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Dear Mr, Miller:

A number of the items raised in your letter of 4 June 1954 hove
besn brought to the attention of the Regents twice last ysar, and heve besn
appreved by them in principle, The reason for desiring to eppear once more
befors the Regents and their cormittees is due to the increased cost of the
reactor building by approximtely $200,000, The reasons for this incre:se
were described in detail in the 13 May 195h letter to President Sproul.
However, we are pleased to mako  point by point comments or enswers to state-
ments or questions put by you in order to halp clarify ths ontire matter.
Your jaregrarhing notation is usad, It might be well to state at this time
that the proposed nuclear reactor is a multi-functioned unit that ecevld bo
erperted to have an imprTtant teaching function, in addition to the experi-.
mental medical ressarch that is being planned. It is suitalle for teaching
gradrate stndents and engineers concerning reactor theory and operatior.,

It ir wnlikely that it would becoms obsolescent in the foresecable futira
even if other reactors are built in this area, This is partly due to the
fact that the deeign of this particular reactor permits a teaching function,
88 wcll as medicsl and other types of research. A simllar situatior erista
with respect to the cyclotron on this campus, which has been kept quite
tusy for & number of years even with other larger cycloirons in the strte.

1) See latter from Mr. Robinzon, Treesurer of CICR. There is no conflict
between the terms of the CICR gift and the ultimate use of the resctor
as precented to the Regents,

2-a) 1In order to evaluate the adequacy of our financial plan for operction
for a reasoneble timn a breakdown of estimated coste and estimated
income will be made. First it should be stated that a nurber of
msmbers of the Department of Radiclogy will be avallable as consvltants,
at no charge to the Reactor Program, to assiat in the planning, oygani-
zgation, and to soms extent in the exccution of the work. Thie category
includes Drs., Dowdy, Oreenfield, Bsnnett, Libby, and others, all cf
the Rsdiology Department. Also included are tin assistant prefeccors
who will be funded as line items of the Radiclogy Department in 1955.56,
These two men are needed by the Department whether there will or will
not be a nuclear reactor program, They will contribute a portion of
their time, as consultants without charge te the Reactor Frogram, in
the areas of isotope production and some of the radiation research work,

Tho following is a statement of the estirmted cost to the Univercity
for operating the reactor snd for carrying out the necessery resenrch
work to thoroughly calibrate the reactor and to do the necossary bio-
logical anirml work prior to use for humus.
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Mr. Miller -2 9 June 1954
For (1. Asst, Research Physicist (Reactar Physicist) $5,000.
oparation (2. Jr. Ressarch Physicist (Reactor Physicist) 4,980,
of the 3. Secretary-Stenographer 3,060,
reactor (4. Supplies and Expense Y Uko

Sub-total n5p98ho
For physd-(5. Asst, Research Physicist, for physical
cal calle dosimetry and calibration 6,000,
btration of(6. Asst. Research Chemiat, for research 4n
reactor & production and use of radioisotopes
tiologiocal and chemical control of reactor 6,000,
dosimetry (7. Asst, Research Biophysioist, for biological
prior to dosimetry and related work 6,000,
uge for (8. Supplies, equipment, including animels,
humans & phanfom mterials, ionisation chambers 2,516,
- for radio«{9. Travel 1,000,
isotope
production( ‘ Subwtotal $21,96.
15,984,
plu. g|26'

Orand Total  $§37,500,

Frony the above the minimm cost of ration of the reactor is estimted

- as §15,984 per anmum. This inedludes only items for the safe snd proper
opent{on, as well as maintenance of the reactor. The additional cost
of the research progran is $21,516, This latter sum will result in
measurement of the thermal snd fast neutron fluxss, as well 28 the
gamma ray intensities of the beams withdrawn from ths resctor. Addi-
tionally, measuremants will be made of the thermal flux available in
various locations inside the resctor and the performance of the reactor
with regard to production of radioisotopes. Ths research program will
also result in various measurements of the effects of reactor radiations
on animals so that the eventual safe use for humans will be assured,
Reports will be written desoribing the results of the above research
and will, in effect, Gonstitute the return for the expenditure of the
grand total of $37,500,

