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UNITED STATES A
ATOMIC ENERGY COMMISSION
AECX-2 - na289
Osk Ridge, Tennessee KRS+ Y 5
August 25, 1947 e

Monsanto Chemical Company
Clinton Laboratories
Oak Ridge, Tennessee

_Attention: Mr, Prescott Sandidge © DS ‘;J L//,-/
/

Gentlemen:
Subject: RALA PRODUCTION

We have received information that the customer for Rala will
eontinue to require regular shipments for an extended period of
time. You will receive a new schedule of the reguirements as soon
as they become available, ' ) o '

In disoussions with Mr, Emlet, idess were developed that refudtions
could be made in operating costs and uranium consumption with some
additional cepital expenditure, We shall sppreciate the initiation
of studies to see what can be eccomplished in this direction., It is
anticipated that the reduction of operating expense will be con-
sldered on the basls of pey-out time. The value of the reduction of
uranius consumption, abeve its replacement cost, must be on an
htlncibl\p\wnd should be similarly considered,

We shnlltpp;aeigw“ﬁemgkopt informed as to the progress of the
stndicy;yaq?;g&f;gmf‘pro;pt consideration to your recommendations.

R i
o Very truly yours,
C. E, Winters, Chief
Research & Development Branch
CLASSEFICATION CANCELLEL Clinton Lsboratories Division
Jed S (Jio[a5
55D signature t Liate
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, August 27, 1947
Froms T. H. J. Burnstt

Subject: Preliminary Calibration of Constant Air Monitors, 706-D.

Description of Equipment

o There are tvo constant air monitors in Building 706-D, one on
the 2nd. level over the "not" laboratories, the other in the center of
the 3rd. level area. Kaech basic consists of a GM tube mounted
~sonoentric (supposedly) with a 1-3/8" I.D. brass tube in which are

12 slots 1/3" wide and about which 1s fastened filter paper. Air is
drawn- the filter paper and the airborne activity colliected is
gounted by .the GN tube which sends pulses to a ratemeter cirsuit
(Q-26M4-A) in turn sending & signal to a standard k. A, milliammster.

-~ Xt 1s desired to establish the Tesponse of the indicating meter
‘to various amounts of activity so that 1ires of the proper siope may
‘be drawn.on its glass face to indicate tolerance, mask and evacuation
. devels of air contamination. :

- OF rather, to compensate for the gemetry fastor. Sources
orknovnanountsmph«dulieuoftherutorpaporon
and the response recorded. As the sources consist of
active .material solutions added to bits of filter paper, self-absorp-
tion is provided for and any effeots of backscatter,are as present
~ &8 .1in actual yge. _ ' e - ‘

Data Obtained

Teats vere made on the C.A.N. on the 3rd. ')lwol.' 706-D from
2 PN, to 5 P.M., June 30, 1947 which was then using G tube #C1363
at 975 volts. This was in the lower third of the plateau regilon.

.
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P Page 2

TABLE I
‘ ' g?urce Slot Actig%ty ' ‘Chart Divisions
bsed Zosition  x 1070 me. Reading perue
1- 1331  center 5.2 0.050  15.8
a- 1431 . center 6.3 0.080 12,7
3- 121 center 9.5 0.115 12.2
3- 1131 . top 9.5 0.065 ]
3- 1331 pottam - 9.5 o110 |
4- z131 center. 16,0 0.a70 10.6
1- p32 ~ center 16.7 0.515 30.8
1- P22 gep 16,7 o0 24.6
1- 22 bottom  16.7 0.510
2222 top . 33 0.690  26.6
3232 wp . 501 - 0.895 22,8
. LR B Value used . 8.0

It is seen above that the sensitive region of the GM tube was not
prpperly centered with the length of the slot since readings at the
top and bottom of ‘the slot are not equally less than the center,
Likewise the energy response is seen to be different for the P32

1.69 Mev <% as compared to the I3l 0.6 Mev & by an average of &

factor of 2.

' Similar tests were made July 1, 1947, from 9 A.M. to 12 N.
on the C.A.M. on the 2nd. level, 706-D which was then using'GM tube
G-1335 at 1200 volts, in the lower third of the plateau. '
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Source Slot Activity Chart Divisions
Used _ Posltion X 107" mc, Reading per.ue
1- 1331 genter 3.0 0.060 20,0
8- 1331 genter 6.0 0.100 . 16.6
3- 1321 genter 9.0 0.125 13.9
3~ 1131 gop 9.0 0.112 12,5
3- 121 vottam 9.0 0,120 ' 13.4
3- 1131 genger #.0  0.170 | 12.1
1- P2 genter ~ 16.0 0.590 36.9
2- P2 center 32.0 0.935 29,2

Value used 117’0 N

P B .

Again it is seen that the GM "tube was a 1little farther down in the
brass tube than for optimum results. Likewise the energy response
is similar to that for the 3rd. level C.A.M.
Computations A

The alr flow assumed for the constant air monitors is S5 cfm.
or.l.4 x.10° ce/min. A work order has been placed for orifice .
assemblies to use with each C.A.M. so that the airflow may be known
individually. Upon completion, they are scheduled to be calibrated
and installed. Pending this, a “safety factor” will be introduced
to cover variation in airflow and also non-linearity of response
throughout the chart range as well as to. partly average the emergy
response variation. - o

Por the 3r¢i. 3.evél, taking a value of 24 divisions per ue
&> aq approximate averags response and introducing a factor of 3 for

the varisnles above there results: -

ey g & ~
(1) Defiection/uc x pic/min collected = Deflection/min.

With the evacuation level = 10-8 _pc/ce and assuming 100% collection
of aclivity the mate of collection becomes:

(?) pe/min =v10=8’_}1c/cc x 1.4 x 109 ce/min = 1.% x 10"~ _uc/min.
. (3) Evacuation slope = defl/hr = 8 div/ac x 1.4 x 10“3wguc/min

X 60 = 0.67 aiv/br, |

e




3 (4) Mask tolerance slope = 10“9 % 1.4 210°2x8x60c¢
0.07 div/hro

For the 2nd. level, using a valus of spproximately 33 div/pc and e
factor of 3 again the valuesz result: .

(5) Evacuation slope = 10~8 x 1.4 x 105 x 11 x 60 = 0.92 div/ar.

(6) Mask tolerance slope = 10°9 x 1.4 x 109 x 11 x 60 =
0.09 div/hr. : A

On both above charts 1.0 divisions is full scale.
c 6ments‘ » '

. The "safety factor" of 3 ehould not be regarded in the customary
light of a true safety factor, rather as an arbitrary constant
introduced as exploined. When the chart reading increases at a rate
squal or greater {nasn the slopes computed asbove, it should not be

felt that any laeway remains before appropriate action except for the
adequate safety factor present in the egtabli_shmgg_t of the respective
permissible contamination levels of 10°° and 10”7 _uc/ce used in this

building,

Consideration is likewise due such factors as the occurrence
of types of airborne contamination for which the collecting efficiency
. 1s not 100% and the possiblility of airborne elphsa contamination which
will not. count when callected. :

: Upon subsequent establishment of improved values for any cf the
quantities used, supplementary callbration values will be issued,
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) LOS ALAMOS SCIENTIFIC LABORATORY 7o :

SLIBTET (agpbatoeic:

FILEY MURREE

P. O. Box 1663

LOS ALAMOS, NEW MEXICO

IN REPLY = . g , = { "é’f —--1...;‘2"...;5

REFER TO: LAB-CMR“A
September 3rd, 1947

Mr. E.J. Witkowski
. Monsanto Chemical Company
Clinton Leboratories
P.0., Box W
Oak Ridge, Tennessee

Dear Mr, Witkowskis

Done to changes in our work schedule we would prefer that you deliver
Rala Shipment No, 29 to the 4.E.C. representative at Oak Ridge on QOctober
7th, 1947 instead of September 30th as agreed in the telephons conversa-
tion between Dr. R.W. Spence and your representative., In the event that
this new date cannot be met by you, we would prefer that the shipment
be delivered one week later rather than on September 30th,

To date we have had only one "milking" of Shipment No. 28, but it
. appears to be of very good quality. The activity was 2300 "curies" at
1000 on August 26th. TWe suspect this measurement to be about 8% higher
than previous measurements due to changes in equipment.

Very truly yours,

| Soph @ fy

' ' Joseph A. Ieary
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“ DATE October 3’ 1947

E, J. Witkowskl By Authority Of DEPARTMENT CLINTOR LAZCRATORIES

W. S, Farmer oaic AUGZ5 1071 CERTRAL FILES NUMEER
| 4710 —EZa

Re: - 706=D Special Slug Carrier

Summary

Employing the slug carrier proposed by E. Je Witkowski the
radiation to plant personnel handling the slug carrier will amount to
approximately 500 mr/br, If this carrier is transported by plane and
the pilot is located 10 feet away he will receive 4 mr or 3% of
tolerance, The above design employes 10 inches of lead shielding for

30 Hanford slugse
Caleulation

The present ¥ power level ls —2300,700 KW when fully loaded with
200 tone of uranium, This is equivalent to 0475 KW per 1b. of uranium,
The Hanford slugs are 1=3/8" in diameter and 8% long. Therefore there is
7465 1bs, of uranium 5per sluge An average lb, of uranium is therefore
radlating 468 x 1015 mev/sec, in the pile. It is estimated that a 12 hour
time lapse will occur between the discharge of the slugs from the pile
end insertion in the carrier. The Borst-Wheeler decay curves indicate a
power level reduction by a fa.ctor'oi:g 4o5 x 103 o The radiation from a
8 e slug is therefore 16,0 x 1 mev./sec, We will concern ourselves
with ehielding against only the Hard % ray component since ths remainder of
the radiation (soft 4 Tays and & particles) will be stopped by the
lead shield tims specified, OFf the total radiation only 35¢ is hard 7 »
The probability of escape from a slug is 30%. Therefore a single slug
represents a source of 1,7 x 1019 ev./sec. of bard ¥ Tadiation,

The amount of lead shielding can be computed by the point source
formla s '
1245 o -fty 3.2 x10°

477 8%
shere T 48 To/8 hr. day, 4 18 3.5 x 107 en."}, s, 1s the source strength
in eve/sece, & is the shield thickness, as is also R, and o~1s the absorption
coefficient for 2 mev xTays in lead.

The 706=D carrier has 30 slugs arranged in 14" diameter circle and

~ an outer 10% lead covering, A pepson handling the carrier received 500 mr./

8 hr, day by the point source calculation, If a person is 10 feet away from
the carrier the dosage is reduced 160 fold or becomes 3 mr./8 hr, day.
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MONSANTO CHEMICAL COMPANY QLCwerpedla,  —
Clinton Leboratoriss By Autherity Qf
P. 0. Box W
Oalr Ridge, Tennessee 8y W DategEP 12 m"

I\‘

October 15, 1947 7?‘

c
SIFICATION CANCELLgp

Atomic Energy Commission

Signatyre /

D ; , {/

P, O Bax W | Single rerev

Osk Ridpe, Tennessee d°CUmenr ate

Attention: Mr, Jamsg C. Stewart

Subj : USE OF HANFORD MATERIAL FOR RALA PRODUCTION

Ref : (1) Yearly Cost of Rala Production, J. C. Stewart
‘ - %o W. Jo Willisms, July, 1947.

{(2) Rela Production, C. E. Winters to Prescott
_ Sindidge, August 25, 1947,
Gentlemens .

A calculated savings of spproximately $23,000.00/bateh
or an ennual savings of at leaet $156,000.00 (six batches/year) is
poegible if Hanford irradiated materisl is used in place of Clinton
slugs for the preparation of Rala. Axn initisl expenditure of
approximately $10,000.00 would be necessery to prepare for handling
the Hanford material, ' ‘

At the present time 900 Clinton-exposed "X" slugs
(2,260 pounds of uranium) are prossssed to produce approximstsly
2,500 curies of Rala. The process time for this procedure averages
shout nine days/batch. In your letter tc Mr. W. J. Williams, an
srnuel cost of $498,480.00 was estimated for the productiom of six
betches of Rala by this process, or adjusting for continuilng sxpenses,
a cost of $57,500.00/batch.




2.

Ltr to J. C. Stewart from L. B, Emlet, 10/15/47; subj: Use of Hanford
Material for Rele Production.

Under the proposed method, thirty Henford-irradiated
"W" sluge (240 pounds of uranium) would be processed to produce
about 2,500 ouries of RaLa. The processing time would be reduced
to approximately four days. Om essentially thes same cost basis ag
above, this would be an amnual cost of §341,700.00 (a savings of
$156,000.00/year) for six batehas; or, edjusted for continuing
expenses would emount to &.coet of approximately $34,550.00/batch
(2 sevings o $23,000.00/bateh) .

The use of Henford-irradisted slugs requires thet two
8,000-pound, lead shielde be fabricated et a cost of $2,500.00 ecch.
The exposed slugs would be transported from Hanford to Knoxville by
en airplene at an estimated coet of $§,250.00 per trip. The empty
shield would be returned to Hanford by freight at & cost of $500.00.
Two five-ton hoiats would have to be installed in ths 706-D Building
in place of the present three-ton 1ifts. This cost is estimetad to
be about $5,000.00. Total cos: for preparation work is, therefore,
about $10,000.00,

A more detailed cost comparison of the two mathods of
producing Rala 1is indicated in the atteched teble,

: The oonteiner used for the trensportation of "W* slugs
to Clinton Lsboratories would be thirty-gix inches in diamster and
about thirty inches high with a wall thickness of ten inches of lead.
Thirty exposed slugs can be shipped in a container of this desi
resulting in a rediation of 656 mr/hr on the surface (memo from W, S,
Farmer to E. J. Witkowski, October 3, 1947 - 706-D Special Slug
Container). This degree of radietion should not be a hagard to the
personnel handling the container, ss long az proper precautions are

takren,

It ig estimated thet the present Tank Farm has sufficient
free space for the mstel waste of epproximately eighteen 2,500-curie
batohes of Rela made from Clinton exposed uranium. If Hanford
material is used for Rals production, the Tank Farm would provide
waste metal storegs for an indefinite period.
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3.
Ltr %o J. C. Stewart from L, B. Emlet, 10/15/47; subj: Use of Henford

 Maverial for Rale Production.

Preliminery inguiries indicate that the transportation
of & four-and-a-half-ton shield from Hanford to Knoxville by air is
feasible. The Clinton Laboratories Transportetion Department cemnot
foreseo any difficulty in delivering the shield from the Knoxville
Airport to the 706-D Bullding. The people at Hanford feel that the
pecking of the container and the loading intc the plane can be
handled by them, but that some of their rules governing the radiation
limiss on shipping containers would be vioclated. :

From & purely economical viewpoint, it éppears to be
very desirable to use the Hanford-sxposed mterial. The Atomic
Epergy Commission will have to evaluste the proposed method fron &
secur!ty and sefety point of view; i.e., sirplane crarh, etc.

If the use of Henford material iz epproved, & more
deteiled study can be started immediately. No further work is plennsd

on this problem until we hear from you.

