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THE PROBLEM
1. To discuss the future extent of govermment participation and the

opportunities for developing commercial participation in the isotopes

distribution program.

BACKGROUND
2. The isotopes distribution program was initiated in 1946 under the
Manhattan Project. An interim Advisory Committee on Isotope Distribution
was appointed from nominations made by the president of the National Academy
of Sciences. This Committee of outstanding scientists was formed for the
purpose of recommending policles and ailding in establishing arrangements for
c¢istribution of radioisotopes. The order of priority adopted at that time
for the allocation of materials and production effort was established accord-
ing to the intended use as follows:¥
a. Publishable researches in the fundamental sciences, including
human trace applications, requiring relatively small samples.
b. Therapeutic, diagnostic and tracer applications in human beings

and publishable researches in the fundamental sciences requiring larger

samples.

#As a ced in Secience, June 14, 1946, Vol. 1u3, No. 2685.
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ce Training and education by accredited institutions in tecknigues

and applications of radioisotopes.

d. Publishable rescarches in the applied sciences.

Allocation of radicisotopes for routine compercial applications was to be
deferred until experience haz been gained in supplying the above research
needs,

3. Establishment of a priority policy was necessary because radioisoicpes
were not in routine production; development work was being done in restricted
areas along side of highly classified work; little information had been de-
classified; production and sales ;roups had not been organized. There was
no experience by which costs, needs, or results could be measured.

L. Artificially produced radioisoiopes were not new. They had been
produced by cyclotrons but in minute quantities. Production of radicisotopes
in a nuclear reactor multiplies their availability thousands of times. Hhaiio=
isotopes are produced in a nuclear reactor by two processes: the fission of
U 235 nuclei which maintains the chain reaction; and neutron absorpticn by
nonfissionable target materials nlaced in “he reactor. The radiomaterials
are distributed either as unprocessed irradiated material or as chenically
processed radioisotopes.

a. All fission products are chemically processed before sale; that 1is,
they are scparated from the uranium and plutonium and usually from each
other.

b. Radioisctopes from target materials are sold as unprocessed
"{rradiated units" {definite size batches of irradiated material) or

ag chemically processed radioisotopes., In the first case processing is
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dqone by the user or by = secuidary supflicr.  As another alt<rnztlyv:

the applicant may suprly tn. target materisl ani cbtain an irradiaticn

gervire,

6e Processed radioisctores distributed by Sommission faniliti=. .lc
available primarily in siurle chemical forms; for exawple, Carbin lu

is sold as barium cuirborate, Phosphorous 32 as phosphorie eerlil;, lodire

131 as iodide in sodium sulfite sclation. (It wes rescgnized at the

start of the program that Commissicn facilities could not endzsver to

supply all the various compounds that different users might require, )
Ir summary the simple basie products available from vonsission fariliilicl ay
Lo listed as followss
a. Irradiated materials
(1) targets furniched by apnlirant
(2) routinely irradiated ba’ches or "units"
bs Chemically processed rziioisotopes
(1) from target 1:atsrials
{2) from uraniur (fission prcdiuects)

T« The success ¢f the rrogrun becuie “poarent almost
i+3 inception. The lonsanto Cheriecal Company, and Carbide
. whany, as contractor operaters of Tak Ridge National Laboratory, ziceleratcs
the rrogram by incrzasing producticn capacity, nonstructing nes ryoccssing
Tzrilities, and forming efficicrt pr.oc.action and distributicn organizations,
Within 12 months the priority system originally established was no longer
racessary. Bxcept for certain separated fission products and high specilic

activity materials, all orders placed for radiomaterials have been Zilled with-

e

in reascnable delivery srchednrles,
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6. On January 7, 1947, the Atomic Energy Commission assumed responsi-
bility for the atomic energy program including the isotopes distribution
program., In establishing the Commission the Congress specifically recognized
the desirability of radioisotope distribution in the following sections of
the Atomic Energy Act of 1946: Section 3(a) directs the Commission to make
arrangements for the conduct of research and development activities relating
to the utilization of radioactive materials; Section 4(d) authorizes the
irradiation of materials for the purpose of increasing the supply of radio-
active materials; Section $(c) authorizes the distribution of by-product
materials (radicisotopes); and Section 12(a)(2) authorizes the Commission to
establish regulations, standards and instructions for the use of byproduct
materials.

7. The first formal attempt to encourage industry to participate in
the program was a "Conference on Commercial Distribution of Isctope-Labeled
Compounds™ held in Oak Ridge, October 30, 1947, This conference resulted in
a report to the Commission (AEC-108 approved June 2, 1948) which established:

a. The availability of radioisotepes for commercial use and commercial

resale,

b. A policy acceptable to industry on patents and reports related to
isotope utilization.

c. A policy on prices to recover costs of final preparation, not
including amortization of the investment in equipment and nuclear reastors.

d. The policy whereby Commissicn facilities would withdraw [rom manu-

facture and general distribution of any labeled compound when it becare

available from a private firm.
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8. Subsequent to adoption of the policies noted in paragraph 7 the
Isotopes Division actively encouraged free enterprise in the following areas
related to the isotopes distribution program:

a, Manufacture of radiation measuring and monitoring instruments.

b. Mamufacture of special isotope handling and processing equipment,

. Modification of simple basiec productis and synthesis of isotope
labeled compounds,

d. Analytical research and development services,

e, Consultation services,

f. Mamufacture and servicing of devices whose function depends on

radicactivity.

9. It was recognized early in the program that greater commercial participa-

tion in activities related to isotopes distribution, as well 25 greater utiliza-
ticn by industry, was limited mainly by the lack of personn:=l trained in radic-
activity techniques. This problem of the lack of training has been more acute
in the industrial field than in pedical and scientific research. The Isotopes
Division was instrumental in the establishment in June 1948 of trainins ccour:zes
in radioisotope techniques by the Uak Ridge Institute of Nuclear Studies,
Zncouragement was given to ¢ ndidates from industrial laboratories tc atterd
these courses. Lncouragement was also given to the crganization of various
syrposia on industrial utilization of isotopes. £s a result a noticeable
inrrease has become evident in radicisotope applications from industrlal coim-
rETNI.

10. The first staff review of the isotopes prograum was held in #ashington,
march L, 1949, The agenda for the meeting was entitled "Present and Future

Scope of the lsctope Distribution Program®.#* Iten L of the agenda is a discuss

»(3ce Appendix A) 1 gu 158
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of the Govermment's part in the promotion of isctope utitization by industry.
The General Kanager and Staff recogrized that the Commission should continue
to encourage commercial participation in the areas listed in paragraph © abcve.
At the same time it was reccgnized that the Commission should continue to
participate in areas of enterprise not readily financed by private industry.
The two particular areas discussed were (a)} production and processing and (b}
training. Reactors and processing facilities operated by the Commission for
its uwn essential activitles can, with swall added rost, produce isotopes
for general di‘st.ribution. Trainirg facilities are normally provided by uni-
versities and technical schools, but because of the rapid development of the
field of isotope utilization and the high cost of equipment and facilities
for the necessary training, these institutions could not immediately meet the
need. It was agreed that ORINS should continue to provide training courses
and that the Commission should encourage additional training elsewhere.

11. Regulations for the distribution of radioisotcpes were approved by
the Commission Jamuary 25, 1951 (AEC 398) and published in the Federal Register
April 13, 1951, Ome of the considerations which led to pubtlication of the
regulations was that such publication would encourage industrial utilizaticr
of radioisotopes by providing formal rules with which industrial users can
canply. The published regulations outline only the procedure for obtaining
radioisotopes from the Commission. Additional regulations concerning further
aspects of radioisotope distribution, such as health and safety standards,
are in preparation. Because of the monetary rosts of compllance with such

regulations it is important that industry know the definite standards that

rust be met.
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12. Publication of regulations has elirinated the necessity for the ap,ii-
cant to file, and frequently amend, an M"Acrertarce cof Terms and Conditions fcr
the Procurement of Byproduct Materials (Radioisotopes,)™ Publication and re-
pcrting of results of work with radioisovopes, formerly mandatory provisions
of the YAcceptance", were modified so that an applicant need report rasults only
at the request of the Commission. Another encouragement to industry is the
assurance that applications, correspondence and field visits will be handled
by the Commission in such a manner that information of a {(company) confiedntiz

rature will not be disrlosed. These modifications allow development of pro—
cesses and patentable devices of economic interest to the companies concerned.
#hen such matters are irwolved it i: ro._tine practice to mark all correspondence,
repcrts, applications, and supplementary forms and papers, as follows: 'CAUTICN.

Information contained in this document is considered "COUPANY COMFIEDWTIAL® by

the zpplicant and should be treated as such within the AEC.%

13. The recent development of a General Authorization for radioisotope
orcceurerent, also encourages greater use of radioisotopes by commercial firms.
A gualified applicant may obtain a General Authorization for any research and
development activity and for processing of radiomaterials for resale to
authcrized users. General authorizations are renewable each calendar year
and permit the holder to obtezin any radicisotope (except tritium) in any gquactity
durirg that term.

14. On December 23, 19L7, the Commission apnroved the establishment of a
more permanent Advisory Committee on Isctope Distribution for the purpose »f
reviewing existing policies and ronsidering new questions of policy which
may arise., Annual meetings were held in 1949, 1950 and 1951. In the last

ceeting, March 26 and 27, 1951, the Advisory Committee declined to express
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1n opinicn concerning the future extent of commercial participatien in

isciope distritution, However, the follcwing resclution was passed unanimougly:
"The Comnmittee has great confidence in and gives full ap,roval to the manne:x

in which the Isctopes "ivision is ronducting its operations; and it feels that
the present extent of Goverrment participation in isctope distribution and

proeessing is advantageous to isotope users and fair to private enterprise."

PISCUSSION
15. It is the policy of the Commission to use facilities and talents of
private industry wherever possibie. The purpose of this report is to acqusint
the Commission with the progress that has been nade, and the steps proposed

for the future, tc implement this policy in the field of isotope production
and distribution.

16. Five functions contribute to the isotopes distribution prugram:

A. Reactor Preduction; B. Chemical Processing; C., Sales; D. Control;

-
=]

+« Promotion. The effort of the Commission is directed toward making isotcpes

as nearly like ordinary items of comrerce as possible. The problem encountered

in reaching this goal will be discussed =eparately under each of the main

functions.

’

’.jp A. REACTOR PROUDUCTION
%’" 17

« Although the Federal govermment owns the radiocisotope production

————

reactors,the'Hanhattan Project and the Commission have always followed the

e Tr—
peliecy of operation by private industry. ) The eccnomic stumbling bleck to
P -

corplete private operation ¢f a3 reantor for radioisctope producticn is the
initial cost of constructicn. The Kanhattan Project staff, at the start of the

+1linutes of the Third Keeting of the Committee on Isotope Distritution® cn
file in the Division of Research.
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-pogram, realized that if cost estimates inecluded amortization of the reactar
and other major facilities it would make prices cf radicisotcpes prohibitive,
Therefore, the operating rontractor (Monsanto Cherical Company) was acked to
hase prires on the costs of preoduction, including operational costs only:
direct expense of personnel, utilities, expencable materials and special
equipment plus a factor for indirect expenses included in the normal overhead

costs., This policy has been continued by *the Carbide and Carbon Chemicals

. bt “ AN
Company,{iresent operators of Oak Ridge National Laboratory. Financial

acecunts are reviewed periodically to determine whether total revenues and

costs are approximately equal. Carbide forecasts a small "profit" by fiscal

year 1953. Individual items are not necessarily priced to reflect actual
ncsts - lower cost items such as Icdine 131 and Carbon 14 may be sold at highey

tnan ecost to help support lower prires on more costly irradiated materials.

18. It is premature to discuss complete private production at length.

Tne General Manager has negotiated an agreement with the Bendix Aviation
Lcrporation to undertake a study to determine the feasibility of private
financing for the construction and operation of a nuclear reacter for the

crodurticn of radioisotopes (AEC 331/1L). Results of the survey will be

presented to the Commission upon completion. Copies of the Bendix agreement

and a statement of the purpose and scope of the study are on file in the

vivision of Research. Tracerlab, Inc., has also proposed %o make a study of

the feasibility of private radioisotope production and of its effect on privaie

+rocessing and use. This latter proposal is to study the problem froi the

standpoint of a pronessor rather than a producer. It is obvious that the

Commission must supply radicisotopes until private industry is ready and willing

to produce them.
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19. Reactor production cf radioisotopes cannot be expected to become a

—

. freely rompetitive enterprise in the near future. A single properly designed

‘o

4"‘,_ 7~ reactor can completely satisfy the United States needs for reactor irradisted
RN

5 4 r gaterials. The present Vak Ridge reactor is deficient in meeting the country's
=l

/,‘f_ needs only because it lacks the high flux required to obtain desirable sperific

2): activities; it does, however, have sufficient space amd excess neutron capacity
to satisfy the needs in terms of total activity for a number of years to come.
A reactor such as the Chalk Hiver NRX unit, or the proposed Argonne (P=-5 unit,
could satisfy the irradiations required for the isotopes distribution prcgram

in the foreseeable future.

20. As long as a ronsiderable number of govermment-owned reactors are in

opcration they will be the cheapest source of irradiated material. Ths actual

commodity needed to produce radicisotopes is excess reactor neutrons. Present
reactors have primary func.ions other than radioisotope production, hence the
excess neutrons available from them are in a very real sense byproducts. In
the case of reactors used almost entirely for research purposes, it is not

feasible to use the excess neutrons for the produrtion of fissicnable materiale

or other isotopes of military interest. If the neutruns in these r=zactors

are not used for the irradiaticn of matcrials of interest to the nation®s

isotore distribution program, they will be wasted by absorption in rontrol rodse
21. If reactors are privately financed for the production ¢f power and

fissionable materials, it is possible that these reactors will also have execcess

neutrons as byproducts., However, for maximm production of fissionable material

and power, these reactors wculd not have a very lerge extra noubron irradiation

caparity. Furthermore, the operation temperature and the irradiaticn space

- 10 =

(184155



available would not be suitable for radioisotopes production. The eccromies
of radioisctope production would depend upon the prices paid for fissionable
material and power. Private cperators of reactors would of course obtain long
lived fission products as a byproduct and if a sufficiently large scale dexand
develcped for these, they could corceivably be obtained on a profitable basis

during fuel recovery operatlons. 4 fission product business of this type might

become competitive.

B. CHEMICAL PROCESIING

22. The basic products (paragraph L) distributed from Commission
facilities frequently require further refining, processing or fabrication for
investigations and applications in research and development, in medicine,

and in industry. The wide variety of uses for radicisotopes have creatsd dezand

]

L

fer labeled compounds ranging from special modification of the simpla basic
conpounds, through processing of the major intermediates, to the synthesis of
complex compounds required for metabolic studies. Isotope-labeled drugs must
be carefully prepared to meet pharmaceutical standards. Special radiation
sources and devices must be fabricated for industrial use. Radioisoctope
processing, and consultation service provide excellent opportunities for =swail
tusiness firms and rew enterprise,

23. Commission facilities have been used 7. the production of irradiated
materiais and for the processing of these materials into simple most widely

usible chemical forms. Although some complex isctope-lateled compounds have

hbeen synthesized in Commission laboratories in ronnecticn with approved
programs; of f-project distribution has been limited to sale of those com=-

pourds which are not available frouw private industry (paragraph 7). 7Three
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prajects have been undertaken to encourage industry to enter this field and
suoply the demandss

a. HResearch and development contracts have been made with private
research groups to develop economical syntheses for the production of
important intermediate compounds.

b. A program for purchasing on cpen bids from private laboratories
certain special rompounds of particular interest for biclogiceal and
medical research when the syntheses are difficult and the degree of
demand is uncertain. Compounds in this category include such important
items as labeled folic acid, thiouracil and hormones needed for cancer
research, labeled vitamins and labeled DDT,

coe A "Registry of Isotope-Labeled Compounds™ has been established
in the Isotopes Division to serive isotope users in two ways: (1) it
will permit them to find out the availability of a specific compound
and the supplier, and (2) it will give them an opportunity to inform other
users of a compound anich they have prepared in excess of need and which

they are willing to make available,

2h. The program of encouraging labeled compound development (paragraph
¢" a) is for a short term of three years and will be concluded June 30, 1952,
Contractors have agreed to supply compounds they produce for a period of 18
nonths at prices which do not innlude costs of development of synthesis pro-
cedures. The synthesis procedures are to be made available tc¢ all interested
parties. There were six contractors participating in the program in fiscal
year 1950, eleven in 1951 and seven will participate in 1952, Syntheses #ill
have been developed for a total of 125 or more compounds by the end of the

program.
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25. The stockpiling program (paragraph 23 b) is a continuing one.
Carbide and Carbon Chemicals Company through the Oak Ridge National Laboratcry
invites bids from various private and commercial laboratories for pulti-
nillicurie quantities of a particular compound., Onee the compound has been

synthesized the Laboratory purchases the entire inventory for stockpiling and

resale in submillicurie amounts to isotope users. Because of the complexity

of the synthesis procedure, it is usually more feasible to synthesize a much
larger Quantity of the labeled compound than would be required by a single
isctope user. Therefore, by serving as the "middle-man® in holding the
ccoplete inventory of the compound, the Commission, thru Carbide, serves the
interests of both the laboratory making the compound and the isotope user.
Oz« Ridge National Laboratory charges the user an appropriate price aimed

at recovering all direct costs. Once the synthesis procedure for a particular

~ompound has been well developed and the demand has increased to sufficiernt

extent to warrant its routine preparation by a private supplier; the ccmpound

is w.thdrawn from the stockpiling program.
26. The two programs outlined above, together with the "Registry," have

cshoam nocitive results. Approximately 225 available isotope-labeled sompouads

are now listed with the Isotopes Division. Detailed synthesis procedures will

3isc te available for most of these compounds. In addition one ccmpany alone

has listed over LOO simple intermediate-type compounds which it will prepare

on order frow a customer.

27, Commercial firms have been encouraged to develop the business of
refining radiomaterials for biological and medical investigations. Pharmazeclizzl

rouses have an opportunity to provide sterile, pyrogen—free and accurately
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reasured materials for therapeutic use. Abbott Laboratories, Nerth Chicags.

Ililinocis, and Tracerlab, Inc., Boston, lassachusetts, have been most enter-
prising in establishing this new business. Abbott Laboratories has carpleted

arrangements with the Roane-Anderson Company to lease a site amd operate a
plant in Oak Ridge for development and sale of processed radioisoiopes for
medical use. The principal radioactive pharmaceuticals manufactured by Abboti

and +o be sold from Qak Ridge are: colloidal gecld, diiodofluorescein and

iodinated human sermm albumin., Radioiodine and radiophosphorous are beccming

sc widely used in therapy that it is expected they will soon advance from the
status of "new drugs" {(for experimental use only) into the category of acceptea
drugs (eligible for listing in the U. S. Pharmaccpoeia, Tracerlab has also
indicated an interest in greater partiecipation in processing radioactive
gharmaceuticals and pessible estatblishment of a processing facility in Qak
Ridge.

28. The fabrication and manufacture of devices which depend on radiation
for their usefulness is becoming an important industry. A4 few of the product
already developed are: thickness gages, beta-ray applicators, luminescent

buttons containing activated phosphors sources for industrial radisgraphy,

liquid level indicators, ionizing sources for vacuum tube switches, Cobalt 60
needles as substitutes for radium; multicurie Cobalt 60 teletherapy units as
substitutes for X-ray msachines, and static eliminators. At least three firms -
Ueneral Electric, Industrial Nucleoniecs Corporation and Tracerlab, Inc. ~ forsee
large marketing possibilities for thickness gages alone. The opportunities
are unlimited for develorment of new and eccnomirally important controls and

devires. The total value of sales involved in such devices is many times

greater than the cost of the incorporated radiocactivity.
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2. A list of approximately 30 firms which have announced radioisotore
servires is attached (Apperdix 3). In addition to the firms or departuents
which sperialize in handling radioactivity there are many private ccnsultants
in this field throughcut the United States, The journal, "Nucleoni=zs." at
the suggestion of the Isotopes Division, has published and will keep currect,

a register of consultants on radicisotope uses, listed by geographical locaticn

and field of specialization.

