________________ UGM ____ ;------· __________ .QN ____________ ·--------------------

suRNAME ... g __ ·~ _f?_~_{j_?-f ___ -------------------------- -------------------------- -------------------------· ·-------------------:-~::~ ~:;"-~ .. ---· 

DATE... ---~_Qj__?i__q!?._ ____________ ·------------------ ·------------------------- -------------------------· ·------------------------:: ---'' 
ll'Orm.AEC•818 (ROV. 9-53) U.s. GOVERNMENT PRINTING C ... CE 16-62701-3 
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OCT 7 1965 

l~}.J)~'fru'A FOR CiAIIU~ SE.A.BORJ 
c:>.:.~SSIC~ PAIPRF.Y 
CO!·!.'CISSIO:iER RAleY 
C0!10:SSIOlER TAPE 

Attt:.ch::d tor ycur iatC'l'r.'Stion 1a a public ~cu-.:nnt en 
t.ha reduqt1co of prtc.u 0:1 tour n..llolaot<J:pea - nro~tJw: ... 
901 p!'O'C:8th1=~7, cctrlD-~1 r:.u4 cesiu:J-137 •• ettoct1Yo 
UoY~tmbor 10. An urliar arn~oermxt, tawed c::a ~at ~~ 
.-tate4 tbeee price ~· v~~ tUe pl..s:cc, bR no cla~ wu 
aiYeD a' tba\ tt. pe:adt:ng 11l;niq ot \be ccmti"U\ vt" 
Iaoch3m. 

'.l'ha a&mOIImct:nwl\ 1tsa tm ~ of ~ ott1~ ot ~ 
.Ua1R&llt Gen!!n.l l~r tor Reaesreh &m4 Denl.opeut. Wo 
pl&D to 1•~ OQ ~~ a.ttenooo, Ootobu u, lhOU.t ~ em 
t~ ths\ Ric~ t.aau-,a a::l SJm<CU!~-~Mut OD ~ IUIV coutftat 
vtth Iaocbn. 

. . .. '·-1, "T:-~' ., 

Signed 
Duncan Clark 

Dtmo&u Clal'k, DinnCI' 
Dbulall ot Public IntOI"'B!t10:2l 

'. ·:1. ti ·., .. 
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A.SC A.'f';~JNf?S PR .. :uz RE::t..·~rO~l3 o:; 

Fa.ffi 'RADI0!&Jl'O?~S 'f( TAKE EFFEC'l" !\EXT l«>:fl'H 

Sharp price reductions oc tour radioisotopes -- strontlu~-

90, prol'!'~thiU!I'-1471 cer1um-1W.. and ceaium-137 -- will take ettect 

~uVf>t::bPT 10. 

co:np&ny tor th.fa :privately financed constructieh'l and operation o! 

. 
11 nPv Fission Prt'<iucts A.nd F.ncapsulat10"l PlMt at the COt!!!Diseion 

The plant, which will begin production in the fall of 1968, 

will produce th~ four r~ioisotopes co~rcially. The Commission's 

new s~"r:,..tlule seta prices at lf>V€'18 approaf"hing th~ pri~es P~cted 

to bf" ('harged by Isoche:n1 in ordfor to further stimulate t~e market 

f'0r t,hese mater1.a1s before t'he nev plAnt bcgir.f:J or~ration. 

Tr.~ new 6('~Pd~le is graduated, ~etting prog~Rsively lower 

1erP are the old and r.~w prices: 
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NBW PRICE SCHEOOIE* 

Price per CUrie 

Quant it~ 
(curies 8r90 Pa V.7 Ce 144 

0-5000 $ 0.50 $ 0.50 $ 0.50 

5001-50,000 0.30 0.30 0.30 

50,001-150,000 0.25 0.25 0.20 

over 1501 ooO 0.20 0.20 0.15 

Ca 1Il 

0-10,000 $ 0.50 
·101001-5o,OOO o.45 
50,001-200,000 ~ 0.35 

over 2001000 0.125 

*Applicable to same chemical torms and ~eitications as in current 
catalog, issued by the .AEC 1 s Oak Ridge \Tenn.) Nation&l laboratory. 

OLD PHICE SCHEOO!E . 

. Price per Curie 

Quant it} 
. (curie• sr 9Q 

-· 
~ • 2.00 

5000-30 ,ooo 1.00 
over 301000 0.75 

Pm 141 

0-20,000 $ 5·00 
20,000~50,000 2.50 

over· 501000 1.75 

Qu&ntit) 
(curies Ce 144 Cs 131' 

0-20 000. $ 2.00 ,$ 1.00 
20, 000-10b, 000 1.50 0.75 

over 1001000 1.00 0.50 

.. 
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Division of !e.&uotrie.l Participation · 

Eo '(;.?., Ret;ol!) C~i-:::~:~ !-~tcria!s Branch 
Diviaion of !ntcL~wtionnl Aff~irs . '.:,. 

REDUCING T!ffi POSSIBILITY OF UNSAFE USE ABRQ~ OF U.S.•SUP~LIED 
~4D!OISOTOPES ~ ABC ~98/22 

. ~. 

As you kn~l:~ et Co.,,;,dssion meeting 2115 Staff Peper AEC 398/22 subject 
as above~ ~as consideredo The Commission noted that the staff uould 

.explore uith ehe domestic radioisotope industry various possible 
proccdurca to ~educe the chance of unsafe use abroed ox u.s. supplied 
~ad!oiootopc::; .. 

T}"i..io io to eonfiZ"m discussion td.th 1:-f..ro Vo Dvlmlico of your staff 
zcqueotiug you~ ozsistance'in contacting UoSo zedioisotopa industry 
fo~ the:~ vicwco 

cc: Sccrctorict 

,JJ..!.Hordrop: fb 
9/27/65 
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ATOMIC PRODUCTS DIVISION 

Septenrrber 17, 1965 

Dr. Glenn T. Seabor g, Chairman 
United States Atomic Energy Commission 
Washington, D. C. .~ 

Dear Gl:enn: 

The September 16 Nucleonics Week report on General Electric 1s 
views on commercial cobalt gives a most misleading impression of our 
current thinking, and I wanted to correct the record with you as soon as 
possible. The report is based on a quite informal discussion which I·had 
in Washington on September 7 with a representative of Nucleonics Week. 
The reporter has misconstrued a number of very tentative observations· 
in this interview. 

I would like to emphasize that we have come to no definite con­
clusions as to our plans in this area either with respect to the Vallecitos 
reactor or as to what action we would urge the Commission to take with 
respect to continued participation in Cobalt-60 sales. We have, over a 
period of time, studied the f~asibility of reactivating the VBWR and, in 
addition, have considered proposing to the Commission under its outstand­
ing rules a Withdrawal from some (but not all) of its current Cobalt-60 
production. 

I do want to assure you that when we do come to some firm decisions 
on this matter, we will, prior to any public announcement, review them with 

.fb.e Commission, and present the reasoning behind our decisions. I very 
much regret that the Nucleonics Week article has conveyed an erroneous 

-impression of the present state of. our thinking. 

Sincerely, • 

Q . 
~-

o~ng 

JFY:rk. 

cc: E. W. O'Rorke 

~ I -
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UNCLASSIFIED 

September 1J; 1962 ' 
COPY ~0. 62 

ATOMIC ENERGY COMMISSION 

RADIOISOTOPES IN ~lliDICINE 

Note by the Secretary 

The attached letter of September 9, 1965 from Mr. Harold 

Price to Mr. Alan Fitzgibbon of the Medical Tribune is circulated 

for the information of the Commission at the request of the 

Director of Regulation. 

w. B. McCool 

Secretary 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. D.C. 20545 

Mr. Alan L. Fitzgibbon 
Medical Tribune 
624 Madison Avenue 

I 

New York, New York 10022 

Dear Mr. Fitzgibbon~~ 

SEP g 1965 

I am pleased to pres$nt here my views on the general 
subject of the use q;f radioisotopes in medicine. The 
attached comments ane directed to the specific questions 
raised in your· lett~~ of August 4, 1965, and I hope they 
are helpful to you ~n preparing your report. 

! 
. • I 

I would appreciate ~eeing a copy of your report before 
publication, and wi~l return it with no delay. 

We are, as you know~ deeply involved in the licensing of 
medical uses of radioisotopes, and will await with con­
siderable interest your report on this subject. 

Sincerely yours, 

r~;;;:i-~ 
H:r::d 1. 'Price 
Director of Regulation 

Enclosure 

- 2 -
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COMMENTS BY 
HAROLD L. PRICE, DIRECTOR OF REGULATION 

U. S. ATOMIC ENERGY COMMISSION 

(In response to letter of August 4, 1965, 
from 4lan L. Fitzgibbon) 

When the Atomic EneJgy Commission radioisotope distribution 

pro~ram was established ~n 1946, there was little literature 

available on clinical use1s of radtoisotop~s and few physicians 

had training or experiende in their use. The general goal of 
i 

the AEC program was to m~·ke radioisotopes available for medical 

uses where they were needed and where they could be handled 

properly and safely. 

The AEC in its licensing program has, with the assistance 

of its Advisory Committee on the Medical Uses of Isotopes,. 

considered patient safety and drug efficacy; the medical quali-

fications of physicians to use radioisotopes effectively and 

safely; and the radiation safety of physicians, employees, and 

members of the public. 

The use of radioisotopes in medicine is now quite wide-

spread. As the field has developed, the safety and effectiv~ness 

of some d~agnostic and therapeutic procedures have .become 

well-knowH, clinical procedures have been published e~tensively, 

the qualifications of physicians to use radioisotope~ have been 

- 3 -
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defined, training courses in nuclear medieine have been estab­

lished, and a professional society for those engaged in nuclear 

medicine has been founde~. 

We believe that eve~tually an appropriate balance with 

respect to radiopharmaceuticals should be achieved whereby they 

are.regulated and used i~~a manner similar to other potentially 

dangerous non-radioactiv~ drugs. This would mean that Government 

agencies which control t4e pharmaceutical quality of non­

radioactive drugs with respect to the patient would exercise 

similar control for radioactive drugs; the medical community 

through its medical schools, specialty boards, or state licensing 

boards would determine that individual physicians are qualified 

to use radiopharmaceuticals effectively; and the AEC (or 

Agreement States) would prescribe radiation safety requirements 

to protect persons handling the drugs and the public during use 

of the drugs. 

In issuing licenses for medical uses of radioisotopes, a 

primary consideration is the qualification of the proposed 

user -- the specialized training of the physician and his ex~ 

perience in the use of radioisotopes. Historically, radiologists 

were among the first users of radioisotopes in medicine becau~e· 

of their interest and established qualifications in matters 

related to radiation. We now license many different specialists, 

- 4 -
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including radiologists, pathologists, internists and surgeons, 
. 

who have demonstrated the necessary qualifications. 

As we in the AEC regulatory program see it, the need for 

a new specialty board to\certify physicians to use radioisotopes 

might depend somewhat on !the extent to which professional 
I: 

I 

sta~dards for training in:nuclear medicine are developed, and 

the extent to which the qualifications of physicians in this 

field are determined in ~tate license examinations. Certifi-

cation by a specialty boa;rd would be evidence of qualification, 
I 

but it is too early to say whether it could be the sole basis 

upon which licenses would be issued. 

The AEC has recently amended its regulations to provide 

for distribution of radiopharmaceuticals to physicians for certain 

well-established diagnostic procedures under a general license. 

This is among the first steps being taken towards the goal of 

placing the use of radioisotopes in medicine on the same basis 

as other potentially dangerous drugs. The AEC believes this 

step is justified at this time in view of the nature of the diag-

nostic procedures, the availability of clinical information, and 

·the status of physician training. 

In connection with this change in its regulations, the AEC 

is conducti~g a study based on use of the general license. which 

shquld indicate at the end of two or three years whether or not 

- 5 -
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it will be desirable to place additional restrictions on the 

general license or, on the other hand, whether it will be 

poss~ble to expand the scope of the general license. There is 

no indication that restr~ctions over and above those now imposed 
i 
i 

by the general lie ense ate nec•9SSary at this time. 
I 

- 6 -



TO 

FROM 

SUBJECT: 

OPTIONAL FORM NO. 10 
MAY 1962 EDITION 
GSA GEN. REG. NO. Z1 

~FFI CJAl.-USE-01\f 
UNITED STATES GOVE MENT 

Memorandum 
\. 

File 

W. B. McCool, S~ 
LICENSING AND REGULATION OF RADIOISOTOPES 

SECY:JCH 

~es. & Status Br. - £l:CN 

DATE: September 7, 1965 

1. At.R~gu1atory Information Meeting 166 on September 1, 1965, 
the Commissioners approved Mr. Price's recommendation to establish a panel 
after January 1, 1966. The Regulatory staff's June 30 report may be · 
transmitted to the members of the Committee on Isotopes. and Radiation 
Development after a check with Dr. Currie regarding specific quotes in 
the report. 