Very truly yours,

L. B. Emlet
Genersl Superintendent

Operating Department
LEE:swq

1-3. J. C., Stewart
4. Prescott Sandidge
5. E. J. lurphy
8. M. C. lLeverett
7. B. J. Witkowski '
8' Lq B. Emlet +
9. Central Files - :
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o Mr, Joseph i. Lesry
i Pe Oo Box 1663
§z 2_ g:f Seante Fe, Hew Nexico Re: Rala Shi &
$ ‘g?wg‘ Dear Mr. Learys
Egihg ﬁomtmingmrtmssmm'sommmbmtgy
Q|2 21 || {zCommission todey. The same method of produst measurement which we have
LRI | used in the past indicates approximately //00 ouriss of Berium present
I;*) ‘i o 5 s 8t LoSaTe 1200 LoSeTe on Hovember 21, 1047,
w0 < 9; \é )
< i e g\* Ve question ths soourasy of this meagurement sinoe the instru-
Ol Jic/liT ;mt used for the direct radiation measurement depends on your direst
= ‘g‘ : Q/g ﬁnﬁhﬁm readings which we have been unsble to sorpletely understand,
£ = 3
: 3

After our last telephone gonversation, I thought that our
problems were solved but, wunfortunately, they are not; we are more confused
now than ever before, Our chemists still insist that Dr, G. Friedlander
Mntmmwamwmrafcwiuofﬁanmmmm
cxmm ﬁatioml Labnuta y 8t our L.8,7, 1 understood you $o say that
you repo ; BHer Of es of lanthamm present in our product
a‘am tim ar munrmﬁ and now it appears possidble that you may have
reported the number of cwries of Lenthanum which you recover in one
milking as measured at your seperstion time.

i% is apparent that befare any accurate measurements can be
made here, it will bo necessary for us to standardize the method of
reporting the quantity of produst between Los Alamos snd Clinton National
Laboratory. The only sure wey to scoomplish this with the lemst diffie
oulty (for us, at least) is to have you saloulate from your redisticn
mmﬁtsn&nyontcwthetﬁ;ﬂmofcm“otﬂaﬁwat
!"3-0 « g shlpzents, #iU

$ g lmtohh your adopting tb.is : rapamngthe quantity of produet
| in all future shipmants.

%o are sorry that we wers wnable to make this shipment on the
:ﬂsmb scheduled date and we hope that you will encoumter & great deal
858 troudle in usinz this material than we had in producing if for you.

The next run 1s tentatively scheduled to start on December 21,
1947, and to be shipped on January 9.%.968. ¥e will assume that thie

‘ shipping date meets witj
your spproval end proosed to meke arrangenents
aooordingly, unless we sre notified to the contrary befors December 26, 1947,

¥ truly yours,

jpean—— Lelde WITHOUELT
N Buperintentdent, 706l ires
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The purpose of this letter is to attempt to clear up the
confusion existing in connection with the measurement of Rala and

RaBa sources.

Perhaps the best way to de this is to trace in an

historical fashion the way such measurements have been made here at
Los Alemos from the earliest days of Rala to the present.

The original method of measuring sources was to use Vic toreen
jonization chambers (the square Jobs with three ranges). These
Victoreen meters were calibrated using radium sources. After we
had obtained a reading for g Rala source at a known distance we could
use our calibration charts to determine how many grams of radium at
one meter gave the same reeding on the Victoreen as the Rala source
(assuming the inverse square law to be valid). This number then
was used to express bthe strength of the Rala source in "radium-
equivalents.® Ve fedl into the habit of using the word “curie® in
place of nradium~equivalent® even though it was clear that we had
not measured “curies" at all since the gamma spectrum of Rala is
quite different from the gamma spectrum of radium, I know that
Gerhart Friedlander did attempt to determine experimentally the
relationship betweep a radium-equivalent and a curie (the latter
defined as 3.7 x 10~ disintegrations per second) but he told me that
the accuracy of the results was poor and it is my belief that the
results were never used in reporting source strengths to Clinton.

At any rate by early 1945 it had become established procedure to
use the word ®curie® as the unit for source strengths and the only
way the fiction was acknowledged was to place the word in quotation

marks.

- I might sey that there were at leest three factors which made
even the term nradium-equivalent® somewhat dubious. First, all
scattering effects were jgnored; second, NO correction was made
for the absorption of gamma radiation in air, even though we knew
thaet such absorption was not negligible at the distances of 20-40
feet usually used for the Victoreen measuremenis; third, the
Victoreen

megsured both gammas from Rela and from RaBa. The
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last effect was corrected for, since we found experimentally that for

8 source in which the BaldO and the Lal40 were in radiocactive equilibrium,
roughly 90% of the observed Victoreen reading was due to LaliO gammas and
10% due to Bal4O gammas. . . T

The value for the strength of the Shipmenté as feported back to

Clinton were arrived at, then, in the following way: when the Lal4O

activity had reached a maximum a few days after arrival, it was measured

withsVictoreen meters., Using the calibration charts we expressed the

La 7 activity in "radium equivalents" after first subtracting 10% of the
Victoreen reading to correet for the Bal40 gammas, Knowing the decay and
growth curves and the time when the last Ba-la separation wa®s made at
Clinton, we then calculated the strength of the Bal4O at the time of -
meagurement and at the time of the last separation., Although the activity
was probably expressed in "curiest any similarity between these "curies"and
genuine;- HIG (Honest to God) curies was purely coincidental - and the
chance of such & coincidence occurring was vanishingly small, Experience
soon:showed that if you people at Clinton said you sent us 1000 curies of

 Bal40(from radiochemical anglysis) as measured at the last separation time,

we would usually meamure 1000 "curies" of Lald0 about five days later.

- Whem, in late 1945, we quit using the Victoreen meters for
meaguring and used instead an ionization chamber mounted inside our Rala
chepistry building, we were anxious not to change the magnitude of the
"radium-equivalent” we had been using, for we wanted no confusion between
the physics group here at Los Alamos and ourselves. Therefore, we measured
the same Ralse sources with both Victoreens and our mew levine-meter (as
the new measuring device was called) and secured a kind of calibration for
our Isvine~meter. Shortly after this time certain new comstruction was
erected which made it impossible to measure sources with Victoreens as we
had done in the past., We were worried about how we could re-calibrate

our 'levine-meter if somsthing ever went wrong, so we measured the readings
the Ievine-meter gave when a known amount of radium (1.5 c.) was placed at
a given distance from the ionization chamber. This, in effect, has become
our calibration; when changes in the Levine-meter were made (and such
changes have been made in the past year or so) the changed set-up was .
calibrated with radium and correct factors used so that the readings of
the rebuilt instrument corresponded to the originsl Levine-meter which had
been calibrated against Victoreen measurements using Rale sources. In
theory, then, our unit of activity has not changed since Rala operations
began. In practice there has probably been some change due to the in-
accuracies of the various calibrations, but the change cannot have been
very great,

T do not know in detail how you determine the Bal40 activity but
I assume that you now measure in some way the Bald0 gammss after the Lel4O
has been completely removed. I think it is clear that any correlation be=
tween the Bali0 gamme activity you measure and the Iel40 gamma activity we
measure must be empirical,  If the correlation is not constant then some
factor is operating to throw either your reading or our reading off, For
example, a difference in scattering or absorption could occur if the set-
up were not closely similsr each time; or yowr readings would not be
consistent if an appreciasble smount of Ial4l remained in the Bal4O some
times, We have a fair check on the consistency of our measurements be-

- cause the physics group also masures the sources we prepare for them and
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Subjeet: RALA PRODUCTION PACILITIES
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. The program for Rale work, ocutlined in your lebter of

December 2, 1948, is approved by this office. Your planeg to
kesp the present plent opersble and to CArry on process
improvement with the avmilsbie man-power seems the best course
to pursus. ¥Ke appreciate the fact Lhat sohedules of other
resesrch programs and the present lack of work space prevenis
you from oommencing development on a new separation process.

Since the future Rala work et ORNL depends both on succesaful T
use of Hanford alugs and on the effect of Rala runs on atmos-

pheric centamination, we will appreciake your forwerding to this

office all information beering on these gubjects.

Sincerely yours,

Director, Xessarch snd Hedigine

€Csx L. BuBnlet, ORNL

Gy L. Center, i-28
RG:%. Coek. ARG

@ Wl ageuw
"“‘iw...,.,...‘.” -




GAK BIDGE NATIONM. LABOGNATORY

GENTRAL FILES NUMBER
= 48-12-_/75

£ = - )
. Date Dacember 17, 1948 (J File@\‘garw.a < R« L{’
’ ' Those Eligib.’g
os
PubJect—Ba - To Read The
—Lor Bun #28 —Attached
By____L. B. Eplat Copy# 2 4
To.._..Roy Beaton a.7. Aocforr
Before reading this document, sign and date below:
Neme e Date Name Date

iRucker, C. N,

IEX !fBarnett, S. C.

l w&—— —— = , Tt

‘ : Publicly Releasable TRANSHITTAL e 222425

This document has received the necessary
patent and technical information reviews
and can be distributed without limitation.




MK MUEE HaTIORAL L&SMM’OBY

GENTRAL FILES HUME:H







DAR RIDEE NATIOXAL LABORATORY

CENTRAL FILES HUMGER
48-12-___ /%2

ey,

COPY NO.__ # &

- % 3 C’”‘”""
7,6

DATE December 15. 1948

SUBJECT Rala Production from Hanford
Siugs and Product Contamins-
tion Studles

TO C. N. Rucker

FROM B, J. Witkowskl and L. B. Emlet

Before reading this document, sign and date below:

DATE RAME

'PECIAL REREVIEW FINAL DETERMINATION
‘LASS.__ AUTH.

’EVIFWE /VERIEIERS CLASS. Darm
zf 12
AT Gt

»éf 8//5/o~

Publicly Releasable 10.

tent and technical information reviews

‘;\IS document has received the necessary
Wd can be distributed without limitation.

DISTRIBUTION:

C. N. Rucker

A. H. Hollanid, Jr., AEC, Oak Ridge
¥. ¥. Harty, GE, ord

J. &, leary, los Alamoe

D. : Mueller, Loe Alamos

Ao .

M. D. Peteors

C. E. Winters

J. A, Iane

B. J, Witkowskl

L. B, Enlet P
Central Files

2.2




Cleasification Cancelied

CLHEREET TS ” ¢nis Goerment connists of & pagss.
‘ By Authority Of — ) Ko. (L oflk copies. Eerdes & .
By gzm b bateﬁuﬁ_ﬁ_o_lgn 2. '

RAIA PRODUCTTION FRCM BARFORD ELUGE AND PRODUCT CCUTAMINATION STUDIES

December 15, 1948

Fale Run #28, the first in which Eanford-irradiated slugs wers
used, was very successful from the standpoint of our processing. WNo
onusual difficulties were sncountered and cnly minor chenges in the

\a S :g ‘5 .
S =9 § 0ld process wers required.
2y 457
= uw 8 The quantity of product produced and shipped was cnly 1,380
o ¥Qy curies while at least 2,000 curies were anticipated. The chemical
<Z: 5 2 analyses of the dissolver gsolubion indiecated thal the thirty-eight,
S O03gZ four-inch slugs wsed contained only 4,500 curies at the time of pile
Z 5 -g S  gipcharge while the original calculatlcns indicated that over 10,000
= S & qg, curiss chould kave besn present providing that the pile operated
S m'ng normally and the slugs were exposed at maximum neutron fiux. Thio
%b\' i @ §§ lack of pyoduct was at first thought to be a result of thn abnormsl
B, JEeal operation of the Hanford "B" pils. In checking with Henford, however,
3 S 2EL  ve learned that their celoulations, which take into conpideration
QP E s the obnormel opsraticn of the pile, indicate that 8,100 f.5% curies
< 8 g were present et the time of discharge. The rsason for this dis-

. crepancy in curie content is rot kncen. We do feel certein, however,
that the errors in our analyses could not contribute materially
Lousrd explaining the difference; all of the analyses made during
processing checked well, the materizl balsnce was normal, and the
geveral radiation readings on sswples and 2t the entrance to the cell
ehowed 2 low gusntity of product. We are requesting Hanford to review
their calculaticns in an atbempt to explain this disagreement.

UnGer normal circumstances, material from our pile could have
been used to increase the amount of product finally isolsted. n-
. fortunately it was not practical at thic time because of the excessive
pile-down time due to the installstion of the new sxhaust eir filter

units.

Even though the quality of these slugs was much pocrer than
anticipated, their use was proven +to be sconomical. The run vas
completed in £five days as conmpared to the usuval ten-dasy period, waste
solutions were of low volume and more concentrated product sclutions
resulted. We intend to use them in the next run scheduled for
January 10, 1949, when 1t is hoped that more informetion will be
cbtained which will offer an explanstion of what hzppened to the
slugs used in Run #28.

af the




N

. 3.

Vitkowski and Emlet to Ruck ' pals Production from Hanford
December 15, 1948 : . Slugs and Product Contemina-
tion Studies

On Bovember 8 and 9, 1948, Mr. Leary and Drs. Mueller and
Vhite, all of los Alswmos, visited us to discuss the possibility
of eliminating scme of the contaminants from our product. They
felt that the impurities, suspected to be organic mtter, were
contributing a great deal to the product loeses encountersd during
processing at los Alamos. These losses also resulted in radiation

sxposure to their operating personnel.

During ocur conversations, various potential sources of contami-
nation were discussed and 1t wes decided that the following points
would be investigated:

1. A dirty yroduct evaporation bead heater. This
heed heater is exposed to the cell atmosphere
between runs snd it appeered possible that some
airt wvas collscted on this Leater vhich vas washed
into the product during evaporation.

2. Refluxing of vapors in the proguct evaporstion off-
@as line, It was thought that such acticn would
‘ regult Ain washing back of gtainless steel corrosion
produsts into the produoct.. '

3. Polymerization of the ether or alcobol, ‘or the
impurities present 4n these solvents which are used
in the purification process.

4, The Tygon tubing used for soluticn addition lines
and all transfer lines to and from the glass
purification equipment . '

Each of the above four sources of potential contaminstion
were investigated as follows: :

1 & 2. An attempt was made to corrslate the length of tine
during which the product evaporation equipmesnt was
jdle before each run and the guality of yroduct as
reported by los Alamos. Tt was thought that the
amount of airt which might acoumlate on the head
hutervcu]ﬂ.deponnonthatmitmiue. Ko N
reculte wers obtained from this comparison.

4
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Witkoweki sand Emlet to Rucker Rals Production from Hanford
December 15, 1948 Slugs and Product Contamina-
tion Studies

N

1 & 2, Continued

In sddition, two dumy evapcorations were made
using en inactive soluticn of barium chloride.
Both runs turmed out to be very clean, much
cleaner than the ususl product; no organic
mterial was found in eilther of these runs.

These dummy runs mads it svident that the product
evaporation operation was not the main source of
product contamination, The possibility of a dirty
head heator causing any difficulty was also showmn
to be unlikely since the product of the first
dumny rvn wvas clean in spite of the fact that the
heater had been idle for several momths before
ths run wea made.

3. Because 1t is almost impossible to duplicate the
extreme rediation to which the HCl-ether and HCl-
. alcohol solutions sre subjected during a regulsar
run, no conclusive resulte are available to indi-
cate the possidility of product contamination by
polymerization of these reagents or their impurities.
From the data available, there appears to de no
relationship betwsen the length of time required
for the filtration of the HCl.sther or HCl-alcohol
vastes (time of contact betwesn solution and product)
and the guality of the product reported by los
Alamos. This problem is being inveatigated further.

L, The possibility of contamination by Tygon tubing
was investigated by making two dummy runs through
the entire fuming nitric and ECl-ether purification
and the product eveaporation yrocesses. All condi.
tions in the first run were identical to those of a
regulser run except for the absence of radiation.
The product from thies run bed a ¢tan color similar
to that of regular runs. When BaClp was dissolved,
1t was found to contain some inscluble foreign
matter composed of approximately ten percent carbon.