Two years of cperation at the above level is guaranteed by tho Atomie
Energy Commiseion. In their 15 April 1954 lotter they state that con-
tinued use of the reactor may bs reasonably anticipated beyond the
first two years despite the fact that no legal commitmént beyond two
years can be made at the present tims. Additionsl grants are expected
from other governmental agencles such as the Alr Force (a request to
submit & proposal has been received by the Air Force) and the U, 8,
Public Health Service, After the reactor has besn thoroughly proven
for use in commection with medical therapy, it is anticipated that
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incoms will be darived from patiente receiving treatmint at the reactor,
as well as from the sale of radioisctopes and irrediation servicés,

2-b) No confliot exists betwsen the dedication to treatment of human patients
desired by the Atomic Energy Commission and the psrformncde of cancér
experimental work and tredtaent desived by OICR since thess are equive
slent aims, stated in different words, There is &lso no conflict
between desires of the Atomdo Bnergy Commission and thé ultimits use
of the reactor. The Atomlc'Energy Comsission has been thoro ,
briefed on 411 aspects of ouf proposal, and recognitith of this fact
as well as spproval is oontained in the last paragraph bf
their 15 A 195k lstter. - .

2-0) The technical staff of the Radiology Department has already had much
experience in the hendling of radiolsotopss, familiarity with the
pecessaty safaty provisions dssciibed in various regulations promul-
gated by the National Bureat of Standards (e.g.; Handbovk Ll) and even
with an identical type of muclear reactor. Thus thers is no problen

. 4n connection with complying with the Atomic Energy Act and the re-
quirsmantd of the Atomic Enmergy Commission that is not familisr to
the etaff., The Radiclogy Department will assums responsibility for
complisnce with all necessary requiraments,

2-d) 7Thd 11-1t of one kilogram 6f U235 not only will not impose smy harde
ship on the reactor program, but is the limit desired for technicel
reasons by the staff of the Department, The fusl is to be lent to

w the University by the Atowis Energy Commission snd remins the property
of the Atomic Energy Commssion. This s a mtter between these two
entities., It is for that resson that North Amsrican Aviation does not
becoms involved in obtaining the fusl for the University, The Atomdc
Energy Commission bas indicated in national pubtlioity that the U235
will be lent to suitable cetiters for suitable ressarch purposes. Ths
extent to which the Atomic Energy Commission has already proceeded in
negn:::atim with us indicates that they regard UCLA as a snitable
col .

3) It should be understood that the radiaticns to bs protected against
are basically not different in their effects from those produced by
eyclotrons, synchrotrons, or ‘even by x-ray machines, In all cases
one must comply with lmown (to us) standarda of protection as put
forth by the Rational Burean of Standards, What differs in these
variovs exanples 1s ths cost of providing the appropriats protection,
The problem of insurance 1s not differsnt here from what is reeded
for any device capable of producing ioniaing radiation,

i)  The statement is correct. A detalled analysis of the operation costs
for the first. two years if given in item 2-a),

S)  As shown in item 2-a) the operating cost is expected to be a total of
$37,500 per annum to be paid by the Atomic Energy Commission. It
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would be well to restats at this point that the Atomic Energy Com-
miasion is willing to pay $37,500 per arnom for & two-ysar period
because they are very interested in having the reactor calibrated and
all radiations measured, both from a physical and from a biological
point of view, This involves using both physical instrumenta such as
donigation chanbers and biologlcal entities (rice, rats, rabbits, dogs,
otc.). The reports that will be written desoribing all such work will
be what the Atomic Energy Commission obtains for its expenditure.
After this initisl calibration work the Atomic Energy Comulssion 1s
interested in using the reagtor with its known and calibrated radiations
to obtain the information it would like to bave. It is for these reasons
that we axpedt the Atemic Energy Commission's continued support for
operation funds for the reactor. The éxpected pet profit will arise
from the fact that the reactor is & multi-functioned device. In other
words, ons can make isotdpes at the same tine one is doing an sniml
reséarch sxpériment, or one can irradiate food or other bulk items at
the samse time the previous two activitien are going on. These tols
lateral activities require 1ittle additinnal expenditure of personnel
and mterials and, therefare, rspresent potential sources of profit,
In conneckion with food irrsdiations it yould only be necessary to
place the food in position and to withdrw it at appropriate times,
The preparation of chemicals and svbsequent handl of the radio-
1sotopes would be done in pirt by interested merbers of the Department
who wish to use some of these isotopes in their research, It might be
necessary, if the volume of isotope procuction and ssles varrant it,

to hire a technician specifically for this purpose, working under the
supervision of an Assistant Professor of the Department. The follow-
ing 1s a detailed estimate of pussible income and expense in comnection
with eslé of isotopes and ifradiation time.