2. It is our understanding the Director of Regulation is taking 
the required action. · 

cc: 
Chairman General Manager 
Director of Regulation Deputy General Manager 
Deputy Director of Regulation Asst. General Manager 
Asst. Dir. of Regulation Exec. Asst •. to Gen. Mgr. 
Asst. Dir. of Regulation for Admin. General Counsel 
Asst. Dir. of Regulation for Nuclear Safety 



• 
574 Alda Road, 
Ml:l-maroneck, No Y. , 
September 5, 1965. / 

Dr. Glenn T. Se~borg, 
U.S. Atomic Energy Commission, 
Washington, D.C • 

. Daer Dr. Seaberg: ~ 

Since the distribution of the news-release~re the report 
Oscar Bizzell and I made on our survey of industries interested in 
radio isotopes, I have had several inquiries as to when·. the sum- . 
mar~ and recommendations of that report will be issued. Particular 
inquirie..:_s came from "Nucleoni~;~~nd other journals, and from several 
men on whom Bizzell and I~rt;d,-and who indicated that I had prom­
ised to s~nd them thi§!__i.-nl'ormation. (NoB., I don'~ recollect hav- · 
ing made a'n.y such "promises 11 , but we may Have told them that the re­
port would 

1

·~e made publico ) 

I~ my discussion with Messrs Ramey_, Tape et als, June 1? I 
believe it ;;)_s assumed· .that the report would be issued as soon as 
the Commission decided whqt action should be taken on the recoP.l.ID.end­
ations in the report. I think it should be. 

Can you tell me if and when the report may be published, 
and what reply I should make to past and future inquiries? I would 
appreciate it very much. 

__..--
Sincere~ · 

_<__,...~~ :_ - - - - - -
Lauch~in M1 Currie. 

c:. e : Nr;.~:,s N · 
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TO 

FROM 

SUBJECT: 

OPTIONAL FORM NO. 10 
MAY 1962 EDITION 
GSA GEN. REG. NO. 'Z1 

UNITED STATES GOVERNMENT 

Memorandum 
Fiie 

W. B. llcCool, Se~ 

B.es. a: Status Br. - GTN 

DATE:Auguut 301 1965 

PRESS RELEASE ON REDUCTIONS IN COSTS OF RADIOISOTOPES 

SECY:JCH 

1. At Information Meeting 510 on August ~6, 1965, the 
Commissioners approved the proposed press release regarding 
r.eductions in costs of certain (radioisotopes and reqtiested ·that Mr. 
Conway, JCAE, be informed of the release and of the reason why 
the press release pro~.edure was being used in this instance. 

2. It is· our understanding the Division of Public 
Information and Office of Congressional Relations have taken the 
required action. 
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Tel. 

H-196 
973-3335 or 
973-3446 

FOR IMMEDIATE RELEASE 
(Friday, August 27, 1965) 

AEC ANNOUNCES. PRICE REDUCTIONS 
ON FOUR RADIOISOTOPES 

The Atomic Energy Commission is making sharp price 
reductions on four radioisotopes--- strontium-90, promethium-
147, cerium-144, and cesium-137. 

In announcing the changes the Commission also said it 
expects a contract will be executed soon with Isochem Incor­
porated for the privately financed construction and operation. 
of a new Fission Products Conversion and Encapsulation Plant 
(FPCE) at·the AEC site at Richland, Washington, to produce 
these four isotopes commercially. The Commission's new price 
schedule wi~l take e,ffect 30 days after the signing of the 
contract with Isochem . 

. The FPCE, to begin operation in tpe fall of 1968, would 
be designed for large-scale production and distribution of 
the four products at low unit prices, opening the way for 
greatly expanded uses of the materials. 

The new lower prices on the four radioisotopes are set 
at levels ~pproaching the prices expec~ed to be charged by 
Isochem, in order to further stimulate the market for these 
materials in the period before the proposed new plant begins 
operation. 

The price schedule is graduated, setting'progressively 
lower unit prices for larger orders. Here are examples of 
the price changes: 

Strontium-90 -- In quanti ties up·. to 5, 000 curies, the 
price is being reduced from $2 per cur~e to 50 cents per 
curie, and in very large quantities the new price is 20 cents 
per curie. 

Promethium-147 -- At present, up ~o 20,000 curies costs 
$5 per curie. Under the new schedule,iup to 5,000 curies 
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may be purchased at 50 cents per curie, and as low as 20 
cents per curie in large quantities •. 

Cerium-144 The present price per curie is $2 for. 
orders up to 20,900 curies. The new price will be 5~ cents 
per. curie for up to 5,000 curies, and 15 cents a·curie on 
large orders. 

Cesium-137 ---: The existing price of $1 per curie for up 
to 20,000 ~uries will be redu~ed to 50 cents a. curie f.or up· 
to 10,000 curies, and 12.5 cents on large orders. · · 

Promethium-147 and strontium-90 have a number of indus­
trial. applications; su.ch as in luminous .sources and atomic 
"batteries."' '.rhey also can provide electric power for small 
installations such as arctic weather,stations and sea buoys. 
Strontium-90 also is employed in industrial thickness gauges·· 
and ~n·the treatment· of certain eye disorders. Both are 
beta emitters •. 

Cesium-137 is used as a radiation source for both indus­
trial c;nd medical uses. Cesium also is a beta emi:tter, but 

· it produces "daughter" prodt~cts by radioactive · de·cay and 
·these emit gamma radiation. · · · 

Cerium-144,. which emits both beta and gamma, ~s used 
for various rese.arch. pur:poses and has a go_od potential for 
use-as a heat source. 

. . . . 

The four radioisotopes occur as by-pr.odu.cts of the fis­
sion proqess in nuclear reactors. At present,·the AEC's Oak 
Ridge (Tenn.) National Laboratory and the Martin Company's 
Quehanna, .Pennsylvania facility process these·is6topes. The 
FPCE will have a far greater production capacity than ~he 
present Oak Ridge and Quehanna plants which are primarily 
pilot facili t=i:es. , 

. The-new prices·Wj.ll be_ applicable to all purchasers, 
foreign and domestic, includ~ng Federal_agencies. ·The reduced 
prices ~re being est~blished in ord~r to stimulate their large 
scale utilization and to help q.evelop a source of supply of 
fabricated and encapsulated fission products independent of 
the AEC. · 

It is expected that such market development and private 
part~cipation will benefit riot only private industry and the 
civilian_ ·ecbnomy generally, but also assist the curre.nt and 
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planned governmental efforts in space, terrestrial and ocean­
ographic areas, some of which are potentially large users of 
fission products for power and heat purposes. 

The lon·g range net effect of this price reduction is 
expected to be market stimulation leading to large-scale use 
of otherwise wasted fission products. The Commission will 
withdraw from supplying these four products when the FPCE 
commences commercial operation. 

Isochem is jointly owned by Martin Marietta Corporation 
and U. S. Rubber Corporation. The new company was selected 
to build and operate the FPCE on the basis of its proposal 
submitted in response to a Commission invitation last year. 
Three proposals were received. 

Under the agreement now being negotiated with Isochem, 
the company would build the FPCE -- at an estimated cost of 
eight million dollars -- and operate the facility on a com­
mercial basis. The FPCE site will be leased by the AEC to 
Isochem. In addition, Isochem also would manage the AECts 
chemical separations and related facilities ·at Richland 
under a cost-plus-fixed-fee contract. 

The old and new price schedules are attached. 

# 

(NOTE TO EDITORS: This announcement is being issued simul­
taneously by the Commissionts Operations Offices at Richland, 
Washington and Oak Ridge, Tennessee.) 
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I. NEW PRICE SCHEDULE':~ 

Quantity 
(curies) 

0-5000 
5001-50,000 

50,001-150,000 
overl50,000 

0-10,000 
10' 001-50 ,.ooo 
50,001-200,000 

over 200,000 

Sr 90 

$ 0.50 
O.JO 
0.25 
0.20 

Price per Curie 

Pm 147 

$ 0.50 
O.JO 
0.25 
0.20 

Cs 137 

$ 0.50 
0.45 
O.J5 
0.125 

Ce 144 

. $ o. 50 
O.JO 
0.20 
0.15 

*Applicable to same chemical forms and specifications 
as in current catalog. 

II. PRESENT PRICE SCHEDULE 

Quantity 
(curies) 

0-5000 
5000-JO,OOO 
over JO,OOO 

0-20,000' 
20,000-50,000 

over 50,000 

Quantity 
(curies) 

0-20,000 
20,000-100,000 

over 100,000 

$ 

$ 

$ 

Sr 90 

2.00 
1.00 
0.75 

Pm 147 

5.00 
2.50 
1.75 

Ce 144 

2.00 
1.50 
1.00 

# 

Price per Curie 

Cs 1,27 

$ 1.00 
0.75 
0. 50 
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' ' The Atomic Energy Commission is making sharp price reductions on 

four radioisotopes -· strontium-90, promethium-147, cerium-144, and 

In announcing the changes the Commission also said it expects a 

contract will be executed soon with Isochem·Incorporated ~or the privately 

finan~ed construction and operation of a new Fission Products Conversion 

and Encapsulation Plant (FPCE) at the AEC site at Richland~ Washing~on, 

to produce these four isotopes commercially. The Commission's new price 

I 
schedule will take effect 30 days after the signing of the contract with 

Isochem. 

The FPCE, to begin operation in the fall of 1968, would be designed 

for large-scale production and distribution of the four products at low 

unit prices, opening the way for greatly expanded uses of the materials. 
' . 

The new lower prices on the four radioisotopes are set at levels 

approaching the prices expected to be charged by Isochem, in 9rder to 

further stimulate the market for these materials in the period before 

the proposed new plant begins operation. 

The price schedule is graduated, setting progressively lower unit 

prices for larger orders. Here are examples of the price changes: 
,.1 

·- .i ·~ Strontium-90 -- In quantities up to 5,000 curies, the price is 

being reduced from $2 per curie to 50 cents p~r curie, and in very 

large quantities the new price is 20 cents per curiee 

Promethium-14~ -- A~ present, up to 20,000 curies costs $5 per 

curie. Under the new schedule, up to 5,000 curies may be purchased 

at 50 cents ~er curie, and·as low as 2o·ce~ts per curie in large 

quantities. 
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Cerium-144 -- The present price ~r curie is $2 for orders up to 20,000 

curies. The new ~rice ~~ll be 50 cents per curie for up to 51 000 curies, and 
~ 

15 cents a curie on large orders. 

Cesium-137 -- The existing price of $1 per curie for up to 201 000 curies 

will be reduced'to 50 cents a curie for up to l01 000 curies, and 12.5 cents 

on large orders. 

Promethium-147 and stronti~-90 have a number o? industrial applicatio~s, 

such as in luminous sources and atomic ''batteries." They also can provide 
' 

electric power for small installations such as arctic weather stations and sea 

buoys. Strontium-90 also is employed in industrial t~ickness gauges and in 

the treatment of certain eye disorders. Both are beta emitters. 

Cesium-137 is used as a radiation source for both industrial and medical 

uses. 9esium also is a beta emitter, ·but it produces ·"daughter" pr6ducts by 

radioactive decay and these emit gamma radiation. 

Cerium-144, which emits both beta and gamma, is used for various resea~ch 

purposes and has a good potential for use as a heat source. 

The four rad~oisotopes occur as by-products of the fission process in 

nuclear reactors. At present, the AEC's Oak Ridge (Tenn.) National Laboratory 

and the Martin Company's Quehanna, Pennsylvania ... faci~i~y;j'Process these isotopes. 

The FPCE will have a far greater production capacity than the present Oak Ridge 

and Quehanna plants which are primarily pilot facilities. 

The new prices will be applicable to all purchasers, foreign and danestic, 

including Federal agencies. The r~duced prices are beipg established in order 

to stimulate their large scale utilization and to help develop a source of' supply 

of' fabricated and encapsulated fission products independent of' the AEC. 

·, .. 
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It is expected that such market development and private participation 
• • I • 

will benefit not only private industry and the civilian economy generally, 

but also· assist the current and planned governmental efforts in space, 

terrestrial and oceanographic areas, some of'which are potentially large . . 

users of fission products for power and heat purposes, 

The long range net effect of this price reduction is-expected to be 

market stimulation leading to iarge scale use of otherwise wasted fission 

products. 
. I 

The Commission will withdraw from supplying these four pr~ucts 

when the FPCE commences commercial operation. 

Isochem is jointly owned by Martin Marietta Cqrporation and U. S. 