30. Reactor production and subsequent processing have been closely

assoniated in Commission facilities. However, they are distinct crerations

and can be separated. For example, the processed isotopes of greater comrercial

inportance (Iodine 131, Phosphorous 32, Carbon 1L, Tritium, Gold 168, Sulfur 35,
Strontium 9Q) rould be sold only in bulk lcts as unprocessed irradiated targets
cr partially refined fission products to commercial suppliers for processing
and resale. It would also be possible for the Commission facilities to
cuntimie doing the bulk scale extractions of the widely used basic na*terials
but sell them to secondary cupplizrs in "wholesal :* lots at reduced prices,
Cecondary suppliers could then compete for the retail business on the basis
of services supplied %o the ultimate user, Although bulk sales are possible
wder present procedures, there is nc price advantage for the precesser. Ths
Isotopes Division is seeking a suitable means by which unprocessed irradiazed
muterials can be sold "wholesale™ to commercial processors and the Commission
can withdraw from certain Pretail” sales activities.

31. If the Commission shculd choose eventually to retire from suoplying
~limically processed radioisotopes and sell only irradiated materials, it

night then be necessary to exercise some supervision over final prices. or

- 15 -
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to ascertain that competition existed in the processing operations. &
detailed economic survey of pricing policy and factors influencing isotope
prirces will afford the Commissicon a basis for estimating the effect of com-
mercial processing on prices., If the volume of business in some isotopes
does not warrant competition; the government might award rontracts for these
phases of processing to the firms which would guarantee the lowest prices and
most service 1O users.

32, The chemical processing of reactor irradiated materials to obtain
radioisotopes would probably not be a freely competitive business in the very
near future. Even a very large amount of radiocactivity, e. g., the amount of
radicactive icdine per month which the nation might require even five years
hence, can readily be prepared by one extraction unit of modest size. For
example, the present chemical processing farcilities coperated by Carbide at
Vaik Ridge Naticnal Laboratery rould readily meet from ten to a hundred
tizes the current demand, depending on the isotope.

33. long=lived fission products present a special situation for they are
inescapable byproducts of reactor and uranium fuel recovery operaticns. In
Zeneral, fission products zre neot useful as obtained in bulk waste solutions
o= process effluents, but wculd need to be extracted in semi-refired or reficed
formg, The Commission dees not now have a plant for extraction of tnese
sutetances in very large quantities. If a very large scale demand develops,
twa courses are open:

a. The government could construct a plant to recover and sell s _-
refined fission products to private processing firms. This plant would

have to be at a major reactor site and closely associated in both space
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and function with the government's plants for uranium waste recovery or
plutonium procéssing. Consequently, it would be most practical for ilis
tc be cperated by the ccntractor operating the main process plant. Other
firms could purchase semi-refined fission products and do further re-
fining in private plants located near the main process plant or ever at
a distance. Prices for the semi-refined material would depend on the
govermuent's apportiomment c¢f costs in the overall récovery pProcess.

Prices for refined materials would of course include amertizatin of

privately owned plantis,

b. Private companies could be invited to bid on an opportunity to
build a plant to extract fission preducts from uranium recovery or

plutonium proress effluents. This would need to be a classified cpers-

tion and security clearance would be needed for those desiring to bid.
At first, the successful tidder would have a private monopoly. He shoula

thus be required to sell partizlly refined fission products at "wholeszalew

prices as well as refined products at "retail” prices. Cther companies

could then rompete for the business of selling final purified produntic

or packaged radiztion sources. Eventually, fission products will be

available from many reactor sources and if the demand is sufficiently

large, the business could become freely competitive.

3Le The question of large scale utilization of fissiom products by in-
dustry is the subject of a special study being ronducted for the Cemmission -7y
+he Stanford Research Institute. This subject has also been studied by the
lsotopes Division and the ronclusion reached that two major guesticns ust ke

resolived,

&+ Are the Hanford wastes an eronomical source of fiscsion produnts?

The problem of refining wastes from Hanford hLe: been studied by ths
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ORNL staff amd *heir conclusise is thzt the wastes resulting frem
present processing methods cannot te encnomically recoversd. However,
Arco and Savannah River Operations could eventually beccme sources cf
more easily processed fission products.
b. How much irradiation value will the purchaser receive for the cost?
The large scale applications of fission products considered so farg such
as sterilization of foeds and pharmaceuticals, can possibly be anrcrmplished
as well and cheaper by other sources of radiation such as X-ray or electren
beams. In comparing the economic advantages and disadvantages, the uszr
will determine which soume of radiation will require less cost in con-
struction, maintenance, control, decontamination, and which will he leszg
hazardous in operation,
The results of the Stanford study will be available in August or Sepilember and
the Commission will have an opportunity to review further the problems of anc
the recommendations for, developing the uses of fission products in industry.
35. Certain other problems which arise from the effort to encourage
development of the isotcpe processing business are listed below. They are

not discussed in detail but it is clear that each factor must be considered

as part of the overall program.
a. Problams for the Commission:

(1) Maintenance of security - in any process ccnnected with

handling fission products.
(2) Development of free competition.

(3) Assurance that materials required for small research needs

will be supplied, as well as large profit items.
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(4) Method of distribution of unprocessed irradiated materials
and fission products in bulk {contract, franchise, sealed bio; ets.)
b. Problems for industry:

(1} Proximity of processing facilities to reactor,

(2) Transportation of high level activity.

(3) Duplication of goverrment facilities for handling fission
products. (Conmission facilities do the initial extraction of
plutonivuc and gross separation ¢f uranium from fission products.)

(4) Waste disposal.

{S) Opportunity for prefit (including consideration for the
degree of rompetition, the extent of the market, possible decrease
in demand because of higher prices necessary to provide for amortiza-
tion of capital equipment).

The i1sotopes Division is preparing studies leading to recommendations on the

soclution of these problems consistent with directives of the Atomic Energy Act

and the public interest.

C. SALES

36, The Commission makes no direct sales. Sales and distribution service
r{.‘-\ [T W MC"‘""' E
is provided to the public and secondary suppliers throughjfontractor organiza-
tions. The regulations for radioisotope distribution define a distributer as
"any person to the extent that such person is engaged in cperating Commission~
owred laboratories, plants, or other facilities under a contract with the
Copmission and is engaged in the distribution of radicisotopes for the Com-

i ssion.® Other persons, who make seccndary distribution, are referred to

as "“"suppliers.® Any person holding a valid * utnorization for Radicisotops
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Procurement™ may approach any distributor or supplier he designates. Arrangz-

rente for preduction, schedullrng of shipments, shipment, invoiring and

collections are made between the parties,

37. Prices of materials sold from Commission-owned facilities are con-

trolled to insure a fair return to the Goverrment and a reasonable price o
e - s, +
the user. Prices are reviewed by the oOperating contractorsat six months

_—

intervals and annually by the Advisory Committés:> The Division of Research,

at the request of the lsotopes Divisioq)is considering a proposal teo empley

a consulting firm to study the complete pricing structure., Factors in-

fluencing prices of radioisotopes are:

a. type of reactor (space, flux, inhours availa le)
b. cost of reactor and major farilities
c. operating expense
(1) direct costs ~ labor; materials, utilities
(2) general overhead, including security and health safety
{3) levels of activity handled
{4) clerical and administrative expense
d. volume of sales and demand
e, prpfit
Present prices of basic materials de not include cost of reactor and major
farilities or profit - factors which must be inecluded under any production
and distribution plan for a privately bullt and operated radicisctope ™ 2tcz,

38. The Commission exercises no control over prices charged by Sesekdiig

suppliers. Thus far the Comazission has nct forred users to obtain proceszzi

material from an exclusive commercial supplier. Although at present there
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is little competition in the supplying of labeled compounds and medified forms
of the basir materials available from Comaission farcilities; the user is still
frec to purchase the basic materials from a Commission facility and procecss
them hrimself, To a nconsideravle extent this acts to limit the prires that

ran be obtained. In order to gain business wﬂy suppliers need to demor~—
strate either that it is more mmicﬂ to purchase the processed material or
that a better product is o tained} This arrangement has proved ‘quite satis-
factory and has been accepted as fair by both users and-seseadassr suppliers.,
Should the Commission wish to retire from retail distribution of the basic
precessed materials now available from its facilities, that is to sell these

materials only wholesale to sewemda®»y suppliers, some arrangement would have

to be made either to contrel prices or ensure free competiticn.

D. CONTROL

3%+ Radioisotopes in the kinds and quantities producible in a puclear
reactor create health and safety problems in transportation; use, and disposal.
These problems are not linited tc the individual uger but bercme matters of

q ' de A

public interest. In shipping radioisotopes AEC <antractops follow Interstate
Commerce Commissicn rules, with respect to shie” ing, packaging and labeleing.
fer protecticn of persons coming in contact with radiclsotopes. In the use and
disposal of radicisotopes by persons receiving them through the AES, the
Commission has a moral as well as legal responsibility to provide such conirel:
(over the use and disposal of radioisotopes) as may be necessary to rrotec:
public health and safety and minimize hazards to life and property.

LO. ‘'Whenever controls are recessary it is preferred to establish them by

published regulations and standards. That this is the wish of Congress in
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+he case of radioiscotope distribution is clear from the authority for bypre.lua-
(radizisctope) distribution under the Atoric Zrergy act and from the requirem:znt3
¢f the Administrative Proredures Act as applirable to ABC functions,., Fedsrzl
agencies such as the Interstate Commerce Commission; rFood and Drug Adminisiration
and others which have statuatory regulatory functions to protect the opublic from
dangers inherent in shipment or use ¢ hazardous or poisonous artirles, ccmmorly
establish regulations providing definite procedures, restrictions or requirements.
1. To date distribution of radioisotopes under conditions which will in~
sure safe use has been accomplished by means of an allocation or Mlicensing’
procedure, An application form is required giving detaziled statements about
the isotcpe, the use, and the equipnent and facilities available to the investi~
gator. A procurement authorization is issued conly te an ap-licant whc has
farilities and experience to observe the safe use of radicmaterials. Radio-
isotope users with considerable experience may obtain "General Authorizaticns®
good for one year for the prosurement of any quantity of all radioisotopes
(except tritium), for any research and development use within the applicant
institution.
L42. One of the most important steps in encouraging commercial processirg
of radioisotopes as well as their use in industry will be the establishmen:
by the Commission of safety standards to protect health. Only in this way
ran the total rosts of operation and legal responsibilities be evaluatea. The
Isotopes Division has endeavored to prepare standards which would be approvad
by health and safety experts ana wcould be aceeptable to the public. The firss
report on safety standards was submitted to the Advisory Commitiee on Isctops
Distribution at the 1950 meeting. The Committee did not approve the recommzrda-
tions and referred the study to a Subcomuittee on Safety Standards. At the 1927

moeting the Subcommittee reporited that deliberation amd cconsiderziien of heaiin
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anc safety standards shculd be deferred until publiczatlion of recomreniationz
ty the Subrommittee on Pormissible Internal Dore (eof the Naticnal Committes
on Radiation Protection). A+ the insistance of the I-ctopes DJivisisn the
Advisory Committee aporoved ;publiz:tion in th:= Fcderzl Register of rFeait:

and safety standards based on the firm rerommzniations of the International
Committee on Radiation Protection adopted at ths Sixth International Congress

of Rzdiology in 1950."% The lsctopes Division is proceeding under this ap:.rova
ana has in preparation a staff report on health and safety stardards. The
standards and proredurss will be -~oordinated with the National Commitiee on
Raliation Protection, the Divisiorn of Biolugy and Medicine, the Food and Drug
Adtinistratiorn. the National Institutesof Healtn and the Office of the Gensral

Counsel.

L3. Regulations recently publisned in the Federal Register apply,tc pro-
curement procedures cnly. Additional instructions for inclusion in 4h
+ions are being developed to explain other procedures and rules applicable t¢
sperific situations. BExamples are:

a. Procedures for withholding and recalling radioisotopes from
persons who ari not eqg dpped to observe or fail to observe health an?
safety standards, or who use the materials in a manner other than as
disclosed in the application therefor.

be Procedures for appesl by the applicant from Isotopes Division
derision to withhold cr recall radioisotopes.

r. Preoredures for obtaining authorizaticn for medieal! w:e ol radio-

LELE0NeS.

d. Proredures for obiaining a Generai Authorization,

#Linutes cf the Thira Leeting, Adviscry Comrittee or Isc“ope Distribusinn.
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Publication of these and additional rules as necessary, will emphasizz the
Commission's determinaticn %o encourage the wider use of reactor-proed..nd
radiomaterials as long as any user is willing to abide by recognized standards
and procedures.

L. Two fields present special problems for radiocisotope control - medicel
use and zanufarture and sale of devices contalning radiomaterials. By
legislation and regulation the Food and Drug Administration and the National
Institutes of Health r~ontrol the use of drugs and therapeutic devices. (The
jurisdiction of the N. I. H. is limited to bloed derivatives.,} The Isotupes
Division staff and representatives of the Office of the General Counsel held
a preliminary conference April 25, 1951, with the Xedical Division, Food and
Drug Administration to discuss the problems of authority and the means of
cooperating for the best interests of each agency and the putlic. Recom:erdz-
tions are being prepared for referral to the General Manager,

L5, Agreement has been reached slowly among the experts and between various
advisory committees on health and safety standards and official recommendatizn:
are not yet available on all phases of radioisotope utilization. Evecn though

this situation prevails it is obvicus that some guidance is necessary. Ther=iore,
the Isotopes Division has taken interim measures to make health and safe‘y
recommrendations available to those organigpations particularly concerned wiih

the:ze matters. For example, current reports, reprints, and general informatizn

or. radiation safety, together with lists of new users, are forwarded each

month to:

a. Each state public health or industrial hygiene department.

whichever is responsible for radiz’ion safety in the state,

- 24 -
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b. The Joint Casualty Committee on Radiation, Association cf
Casualty and Surety Companies.

¢, The National Photographic Kanufacturers Association,
In addition, since disposal of radicactive waste materials has been a problem
of major concern to health agencles, a service has been provided for return of
such wastes to Commission facilities for safe disposal. A member of the Isstopes
Division staff participates actively in the Subcommittee on Waste Disposal and
Decontamination of the National Committee on Radiation Protecticn.

W6. The Isotopes Division has recemtly established a position in the
Advisory Field Service Branch with the specific assigmment of encouraging
and assisting state health organizations to assume the major responsibility
for surveill'wwm of radioisotope use and control of radiation hazards. The
Advisory Field Service Branch will continue to provide information, assist
in evaluating actual or potential health hazards, aet as technical referee
between state health departments and users, and continue to make occasional
inspections of institutions which hold General Authorizations or procure
radlomaterials either in large quantities or of a very hazardous classifica-
tion.

47. The Isotopes Division is alsoc working out details on recommendations
for less restrictive procedures for the international distribution of rvadio=
isotopes and the distribution of stable iso topes.

a. Staff report 231/13 was prepared with the ultimate objective,
approved by the Advisory Committee on Isotope Distributicn. of workang
toward a program which imposes no more rzstrictions upon s forol.a

purchaser of radioisctopes than are imposed on a domestic purchaser. This

- 25 -
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report which recommended an increase in the number of available materials
and in the uses to which the isotopes might be put was approved by tne
Commission on Jamary 30, 1951, The industrial features of the program
were presented to the Isotopes Division particularly by the General
2lectric Company, X-Ray Engineering Company, Tracerlab, Inc., and U, S.
Radium Company, who want to develop foreign markets ¥or thickness gages
labeled compounds, and other products and devices as developed. As a
further step toward enhancing foreign markets the lsotopes Division is
studying the feasibility of establishing criteria for issuance of
General Authorizations to authorized representatives of foreign

countries.

b. The Isctopes Division is also proposing to simplify procedures
for procurement of stable isctopes. Limited amounts of deuterium amd dzu-
terium oxlde, for instanre, could be distributed both within the United
States and abroad without the necessity for filing an application or
receiving an approval. At least 90% of the applications approved are
for amounts less than 1000 liters of gas or 1000 grams of water and
supplies are ample to meet these needs. To continue controls over such
quantities 1s of nuisance value only. Other stable isotopes, especially
those concentrated by electromagnetic methods, present more difficult
problems because of limited supply and high costs. In compliance with the
Aduinistrative Procedures Act the Isotopes Divisien is preparing procedures
and rules for obtaining and using stable isotopes. Regulaticns for stible
isotope distribution will be procedural reguirements only, since health ard
safety standards are not necessary. it will be determined with the Fo:d
and Drug Administration whether additional restrictions on haman use are

necessary or desirablse.
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« has been in the unique position of being able to exercise controls at tne T
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scurce of supply,\ This is arcomplisced by a procedure invelving review of v " 9\.-".,
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an gpplication for radicactive material and issuance of an authorization for 7, ™

Vet
procurement. It has thus been possible to evaluate the degree of adequacy of «

conditions, both physical and personal, which will surround the use of these
hazardous materials. This is in sharp contrast to the distribution system
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tion Wy ailoration has prevznted ?rv significant misuse of radioisctopes. in -

Y -

vicw of the present widespread lack of training and knowledge in the handling <

of all *he kinds of radicactive materials available from the Commission it -',‘

aprears that the present system of control is a more desirable procedure thar ‘

to permit shipment c¢f radioisotopes to amy purchaser ana %o attempt to maintain >
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wholesome working conditions by punitive action against those who viclate g

C

safe orartice. The Isotopes Division feels that at least for 2 number of years ¢

the Commission shovld -continue the present procedures for <ontrol of radio- -

1aztope distribution and use by prior review of the appl:.r'ant's egquipment,
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E. PROMOTION

49, Control of radioisctope cistribution is necessary because of
the health and safety aspects; promotion of radioisotope usage is desirzble
50 as to increase the benefits that will come from raiicisotope utilization.
Promction, in this field, is sccemplished by providing educational materisl
on radicisotopes and possible uses, and by providing information on health
and safety.
0. The Commission now promotes the use of radicisotopes by:
a. Public apnouncements of the availability of isotopes, results
achieved by their use, and the distribution policies of the Commission.
b. Publication and distribution of isotope catalogs and inforwatioral
bulletins such as "Isotopics" that contain information on materials amrd
specifications, polieies; procurement procedures, health and safety ra-
commendations,
c. Maintenance of complete reference file of reprints and publica-
tions on all techniques and all uses of isotopes.
d. Preparation and presentation of talks, exhibits, public and
terhniral releases.
e. Provision of advisory field service for assistance in urder-
taking isotope work and for education on health and safety.
f. Financiel support of QHINS courses and ccoperation with.other
institutions and agencies which offer isctiope technique training.
g. Support of basic research in biology and medicine and the phyzical
sciences, relating to atomic energy and its byproducts.

h. Sponsorship of fellowship programs.

1184113 - 28



i, Cooperation in the production of technical training films,
j« Publication of veports on the progress of the isotopes program.
S1. The rapld growth c¢f the isotopes preogram is pointed up in the
“cllowing two tables. The first one shows the increasirgly large number of
applications handled each year by the Isotopes Division and the Lecond shews
the increasing dollar value of shipments made each year by the Carbide and

Carbon Chemicals Company.

Table 1 - Isctope Applications Received

Calendar Number of Applications

year Radioisotopes Stable lsotopes Export Total
19Lé 323 115 - 438
1947 0l 315 1L 1,370
1948 1702 Lsé 209 2,367
1945 2760 685 222 3,667
1950 3930 _130 209 L8713

9760 2301 654 12,715

Table 2 ~ Radicisotope Sales, ORNL

Calendar

—xear Sales
1946 (5 Kos.) $ 3L,792
1947 162,520
1548 360,238
1949 710,250
1950 819,624
1951: Jan. - May 169,058

The Carbide and Carbon Chemicals Company estirnates that revenue from saies

will exceed one million dollars in 1952.
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at the present rate it can bte estimated that the anmual sales volume will
rcach $2,000,000 in about five years hence.