Ths following estimtea of resctor incoms from sale of radioisotopes
ars based on current Oak Ridge prices and shipping charges, After an
initisl trial period such fwes would have o be worked out by us on
the basis of sctial expsrience. Our actusl charges could conceivably
be less of move or the same as the prices quoted balow:

Estimted Income
A. For medical uses,

() (potassium). Balf-life is 12.4 hours; currently used at
Waisworth Hospital, V.A,, to study metabolism of muscular
dystrophy, One unit costs $12 plus the shipping cost of
$70. Assums one sale per week at only the shipping cost
of $3,500, |

(2) M2l (sodium). Ralf-11fe is 14.9 hours; useful for studying
- ;betrolyh changes in heart disease., Costs like that faor

Assume one ssle per week of
(3) ©138 (chlorine). Half-11fe is 37 minutesy useful for cardiac

fluid studies; completely unavailable from Osk Ridge because
of very short half-1ife. Estimated annual sale based on one

;}]H.)BU sale per wosk of §1,000,
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Be Industrial uses.

2)

(2)
(3)
(b
(s)

é)

Brb2 (\mo-.lno). Ha12-24fe is 35.5 hourss useful for studying
hﬁ otions in petroleum. Shipping costs simdilar to

Estimated snual sales, if on a once a week basis
of k‘za

AT (arsenic). Half-1ife ib 26.8 hoursy useful for studying
ingectioides. Estimated annval sileés of

Cull (copper). Half-1ife is 12,9 hours; metallurgicel appli-
cations, Estimated ammual-sales of $2,500.

Al98 (go14). Half-life 1s 2,7 dayss utanurgiell and medi-
cal applications. Estimated annual sales of §1,000

P32 (phosphorus). Half-1ife 1s 1l daysj fertiliser research,
Estimated annual sales of $1,000,

138 (chlorine). Half-life is 37 minutes; useful in polyvinyl
plastic industry. Estimted annual sales of 000,

G, Food Sterilisation.

ﬁ-oli.dmry discussions with Quartermaster Corps indicate that
AL we had the reagtor now they would have a need for radiation
sxposures of rather fantastic amounts. Discussion concerned
incoms of up to $100,000 per annum for several yesars. Taking
& smll fraction of !hh, say 10f - estimated snmal income of

$10,000.
TOTAL INCOME  §$28,500.

Estimated Expenses for Isotope Production and Irradiation Exposures

(1)
(2)
(3)

Senfor Laboratory Technician $3,700,
Laboratory Technician . 3,200,
Materials and Supplies, including chemlcals,

glassware 1,500,

Totsl ”.l‘m'
Estimated Net Profit - ‘2',5&.
less __B,ko0,
820,100.

This net profit of approximately $20,000 per anpum would be used
for amortisation of the additional $200,000 building fund referred

to previously.
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The estimates of potential isotope salas ars based in part on the
intersst regarding the isotope sales matket in California shown by
such well known isotops distributors as Tracerlab, the Abbott Company,
and others. We have received commnications regarding thes? mtters
from these companies.

It should be emphasized that there is a unique character about most
of the isotopes 1isted above. Since most of them have rather short
half-l1ives they are either unavailsble {e.g., chlorin® 38) or lowared
considerably in radioactive strength bty virtus of the transi® time
required to get them from other centers in the United States. Often
they are made in larger quantitiss to compensate for the decay,
necessitating rather hedvy lead shislding to protect againct the high
initial strength. Thus this often resiults in virtually paying foc
shipping lead across the country, and paying relatively 1ittle for
the isotope itself. By contrast local mamufacture avails these prob-
lens and for a period of at 1least two ymare, and possihly longer,

our reactor would have a monopoly in the production and distribution
of short-lived isotopes.,

Since the bullding and the rsactor are integrally connected and in-
separable, they mist perforcs be constricted at the same time. Ary
plan to withhold construction of the building until the reactor is
bullt is technically not possible and in unknown to us,

Preliminary approval was obtained last rsar. Final approval by this
Committes will be sought soms tims this summer,