The second run through the purificztion steps was
made after the Tygen solution addition line was
replaced with an MFP-10 plastic tube vhich is inert
. ' to practicelly all reagente. No other tubea could
be replaced at that time because of the limited
amount of time bdefore the start of Run #28. This
dummy run turned out much cleaner than the first,
Upon diseolving of the product very little foreign
material was found; not enough wes availsble for

& carbon analysis.
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Witkowski cnd Emlet to Rucker " Rala Proamction from Hanf
December 15, 19EB Slugs and Produoct Contamigd-
tion Studies

4, Continued

These two dummy runs plus scums ilaboratory tests
run on Tygon tubing 1igelf indicate that Tyeom
contributed, at least a portion of the contami-
pants found in the product. The laboratory tests
abow that Tygon is not very registant to the re-
veed in the purification prosess. It As
pitrated by the fuming mitric acid and the nitrated
raterial ie soluble in ether. ‘

As previously mentioned, no attempt was made to
replace more than Jjust the solution addition lins
‘pefore the stert of Run #28. The only other change
made in the purification stops was thst specially-

pnriﬁadahherandmlvmmedimtudoftho
C.P. grale normally used. The alcohol for product
washing wes also elinminated.

The report from los Alamos on the product of Run #28 waa disap-
pointing. mymmmtwmtmdirtymmt they lost
ahraaporucnofitmeofthodifﬁcultymmmtm&mm-
golving it from the shipping cone. They think that this airficulty
muused‘byvhatappeueatoheadropofoumthoamul&rofths
cone. This we cannot explain. They 414 not e;pariencoahighlou
in the hydroxide precipitation as they normelly do {probably because
they filtered the initisl solutiom in HC1), but they 414 gst & "erud"
formation which gave them trouble during the cxalate precipitation
and Tiltraticn. '

Since the only source of contamination ovident at the present

tmisthe’rygontnbmg,anascoantadmmnam in
tion for the replacement of all Tygon tubing wherever pousible.

We belisve that it will be possible to eliminate Tygon completely in
ons of the duplicate sets of glassware equipment. The
oqupnanbvillhavest lmtallofthe'ryganpoauctmforlmu
end solution addition lines replaced. As an added precaution, puri-
fied reagents will be ueed in the purification process.

In addition to these 4mmediste corrective measures, plans are
now being made to inveatigate the effects of radiation on ether and
cxalates. Juiging from our limited experience with oxalates ve
suspect thet they break dovn under beta-gaiEe radiation. It is only
aguas'bubthismyaecomt for at lustaportionofthotroublos
encountered at Los Alamos with the last shipment.

Ve have suggested thst loe Alamos continus the f£1ltration of
theiy initisl solution of owr product. Owr dumEy runs indicate that
the removal of the "crud” at this stage is relatively pimple and
should prevent interference later in the process.
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Vitkowski and Emlst to Ruoker Rals Production from Hanford

December 15, 1948 , Slugs and Product Contamina-
tion Studies

At the same meeting with the Los Alamos representatives, the
quantity of imert barium {from Hanford slugs) which could be sxpscied
in 10,000 and 20,000-purie ghipmentc wvas also discussed. The results
of our calculstions, made od the assumpticn that ths existing procese
would be used, is indicated in the tebie delow. The slug-irrsdistion
time is assumed to be Detween forty and one hundred days at meyimum

Hanford fimx,

Curies in Shipment 2,500 10,000 20,000
Fo. of Slugs Used (8" Banford slugs) 15 50 10
Milligrams of insctive barium 285-715 950-2400 2100-5250

Milligrame of inactive barium/1000 C. 134286 95.240  105-2€2.

_ During Fale Run #28 the personnel of the Technical Division
gampled the cell ventllation air and the gases from dissolver and other *
process vessels. The results of this investigatiocn are contained in S
& memorandum from C. P. Coughlin and S, E. Beall to C. E. Winters,
dated Decembeyr 7, 1948; subject: "Radietion Eazard Msasuremente for
the Period November 26 to December 3, 1948; C.F. Fo. 48.12-104.

. As a result of this study, & filter unit, composed of two
: thicknesses of Amsrican Air Filter Company glase fiber F.G. #50 and

cne thiciness of C.W.S. #6 peper are being installed in the cell
ventilation systsm prior to the next run. Additional saxples will be
taksn of the geees from the process vesssls and dissclver to allow the

design of egquipment for their decontamination.
, .

. J. Witkowski
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At present, ths GHHL Yeohmioonl Diviaion Filot Flant is ongaped in Redex

nesessery to adoguately devontamizate the Henford irrsdisted mbtueral
wrapiun from beth Tission products and plutomivme The origiml reguest
for 232 produntion alugs s mads, asmuming the rrooessiny of Rsdox so-
lutions would be mede st the reds of spproximmtely fowr 100 zallon batohes
por month and ot & maxizom activity level of 10-200 of the ulticete Hanford
production plamt. After two moanths of Hedox Fllot Flant eparstion, it has
be wrranisd bevsuser

i The soowst of sotivity that san be hendled safely in the ORML r‘ih’t
Plunt hag {noroused frow the origimelly estimated 1&3&@%&%
Hanford lovels

S+ The fiasion product estivity of the ursnium after the peoond cyols
{137 atrema) is very low and an increase in apaasma sotivity is de~
gired to incresss the Rocuracy of t%w fecortumination datae

5« Ymwo months of full heaford sokivity lewsl puns are plswesd, »
Fobrasry 1, 1948,

e Uther sites investigating this provcsss hovs not and will not heve
adeguntely shislded experiments]l facilitiss to do these 1007 Hanferd
leval rung for siz pontns So ono yer minfrems,




Je Go Atomic Pnergy Commission -? - Decenmber 8, 1948

‘ ke Purpose end Nesossity of tmterial {oontinued)

Ss The dats obbained fram this processing will not only Pirmly establish
the fecilitios required in the Hanford Nedox test plant but will also
help in orystalizing the prosessing equipment requirenants for the
setusl production wmits and, therchy, save s large amount of time and
BOBAY.

8+ The plutonium involved in this transfer will not be lost, dut will be
returned to production odamuels after it has been desontaminated equivae
lent to at loast two Redox plutonium cycles (R8F strosm oqninlmg.

7. Ine OREL Pilot Flaat facilities are sush that roqussts from othor sites
¢an be filled for reascnable amounts of actual full Nanford level Redox
process solutlons so timt development work can rocode.

8+ The material to be used in these 10075 level runs should decay only approxie
mtoly 80 days to conform ms closely ss possible to sctusl Froduction
operating sonditions.

Be Emﬂﬂ. on of ﬁﬁmﬁ& ard Veagurcnonts

These slugs will be processed through the Pilot Plant equijment which will cone
2ist of dissolving, filtering, one oycle of uranius-plutonium extrection and stripping,
and & seoond cycle of uranium extreotion and stripping. The plutonium sepmrated in

. thiz process will be storsd temporerily in s tank for ultimate recovery end return %o
Atomde :nerpy Commission on or befors Hay 5, 1949,

The data obtained will include 8l) waste lossss, overall yield, and decontamie

nation factors for both urenium and plutonium necessary for ths chemiocal desipn of
both the lanford test plant and Ranford production plants.

Co :‘z’sa!“ﬂ; Precautions

, 411 pafety precsutions, sovering the handling of both fiasion product and plu~
tondum sotivity, will be sirictly adhnersd 0.

All seourity end mccountability rules snd Frocedurss, covering the hendling of
source axnd fissiomable materials, will be followed,

lie Dis i of Frocess listerial

The sgueous weste streams, conteining only minute emounte of wranium and plu-
tonium but essontially all of the fission produets, will be sent to the Terk Farm
fecilities for ultimete disposale

The uranium, exolusive of that ment to other Bites, will bo genmt %o Tank 7% in
the Tank Faym for storaze.

The plutonium as the Redox IBF stream will be stored temporarily with previcusly

. prooessed matorial until complstion of the Hedox investigations, This solution will

then be returned to the second cysle equipment where &t will be processed throuzh at
lesst ome more oycle of extraotion and strippinge It will then be esncentrated and
roturned to the Atomic :nergy Comsission me an sguecus solution of plutoniun nitrate

spproximaisly May 5, 194%.




Te Ge Atomic “nerzy Commission -3 - Lsvesher 5, 1948

‘ Ee Hohsdule for Chipments

The deosy tims for procsssing this mmterisl through the produstion plsnthas been
sot at 80 dayss To conform to this sondition snd %o meet the processinz schedule of
the Pilot flent, the shipping schedule table given below has been evolved. It has
baen definitely found in the shipping of other mterial that this is a conssrvative
schedule and can be mot. I 4t is found that tho shipping date for the matsrial for
the OREL Rala run iz within 3 o § days of those given below, tho shipments can be
coumbinsde There is on hand at present suffisient traasportation casks to fulfill tais

schodule,
Arrival dabe hamber of Pate of Lischarge Prom
at GREL " Sluge+ HEW File B 10 daye
lw 24y 70 12« 4-48
12645 70 J2el2-48
Swliedd 70 12«20-42
S T4y 68 182843

* Should 4" slugs be used, multiply the mmbers in this solumn by two,

1% should be noted that warying emounts of Redox solutions Icu, IBP, IEU are
available for laboratory work at other sites and in particulsr at Aprgoame MNational
. Laboratory, knolls Atomic Power laboratory, and Hanford Enzinser Works. Any sush
requests will bs £illed after processing through the proper ARG channela.

VYory truly yours,

CAX RIDGE BATIOHAL LABORATONY
Original Signed By

C. N. Rucker
Ce Be Rucker
Zxecutive Dirsctor
JACoxseslic
Cy 18 4, Le Holland
4 e ke Conter
® Le Be imlet
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To: d. A. Cox Date: December &, 194§
Prom: D, G. Reid

SubJject: Request for Hanford Production Slugs

A. Quantity and Description of Material Required

An additionsl 278, 8 inch, Banford production siugs (epproximately
680 XKg. of uranium) of as high a specific activity ae possible are
requested, in addition to the 252 slugs already received, in order
to complete Redox investigations currently being made in the CORNL

Pilot Plant.

B. Purpose and Necessgity of Materis)

At present, the ORNL Technical Division Pllot Plant is engaged in
Redox investigations to determine the chemical conditions and
nuzber of cycles necessary to adequately decontaminate the Banford
irradiated natural uranium from both fission products and plutonium.
The original request for 252 production slugs was made, assuming the
proceasing of Redox solutions would be made at the rate of approxi-

’ mately four 100 gallon batches per wonth and at an maximum activity
level of 10-204 of the ultimate Hanford production plant. After two
months of Redox Pilot Plant operation, it has been found that an
additional guantity of Hantord irradiated uranium would dbe warranted
becaupe: .

1. The apount of activity that can be handled safely in the CRHL
Pilot Plant has increased from the originally estimated 10-15%
to 100% of Banford level.

2. The fission product activity of the uranium after the second
cycle {IEU stream) is very lov and an increase in specific
activity is Qesired to increese the accuracy of the decoatamination
data.

3. Twc months of full Hanford activity level runs are planned, starting
Yebruary 1, 1949.

k. Other sites investigating this process have not and will not havs
adequately shielded experimentzl facilities to do thess 100%
Banford leveli rune for six months to one year mintmeax,




Keid to Cox

-_ 12-6-48

Request for 278 Hanford Productior Sluge

e ;.

c.

D.

E.

Purpose and Necessity of Mcterieli {continued)

5. The data obtained from this processing will mot only firmly
estadlisgh the facilities required in the Hanford Redox test
plant but will also help in erystalizing the processing
equipment requirements for the actual production units and,
thereby, save e large amcunt of time and money.

6. The plutcntum invoived ir this transfer will not be lost,
but will be returned to production charnels after it has
been decontaminated equivilant to at least two Redox
pPlutcnium cycies (2BF stream eguivilent).

7. The ORNL Pilot Plant facilities are such that reguests from
other sites can be filled for reaconable amounts of actusl
full Banford level Redox process sciutions so that development
vork can procede,

8. The material %o be used in these 1004 level runs should

decay only spproximately 60 days to conform as closely as
possible to actual production opsrating comditions.

Description of Operation and Measurements

These slugs will be processsd through the Pilot Pliant equipment which
vill consist of dissolving, filtering, one cycle of uranium-plutonium
extraction and stripping, and a second cycle of uranium extracticn
and stripping. The plutonium separated in this process will be stoved
temporarily in a tank for ultimate recovery amd return to AEC on or
before Mey 5, 1949. :

The data cbtained will include all waste losses, overall yield, and
decontamination factors for both uranium and plutonium necessary
for the chemical design of both the Hanford test piant and Hanford
production plants.

Safety Pracmt;cns

All safety precautions covering the hanﬁling of both fission product
and plutonium activity, will be strictly adhered iq.

All security and accountability rulec and procedures, covering the
handiing of source and fissionabie materials, will be followed.

Disposal) of Process Materisl. ,

The aquecus waste streems, containing oziy minute amounts of ursnium
and plutonium but essentially ell of the fission products, will be sent
to the Tank Farm fecilities for ultimste Gisposal.




Reid to Cox 12-6-48
Regquest for 278 Hanford Production Sluge

E. Disposal of Process Naterial {continued)

The uranium, exclusive of that sent to other sites, will be sent tc
Tank W3 in the Tank Farm for storage.

The plutonium as the Redoz IBP stream vill be stored temporariiy
wvith previously processed materiai until completiom of the Redox
investigations. This solution will then bs returuec to the second
cycle equipment where it will be processed through at least ome

more cycle of extraction and stripping. It will then be concentratad
and returned to AEC as en aqueous solution of plutonium nitrate

approximately Mey 5, 1949.

F. BSchedule for Shipments

The decay time for processing this material through the production plar
has been set at 60 days. To conform to this condition and to pest 4nw
Processing schedule of the Pilot Pisnt, the shipping schedule table
given below has been evolved. It hac been definitely found in the
shipping of other material that this is a conservative schedule and
can be met. It it is fourd that the shipping date for the material
for the ORHL Rala run is withir 3 tc 5 days of those given balcw,

. the shipments can be combined. There is on hand at present sufficient
transportation casks to fulfill this schedule.

Arrivel date Kumber of Date of Discharge From
at ORNL 8" Sluge* BEW Piie I 10 daye
1/2/h9 70 12/h
1/25/49 70 12/12
2/15/49 70 12/20
3/7 68 12/28

* Bhould 5" slugs be used, multiply the numbers in this colummn by two.

~ It should be noted that varying amountg of Redox solutioms ICU, IEP, IEY
ars aveilable for laboratory work at Sther sites and in particular at
Argonne Rational Laboratory, Knolls Atomic Power Laboratory, and Hanfor:
Engineer Works. Any such requests wiil be £illed after processing through
the proper AEC channeis.

D. G. Reid

. . 8Jk

- k- il
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On November 8, 1948, a conference was held on Kals at Oak Ridge
Notional Laboratory. Attending from Los Alames were White, Moeller,
leary; frem Hanford were Seymore, Hollingshead, Harty and Stainken;
from Osk Ridge Nationsl Laboratory were Emlet and Witkowski; and from
AEC were. Roth and 8hilling. The Hanford representatives were at the
laboratory making e detailed study of sll phases of Bala for the G.E.
Company, looking Soward the transfer of production to Hanford.