62. Abbott Laboratories (as a "supplier" or seccndary distributor)
reports that 1093 shipments were made in calendar year 1950. Cumulative
figures are not available for shipments from Tracerladb but the total nmumber
would probably exceed the Abbott total. Both rompanies desire to obtain
processing facilities and sales offices in Qak Ridgej} Abbott, of course,
has already completed leasing negotiations. The dollar value of shipments
made by secondary suprliers is not known but it could eventually become
larger than that of the primary sales. For instance, the cost of a few
millicuries of Strontium 90 is very small compared to the price cf the
Strontium 90 source used in a beta ray applicator or a thickness gage.

3. Although the use of radiolisotopes has grown steadily until it
is nearly a million dollar a year business it is well to note two fants
about the total sales:

a. A maximum of $450,000 of the ORNL sales volume rvepresents a '
subsidy for the costs of production of radioisotopes distributed free
of charge for cancer research. The method determined for handling
this subsidy will influence the decision of an industrial firm to
undertake private preduction of radioisotopes. The Jommission rould
(1) remove the subsidy, (2) support cancer research projects by contraet
or (3) subsidize all production costs regardless of the uses made cf ths
radioisctopes. Radioisotopes have berome so widely used in medical re-
search that their use would continve despite removal of the subsidy.

although possibly at a retarded rate.
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b. Approximately $200,000 of the OR!T sales volume represernts <:l.:

to other Comnission installations.
Therefore, at least 65% of the CRKL "salec" ar:c cupperted directly by the
commission. This percentage is aciually much higher but figures are act
available on the volume of sales made to institutions which are purchasing
redicisotopes with funds obteined fcr researnh.projects througl the varicus
Comrission Divisions. These factors become very significant in any dis-
cussion of extent of government participation in this particular industry.

Sli, Some BOO shipments of radicisotopes have gone to industrial users.
This represents only about 4% of the total of 18,000 shipments made %o U. &.
us=2rs outside Commission facilities for apnolicaztions in all fields of stuay.
A better indication of the axtert of industrial use is that 183 of the 6Ic¢
receiving institutions, or apprcximately 30%, are industrial organizations,
The reascn for this apparent -iserepancy is that meaical and biolsgiral
~rograms use isotopes of short life and thus ruquire frequent shipmernts
whereas industry uses longer lived rcaterials. It is to be noted +hat the
193 industrial organizations now having us=ed ralioisotopes reprasert a1 £Ci
z=ovth over the corresponding mumbar a2 year ago. Alsc, in the last 10 aomihs

—wbl

the amount of Iobalt 40 shipped hac increased 552% —- due prineipally teo in

ausury's use of tris isotope for radiographic testing. Present experience
indica*es clearly that industrial utilization of radioisotopes will contirue

+o grow rdpidly.

SURIARY

£8. It is the Counissiomns desire Yo reduce its monopoly in radizisoton:

aroduction and distribution ;Engféjconsistent with directives of the Atomi:

-

‘\..-J
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Trirgr Act oand the public interast, Freliminery rwgriss meds i tils
LaiEetaon de o replries Ln Shis study. The Dinvisaon of Refoareh amd wiae 13t
~2¥i:zlIn acneur in the progrzi outlined below for encouraging £

rrrtacipatinn in isotope preduecting, distrivtion and uscsz.

R —

4. The program recogrizes that at tnis time privsiz cwmershis and opcr
*acn of a roantor zolely frp vadicisotope production be remote; that
o - ! 3

rhenical precessing 1s an area wiich offers twediate opportunizics ¢

creased nommercial rarticipaticn {sevsral fims have already entered t8is

o m

iield); that certain furctions relat>d +2 sales, econtrel anc srumeiion

%1ill remain Conmissicn respensitilities; and that definite published nrivsviu

i

and standards governirg uliliczation will erncoursge further cowmercial rariicnii

ti0n,
a. Rezctor Produntisn, (1) Assizt the Bendix aviation Coryor tier
gl Traneriab, Inc,., in studles of the f:ioeibility el mainiare onEtruge

vicn arnd cpsraticn of muclear reactors for ralificetope produsticne Lo,

vcntinue 1O provide adsquate use of 211 ainiractor-operated wooLtIiiln

réacicrs until private rroduntion is dewmed fetzitle and 15 wil

R N P
(RS- Y}

k.
o

be Cherical Frocessing. (1) 4ssist the Stanfeord Research Ingiituts

in its survey of the industrial uses of fission preducts. {2) Lrecurngs

z2nd aseist other firms, zs abbott Laberateries and Tracerlal wor

JURL cle

tw zet up laboratcries and plants for development amt sale o ©¢

radicisnto ess {3) Develop a meticd for zale of wprocessec irradietec

matarials in quantity or bulk dotz 2t rotuwed or wnolesale niice

te

L

meeeraial fipms for processing and resale.s (1) Contirue to outhrTiie

nintractor=operatst (Cucicsion faciliities tc rrovige rertair besoe,

cldely-used ;rocessnd ratinleoteris aid %o Zev:lon estramicsl mutis Ll

184117
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for processing radioisotopes until these services may become available

from comrercial processcrse

c. Sales. (1) Cﬂptinye authcrization of sales of basiec materials
through Ccmmissionziggzi;QZQES and at approved prices. (2) Proviae
assurance that all needs for radioisotopes will be met, from small re-
search amounts to large medical or industrial quantities. (3) Protect
the public interest in radioisctope prices. (L) Arr;nge for stuay of the
pricing structure by a private consulting firm experienced in economic
surveyse.

d. Control. (1) Provide impersonal controls by publication in the
Federal Register of procurement procedures for radicactive and stable
isotopes and health and safety standards for radioisotopes. (2) Encourage
eligible institutions to apnly for General Authorizations. (3) Increzase
the scope of General Auythorizations to include medical use and intsrnaticrnal
distribution. (L) Encourage state agencies to accept responsibility for
surveillance of radiation safety by providing them with model codes Icor
radiation safety and infcrmation and assistance on evaluation of radia--
tion hazards.

e. Promotion, (1} Provide educational material on radioisotope uses
and possible uses. (2) Provide information on materials and specifirca-
tions, policies and procedures. (3) Protida information on heaith safety
in the storage, use and disposal of radicisotopes. (L) Assist in develop
ing and presenting radioisctope technique training courses énd the pro-
duetion of training filcs and other visunal aids.,

(5) Encourage wider

application and uce of isotopes.
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7. Rather than make generalizations on cocmercial partiecipation in ail
sreas of the isotopes prog'}a.m, each possible area of participation should os
evaluated according to its cwn rarticular functional situation. A detailed
ecoromic analysis of opportunities for privaic enterprise made by a non-
interested organizatlon, or by several interested firns, will provide the
Commission with a basis for a proper and equitable expansion of commereial
participation. The surveys by Bendix Aviation, inc., and Tracerlab, Inc.,

as well as the proposed study of isctope pricing policies should provide

the Commission with a basis for future actione.

AEC, Usk Radge, Tcrne-5~29-C1-30-3-32£93
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JRLCENT A™) FURT SCOFL CF ISCTOFL DISTRYRYTIC™ PORA™

Prepared by the Isctopes Division for discusvion with the General lana;er
Varch 4, 1949

A. feneral Scope

The Atori¢ Energy Commission is eorducting a broad program for the dis-
ribution of radicactive andi stable isotopes comrensurate with the declared
policy of the Government in tre Atomic Lnergy Act to direct the development
and utilization of atomic energy toward "improving the public w@elfare, ine

creasing the standard of living, strenz<hening free competition in private

enterprise, and pramoting world peace."

In brief, the program provides for (1)} the dis-ribution and utilization
of unclassified radiosective and stable isotopes, (2) the dsvelopment and
distribution of ifotope-labeled compounds, and (3) the service {rradistion

of special materials as ruquested by the arclicart, The prograrm izvolves

nktional distribution, both on and of the Proisct, anrd lirited inter-

national distribution, In line with thc rolaced responsitility of setting

se.fety standards for the protection of heulth, the Jomriscion through the

Isotores Divisicn provides information, <onsultition 2nd assistonce in safe
prestices in the use of rzdicmaterinls,
Ths materiels and servises are offered for use in scientific research,
medicine, induetry, sgriculture, education and other purpcses as developed,
The ma‘erials and service=s sre made avoilcdle ¢ quulified applicents
with a2 minimun of red tape and under eonditions vhich e:eourige their use,
The prospective user is reauired to (1) file wun apclication stetinz the
sp.cific use for the material and the nanner ir which it will be used,
(2) agree to hold the Commission end/or ite cortrccters harmless from claims

for damege to muteriels or persons rosulting from the use of the waterials,
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B.

(3) acrev to publish or rcport the significant results of fnvestigntisns
(these reporting requirements wre not applied s5 ns to interfere with &n
opportunity to obtuln pateant protection for invuntions or discoverice), znd
(L} kwep accurate records of the receipt, stor:ge, use, tressfer or dis-
posal of materieals,

This has become one of the Commission's importent programs in "aasisting

and fostering private research and development to encourage maximum scica-

tific progress,”

Importance of the Program

The extent ard rapid growth of the program is pointed up by the

Commission's Fourth Semlannucl Report to the Congress. The following outline

accents the importance of isotope distribution to the national welfare:

1. Sclence - diverae researches in all lczor-tovy scicnces [rom

agronomy to toology.
2. Health - direct therapeutic «<pplic
in physiarlogy, medienl sc
nutriiion nnd hygiere,

ations, Inerease in imowledge
isnce, phermuceutical sction,

32, Industry - research in mesallurgy, shewical rcactions, cetalysis,

measurement, industriel hygisne, ete., snd ir precess
control,

L. Agriculture « gstudies in arimal and plant prusiclogy, fertilizer

studics,

5. Education - &id in tezering nuslear scienc: and creatin: interest

of future workers i=n applizations of ctomis energy,
6, Military - assistence to military recaareh programs and the

creation of & res:rve ¢f technical workers who become
rulned in radistion delcetion and protectiorn.

7. Publio appreciation -

Publie interest in atomic enecrgy progress is
greatly accesleruted through the siucecss of the isotope
distribution program. Immradiate results ere shown in
the cooporation and good will “ctwecen the public und
the ALC, tetween Project and off-Project acientific
and technical personnel and betwecn 7. S, and foreign
scientists, Much of the Comrission's success {s
judged by the public and scientists at large on its
willingnese o cerry out & wide and liberal policy on

) the distribution of materials, information apd services.
1184182 :
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Functiocns Performed ty the Isotopes Division

Rithin the general policy stated in A (ubove} tho Isotopes Division
deveolops and administers the Cormission program. OQur activitics feli
roughly inte six main categorises: production planning, distritutien,

utilization, health and safety, advisery servic:e and publis relatiznes, An

organization chart of the Di7ision and e detriled list of functions is
attached,

In three ysars the rumber of peresns employed in the Division has in-

ereased to 43, Our present authorired coiling is 50, of wvhich 21 cre pro-

fessional grade employscs (1l ore ¥-5 or beotter)s This growth has been

consisternt with the (xpending orogrem and is zlmecst tn sxzct agreement with
our budz-t ¢stimites whiech wore based on statisticul studies of the applice-

tions nd inquiries reccived,

WNe bulicve “he rucord of ssrvice to the putlic hus been goed 2lthough
intreduction of new progrums, expaxsiosn of servicys, -nd {ironing ost rough
gpots in procedure heove beon delzysd buciuse of difficul-izs i recruiting

top grade sersonnel. However, our positicn irn zhis regard will i-crove gone

siderably in the next <wo monthe =ns we will bo 2ble %o provids bostar

service, purticulerly in irdurdrial rosearch ol utilizozien of iszavopes,

Increasing Scope of the Program

The scopu of opcritions is Commissionewide, nation-wide and world-wide,
The program is contirually expunding due to (1) increase in ths mumber of
rosstreh problems and epplicetions using 1so%op:2 {it should be not=d that
us expericrnce of the users inersesss the us:s arc “ecorming more ecomplex):
(2) growth in the number of using instituticns >f «ll tyres (mcdical, research
cducational, industrial, Govermment); (3? spread in geographieal distribution

of moteriels to L2 states and 27 foreign countries; (L) growing intsrcst
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end derand for further isotopes, iso:opes of particular sp<eificr tions,
and isotope-labeled e¢ompouad forms; (9) mourting requests for information
end assistance on training in isotope tvchniques, equipment and health

protection,

The first annocuncement conecrning radicisotop: distribution was m:de

June 1946 and the first shipment made August 2, 1946. Since that time

many improvemcnts have beon made in productior, shipping and availability
of new meterials {labeled compcunds, materiels of increcsed specifis

activity, ctes}. Otrer major progrumes have teen introducad from time to

time, as follows:

Distri®ution of koron 10 Jure 1947
Distribution of U ond D30 June 1947
Labc l¢d methansl July 1347

Advisory Fleld Service Initi-ted

New catilog & price adjustm nt

Poreigr Distribution of Radioisotopes

Y-12 Stadble Isotop.s

Frec Isotopes for Uencer Rescarch

Production & Distribution of la%clzd Conpounds
by Commereisl Firms

Distribution of Tritium snd He 3

Auzust 1947
Scptember 1947
Septexber 1647
Deg.mbzr 1947
Arril 19L8

July 19L8
Suptember 1943

Froblems presently under consideration of the Isaiooce Divislon wre:

Froductior ind Distribution of Co 80 telothurepy units
Distribution ¢f Cyclotron-produccd Isovnc::s
Distribution ¢f Fo-Ee Saurces

Dispos~l of wiste und discard =wt.rials

Reguletions on the procur:iment und scfc hendling of rudicisctor:s
Frice revision

Publicction of new catelog
Relations with USFHS ord State Health Departments

F. Basic Considerations in Cperation of Frogrom

1., Functions of Isotopss Division mey be vicwed cs buing in two somewhot

conflictory categeries:
a, Control of Distributicn

(1) Screening of requests ~ sllocations
(2) Records of use, tronsfer, dispeszl, cte.
(2) Legel protection = formulation of regulrtions
1184 184 (L) Fublic heelth protection ~ supervision of regulations
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b.

Promotion of Usage

(1) Encouraging widoer isctopc usagz through talke, cxhibits, and
public and tcehnical releaszs,

(2) teintsnance of central files on all techniques of usz &nd sll
applications of isotopes.

(3) Ddstridution of informational ecireculars, rcprints, refer:nce
lists, ete., on isatopes,

(L) Provision of advisory field rervice for assistance in under-
toking isotopc work and for educution on hexlth sefety aspcetsa.

(5) Provision cf speeislized traiping through assistance in

laboratory training courscs and production of training films
on isotops icchnigues and applications,

Balance nec.gsary between cointrol end promction aspuets

B

b

Co

Tghtncss in control nocessary beedxuse of heolth protection »f usors
and publie.

leniency in control desir.blu s> 2s not to held Yack the meny

benafits that will surcly come from isotopl uses,

Froper promotion rejuires cduesticn tnd sup:rvicsizn on he:lth
sufety wspects commensurate with stimulition of inerearced us:ge,

In any ccse, some risk is involv:id %o users and to the gublie

health, hence to legel tnd mor:zl position of AEC -nd Tsotopes
Division, Even with bist educetion and supervision some wiol:tions
of rcguleticns will ensue and some aceldents will hippend

Control function should Ye muintained by the Govsrnment, =t lcass for
imnedinte future, recruse:

Oa

b.

T

Besic radionctivity inducticn deviec (rcacter) Tay remain clissi-
ficd for synetire,

Public health could be sndangered by reekless uncontralled competi-
tive distrirution,

Scale of business forescechlc for next few yours is such that all
irradiated materials for thc pr-sram can be mede in ons oar at post
two piles~-hence truly frece competition is not possible in pro-
duction of irradieted mrterinls, Alsc in the case of basic praducts
extracted from irradiated materials, such as C 1l from irrediated

N 1 or F 32 from irradiated € 32, one smill chemical processing
unit cen supply whole demand. Since free comp2titicn not immediately
possibla on irradiated meterials and basie products, it is in the
publie intirest for this monopely to remain with the Goverrmment,
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Vigsrous participation in the promatisn nepeets is both possivie :-d
desirable by the Government tacausu:

Se

L

Cs

d.

All

b,

The Government cwne reunctors ond proccssing fecilities which it
must necessarily ocperate in the coaduct >f i“s cwn resenrches =nd
developments in etomie encrgy, thus sone of the coets which a
commerciel cperator would need to recover in producing {rredisted
mnterisle and basic products are alrsady nec=ssarily incurred by
the Government irrespactive of the isstopes distribution grogrun,
To a certain uxtont thercfore production of both rudicactive and
stable jsatopcs is a byproduct of eossential Commission activitics,
Production coats are thus inherently low under the Govermmezt,

The Govermment ¢an go further than sbecve and even distribute the
irradinted materials and basic praducts =t less than the alrendy
inhereutly low produstion costs, This is becsuse of the expectztion -
of great returns to the generel nstional health and welfere from
the wide scalo use of the materiale in medicine, science, agricul-
turc and industry. &lthough the ¢2st to the Gavurnment of the
is2tope distribution program 4s not over one million dollare a
yoar euch for radiscctive snd stable isotopes, the bonefits resulte
ing from this invesiment, through all the investizations and appli-
cutions mode possible by the program, oould in n~t too muny years
hence vosily be w-rth 10 tc 100 times the arizin.l investment,

The Gavernment's participstion can tuke plice irn 'rezs of enterprise
not rewdily finaneed or supervised by industry. This includes not
only 2 end b adbnve, but ale> the provisicn :f intensive and speeisl-

iz¢4 Training in isotspe usige, such es treining sochosls and irsining
fil=s. )

Such promotion of isstope usnpe by the JGevernment not only does not
interferc with private enzergrice but sctunlly encourages new aress
of enterprise for industry as well ce pr:fitable improvements in
cxisting icdustry. In spite of Governm:nt's control function, the
promctionul cspucts huve developed frec cozpetiticnal opportusities

iz the following aress of cnterpriscs

(1) ¥unufacturs »f rexsuring and monitoring instruments

(2) ¥Yanuf.cture :f special hundling arnd procesasing equipment

{3) Vvodification of basie products &nd synthesis of labeled compounds
(L) Anclytieal rescarch and developmant services
(9) Consultation survices

(6) ¥anufacture and scrvicing of devices whhs: function deperds on
radisactivity

th: control functisne ars best ex-reised by ~ne agensy:

Screening of request and meking of alloecations is basically tied %o

the functiong of supervision, policy, irnspection, mnintenance of
recards, ete.

Sharing of eontrol function would result in duplicity of records end
poasible ecnfliet 4n operntion of pelicics,
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althcugh 2 Yatizarl Seicnce Frundutisn o the 7o 2. Tublic Hoalth
Scrvice eduld psrfarm tris eatire function, the AEC is the lcgieal
and best equippsd sgency for this ut present, ond 1t is the ore

provided for decing it under Govermment luw, the Atomic Energy Act,

Premotion funetisns nay be shored with meny groups, decentrelized, ote.,

however, one agency (the one aseting x5 ezn*rol agency) should moirtain
general supervision wnd coordination, beoccuse:

R

b,

Ca

T

Promction of usage should not be incoansistent with the neessszary
controls and desirable p>licies on meamner of distribution wrd use,

Promotion of uscge should not be inecneistent with ability to delivecr
materisls toth as to amounts and speoificctions,

Other groups 2nd ageneics heve sther primury functionms and intcrests,

hence in genersl they will not ccncertrate on und be sware of :11

the manifold espects involwved 4n the total preogram, as will the
central ageney.

The Isgtopes Division ie somewhet diffsront fr-m sthir AEC Divisi-ns

in function, becuuse:

- ¥

b.