It is our understanding that this Commiites would have interest only
in the humon ues of radioisotopes produced and not in the reactor or
any of its activitles other than the above; approval for use of a
number of radioisotopes is already on hand,

-} Tha proposel hss been discugsed with the University Physicisn snd his

)} Supervisor for the Division of Radiological Safety, ltr, Halsen CGarden,
vho has given verbial approval of the proliminary plona. It is intended
to continue consnltations with sll appropriate University authcrities,

North American Aviation's statement is the usual ore comparsble to

the disclaimer that a monufacturer of »-ray equipment might male, In

no case can such mnufacturers bte responsibla for the actions cf our
staff or our technicians., The responsitility for the proper ure of

the recactor equipmnont is the aane responsibility that the Department

of Radiology already has for the proper use of x-ray units. Acdditionslly,
North American Aviation will bs responsible for their own perascnnel who
my be connected with the 2L0-hour training program.

The necessary permits needed from the Foderal authorities are those
needed from the Atomic Energy Cormission itself., As is implied by their
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1S April 195k detter, they bave cortesponded with us ér these matters
and dre prepired to formalise thede periits when sattil negotiatious
are under Vaj, There are no specific fequiresents by the county or
state suthorities; as far as I know; other thun to comply with Atomie
Energy Comaission regulations. I dhecked with Nérth Amsrioen Aviation
and they have besn operating a similar type water botler resctor for
over two ybird, They have nevér bden requiréd to satisfy any specifie
county or #tatd requireneats, bt eimply the Fedskdl regulations,

10) o objections to the suggestion made. Title for the resctor Will remin
within the Uiiversity. The Regents have been tirice int of North
Arerican's role i oonneotion with the reactpr éhd that sales price
is approximtely $100,000 below Morth Americhn's cost. This latter sum
then is a gift from North American Aviation. The Regenth are aware 8f this,
Sinee this gensrous offer expirsé on 29 June 1954, competitive bidding would
not seem appropriate, The aprroval of the President snd the Board should
certainly be obtained for the fame plate designation proposed by CICR,

11) It should be noted in the lact patagraph of the April 1S, 195k letter
from the AB0 that they aclnoifledgé that most, 4f not all, of the te-ms
and conditions in their lettar have been touched on and need only to be
m;:.md. 8pecifidally a proposal stould go forward and contain the
following:

a) A description of cur financisl plan for building the reactor
should go forwvard; oee documsntation items (1), (2), (3), (k)
in 13 May 1954 lettor to President Sproul for this material.
Our operational plan as described in item (2a) of this letter
should also be sent,

b) Competence of tschnié¢sl personnel for design and operation
documented by item V1III of "Special Project, Dept. of Radiology,
UCLA Medical Center, June 1953" sent President Sproul and the Regents,
Further evidence of competence of designars at MAA indicated by their
sucoessfully building two water boilers similar to the cne proposed
for ve, This material should be forwarded. .

o) Documented by item IX and X of repdrt réferred to in (b) above
and also

d) They are stating the oonditions of the loan of the U235 which
we are in a position to comply with. This is so becouse onr
staff members are already experienced in handling radioisotopes,
have some experiente with water boilefs, know the AEC regulations
with regard to safety, twrrently practice these regulations in
our presnt laborataries, and are familiar with ascountability
and security regulations of the AEC,
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o) This ttes can ba guarenteed as bosxitley 1.0, the Atomic
Energy Project at WIA will have ¢ res tims needed
for their work, -

1) It is agreed that the AEP at WOLA will bave tesctor time svailatle
for & programmatic eost-type contract,

5) stipulation accepted db being quite sstisfastery.

3) Balapoe of resctor 6dst assured by documentation mentioned in
(s) dbove, Ocnstristion of building csn only be assured if
xgnta act favoratly in this matter. Uur plans abe to mnex

ich building to the hospital in the new mediéal oenter at
UCLA oampus; satiafying their stipulation on this point.

k) Thé one kilogram 14t of U.235 §s mors than ample for our
entire needs and is & watisfactory stipulation.

$) This is a reasonable stipulation and implies inspection after
completion of the reictor.

Very sincerely,

"0‘. Om.ld, nI.D
Assooiate Professor end
Radiation Physiocist

Approved:

Am uo m’, H.D.
Profeasor of Radiology and
Chairman of the Department

MGikmoige :
Enclosures Letter Robert Robinson to Desn Warren, June 195k
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