The meeting opeuned with a discussion by Leary of the diffiuclties at
Los Alamos when the lanthanum was separated from the barium. Leary
eoxplained the method which they used to milk lanthanum from barium.
A tall filter with cylindrical sides and a small sintered disc at the
bottom is used and the lanthanum comes through the filter at the
bottom. In those separations in whioh the yield has besn poor, much
ackivity has been found to ecling to the inside of the filter wall. A4
black ring forms on the wall at the top of the liquid. This ring has
oontained as much as 60% of the active materisl. Leary thinks that
the ring is organic, and he desoribed the strong resgents neceRsary
to remove it. The remowal of this ring has caused over exposure %o
personnel. '

Witkowski stated that before the finsl evaporation step, the solution
of barium chleride appeared to be cleer and he could not think of any
pPlece where organic matter could snter. It was generally agreed that
the foreign matter might eater during the finsl evaporetion. Certain
Shanges could be made in the final evaporation equipment, particularly
the vent line if the cell were decontaminated, but it was not desirable
%o decontaminate the cell, beeause the equipment was resdy to go on the
regular Rala run and further, such decontamination would react unfavor-
ably en the particle problem study.

Leary had deta with him whioh showed the yields obtained on the past
sources. The dates of the runs were added to this data to ses if long

- inkervals betwesn runs had any effect on the variation in yields,

“SLASSIFICATION, CANCELLED
N o= 3/ 5

Apparently no conclusions could be drswn. Witkowski suggested that
dumey runs with cold barium could be made to see if the foreign material
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showed up in the product. He also suggested that this might help
t0 make the next regular run better by cleaning out the equipment.

The group discussed the amounts of inactive barium which might be in
the product when 10,000 and 20,000 curie sources are made. 'loeller /Vﬁ
said the barium does not effect the physicists. Mosller and Ealet
agreed that ORNL would make a statemsnt in writing to Los Alamos giving
the amounts of imaotive barium that will be in ths product when Han-
- ford slugs are used, and also when £0,000 curie sources are produced.

‘ Nosller and Roth dissussed the soheduling of deliveries to Los Alsmos.
We explained that Los Alamos must give twenty-one (21} days notice to
ORDO if a source is Dot desired on the date scheduled. Moeller said
he was expesting the first source in 1949 to arrive on Janusry 10,
and that a source would be required every five weeks thereafter, pro-
viding the sourees are "good clean” ones. Los Alamos degires that

~ %he sources arrive sarly ¥onday or before, so that work on them oan -

Somzence londsy morning.

In order to have sources arrive at Los Alamos on Monday, Processing
must stert on the previous Monday, and the shipment must be made
from CREL on Beturday. :

At the ri_quut of Moeller, we will make a schedule for the firet three
shipments in 1949, and sireulate it %o all gconoerned.

After the conference three dummy runs using insctive bariun, were

made in the Rala squipment. All of these gave & dirty or diseolored
product, and fellowing this Witkowski tried %o eliminate more $ygon
lines prier %o Rala run November 17-27, on the assuuption that organic
material fros them was the source of trouble.

The ventilating duct %o the cells, which is the mest doubsful part
of the equipment and whish is known to be in poor oondition, was re-
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oonsidered. Witkowski reported that the Operating Division had
decided that a new and more accessible duct could be installed
without diffisulty, and that the present duct could be filled with
soncrete, the whole job to aost about $5,500.

John Bhilling, Jr.

| 8t R.W.Ovok - J. C. Framklin |
’ €. N. Ruoker for L. B, Bulet —
A. . Hollend - K. ¥, Roth

Shillingemw -
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In Reply Refer to:
R¥RP: J5

Carbide snd Carbon Chemicels Corporation : oc
P. O. Box “p® ::OC g % .
Oak Ridge, Tennessee LRCIASSINGE nr e

Attentien: C. H. Bucker, Jr., Exscutive Director.
Osk Bidpe Hationmel Laboratory

D SLUGE FOR RALAL PRODUCTION

RANFOR

Subieect:
Gentienen:

Approval hes been given to use Henford slugs and te tramsport them
in the Fhoenix eontainer by rallwey express to the Laboratory for
the production of Rale,

The first shipment of sluge will arrive in Oak Ridge on or about
Boverber 17, 1948, Although the container wes designed for nime-
teen eight inch slugs, this shipment and all fuiure shipments will
be of the four inch length. TYherefore, the shipment will eontein
thirty-eight of the short slugs.

o -furdhar work is desired on the design or construection of e crash-
proof ﬁéﬁnta&nsr for the eir shipmeni of Hanford slugs,
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,»‘zﬁira.etnr of Resesrch and Eedicine
: vﬁcz £. E, ﬁanter

y ‘&. “ﬁ, ka S A




4810~ 7
. Date — o File C.%. %

Subject__Ra: Rala Bum Those Eligiblé
naee » To Read The
Attached

By, H. M. Rath Copy# Z A

: 4
To Files :

<.
Before reading this document, sign and date below: L%
Name Date Name Date

This document has been approved for release
RARSE G k) aaiy. /S - = g/ to the public by:

h . P4 s
~ - 9 {

ORNL, 8ite




Y7/
. Files October 28, 1948

Herman &. Roth, Chief, Research Division, Oak Ridge pae piEe RATGEL LTDRNIE:

e

1ensl DHEY
RALA AENTRAL tiles

EEFER TO 4£8-10-_ L4

SYMBOL: RER:HMR

Conversetion with Emlet - 10/28/48.

Reseerch Couneil eoncurred in making Relz run week of 15 November.

It was agreed, therefore, thet Eela slugs should srrive at Oak

Ridge on the 17th and procese to stert then. Sourees would be

ready not lster than the 27th, barring unforeseen circumstances. ‘2
Algo, by starting the 17th, X slugs would be eveilmble for .
"butting” if necessary (X Resetor to stsrt up on the 11th). If

source iz finished in less then ten deys, the additional time

wonld be svailable for Lz btulldup {Source held here).

?aseé o:)z the sbove, source should arrive at Los Alamos on the 20th
M&y »

‘ Emlet is to notify Lesry et L.A.

Reszearch Division 1s to make srrangemente with Hanford to delsy
Redox slugs (from 7th) and make Rals shipment on the 13th.

' €G: C.N.Bucker

L. B. mn-c@
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This document coneists
of 2 pages.

No. A _of 12

copies, Series 4,

To: J. 4. Lane

From: Stuart McLain

Subject:  IEMPORARY FILTERS ON 706-C AND D BUILDINGS

The Atomic Energy Commission, through Mr. K. C. Brooks, has stated that
we should go shead immediately with the design of air cleaning and decon=
tamination facilities to handle the off-gases and ventilating air from
the "706~C and D Buildings.

You are hereby authorized to undertake the design of such facilities with
suitable equipment to scrub the off-gases and vessel-vent gases from the
706~C end D Buildings and the off-gases and the vessel-vent gases s but
nd; the cell-ventilating air in Building 205. This project is to receive
the highest priority and overtime is authorized.

In a discussion with Mr. Emlet, it was decided that the off-gases and the
vessel~vent gases cannot be run up the short stack but must be run to the
205 stack. The hood geses from the C Building must also be scrubbed and
run up the 205 stack, if possible.

The Austin Company will be asked by Mr., Stewart to aid you in every way
in detailed design.

The scrubbers should remove a very high percentage of the iodine and acid
gases, The filters should be two thicknesses of AAF FG No. 50 filterdown,

J@M“Wffw?

Stuart Mclain

SleL :1wd
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OAK RIDGE NATIONAL LABORATCRY

October 12, 1948

TOs C. N. Rucker
FROM: E. O. Wollen, J. A, Swertout, F. Yestern, ent K. Z. liorgan

SUBJECT: Recommendstion for Future Rela Bun and Particle Froblen.

E. 0, Wollan, J, A. Swartout, F, Vestera, and K. Z. Morgan met on October 11,

1948, and made the following recommendstions:

1) That no Rala rune be made until and wnless appropriste devices for
removing all particulate material be installed in the offgas line
loading from the 706~D Bullding to the 205 stack, end in the duct
leading to the short cell ventilation stack.

‘  2) That the next Rela rwm bs _timd so that the prineipal discharge of air-

borne radicactive meterial teke place over the weskend when & minimm
mumber of persons is on tte plant site, |

3) That serious considerntion be given to requiring all persommel on the
plant site during e Rale run to weer appropriate masks.

Enlwa .
‘E. 0. Wollan @»B‘A
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OAK RIDGE NATIONAL LABORATORY

. DIVISION OF .
CARBIDE AND CARBON CHEMICALS CORPORATIQN_,__ -
aE el
POST OFFICE BOX P R wwl»?g

OAK RIDGE. TENNESSEE

Sgptenber 14, 1945

v Classification Cancelled SwsBenpes
Uy s Lbomic suergr Lomaission 70

Fast ffies Yoz E By Authority of

Qs 7idre, Tennesseo i RUG 26 1971

Atvemtion: Dr. i, H. Hollemé, ore 777 Name Title  Dats

Subdest: Hals - QCARRIES ¥om mA¥POTT LIS

Kefersnoe: Letter free I, L, Belober to L, L, Heoker dated Surast B,
) 1548 audj: Raleeivopossl to Uss Henford Ulurs; Uefe Ko.
L e

: ]
Zentlemen:

in the rafersuoe letter you regquest that sore spesific dats
be supplied concsrainr the ability of the dopizned sontsiner (codsd Fhoenix)
to withetend & pisne erash and an sosompanvin: fire, 4 reviee of thie
‘ mmmmmwwmﬁm%m%nmwmim
opinten that the lead shieldimy of the sonteiner would meh withstand isseets
assooiantsd with & plane orash,

in &l prebability the lead would ﬂwmm open the stesl
stsll, %o Wulld & erasheprool sontainer of stesl (uvaine no lead) would
insrexse the weight from 6,400 pounde to epproximstely 10,000 pounds. 2
nors ewmplats study of erssbeprod! containers, using hardened lead or sther
denge wmaterisis, appesrc justified ir view o ¢he veed for rapid trazsporte-
tion of radiosctive materisls with shovt nelf lives.

Eather than delay the use of imnterd slurs suy lonrer, the folliow-
inz sroresa 1z syrreagted:

is iLosd the somtainer with MHanfordeirrsdiated siues
T test 1ts ghieldiivy wropeviies s to dotermine
the temperature rise. {The contsiner was shigpe’
to Ranford on ceptember [, 1048,)

s» Assumine that tho abowe teste are sstisfactory, tone
sontainer oxn be loaded with ninstesn Sanforde
irrsdistsd slurs and shipped by special rail exsresc

T TN 0Tt e p i iaen
‘ oo aansdl




gpig = YErrisr for sanferd Diurs ‘s senvenmber 14, 184l

fralininery lovesticalione of soesial rell oyoress shipsents
tnddsate thal a asrrisr san e trangported Sree Sandord ko da Hides in
aperoximately Four deys st a eont of shwout 31,580.0C. This je showt thres
geve slower then gir transportstien and would result in Jiftes: persont
jone of Hala. Thiz loss should not serievgly alffest ths operation zinge
tie gorrizy we dagismed 2ixty nercent ovevaize,

e rostemend thet the itomic Sverry Commlusion approve the use
of Lapferdeirrediated slugs for the sroduction ¢f Hebs uwtlilsiny special
ruil express for Lhe shipment of tne giurs. I7 vou fesl tist 1% i¢ cesirakie,
we will design 3 erssiworen’ contaliner For alr shipesste of lsrre gueniities
ef irradiate’d materials.

¥s do not plan any futher work o this nrojest wniess 1% it
regueated b the dtosie dwerpr Lommission,
Fore wruly wours,
Y NINEL ELTISERL LARSRATONY

Original Signed By
C. N. Rucker

Exmoeutive Direstor

IeBe Ao Eo Aalland, Jdr.

: ;f;gtmkb}}ﬁ
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Subject: RALA ~ PROPOSAL TO USE HANFORD SLUGS

Attention: Mr, F. H. Belcher

Reforences Letter from John Shilling, Jr., to Prescott Sendidge;

"Rala - Proposal to Use Hanford Slugs"; dated January 5,
1948, {(4)

Gentlemen:

In the reference letter Yyou requested that Oak Ridge National
Leboratory develop and construct & container for transporting slugs
from Hanford to Oak Ridge. This container has been constructed and
is ready for your inspection, Prints are attached.

As recommended by you, the container was designed to be fire
and crash-proof. Sufficient magnetic material was used in the con-
struction to allow detection if buried underground, It is our
understanding that a small package of water soluble dye can be purchased
and attached to the container which will mark its location if it is
dropped in water. '

If this container meets with your approval, there remain several
other details that must be taken care of before Hanford S8lugs can be
used for the production of Rala.

1. Fabrication of a second container,

2, Alterations to existing electric hoists.

3. Shipment of the carrier to Hanmford for a trial
loading and rediation measurements.

4, Arrangements for air transportation of the loaded
carrier from Hanford to Oak Ridge. (It is our
understanding that the Atomic Energy Commission
will handle this matter,) :

restricteqd d
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Rale-Proposal to Use Hanford 2. July 12, 1948
Slugs

We do not plan to do any of this additional work until the
Atomic Energy Commission has approved the use of the Hanford material,

Our original proposal to use Hanford slugs for Rala production
was made in October, 1947, (2) Since several persomnel changes have
been made since that time, a review of the problem is presented,

Since the spring of 1945, the production of Bal40 has been carried
on in the present facilities, using slugs irradiated at Oak Ridge
National Laboratory, An average of six batches per year have been
made thus far at a direot cost of approximately $498,480,00 per year,
Adjusting for continuing expenses, the cost averages approximately
$57,500,00 per batch,

After the Atomic Energy Commission indicated to the Laboratory
management last August (1), that Rala requirements would continue for
an extended period of tims, & study was made to determine the possi=-
bility of using Hanford irradiated slugs to replace the present slugs
irradiated at Oak Ridge National Laboratory, The results of this stud
were submitted to the Atomic Energy Commission on October 18, 1947, (2¥
These studies indicated that the use of Hanford slugs was feasible and
economicel. The direct cost per year would be approximately $341, 700,00
for six batches (a saving of $156,000.00) or adjusting for continuing
oxpenses, it would amount to $34,500,00 per batch (a saving of £23,000.00
per batch),

This study also indicated that a substantial saving in the amount
of uranium used would be realized. The present process uses approxi-
mately 2,250 pounds to produce one 2500-curie bateh of product whils
the proposed method would use only 240 pounds to produce the same
quantity. The total saving in uranium per year would therefore be
12,528 pounds,

In addition to the savings in cost amd material already mentioned,
the processing time would be decreased from the present nine days per
batch to approximately four days. The waste storage space which has
reached a critical point would also be conserved,

Only minor process and equipment changes would be required to
adapt our facilities to the use of Hanford slugs. These changes would
consist of fabrication of two special slug carriers and alterations
to the existing electric hoists to permit lifting of these carriers.