Rubber Corporation. The new co~any was selected to build and operate the 
/ 

FPCE on the basis of its proposal submitted in response to a'Commission 
. I 

invitation last year. Three proposals were received. 

Under the agreement now being negotiated with Isochem, the company would 

build the FPCE --at an estimated cost of eight million dollars --·and operate 

the facility on a commercial basis. The FPCE site will be leased by the AEC 

·, 

to Isochem. In addition, Isochem also would manage the AEC's chemical separations 

and related facilities at Richland under a cost-plus-fixed-tee contract • 

The old and new price schedules are attached·~ 
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·NEW PRICE SCHEDULE* 

• 
·l • 

; 

.... ,. 
Quanti;.ty 
(curies) Sr 90 

0-5000 $ 0.50 

5001-50,000 0.30 
; 

50,001-150,000 0.25 

over 150,000 . 0.20 .. 

. . 

0-10,000 $ 

10,001-50,000 

50,001-200,000 

over 200,000 

• 
Price per Curie 

Pm 147 

$ 0.50 

0.30 

-0.25 

0.20 : 
,. 

Cs 137' '. 

0.50 
.'-

0.45 

0.35 

0.125 

·· · · Ce 144 
... , 

'$ .0.50 .. · • .... 
. .. : .· .. 

0.30 
.. 

0.20 

0.15 : . .; . 
I .• .• ~ 

... . .. 

/ 
.f , : 

/ 

: :. I 

. ' 
.. ·· ..... · 

r 

*APplicabl~ to same chemical forms and specifications as 'in· current . . , 
catalog. . ·· .. 

II. PRESENT PRICE SCHEDULE 

Quantity 
{curies~ 

o-5ooo 

5000-30,000 

over 30,000 

0-20',000 

20,000-50,000 

over 50,000 

~ 

... 
.. 

.. 

' .. 
.. 

• t. 

P,!'ice_ per i~rie 

·sr· 9o 
.. 
' 

$ 2.00 

1.00 

0.75 

Pm 147 

.$ 5.00 

·2.50 

. 1.75 

. ' l .. . ~ . 

:·.: .. 
... ) 

~ . :· . 

,,•. . .'--.. · 

'"' 

... :· 
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• Quantity 
(curies) 

0-20,000 

20,000-100,000 

over 100,000. 

-. 

·' 
·' 

' 
.. 

Ce 144 

$ 2.00 

1.50 

1.00 

. ' 

... ' 

.. ';. 

· ..... 

.. -... 

' 
Cs 137 

$ 1.00 

0.7S 
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No. 
Tel. 

H-194 
973-3335 or 
973-3446 

FOR IMMEDIATE RELEASE 
(Wednesday, August 25, 1965) 

AEC INCREASES PRODUCTION 
OF COBALT-60 TO MEET GROWING DEMAND 

''- ' 

The Atomic Energy Commission has increased production 
of cobalt-60 at its Savannah River (S.C.) Plarit to meet a 
growing demand for large quantities of this radioactive mate­
rial for use in industry, medicine and research. 

! 
~ 

Cobalt-60 emits penetrating gamma radiation. It is 
produced in S?vannah River reactors oy the irradiation of 
stable cobalt target material in various shapes. Cobalt is 
a lustrous, silver-white metal related to, and occurring 
with, nickel and iron in.natural deposits. 

At present, 5.5 million curies of cobalt-60 are in pro­
duction at Savannah River, and most of this is scheduled for 
eventual delivery to two AEC installations -- Oak Ridge 
(Tenn.) National Laboratory and Brookhaven National Labora­
tory in New York. The cobalt shipped to Oak Ridge will be 
sold to commercial users, and that shipped to Brookhaven 
will be used in research irradiations. 

A curie is a basic unit describing radiation intensity, 
and equals 37 billion disintegrations per second, or about 
the radioactivity of one gram of radium,-

The 5.5 million curies now in production include: 

--About 975,000 curies for use in studies into the 
characteristics and applications of high specific-activity 
cobalt, in the range of 300 to 600 curies per gram. Oak 
Ridge, Brookhaven and Savannah River will be the main par-
ticipants in these studies. · 

--About 1.25 million curies for reloading the irradiator 
at the U.S. Army Radiation Laboratory at Natick, Mass. 

--About 700,000 curies for studies by Savannah River 
Laboratory of cobalt heat sources in the range of 4,000 to 
10,000 thermal watts. 

(more) 
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_:_About 160,'000 curies for.' theAEC's Argonne (Ill.) 
National Lal;>orat.?rY. for U$e in radiation chemistry research • 

. ·--Aborit .one ·.million ouries .for redistribution by Oak 
Ridge to. cqmmercial .users .•. 

· --About· l~440,000·curies for the AEC's Brookhaven 
!ia.tional Laboratory· for research. irradiations. 

. . . . . . . :. : . . . . . ... : ~::.. ·. . ·. .· . ·. . . . . . . . 

. ·The AEC' s policy ±s to distribute radioisotopes to 
commercial users only when domestic commercial producers 
cannot meet req~irement9·under reasonable conditions of 
time, quality .of product, or reasonable pric~. 

Since 1955, wh.en the cobalt-60 production program was 
initiated at Savannah River, the installation has produced 
and transferred more than 4 million curies to.Oak Ridge and 
to other. Government·: agencies ,for· redistribution to indus­
trial; commercial, a:nd ~edical·users. The medical uses 
involve research· and treatment· of cancer and deep-seated 
malignancies; i.n ·industry; .cobalt-60 is used in various 
processes, for ·radiographic· wor.k, and other applications. . . . ~ . 

·o.:fthe .cob~lt-~60 d,istributed since 1955, 1~3 million 
curies went to ·the U.S. ·Army Radiation Laboratory at Natick, 

· Mass.·, as the original radiation souri:::.e of food process 
experimenta~ion work; One million .curies went to Brookhaven, 
of·which .750~000 curies still are being used in research. 
T!ie'remaining .. 25b;ooo curies sent to Brookhaven were for use 
in the Marine Products· Development Irradiator ·at Gloucester, 

·Mass., a joint. project of the Department of. the Interior and 
the AEC. · rhe U.S~ Bure.au of Mines Metallurgical L.aboratory 
at Albany, Ore., also.has.received about 120,000 curies for 
research on metals. · The remaining amount -- about 1.6 mil-
lion curies .-::- . was shipped to ORNL for sale. · 

·# 

(NOTE TO EDIT.ORS AlXJD. CORRESPONDENTS~ This announcement also 
is being issued by the Commission's Operations Offices at 
Oak Ridge, Tennessee, and·Aiken,· South Carolina.) 

S/2,5/65 .. 
. .. · ... 
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?;1EP.rOR.A .. NDm! FOR Cltt'l.IR!.~MT SEABORG 
CO!liUSSIO::EB PALFIC~Y 
com:IGBIO~.J:m; RPtUEY 
COt:l.HGSIC:;:JER T.t'U?:E 

SU1-.3JECT: LICENSING J:..r;·D !mC.mLATIOr~ OF RADIOISOTOPES 

!n response to the Commission t s !."G(:.t.:cst, I am enclosing a 
repo1"t concerning D1.... Currie!) s s·;.r>.··~··~y, "Industry's Evalua ... 
tion of Isotopes and Rad~.atio:n".. 'l'hG enc:Losed regulatory 
staff report analyzes t!1o commen:::~ irorll i:ndiiGtry sourcec 
pertaining to .the regu:!.:!"cory prcgram .. 

The SI?eciiic complaints reported by Dro Currie deal with 
various aspects of the regula to:;:'y f#l"Ogram as it applies to 
radioisotopeso In some :instanceG they are l"aw and unevalu­
ated criticises of specific actio~s or failures to act by 
the staff o !:a other cases they represcm·;; general cr1·cicism 
of the regulatory and safety philosophy of the materials 
licensing program or of the procedures obser.YQ_d in admin­
istering the programo In still other instances, respondents 
in. the survey xeport col!lplaints which they attribute to 
licensees othe:t· tha!! themselves o '---'"' 

Although I am sure our licensees bGlieve that llcensing and 
regulatory prog:;."ams a:ll:·e desir.able:~ ! also am sure that many 
feel the program is :needed OI?.:1.y fox· the otller persona I 
doubt that governm2nt regulation is ever received without 
some criticism o::? its restraining efiec·t: o 

( 

An analysis of DTo Currie 9 s report indicateu that the most 
frequent co~plaints were: 

(1) that the P..EC 9 s liee:n.sing and safety requirements 
are overly restrictive, thus discouraging 
potential new users of radioisotopes; and 

~ 
----0-FF-IC_E_!>o-.•• --.------------------------~---------~L-__ -__ -___ -· ---------~~~~---..:...~~-· _'.1'.-----------------------·-------------;· _-· ----------·--------~-----~--~------~.~------------------------------------~-.-----------~------------------- ·~ 
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(2) that use o:f rn.dio.isotopes is und;.".ly iB!libi ted 
'by regu.lator· 7 red tape and tho.t there is too 
much l~~:::;nlistic nit picldng by the AEC and 
ag:s:-,:;cmon. t State l .. eeula tory Groups o 

The philosophy underlyin['; :~10 rcgt-d_~ t.;o:.r.y p:r.or.;l .. nm with 
respect to l'::tdioisotopo:::: J~.•equi;,:·o:-J or~c~:1 H.con8o a.ppl~.cant 
to demonstrate that hiG cquipm~nt, his staff, his proposed 
organizcttioll and procedu:t•es, ~nd his ability to carry out 
the prescribed work qual:.'~..:fy him to use radioactive material 
wi th.out presenti11g undue h::tzu.rds to the health a:ml safety 
of e·mployees and the publ::c. 'l'hc::::;, have been tl-:.0 prin .... 
cipliea of the prog:t~am since its il.v~optiono 

Durinrg tho approJdmately 10 years since the ree,·lJ.latory 
program was established ·t.nlj,o~.· ti~o Atomic Ene1•gy Act of 1954, 
there have been numt::t:a-ous ch~ ... :z3s in the ree;ulations, most 
of whi.ch have provided grea tor flcxibili ty and s:tmplified 
the licensing process while so1:::; have been more restrictive 
for good cause (e,.g., rac1ioQ;rap;_:;;,:>s).. Also, licensing 
criteria and rea.uiramGnts have bce;;.1 Published in the form 
of nevi re~ulations providing guidance to mate!<'ials licEmseeso 
In addition, nine lice:nning gv..ides have been issued to as­
sist applicants :Lo. p1,cparh1g license appl:icat:tons, including 
the iollowin.g thrc::; aeali:~:~.:J with radioisotope licensing: 
1ndustrial Radiography; ' .. ~letheral)Y; a:n.d !Sed:l.cal Use of 
Radioisotopes. 

We now have 8, 500 byproduct licc:n.:scs under 1\EC jurisdic·i:;ion 
plus another 3, 800 unde1 .. the various agreement 3ta·i;;as; tha 
act:i.viti{:)S covered by th.~Ge licenses ranffe from use of 
millicurie sou1"'ccs foT calibl•a.:i.::i.ml of instrum.en·~s to usc of 
kilocurie sources for irradiation of food and from the use 
of small quantities of radioisotop~-labclc~ pharmaceuticals 
in ·medicine to complex fuel rcse:;~:A.'Ch and '".JV~i:!lopm:-.:mt programs 
imr.olvin3 megacu::-ie quantitie:3 of hypl"oduct til!:'.ter.ial. With · 
such a broad scale licensing p:ror;ra.m, coveri11g such diverse 
activities, it is inevitable that there will be licensees who 
are unhappy with details or the program, pn.rticularly :tn 
areas where ·!;heir operatin3 flex:"i.bility mny be restricted by 
our reg;ul~ tions o 

! believe, ho'\vever~ that i·t; might be a good idea to consider 
appo:tutment of a panel, similal .. to tho recent ~egulatory 
Review Panel, to look at some aspects,of the byproduct 

' ·' . 