Ca

In addition %o ceértuin staff wnd superviaiont:l functions, 1t hecs a
ruther lerge opcorzticnal function. Thzxt is, its staff {s almzst
entirely engiged in 23her functicns Shan sup reisisn of the cpera-
tione >f the Commission or its contructors, Iws functions -re
mainly those ecnnected vith servie.g rendered o groups ocutside the
Commission or its direcet e-atr_atire, Ia these peratisncl funetions

the Division must huve ¢ st.ff +hiek e.n keor up with the cutside
demands,

In requests for isoszpez, isntope users sften muke disclosures of

their manner of usc of the muterials which they é> not wish to make
known o compitivors, oither crofeszisnel or eormereial, until they
are preparsd to potent and/>r publish <huir werk, For chis rsvszen

it would probubly ned be Jdesircble £ transfer the ecntrel functisn
tn. 4 emtractar,

Alth~ugh perf~ming A Cewide functions 2nd generaticn of certein
staff policy, the Division is a part of Osk aidge Operctions,

P, Questions for Discussicn

1. Future secpe of the orozram

B

b,

Cse

1184181

Should the redioisotope program be proscouted mors vigsrously?

Shculd the emphasis on the stible isotspe program be rovised upwerd
ar downwerpd?

What should the degree of subsidy cf isot:pe distriducion bo for

(1) concer research?
(2) all domestic rescarch uses?

(3) foreign ceacer arnd sther ressarch?
(4) commereial 2nd industrizl us:?



2., Trepsfer of Furctisns

a, Should grester usc be mede 5f other G-vermment cgencirs (USFES
for exzmple)?

b. Is the prosent distriduticn =f functisns botween the ATC snd gorn-
tractors s>und?

3, Degree of control over apolicatisns and usc

a. Shald there be any immediate changec in present procedures?

Ir the
future? Consider the following:

(1) legzl restrictions
(2) monzer of use
. {(3) inspections
(L} reports
(5) patents

hc

Adviscry Ficld Service and sassistence in ‘raining and eduection

B« Should prosert henlthe-safety eontrals be more strict? Yere liberal?

b, Is the Adviscry Fi.ld Scrice functiom cdequote?

¢. Is the present rudizisstope schicl adecuute with fecilitive for
approxinatcly 300 individuals per yeer? Should facilities bc
enlarged to orovide classes for persong on a lower technical level?

Fhat tyrs »f truinirg should be provided for insurcnee inspeet:ors,
public realth poople, sanitary onginesrs, ete.?

e, 15 it 2<sir:dle 4

provide Is~t.pes Division employces with appor-
tupitics 4o wopk in l-borateries to obizir actual cxperdcnee with
isctoros? Fhet limit.tions?

5, Organizotizn and ~seration of the Iset~pos Tivision

e« Is it d.sircdlc & cinvinae the »fTica of the Is.topes Divisizin as
a1 p-rt o>f the ORO?

b, Is the rclotionshipn betwsen Ok cs 1sotepe hecdquerters and ~ther
. AEC installations s. tisfactery?

¢. Should an "orca office” concept be 2dipted?

d+ Should grecter use be mude of reuctors sther vhan -t Ook Ridge?

Will Hanford facilities be m-re za2sily ~wvsiluble?

e, Should the role of the Adviscory Committe. sa Isttoape Distribéti:n

be cuntinucd? Incroescd? Regicnelized?
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EXAVPLES OF AGLCIES WEICE X

DIVISION FOP TECHJICAL Aozi®

ELY ON THE ISQI0NTES
Ll

CE AdD I" "B ~Ti0Y

F.deral &Eencies

™
b.
Ce
d.

. Ce

f.

U. S» Department of Agriculture
Nztionnl Bureau of Standards

U. 8. Public Heoalth Service
Vaterans Administratiosn

Office of Education

Hational Military Establishment
(1) Office of Naval Rescarch
(2) Chemical Warfore Service

(3) Army Medical Center

{L4) Nevul Medical Center

{S) Noval Redistion leboratory
(6) Speoiel Wcapona Pr:ject

Stute Reclth Authoritics

a.
be
Co
d,
€,
L.

Medical
Sanitary Engirecrs
water Works Enginecers

Sewage Dispisal ingincers
Crunty

Municipsl

Assceintions of Insurence Urdarsriters

Fublic and Privete Carricrs
e, Airlines

b, Expross

c. Truck

d., Privete wvehicles
Hati-nal Committeee

L

Nati- unanl Committes om Redintizn Proscction

(1) Subcommittee sn Srfc Use of Kedi-isctopes

(2) Subcommittee on Vaste Dis-cenl epd Dec-ntaminatiosn
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8.

e
10.

11.
12,

13,

15.
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17.
i3,

19.
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FUNC TIONS PTRFORMED BY ISOTCFES DIVIFIONM

Keoommend pslicies on isotope distributi:n (both radicmctive and stuble
is>topes).

Rececive all woclicatisns and issuc autk>rizati-ns for progurereat,
Survey isotope needs % pravide prozram glanning,

Follow production situation and maintain §nventorics,

Follow research and deveclopment in both production and uses of isstopes
(21s> lameled=~compsunds},

¥aintain records so distridution and uses being made =f AZC=-distributed
isotopes,

Maintain refurenec files an all is>tops uscs end toechnigques,

Frovide informatisn requested by lerge number of exrresgpindents -n matters
of avnilability, distributisn crd use,

Assist in preparztian of spoeial roparts on vrogron,

Aid irn puhlic relntisms matters related % the oregri~e-e result 3f ine
creesing interest shown by technical as well us n-ntechnienl societies,
groups, and publicutions,

Feep informed -n healthepr:teetion aspeets of is:i:pe program, and within
liritations of presint authority ~ffer «id to spnlicants,
Assist in settirg up shipping

ng regulstisns--wirk with cormittees edvising
ICC and CaB.

Assist in progrom for cstatlisking staendcrds of radisactivity ﬁecaurumcnt-
wark with committec advising Woti-ral Burcaw of Stenderds,

Waint2in liajsso with numerous off-Commissisa groups intercsted ic voricus
ph~scs of isstope progren=eNetisnzl Ressareh Crunell, Comrittee 5 Growth,

Natisnel Comrittes ~n Kidiation Pritectisn, Rr.iwlvgical S>eiety, and ,th;rs.

frovide odvieory fiell scrvice==-t. supplcment correspandence in escertaining
suitability of facilities for health-protcction of aplicants, end in proe
viding informetion on availability aud uses of isctoges,

Maintain lieiw.n with Canaliun program for {estopo Aistridbution coordination
of policies, praductin and distridbutinm,

Handle foreign distribution »f isatopes,

Handle problems anc serviecs osncerned with steble §sotspe distribution,

Fur ther the actual use of lzctopes in iacusirial and commeredal applicatisns,
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Sumery of a Special Staflf Conference
kerch 4, 1249 - licshington, ve Co

List of persons attending the conferance:

Woshicgton Staff

Czrroll L. Wwilson, General ucnoger

Weltor <. VWilllama, Director, Division of Preduction

Konncth C. Pitgor, birector, Division of Eesourch

Relph P. Johnsonm, Deputy Liroctor, Division of Rescerch

Spelfford 3. Englisn, Chief, Chonistry Eracch, Division of Reseerckh
shields Vicrrun, Dirgsetor, Divisior of Biology nnd Xodicine

John 2. Bowors, Doputy Lirector, Division of Biology and Mcdicine

Qok Ridgo S%aff

John C. Franiklin, lManager, URC

Paul C. Aeborsecld, Chicf, Isctopos Divisioem

Hoathea H. Toodrulf, Assistant Chisf, Isotopus Livisionm

T. Re Jonos, adniristrative CfTiccr, Isotopsos Division
NOTE: Prior to the meting wech moabor of the strff wes providesd with o
sintoment "Proscut and Muture Scops of Isctepo vistribvution Frogran”
properod by tho Isotepcs Jivisiom, CRO, o8 o brsis for discuasion.
A copy is apparded to these notcse

I. C2IVT FEILPXS

John Ce Frenklin revisved tha parreses of the cmfcrance and the rocscns
for holding 1t in “cahingten -t this tine:

The isotopes distridution progron hes boor im ozsrotism for oprroximetely
threo voarse oJuring that ting rosporsivility Jor {tvs diroecticn chenged from
tho “orhittan Projeet to the Jomuissicie. Problems concaraing policy ard
operaticns acve bocn sclved individuulr os they crosc with assistencs from
tho Weshingtun 3tall whan requoestucs O thwe vholg, isotcepes disiridution hos
had loss formel dircetion fron lashingter then other major prograns. The
Oc.x Ridge Steff i3 plucsed <writh this ovidonco of conlidcnooe

Altnough interest in tho rrozran h-s bean Joumission-wids, this 1s the
first stolf discussion of tho whole prograne 1t ie raorticularly eperopricte
Lov to discuss policics, recomplishmants, opcretioms cnd plens for the futuro
in this fieold with Dr. Pitzer who, ~B the now Dircetor of tho Division cf
Rosocrch, is rosponsiblo for superviszion of thc isctopos program.

Mdor the dircotion of Ure achorscld the isotepcs progrom hes grom
repidly. Porsonnol roguircawonts have incracsod and autherized persomcl
ooilings have buen reoised to meot regquiremcnte--ospecially in the highor selary

brockets to ~tircot scilontista of the ability ~nd oxporicnco demended by the
Job to bo danue
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From tho discussion todar it is espocinlly dosirod to rocoive advize @
tho noncy, time cnd snorgy vo de oxpondod on this program.

Dr. aobersold rovicwsd briofly tho buekgrourd matorisl propsrod fur twc
noctinge Ho stoted the functions of tho Isctopcs Division cnd outlirsd the
cpercting orgenizations Special cttortion wos callisd to the balrnce which
aust bo mainztzined betweon the socmcwhet conflianting functions of contrzlling
distribution cnd promoting uscge. Dr. aobaersoid wies cpprocintivo cf the
nésiatance of thc Commissionors, the Genmeral Mcnzger, and tho vashingtom
Stoff in emgouraging wider discussion of tho use of isotopose Gereral public
end sciontific intorest in the program has d 3o buen doveolopoed through the
cooporction of the Neticmal Leboratories, tho Onk Ridge Instituto of Muclecs
Studios wxd meny individunls in oducntional, rosocrch ond industriel argani-
zoticnse Tecknical journcls and the pross have added impetus to the progran
by generous allowanas of space for reporting developmernts. Dr. seberssld
soncluded with the observation that it haes teen said that the isotopes propram
has gore forwerd rapidly snd suaccaessfully; nowever, those in the Isotopes
Livision cen 8=e new ways to expand tho uses of isotopes and thareby tc foster
increased scientilic acd technical progress. Therefcre, the question to be
answored by this meeting is: Should the progran be pushed more vigorously?

Mr. W¥ilson remarked that ho had hed the opportumity to read the ezoerde and
that tho oxplenation of respornsibilities, prograz wnd policy wes well sct
forthe He oxprossed sctisfaction with the rccomplishiionts in isotopc distri.

bution and suggestod thot this wos perhaps the rooson formal discussior of
tho program had not beon rnecessury.

Ho asked that in tho discussion which —rould follow sortuin qucstions bo
borpe in mind:

Whot is tho oxtent of prosent operations?

In extrapoleting the picturc onco or two yoors honco, will our buaincss be
top hoovy with zdninistrative sxponsu?

Mhore is the plotoru, the scturetion point of isotopo ustgo--onn, *ac or
fivo yoors owey?

Will what wo ecro now doing ir distrivution cnd control be odoquets for
the futuro?

kr. Filson ncted further thrt, elthough tncre will bo "rogional locde®,
whatevor pclicy or progran i3 sppreved ¢.ntrally sheudd be dono throughout

the orzenizectione The same cisiribution ;olicies rnd controls should apply
.. nationnlly s

Costs of presemt prozrem

¥r« Te Re Jones presented o swmmary of the clloccted operationg cocgts for
production of r-dionctivo cnd steblo isotopes ot Onk Ridge:

| .
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Frdioisotopes.

In ¢ cost study subnitted Jezuzry 27, 1949, tho Cuk Fidge
Trniional Loboratory (Carbide and Corbon Chenicels Corporction) preductlon
cost compared with income as followa (rate per yesr):

Production ccat § 240,504

I=como 494,054
et cost 3§ 146,440

$clling pricos ncve becn spprovcd on tho basis of estimitoed production costs
excluding (1) costs for amortizction of the pile and other major facilities,
and (2) rosearesh and dovelopmant costs, Dovelopment costs stuted in the ORNL
survey coounted Yo $229,786 and if included cbove would increase the net cost
to $376,226. Production costs irclude: 167 for lsbor, mteriols, supplies,
suporvision, etc.; 307% for pilo operating charges; and 54X for overhead, stean,
pomer, otc. About 38% of tho pile oparating expenses are charged to the

isotopa productich programe (Pile oporating axponse would remnin essemtinlly
the some whether or not there wns sny isotopo productiom.)

3tcbla isotopese Electromagnetically-concentrated atuble isotopes are not
produced for direct sales The Y=]l2 productimm of stable isotopes is for the
purpose of building a "bank” of all seperabls steble isotopes from which mate-
rials may te withdrawn for nucleer resonrch and returned to stock after the
invostigation has been completads Sanples ers loaroed 2t & charge aof $50 ecch
for o poriecd of time cgroed on botweon the applicont and the Isotopes Diviasio:.
Costs of stable isotope production are now approximstely $1,000,000 per yocr.
The costs cre justilied solely on the value of materials to resezrch. To

charge the cpplicant full production costs would mrke research with stabdle
isotopes almost prohibitive.

Cencer resgocrch,

Rrdicisotopos distributod froe of produstion costs for cane

cer rosearch will roquire an nllocation of cpproximntely $300,000 far Fiscel
Yecr 1943 cnd an cstimated $450,000 in 1950.

Othor progrense

The productiom cof isotopo-lobolod compounda and the 4istrie
Pution of cyclotron~produced redioisctopos cre cationted to cost $100,000 per
yoor for each programe Revenues from scles of both theso ox.torials may ro-
cover npproxiactely 1/3 of the :o2is, loaving ¢ rat zost of $140,000 for the
two Progranss

Listed cbove arc the mejor 1248 prcgrims. Adninistrctive costs of the

Isotopes Divisiom ere net included. The lctter costs aro ns follows for the
poriod Jwne 30, 1948, to Fobruary 28, 1943.

Parscnnel Services $ 1C1,598
Travel 9,500
Supplies and Eguipment 2,400
Specicl Treining 22,642

$ 5,55
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{No rttempt is mede to record exact stetenents or to ploce itenms in the pre-
cisa order discusged. The discussion was inferrmal end, wlthough cll items of

the cgendn were conzidcred before cdjournment, it wes rot fult neccssory to
follow oxnctly “he pnttern of questions suggostnd,.)

Genercl
o——— e —

Dre Shields Worron wes askod to open tho discussion. He commented on thc
complotoness of the brokground mntorial presontod cnd on his gomorel sobis-
faction with the progrom and with the Isotopes Divieien'’s polisios and opares
tiona. In his opinion it wos important that one cantral cgency com<inue teo
bo responsible for distributicn, promotion oand sortrel of radioisctopes; o~nd
furthor, 1t wna csscntial thnt such control vo centored ir a govorrmart r.2ency.

Dr. Pitzor concurrod in the concopt of o contral offico for action tnd
controle He sald thet ho wes roecasured by tho genorsl commont concsrmin
prescot procodures nrd thrt theoy appoer correet, Dre Johnsom ndded thet the
use of othor recctors for rodioisotope distribution should bo contrelizobes

onch aroe should not anvo on adninistrative structure duplicating the work cf
tho Isotopes Division.

In cnswor to o guestion from Dr. Piteer, Dr. Acberseld ostimated tho Ook
Ridgo reactor could handlo tho demnnd for nost rodicisotepes for ct lonst two
yecrs, and prebably longers Use would ncod to be mede of Argomrs, Brookhoven
exd Hanford rcactors to supplomont (RNL production of cartein isstopos. Pro-
cossing frollitios ot Cok Ridge to bo comploted this yerr will b adequrto to
supply acmnnds for processed radiolsotepcs fer geveral yorrse Tho most 1imit-
ing foctor prodiuction-wiso is tho lrek of availebility of n high flux pile for

proeducing high specific actirily moterials spocificelly for tho isotopos dis-
tritution progran.

Y. Wilson stated that droduction and distridbution cro eatirely soporote
quostions. Production facilitiocs ot Gok Fidgs should be uscd fully with
other reanctors supplemonting production. Hovovrer, distridbutior should te
controlled through ¢ controlly ndministorcd systam, cthorwise tho Sommission
will bo in "not wetere” It s inlicatod thut thore ahsuld be no exceptionge-
tho systom should copply to institutions perticiprting iz cr associnted with
thoe operation of Commissicn lcborzterics on othor ther ¢ direct contract bosis.

Roguletory Agono

Dr. Acborsold intreducod the subicct cf posaitlo futwre use of the U. Se
Public Hanlth Sorvice, Stcto Hoalta Dopartmonts, or rogulntory agencies othor
thz= tho AEC to enforco health cnd srfoty murswres comnoetod with radioisctopo.
utilizaticre. It wos notod that this would not cbregnte tho noeed for o
cdvisory field servico by the AEC to ossist rndioisctcpo users initinlly in
sotting up hoolth and salety faocilitics and to moiitain linison with any
enforooment sgancy cn letest safuty irformntion and pelicics. Two problems
were recognizcls (1) The itomic Buorgy act authorizcs tho Commission to dise
tributo byproduct mrtoriels (radicisctopes), tc issuo regulations governing
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pessossion and uso, and to reccll motoricls viiich o improperly usod, It
would appocr that the power to regulete listridbution (mcke cllocctices) end
tho powwr to enforco complicnce ghoull bBest to in the some cgoneys (2) Public
health is & naticnel preble: btut wndeor the jurisdiction of the statess The
U. Ss Public Hoalth 3<rvice is lorgcly o sorvice organizatien to the stato
ncelth doprrtronts. The states will no doubt insist ¢n juwrisiiction in those
metters, theorcfore, tho lsctopes Division sheuld cocpernto with stote noelth

scrvicos and inform thom of cll radicisctopo distributicn to thoir steto and
tny spooinl health scfety prebloms comnectod thorewithe

Dr. VWorren aoted thot public health officirls do not now heve cdequstoly
traicod personnel cvailable for inspecting rcdintion hazords. He suggested
that the cnnunl cssemblies of Stgte Health Officors is the plr.ce to stcrt

troining and to bring about awnreness of the probloms. Porhaps tho USPHS

shernels should be used ond thet ogemcy might toke the inltistive in spongoring
training cowses. This mocting cannot sattlc tho matter of atate vs, fodoral
responsibilitios but tho bost irmmodinte course would be to cooperate in o

goneral cducntion progrom for hoalth sor—ices, offer assistonco in sorrocting
hozardous covditions, but retein distributiom control.

Mr, Wilson repocted thrt thore must bo & singlo distribution sgmncy, not
Jjust to cdviso but to bu rceponsiblo for ome asct of instructions,unifan

policios, onc sot of rogulstiona; in othor words, = wmifiod cnd consistent
oporctica.

Rogulations .

Dr. aoberscld pointed out thet to have o Tosis for onlorcemwnt thero must
first bo rules end roguletiors. Tho Assistont Genural Cownsel, (RO, cnd the
Isotopos Divisian aro working on suwh reguintions, The most difficult croe

ir whish to ronch ogreoment is that of westo dispossls This lrtter problon,
of course, inerocscs sach your cs the numbor of saigmepts and qurntitiss

shipped bocomo lergers It is anticipeted tiot oventunlly the advisery ?ield
Sorvico Branch will roquirc the gorvisus of ~n axp.rt on westo disposecl only.