The total cost of alterations was estimated at $10,000,00, The slugs
would be transported from Hanford by an airplane at a cost of $6,250,00
per trip and the empty carrier returned by freight at a cost of $500,00,

On October 20, 1947, the Atomie Energy Commission submitted an
estimate of future Rala requirements to the Laboratory manegement, (3)

BT detence - Fedly
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Rala-Proposal to Use Hanford 3. July 12, 1948
Slugs

These estimates showed that the requirements for the following two

yeers would be increased from six to ten 2500-curie batches per year
and that after a two-year period, it is possible that the require~
ments will be increased to eight 10,000-curie batches per year, Under
these conditions, much greater savings than those previously antici-
pated would be realized,

On Januery 5, 1948, (4) the Atomic Energy Commission notified the
Laboratory management thet it was definitely interested in the project
and that as soon as a suitable slug container was developed and con~
structed, an approval for the entire proposal would be considered,

The basic design features requested by the Atomic Energy Commission
was that the container should be fireproof, crash-proof, and capable

of withstanding intense heat and impsct, It should also contain
sufficient magnetic material to allow detection if buried underground
or under water and releass a dye on contect with water, On January 27,
1948, (5) e schedule for the design, construction, and testing of the
container was suggested by the Atomic Energy Commission. This schedule
called for the testing to be completed on August 1, 1948,

Calculations for the design of the container were completed by
February 13, 1948, All calculations were based on the assumption that
the slugs would be charged into the carrier eight hours after being
discharged from the Hanford piles. A summary of the results of the
calculations are as follows:

1. About twelve Hanford slugs will be required to produce
one run containing 2,500 curies of Bal40,

2+ The radiation intensity, using ten inches of lead for
shielding will be epproximately nine mr/hr at the
surface of the carrier,

3. If the carrier could be designed with relatively small
clearances (.005 inch) between the various perts, the
meximum temperature of the slugs will be 2450 F, (The -
slugs were calculated to have heat evaluation of fifty=-
five watts each eight hours after discharge.)

A design of the container based on the above information was com-
pleted on March 15, 1948. A copy of the drawing was submitted to the
General Electric Company at Hanford (7) to solicit their comments on
the feasibility of the loading of slugs into the container. They replied
that the design was satisfactory, (8)

The fabrication of the container was completed on June 22, 1948,
The total weight of the container and slugs is approximately 6,500 pounds,
The assembly drawing (D3994) and a verbal description of the container
are enclosed,

Iz
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RaLa-Propesal to Use Hanford 4, July 12, 1948
Slugs

Thermal conductivity tests (9) on the carrier were made by
electrically heating "Gummy" slugs placed inside of the carrier to
simulete the conditions expeoted with "hot! slugs. The maximum
temperatures which can be expected in transit, according to these tests,
are tabulated belows '

Location : Temperature 2 p,
Surface of container 1760
Basket 3200
Slugs 425°,

These tests are based on the rate of heat discharged by the slugs
at the time the earrier is loaded at Hanford (eight hours after pile
discharge). The decay of short-lived fission products was not taken

into account; it was assumed that thermal equilibrium would be reached

It is therefore reasonable to expect that the actual temperatures will
be considerable lower than those shown above, As an added safety
feature, the use of which is not anticipated, this ecarrier can also be

force cooled by connecting it to a source of compressed air while in
transit,

Since it is not pessible to duplicate the intensity of radiation
of the Hanford slugg which will be used for this process, no radiation
tests were made on the carrier, These tests, as well.as heat transfer

tests under actual conditions, can be mede at Hanford prior to the
first shipment of slugs,

We shall be glad to furnish any other information ydu may need
to reach a decision on this matter,

Very truly yours

OAX RIDGE NATIONAL LABORATORY

C. N. Rucker
LBEmletswp Executive Director

1-5., F. H. Belcher
6. C. E, Center
7. L. B, Emlet
8. B, J. Witkowski
9-10, C. N. Rucker
11, Central Files

Attachments;

l. List of reference letters.

2. Print-"Carrier for Lar%e Slugs Assembly" -D39ga, “

3. Verbal description of the container, - by J, J, Wallage -
March 15, 1948,

Siimmiing
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CARRIER FOR ™i" SIZE SLUGS

Following is a description of the mechanical festures of the
carrier shown on accompenying drawing, entitled "Carrier for Large
Slugs - Assembly", Ne. D3994,

The carrier has a capacity of nineteen (18) ™" size slugs, a
mnimum shisld thickness of ten inches of lead (or its equivalent of
lead and steel), and a total weight of 6,522 pounds. The carrier is
composed of four main parts; i,e., oarrier body, lead-filled plug,
locking bar, snd slug besket. The design of these four parts was
based on the following considerations:

1. Minimum weight consistent with the necessary shield
thickness (see classified document, C.F, No, 48-2-202),

2. Adequate strength for rough usage.
3. Simplicity for underwater loading and unloading,

To obtain minimum weight, studies were made of various slug nesting
arrangements and for this particular number of slugs, the hex shepe
shown was found to be the most compact and, thereby, give minimum out-
side dimensions for a carrier, Further, the ends of the carrier body
were chamfered to eliminate superfluous shielding at the corners, A
¢ylinder was chosen for the body shell because there is very little

added weight over a hex and it is much simplier to construct and is also
stronger.,

To provide the necessary strength, the lead shield is covered
inside and out with a skin of steel, This skin will eliminate the
tendency of lead to creep, protect otherwise exposed lead surfaces and
restrain the deformation of the lead in case of impact. Insofar as
possible, these steel skin plates wers made cylindrical or conical in
shape for maximum strength. The outside and bottom of the carrier
body are 3/8" thick mild steel and all other steel plates except the
conical ends ere 3" thick, Type 347 stainless steel.

Heat conduction and dissipation are provided for in the following
manners To improve thermal conductivity, the fits between slugs and slug
tubes and between slug basket and body of carrier have been held to a
practical minimum (nominal clearsnce on diameter for slugs 019", for
basket ,005"), It is expected that slugs will be sized at the source
by means of a ring gauge or other device to permit the use of this
clesrance. Heat dissipation will be by moans of air convection and
surface radiation, To inoreasc the cooling swrface, sixty-eight (68)
3" 0.D. tubes on 21-5/8" diameter tube circle have been cast in the
lead shield. This increases the surface area by 13.2 square fest or
approximately 46%., The total surface arca then is 41.5 square feet,
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Carrier for "i" Size Slugs 2. March 15, 1948

Forced convection is quite possible by msking use of the plenum chamber
formed at each end of the carrier by the conical ends and using the
tapped (3/4 NPT) holes in the wall of the carrier to connect blower
hose to. However, it is not anticipated that forced convection will

be required and the pipe plugs shown in the holes mentioned above will
normally be removed to allow free convection,

Simplicity has been a prime requirement since the carrier must
be loaded and unloaded under water, Also, simplicity means less costly
construction,

The locking bar is held in place by two pins., Each is provided
with a 3/8" diemeter hole for a lock and/or a seal. This bar, of course,
can safely be placed or removed, with the plug in place, when the carrier
is out of the water. The plug can be removed under water by means of the
eye provided and a hoist or chain fall, Next, the slug basket can be
lifted out in the same monner (by means of the folding handle) so that
the slugs are more accessible for lifting out with tongs. Should a
slug stick in the tube, it can then be driven out with a %” diameter
rod through the hole in the bottom plate of the slug basket. To
facilitate loading under water, the top ends of the slug tubes are
flared to 300 angle, 3" deep, The inside diameter at the top end of
the tube then is 1,60",

At the receiving end of shipment, the slugs will be transferred
to charging machine, now being constructed, for introducing slugs into
process equipment,

Other requircments have been met in the following manners -

Should the carrier become buried in the ground, it could
be detected by the magnetic property of the mild steel in
the body.

Not shown on the drawing is a cartridge or package of dye
that can be attached to somc part of the carrier that

would serve to show its location should it be immérsed
in water,

The bottom plate of the carrier body provides a flange
by which it can be bolted down to make it safe for air
shipment.

Jde Je Wiallace
Mareh 15, 1948




RS , _ | E IR NOISIAT iy

\) .
Jﬁ@mﬂq MA-60F -D £ -y L
. ya 2 R N : .
y ; : T AL YT AR B EETE
T R BRI ACEE
‘ zb% : 3&. @] 25 | g i provedy
NS A

‘NN3AL ‘390id MVvOo eV Q3141SSVIS .mv aw QT um. - /

AHOLYHO8YT TTVNOILVYN NOLNITO N3IF" SVH ONIMVYHA SIHL

| A79WISSY . . s S
CRETN IPYET MO/ NIINNED) —_— . T S R ) ]
% m.iwu.v “ .IL . CoT T I m e e e muknmuw.w\\.wwik \‘wawﬁw \..mei.; TommTm .i_,-x T i , e I . e .!illllc!»iti!-i.w !

v f !

| )

g0 7Y S0, gy |
. " : QINCN T ON74 HLJ p _—
WONQ| SONIMYYT  FONI¥ISIY | STy, ( o orrd i) MTIAT A0, ) =
. = R m?__.p.hcw.‘ NN 1 < ’ - . | _
S66E-Q | STIBULITT 31, WSS =875 L7556F > HIN0a Sy dr N - ~ R
966¢-(7 ﬂ\vtmwuux& WAL TNG RACEL Y Iy "
- UGEe-\TfLIFH S SUYLIT ATOL Y/ XY D |
Nesssi@| SUELIG P D WISSE-TNG O T
ss6e-7| d3073AIG-NOILOTS T D INO D
oooé-2 S TICLIT IS/

e

N
Q
Sy
YD)
LD
i
—
~4

;;;;;;;;

D T R T T T T T T T TR T T T
N ! —» N N N Y w(./s/.vri.ﬂf.,»? RN N TN N .m?r;.V.LVr S FO0 N N N I RSN
. . /. . .

SR S -

S INBF NO LN/ WNONIWGTE .
AEIT VLI, HOSNITSTL LSS ‘ e
SO SLEOD OM/, TN Tenéz YO P
LIAIWNCNT QY FAILIGIHNT .,
HENNFSU Ll o SC LOFOD INO
HLlpA OFL NIV A DN NI ALty
NIIFNOS ¥FHLO SO TIQ IaNyY
N LSOY SO FINY FTT TTHHS i
(OrF7 HLIM L500dNOD S
N/ FSOH[ LATOXF)TIILE ;o
Aty IO SIoTAINS TT

“~GFLON~

»

WA, LI Wl 400, N 7Y % WO O

R SR e 35

o ey - s / et ooty e Pl N

PO —
ERenEE s )

g e

‘

AR AT WX

MENSYSA 7 S SR [ apeppi > Sy

e

N
=&

et oty » ot & e}
-

CIORIL. LA ITNRLN

~

-
-,‘
e o

Lpgre LR~

A U 0N

N
TS -
P e St R .

DU . TS - GRS SUBD. § SRS 1

& ' 1

-

y

§
h A . | b - o N
, B N — _ { RO S — e I
NI i Gianih s 1 S Bt e WKNH HWMILJT pogpe
L

H a
. R
Pt

: v
¥ 1) 1 AY A - H
. 5 i VRN ! .
N . corr . g
NN NN N PEUTE
4 . - . —— A e ey, T s Jroa - z
. . i o [
;) . ; X A ; ;
, -4 1y ; . B R : Y S B
! - [ Sy - - N . . vy .
y 4 b " S 4+ R s o SSRGS N I &
g . / N Ry . . / Y
E s : # - Ji -
. ; /. . i
3 T X T / i
. i AP N AL h . N JASRRNY !
.- . 2 A : Py \ RO ) S -
\ PR SN ) [ NP TSNS ! P
. S - b il e R SRR N e
H A i N { , R a 7 ]
' . : e 7 A \ .
\ ; . / .
‘ \ . ; . ]
\ § . X i
] ! & Y c . - - : i
. P g - LU & SR rc — =y T }
1 .p, W / 7Y Ny ; LS i s i
. . Y A o Vi " . )
) /AR 7 J ' AN
N o . . . ; N . K ) ;
S e T SRR S Sy H PP . p
i N 8 S e ‘- N - N . - . N e
\ . T PR s ey ~ -
- .

l

SO NRPEURIPRRI SRS 9

I
[

T

o e e
e
-

e ESORS N —

- .
m gy v b em o g ot et} — e o
T F T T T T T

!
!
i
—~—
!
|
~T
}

N
———
" e —
e
—

e

RS AN < SN ~ S AP Y SIN g
“mzr. I

I

i

)

o -t

|

‘

{

o
A L
L. R
B

by / /
1 : /
* Vo ! ’ & o
H 7, ; JE
Vi \ ; , / \..
, - S / I
R : i
oo 4 R i
-.. / f \ :
T /o !
- K |
\ 4 =<3
.\ \\\ i
AR ;
- 7 \\ .
g & - "
a - p
Y R4 = i
,A, \\\ \n ﬁIIAv “w
/ L ~ N
B s b ;)
e 4
R i
s . l
o |
7
- :

..._;-:‘;'7' .
Lo TR

/i J
- s I i ’
=) 7 N
E i
H e
M
» :

R S LN S S IN-OT b 470 v

T w oy L3x0dsgic, [ 9074 Fdlo
Y TIFLS| Bp T x I [ | Meof ALIA5 wrg OMNO0T| 2 | 000 -0
YoF 13348 |7 ZeT x HiTx b | Wy OMY507( T | cook -0

t
€
-1
[P SO ——— - - N-
— ; ‘ ‘ 2074 | Tlecse-d| D
. % | PP - | .
“oN J
w34y

LI nww..w.. I | §66¢-0

WINTLEYy | TZIC OIHSINIY TN g‘www N OMT mm

YNERYYTE

G | |
|
|
|




©

L-13

B-137
Date 7/8/u8 File
140 Shipment No,
Subject Re: Ba > 33 Those Eligible
' To Read The
, » Attached
By __ J. A, Leary : Covy #___1

: E, J. Witkowskl
To E. J. Witkowski | ' \

Before reading this document, sign ahd date below:

MW Syl
U i




NO. ¢ ' T FAGE (S) '

pe — - """"Uf et WU “_V' S Jl ‘S . 6
‘ UNIVERSITY OF CALIFORNIA 7%
.  LOS ALAMOS SCIENTIFIC LABORATORY o
8 . . . 2 o (CONTRACT W-7405-EN6-36) 9% BIOGE IlTlDllL LABONATORY -

o homxis o poyTan FILES NUMBER

nsrmro: LAB-CMR-10-16 July 8, 1948

Mr. E, J. Witkowski
" Superintendent, 706—D Area

. Clinton National Laboratory

Oak B.idge Tennessee

EL l}';slephone comrersat:.on of July 2, 1948, L
we are expectlng Ba- Shipment No. 33 to arrive at th:.s site -
on_or-about July 26, 191;.8 We would prefer that the barium- - -
act:.v:Lt.y does not exceed 2500 curies at last separatlon t:.me. .

_In t.he near future we pla.n to ma.ke minor alterat:.ons on . .. .

¢ large shipping shield,. As soon as these plans are com-: i i
pleted they will be sent to you for approval. No changes in

the shipping cone or plug are contemplated.. =

Yours véry truly, o
Joseph A. Leary '

P R S

~ces D, W. Mueller
Central Records_
FJ.le e T ]

CLASSIFFOATION CANCELLED
pavr_SE 14 154 7

Far the UL S !; wrgy Research ©
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! Division of Cias.ﬂh‘,atmn

c SSIF'CAT(ON CANCELLED
52‘ %?‘:f‘kﬁ: .lll%(q@
‘ ignature ' ate

Single rereview of CCRP-declassified
-documents was authorized by DOE Office of
Detlassification memo of August 22,} 1994,
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2. 5. Bucker

i /,: (——— - . 04K Rings NATIGKAL LABBRATDR?
CENTRAL FILES M
B-137 48-7-_2,
Date File Llf’é((
Subject duly 7, 1948 Th;seRElég%gle
Tizle Produetion at Gak Bldge OAt:Zchede
By Bationul Latoraiory N Copy # \ L
To T. 3, Beleohar ~ /6‘ .2 Z_ﬁlaé;b\/

A

Before reading this document, sign and date below:

Name Date Name Date
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This document has been approved for release
to the public by:

Dinfl fhum sipys

Tochnical Information Offices
ORMNL Site o8
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UNITED s*rATEs“"“"“'“fé” e D e A _
ATOMIC ENERGY COMMISSION -5
' In Reply Refer Tos PPt
‘ LAM 138 . 103431
7
. . by GE BinnT wani L I
Tlassitication ‘Gancelied Cak Ridge, Tennessoe pcirp:. oo
: PR
. o =] .3':{—)«. - ?
By Authority Of 4 A
o Dt} 26197

Oak Ridge National Laboratory
Divigion of Carkide and Carbon Chexmlicala Corporation
Oak Ridge, Tennessoe

Attention: I, Lo E. Hucker
Subjest: RALA PRODUCTION AT CAX RIDGE NATIOMAL IABORATIRY
Gentlanen:

%oference is made to your lettars dated April 7 and Mgy 4, 1548,
gane subjest.