• • 
Co!nmission<Z~::s 

IJ.ccnsi.ng program, l:!ld possibly to l .. evicrJ other J>or·ciollS 
o:i the materials licensing ac·~ivi~Yo Such a panel might, 
fort e1.::ample, looi;; at the ~:.r-:•rop:L~j.a ·.::-:mes3 - in the light of 
experience and Dl'G::::;cnt teclmoloay .... o:!? the A1TICss basic 
safety n.nd ~e.:.;ulatol"y philo:zophy, a:-J m;:·:;:·: ·;:::sed in our 
byproduct liccn:Ji1l3 :.t•-oc;ultd.::!.on~.:J P :.t~:td :... ~vio,,. ·tho nclccft.tu.cy t.lnd 
reasonableness of our pr~cticeo and procedureso 

But 1 do no'G believe this is somothine which should be done 
:1.n the immcd:!.a tc future a ~!'he stafi is pre::;~:m·:;ly heavily 
involved with the recomm~:ndations of th.s f::1itchel1 Panel and 
this wp:rk hao top priori ·i;y o /;..i,·i;cr the firot of the yen:t .. 
it may bo appropriate to consider a materials lice11sing 
review panel again~ 

In the mean·~im·~, · l"lo:ddnz tlu"ough t!lc :Jsw Direc·f;or of the 
Div:L .:.o11 of ~.la:i:erials Licen::;in:::;, '\:ro '\7ill continue to review 
ou:a." licensing policios and practic:)::; to see Where simpli .... 
ficat:l.on of procecbres :ic possib! . .3. As the Commission 
knows, we are movil~~; in ·c1:e direction o:i? increased u;oneral 
1::.cen.sing of byproduct materials, when the Division o1 
L.d?ety Standards f:.!.nds thi:3 can be d0ne without t.n.lClue haza:~."do 
~,·o are also urginc:;, \"':1her~ver :l t is feasible, that licensees 
wr:.ose f,.(j,, ograms :~cequire soma flex:tbili ty in dix-ecti!1!5 licensed 
·work apply fol" broad lic:;nses which will provide th:ls la t:!.­
tudeo Both of thes~~ trends will he continued .. 

! ·would l:H;;:e to discuss this m2.ttor w:t. th the Co:nm!ssion at 
an early Information £,1eetin(Jo 

( SignBd} BLP 

Harold r.~. Price 
Dircc·t;or of Eegulation 

Enclosure: 
Reguh:.·:.,._,::_•y Staff Comments 

Goner~:l.l :Manager·... Lt/11 

Secretariat (2) --<~....,------ ~'"" 
General Counsel {2} 

bee: Ho L. Price 
Lo Eo Johnson 
Jo Ao McBride 
REG Rdgo File 
DML Rdgo File 
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en We~~~=~~y, ~~~l~ ~;. 

.t!_~~j_JV~l;i_am ;.-~~ 
VU.lii.~ E. E'"JG.'tt~ 
A:t1:2z Dir~=~~r 
D1'f1e!c::1 ct i"~.1)11e l:>.t'c.J.".~tim 
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WASHINGTON, D.C. 

July 16' 1965 

Dr. Glenn T. Seaberg, Chairman 
Atomic Energy Commission 
Washington, D.C. 20545 

Dear Chairman Seaberg: 

ADVISORY COMMISSION ON 
INTERGOVERNMENTAL. RELATIONS 

Enclosed is a copy of a letter I have just received· 
from a constituent of mine, Dr. c. s. Larson of Sioux Falls, 
South Dakota. 

I would appreciate it if you would look into this matter 
and give me a report as soon as possible. 

With best regards, I am 

KEM:kpb 
Enc. 

. ' . . -Jr-

u~ 
Karl E. Mundt 
U. S. Senator 

, . 

\~ 

/ 

~ -~ 
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JI.•H4'V OIA.GN'OS"b 

X• .. AY' THt~,._p·of 

RADIU"-' T'i~R4f1V' 

RADIOACTIVE 

c. ST4NLf.'l' LAR80N, .. o. 
DON-'l.O J. Pr.IK, N. D 

BrtYIION R. MCHMIDV. lol 0 

DRS. BREIT, LARSON, PEIK AND MCHARDY 
MEDICAL X-RAY CENTER 

SOUTH MINNESOTA AVENUE AT lWENTV-THIRD STREET 

SIOUX P'ALLS. 50UTH DAKOTA 

I•OTOP'&.& ~ 

Senator Karl Mundt 
Senate Office Building 
Washington, D. c •. 

Dear Senator Mundt: 

July 12, 1905 

Our office ha-; recently completed a request for authorization by the 
United States ,'\tomic Energy Commission~ Control ~o .. <>9533~ for approval 
of our plans for installation of a Cobalt treatment unit in our officeo 

The in~tallation of this unit at this site was determined by a mee~ing 
with both hospitals and the doctors of the community., This .,..ill b~ the 
fi~st Cobalt Jnstallation in South Ua~uta. 

Sine~ approval of our plans by the Atomtc Energy Commission may take· 
several months 8 and since ~o·c are hopeful of heing able to compl~te 
construction prior to the advent of cold weather., we wonder if there 
would be any means of expediting the approval. We thought perhaps 
you would be able to check into this and see if the Commiss1on co~ld 
study our plans and give official approval sooner.than they might 
normally act upon thls.request. 

Anything you· can do in t_his matter wi 11 be deeply appreciated. 

We enjoyed ypur picture in the Sunday Argus at the Washington Zoo~ par­
ticularly the picture with you and Dr. Reagan's daught~r and grandchildren. 

Very truly yours, .. 

C. So Larson, M.D. 
for Drs. Breit, Larson, Peik and McHardy 

CSL:JS 
! • 
;, 

. ·~ . » . 
; '· 

. ..... -
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Dear ~1r.. Schultze: 

In .response to your lctte'!' of July 1~ 1965, this is to info:o.-m you. 
that the Corr.."ilission is ple.m."l.:i.>.1J to cf:rta~l:i.sh in the ncar f'l.rtui:o a 
schedule of reduced pd.ccs :f:o1.· th:3 .fi!:n~.on p~~1ucts strontium 90:. 
cesium 137 ~ cczium lttf}. and p:::cmethium. lt.~7 <> '!he cu:::-re11t and planned 
p:.::icca for chas~ fis.sicr•t products ~:i:'C sat fozth in the attachment. 

Ti!is action is bein:; t:l~•cn in ccco!.·dancc tJi.th the r-rc;no:::-..:mdum of 
Understanding bc~::ccn the CO!lJ:.nission and Isocl'tCr.!,_ Iuc~ l} concm."l'ling 
the establish.:-;.;J!nt of a Fissic;.:: l"'rcr.:lttcts Co;:nre:a:sion and :-~n~~psulation 
(PPCE) plcrnt at. !lichhmd aucl. C)·crr~~icn of tho l!L1nfot·d 200 a.rcuQ 
The Hemo::nnd!.u:: of Undc:tstel"!d:i.n:-~ provides th~t the Commissic;:1 uill 
establi.sh a fisdon pz:oduct p:;.·ice schedule for the period f?l"ior to 
coriimencmnc:!lt c£ (;.Or,t.~.~:rcin.l operation of the FPCE (presently cst-ifi:atcd: 
to. be 9/1/68) dcsig;nsd to cncouz·age the eal"ly devclcpEent of a !lmrkct 
for such products. It is cxp2ctcd th~t such rnarl:.et developr:1ent \iould 
benefit. 1"/.0t only private' iP..dustcy ::::nd the civilian cconocy gcno:r.ally ~ 
but t·ic.mld also ..:1ssist the cul:'rcnt end p~aru.wd gov·e:t."rll!'.ental efforts , .. w·· '"·· 

i1'! r.pacc, terr-estrial and occanog:caphic a"J:cas, some of tvhich m:e 
potcnticlly large usa~s of fission p.rcih;::!ltos for pO't':.'er and heat 
purposes,. 

The l!C¥1 price schedule t.Y:tll not be published until the definitive 
contr.:1cts with Isochcra have been c~i:ccuted,. · 

Of course:~ the sale of these iissio~'!. p:toducts at. the: dcvelOl'mental 
prices indic~•t-ad v1ill not im::~:.edi.ntcly recover productit-'1!1 costs--a 
result cY.pcctecl to be ovcrcc:m'!C by t"he long range benefits to be 
rcnlizcd. :e~sed upOl1 fo:!."ccact l.lli:!rket dc::za11.d at the reduced p!:icms,. 
:the clifierence bett1een :;ccvenucs and "ou.t of pocket" costs 'I:·Jould 
~llOt!.n.t to 5.6 million dollars on scJ.cs of fi!.'!iSh.:ad product in. invcn.tOl"Y 



I 

AUG 13 1965 

at 6/30/65 and a..."l cstir~tcd 2~7 ~:!ill:!.cn. dolla.xs on sales of. finished 
p:tod::.c~ to b~ produced in the p~r:J.oc :!?Y 19Ci6 - Fil 1968. ;tro-rvcvcr:~ 
it is to be rccor;rdr~cd that ctt:rrc.mt f:icsiot1 p:t:(..~~t.tct itwcntozica a1;e 
not saleable at p:rcccnt t"illC pr:!.Gcs · 3.'1.1 :my event:;. attr.l" if not disposed 
o:i': by tho time Isoch.;!;~:t o.:}'i:nbl:7..c~•c~ ~.t3 COltm~c1:cial priccc:J the:h· mm:lret 
v.:~.luc 't'iould not c:;.;:cced tlt~ Isocl'tcm cchc<lulc; uccordingly 0 ·a loss on 
current invcnto:ties oill be: c::~'>Cl":i.onc.cd uncle~ any ei:rccmstances. 
Personnel and facilities to be c:~loyod for ~cquircd production of 
fission products in the p(:n:iod :f'Y · g0G ~ FY 1963 ~Jould be utilized 
fo-r oth.c;: puz-pascs if tb~y l•Jerc not emr:;.nzcd in this act:i.vity, thcrc­
foz-e~ no siguificant sa.vingr-.: :ta budr:;ctcd dol!a:rs \·1ould be rc:lH.zcd . 
if fissio:::& pr:oouct::.1 tvc:::e not produced iu IT'l 1966 - 1963 and~ :tn f~ct,. 
the :cc:vcnuca f:tom fission product; Da.1e!3 p!7ovidc a pertial off:_,.::;c to 
costs t',"!.J.ich v1ould be: incurt'ed in any <:ovcnt. 

In r.;<lr:t:mr'.J,. the :ton~ l·tme;c net cffcc:t o~ this pzicc. r.cduct1.on is 
c::.:?e-.~tcd to '!...~ t"Jerkct st:tmulation lca.d:h13 tc large scale use ,of 
otltcx~Jiso t<Zistcd fission products,. as ~-;ell cS an .actual economic 
benefit to the fission pr::-oi:.lucts :i.nt1ustrj' nnd the cou11:try o.s a whole .. 

(Signed) Glenn T. Seaborg 

I 
Jono:cabl~ Charles Schultze, D:b:ector 
Bu1•eo.u of the :Bttdge t 

Attaehm~nt: 
!fission Pl;oduct l'rices - Table 

bee: Chai~~n (2) 
Commissioner Palfrey 
Commissioner Ramey 
Commissioner Tape 
GCYng • Ir..ila!f.s:cm ) 2) 
Secretariat (2~-. __ -----~{~~ 
AG!1RD 
AG':.1/D~ 
OC - Lenderman 
Ge'i.teral l1anager 
EEFovJler 
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Dear Mr •. con.way: 

1"bia is to inform the Coumittee that tbe CCXlllduion u planning 
to establi$11 in the near future a schedule of reduced pri~ for 
the fission products strontium 90• cesi:um 137 • ~rium 144 aDd 
promethium 147. '1be current and platmed pricea fO:r: theae fihton 
products are· set forth tn. the attadmlent •. · 

Thia·· action is being taken in aceordlanl:e with the Mlamorandum of 
Understaadins be~ the CG!Dtseiaa aod lfJOcllem. Inc., (copy 
r~tly prcwided to you) ~ the estabU.shmaut of a · 
Fia•io~ .troduc:ts eonver.aiOD aQd £Dcapaulation (PiCE) p1ADt at· 
Richland and eperatiao of ~- Hanfol'd 100 area. !be ~-· of Under-

. stauding· provides that the CCQniaaiGD wJ.U establish a ft.ai.Qn. p~~t 
prl.ce scbedul.e for tbe period prior ·to ~t of t..alllllereial 
operation of the BPCE (pl'Uelltly eatim&ted to be 9/1/68) des~ to 
em.:our8g& the early ctevelopmant of, • mar:ket for such produc·ta. Xt 
is ecpected that au.ch ~ket ~lopaant would beDefi't n.Ot only 
privata induaay and the clvi.U.an· OCCIIICII9 geuerally. but would aUG 
aaaist the eurrtmt aad plmmed gove~DDQntal offorte in •pace. c:.u­
matrial ·aad ocean()graphic areaa, .._ of which ue potentially l«l:tse 
unts of .fission prodUcts f.or pager 1JQd heat -pu~s. 

'l'be ·new price Khedu~· Will aot be published ~til the defi.td.tive 
com:ractflf ·wi-th Uoche!ll bave been ~uted. 