Educction nnd Trair.in;_

Tho quueticn of promoting oducation and treinirg in iscteps tochrigquos -
wns discusscd in some dctaile Although the Isctopes Division is not responsi-
blo for opereting the isotope training courses of tho Qok Kidge Imstitute of
Nucloer Studics, it wes lorgoly inmstrumontal in sotting up the training school,

Dr. sobersold discussed the megnitude of the eduwwntioral tesk whish is
folling cn the Isotopos Division. The volumo of mnil roquiring enswers to
tochnical questions is increasing rcpidly each rmcnthe Stoff mosbors cro further
stlled on ond oxpected to prescnt speochos cnd pepors to ¢ wide voriety of
audionces from nutional profossional sociotiues to locnl laymon's groupse The
Division roceivrcs wookly roquests for educciticunl, training and extibit mato-
ricl from groupe sponsoring events which ronge fron industricl falrs, medical
sooioty moetings rnd scientvific symposia tc high scheol sclonce clubs,
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Saostions concorning isotepe distridution, awnilability, rescere: t:ch-
niquos, training opportunivios, wusto dispcsal, snfo hendling, sniuldin:,
sterderdization, shipping, c<tes, oro csked by insurinco comporics, trizsportce
ticn co.ganics, heclth officers, scritury enginoors, mudicel sssocicicna,
ambalmors, cumittoes nnd subcoxiitioos of notionsl sciontific crd tecii
orgr.izations, educational institutions, irdustrirl firmus ood 2ll lorge
Suvornmont groups of prospuctive usors. Booccuse the Isotepes uivisior ia the
Jomnission's chnowrced agancy for nccoptirg appliontions and appreoving the
allocotion of isotopic metorizls, tho bwrdan of rmeworing inquiries rcl-ting

to thosc matters fzlls largely on the Isotopos Divisicn ~nd particulerly on
twe Brouchos of the Division.

e
da-

The Radioisctopes Branch must bo propared to cnswor questions of octhod-
ology in meny fields of rediolsotope utilization and to ovaluato correctly the
focsibiiity of a proposed appliocction cxd the ability of tho applicent te neet
henlth sefoty roquircmmntss Tha advisery Ficld Scrvico 2ranch must cosvsr a
large voluac of mail ecmcerning rodistion protoction, monitoring ard moasuring
equipncnt, luborstory design wndé hendling oquipment, disposnl, radiocactivo
standerds cnd othor techrniocnl problens and still find tine to meke £1old visits
with users to dotornino thnt rndiecnctive malericls are being uscd sofely end
in accordanco with pwpesus and procodurus statod in tho opplicetionss allocoe
ticns =ro mrds in nost cusus on tho trsis of tho opplicciion fornm without o
prior ficld viait to chook on ndoquacy of instrumontation and foecilities.
NYuring tho cclendar yeore porsonnel of this Brauch oan visit only 25%, ar leass,
of tho curront numbor of rediclsctope uscras (4t this peint, Dre larrm sco-
aentod that in pericdle excouinntion of hospitals it wons foumd precticel to
onko irspactions approximrtoly every fowr yeors except in specicl casos sad
thet the Isctepes Division could rensomchly follow & sinmilor policy.)

The vclue cof correspondonco shews tho tramcndeus intorest in pecsetime
uso =f ctonic oncrgs, en intcrost thot eiuld dovolep into meny practical cppli~-
onticns in modicine, agriculturo cnd industrye Tau oneliey of tho Division is
to tnsuer cll corrospondenco as proipily end accurntuly os pessiblo, te tocapt
sponLing cngngoents with ooticmcl scicntifio ard focknical sociotios =nd othor
lorgo groups with prrotiecl trotloms, to propire and aistridbute specinl teche
riccl ond inferaetiopal eirculars, nnl %o essist in proencting sympesic end
spocicl troining courscss Progross is being -ndo in devoloping the wider use
of isctopes by this coubinetion of ssrresponcance cad 1i.4%cd porsoncl contact
through ficld visits., H-oweror, the racl roed is for cdditiwnel trairing

progreas--a rosponsibilivy which the Isctopos Livisimn scnnet undortcke with
1ts linited stelfe.

¥, Wilson suggostoed thrt cffoctive training courses for spocicl groupe
such ¢8 governmant agencloes, s~nitory enginecrs, insuranco caglnsurs end stete
hoclth officors would eventurlly reduco the Corcidericr cdainistratize werk
ccannceted 7ith isotopo dietribution. Tor wmcepls, instocd of 4ho Iactopes
Divisior providing essistenco te all rosonrch projects of tho Departnent of
agricultwo, which has prcjocts in oliost crury stcts, tho DA could treir on
explcyce or hiro on export to ccordincta their resenrche 3o could wark closoly
with the Isctopos Divisicn, porheons oven be nssiznod to Cck Ridgo.
Dr. Aoborscld scid thet specifio examplos € auch e plon can be citods Tho
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vasluron Adcdvistrecln oo Lol T S T T »
tho dirceticn of bre Guorgo Ly to roviow mid cpprove il npplienticng iy
Votorans dcspitrls bofore subnissicn to tho Isctopos viviai:n nnd unlsc t¢
chornol nll Lforneticn botwoor tho two ngoucios. incther example 1s the
Coint Joridtioc wn redinsion Hazerds of the Agsocisti-n of Irsunlty mdore
wrizors wanich rocoives inmformutinn dircctly from the Istopus Jivisiue oid
ankos distribution t¢ muzbur companiess In gonorel, tho Divisisn cniowrrngos
such methods of liaison with lerge groups or cgoncieoss In foet, cnch iustie
tutiin rocoiving isstepes is supposcc to hevo cn Isctopes Cormittec wraloh
givos supurvision to isctopc work withizn tho iustituticns 3ven wita sueh

licison agants the genoral informationnl cnd oducztizral activitios of thao
Isctopos Division cro nocosserily lixrge.

The rocord of tho ORTIS treining school wns raviowed by Dre Acberssld,
Bvon witheut o cuneurtod publicity campaign, thres tiws 2orc cpplications
wors roucoived thrn could bo acceptods Thno schosl is limited by the neod for
an axporioncud toocching steffe The Isciopes Divisicn stoff agsists in sooh

ceurso by providing lecturors on distribution nulicios exd 2calth protlions.
The scheol ceon accept end trein approximntaly 200 students per yoor for short
courses (4 wocks)es Studcnie of ndvancod rosesreh renk crly can bo accopt od

which noons thet tihcro is re npprociable redustior ir 4ho amourt of informce
ticnel assistarcc roquostod from the Isctrpos Diwisixas This training is

axtromoly valucble but thoro {8 groat nooed alisc for trefning courses for
spocial groups such as herith officors rnd scrnitery

xpincors,.

Ure Wilaom roncrimd thot corteixnly many merc peranns thor 200 per yeor
aro interosted in treining -nd ccould cbtond ceurses if freilitios worc nocror
to lerger pepuletion contors then Ock Fidgos Firtwesely, sroining is one
of tho jcba thet con bo decontralizedse It uld be of grect adventoge te
eke treining e part of thu prograin ot BrooXkw—wun, Jhicege and Torkoloye
Dre Pitzer pointed ut thrt odusation wos the priwry rorssn for sctting wp
Brockhavane It wns ngrood tirt rlihough promctisr of training facilisies
@as in tho intorost =f is.topes distridbubtion, astund respeneiciiity fer this
pregren was with the Divisiin of Resourch and $he Mrisin of Biclog: and
dedicince Dre sierren nuted thet the primery ;=.blex wms to odtein icetruotcrse=

sound podogog/=~reacnreh pocple woro georer:illy not srtisfnctory instructors
or nst intorested ir instructica,

Advisory Field Scrwico

Yo Freoklin statod fircly thnt ho wns not ik faver of o aushroouing
administrotive organizatisz for isotope distridutir, noverthaless tas
Cormission has £ large respensibility ir neintairing acalth safoty stond-rds
in tho use of rodicisstopos~ascac zr up such a8 tho alvisory 7icld 3arvico
Bronch hos o do tho jube Ore Acborssld cxploined hor tho AFS works. It
orphnsizes ducation and nssistonce in hoclth s:fuy rotier then pelicing or
irspocticne Trins are scheduled %o make mexinum use :f esployacs' tioe ani
runch the largost mumbor of ieotcpe uscrse

Jso of fewor forzs, loss rod tave rnd complate aiwozronhed or printed
information on the must fruquontly caked guesti:ns holps ¢ cut dowm tho fiold
werk of tho Divisicne Applisction foras cro concise but dosiged %o eivo
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ccrplote informetion ¢meorzing tho obility of tho usor, tho propused problon
end the facilitius ~nvnilsble for safo nordling of radicretivo metericls,
Thenovor possiblo corrcapondenco is shertercd by the use of spocicl cireul-rs,
catelogs, roprinte of pertiammt sciontific nrbiclos, curront biblicgrrphics
and dotanilod instructicns :r procodure which sro aveilsble fron the Livisizne

Iratitutiinsg having o lerge number cf uscrs oro onc-ursged o sct o
lceal contral cwmittos to cointnin licisen with the 1s:toepes bivisix =
volicios rnd health safoty prectices cxd to epprove cpplicctiona ond supervise
herlth tradning end acnitadng mithin tho izmstitutione This syston woris

succosdfully ot Berverd, Chicego, Crliformic and othor lorge universitioses

Yr. Tiilson asked about advice or oomsultation service for industry.
Dr. soborsold replied that infornotion wes jiver tc cll applicarts on aveiles
bility of mntoricls, focsibility of proposed rosonren and cdoquecy cf honlth
protection munsuros but thet if' nssistence wrs roodod in ecoomplishing the
work, tho firm wre roferrod to & list of cwvaileblo privato consultentse
Dr. Pitzor mentioned tho oxporicmes of tho Unlvorsity of Californic in proe
viding oonsultation sorvice:s Individual comsultation is provided imdividuel
farmor, for instenco, but tho Teivarsity rvoids cuplicating tho sorvicos
offcred by industrial consultrntse Of ccurse, in scic instonces sueh o8 use
of wnijue instrumcnis vhich aro zvniladle cnly ¢t the Thivorsity, rogquests
for service are eccopbod from priveote industry bub tho cpplicmt ia charged
full oost of the sorvicae Hre "filscn ngrood thet tho extert of detailed cane
sultetion sorvice to bo ~fforod inlusirinl uscrs is o problom but thut the
Comnission should stey out <f this fiold rs rnuch ns wcssiblo=elot privete

industry dc ite There wns ponorel cgrosmont om this point with the wdere
standing that it is rot altwuys poasiblo ¢ drewr o firs: line between fumlomentel
rogsocrch and industrisl rosacroh and beotreon pomor:l ~lvico ond doteilad Sonw

sultcticne Tho Isotopes Division sheuld c-ntinuce 4o uso its judgencont on tho
.xtont of advisory field scrwiec =lforol te industry concoerning tho feesicility
of propegod —tark or how to porf.rm werk proporly and safoly.

Industricl uscse

In introducing tho sWbjeet of rodi:is:t. e utilization in industry,
Dre acbersold first noled thet the zroblum of Sraiving wos ovor ncre ccuts in
this ficld then in wodieal zul irstitutivopl rescarch. Tho lsotopes livision
car 200 nv shurt cut to clleoviatiom of the prcbloms. Industry has bean slow

in utilizing redicisciopes in roescrreh, in ~rocoss eccntrel end in now products,
Tracerlad of Boston has Deen actively enjaged in promocting the "redio’sotope
industry" and has proposed commercial installetions of s thiciness gauge-e
e the first spplication of redicisctepes to industrinl process cortrol. The
Isotopes Division hes authorized two initial instollations with the wndar-
standing that further distridbution will de>end on ¢ favorable report by ita
Advisory ‘isld Service Ercnch on the safsty of the device under actucl working
conditionses It is proposcd to follow this policy in considering other induse
trial ond commarcinl uses. In special ccses, invclving fisld use or zsesibls
large=gcale public or industrial hygicne hazard, %the applications will be

reforrod to the Ccmittee oa Isctope Distribdution for approval prier to
allocation of motarinlase
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Industrirl usos will not incronse raridly until it eon be damorstr-toed
thot tho over-cil costs of procwanant, shinlding, instrumontetion, nnd
speciol handling will peruit econonde ~dventoge to tho ussre Applic:tions
for industrinl uso of rrdicisctopes hovo rot boon rpproved whon there has
toan question cf the ndeoqw.ey of freilitics or expericnco of porscenr:l in the
usc of rediosctive motoriclse Thero wrs little coomont on this itom exceort
thct Isotopss Divisi on proooduros nut with gonorsl couprovels e Wilson
remarked thnt he cgrood commoreicl users should do cncourngoed but cpproved
only on the basis of compotance. Industric) usc of isotopes onuld omly grow
nt o roto comensurate srith tho trainipg of porsennol in industry and with
the uso of safc industrizl hygleno and public hozlth practiccse It wrs notod
that the Isotopcs Division urgos ocommorcial rnd imdustrial firms %o omploy
consult~nts tc solwvs thoir techric:zl proboelns in thoe use of rediocisctopos
rather than rely on tac Isctopos Pivision for such cssistrncce.

Heolth-8ofety Procodurs and Controls.

lre Fronklin asked for orinions comcorning tho sdogueey of honlth amd

sofoty controls prosontly in usce Drs Werron seid that tho rocord s good,
that no instarco of grief has beem reportode As tho progrom grows owr ixowe
lodze 1 inercasing r3 ¢o the crecautions nncossarye Tho practicel judgoment
of +%he Subcommittco on wmen Applications should centinuc to be pecopteds It
is boliovod thet docisions of tho Subcommittee havo not homparod worthihilo

. rosorrche WMre Wilson romnrkod thet to o conrsidersblo cxtent the judgoment of
rosponsible users of redioclisotopes nmust be relied cne lNo guarantec can be
nade, however, against accidert evan with detailed instructions and alaborate
nhandbookss Certain calculeted risks of health hazard are involved and the

Comnission wnderstands this in iurthering theprcsan. The promotiern of usage iz
industry, for example, should 10t be so rapié as to encourage risks beyond

prosent heelth-safoty ~xporicnces It was agreed that the cumulative record
is favorable and thot the messure of com*rol is adequetas

Consludin: Romerks.

It was pointed out by Dre Avbersold that the Isotores Division eould
more actively promoto new oreas of grectur uscge «id could inercase its efforts
in the distribution of is>topes. Aalthough wn axcellont job is boing co-
complishad by tho present staff, mush oxtra offort wnd wpaid overtime ia
expondods To put morou <frort in the progrem it weuld be nocessery to increuse
the Division's personnol ceoilinge On the otior hond, Ur. Aoborsold recoge
nized that o larger steff is clroudy required to corry out the cllocction ard
control fwctions of the Division cnd its ussocicted informationrnl respomeie
bilities, ther is actunlly rocuired in radioisotope production cetivitics at
ORNLe It is important, howevor, tc notae that pursennsl rogquiroments will
increase with just tho normal growth of tho programe To nocelercty tho pro-

graa would roquir¢ immodinte amloyment of additioncl personnel of high
profossional quality and nbility.
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T1I, CCICLUIIONS

le Tha Mancgor of Oux Ridge Cparztions and mewbors of the Isctopos Division
Stolf reviaved fully for the first timc with moxbors of tho nshingstern Stail
tho orofross, policics, problors cnd fut-irc of tho isotopes distril.mion
nrogram in the lipght of the first thric yeor's uxperionces Tho main otjoctiva
wzs Lo dcturnine whothor tho ovor=all progross cnd genoral policics tro sctise-
factorye Tho Iaotopes Division indiccted wharoin it could undortcixo moro
rapid promotiom of isotopo tilization should %his bo docmod dusirstlos

2e The iinshington $taff zmombors preawnt wunaninously folt thet the isetopos
distribution progrem is boing prosocuted vigorously and propurlye The growth
of the program was comacnded nnd tho rocord wmus considerod onc wnich would
bo cnvied by an industricl orgonisation. (It was pot suspestod until this
mcoting thet in promoting the uso of 1sctopos Dr. hoborsold thought he might
Lo "oing up hill, in low goar, —rith the brokes on ard foot drogging.”)

3. The rato of growth of tho Isotopes Division and the prosent dogroc of
promotion of isotope wutilizotion ia adequntos Stendy, sound growth in the
future is tc bo expectods Bvidencoe wns proscntod to show thot os the progrem
hes growm, the Isotcpes Division hrs endscvaroed to kecp to ¢ mininwm the
cdmiristroativo werk connoctod with tho progran consistent with propor and s:fe
isotopo utilizations. It w08 resognizod, hotovar, that the steady growth of
tho progran, wnd eospeeinlly wurprodioctably futuro lorgo-scalo uses cf isotopos,
noy reguiro additionsl pursonnole Porsonnrol <4ll zot bo added sxprossiy for
tho purpcse of promoting an imercaso in oxtont of isotope utilizaticn or for
providing dotrik d scasul*ation %o industrinl uscrae

4. Ockx Pidgo is to resnin tho Comaisslonts conter < isotope production end
digtrivution cnd its fnoilitics should bs used ¢c the fullust oxtent. A
limited cnount of preducticn and distrilutiom will tolic plnco ot Argumo ond
Brookhevon Neticnel Laboreterios but unet of meterizls thot rre feasiblo Yo
obtain from Ock Nidzoe T suprlamont (ol Lides ronshor cepacity, swterials
aey Yo irradisted nt othor runcvors thon (ox Eidps -ud shipped o Cok Ridgo
to be oroeossed cnd distributods Tho Isohepos Sivisisg w7ill continuo ta
function for the AZX as o whols to

a ifnswrs waiforn veliey and ccntrel i the
distrivwvticn of is>tepos =nd thore ztwuld bo no sther splicne Tix Bivisien
shoulé prepare ¢ G Bullotin Yo to isrucd fran Ueshington sSciing precedurce

te bo £ollowmd by all offices in tho Jdistrivutix of isotopic antorials snd
Y P

irrndicticn survicose

§e donlth snfoty nolicics and proccdures prosortly cxerciscd wndor the proe
graa aro satisfectory. Visits by roprosontatives of the Adviscry Ficld
Sorvico Bramch to approxirmtoly 575 of tho total nurber of usars onch yarr
will bo sdoquatos Rogulntions governing the possossion and use of radivnctive
meterinls should bo proparod for publiepticn in the Fodersl Logister ws soon

ag cgrounaut can bo roacchod o tooinicsl reints, Tho Cormittoo on Isotopo
Distridbutice and ita Subcormittocs arn  :viix immaluchlo cssistanco o the
Cormisgsicn in this prograne
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fe additicnal wroiuing fecilitvies srniull be provided t2 enccuregos rezearch
:Ath radioisotepes nnd to cduccte officiuls cancormed with public nenlth
rsprets of 1aotepo utilizetiors This program, sowevsr, is not the primaery
responsitility of the Isotoper Divisione The .ashington Uivision of Fesearch
and the Uivision of Zioleyy and Medicine will proiote gemeral traiiig courscs
rfor all fields of science anc specialized ccurses for limited groups such ss
state health officers, insuranca inspsecters, eto,

7+ The orgenizatiorn of the Isotopes Division and ita relationehips with
other AEC offices axd with contractors are considered satisfactcry.

Yo
changes were recomnended,
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ATOMIC BENERGY COMMISSION

AMENDMENTS TO RADIOISOTOPE DISTRIBUTION REGULATIONS

Report by the Manager of Qak Ridge COperations

THE PROBLEM

1, To consider amendment of the Commission's radicisotope distri-

bution regulations concerning quantities of radiolsotopes not subject
to AEC's licensing procedure, i.e., amounts which may be transferred

without the necessity of the transferee obtaining an Authorization for
Radioisotope Procurement from the A.E.C.

SUMMARY

2. Current radioisotope distribution regulations provide that

radioisctopes distributed by or through the AEC may be transferred

only to persons holding an Authorization for Radieisotope Procurement,

except as otherwise permitted. For example, an authorization is not

required in the case of certain small quantities of radiomaterials

specifically exempted from the authorization procedure. The uses and

values of small quantities of radioisctopes have increased considerably

in the past two years. At the same time, more informstion has been

obtained as to the biological hazards of the radicisotopes. Therefore,

it has appeared necessary to review situations in connection with

authorization-exempt - mantities of radioisotopes. The proposed amend-

ments would alter the amounts of these materials exempt from the

authorization procedure bringing the quantities more in line with their

relative potential biological hazards as discussed in Appendix nCh,
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In many cases, including widely useful isotopes, the new values would

be substantially increased above present values,

1184803

STAFF JUDGMENTS

3.