The Division of Production, Washington, has advised that it appears
desirghle for the laboratory %o continus Rala operations at a mini-
‘ mm of expense through 1949. This decision is bassd upon the under—
standing that Rala production, st a level consistent with lLog Alamos
requirenants as pressntly ¥mown, can be performed at the lLaboratory
ty making minor alterstions in the existing building, oconstructing
& 250 foot stack (which will alsc be required for continued pro-
duetion of radicimotopes) amd using Hanford irradiated material.

You are requested to contimme Hala production operations. ¥%e under—
stand that the total cost of alterations and new construction to '
sllow contimuing production will not exoesd 5225,000. ‘The suggestlon
ig made that an gppropriation request covering this work be submitted.

Hanford Works ie beirg considered as a permanent gite fo Rala pro-
duction, and the General Kanoger has indicated his desire to deternine
the feasibility of transferring the operations there hy 1950.

nts are being made for representatives of Hanford to survey
the Rals facilities and current operations at the lLaberatory and
you will be advised of these developments.

. In your letter of April 7, 1943, you recommended that development
work start immediately on a new Rala process, making provisions for
CLASSIFICATION CANCELLED

=31~ 95"

8 Date
o Single rereview of CCRP-declassifiec
gocuments was atthorized by DOE Office o
Ueclassification memo of August 22, 190¢




¥r. Gs Ho Buoker
Jaly 7, 1948

the large scals isolation of other valuable waste products, such
a8 295 gnd CU95. You are requested to start such development

a3 soon asz possibls gince the General Hanager desires that this

be undertaken st the laboratory regardless of the final Joeation
of permanent facilities. Please submit for subtwmisgion to higher
authority a detalled proposal for this developmend indicating the
scope of the program, ssiimated schedulas and costs. :

VYery truly yours,

F. H. Belcher, Chief
Osk Ridge Laboratory Division

00: L. B. Emlst
¥ Do Pelterson
Ce Eo Comter

Shilling rgym

s e
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By L. B. Emlet Copy # 2 /4
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InteEr Comrany CorRRESPONDENCE —Fonic s A

——

Post Office Box P
( ) COMPANY CARBIDE AND CARBON CHEMICALS CORP. LOCATION OAK RIDGE, TENN.

i’ﬁqﬁ Cf‘\% - 084 PINCE #ATI0ES LARORATOS
L I Al P 5 £ r
TO i -~  DATE 13 f
Locu'loh" Rucker &W o Ta May 27, 146 GE%QA%F Lu'- ”U&BE?
rereview ¢l -JECIasBilier  ANSWERING LETTER DATE ) "_______(Q_
ATTERTION emzzmmawaﬁwnmww»%c
COPY TO L asSieator 19970 o RS 25 1007 SUBJECT

Isotope and Rele Production

Reforence: 1. Letter from L. . Emlet t0 . . Huoker = ZwlBed8 -

¥resent and Froposed Badiocisotope Processing Faclilities

2, Letter from (. K. Bneker %0 k., %. CO0k = 4nFadl ~
Rsla Produstion at Oek hidge Nationel Lsboratory

:31_0 Letter from F. He Beleobey to C. Ke Iﬂﬁm 4ol all) -
Rele Produetiorn at Osk Ridge Nationsl lseboratory

4. Letter from C. N, Rucker $0 T« He¢ Felghery « Hedudd -
Faellity Requirememts for Rels Produetion

The following comments on isotope and Rals production are submitted to
assist you in your soheduled meeting with AZC officials on Seturday, Xay 29,
1948. For the most peart they 2re extrected from the reference leatters.

.’ Isotope Production
1. Isotope shipments have increased from 20 %0 300 per month with no ade
ditional facilities being provided.

£+ The chenical seperation of jsotopes with existing tacilits.as is
hezardoug and ineflfieient.

a, Approximstely 10% of the personnel receive mors then tolerence
emounts of weak rediastion (bets ani soft gamme) etsh week.
grer gpame 0 strong radietion {gemma) sverage less then
4 Of ]

Gs If isdtope profduotion is t0 eomtinne at Cak Ridge Nationel Ladoratory,
now racu:tiaa mat be provided, regardless of hesite chosen for &

4. IT this eountry is %o lmep abreast o the Cansdjens in isotope pro-
duetion, & new high flux reactor must be provided.

S, 4 projsot for providing the isotope production fmcilities bas been
proposed and ic awaiting epproval. .

Classification Cancelied
@ ===
By Authority Of_-

Y Date AUR 26 1971

-, I |

wex.e0 THIS FORM FOR INTER.COMPANY CORRESPONDENCE ONLY




/ . * Ge N. hucker -2 - Key 27, 1946

Rsle Produetion

i

If Rele is 10 be producsl sefely at (al Ridge Hational Laboratory,

& new 250 foot 0Ll gus steck must be provided. {(This steck is
included in the appropristion reguest for the new isotope fecilities
previously mentioned. )} ’

Fels produstion een continue =t Uak Ridge Katiopal lLavoratory until
sbout 1950 with the present facilities LT & new steck is provided,
Either Hanford or loeclly exposed materiel oen be used for this

. period. Hanford alugs will be zore ectnosiosl.

Development wor: ghould start imesdlately t¢ provide & now process
and equipment for isolating Ba 140 from exposed uranium.

Future Rela production facilitles should be loecated &t the source
of materisl rich in fission products; i.e., Hanford or the site
chogen for the high flux pile.

uore detalled inforsmtion on the isotope and Rala production problens

ig ineluded in ths reference letters.

This document has been approved for release / o
Bty o

Technical Information Officer Date
ORNL Site

gopy 1 - Cs ¥+ Rucker
2 = Co M. Fucker

3 = Centyal ﬁlng"v,.
4 = L, B. Emlet 24
£ = Le Be Emlet
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g U. S. Atomic Epnergy Commission Ciassification Cancelled
Oak Ridge Laboratory Division .
Post Office Box E '
Oak Ridge, Tennessee By Authority Of

By BAARe, pats AUG 2 § 1971

Subject: RALA -~ PROPOSAL TO USE BANFORD SLUGS

Attention: Mr, F. H. Belcher

Referenvos Letter from John Shilling, Jr., to Prescott Sendidge;

"Rala - Proposal to Use Hanford Slugs"; dated January 5
1948, (4) & ’

Gentlemen:

In the reference letter you requested that Oak Ridge National
Laboratory develop and construct & container for transporting slugs
from Hanford to Oak Ridge. This container has been constructed and
is ready for your inspection, Prints are attached.

As recommended by you, the container was designed to be fire
and crash-proof. Sufficient magnetic material was used in the con-
struction to allow detection if buried underground, It is our
understanding that a small package of water soluble dye can be purchased
and attached to the container which will mark its location if it is
dropped in water. ’

If this container meets with your approval, there remain several
other details that must be taken care of before Hanford slugs can be
used for the production of Rala.

1. Fabrication of a second container.

2, Alterations to existing electric hoists.

3. Shipment of the carrier to Hanford for a trial
loading and rediation measurements.,

4. Arrengements for air transportation of the loaded
carrier from Henford to Oak Ridge. (It is our
understanding that the Atomic Energy Commission
will handle this matter,)

This documen? LOMIQIns Feiir.c o
e Atomic Enerce Soi
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Rala-Proposal to Use Hanford 2. July 12, 1948
Slugs

We do not plan to do any of this additional work until the
Atomic Energy Commission has epproved the use of the Hanford material,

Our original proposal to use Hanford slugs for Rala production
was made in October, 1947. (2) Since several personnel changes have
been made since that time, a review of the problem is presented.

Since the spring of 1945, the production of Bal4Q has been carried
on in the present facilities, using slugs irradiated at Oak Ridge
National Laboratory, An average of six batches per year have been
made thus far at a direct cost of approximately $498,480.00'per year,
Adjusting for oontinuing expenses, the cost averages approximately
$57,500,00 per batoh,

After the Atomic Energy Commission indicated to the Laboratory
management last August (1), thet Rala requirements would continue for
an extended period of tims, a study was made to determine the possi-
bility of using Hanford irradiated slugs to replace the present slugs
irradiated at Oak Ridge National Laboratory., The results of this stud
were submitted to the Atomic Energy Commission on October 15, 1947. (Zg
These studies indicated that the use of Hanford slugs was feasible and
economical, The direct cost per year would be approximately $341,700,00
for six batches (a saving of $156,000,00) or adjusting for continuing
oxpenses, it would amount to $34,500,00 per batch (a saving of $23,000.00
per batch),

This study also indicated that a substantial saving in the amount
of uranium used would be realized. The present process uses approXi-
mately 2,250 pounds to produce one 2500=-curie bateh of product while
the proposed method would use only 240 pounds to produce the same
quantity. The total saving in uranium per year would therefore be
12,528 pounds,

In addition to the savings in cost amd material elready mentioned,
the processing time would be decressed from the present nine days per
batch to approximately four deys. The waste storage space which has
reached a critical point would also be conserved,

Only minor process and equipment changes would be required to
adapt our facilities to the use of Hanford slugs. These changes would
consist of fabrication of two special slug carriers and alterations
to the existing electric hoists to permit lifting of these carriers,

The total cost of alterations was estimated at $10,000,00. The slugs
would be transported from Hanford by an airplane at a cost of $6,250.00
Per trip and the empty carrier returned by freight at a cost of $500,00,

On October 20, 1947, the Atomic Energy Commission submitted an
estimate of future Rala requirements to the Laboratory management. (3)
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Rela-Proposal to Use Hanford 3. July 12, 1948
Slugs

These estimates showed that the requirements for the following two

years would be increased from six to ten 2500-curie batches per year
and that after a two-year period, it is possible that the require=~
ments will be increased to eight 10,000-curie batches per year,., Under
these conditions, much greater savings than those previously antici-
pated would be realized,

On January 5, 1948, (4) the Atomic Energy Commission notified the
Laboratory menagement that it was definitely interested in the project
and that as soon as a suitable slug container was developed and con~
structed, an approval for the entire proposal would be considered.

The basic design features requested by the Atomic Energy Commission
was that the container should be fireproof, crash-proof, and capable
of withstanding intense heat and impact, It should also contain
sufficient magnetic material to allow detection if buried underground
or under water and release a dye on contact with water, On January 27,
1948, (5) a schedule for the design, construction, and testing of the
container was suggested by the Atomic Energy Commission. This schedule
called for the testing to be completed on August 1, 1948,

Caloulations for the design of the container were completed by
February 13, 1948, All calculations were based on the assumption that
the slugs would be charged into the carrier eight hours after being
; discharged from the Hanford piles. A sumary of the results of the
‘ calculations are as follows:

1. About twelve Hanford slugs will be re§uired to produce
ons run containing 2,500 curies of Bal40,

2. The radistion intensity, using ten inches of lead for
shielding will be approximately nine mr/hr at the
surface of the carrier,

3. If the carrier could be designed with relatively small
clearances (.005 inch) between the various perts, the
meximum temperature of the slugs will be 2450 F, (The -
slugs were calculated to have heat evaluation of fifty-
five watts each eight hours after discharge.)

A design of the container based on the above information was com-
pleted on March 15, 1948, A copy of the drawing was submitted to the
Gensral Electric Company at Hanford (7) to solicit their comments on
the feasibility of the loading of slugs into the container. They replied
thet the design was satisfactory, (8)

The fabrication of the container was completed on June 22, 1948,
The total weight of the conteiner and slugs is approximately 6,500 pounds,
The assembly drawing (D3994) and a verbal description of the container

‘ are enclosed,
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Rala-Propesal to Use Hanford 4, July 12, 1948
Slugs

Thermal conductivity tests (9) on the carrier were made by
electrically heating "dummy" slugs placed inside of the carrier to
simulate the conditions expeoted with "hot! slugs. The meximum
temperatures which can be expected in transit, according to these tests,

are tebulated below:

Location Temperature ° F,
Surface of container 1760
Basket 3200
Slugs 425°,

These tests are based on the rate of heat discharged by the 8lugs
at the time the earrier is loaded at Hanford (eight hours after pile
discharge). The decay of short-lived fission products was not taken
into account; it wes assumed that thermal equilibrium would be reached
while the rate of heat discharged by the slugs would remain constant.
It is therefore reasonable to expect that the actual temperatures will
be considerable lower than those shown above, As an added safety
Teature, the use of which is not anticipated, this ocarrier can alsc be
force cooled by comnecting it to a source of compressed air while in
transit,

Since it is not possible to duplicate the intensity of radiation
of the Hanforg slugs which will be used for this process, no radiation
tests were made on the carrier. These tests, as well.as heat transfer
tests under actual conditions, can be made at Hanford prior to the
first shipment of slugs.

We shall be glad to furnish any other information you maey need
to reach a decision on this matter,

Very truly yours

OAX RIDGE NATIONAL LABORATORY

‘ C N oo
C. N. Rucker .
LBEmletswp Executive Director
1-5. F. H. Belcher
6. C. E, Center
70 Lo Bo Emlet
8. B, J. Witkowski
9-10. C. N. Rucker
11, Central Files

Attachments;

l. List of reference letters.

¢+ Print-"Carrier for Large Slugs Assembly" -D3994, .

3. Verbal description of the container, - by J, J. Wallace -
March 15, 1948,

iimfiing
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2o

3.

4,

5.

6.

7.

-84

9,
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CARRIER FOR "W" SIZE SLUGS

Following is a description of the mechanical festures of the
carrier shown on accompanying drawing, entitled "Carrier for Large
Slugs - Assembly", No. D3994,

The carrier has a capacity of nineteen (19) ™" size slugs, a
minimum shield thickness of ten inches of lead (or its equivalent of
lead and steel), and a total weight of 6,522 pounds, The carrier is
composed of four main ports; i.e., carrier body, lead-filled plug,
locking bar, end slug basket, The design of these four parts was
based on the following considerations:

1., Minimum weight consistent with the necessary shield
thiockness .(see classified document, C.F. No, 48-2-202),

2. Adequate strength for rough usage,
3. Simplicity for underwater loading and unloading,

To obtain minimum weight, studies were made of various slug nesting
arrangements and for this particular number of slugs, the hex shape
shown was found to be the most compact and, thereby, give minimum out-
side dimensions for a carrier, Further, the ends of the carrier body
were chamfered to eliminate superfluous shielding at the corners., A
cylinder was chosen for the body shell because there is very little
added weight over a hex and it is much simplier to construct and is also
stronger.

To provide the necessary strength, the lead shield is covered
inside and out with a skin of steel, This skin will eliminate the
tendency of lead to creep, protect otherwise exposed lead surfaces and
restrain the deformation of the lead in case of impact., Insofar as
possible, these stecl skin plates were made cylindrical or conical in
shape for meximum strength., The outside and bottom of the carrier
body are 3/8" thick mild steel and all other steel plates except the
conical ends are 3" thick, Type 347 stainless steel.