Of course, the sal-e of these fiasicm ~ts at the developmental 
prices indic:atad will not immediately re.coo.rer production coata-•a 
result aspec:ted to be wer-CCII'.IJB by the long range benefits to be 
realized. Baaed upon forecast market demand at the reduced priees. 
the difference betueen l'eVGD'UeS and "out .of pocket" costa would .111%1CJUnt 
·to S.6 million 4ollm:e on eales of finished ftliocluet in iuvma•-..- at ~- '( ~-~ . 
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Mr. John T. Com~ .0 
• AUG 13 1965 

6/30/65 and an &atimated 2 .• 7 million dollare on sales of finished 
product to be proclu.ced iD the periOd n 1966 - n 1968. . ltaweVer. 
lt ie to be reCOgnized tut curnnt fieeic!o product iuventoriea 
are not ealeable at preacmt .Ale prices in any event, 4D'&d, U not 
dieposed of by the time :raochem establf.ebea ita ccnmercial I)J.'leea11 
theiT market value would .not exceed the iaochem schei1u1e; aceord1Q81y • 
a loan ~ current inventories will be expert~ under llll)' cil"C\Jlilo­
etances. PerSOnnel and factU.tiee to be eq.loyed fo:r: l!equtw:ed 
pl'Oduction of fission prod~ta in tbe period FY 1966 - F'l· 1968 
would be utilized for other purpoaev if they we.:e not engaged in 
thi• activity~ therefore no atgnifieant Mvinss ·~ budgeted dollar• 
would bu t!eaU.zed if f~:ton produete were not produced i.u FY. 1966 .. 
1968 and. ix1 fact, the revenues from fission product sales prcwtde 
a pfJ.rtial offset to costa •ieh would be· tncurr84 in any evetit. 

ln 8U1JIDI:1l')'o the long ranse net effect of this p~ice reduction is 
e.."<~ted to be \lUU.'kat atinuLation leading to large seille ue of 
otherwise t-meted fis&ion prOducts, u well as an actual ec:onGlnie 
benefit tO the fiasion pr~uete in.dl.tetey and th.e c~tey ae a, tmole •. 

CGl;'(lially, 

(Signed) Glenn T ••. Seaborg. 

Mr. John 'I'. Conway 
Executive Di~ctor 
Joint Ccllln1ttee en AtQuie Eaergy 
CoJ281-ess of t~ united sta~ 

AttaolllDBDt: 
Fiuion Product: Prices - Table 

vee: Chairman (2) 
Commissioner Palfrey 
Commissioner R~mey ' 
Commissioner Tape · 
Cong~ Liaison, 
Secretariat (20 
AGMRD 
AGM/DGM 
General Manager 
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973-3335 or 
973-3446 

FOR IMMEDIATE RELEASE 
(Tuesday, August 10, 1965) 

AEC STUDIES WAYS TO INCREASE ISOTOPE 
AND RADIATION USE 

A survey of industrial users of radioactive material 
shows that most such firms foresee greater use of radio­
isotopes and radiation in their companies over the next five 
years. 

The study was conducted for the Atomic Energy Commis­
sion by Dr. Lauchlin M. Currie, Chairman of the AEC Advisory 
Committee on Isotopes and Radiation Development. The survey 
was designed to determine the extent of industrial develop­
ment of isotopes and radiation, identify factors that limited 
their use, and obtain recommendations on how AEC might 
better help this portion of the Atomic Energy Program. 

Forty firms, representing a cross-section of industrial 
users, were visited. ·Since much of the information obtained 
was proprietary in nature, the study will not be made public. 

Most of the firms interviewed were favorably disposed 
toward the AEC's Isotopes and Radiation Development Program. 
The industry indicated a tremendous potential for expansion 
of routine applications of isotopes and radiation applica­
tions and that the present rate of growth in industrial uses 
of isotopes -- said to be about 3-5 percent per year --could 
reach 15-20 percent per year with AEC's assistance. Company 
representatives recommended that the Commission: 

1. 

2 . 

3 . 

' 
Actively seek joint funding projects for isotopes 
and radiation developments with industry. 

Set up procedures for loan or rental of large radia-
tion sources. · 

Broaden AEC patent procedures. 

Extend the use of the general licensing prov1s1on 
AEC regulations in light of past experience. 

(more) 

of· 
~i -~ 

\ 

~ 
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5. Adopt a· more positive public information program to ; 
off-set unfounded fears about i~iotopes and radiation. 

Of the forty ftrms visited,' "93 percent foresee greater 
use of isotopes in their companies in the next five years, 
and 43 percent. expect this. increased usage to be substantial," 
the study showed. · 

.It also ~ndicated: · 

--75 percent report that ·~heir isotope·s use is .increasing, 
22 perc~nt :. report a. cons'tant ·lev~l of usage, and 3 
percent report a decreasing.trend in use. 

--55 percent consider isotopes in the research and de­
velopment·programs to be essential; 45 percent con­
sider thern·useful; and none considers them to have 
only. :marginal· .value •. 

--35 per¢ent; .produce .some radioisotopes for their own use' 
and/or>prepare radioisotope.-Tabeled compounds 6r 
sealed .s.?u:rces: for sale~ · · · ·•· · 

The Cornrn:4-ss:i.on is studying the report to determine how 
the findings can be translated into policy which would improve 
prospects for·the further expansion of industrial.applications 
of· radioisoto~es and radiation. 

# 
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5010-104 Res. & ·status Br. - GTN 
UNITED STATES GOVERNMENT 

Memorandum 
TO 

FROM 

SUBJECT: 

E. Eugen~ Fowler, Acting Director DATE: August 4, 1965 
Division of Isotopes Development 

. Original signed by 
F. To Hobbs, Act~ng Secretary F. T. Hobbs 

AEC 994/26 - FISSION PRODUCT PRICING 

SECY: GF 

1. At Meeting 2128 on August 2, 1965, the Commission: 

a. ~.El?...roved the fission product price schedule 
identified in Part I of Appendix "A" to AEC 994/26; 

b. Noted that this approval is contingent upon 
execution of the definitive contracts with Iaochem 
for the FPCE and operation of the Hanford 200 area; 

c. Noted that the fission product price schedule 
herein approved wiU be implemented in accordanc:!e 
wi.th the Fede1·al Register notice published March 9, 
1965, (30 F.R. 3247) promptly after execution of the 
aforementioned definitive contracts and notification 
to the BOB; 

d. ~~~ that these prices will be applicable to 
all purchasers, foreign and domestic including the 
AEC and other Federal agencies; 

e. Noted that although these prices will result 
in a substantf~l loss on the sale of the isotopes 
involved, the establishment of the reduced prices 
is necessary in order to stimulate their large scale 
utilization and will help develop a source of supply 
of fabricated and encapsulated fission products 
independent of the AEC; 

f. Noted that the Connnissim will re-exaro.ine the 
cesium 137-prlce in the e·vent of a11y future reductions 
in the AEC cobalt 60 price; 

g. Noted that the BOB and JCAE will be notified 
of this acti~before the price schedule is put into 
effect, by, letter such as Appendix "E", as revised, to 
AEC 994/26; and 