RECOMMENDAT ION

4. That the Atomic Energy Commission:

a. Approve publication in the Federal Register of the
amendments to the radioisotope distribution regulation sub-
stantially in the form set forth in Appendix "B";

b. Note that the General Manager will arrange for such
publication in conformity with the procedure which allows

for a thirty-day pesriod after initial publication for receipt

of public comments or objections;

¢. Note that, if after the thirty-day period no sub~
stantial changes are indicated, the General Manager will
arrange for publication of the amendments in final form.
If substantial changes are indicated, they will be submitted
to the Commission for approval; and

d. Note that the Joint Committee on Atomic Energy will
be informed of these actions by appropriate letter.
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APPENDIX "AR

BACKCROUND AND DISCUSSION

BACKGROUND

1. Regulations governing the possession, use, transfer, and
disposal of radioisotopes were published in the Federal Register
(16 F. R. 3251, April 13, 1951) and are codified in 10 CFR 30,
Amendments to these regulations were published in the Federal Register
on July 25, 1953, and Jamuary 1, 1954. The regulations specify that
radioisotopes produced in AEC facilities or distributed by or through
the AEC may not be transferred to another person unless the transferee,
in accordance with these regulations, has applied for and received an
Authorization for Radioisotope Procurement issued by the AEC. Section
30.13{a) of the regulation provides, however, that the quantities of

radioisotopes listed in section 30.71 (Schedule B) are exempt from the

authorization procedure. Such exempt quantities may not be combined

or altered so as to increase the rate of radiation exposure above the
original rate and may not be administered to a human bdeing for any
purpose.

2. Present authorization-exempt quantities are: not more than

one microcurie of beta and gamma emitters with half-lives greater than
30 days and ten microcuries of beta and gamma emitters with half-lives

no greater than 30 days. There are no exempt quantities of alpha emitters.

In response to inquiries from suppliers of exempt quantities section

30.13{a) has been construed as follows:

a. There is no limitation on the number of anthorization-

exempt quantities or items a person may possess;

[ 184805 - b-

APPENDIX ™A



b. Each sale and shipment must be limited to one exgmpt
quantity or item;

¢. The transferee of an exempt quantity must retain the
exempt quantities or items in separate containers and may not
combine them;

d. Injection of an animal with more than one exempt

guantity or item would be "combining® the radioisotope.

DISCUSSION

3. Development of more sensitive instrumentation and techniques
has made feasible many experiments and other uses involving minimal
quantities which were of little practical utility at the time exempt
quantities were originally established. The use of small quantities
of radioisctopes for classroom demonstrations at a high school and
university level has increased appreciably. Carbon 1L and tritium,
for example, are of considerable value as research tools and may be
used effectively in relatively small quantities per application or
experiment. Frequently, collaborating laboraﬁories desire to exchange
small amounts of Carbon 1l or other isotope-labeled compounds., These
transfers often involve only a few microcuries of radiocactivity, just

over the exempt amounts. Before such transfers can be effected, how-

ever, the transferee must obtain an Authorization for Radioisotope

Procurement.

4. In view of the increasing use of small quantities of radio-

activity, the AEC's Advisory Commitiee on Isctope Distribution at meeting of

1184800 -5- APPENDIX "A®



May 18-19, 1953, passed the following motion:

"The Isotopes Division should consider raising the

exempt quantity of € 1L and consider raising the

exempt level of other isotopes as their importance

dictates .
Pursuant tc this recomend_ation the Isotopes Division has obtained the
considered opinions of a number of highly qualified persons in this
matter and copies of their views are attached as Annex "AM to Appendix "B",
$1]1 were in agreement that an increase in the exempt quantity of Carbon 1
and tritium would facilitate and simplify research with these materials.
As noted by Dr. Wright H. Langham, Los Alamos Scientific Laboratory:

T have on a nunber of occasions had requests for

what I consider extremely small amounts of radio-

activity, but I refused to answer these requests

because I didn't think the distribution of such

smail amounts was worth the effort which the present

restrictions impose."

5. It is to be noted that the use of these materials will be subject

to health-safety standards established by the Commission inasmuch as the

tgxemption" merely permits procurement and transfer of the specified

amanmbe withmat Altainine an anthaAarizatinn . Qimna thoes matewiale w1l



6. A further restriction is added that such exempt quantities
are not to be added to any food, bewverage, cosmetic, drug, or animal,
which may be consumed by or applied t¢ human beings, The Federal Food,
Drug, and Cosmetic Act would cover most situations of this nature where
interstate shipment is invelved. The proposed limitation, however,
would safeguard against those situations where the FFD&C Act might not
be applicable., BExempt quantities may not be used in any type of toys
or novelties,

7. The authorization-exempt Qquantities of radioisotopes set forth
in the proposed amendment will result in freer exchange of small amcunts
of radiomaterials and materially facilitate and stimulate their use in
research and development and 2s instructive aids. The revised amounts,
considered in the light of the additional limitations placed on their
use, should prove safe under most conditions which may reasonably be
expected. The procurement of relatively small quantities of radio-
isotopes will be greatly simplified without compromising radioclogical
health-safety. As noted in Appendix "C" present quantities have been
reviewed from a biological viewpoint. The values for Strontium %0 and
Polonium 210 have been scaled downward by a factor of 10 when not

included in a sealed source,

-7~ APPENDIX "AM
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APPENDIX “B"

PROPOSED AMENDMENT OF PART 30 - RADIOISOTOPE DISTRIBUTION (10 CFR 30)

Notice is hereby given that adoﬁtion of the following rules is
contemplated, All interested persons who desire to submit comments
and suggestions for consideration by the General Manager of the Atomic
Energy Commission in connection with the proposed rules shall send
them to the General Manager, United States Atomic Energy Commiszsion,
Washington 25, D, C,, within 30 days after publication of this notice
in the Federal Reglater.

Part 30 of Radioisotope Distribution Regulations (10 CFR 30) is
hereby amended by deleting sub-section 30.13(a) and Section 30.71
Schedule B, Exempt Quantities and substituting therefor the following:

30.13 Items and Quantities (a) Sections 30.20 through 30.53,

inclusive, do not apply to any item listed in 30.70 (Schedule A) nor
to any quantity listed in 30.71 (Schedule B): Provided, however, that
the transfer, possession, use, and disposal of such items or quantities
shall be subject to the following limitations:
(1) No person shall, except as otherwise permitted by a

valid authorization, effect an increase in the radicactivity

of said scheduled iteme or quantities by adding other radio-

active materials thereto, by combining the radioisotopes from

two or more such items or quantities, or by altering them in

any other manner so as to increase thereby the rate of radia-

tion exposure of himself or others above the original rate
therefrom;

-8 - AFPENDIX “B"
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(2) No person shall administer externally or internally,
or direct the administration of, said scheduled items or
quantities to a human being for any purpose, including but
not limited to diagnostic, therapeutic, and research purposes,
except as otherwise permitted by a valid authorization;

(3) No person shall add, or direct the addition of, said
schaduled items or quantities to any food, beverage, cosmetic,
drug, or other product which may be consumed by or applied to

a human being for any purpose, except as otherwise permitted
by a valid authorization;

(L) ¥No person shall include said scheduled items or
quantities in any device, instrument, apparatus (including
component parts thereof and accessories thereto) intended
for use in diagnosis, treatment, or prevention of disease in
human beings or other animals, or otherwise intended to affect
the structure or any function of the body of human beings or
other animals, except as otherwise permitied by a valid
authorization;

(5} A durable and clearly wvisible label shall be affixed
to each container of said scheduled items or quantities, such
label to include the following words "Caution: Radioactivity.
Not for human use.™

(6) In transferring said scheduled items or quantities to
another person, the transferor shall not include more than one
scheduled item or quantity in a shipping container, except as

otherwise permitted by a valid authorization;
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(7) No person shall include said scheduled items or

quantities in any toy or novelty.

30.71 Schedule B: Authorization-exempt quantities

Radioisotope

|1gugil

Antimony (Sb 12L)

Arsenic 76 (As 76)

Arsenic 77 (As 77)

Barium 140 - Lanthanum 14O (BaLa 1L0)
Beryllium 7 (Be 7)

Cadmium 109 - Silver 109 (CdAg 109)
Calcium 45 (Ca L5)

Carbon 1k (C 1L) .

Cerium 1Ll - Praseodymium (CePr 1LL)
Cesium 137 - Barium 137 (CsBa 137)
Chlorine 36 (CL 36)

Chromium S1 (Cr 51)

Cobalt 60 (Co 60)

Copper &4 (Cu 64)

Europium 15h (Eu 154)

Fluorine 18 (F 18)

Gallium 72 (Ga 72)

Germanium 71 {Ge 71)

Gold 198 (Au 198)

Gold 199 (Au 199)

Hydrogen 3 (Tritium) (H 3}

Indium 11L (In 11L)

Todine 131 (I 131)

Iridium 192 (Ir 192)

~Iren 55 (Fe 55)

Iron 59 (Fe 59)

Lanthanum 140 (La 1L0)
Manganese 52 (Mn 52)
Manganese 56 {Mn 56)
Molybdenunm 99 (Mo 99)
Nickel 59 (Ni 59)

Nickel 63 (Ni 63)
Niobium 95 (Nb 95)
Palladium 109 (Pd 109)
Palladium 103 - Rhodium 103 (PdRh 103)
Pnosphorus 32 (P 32)
Polonium 210 (Po 210)
Potassium L2 (X L2)
Praseodymium 1h3 (Pr 143)
Promethium 147 (Pm 1L.7)

{See Section 30.13)

Not, as a As a
Sealed Source Sealed Source®
(Microcuries) {Microcuries)

1 " 10
10 10
10 10

1 10
S0 50
10 10

10 10
50 50

1l 10

1 1C

i 10
50 50

1 10
50 50

1 10
50 50
10 10
50 50
10 10
10 10

250 250

1 10
10 1¢
10 10
50 50

1 10
10 10

1 10
50 50
10 10

1 10

1 10
10 10
10 10
50 50
10 10

0.1 1

10 10

10 10

10 10
APPENDIX “B®



Not as a As a
Radiolsotope Sealed Source Sealed Sources

(Microcurias) (Microcurles}

Rhenium 186 (Re 186) 10 10
Rhodium 105 (Rh 105) 10 10
Rubidium 86 (Rb 86) 10 10
Ruthenium 106 - Rhodium 106 (RuRh 106) 1 10
Samarium 153 (Sm 153) 10 10
Scandtum L6 (Sc L6) 1 10
Silver 105 (Ag 105) 1 10
Siiver 111 (Ag 11ll) 10 10
Sodium 22 (Na 22) 10 10
Sodium 2L (Na 2L) 10 10
Strontium 89 (Sr 89) 1 10
Strontium 90 - Ttirium 90 (SrY 90) : 0.1 1
Sulfur 35 (5 35) 50 50
Tantalum 182 (Ta 182) 10 10
Technetium 96 (Tc 96) 1 10
Technetium 99 {Tc 99) 1 10
Tellurium 127 (Te 127) 10 10
Tellurium 129 (Te 129) 1 10
Thallium 20L (T1 20L) 50 50
Tin 113 (Sn 113) 10 10
" Tungsten 185 (W 185) 10 10
vanadium L8 (V L8) 1 10
Yttrium 90 (Y 90) 1 10
Yttrium 91 (Y 91) 1 10
Zinc {Zn 65) 10 10

»A "sealed sourcéﬁ means a radioactive material that is encased in, and is to

be used in, a container in a manner intended to prevent leakage of the radio-
active material,

NOTE: The quantities listed in Schedule B are not to be interpreted or con-

T sidered as having any bearing on the determination of safe permissible
levels of personnel exposure or for waste dispocsal. It is the Commission's
intention to publish at a later date and incorporate in this part ap-
propriate health and safety atandards,

-1 - APPENDIX "B"
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ANNEX "A" TO APPENDIX “B"

LETTERS REGARDING EXEMPT QUANTITIES OF CARBON 1L AND TRITIUM

UNIVERSITY OF CALIFORNIA

Los Alamos Scientific laboratory
{Contract W-TLOS-ENG-36)
Los Alamos, New Mexico

June 2L, 1953

Dr, Paul C, Aebersold
Director, Isotopes Division

U. 5. Atamic Energy Commission
Oak Ridge, Temmessee

Dear Paul:

I have no doubt that to increase the exempt amounts
of carvon-1L and tritium would simplify greatly the distri-
bution of usable, yet harmless, amounts of these materials.
I have on a number of occasions had requests for what I con-
sidered extremely small amounts of radioactivity, but I refused
to answer these requests because I didn't think the distribution
of such small amounts was worth the effort which the present
restrictions. impose. As long as there is a restriction on
whether or not the material is to be administered to humans I
would like to recommend that the exempt quantities of carben-1li
and tritium be increased tc 100 microcuries each. Please let

me know if you would like further elaboration on this recommen-
dation,

Sincerely yours,

/s/ Wright H. Langham
WHL/m

- 12 = Annex "A" to
Appendix wgn
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Qak Ridge, Tennessee
June 18, 1953

Dr. Howard E. Skipper
Assistant Director

Southern Research Institute
Birmingham, Alabama

Subjects TINCREASE IN QUANTITIES OF CARBON 1l EXEMPT FROM APPLICATION
PROCEDURES

Dear Dr. Skipper:

As you are doubtless aware, at present, quantities of Carbon 1) up to one
microcurie in any compound form are exempt from Atomic Energy Commission
application procedures for possession and use. The Commissionts Advisory
Committee on Isotope Distribution, at ite 1953 meeting, recommended that
consideration be given to increasing the exempt quantity of Carbon 1.
Because of the widespread use of Carbon 1l in research, particularly in
biology, and to an increasing extent in industry, we agree that serious
consideration should be given to ralsing exempt quentities, Therefore,
we are communicating with you to request (1) your opinion concerning the
desirability of sich a change and, if you concur in the recommendation,
(2) the level to which you think the exempt quantity should be raised,

For your information, we are quoting below the Code of Federal Regulations:
Radiolsotope Distribution, outlining a definition oI exempl quantities ol
radiclsotopes and the limitations there are regarding their uses

Title 10, Part 30, Section 30.71, Schedule B.., {b) "Beta snd Gamma
Emittersy Not more than a combined total of 0.011 millicurie, made up
as follows: (1) HKalf-lives no greater than 30 days: Not more than
0.010 millicurie. (2) Half-lives greater than 30 days: Not more than
0.001 millicurle,... Note: The quantities listed in Schedule B are
not to be interpreted or considered as having any bearing on the
determination of safe permissible levels of personnel exposure or for
waste disposal. It is the Commission's intention to publish st a

later date and incorporate in this Part appropriate health and safety
standardsg."

Section 30.13 (Exemptions, Items and Quantities) will shortly be amended %o
read:

"Sections 30.20 through 30.53, inclusive, do not apply to any item
listed in 30.70 (Schedule A) nor to any quantity listed in 30.71
(Schedule B): Provided, that no person shall, except as otherwise

- ]_3 - Annex AN to
Appendix #B"
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Dr. Howard E. Skipper -2 - June 18, 1953

permitted by the regulations contained in this Part, effect an in-
crease in the radioactivity of said scheduled items or quantiti
by adding other radicactive material thereto, by combining the
radioisctopes from two or more such ltems or quantities, or by
altering them in any other manner so as to increase thereby the
rate of radlation exposure to himself or others above the original
rate therefrom; provided further,that no person shall administer
externally or internally, or direct the administration of. said
scheduled items or quantities tc a human being for any purpose,
including but not limited to diagnostic, therapeutic, and research
purposes, except as permitted by a valid authorization."

The exemption of beta and gamma ray emitiers relieves the user of such
quantities from the necessity of filing an application and receiving an
authorization., FHowever, it can be seen that exempt quantities can not be
administered to human beings nor will they be exempt from such general
health and safety standards as the Commission may publish.

Even though administration of exempt quantities to mmans is prohibited,
we must realize that such quantities might accidentally be ingested;
therefore, such quantities should have a maximum limit which would be
reasonably safe even under those circumstances. In the case of Carbon 1k,
this problem is complicated by the fact that body localization and amount
of the isotope retained depends upon the chemical caepound; for example,
in some instances Carbon 1lh localizes in chromoscmes or becomes incorpcw
rated into slow metabolic components. Thus the maximum exempt quantity
should represent a reasonably safe amount for the most adverse case of

body incorporation., A large sale and traffic is to be expected in exempt
quantities of Carbon 1k,

We should alsc like you to consider the exempt quantity of tritium. At

present, one microcurie of tritlum is also exempt fram application proce-
dures, but we should welcome your rer~mendations concerning the desira-
bility of ralsing this quantity as well as that for Carbon 14, Inasmuch
as interest in tritium may parallel that of Carbon 1L, we thought that

perhaps the exempt quantities could be increased to the same level, How-
ever, we would aprreciate your opinions in this regard,
It has been suggested that your opinion would be most helpful, We invite

your comments and will appreciate your assistance in these matters. We
look forward to hearing from you.

Very truly yours,

/s/ Paul G.Aebersold
Director

Isotopes Division

- - Annex "AT™ to
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Southern Research Institute
Birmingham S, Alabama

July 6, 1953

Dr. Paul C. Aebersold
Director, Isctopes Division
U. S.Atomic Energy Commission
Oak Ridge, Tennessee

Dear Paul:

In reply to your letter of June 18 with regard to increase in quantities

of carbon-1l, from application procedures the following comments seem to be
the consensus of our group.

1. We believe that in view of the widespread use of carbon-1l; in
biological research that the exempt quantities which might be exchanged
between laboratories without authorization should be raised, MNost of the
published information on the hazards Involved in laboratory use of carbon-1j

indicate that this isotope (if handled with reasonable care) is not excessively
dangerous.

2. The level of exempt gquantities which we feel is reascnable is
about 50 microcuries., Our experience suggests that there are many

experimental situa&hons where collaborating laboratories wish to exchange
small amounts of C*“-labeled compounds for animal work and the above-
mentioned increase would facilitate and simplify such work.

We realize that it will be a long time before any uneq
can be made about hazards with regard to the many available C*4-labeled
compounds, You mentloned chromosomal incorporation of Ci4-laheled cam-

pounds. Enclosed herewith are photomicrographs of some of our preliminary
efforts in this direction.

¥ﬁvocal statements

I would not hold out for the 50 microcurie exempt level; 10-25 microcurie
exempt quantities might meet the researchers' needs for freer exchange of ¢l

labeled compounds, It is cbvious that one must balance the desire fnr freer
exchange with the requirement of safety with a material which although the

present data are most suggestive we are still not absolutely certain could not
be dangerous,

- 15 - Annex "A" to
Appendix "pn"
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Dr. Paul C, Aebersold Southern Research Institute

Page 2

With regard to tritium we have done no work on possible hazards,
T could make no worth while recommendations on exempt quantities without
seeing what data are available on turnover, localization, etc. My guess
would be that it might fall in the class with ¢l in view of its low energy.

I have received your letter of June 29 on suggested changes in the

minutes of the fifth meeting of the Advisory Committee, These are satisfactory
as far as I am concerned.

With best regards,

Yours sincerely,

/8/ Howard E. Skipper

Assistant Director
hes ed

CorlX
- 16 -
Annex "A® to
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ARGONNE NATIONAL LABORATORY

P, Q0. Box 299
Ilemont, Illinois

July 8, 1953

Dr. Paul C. Aebersold, Director
Isotopes Division

U. S. Atomic Energy Commission
Dak Ridge, Tennessee

Re your subject: INCREASE IN QUANTITIES OF CARBON 1i EXEMPT
FROM APPFLICATION PROCEDURES

Dear Paul:

Concerning an increase in the exempt Quantities of ¢ 1 and H 3,
let me first say that if we look at the problem as one of energy
rather than disintegration rate and if we allow 1 uc of Sr 90, we
may as well allow 10 pc of C 1k and 100 pc of H 3, whose beta ray
energies are, respectively, factors of 10 and 100 below the majority
of the beta emitters for which the rule was writien. Incidentally,
you will recall that the committee on human applicatiens approved
the administration of 10 pe € 1) as bicarbonate to certain normal

individuals for the express purpose of determining loss, I being one
of them.