Heat conduction and dissipation are provided for in the following

manner: To improve thermal conductivity, the fits between slugs and slug
tubes and between slug besket and body of carrier have been held to a
practical minimum (nominal clearance on diameter for slugs 019", for
basket .005"), It is expected that slugs will be sized at the source

by means of a ring gauge or other device to permit the use of this
clearance. Heat dissipation will be by moans of air convection and
surface radiation, To increase the cooling surface, sixty-eight (68)

3" O.D. tubes on 21-5/8" diameter tube circle have been cast in the

lead shield. This increases the surface area by 13.2 square feet or
approximately 46%, The total surfacec arca then is 41.5 square feet,

SEgEII—




Carrier for ™i" Size Slugs 2. March 15, 1948

Forced convection is quite possible by making use of the plenum chamber
formed at each end of the carrier by the conical ends and using the
tapped (3/4 NPT) holes in the wall of the carrier to connect blower
hose to. However, it is not anticipated that forced convection will
be required and the pipe plugs shown in the holes mentioned above will
normally be removed to alleow free convection,

_Sigh‘.ciﬂ has been a prime requirement since the carrier must
be loaded and unloaded under water. Also, simplicity means less costly
construction.

The locking bar is held in place by two pins. Each is provided
with a 3/8" diemeter hole for a lock and/or a seal. This bar, of course,
can safely be placed or removed, with the plug in place, when the carrier
is out of the water. The plug can be removed under water by means of the
eye provided and & hoist or chain fall, Next, the slug basket can be
lifted out in the same manner (by means of the folding handle) so that
the slugs are more accessible for lifting out with tongs. Should a
slug stick in the tube, it can then be driven out with a %" diameter
rod through the hole in the bottom plate of the slug basket. To
facilitate loading under water, the top ends of the slug tubes are
flared to 30° angle, I" deep., Tho inside diameter et the top end of
the tube then is 1,60".

. A% the receiving end of shipment, the slugs will be transferred
to charging machine, now being constructed, for introducing slugs into

process equipment,
Other requircments have been met in the following mamners -

Should the carrier becoms buried in the ground, it could
be detected by the magnetic property of the mild steel in
the bOdy'o

Not shown on the drawing is a cartridge or package of dye
that can be attached to somc part of the oarrier that

would serve to show its location should it be immersed
in water,

The bottom plate of the carricr body provides a flange
by which it can be bolted down to make it safe for air
shipment,

Je Jo Wallace
Mareh 15, 1948

===
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UNIVERSITY OF CALIFORNIA

1OS ALAMOS SCIENTIFIC LABORATORY SAX MBGE RATONAL LARSMATEN
- - R _ ) HE
(Conracr W-7405-Ec-36) GERTRAL FILES mumBER
_ P. 0. Box 1663 e
" Los Alamos, New Mexico : %8 .5- _lz___
e : -
IN REPLY : ' o Q’
rErFERTO: LAB-CMR-10-10 : ey o SAELY 1948
: CLASSLITCATION CANCELLED
R Q ; T & N
Mr. E, J. Wﬂ‘bkovrski - . DATE _ V’&P AR,
Superintendent, 706-D Area Fer the U 8. Energy Rescarsh
Clinton hatlonal Laboratory and Devaloom sat Adsainitration §
Ogk Ridge, Tennessee ' ‘
. 3 .

T Division of Classiiicarion
Dear Ed: : i e

In confirmation of our telephone conversation of May 3, 1948, we
are sending the following informetion as regards Shipment No.755,

Date recelved at Los Alamos - March 16, 1948,

1140 ac’civity &t 1250 Hrs. (E.S. T ), on 3/16/48 -

2920 "curies".

 Estimated Bel40 activity at L.S. T, (1030 Hrs. E.S.T. on
3/12/48) - 4,170 curies.

R n Due to 1imitat10ns in our present equipment the flrst milking of
' ~ +this shipment was not made until Merch 24, at which time the activity-
- % hed decayed to 2305 c. &n overall yield of lsss then 30% was obtained
- after considerable difficulty with most of the loss occurring at the
- oxslate precipitation step. Then the oxzlate filtrate container was
decontaminated severel weeks later, a considerable bulk of dark gele-
.tinous residue was observed in the filtrate. We cannot account for its
presence, snd see no way in which we could have introduced such & large
"‘emount of impurity. No trouble was encountered in the second, third,
’or fourth mllklng

[75
" Date
ssified

gle rereview of CCRP-decla ‘
documents was authorized by DOE Office of

At present we are undergoing minor slteretions of process equip-
‘ment. It is enticipated that operations will be resumed during the
latter part of June. ¥e would therefore like to establish June 25 as
.8 tentative delivery date of Shipment No. 34. A more specific date
w111 be requested by telephone about June 8, 1948,

anature

'Wé hope that this is competible with your plans. In the event
thet it is not, please notify us end we will meke the necessery changes,
as our schedule is quite flexible.

Sin
Declassification memp gvapgusf 22,-‘ ?9% s .

Very truly rs,

L . W/

J. A, Leary

3 JAL:mw

cez D. W, Mueller
Centrel Record
File
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‘ OAK RIDGE NATIONAL LABORATORY

DIVISION OF 842 MBS RAMANGL CODSRIYEME:
CARBIDE AND CARBON CHEMICALS CORPORATION T rﬁr&‘:vﬁ:p
CERTRA. FILES Humall

485 __ 47
POST OFFICE BOX P ‘ "

OAK RIDGE. TENNESSEE

4, 1948

Ciassification Gancelied
Cr-Changed-Fo

Us 8+ Atomic Energy Comumission Auth

Post Office Box E By OfZ

Oak Ridgw, Tennessee By pate_ AUR 25 BT

Subject:

Reols IABR3JS - F, Ho Bsloher %o C. X. Ruoier, d‘m@m 22,

1948 « sudjs Rala Produwstien at Oak Ridge Hatioenal
Gentlommns
In the relerencs letter information an the twe follewing points
‘ was reguasted:

l. Alterations and additions that will be nesesssry o
ocontinue Rale produstion at Osk Ridge lNational Ladbora-
%ory with the sxisting fesilities for the next two
yoars, inoluding s: estimate of the coats.

£. Vhat new fagliftles will be vequired if Rals protuction
iz %o continuve at Oak Ridge National lLaboratory indef-
initely snd an estimate of this cost.

Past experiense allows us to make estinmates with n reasonsble dogree
of sssurasy on the first point. An expenditure of $225,000,00 to $800,000.00
¥ill be required to cmmtinue Rela production et the Oak Ridge National
Leberatory for the naxt two years. Ths cost of this program will depend on
whethsr Oak Ridge or Hanford sxposed slugs are used, 7The use of Oak Ridge
material will require sdditions and elterations estimated at $8500,000.00,
The maxisun size batth with lecally exposed mstarial will be limited ®
5,000 curies, By using Hanford exposed mﬁ a 12,000-0uries bateh is
possible with an expenditure of §225,000,00, (1

(1) Note - For a comparison of cperating costs of Usk Ridge v;.-.&nfard
slugs, ses memorandum - L., B. Emlet to J. C. Stewart, dated Cectober 1§,
1947; subj: Use of Hanford liatefial for Bals Produstion.

CLASSIFICATICN C?Ncgaa:
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2.

Regardless cof the sowrce of the wranium used, s 250=-stack to handle
radiosctive procesn gases is essentisl to provide safe operating conditions.
The cest of this installation is estimated to be sbout $210,000,00. It is
planned that thiz stask will not only handle the Rala process gases but
will also provide & staok fer active gases from the 706.C Building (Hot
Leboratery) snd the additional fscilities required for the produstion of
radioisctopes,

If Oak Ridge expossd slugs are used, a naw waste metsl storare
taok will probably have to be instelled to handle the larze amounts of
uwranius. The cost of this tank is estimated at §275,000.00. The use of
Hanfordeirradiated sluzs will eliminate the need for this tenk. BEowever,
$15,000.00 will be required for the fabrieation of shipping containers

and other handling equipment for the Hsuford slugs,

Information on the ssvond point, i.0., - Rels production at Cak Ridge
National Laboratory for an indefinite period - is not readily sscessible.
The sentinued use of the present process or equipment should be ruled out
at once. The precipitation process now in use was developed under the ware
time urgensy sxd although 1t supplied Bald0 in the quantities required,
1t is grosuly insfficient. To acourately estimate the costs of providing
& new prooess and new equipment will require a large scale development
stully. It is our present thinking that the produstion of Esla should be
combined with the produstion of other desireble fission produstia, such as
xircontmm (£r98) and corumbiue (Ob96). This could best be done by using
i uranium, or prefersbly by using the fuel reds of enriched
uranive from & Mgh flux plis (flux of 1014 or grester). The coat of suoh
& chemical ssparation umit will depend on the batoh size, the type of
process, and other wninown factofis. Using the construction costs of the
present building (706.D was built for $500,000,00 in 1944) as & guide,
it soems falr to predict that better and safer facilities oan be provided
for less than $1,000,000,00, %hen you consider that at present our sanual
oparating costs for Rala are sbowt $500,000,00, this expenditure does not
sppexr to be sxoessive. An jmproved provess and equipment would most cer-
talnly reducs thess expenses.

The sbove information mmd that aupplied in our previous Iatt’rsu) (2)
give a rather somplete pioture of the Rala produstion problem. We wuld
appreciate learning your desision on the Rala program as scon ss possible.

{i) C. ¥. Rusker to R. W. Cook, dated April 7, 1948 xﬁf ' “mwﬁ’krm tton
™" st Osk Ridge Hational Laboratary » A & RSN
' e Wty
%
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OAK RIDGE NATIONAL LABORATORY
‘I' DIVISION OF Y
CARBIDE AND CARBON CHEMICALS CORPORATION Cen*raz Files
uce No.
Classification Cancelied POST OFFICE BOX P yf’é(" /Oé
-PAK RIDGE, TENNESSEE
Or-Ghenged=3o- ' swe ((s)
By Authority Of ~K0G 26 W/l April 7, 1948 TN
By gm A Date o it { ."Cp
N, o*
' 2
U. S. Atomic Energy Commission : @4’;‘ C IFICATION :
Ozk Ridge Directed Operations T ;Zeww 2 28 5
P. 0. Box E ADD signature ’ ~ Date
Oak Ridge, Tennessee Single rereview of CCRP-declassified
~ documents was authorized by DOE Office of
Attention: Mr. R. W Cook, Deputy Manager Declassification memo of August22, 1534,
Subject: RALA PRODUCTION AT OAK RIDGE NATIONAL LABORATORY
Gentlemen: - INVE
65

In the Program Review Meeting held at Oak Ridge
National Laboratory on March 31, 1948, several questions were
raised concerning the future of Rala production at this site.

‘ It was generally agreed that this problem would have to be dis-
cussed with Mr. W. J. Williems. This memorandum, which will
attempt to briefly outline our view of the Rala picture, results
from our telephone conversation of Spril 6, 1948, on this subject.

The present Rale production building (706-D) was designed,
built, and placed in operation early in 1945 during the wartime rush.
Many shortcuts were taken in process development, design, and con-
struction because of the urgency to produce substantial amounts of
radioactive Bal40,

It is difficult to predict the life of the present
building. The interior of the concrete cells and, particularly,
the concrete ventilation ducts (located below the floor level of the
cells) are badly corroded. The black iron beams and tank supports
are being continually replaced. It is extremely doubtful if the
building will remain in operable condition for more than three years
without extensive maintenance.

In October, 1947, we received the following production
estimates (1) from the Los Alamos Laboratory:

This document has bee oved for release
1948 & 1949 - 25,000 curies/year in ten 1o the publie byr TR

equally spaced shipments.

. 1950 - 80,000 curies/year in eight MM%—M

equally spaced shipments. ORNL Stte

(1) Letter from C. E. Vinters, AEC, to Prescott Sandidge dated
October 20, 1947; subj: Rala Production.
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During the summer of 1647 a study wes made of the
potential capacity of the present Rala production facilities. Using
Oak Ridge irradiated uranium, a maximum production of 7,000 curies/
batch can be realized. Probably, however, a more realistic figure
would be 5,000 curies/batch. If Hanford irradiated slugs are trans-
ported to Osk Ridge by plane, at. least 12,000 curies of Rala can be
isolated/run. The use of H?nford uranium for Rala production has
other de'sirable-features.(2

1. Conservation of uranium., - At the present
time we use about 2,000 pounds of Oak Ridge
exposed slugs to produce 2,500 curies of
Rala. Two hundred pounds of Hanford
material will produce the same amount of
Rala, thus, saving approximately 1,800

_ pounds of uranium.

2. Increased waste metal storage space. -
The Oak Ridge waste metal storage system
has sufficient free space to store the
metal wastes from approximately fifteen
more Rala runs, using X-10 exposed uranium.
If Hanford exposed material is used, the
Tank Farm Area will provide waste metal
storage space for an indefinite period.

In Janusry, 1948, the Atomic Energy Commission(3) requested
us to develop and construct a container for transporting Hanford
irradiated slugs to Osk Ridge by plane. This comtainer has been de-~
signed and we are now awaiting approvael of this carrier from the
Hanford Engineer Works,

From a long-range view, it is desirable to locate the
Rala production at the site chosen for the High Flux Pile (flux of 101h).
Rough estimates indicate that ten grams of U235 from a depleted fuel
rod could be used to produce 2,500 curies of Rala.

: Lack of knowledge concerning the future requirements of
Rala and the existing uncertainty on the location of & High Flux
Reactor lead us to the following recommendations, which are submitted
for your consideration:

1. Erect a 250-foot stack and mske other necessary
renovatlions to the existing Rala production
equipment to provide adequate facilities
for safely processing exposed uranium.

(2) Letter from L. B. Emlet, Clinton Laboratories, to J. . Stewart, AEC,
dated October 15, 1947; subj: Use of Hanford Masterial for Rala
Production.

(3) Letter from John Shilling, Jr., AEC, to Prescott Sandidge, Clinton
Laboratories, dated January 5, 1948; subj: Raela - Proposal to Use
Hanford Siugs.
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Complete the preparatory work and start
using Hanford exposed material for Rala
Production as soon as possible (perheps
by August, 1948).

nd

3. ©Start development work immediately on a
new Rala process including the large
scale isclation of other valusble fission
products, such as the following:

Isctope Half Life
oL 57 days
790 65 days
Cb32 35 days
RulO3 42 days
Ru106 1 year.

The development work can be designed
to use either normal uranium (Hanford
irradiated) or enriched material from
a high flux pile fuel rod as the
starting material,

If more detailed information from us is necessary before
the Rala Program is determined, a conference with the interested

‘ parties can be arranged.
Very truly yours,
Original Signed By
C. N. Rucker
C. N. Rucker
Executive Director
LBE:wp
1-3 R. W Cook
4 F. H. Belcher
5 L. B. Emlet
6 C. N. Rucker File
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LOCATION "-29.-5%
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ATTENTION .

GoPY To Cegherpzr-te- suvpsgcr Comments on the Production
By Authority Of of Rala

G nh pateAUG 27 197

In the Program Meeting of Thursday, March 31, 1948, with members
of the Atomic Energy Commission, & question was raised concerning the =<
fubture of Rala production. This memorandum will attempt to briefly ﬁf—
outline the present procedure and plans, as well as make recommendsa-
tions for fubture work and facilities based on our knowledge of the
overall Rala Progran,

l, We are at present using approximetely one ton of

Clinton irradiated slugs to produce 2,500 curies
of’ Rala,

\\n 2. An average cost of §57,500.00 per batch has been
estimated for this process (October, 1947).