h. ,!i!£!~ that no press announcement will be 
made at this time. 

~~~-~7 ~~FFICIAL USE ONLY -



E. Eo Fowler 
AEC 994/26 

tbFFllCCllA . 

-2- ~ugust 4, 1965 

2. The Commission requested the draft letter to the BOB 
and JCAE be revised to emphasize the long-range benefits that would 
accrue to the fission products ind"qstry and to the Gover~ent as 
~ result of the lower prices. · 

3. The General Manager has directed you to take the action 
required by the above decision. It is our understanding that your 
office will prepare the correspondence to the BOB and the JCAE. Copies 
of these letters together with other pertinent correspondence should b~ 
provided the Office-of the Secretary. 

cc: 
Chairman 
Gene::al Manager 
D~puty General Manager 
Asst. General Manager 
Exec. Asst. to Gen. Mgr. 
Asst. Gen. Mgr. for R&D 
General Counsel 
Controller 
D~rector., Congressional Relations 

- EQ)JFJFHCHAIL U~JE (QJNJLY 
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OFFI~ONLY -.;;>' . . 
July 29, 1965 

REVISION TO· AEC 994/26 

COPY NO. 93 

ATOMIC ENERGY COMMISSION 

REVISIONS TO AEC 994/26 .- FISSION PRODUCT PRICING 

Note by the~Secretary 

1. The Division of Isotopes Development has ~ade the 

following changes in the subject paper: 

a. Deletion of the footnote at the bottom of page 
6 and the related asterisk at the end o·f paragraph ·9; 

b. Deletion of the note at the end of Appendix "B" 
on page 11; and 

c. Deletion of paragraph 5 at the end of Appendix 
"E" on page 16. 

2. In submitting these revisions, DID requested that the 

followi·ng notation be made: "The deleted material has no 

relationship to the pricing action recommended in this paper.· 

It was included originally as an item of incidental information 

but.will now be presented to the Commission separately since 

the subject has proven to be more complex than initially believed." 

3. Please substitute the attached revised pages~ 

W. B. McCool 

Secretary 

DISTRIBUTION COPY NO. · DISTRIBUTION COPY. NO .• ,· 

Secretary 
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General Manager 
Deputy Gen. Mgr. 

1,90-100 
2-6.,101-106 

,. 7 - 8 
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Dir. of Regulation 
Deputy Dir. of Regulation· 
Asst. Dir. of Regulation 
Exec~ Asst. to GM 
Asst. GM for Admn. 
Asst. GM for Operations 
Asst. GM for Plans & Prod. 
Asst. GM for Reactors 
Asst. GM for R&D 
General Counsel 
Biology & Medicine 
Congr. Relations 

9 
10 
11-13 
14 
15 
16 
17 
18 
19 
20:..21 
22 
23-27 
28 
29 

Contracts 30-32 
Controller 33-37 
Economic Impact 38 
Ind. Participation 39~40 
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Military Application 62. 
Naval Reactors 63-64 
Nuclear Materials Mgmt.65. 
Operations Analysis 66 
Plans & ·Reports 67-68 
Produ~tion 69-72 
Public Information· 73-74 
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Research . . 85-86 
SpaceNuclearSystems 87-89 
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ATOMIC ENERGY COMMISSION 

CORRECTION NOTICE TO AEC 994/26 
FISSION PRODUCT FRICING 

Note by the Secretary 
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Please make the following pen-and-~nk change in your copy 

of the subject paper: 

On page 6, third line of paragraph 9, insert 
"not'! before "able" so the sentence will read "We are 
not able·to es.timate ••••• 11 
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OFFIC~g AEC 994/26 -
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ATO.MIC.'ENERGY COMMISSION 

FISSION PRODUCT PRICING 

Note by the Secretary 

The General Manager has requested that the attached report 

by the Acting Director of Isotopes Development be circulated 

for consideration by the Commission at an ear.ly date. 
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ATOMIC ENERGY COMMISSION _..;.._ __ 
FISSION PRODUCT PRICING 

Report to the General Manager by the 
Acting Director of Division of Isotopes~velopment 

THE PROBLEM 

1. To establish AEC prices for the fission products 

strontium 90, cesium 137, cerium 144 and promethium 147 at levels 

comparable to the commercial prices to be charged for these 

isotopes when they become available from the privately owned 

and operated Fission Products Conversion and Encapsulation plant 

at Richland. 

BACKGROUND AND DISCUSSION 

2. The AEC has negotiated a Memorandum of Understanding 

with Isochem, Inc. (a corporation established and jointly owned 

by Martin Marietta - u.s. Rubber Corporations) relative to its 

privately financing the construction and operation of a Fission 

Products Conversion and Encapsul~tion (FPCE) plant at Richland. 

The FPCE is to be designed for large scale production and 

distribution of the aforementioned fission products at low unit 

prices with the objective of fostering their widespread use~·· 

3. Annual production capacity of the FPCE, which far 

exceeds current market demand at present AEC prices, will be as 

follows: 
Sr 90 - 29 Me 

Cs 137 - .29 Me 

Pm 147 - 53 Me 

Ce 144 - 200 Me 

- 2 -



4. At Meeting 1982 on January 2; 1964, in connection with 

AEC 1143/5 and 1143/6, :the Commission agreed to consider 

estaolishing AEC prices for strontium 90 and cesium 137 for 

the period prior to initiation of commercial operation of the 

FPCE (cur~ently estimated 'ts be 7/31/.68) at levels approaching 

those to be charged by th~ ~PCE contractor in order to stimulate 

development of the market for these isotopes. At Meeting 2009 

on May 19, 1965, the Commission approved the.draft Memorandum of 

Understanding with Isochem, Inc. ( AEC 1143/31) ,_ thereby accepting 
.. i .. ... . .... •f" 

this pricing principle and extending it to promethium 147 and 

---· cerium 144 as well as .stfiontium 90 and cesium 137. 

• 

! 
• I 

· 5. Isochem has proposed that AEC currently establish prices 

for these isotopes which wouid be consistent with, although from 

33% to 60% higher thah their own presently planned initial 

prices. The proposed:AEC prides are markedly beloW present 

AEC prices and substantially be1ow past AEC t'ull. cost expe-rience. 

Present AEC priceS and those Isochem proposes be currently 

established by AEO are.set forth in Appendix "A", together· with . . 

the market demand forecast· by !sachem for the p'eriod FY 66 

through FY 68 at the pr~pos~d prices. Information available to 

the AEC is not inconsistent with the Isoohem·market f9recast • 

6. The Memorandum of Under~tanding provides that the interim 

AEC prices will be reviewed annually to determine the effective­

ness of their market stimulation and continued consistency with 

~nitial pricing plans of Isochem. 
I 

The "safety factor" included 

in Isochem•s proposed schedule of AEC prices is designed-to 

minimize· the possibility of there having to be any Upward 

adjustment in th.ese prices as a result of the aforementioned 

reviews. Isochem initially proposed an AEC schedule of ·fission 

product prices 1~ December, 1964. !1\his ·schedule was revised 

... 3 
. . :· 

- ;~~;i . 
- :.~:. ~ ·. 
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upwards twice at the request of AEC on the basis of providing 

a safety margin against a later need to increase prices. With 

respect to the last revision, which is the price schedule 

recommended in this paper, Isochem stated: "These revised 

recommendations, as listed below, are much more greatly 

influenced by the ceiling nature of the price than by true 

market stimuiation and are valid only on the condition that 

periodic reviews be held to ascertain whether sufficient market 

stimulation is being achieve~'' However, Isochem has declined 

to commit itself contractually to charging prices which do not 

exceed Isochem's proposed schedule of AEC prices. 

7. It is judged that the prices that Isochem proposes AEC 

adopt contain an adequate safety factor and will permit profitable 

operation of the FPCE (ref. AEC 1143/21.) Moreover, economic 

analyses which have been performed indicate that the proposed 

AEC prices are an upper limit for achieving any significant 

market stimulation and also an upper limit beyond which Isochem 

could not expect to realize sales even remotely approaching FPCE 

production capability. 

a. An economic comparision of fission products 
with other energy sources for power applications 
establishes the strontium 90 break-even price for 
a few representative applications to be as follows: 

Application Studied 

Coast Guard Light Buoys 
Coast Guard Fixed Shore Lights 
Other Buoy Applications 
Underseas Devices 
Weather Buoys 
Weather Stations 

Sr 90 Break-even Price 

14.5 c/c 
25.0 
10.0 
6.8 

14.5 
20.0 

b. In the case of Pro 147, it is of particular 
note that the NASA interest in this material as 
set forth in Mr. Webb's March 16, 1965, letter to 
the Chairman is based upon a Pro 147 price of about 
$0.125 per curie • 

- 4 -



• 
c. Cesium.l37 pricing involves special considerations. 

No significant market stimulation can be expected at 
a price in excess of $0.125 per curie. For many 
applications under development this isotope competes 
technically with cobalt 60, which is priced at $0.50 
per curie, but has only 1/4 the radiation output per· 
curie as compared to cobalt 60. Studies indicate that 
at $0.10 per curie fully encapsulated the cumulative· 
market for cesium 13'7 through 19o8"Would be 86 
megacuries, whereas at $0.15 per curie fully encapsulated 
the market would be only 5 megacuries. Isochem specifi­
cally recognizes this relationship and has requested 
that AEC re-ex~mine its cesium 137 price in the event 
of any reductions in the AEO cobalt 60 price. Such 
cobalt 60 price reductions are a current matter of con­
sideration by the Advisory Corrilldttee on Isotopes and 
Radiation Development and within the staff. ACIRD 
recommendations on this point will be received by the 
Commission in the near future. However; the AEC cesium 
137 price proposed by Isochem anticipates a change in 
the AEC cobalt 60 price policy to the extent that the 
cesium 137 price proposal is based on lowering the 
minimum order for 30 curie per gram cobalt 60 from the 
present 100,000 curies to 50,000 curies. 

No significant adverse impact on the current 
markets of cobalt 60 distributors as a result of 
reduced cesium 137 prices is envisioned. In any case, 
cobalt 60 suppliers ultimately will have to face up 
to the impact of low cesium 137 prices, whatever its 
extent, either now or at the time the FPCE goes into 
co~~ercial operation. 

d. The magnitude of the market development task is 
indicated by the following table: 

Isotope 
FY 65 

66-68 Present Commercial Projected FY FPCE 
Price Sales Sales a 

Sr 90 $o.75 c/c 0.001 Me 6 Me 
Cs 137 0.50 0.25b 5 
Pm 147 1.75 0.005° 4 
Ce 144 1.00 0 0.5 

b
acl At proposed AEC prices 

Includes 0.2 Me single shipment to France 
Includes 0.004 Me foreign sales 

Capacity 

29 Me 
29 
53 
200 

8. In view of the foregoing it is recommended that AEC adopt 

the price .schedule proposed by Isochem. To provide maximum 

market stimulation, these prices should be applicable to all 

purchasers, foreign and domestic, including the AEC and other 

Federal agencies. 

- 5 -
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9. Assuming realization of the market demand forecast by 

Isochem, AEC would experience a substantial loss on the sale of 

fission products at the recommended prices. We are not able to 

estimate the much smaller market demand if the prices were not 

reduced; however, it should be recognized that with a continuation 

of our present higher prices and consequent .smaller market, we 

would probably reduce our production. However, to give some 

indication of the outside limits of the potential loss, the 

following figures represent the difference between costs and 

revenue at the proposed sales prices, assuming the Isochem 

estimated market demand. On a fund cost basis, this difference 

would amount to $5.6 million on sales of finished product in 

inventory at 6/30/65 and an estimated $2.7 million on sales of 

finished product to be produced in the period FY-66-68, for a 

total difference of $8.3 million. These differences are further 

detailed in Appendix "B". 

It should be noted that current fission product in­

ventories are not saleable at present AEC prices and if not 

disposed of by the time Isochem establishes its commercial prices, 

their market value would not exceed the Isochem schedule; 

accordingly, a loss on current .inventories will be experienced 

under any circumstances. 

It should be further noted that production costs of $1.5 

million will be incurred at the ORNL Fission Product Development 

Laboratory for fission product production during FY 66-68. These 

- 6 -



costs would be incurred in any case since the FPDL would be 

operated with research and development funds if it were not 

engaged in fission product production. Similarly, operation 

of the hot semi-works at Hanford for fission product production 

during FY 66-68 entails a cost of $2.0 million. Most of this 

is cost of labor, which in all probability would be employed 

in other operations in the absence of fission product production. 

Accordingly, no savings in budgeted dollars would be realized 

if fission products were not produced in FY 66-68 and, in fact, 

the revenues from fission product sales provide a partial offset 

to costs which would be incurred anyway. 

10. EY letter dated July 1, 1965, the BOB requested that they 

be informed of the AEC 1 s proposed reduced fission product price 

schedule before final action is taken to establish it. 

11. Fission product costs, revenues and inventory changes 

will be handled through the current budget programs in the usual 

manner. However, the concept of selling these products below 

cost and the extent of losses anticipated will have to be 

specifically identified to the JCAE in connection with its con-

sideration of the Memorandum of Understanding with Isochem. 

STAFF JUDGMENTS 

12. The Office of the General Counsel and the Divisions of 

Industrial Participation and Contracts concur in the recommendation 

of this paper. The Division ofProduction has no objection. The 

Office of the Controller objects to having the reduced fission 

product prices applicable to AEC project purchases, but otherwise 

concurs in the recommendation of this paper •. The views of the 

Controller and those of the Division of Isotopes Development on 

the matter of AEC fission product purchases are set forth in 

Appendices "C" and "D" respectively~ The Division of Public 

Information concurs in recommendation 13i. The Office of 

Congressional Relations concurs in recommendation 13h. 

- 7 -
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RECOMMENDATION 

13. The General Manager recommen~s that the Commassion: 

a. Approve the fission product price schedule 
identified in Part I of Appendix 11 A"; 

b. Note that this approval is contingent upon 
execution-of the definitive contracts with Isochem 
for the FPCE and operation of the Hanford 200 -area; 

c. Note that the BOB will be advised of this price 
schedule~efore it is put into effect by letter such 
as Appendix "E"; ' . 

·d. Note that the fission product price schedule 
herein-:-approved will be implemented in accordance 
with the Federal Register notice published March 9_, 
1965_, (30 F.R. 3247) promptly after execution of 
the aforementioned definitive contracts and notifi­
cation to the BOB; 

· e. Note that these prices will be applicabie to 
all purchasers_, foreign and domestic including the 
AEC and other Federal agencies; 

. f. Note that although these prices will result 
in a substantial loss on the .sale of the isotopes 