According to the survey of compounds in ANL-L787 (Conference on
¢ 1l Toxicity) the biologiecal half-life of C 1L is in all cases under

thirty days, which might give justification for considering it in
Category 1 (half-lives less than thirty days). It can then be objected
that a little stays much longer in the body; but this amount must be
less than 10% of the amount introduced. On this basis we might be

able to permit 1039}.10 of C 1 and on a similar basis, 1 mc of H 3.
Perhaps it would be better at the moment to restrict this to C 1k in
the form of carbonate, bicarbonate, or €0y, and to tritium in the

form of HT or water. At the least, I would urge that we use the
quantities in the preceding paragraph, and would accept another factor
of 10 if others agree and if it seems to accomplish a useful purpose.

Faithfully yours,
/s/ Austin
Austin M. Brues, M.D.

Directeor-Division of

Biological and Medical Ressarch
AMB/mda

i
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GENERAL ELECTRIC COMPANY
Richland, Washington Hanford Atomic Products Operation

August i, 1993

Dr. P. C. ABbGrSOId

Director, Isotopes Division K
United States Atomic Energy Commission

Oak Ridge, Tennessee

Dear Paul,

INCREASE IN QUANTITIES OF CARBON 1l EXEMPT FROM APPLICATION PROCEDURES .

I am sorry to have been so long in replying to your letter dated
June 18 on the above subject.

Contrary to the general impression that we are highly conservative at
this location, we find that the quantities that we had in mind were
higher than those suggested by Dr. Marinelli, Dr. Kornberg had propo-
sals as high as 100 pc for C 1L and 500 jpc for tritium. The ratio is
determined by the ratio of beta ray energies modified by the relative
biological effectiveness of the radiations, which we suspect here to be

2 for tritium although we realize that this does not agree with Dr. Brue's
calculations. It appears that these quantities are higher than the ones
that will find general acceptance. I do suggest, however, that this
ratio of 1 to 5 is better than Dr. Marinelli's ratic of 1 to 10. In your
letter to him dated July 1, you have given some additional reasons for
further reducing the ratic. I can see no reason why 20 pc of € 1 and
100 pe of tritium should not be reasonable values for exempt quantities.

These limits would presuppose reascnably intelligent laboratory manage-
ment of the material.

I think it would be contrary to the best interests of the nation to
hold the 1limit too low on the basis that such reasonable management is
not universally available at this time. The effort should be made to

provide the necessary teaching to bring up the standard of control
voluntarily.

Sincerely yours,

/8/ Herb

RADIOLOGICAL SCIENCES DEPARTMENT
HM PARKER:EDS

Annex MAR 4o
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OAK RIDGE NATIONAL LABORATORY
CARBIDE AND CARBON CHEMICALS COMPANY

Post Office Box P
Oak Ridge, Tenn.

June 22, 1953

Pr. Paul C. Aebersocld
Director

Isotopes Division

U. S. Atomic Energy Commission
Qak Ridge, Tennessee

Dear Paul:

1 have your letter of June 18, 1953 in which you ask my opinion
relative to an increase in quantities of Carbon 1 and Hydrogen 3
that are to be exempt from application procedures.

I happen to be a member of the National Committee on Radiation
Protection and of the committees on shipment of radioilsotopes of the
National Research Council, both of which are interested in such problems,
but any answers that I give to your question willi be in the form of

personal opinion and will not be intended to reflect any expression of
opinion of the above named committees.

I do not know all the implications when one is exempt from
napplication procedures™ except, as you state, the person must still
have specific authorization for administering such materials to humans.
In any case, I presume it is understood that the applicant is responsible
when shipping certain quantities by common carrier to conform to all the
shipping regulations established by federal, state, and local agencies,
Also, an effort should be made to conform to the recommendations of the
National Radiation Protection Committees relative to internal and ex-
ternal exposure and ultimate disposal of the radiation contaminants.
Because of the low energy of the radiation emitted by Carbon 1L and
Hydrogen 3, these isotopes are considered to be the less hazardous, and
the permissible body burden is 250 microcuries of Carbon 1l or 10° micro-
curies of Hydrogen 3. In other words, a person could ingest into his
body the present one microcurie level of Carbon 1L or tritium and still
retain only a fraction of 1f of the permissible body burden for either
of these isotopes. Mrs. Ford and I have prepared a paper in which we
made calculations to indicate that in the case of a single intake one
would have to ingest about 100 microcuries of Carbon 1l or 1000 micro-
curies of Hydrogen 3 to deliver an integrated dose of 0.3 reps during

118482¢:
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Dr. Paul C. Aebersold Page 2 June 22, 1953

the first week following ingestion, or the person would have to ingest
in a single event 2000 microcuries of Carbon 14 or 3000 microcuries of
tritium to deliver an integrated dose, 52 x 0.3 = 15.7 reps, during the
following year. Therefore, from the standpoint of hazards to persons,
I feel the present level of 1 microcurie is exceedingly conservative,
As a matter of fact, I believe the limitations should be under the
control of contamination from the standpoint of interference with in-
strumentation rather than hazards to humans. On this basis I would
suggest that the value of 10 microcuries seems to be very safe if the
person has an understanding of the problems involved and complies with
the shipping regulations for the transport of these materials and with
the recommendation of the National Committee on Radiation Protection for
the use and disposal thereof. I might add at this point that the
Harriman Tri-Partite Conference which met during March and April of
this year increased the intezgatlonal maXimum permigsible value for
concentration in air from 107 to 10-5 microcuries per c¢ for Carbon l?

and decreased the maximum per21351ble value of Hydrogen 3 from 5 x 10
microcuries per cec to 2 X 1072 microcuries per cc.

I hope this is the sert of information you wish, but if I can be
of further help please let me know.

Sincerely,
/s/ Karl

Karl Z. Morgan, Director
Health Physics Division

KZM:ibe
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THE UNIVERSITY OF CHICAGO
University Clinics

Argonne Cancer Research Hospital
950 East 5%9th Street
Chicago 17, Illinois

0ffice of the Director July 8, 1953

118482y

Dr. Paul C. Aebersold

Director

Isotopes Division

U. S. Atomic Energy Commisaion
Oak Ridge, Tennessee

Dear Paul:

In re: Carbon 1l Exempt Quantity

I have given your letter careful thought and have sought the advice
of a number of my colleagues in the field of research with Carbon li.
In general they all agree with us that a larger exempt quantity
should be permitted. The factor of 10 for Carbon 1l seems to be
uppermost in everyone's mind, and I'm inclined to believe that this
is reasonable since our human use principles still apply.

On tritium, I again agree that we need liberalization, since so many
people are getting into research with this element and research will
be greatly facilitated by policy liberalization. My own feeling is

that the exempt quantity should be increased by no less than a factor

of 10, and perhaps one should consider the possibility of a factor of
20 as a more reasonable approach.

YTours sincerely,
/s/ Leon 0. Jacobson

leon 0. Jacobson, M.D.

Annex WA" to
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APPENDIX "C™

JUSTIFICATION COF VALUES F(R PROPCSED AUTHURIZATICN-EXEMPT QUANTITTES
SUMMARY

The proposed authorization-exempt quantities are presented in Table I which
is a part of this summary. Data pertaining to factors used in establishing these

quantities for each radioisotope are given in Tables S and 6 which are located

in the text of this Appendix. Factors taken intc consideration are internal and

external hazards, contamination of laboratory facllities by long-lived materials,
utility of the radioisotopes and experience from the radiolsotopes distribution
program which has been in effect for appraximately eight years. The proposed
authorization-exempt quantities for sealed sources* are 10 times the non-sealed
source quantities for radioisotopes listed in the 0.1 pc and 1.0 uc columns
and are the same as the non-sealed source quantities for the remaining radio-

jsotopes. Sealed sources are to conform to the specifications and standards

set forth in the proposed Federal Regulations which pertain to sealed sources.

Authorization-exempt quantities will be subject to health safety regula-
tions, labeling, and other regulations pertaining to radioisctopes except
that an Authorization For Radioisctope Procurement will not be required.
Authorization-exempt quantities may not be used in human beings except as
permitted by a valid authorization.

Basic rationale and calculated data for the above factors are presented

nd evaluated in the text of this Appendix,

A sealed source is defined as a radiocactive material that is encased in,

and 1= to be used in, a container in a manner intended to prevent leakage of the
radioactive material.
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PROPOSED AUTHORIZATION-EXBMPT QUANTITIES

TABLE 1

1.0 pe

Y 9%

Tc 96

Mn 52
Ba~-La 140
v 148

Te 129w
Ag 105+
Fe 59»

In 1li»
Sr 89w

Y 91w

Sb 12i»
Sc Lo»
Ce-Pr 1lLi»
Ru~Rh 106#
Co 60w

Bu 15h»
Ca-Ba 137T»
Ki 63»

Tec 99

Ni 55»

Cl 36»

50 me

T 18
Mn 56
Cu 84
Ge 71
Pd~-Bh 103
Cr 51
Be 7
8 35
T1 204
Fe 55
c1

*Proposed quantity same as that permitted under present
exempt-quantity systeam.

Note:

Radicisotopes are listed according to half-life within

sach coluam.

Authorization-exempt quantities for sealed sources are 10 times

the non-sealed source quantities for radioisotopes listed in

0.1 pc and 1.0 mc columns, and are the same as the non-sealed
source quantlties for the remaining radioisotopes.

I18482b
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Tir 211 wdime micsn]llaneons fatiors aze ‘il TU is expect. o that wart

antheniaationes -

bt radieirotenes will be “arlles by ~oilentific snd e uccticra’
Larsonn:l who will have acequate fa<ilitins an’ Lralnin: o at least available

.= ltation on radiolantope tehnigues. or the most part, utility is expected
to be well established, Authorization-exempt jquantities may be usad to a small
extent Wy curlosity-seekers and youthful investigators. The availability and

cost of the radicisotcpes are expacted to restrict use by this type of personnel.

The primary basis for ¢stablishing authorization-exempt quantities has
been that of limiting the possible axposure to any organ in the body to 300
mrem per ireek, in the event that one quantity in solubls form might be takea
into the body repsatedly omce each week. ZExceptions to this are the exampt
quantities proposed for Sr-Y 90, Po 210, I 131, Ca LS and T1 20L. For these
radioisotopes, with the exception of I 131, repeated weekly intake of the
proposed quantity for any of these radioisotopes would exceed MPE to some
body organ by a factor of only 2 ¢o 3. This factor for I 131 is L0, which
is considered acceptible on the basis of the utility and extensive past

experience with this racioisotope. The proposed quantitles are not conzidered

to present a significant external radiation hazard although frequent inadvert-

ent contact or near contact exposures could greatly exceed 300 mrem per week.

The primary factor for establishing authorization-exempt quantities, that
of limiting internal expcsure to MPE for any organ in the body, was chosen
because it 1s considered to be conservative and 1is the most definite basis
available, This 1is a good baﬁia from which modifications can be made to
allow for factors that cannot be numerically evaluated, such as utility,

possibility of long-term contamination and the likelihood of a person
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incestive an appreciahie mantity of oo~ lloferhoce, TR VY L A user

jmzeutive or inhalin. = rizjer cortion of an ex:nt cuantity, week - Tler week,

ie comeidered tn be very lov.

1t i> pelieved trat most of the quantities couled lLe safely increased

severalfold go far as the average user is concerned. Such an increase mey be

warranted by future findings, such as increased utility and further experience
in hazards involved. BExternal exposures would become more significant for

larger quantities as would long-term contamination of facilities and public
domain, especilally for long-lived radioisotopes.

EXPECTED COMPETENCE AND FACILITIES OF USERS

Relatively small quantities of radiocisotopes have wide utility in a
number of fields as indicated in Tahle 2. 1In this table It is noted that
the preponderant applications are scientific and educational (which justily
the existence of authorization-exempt quantities) rather than applications
of questionable nature. This outline also suggests that most prospective
users of authorization-exempt quantities have advanced education and facili-

ties which should assure a reasonable degree of health safety.

The expected frequency or continuous use of authorization-exempt

quantities are significant in establishing such values. Frequent or continu-

ous use by individuals in the categories of curlesity-seekers is considered

to be very unlikely. Those in technical categories may be axpected to

engage in repeated studies. However, continuous use will not be generally

anticipated because: (1) many studiss will likely be short-range; (2) long-
range studies are likely to lead to the need for quantities exceeding those
184828
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Possible Fields
of Use

Bioclogy
Plant
Aniasl

Physical & Chemical
Research

Industrial Research

Standards

Instroction &
Btudet Participation

Public Demonstration
& Exhibits

Touthful Investigator

Curiosity Seeker

Crackpot

TABLE 2

FACTORS OF UTILITY, FACILITIES AND TECHNICAL COMPETENCE
FOR EH:SHN&.—.WO’IEH QUANTITY CONSIDERATIONS

Adequacy Of Facilities For
Seall Scale Tracer Program

cugﬂ&!ﬂﬁf?_&rs
in university or hospital

Usaslly adequats(proba
in university or college

Usually adequate(probably
in industrial ressarch
laboratory)

Usually adequate{probably
in eatablished radiolsotope

laboratory)
Daually adequate(high
schools & universities)

Usually adequate {prepara-
tion probably performed in
established radioisotopes
laboratory)

Quaaticnable

Questionable

Questionable

Training or Bducation
Technical{person probably
exparienced or consultation
avallable)

Technical(person probably
sxperienced or consultatlon

available)

Tachnical(person probably
axperienced or consultation .

available)

Technical{probably experienced
person) _

Teaching or Technical
(sxperienced personnel
provides supervision) .

Probably techmical

High school student(with
possible advice from
teacher)

Unknown. Intentions probably
good

Unknown.
able

Intentions question-

-2 -

Utility - Examplea Of Use

Range of Activity
Useful in Saall
Scale Studies

Translocation, uptake, auto- Less than 1 - 25 o

radiograss,photosynthensls,
blood studies, metabollam.

Autoradiograss, radistion
characteristics, tracer stud-
ies, chemical reactions &
processes, lubrication,
friction, surface transfer
of saterial, fluid flow.

Surface transfer of metal,
corrosion, lubrication,
friction, alloying, sixing,
fluid flow, electrical.
Calibration, refersnce
BOUrces.

Fundamentals of radio-
activity and tracer studies.

pamonstration of radlo-
activity or products.

Educatiocn

Probably none

Probably none

L * ] - 100 uc
" * 1 - 100 ;¢
L] * 1 - 100 ne
» " 1-25M¢c
" * 1 -25¢
” » 1 -10,uc
- - - 4
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proposed for authorization-exempt transfer. From the foregoing considerations

it is expected thet these quan®ities will not be used for extended periods of
time by any given individual and therefore the assoclated potential hazards
should be minimized. BExperience during the past five years with the present

exempt quantities has failed to indlcate a single case in which hazards have
been created by thelr use.

AVAILABILITY AND COST

In Table 3 coneiderations are presented on the availability and cost

factors of authorization-exempt quantities. These factors, along with costs
of suyitable instrumentation, should restrict the use of authorization-exempt
quantities for the users expected to be the most lacking in training and

facilities, 4. e., curiosity-seekera and the youthful investigators.

MATERIAL CONTROL AND CONTAMINATION OF FACILITIES

Appreciable contamination of an authorization-exempt quantity user's
laboratory 1s not expected because most users will be engaged in scientific
study which cannot be satisfactorily conducted with contaminated facilities.

Also their equipment and technigues will rmost likely be adequate to pravent

widespread contamination. However, since contamination presents a potential

hazard and is more serious for long half-lived materials, the authorization-

exempt quantities for long~lived materials should be less than those for

short-l{ved materials. It is expected that discretion will be sxercised in

disposal. Even if this is not the case, significant hazards would not be

expected from disposal of waste materials by methods normally employed for

184830
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TABLE 3

AVAILABILITY OF AUTHORIZATION-EXAMPT QUANTITIES
AND ITS SIGNIFICANCE ON ASSOCTATED HAZARDS

Suppliera

Commenita

Primary Suppliers, CRNL,
Brookhaven, etc.

Authorised Sacondary
Suppliers

Authorized radioisctopes
users

Transfer between unauthorized
users

F184831

- 28 -

Present policy sxcludes preparsation of
authorisation-exempt quantities except
in special cases. Shiculd they set up a
distribution program for this level of
activity, 1t is likely that hsndling costs
alone would restrict general usage by the

curliosity seeker and the youthful investiga-
tor.

Present set-ups do not provide for routine
authorisation-exempt quantities distribution
nor has any pricing policy been eatablished.
Should demand for these quantities increase
to offer a profitable business opportunity,
the secondary supplier probably would develop
such a distribution system. Although costs
of such quantities have never been establish-
ed, handling and distribution probleas would
dictate prices high enough to significantly

restrict the use by youthful investigators
and curiosity seekers.

These will probably be the most common
source of supply. In general, it is ex-
pected that the autherlzed user will use
discretion as to whom he gives radicisotopes.
It seems reasonable to expect that the
recipient would usually have technical

training, adequate facilities and a source
of consultation.

It is expected that unauthorized user
{recipient of authorization-exempt quantities)
transfer will be primarily between personnel
of aimilar technical levels. Since it is
expected that most authorization-exempt -
quantity users will be technically trained,
such transfer probably will not significantly
increase the associated hazards so far as
this type of user is concerned. Transfers

of this type probably will not be great in

number because of the limited quantitiles
involved.
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similar non-radicactive items. For example, all liquid and soluble wastes
could be disposed of in the sewer system. The rrobability of contamination
of the public domain to create a health hazard is considered to be negligible

and significant contamination of items with which %he public would come in

contact would not be expected.

CONTROL

In the use of authorization-exempt quantities,regulations in the Federal

Register will provide that: (1) users will comply with AEC radiolegical

health safety regulations, (2) materials being trarsferred from suthorized
users or secondary suppliers will be in properly labeled containers, (3)
materials will not be used for medical purposes, (L) materials will not
be fabricated into products meant for distribution to the general publiec

for medical application,or as toys or novelties, (5) sealed scurces will

comply with standards for sealed sources,

HEALTH HA2ARDS TC PFRSONNEL

It appears that facilitles and equipment available to users in

scientific and educational fields will be adequate to handle and control

low microcurie quantities of radioisotopes. The degree of hazard to

personnel using authorization-exempt quantities will depend upon their

training, work habits, available equipment and type of use. In Table L

some of the well known factors of internal and extermal exposure are

cutlined.
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Type of Exposure

. !2
TABLE L

FACTORS INVOLVED IN RADIATION EXPOSURE TO FERSOMNEL

Factors ao._..ﬂm»guua .

1o Bxposure Mode of Intake

Internal

External

Lack of tralning
Inadequate facilities
Carslesmens
Intentional) Intake
Ignorance of hasards

Ingestion

Technlgues
Acclidental Intake

Through Skin

Lack of training
Inadequate facillities
Careslesmess
Intentional exposure
Unavoidable exposure
Ignorance of hasards
Techniques

- 30 -

Sourcs of Exposure

(Conteminated articles such
M-.. hands, food, cligarettiss,
stc.

{Materials containing radio-
(isotopes.

MEwogo Eﬂo&hﬂ.o.ﬂhno-.
alets.

thoo@ﬂ.ou through skin or
cuts and abrasions in skin.

Unehielded radioisotopes
(inoludes contamination).
Scattersd radiation.
Radiation not absorbed
by shielding.

Unlabeled redicactive
pources.

Control Measures

Proper training
Proper tachniques
Adequate facilities

" KEnowledge of hazards

Proper personnel attitude

Proper training

Propsy techniques
Moeguats facilities
Knowledge of hasards
Proper perscnnel attitude

APPENDIX "C®
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The nebulosity and variety of factors involved in the prebability of

exposure by ingestien or inhalation in specific operaticns precludas concrete

examples., On basls of experience, however, it seems reasonable to conclude

that ingestion or inhalation of significant quantities from use of low micro-

curie amounts of activity are remote even when the most elementary health

safety practicee are followed, Nevertheless, in considering authorization-

exempt quantities the possible hazards from accidental intake of all cor

large fractions of such quantities must be evaluated.