involved_, the establishment of the reduced prices 
is necessary in order to stimulate their large scale 
utilization and will help develop a source of supply 
of fabricated and encapsulated fission products 
independent of the AEC; 

g. Note that the Commission will re-examine the 
cesium 137 price in the event of any future reductions 
in the AEC cobalt 60 price; 

h. Note that the JCAE will be notified of this 
act·ion-by letter such as Appendix "E"; and 

i. Note that no press announcement will be made 
at this time. 

-----------------------------------~-----------------------------

LIST OF ENCLOSURES 
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11 E11 Draft Letters to BOB and JACE 1 ••••••••••••••••• 15 
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UNCLASSIFIED 

..APPENDIX "A II 

FISSION PRODUCT PRICES AND i1ARKET FORECAST· 

I. Proposed AEC Catalos Prices* 

Qua~ti~ 

0-5000 c 

5001-50,000 

50001-150,000 

over 150,000 

0-10,00~. c: 
,•J 

10,001-50,000 

5o,oo1-2oo:ooo 
"'' " .., ·r ~· ~ . , . .•tJ 
over 200,000 

r .'o 

Sr 90. 

$ 0.50 

0.30 
If . 

. ·. : .. 0.25 
, . . I 
. . i1 . I 

.... : 0.20 ., 

i· 
' 

.~. \ \. 

Price eer Curie 

0.20 

Cs 137 · 

$ 0.50 

0.45 

0.35 

0.125 

• • -i . • • • ~- • 

· Ce 144 

$ 0.50 

0.30. 

0.20 
'I 

0.15 

: ! ~ I ~ L .l i. . .. 

*Applicable to same chemical fd,rms and specifications as in present catalog. 
i .•. 1 ' • ' • ~ 
II. . ~ent AEC Ca~alog Prices i 

Quantitl · 

0-5000 

5000-30,000 

over 30,000 

0-20.,000 

~0,000-50,000 

over 50,000 

$ 

$ 

,' :: 

sr 90 : i 
l / 

2.00 
' 

~.oo 
.;: 

0.75. 

Pm 147 

5.00 

2.50 

1.75 

Price per Curie 

- 9 -
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I 
I 
I· 

-· 

·_! 

_:, 

Ce 144 .. 

0-20,000 G $ 2.00 ·,. .· 

20,000-100,000 1.50 

over 100,000 .. . ~ 1.00 
. . I . . ·' •· '':\ . . . . . ' • :. < 

· III.· l:!_arketl Fore~asti_at Proposed Prices (K.Q) 

Sr 90 Pm 147 
•, 

FY 1966 1180 ,· 930 

FY 1967 2900 '' 2060 

FY 1968* !Ql.Q. 1165 

6100 4155 

.*one~balf fiscal year 

- 10 -
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Cs 137 

$ 1.00 

0.75 

0.50 

Cs i37 

750 

2500 

.ill!!· 
.' 

5000 

ce,144 

500 
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UNCLASSIFIED 

1966 

1967 

1968 

• ' 
APPENDIX 11B11 

!FISSION PRODUCT LOSSES 
· (000 omitted) 

.FY-1966 - 1968 

Estimated 
~venues fro~aiesa 

$ 525 

13rl5 

.. ~02_: 
2750 

••• ot' 

Estimated 
Cost of Sa1esb 

$20?5 

.. 5325 

. 1675 

11,075 

a) Based on ilowi:iat proposed urtt sell{ng pr~t:~~ and forecast curie 
forth in Martin Co. letter:s of 3/16/65, 3/2t:J/65 and 4/14/65. 

Estimated 
Lossb 

$ 1550 

4000 

!:ll.J_ 
8325° 

sales set 

. . 
b) Fund· cbst basis. Include~: finished product inventory costs accUmul~ted 

through 6/J0/65 • . . . 
c) This consists of a $ 5 •Q milliorV loss on sales of finished product in 

inventory at 6/30/65 and a $ 2.725 million loss on sales of finished 
pr_oduct to be produced in the period FY 1966-68. On AEC full cost basis, 

__ t:A~. ~C?t;~! .. !~.s~ _woul<l .. be ;approximately $ 11.9. .. ~.~~-~-io~~ _ 

- 11· Appendix · 11 B11 
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• 
• 

UNCLASSIFIED --
on current inventories will be experienced under any circumstances. 

Further~ personnel and facilities to be employed for required 

production of fission products in the period FY 1966 - FY 1968 

would be utilized for other purposes if they were not engaged 

in this activity. T~erefore, no significant savings in budgeted 

dollars would be realized if fission products were not produced 

in FY 1966- 1968 and, in fact.the revenues from fission product 

sales provide a part1al offset to costs which would be incurred 

anyway~ 

- 16 - Appendix "E" 
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UNCLASSIFIED 

TO 

FROM 

APPENDIX 11 C11 

UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON, D.C. 20545 

E. E. Fowler, .Acting Director 
Division of Isotopes Development 

: Deputy Controller 

SUBJECT: FISSION-PRODUCT PRICING 

June l, 1965 

We have reviewed the draft staff paper transmltted by your 
memorandum dated May 20, 1965, subject as above, pertaining to 
prop~sed red~ctions in fission product prices. 

We are in agreement with the objectives of this staff 
paper and concur in the proposed reductions in fission product 
sales prices to outsiders. We do not concur, however, in the 
proposal to use the reduced sales prices as a basis-for charging· 
costs to ABC programs using these· fission products. 

Under the AEC cost-based performance budget, the fund costs 
of services rendered or goods received, whether as issues from 
inventory or direct procurement, are charged to the programs 
involved. In the case of sales of fission products, the 
fund cost of the product issued from inventory is-charged to the 
program, Cost of Work for Others, and the revenues received are 
credited to the prog~am, Revenues Applied. The budget presented. 
to the Bureau of the Budge·b and the Congress will make full 
disclosure of both costs and revenues including the extent of 
the discount (reduction) to outsiders. 

In the case of fission products used in AEC programs, we 
believe we should follow ·che existing budget and accounting 
system by charging the fund cost of fission products used to 
the applicable program. The estimates included in the President's 
budgeif for FY 1966 were developed on this basls. The proposed 
alternate procedure--if programs were charged at the discount 
(reduced) rate--would ·require· disclc·sure of the extent of the 
discount (reduction) against some program, probably the Isotopes 
Deve:opment Program. Aside from the additional justification 
prob:em this would present, we do not believe the program would, 
in fact, receive a benefit and such a charge would not be 
appropriate. 

We urge that you revise the staff paper to reflect this 
change. 
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Direc o for Planning & Evaluation 

Divisio of Isotopes Development 
STAFF PAPER ON "FISSION PRODUCT PRi:til:NG11 

By memorandum dated June 1, 1965, the Office of the Controller concurred in 
the subject staff paper with the exception that it objected to making the 
proposed reduced prices applicable to AEC projects. The Controller takes 
the position that AEC project's "shc;uld pay actual fund costs for fission 
products. On this basis AEC P,rojects would be charged approximately $1.32 
per curie of strontium 90, 40¢ per curie for cesium 137 and 22¢ per curie for 
promethium 147. All other cu~tomers both domestic and foreign, including 
other Government agencies; would be charged 20¢ per curie, 12-\¢ per curie and 
20¢ per curie respectiveiy for the same radioisotopes. · 

Such price discrimination against AEC projects is inconsistent with the 
objectives of the proposed fission product price reduction and would tend 
to compromise AEC*s own pro~rammatic interests. 

1) Th~ stimulation.of use sought to be achieved by the proposed fission 
product price reductions will also depend in part upon AEC programs for 
demonstrating isotopic pot<Ter, heat and radiation applications of fission 
products. AEC 1 s ability .to carry' out and expand such work would be arti­
ficially inhibited as a.result of AEC projects being charged the higher 
fund costs • 

2) 

3) 

AEC has played the principal role to date in ~dvancing the technology 
for space, terrestrial and marine applications of fission products •. 
It's continuance in the forefront of technology development in these 
areas would be prejudiced: as a result of the major price advantage 
private groups and other Federal agencies would possess r~lative to 
AEC itself in the purchas~ ·of fission products. 

Even though arguments of budgetary mechanics might be advanced in 
support of the Controllers position,· as a practical matter such AEC 
price discrimination against itself would be very difficult to explain 
convincingly to the JCAE and others, particularly since it wotild be 
directly contrary to the stated objectives of the proposed fission 
product price reductions. 

Buy U.S. Savi~gs Bonds Regularly on the Payroll Savings Plan 

.... ~ .. ~ . 
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UNCLASSIFIED 

It is recognized that charging AEC projects the same price as other 
customers for fis'sion products would be a departure from current procedure. 
However, the entire concept behind the proposed fission product price reduc­
tions is in itself a departure from present AEC policy. The justification 
which supports the making of such a policy exception in relation to non-AEC 
customers, which is accepted by the Controller, is no less applicable to AEC 
project customers. In our view the problem raised by making.the proposed 
reduced fission product prices applicable to AEC projects is merely. one of 
budgetary mechanics and does not entail substantive policy considerations. 
The Controller has agreed that fission product costs, revenues and inventory 
·Ghanges relating _...to production and. sale of fission products for others will 
be handled through the current budget programs in the usual manner. The extent 
of losses incurred thereby.w~ll be disclosed in the course of the budgetary 
process. It would appear ~o us that it should be possible to ~stablish a com­
parable budgetary procedure for fission product sales·to AEC projects, there­
by providing for similar disclosure of losses with respect thereto. I , 

! 
. ' 
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UNCLASSIFIED 

APPENDIX "E" 

DRAFT LETTER TO JCAE AND BOB 

1. This is to inform the (Bureau) Committee that the 

Commission is pcanning to establish a reduced price schedule 

for the fission products strontium 90, cesium 137, cerium 144 and 

promethium 147. The current and planned prices for these fission 

products are set forth in the attached schedule. 

2. This action is being taken in accordance with the 

Memorandum of Understanding between the Commission and Isochem, 

Inc., concerning the establishment'of a Fission Products 

Conversion and Encapsulation (FPCE) plant at Richland and 

operation of the Hanford 200 area. The Memorandum of Understanding 

provides that the Commission will establish a fission product 

price schedule for the period prior to commencement of commercial 

operation of the FPCE (presently estimated to be 7/31/68) designed 

to encourage the early development of a market for such products. 

' 

. 3. The new price schedule will not be published until the 

definitive contracts with Isochem have been executed. 

4. Revenues from the sale of fission products at the planned 

prices will not recover production costs.. Based upon forecast 

market demand at the reduced prices, the difference between 

revenues and "out of pocket" costs would amount to 5.6 million 

dollars on sales of finished product in inventory at 6/30/65 and 

an estimated 2.7 million dollars on sales of finished product to 

be produced in the period FY 1966 - FY 1968. lt is to be 

recognized, however, that current fissio~ product inventories are 

not saleable at present AEC prices and if not disposed of by the 

time Isochem establishes its commercial prices, their market 

value wou~d not exceed th~ Isochem schedule; accordingly, a loss 
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Juu 21, 196S 

Baa..: Dr. ltylOD: 

lt W.U 3 &ft4t pleuura to bhr fi'Oa JOU aft.e1l' til ... amy JUI"8• 'fOttt 
letter prompted • to look iato de lieeoaill& proce4upa with the fol-
lOlrlia& reaulca.. · · 

Re 4o distiapi.t., ill our U.eeutaa pi'OCted.ul'u, batveea thoee radio­
pharmaeeut.ic.ala 'iiiJloae Nfety acl effeet.1veneas .are well aouah lmova 
that t,My may be uu4 ro.atillely for eU.Dical diapoaia 4114 therapy, 
~- tho•• Yaclio,h&naaceuti.cale c;laeatftG4 ae "tuv•ttaattoul", i.e., 
'etill tu cbe reuai'Ch pbue of ~t•elopMDt. OUr poU.ctea aovemtq 
tile lac.ter •• a11111R co J1'ed.enl ~ Adai.Diatnt.ioll po11e1ea for aoa­
radioaetiva lave•tf.a&tiooal 4np. 

Atold.c Bnei'&Y eo.ataaioa policy cloa DOt iutenttou11y dietiD&Uish 
1»etwen 150tope work conducted ill *Md.venity hoapitals aa4 that cond.uctcd 
ta hoapitala QOt auociateel with uat.Yenttiu. We hue iaauecl broa4 
U.ceuaa- to a IIUI!Iber of boapit.a.la with large llHical reMU"da pro&r8U. 
'ftd.:e type of licenae pftlllita the hoapital to aet up a iotenal isotopes 
c~'ttee which nview G4 appl'CWea naeuch propou1• to use S"adio­
taotopea 1a ln.-.aa. Rayak:l.au othel' tbn tboae woddq 1a aueh wei• 
tutiou ••c aubatt tlaetr pcoposala to the ABC aGCI ob.taill a spaUtc 
1 ic;eue. 'Daue p'l'OpOPle an aaluace4 witll the llelp of ou HRical 
.Wvtsory eo-tttee. 

1 hau asked VI'. J. A. llcktcle. DJ..nctor of our DivletOD of Haculals 
l.t.cenataa. co call JOG to 4t.cua any pi"'~l- JO'l .. , be bavla& ia ob­
.taiftlq ABC pendus.oa to uae 1rdtoiaotopea at yoor hoap1tal. 

With beat vi.Ua for cODttmaiD& ncoeet iD J'OUZ' :.ciloisotope propam. 
1611 

Dr. Emeat Mylon 
Lllwrenee ami Memorial Hospitab 
li4W LondOSJ.• COUIU:\ctic:ut 06320 

~i~Tledl .Mary ,·. Gunung 

Mrs. MAry 1. ·JSuntiQ& 
~asiouer 

Retyped in uta. Bunting's Office 6/21/65 

, 
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TO 

FROM 

SUBJECT: 

~ ""b - & status Br • - G:C~ 
OPTIONAL FORM NO. 10 
MAY 1962 EDITION 

e-o_....F __ F_ICIAL ~SE ONl. Res. 
GSA GEN. REG. NO. Z1 

UNITED STATES GOVERNMENT 

Memorandum 
M. ·.B. Kratzer, Director 
Division of International Affairs d 

Original sig~by 

w. B. McCool, Secretar~· T. Hobbs~ · 

DATE~une 21, 1965 

AEC 398/22 - REDUCING :rim POSSIBiLITY OF UNSAFE USE ABROAD OF 
U.S.-SUPPLIED RADIOISOTOPES 

SECY:lCB 

1. At Meeting 2115 on June 16, 1965, the Commission: · 

a. Noted staff would explore wi~h the ·D~pattment .of State 
and the domestic radioisotope industry var.io_us possible procedl,lres 
to reduce the chances of unsafe use abtoad of u.s.-supplied 
radioisotopes; 

b. ·Noted that concurrently, tne IAEA would be encouraged to 
consider developing an appropriate system to achieve the same 
end; and 

. .c. Noted that an announcement, as suggested by the .Division 
of Biology and Medicine might be made in the form of letters to 
foreign governments following discussion of the matter with the 
IAEA. 

2. The General Manager bas directed you to take the action 
required by the ~bove decision. Copies of pertineqt correspondence 
should be provided the Office of the S.ecretary. ' 

cc: 
Chairman 
General Manager 
Deputy General Manager 
As$t. Gener~l Man~ger 
Exec. Asst. to ~en. Mgr~ 
Asst. Gen. Mgr. for IA 
Asst~ Gen. Mgr. for R&D 
G.-eral Counee 1 
Dire¢tor, Congressional Relations 
Director, Public Information 

Director of Regulation 
Deputy Director 'of Regulation 
As~t. Dir. of Regulation 
Asst. Dir. of Reg. for Admin. 
Asst. Dir. of Reg. for Nuclear Safety 
Director, Isotopes Develop. 
Controiler. 
Director, ~iology &Medicine 
Di~ector, Mater~~ls Licensing 

- OfftCIAL USE ONLY 
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ATOMIC ENERGY COMMISSION 

REDUCING THE POSSIBILITY OF UNSAFE USE ABROAD 
OF U.S.-SUPPLIED RADIOISOTOPES 

Report to the General Manager b¥ the 
Director, Division of International Affairs 

'THE PROBLEM 

1. To consider what, if any, assurances should be obtained 

that u.s. exports of radioisotopes (bypr~duct material) are 

made only to qualified users abroad or, alternatively, what 

procedures could be used to assure that adequ~te notice is given 

as to the hazards involved. 

SUMMARY AND BACKGROUND 

2. In concurring in AEC~R 30/31, "Propo~ed Amendments 

to 10 CFR 30 and 10 CFR 40 - Exports and Imports of Byproduct 

and Source Materialn, the Division of International Affairs 