Internal Exposure

The following factors were considered in appralsing hazards associated
with intermal exposure:
1. Body burden as presented in NBS Handbook 52

2, Weekly intake (single intake once/week) to

deliver MPE to any organ
4) Ingestion
B) Inhalation
1. sﬁluble
2. insoluble
3. Single intake {one intake event) tc deliver MPE
Yo any organ
A) Ingestion
B) Inhalation
1. soluble
2. insoluble

L. Continuous intake in water and air (NBS Handbook $2)

5. Interrelationship of above items

FE8483Y -3 - AFPENDIX "C*



Maximum dermissible single intake valies, MPSI, (for single intake event )
and maximum permissible weekly intake values, MPWI, (single intake once each wesk)
have beer determined on the basis of MPE tc either the GI tract, lungs, or critica.
organ (as listed in NBS Handbook 52). Table A in the annex of this Appendix
lists these values by isotope for ingestion and inhalation based on MPE to ea.:
of these organs. Table B of the Annex shows continucus weekly intake values
determined by using NBS Handbook 52 MPC values for water and air along with

MPWI (single intake once/week). These values agree rather closely.

Attention is called to the use of the terms ®critical organ® and "limiting
organ® in the text of this Appendix. 1In most instances, "critical organ® is
that argan listed in NBS Handbook 52 for each respective radioisotope., For
radioisotopes not listed in NBS Handbook 52 ®eritical organs® as suggested
by Dr. K. Z. Morgan's group, Health Physics Division, Cak Ridge National

Laboratory, are used. ™Limiting organ® is that argan for which the maximum

permissible intake, based on MPE to any organ, is the lowest,

Data on Maximum Permissible Single Intake are *aken directly from or

calculated from equations centained in a prepublication copy of "Developments

in Internal Dose Determinations® by Dr. K. Z. Morgan. It is possible that

some of the data as presented in the prepublication copy may be changed

vefore final publication. If such changes should occur, three to fourfold

variation in the prepublication data would dbe necessary to significantly

affect the proposed authorization-exempt quantitles.

The values considered mest significant for establishing authorization-

exempt quantities have been extracted and are presented in Table 5. Values
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FXCERPT FROM MASTER TABIE'®oN COMPARISON OF
BODY BURDEN WITE MAXIMUM PERMISSIBLE SINGLE
AND WEEXLY INTAKE BY INGESTION

TABLE S

(Expressed in Microcuries)

WPSI MPWI MPWI
Half-Life Body Limiting Liniting Critical Organ
Tsotope Physical Burden(b) Organ(e) Qrgan(d) {NBS 52)(s)
P 18 1.87 nr 24 L30 130 14000
Mn 56 2.59 2.0 L3 43 2500
K 42 12.44 20 U 1 200
Cu 84 12.88 150 100 100 840
Pd 109 13.1 1.5 26 26 200
Ge 72 .25 8 10 10 560
Na 2'.!. 111-9 15 T3 Te3 170
As 76 26.8 10 11 11 350
Rh 105 36.5 9 27 27 11,0
La 140 'y 2h 7.9 7.9 220
As 717 1.67 da 10 15 15 1100
& 153 1.95 32 12 12 920
Y 90 2.5k 52 3.5 3.5 8s
Au 198 2.69 10 18 15 15
Mo 99 2.85 50 19 19 210,000
Re 186 3.8 18 15.9 15.9 1430
Te 96 h03 5 6.2 6'2 u-ln
Mn 52 5.8 2 N b 32
g 111 7.5 36 23 23 5100
1131 8 0.3 .47 0.22 0.22
Ce 71 1.4 67 820 820 5800
Be-la 140 12.8 S k.3 h.3 10
Pr 143 13.8 29 26 26 120
P 32 15.3 10 12 12 1k
v 48 16.0 20 h.S 4.5 160
Pd-Rh 103 17 6.0 110 100 100
Rb 86 1%9.5 60 11 11 Lé
Cr 51 26.5 390 720 720 1200
Te 129 32 103 5-6 506 6-2
¥b 95 35 90 15 15 62
Ag 105 45 18 h.5 L.5 1900
Fe 59 h603 11 905 1.6 106
In 11 50 8 3.7 3.7 730
sr 89 83 2.0 U 3.6 3.6
Bs 7 S4.5 670 210 210 670
TS LY 15 i 6.5 6.5
sb 124 é0 28 4.8 4.8 2600
Ir 192 70 3.L 7.8 7.8 8.)
Sc L6 85 6.0 5.8 c.8 12
S 35 87.1 100 140 9 9L
Te 127 90 4.0 24 16 16
Ta 182 111 6.5 T2 7.2 1800
Sn 113 112 80 2L 2L 90
-3 - APPENDIX =C®
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TABLE S

EXCERPT FROM MASTER TABLE (2) CN CCMPARISCN OF
BODY RURDEM ¥TTF MAXIMUM PERMCZSSIBLE SINGLE
AND VEEXLY INTAKE BY IMOESTION
(Expressed in Microcuries)

MPSI MPWI MPWI

Isoto Half-lLife Body Limiting Limiting Critical Organ
ee Physical _ Burden(b) Organ{e)  Organ{d) (NBS 52) (e)

Po 210 138.3 da 0.02 0.071 0,033 0.033

w 185 140 70 20 20 1800

Ca L5 152 65 89 5.0 5.0

Zn 65 250 L30 23 23 330

Ce-Pr 1hll 275 5 th l.1 1.1

Cd-Ag 109 330 Lo 110 1 1

Na 22 2.6 55 9.4 I 10

T1 204 2.7 180 16.7 16.7 100

Pm 147 2.7 120 110 31 31

Fe 55 2.91 1000 8L0 65 65

Co 60 5.3 3.0 5.0 5.0 150

Eu 154 S.h 22 9.1 0.94 0.54

H 3 12.5 10,000 1300 1300 2L0C

sr-Y 90 25 1 7.6 0.039 0,039

Cs-Ba 137 37 90 13 6.4 b4

Ni 63 85 110 6.1 6.1 660

¢ W 5720 250 140 Lo LO

Te 99 2.1xt 33 47.7 L7.7 1200

Ni 59 2 to 3 x 335 39 150 150 2300

cl 36 L. x1 200 29 29 37

(a) See master table, Table "A", in Amnex of this Appendix. Radioisotopes
listed in order of half-life. -~

(b) From NBS Handbook 52 (Soluble materials only).

(¢} Maximum Permissible Single Intake, Limiting Organ. The limiting organ
is that organ for which the permissible intake is the lowes* numerical
value for soluble materials. MPSI is that quantity of a radioisotope
which will deliver 300 mren to the limiting crgan during the week
beginning at the start of the intake period. (Period eof intake considered
to be not more than 1 day). MPSI values taken directly from or calculated

from equations contained in a prepublication copy of Dr. K. 2. Morgan's
"Developments in Internal Dose Determinations.®
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TABLE § gcawtinued)
E(CERPT FRCM MATAR TARLZ(®' o ~O"pRISON OF
BODY BURDEY WITH MAXIMU™ FElRVMIZZIBLE SINGLE
ENT WTEEKLY TNTAZE Y IMISEITION
(Expressed in Micrccuries)

(d) Maximum Permissidle Weekly Intake, Limiting Organ. MPWI is that quantity
of a radioisotope which, if taken internally once each week, will deliver
300 mrem to the limiting organ. (Period of intake considered tc be not
more than 1 day). Intake by either ingestion or inhalation, Over one-
half of instances in which MPVI for the limiting organ and NBS Hardbook
52 critical organ are the same, intake is by inhalation., When MPWI,

limiting organ and MPSI values are the same, the GI tract is limiting
crgan.

(8) Maximum Permissible Weekly Intake, Critical Organ (NBS Handboeok 52).
Lowest value either by ingestion or inhalation (inhalation insolible
not considered). Quantity shown is that which can be taken into the body
via lungs or GI tract without exceeding MPE to the NBS 52 critical organ.
Exposure to lunegs and GI tract not taken into consideration.
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1isted in this table were silected by evaluating the following fact.rs:
(1) Inhalation of inscluble materials are not considered
as sienificiant as intake of soluble materials and are
therefore nct listed in this table because:
a) MPSI values are only slightly mcre limitirg
than corresponding values for the GI tract (in

the order of 0.5 to 0.9 those for GI tract)

b) Only particulates in the order of 0.25 to

5 microns diameter are retained in the lungs

c) Significant number of such particulates
would neither be involved nor produced in normal
radioisotope use {in fact it is not easy to produce

such particles with equipment designed for that

purpose)

(2) MPSI, limiting organ, are lowest values based on MPE
to any organ for a single intake. (This is usually
GI tract which, for soluble materials, is most always

one-half the value for the lungs)

(3} MPWI, limiting organ, are lowest values based on MPE
to any one organ for repeatec weekly intakes (usually
established by GI tract, however, for some radic-
isotopes MPKI is lowest for MPE to some other organ

because of concentration and long effective half-life

in that organ.)

1184839 - % - APPENDIX ~C*



(4} MPWI, critical organ, based on permissibdle weekly intake
to deliver MPE to critical organ (NBS Handbook 52) under

equilibrium conditions. (BExposure to other organs such

as the Ol tract not considered.)

(S) Body burden

a) it shows hazard frem jsotapes deposited in
the boedy

b) it is a value widely used for comparing
hazards of deposited materials

¢) values have been agreed upon by NCRP

It 12 to be emphasized that for soluble materisls, MPSI values can be
repeated weekly when considering exposure te the QI tract and lungs because

of the very short effective half-life of radioisotopes in these organs.

External Exposure

In handling authorization-exempt quantities it is reasonably expected
that users will normally keep their hands at least 10 cm away from the

source and their body a foot away. Alsco, it is to be noted that:

1. Considerable protection from beta emissions is

afforded by their absorption in walls of glassware

2. Time in actuazl handling of radicactive material is
expected to be relatively short

3. The specific activity of the radicactive material

in general is expected to be low
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Indiscriminate use by irresponsible users or persons not familiar with

the hazards could result in local exrosure appreciably in excess of MPE.

SEIECTIC™ F SUSAESTED AUTHRIZATION-EXZMET QUANTITIES

Table 1 presents the amounts for the various radiolsotopes which are
proposed as authorization-cxempt quantities. The n»rimary basis for
estabiishing authorization-exempt quantities is that of limiting the
possible exposure to any organ in the body to 300 mrem per week in the
event that onme quantity, in soluble form, might be taken into the body
repeatedly once each week. Other factors considered are extermal hazards,
contamination of laboratory facilities by long-lived materials, utility of
radioisotopes and experience from the radioisotopes distribution program.
Table & shows the most partinent an& decisive factors used in selecting

the authorization-exeﬁpt guantities far each radiocisotope corsidered,

The propesed exempt quantities for Sr-Y %0, Po 210, Ca LS and Tl 204
exceed their respective lowest MPSI or MPWI values by a factor of 2 tc 3.
(Increased because of utility.) The propesed quantity for I 131 is LO
times preater than the MPWI value for the critical organ. This in¢rease
for I 131 was based on utility and extensive past experience with this

radioisotope.

The primary factor for establishing authorization-exempt quantities,
that of 1limiting internal exposure to MPE for any orgen in the body, was
chosen because it is considered to be the most definite and conservative
basis. This is a good basis from which modifications can be made to

allow for factors that cannot be numerically evaluated, such as utility,

BRI LR -38- APPENDIX “C*



TABLB 6
BVALUATION OF FACTGRS IN ESTABLISHING

AUTHORIZATION-EXEMPT QUANTITIES FOR SPECIFIC RADIOISOTOPES

Po 210

Sr-Y 90

Y 90
Te 96
Mn 52
Ba-La 140
v L8
Te 129
Ag 105
Fe 59
In 114
Sr 89
T 91
Sb 124

Sc L6

F184842.

Authorization-Exempt Quantity, 0.1 uc

Limit set is approximately three times MPST and MPWI values
for limiting and critical organs becauss of utility.

Limit set at three times MPWI for c¢ritical organ because of

utility. Quantity could be 7 uc if based on MPSI for limiting
organ.

duthorization-Exespt Quantity, 1.0 uc

Limlt set by MPSI and MPWI for limiting organ. Quantity could
be 85 uc if based on MPWI for critical organ.

Iimit set by MPSI and MPWI for the limiting organ. Quantity
could be LhO sc if based on MPWI for critical organ.

Limit set by MPSI and MPWI for limiting organ. Quantity could
be 32 nc if based on MPWI for critical organ.

Limit set by MPSI and MPWI for limiting organ. Quantity could
be 10 nc if baeed on MPWI for critical organ.

Limit set by MPSI and MPWI for limiting organ. Quantity cculd
be 160 mc if based on MPWI for critical organ.

Limit set by MPSI and MPWI values for limiting and critical
organs.

Limit set by doubling MPSI and MPWI for limiting organ. Quantity
could be 1500 nc if based on MPWI for critical organ.

Limit set by MPWI for critical organ. Quantity could be 10 ac
if based on MPSI for limiting organ.

limit set by MPSI and MPWI for limiting organ. Quantity could be
730 pc if based on MPWI for critical organ.

Limit set by MPWI for critical organ. Quantity could be 1k uc if
based on MPSI for limiting organ.

Linit set by MPWIL for critical organ. Quantity could be 1L pc if
based on NPSI for limlting organ.

Limit set by MPSI and MPWI for limiting organ. Quantity could be
2600 jc if based on MPWI for critical organ.

Limit set by MPSI and MPWI for limiting organ. Quantity could be
12 juc 1f based on MPWI for critical organ.

-39 - APPENDIX *C®



TABIB 6 {continued)

EVALUATION OF FACTCRS IN ESTABLISHING
AJTHORI ZATION-EXEMPT QUANTITIRS FOR SPECIFIC RADIOISOTOPES

Authorization-Exempt Quantity, 1.0 mc

Ce~Pr 1} limit set by MPWI for critical organ. Quantity could be 5 ue
if based on MPSI for limiting organ.

Ru-Rh106 Limit set by MPSI and MPWI for limiting and critical organs.

Co 60 limit set by MPSI and MPWI for limiting organ. Quantity could
be 150 uc if based on MPWI for critical organ.

Bu 154 Timit set by MPWI for critical organ. Quantity could be 10 nc
if based on MPSI for limiting organ.

Ce-Ba 137 ILimit set by MPWI for critical organ and the possibility of
long-term contamination of latoratory facilities. Quantity
could be 13 juc 1f based on MPSI for limiting organ.

ML 63 limit set by the possibility of long-term contamination of
laboratory facilitles and MPWI and MPSI for lisiting organ.
Quantity could be 660 nc if based on MPWI for critical organ.

Tc 99 Limit set by the possibility of long-term contamination of
laboratory facilities., Quantity could be 50 microcuries
if based on MPSI and MPWI values for limiting organ and
1200 microcuries if based on MPWI for critical organ.

Ni 59 Limit set by possibility of long-term contamination of laboratory
facilities. Quantity could be 150 uc on the basis of WPSI and

MPWI values for limiting organ and 2300 uc if based on MPWI
for critical organ.

cl 36 Linit set by the possibility of long-term contamination of

lgboratory facilities. Quantity could be 30 uc if based on MPSI
and MPWI values for limiting and critical organs.

Authorizgtion-Exeapt Quantity, 10 uc

K L2 Limit set by MPSI and MPWI for limiting organ. Quantity could
be 200 pe if basad on MPWI for critical organ.

Pd 109 Linit set by MPSI and MPWNI for limiting organ. Quantity could
be 200 uc if based on MPNI for critical organ.

Na 2k Limit set by MPSI and MPWI for limiting organ. Quantity could
be 170 mc if based on MPWI for critical organ.

Ga 72 Limit set by MPSI and MPWI for limiting organ. Quantity could
be 560 pc if based on MPNI for criticsl organ.
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TABLE 6 (continued)

EVAIDATION OF FACTORS IN ESTABLISHING
AUTHORIZATION-EXEMPT QUANTITIES FOR SPECIFIC RADIQISOTCPES

Authorization-Exempt Quantity, 10 uc (cont.)

As 76 Limit set by MPSI and MPWI for limiting organ. Quantity could
be 350 uc if based on MPWI for critical organ.

Rh 105 Limit set by MPSI and MPWI for limiting organ. Quantity couid
be 1LO uc Lf based on MPWI for critical organ.

1a 10 Limit set by MPSI and MPWI for limiting organ. Quantity could
be 220 mc 1f based on MPWI for critical organ.

Az 77 Iimit set by MPSI and MPWI for lismiting organ. Quantity couwld
be 1100 uc 1f based on MPWI for critical orgen.

Sa 153 Limit set by MPSI and MPWI for limiting organ. Quantity could
be 920 ac if based on MPWI for critlcal organ.

Au 198 Limit set by and is the same for MPSI and MPWI for limiting
organ and MPWI for critical organ.

Mo 99 Limit set by MPSI and MPWI for limiting organ. Quantity could
be 210,000 ue 1f based on MPWI for critical organ.

du 199 Limit set by and is the same for MPSI and MPWI for limiting
organ and MPWI for critical organ.

Re 186 Limit set by MPSI and MPWI for limiting organ. Quantity could
be 430 pnc 4f based on MPWI for critical organ.

Ag 111 Limit set by MPSI and MPWI for limiting organ. Quantity could
be 5100 uc if based on MPWI for critical organ.

I11 limit¢ set on basis of utility and past experience with radio-
isotopes. Quantity would be 0.22 nc on basis of MPWI for

the critical organ and 0.47 mc if based on MPSI for limdting
organ.

Pr 143  limit set by MPSI and MPWI for limiting organ. Quantity could
_ be 120 uc if based on MPWI for criticel organ.

P32 1imit set by and is the same for MPSI and MPWI for limiting
organ and MPWI for critical organ.

Rb 86 Limit set by MPSI and MPWI for limiting organ. Quantity could
be L6 uc if based on MPNI for critical organ.

Nb 9% Limit set by MPSI and MPWI for limiting organ. Quantity could
be 62 nic if based on MPWI for critical organ,
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TABIR 6 (continued)

EVAIDATION OF FACTORS IN BSTABLIMING
AUTHRIZATION-EXEMPT QUANTITIES FOR SPECIFIC RADIOISOTOPES

Authorization-Exempt Quantity, 10 mc (cont.)

Ir 192 Limit set by and is the same for MPSI and MPWI for limiting
organ and MPWI for critical organ.

Te 127 Limit set by and is the same for MPSI and MPWI for limiting
organ and MPWI for critical organ.

Ta 182 Limit set by MPSI and MPWI for limiting organ. Quantity
could be 1800 pc if based on MPWI for critical orgen.

Sn 113 Timit set by MPSI and MPWI for limitling organ. Quantity
could be 90 ac 1f based on MPWI for eritical organ.

w 185 Limit set by MPSI and MPWI for limiting organ. Quantity
could be 1800 uc if based on MPWI for critical organ.

Ca L5 Limit set by doubling MPWI for critical organ on basis of
utility. Quantity could be 89 jc if based on MPSI for
limiting organ.

Zn 65 Limit set by MPSI and MPWI for limiting organ. Quantity
could be 330 nc if based on MPWI for critical organ.

Cd-Ag 109 Limit set by MPWI for critical organ. Quantity could be
110 pe if based on MPST for limiting organ.

Na 22 Limit set by and is the same for MPSI and MPWI for limit-
ing organ and MPWI for critical organ.

Pm 1hL7 1imit set by MPWI for criticsl organ. Quantity could be
110 pc if based on MPSI for limiting organ.

Authorization-Exempt Quantity, 50 ac

F 18 Limit set at 50 microcuries which is considered as a sufficient
quantity of this radioisotope with respect to utility for
authorization-exempt use. Quantity could be L30 uc if based

on MPSI and MPWI for limiting organ and 14,000 nc if based on
MPWI for critical organ.

Mn 56 Iimit set by MPSI and MPWI for limiting organ. Quantity could
be 2500 mc if based on MPWI for critical organ.

Cu 64 Limit set by MPSI and MPWI for limiting organ.

Quantity could
be 8LO uc if based on MPWI for critical organ.

Ge 71 Linit set at 50 juc which is considered as & sufficient quantity

of this radi