expressed concern that the proposed amendment to 10 CFR 30 which 

would permit "middlemen" to export radioisotopes under certain 

circumstances would increase the possibility of shipment to 

unqualified users abroad.. If serious accidents or injuries 

resulted fro~ such use, the AEC's international programs might be 

damaged. It was suggested that a broader st~dy of this question 

be made and, at Regulatory Meeting 171 on April 3, l963, the 

Commission requested that this Division initiate such a study. 

3. In order to evaluate the impact of any additional 

measures which the AEC might take in attempting to alleviate the 

possibility ~r such accidents or injuries, we have assembled 

some statistical information on the volume and types of 

radio~sotope exports. In 1962, the last year in which Bureau of 

Census statistics were obtained, there were about 1,200 items 
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{each "item" may include an assemblage of individual isotopes 

or packages) exported with a total radiation level of about 

227,000 curies. It is estimated that about 15% of these exports 

(150 items) were by AEC contractors and the balance by licensed, 

commercial firms. It is believed that the bulk of the total 

activity was represented by a relatively few high-activity 

shipments and that the average individual radioisotope shipment 

was in the range of 0.1 to 0.01 curies. 

4. No statistics are available on injuries or fatalities 

abroad which have resulted from the use of radioisotopes; 

however, such incidents apparently have been relatively rare. 

The death of five members of a family in Mexico City from 

radiation sickness was reported several years ago.. Th~s 

incident occurred when a five-curie Co-60 source obta~ned from 

AECL by a Mexican engineer for industrial radiography accidently 

fell into the hands of the two children in the family and the 

other members of the family were, in turn, ~xposed. Another case 

occurred in Colombia; a patient is reported to have died following 

a cranial implantation of Au-198 by a Bogota doctor. It appears 

from AEC records that on several occasions, this doctor sent 

gold wire, procured elsewhere, to. ORNL for service irraoiation. 

It was a portion of this wire which the doctor used in performing 

the operation in question~ Some time after death had occurred, 

an analysis of the gold wire was performed by Colombian 

authorities, who found what was apparently a signific~nt silver 

impurity:~ and concluded that silver 11oM had been the cause of 

death. Evidently believing that the material itself had been 

supplied by ORNL, the Colombian Institute of Forensic Medicine 

exonerated the doctor and blamed ORNL for having provided him with 

impure material. Although the finding of the Institute seems to 

have been erroneous in two respects--u.s. medical authorities 
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m advise th~t the silver 110 impurity could not hav~ caused death 

and any silver which may have been found in the gold wire was 

present through no fault of ORNL--this case illustrates the fact 

that u.s. radioisotopes are distributed under procedures which 

are directed neither to attempting to prevent unsafe use (as by 

seeking to cooperate with the appropriate regulatory authorities 

in the country of destination) nor to pr~teoting the best 

interests of the United States in its foreign relations. 

5. Some of the relevant factors considered in deciding what, 

if any, action the AEC should take in this situation are: 

a. Regulation and Control by Recipient Nation -
Most nations, and presumably all of the technically 
advanced ones, have some form of regulation to 
control the use of radioactive materials and to 
provide safety standards for rad~ation protection. 
These basic standards, in most cases, follow closely 
the ICRP recommendations. However, such regulations 
do not in themselves insure public safety--they may 
be circumvented either accidentally or wilfully. 
Further, many countries have neither the technical 
staff nor the :('unds necessary to carry out a 
meaningful enforcement program. 

b. Availability from Other Sources - Today the u.s. 
is the sole source of only a few radioisotopes; the 
U.K., Canada, and the USSR all are major exporters of 
a wide range of radioisotopes, and a number of other 
countries have more limited commercial sales programs. 
Thus, if we take any action whicn makes it significantly 
more difficult for a foreign user to obtain his 
radioisotopes from the u.s., we may expect that he will 
turn to other sources which do not exercise similar 
controls. In this case, not only does the potentially 
hazardous situation remain, but a u.s. sale is .lost. 

c .. "Advance of Technology11 Rationale - Many major 
technological advances have been accompanied by certain 
hazards and, correspondingly, public opposition. As 
time has gone by, safety of the device and its 
utilization have improved, and both the persons exposeq 
directly to the hazard and the lay public have become 
better educated until the risk has become routinely 
accepted as a part of the overriding benefit derived. 
It may be contended that the use of radioisotopes is ~n 
the first, infant phase of such a technological ~dvance 
and, particularly in view of the relatively few serious 
accidents resulting to date from their use, regulatory 
controls should be kept to a minimum and an effort made 
instead to speed up and improve this educational 
process. 
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• d. Inherent Warning in Shipping Labels - In addition 
to other regulations and controls, most export shipments 
of radioisotopes will carry, under shipping regulations 
such as those of IATA, IAEA, etc., a label which has a 
graphic warning (i,e., skull-and-crossbones or radiation 
symbol) of its haz~rd as well as technical information 
on the shipment. However, since a "wholesale" quantity 
or more than one isotope may be sent in a shipment, the 
individual items may subsequently be broken down into 
smaller packages which are not so relabeled before reaching 
the ultimate user. 

e. Probable Attitude of UoS. Industry - In view of the 
highly competitive nature of today's international market, 
we can expect the u.s. radioisotope industry to object to 
any export control procedure which the AEC might propose 
which would significantly increase its administrative 
burdens. 

6. The AEC did at one time control (in consultation with the 

Department of State} the export of radioisotopes (See AEC 398/15, 

Appendices "E" and "F"). The purpose of this control was three­

fold,. (a) to assure that these isotopes, which were often scarce, 

were made available to competent research people who could 

effectively utilize them, (b) to assure against possible use for 

other than. civil purposes, and (c) to assure that the foreign 

government involved fully understood that the AEC took no 

responsibility for the health and· safety aspects of the 

transaction. .All fore;tgn requests were channeled through a 

single representative in the United States, wpich could be either 

the foreign government itself or a commercial agent. The 

controls were the subject of some criticism, since they 

occasionally delayed the shipment of short half-life isotopes, 

and were dropped, (AEC 398/15, approved at Meeting 1154, 

Dece~ber 7, 1955) without objection on the part of any of the 

foreign governments, when u.s. commercial isotope processors and 

competing groups from abroad came increasingly into the ~icture. 

In this connection, the Commission in December 1962 eliminated 

from Title 10 Part 30 of the Code of Federal Regulations covering 

byproduct mater~al the requirement that a licensee exporting 
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byp:roduct material under general license must report the· 

transaction to the AEC within 90 days. 

7. The Office of t~e General Counsel has asked that an 

informal survey be made of the scope of export regulations by 

other Federal agencies of other commodities potentially dangerous 

to health or safety, the extent to which they follow a practice 

similar to that proposed in this staff paper and their reaction 

to our proposal in terms both of their experience and its impact, 

ir adopted, on them. The views of the Departments of Health, 

Education and Welfare (HEW), Commerce and Agriculture and the 

u.s. Coast Guard have been sought in response to OGC's request. 

None of these agencies have any practice which parallels that 

proposed in this starr paper and, thus, cannot comment on their 

experience. They do not believe, however, that our proposal 

would have any significant impact on them. The usual requirement 

of these agencies is that the hazardous material be labeled and 

packaged in accordance with the laws of the recipi~nt country and 

that its export is not in conflict with the laws of the country 

to which it is being exported. The Department of Commerce 

"geographic desks" are prepared to advise the u.s. exporter of 

the requirements of the foreign government in such instances. 

It should be pointed out, however, that in few, if any, of these 

cases is. the U.S. Government as closely identified with the 

production and control of the hazardous material as in the 

case of radioisotopes. Some of these radioisotopes are directly 

distributed abroad by the AEC's facility contractors (or the 

irradiation services for their production performed under direct 

arrangements between AEC facility contractors and the overseas 

customer). Many or the others are produced in AEC facilities, 

even though subsequently handled and distributed by private 

interests., Moreover, domest~c radioisotope usage, including 
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export, is subject to governmental controls~ Thus, the U.S. 

Government tends to be blamed in the event of any incident 

abroad, even though it haa no factual or legal responsibility, 

as in the Colombian case outlined in paragraph 4. 

CONCLUSION 

8. The AEC cannot require that U.S.-produced radioisotopes 

distributed abroad be regulated by the recipient nation in 

accordance with a system patterned after u.s. domestic regulations, 

since (a) this would be interference in the internal affairs of 

sovereign states and (b) thare are other nations willing and able 

to supply almost ~11 of these radioisotopes if we attempt to put 

restrictions on their distribution and usage abroad. A practical 

step which we can take, however, is to ensure that the appropriate 

health or regulatory agency of the recipient nation is notified 

when such materials are entering that country so that it can take 

whatever safety measures it considers necessary and is aware that 

the U.S. looks to the recipient nation to exercise appropriate 

controls over the use of these materials by persons under its 

jurisdiction. We believe that the following procedure meets 

these requisites: 

a. The AEC (DIA) would inform each country for which 
there is a general license for shipment of byproduct 
material under 10 CFR 30 (i.e., non-Soviet bloc 
countries) of the proposed notification procedure and 
the reasons for its institution. (In conveying this 
information, we would make it clear that the procedure 
involved no assumption of safety responsibility on the 
part of the United States and was solely designed to 
aid the recipient country in exercising its own controls.} 
At the same t~ne we would request that a point of contact 
be designated in the United States for each country to 
receive such notices and that we be informed promptly 
of any changes in this point of contact; 

b. A standard AEC notification form would be 
developed; and 

c. By modification to the appropriate AEC Regulations 
and Manual Chapters, u.s. private radioisotope producers 
and distributors and AEC contractors distributing 
radioisotopes abroad, respectively, would be required to 
mail a completed copy of the standard notification form 
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to -:;he desigr'l.:tted foreign po:tnt of contact for the 
country at tr~G tli:~e each export order was filled. 
(No copies would be required by AEC; compliance 
would be determined through normal procedures of 
the Divisions or" co~npliance and Inspection.) Prior 
to adoption of the necessary amendments to tBC 
Regulations, these proposed changes would be published 
for formal comment by u.s. industry. 

While the foregoing proced~re appears to be the most workable 

which we can realistically adopt on a unilateral basis, we 

believe the IAEA should be encouraged to consider coordinating, 

and perhaps administering, some type of system to reduce potential 

health and safety risks from international commerce in 

radioisotopes. Adoption of such a system would, hopefully, enable 

us to terminate the u.s. notification procedure recommended above. 

STAFF JUDGMENTS 

9. The Division .of Isotopes Dei)elopment and the Offices of 

the Controller and General Counsel concur in the recommendation 

of this paper. The Office of Congressional Relations concurs in 

recommendation lO.f. and the Division of Public Information in 

recommendation lO • .g. The Division of Biology and Medicine suggests 

that, in light of the competitive situation and the lack of 

controls by other supplying nations, the AEC instead make a world-

wide announcement that no restrictions are imposed on U.S. 

radioisotope exporters other than those for appropriate labeling 

and that recipient countries are expected to establish their own 

safety controls to the extent that each country considers 

necessary. The Director of Regulation points out that (a) no 

government has requested that we establish the procedure 

recommended in this paper, (b) there is no assurance that the 

information would be used by the receiving country, and (c) even 

if used, it is not clear that incidents such as those cited would 

be avoided. Therefore, it recommends against the proposed 

notification procedure for licensees, particularly since it would 

be inconsistent with the aim of simplifying the licensing system 

whenever possible. 
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PECOMMENDATICN 

10. The General Manager recomm0nds that the Atomic Energy 

Commission: 

a. Approve the procedures proposed in paragraph 8 
for notifying other nations of the export from the 
u.s. of byproduct material; · 

b. Note that upon this approval the staff will (1) 
discuss the proposed procedure with the Department of 
State, and (2) develop the necessary letter of 
notification to foreign governments, standard 
notification form, and appropriate revisions in AEC 
regulations to bring the procedures into effect; 

c. Note that the appropriate revisions in AEC 
regulations will be published in the Federal Register 
for comment; 

d. Note that if the views of the Department of State, 
the foreign governments, or u.s. industry raise 
serious questions as to the desirability of the 
proposed procedures, these views will be called to 
the Commission's attention before taking further steps 
to bring the procedures into effect; 

e. Note that concurrently the IAEA will be encouraged 
to consider developing a system to reduce the potential 
safety hazards from international commerce in 
radioisotopes; 

f. Note that the JCAE will be informed of this action 
when the AEC is prepared to bring these procedures into 
effect; and 

g. Note that a public announcement will be made in 
connectiOn with the appropriate u.s. regulatory action. 
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