Se Calculations indicate that we will be able to
make the same quantity of Rala from spproximately
two hundred pounds of Hanford irradiated meterial,
thus reducing the uranium consumption by a factor
of ten.

4, Processing of Hanford irradiated material would
cost an estimated $34,500.00 per batch, or a
savings of $23,000,00, all of which would be from
conserving metal,. ‘

This document has been approved for release

6o It is difficult to predict how long the present
706=D Building will last. The interior of the
cells and, particularly, the concrete ventilation
duct, which is located below the floor level of the
cells, are badly corroded. Most of the black iron

supports for the tanks have been corroded awsy by
the use of decontamination acids so that they sare
continually being replaced,

6. In a letter from C. E, Winters, ABC, to Prescott

Sandidge, dated October 20, 1947, it was predicted
that for the years 1948 and 1949 Los Alamos would
require approximately 25,000 curies of Rala per
year delivered in ten shipments. This letter also
indicated the possibility that by 1950 approximately

‘ 80,000 curies per year would be required in eight
equally spaced shipments.
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7. Maximum production in the present Oak Ridge National
Laboratory facility using Clinton slugs is about
7,000 curies per batch. The use of Hanford irradiated
slugs will enable us to produce a maximum of 12,000
curies per batch, (Practical limits might be 5,000
and 10,000 curies, respectively.)

8. From a long range standpoint, it appears desirable
to locate another Rala production facility on the
site chosen for a high flux reactor. Rough calcu-
lations show us that approximately ten grams of a
depleted fuel rod from the High Flux Pile (flux of 101%)
would supply the customer with 2,500 curies of barium,

9. Because of the existing uncertainty as to future
requirements of Rala and the location of a high
flux pile (enriched metal), the following recommend-
ations are submitted for your consideration:

a, Erect a new stack and do other renovation
of the present 706-D Building to provide
adequate facilities for the safe processing
of Clinton irradiated material,

. b, Continue our present plans and minor design
~ changes which will be required to handle
Hanford irradiated material,

ce Start using Hanford irradiated materials
a8 soon as all of the problems have been
solved. (Perhaps by August, 1948).

de Start research and development work immediately
on a new RalLa process (also including the
isolation of other valuable fission products).

If you care to discuss any of these points in more detail, this
can be dome at your convenience,

L. B.

LBE:wp

T g .
vhe g COCU. 1070 Comtain: rearricter QTIo withim the meoninn o
ot N N
o ety il T i
; -




Ed

/" “consists of___ . Ga L. B. Emlo® Cops
%cument consists of w \

zes and— @ DY NPsunes.

- :il}iné‘ 00?5;‘}) to: @ -B ;

2 C. %o Rucker
3 Ii. Belcher

o copics, Series\i ' (nt‘b. J.Shilling)
OAK RIDGE NATIONAL LABORATORY.-:;: dé,AJ.Lf?zl'orskz-—
DIVISION OF ath (1)~
‘ \ CARBIDE AND CARBONCGCHEM]CALS. CORPORATION |
Gancelted uce] _ - BHXAGE ATIONSL LigeRITORIES
owsdtr s o o CENTRAL FILES UMb

Sl 0% P
e i

"48-3-_324_

OP-MEFORD SIRADTATED: m P0R mm@ .
Wmﬁ R R T e e T

Publicly Rei’able

This document has received the necessary
patent and technical information reviews
and can be distributed without limitation

he  Nation, ion. affecting
Btﬂ‘-e ESchr\Qn-, ) Tovar wthm thezmeaning

= mended. | its %
\eanon of its con 1o i {; i‘
Ho £7ET50N i3 prohibited nnd e pornt e

tron Micsin




S, B PR
t. ThRE BT, -
py wiggadton Low w82
£ o .‘}" R ,3%?‘?\ M}:‘;F 4

7 docu.sent contains restgd:'d date within j&

i maotion d .ecténg- ;

the Nationd oy fiotion Mecting

of the Estwgog VoS e eaded.. Ha
Lronsm,c- ~ revelotion of its CCTIPESEERENE -

orival nerdwm i "

Act of 1




SRS D
»

240
i
Y

R
;
¢

| m_mm uw m,w

.mma

‘152
L

il
!




'KVSS PD WUX TDSK RICHLAND WASH APR 20 856K

DESIGN OF CONTAINER LOOKS SATISFACTORY TO US

.

s

W P OVERBECK GENL ELEC CO.




‘ v
v 4
e

} 4
Z/ S 02X RIBGE RATIONAL LABSNATORIES

Ce | CERTRAL FILES NUMBER
~ 48-3~_z25¢4
® - |

B-137

Date __ Nareh 16, 19.8 , File
Subject ___ Rals Run £ 24, Shippent # 33 Those Eligible
- To Read -The
_Attached
By __Bo J, Witkowski _ Copy #_Z 2

To __J, A, lsery )

Before reading this document, sign ahd date belows:

essaW
e\f\@w
nt ha? 0N
Tris 8OCUT T o onnt wienitat
atent d\ s‘x'\b\) e







— ELINTON LABSBRATORIES

I e ~ GENTRAL FILES KUMBER

- e 48-2- 207

Date February 13, 1948

Subjeot _ Cgrrier for Copy # o E) =
P

Hanford Slugs ' Tho

Tos L. B. Emlet

From: J. A, Lane

Befure reading this doouz'unt, sign and date below:

nam ‘ nn:be Name
K}A’ + 1)
@ |
Dilt!‘im‘giohi | a‘

1. L. B, Emlet

2. L. B. Emlet

3. M. C. Leverett
4. J. R, Buffman
§. J. R, Huffman
se Jé Ao l‘m -.

7. Central Filés

€




- P

Phin dooument comsizbe of &

pagec sand o fizaros. 0. & .
& 7 copios. Seriesi. .. R gt I

o

4

Pebruary 13, 1948
Tos L. B. Emlet

From; Jo A, lane

CARRIER FOR HANFORD SLUGS

The following calculations prév;tde the basis for the design of e
carrier to ahi.s hot slugs from Hanford, which contein a total of 5,900
curies of Baléd sbout efght hours after discbarge from the pile.

weight ol slug = 8.11; ibe = 3710 grs. e
grems of 26 per slug = 2(6}%
25 orvss section = 6 x 1 g%o x 10-24)

z 1.4 ox?/gram

For flux of 1 x 103 mtiém/wz(soé), the mumber of fissions per seoond
per slug is,

1.4 (1013) 26.8'= 3.7 x 103&

The Ba-la sctivity at time of discharge is,

— -
afz-; "a | -

where, R = atoms Ba formed per seocond
A = fissions/second times .0865
t = irradiation time, days

= decay constant of Bel€C - 0.693
125




3.7 x 1034 (.0855)
80? b 4 1010

Thus, A,

1

666 curtes of Bal40 por slug
Barium Activity (altemsate method) .

For operation at 250,000 kw mnd 200 tons of metal in the pile, the
hottest slugs being twice the average,

280,002 2 = 2500 kw/ton

2 1.25 kw/lb
=10 kv per slug

There are 3.1 x 1015 fissions/second per kw, or 3.1 x 104 fiesions
per ssoond per slug. This is oqui.valent to A = 550 ouries of Bal40,

After eight hours, ‘the Ba sotivity is,
o | A= A e=<0B8ST = 0,98 A
After en additionsl two days,
| A= 0.88 A
Thus thers will be 483 curies per slug on arrival of shipment.

A total of 5900 curies require 12 hottest Hanford siugs vreacted about
60 days aund aooled not more than 3 deys.

Heat Bwolution

The heat evolution Quring operation of the pile associsted with £900
ocuries of Ba is,

§900) 10
()m

= 110 kw
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After eight hours the frestional hesat given by Borst-Wheeler is,
8 x 10~%

Thus heat evolution of batch after eight hours is 680 watts or 2280
ur, .

Redistion Iuemijz

Asoume that slugs are packed in a oube 8" x 8" x 8". The radiation
intensity is given by, , '

I=], _
< (F)
where, I = .:Lntenéxty ﬁt surface of container
| Io = intensity per unit volume et I om ,
us nbnorﬁtio'n coeffistent of source materisl = 1.93/inoh
h :‘ dapth of mourve, in |

¥, = fiunotion to oorréct for distribution of source (See Pro jest
Handbook, Chapter V)

For 10 inohes of Fb shielding F) = 1,9 x 10-9

~ead, Iy = 6900 (9.4) 10%
2662108 r/Blrs @) om
 thus, I‘-(—S-——S;s i::a 1.9 x 10~9 . -

2 .07 r/8 hre at surface of sonteiner,

This allows insertion of 1/2" cooling holes through carrier without
increasing shielding thickness. : ,




Aty

e

Temperature Rise of Slugs
a) At the surface of the container the air film rise is given by,

ATp = d_ |

For & cylindrical container 30° diam. x 30" high
A= 24 8g £t
h = 1 Btu/br (sg £6)(°F)
q = 2250 Btu/hr
DAlp = _g%ﬁg_r = 94°F
If additional covling holes are provided through the lead, |

for 1/2 inoh holes (69 holes on 1" centers at radius of 11 inches) the
additional area = 18 sq ft, - SR

ATy = SF
bd) The temperature rise through the lead carrier is given approx.

imately by, . | R
ATp. » S ¢ ] 4_. 1)
ATm Sy -
whare, k = 20 Btu/hr (sq 2£){0F/1%)
ri = internal redius = &"
Ty = ubeml radius 3 17"

st By ok - )

= 16°F
o) The tempersture riss soross an air gep betwsen slug basket and
oarrier is, ' -
0Ty = g
where, _ k = 0.016 Btufar)(sq £t)(CF/rL)

Aw 2.2 g £t
1 = glearance = 06006’

ATe = (2250) .008 = SEPF
-Z) IZ(.o18)




«Se

d4) The temperature rise through slugs is given approximately by,
b T, G r2
- ek
- __.a
87 Tk
where, | G T heat generated per urit vol

k = thermal conductivity of sluge plus conbtacting
- medium »

r = radius of basket
Assuming &1l uraniug in basket k = 12, r = 0.415 £%, ¢ = 2260,

" Alg = 2250, = 207
87 (0-41)1%

 If good thermal contact is maintained between slugs and carrier,
the maximm slug temperature will be,

Ta AATp F0Tq £ 014 F0Ty, = 2APF

It is recommended that a carrisr similer to that used for the shipe
ment of 25 alloy slugs be ueed for shipmont of hot Hanford slugs, with
some mdification of basket to provide good thermal contact. A sketoh
of this type oarrier is given in drawing E-1191, "Large Sise Slug Carrier”.

~ |
é)'%é&\
+ A, Lane K

Process Design Seotion
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To: C. He Porry

From: H. A. MeClearen

Subject: Restricted Area Background Counts for Period 1/12/48
to 1/28/48, during Barium Run in 706-D.

Conclusions: Ths data obtained in this survey is not complete
encugh to permit the direct correlation of rises in background
activity with definite events in 706-D operation procedures.

The data obtained 1is good, in that it indicates the increased
background in the restricted area during the barium run of 1/14/48
to 1525/48. Graphs of the deily counts follow the same general
curve with few exceptions for the ten different locations. The
counts taken for two days before the run started were low, A4ll
counts were up considerably on 1/14/48, possibly corresponding to
the first dissolving of slugs. Subsequent dissolving of thirteen
batches of slugs kept the background high during the period 1/14/48
to 1/19/48. A grest increase in background is noted for 1/22/48 to
1/23/48, since the product was removed from the cell and shipped
during this period,

Recormendations: If i1t is desired to correlate the background
activity variations with operating procedures it will be necessary
to have the background activity recorded constantly, or at very
short time intervals, at & number of different locations., The dats
thus obtained can then be compared with overating schedules for

the wvarious locations, and mors definlte conclusions can be drawn.

Detallz and Procedures:s

Faoulpment used included a Higinbotham scaler, scale of 64,
equipped with a2 standard thin-walled G tube covered with one
layer of bond peper. The GV tube and guard were cleaned and
background wax reduced to a minimum. Counts were taken for eleven
days over a seventeen day vperiod at ten locations. These counts

] &3 o =l g o Al sl
geifenss ¢ e . = e de wd b sewn Wil
ADT , OV LUy canaiet ST D DIE I E L
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Restricted Aresa Background Counts

Page 2

were taken before, during and after the barium run, Graphs
were drawn to give a cornaratlva pleture of the data,
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S. R, Sapirie, Chief, Operstions Division Januery 27, 1948

F, H, Belcher, Ghief, CMon Laboratories Divn.sion

RALA-PROPOSAL T(}W s:,gcs LN LABSRATEN LO863

GERTRA. FILES KuiRS:

STMBOL:  ARCX-211 S X £ .0 % o t
£ i igeie 72
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This will conﬁiwn t& i atior}é&oday between your Mr, Armstrong

; and our Mr, Sliﬁi.ng

She present statuk the: prpdéct to design and construct a
.- shipping container £01 s is as follows:

1. Monsanto Operating and Technicel Departments are
studying possible dssigns of the container,

26 There are indications that the slugs may have to be
thermally cooled either before packing or in transit,

A Mr, Levereti, of the Technical Department, is now st

T Hanford where he will cheek the heat content (Btu

: = generated per pound of uranium) and the rate of cooling
of slugs after discharge from the pile,

We estimated that the project will proceed as follows:
Step Gompletion Date

§ 1., Determine hest content and rats
T " of cooling of newly discharged slugs. Feb, 10, 1948

2;  Determine hest output of slugs vs
eontalner size and shapes, Determine
shield thickness. Feb, 27, 1948
o
;‘_%i 3. Degign container. Mar, 26, 1948
! e Approve project request. Apr. 16, 1948
qu 5. Fabricste container July 1, 1948

6, Test, report and request approvsl
to use, Aug. 1, 1948

The proposed change in contractors at CNL inoreases the total time
required by en estimated two months,

.ﬁﬁon Cancellad
ONESISEaay — ‘
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Ve

By Authori
By_“_%

: / F. L, Belcher
Shillingsew




B-137

Date January 23, 1948
Subject _Rala Shipment #32 (Run #23)

TO :‘ &. Le‘!" ' @

Before reading this document, sign and date below:

Name Date " Kame

CLINTON LABORATORIES

CENTRAL FILES NUMBZR
8-1- 274

File

These Eligible
Tc Read The
attachad

Copy # g#

A

Date

\!

©

L)







. - B-137

Date Januvary 7, 1949 File

Subject Res Sise of Rala Sources Those Eligible

To Read The
Attached
A, H, Eolland
By | N\\\\\*N“““\N&( Copy #__422421_
o C. N. Rucker . , . COP}z \ L—F—Rueker
H JFV,{Q ! —
f Lo L, 1R, FMLr e
- N.opiod 8 v 1=
T fUCKEé’ fr‘ ES

e
Before reading this document, sign andé date belows %\%““%\\{

_;;i?%?KJ&} ;/éz~%/ifd?

This document has been approved for release

to the public by
1 / P . /-/-/‘/a
¢ %Z/ﬂ /}M(W\, Zféé ﬁj il ian B4TE ee e enan e
Technicai Informati
ORNL itg omation Officer

eSS HO

R R A
rent containg ml‘or” atton abieonmn

any mannu




— S =

® | UNITED STATES BRI
ATOMIC ENERGY COMMISSION

1y R P $ad WESL EIVORE LRSS
In Reply Refer To: QTRTRE B3t M
RMRP:JS SEiRe Phoc MIEED

46 e 72

Cak Ridge, Tennessee
January 7, 1949

Classification Cancelled O v
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Gerbide snd Carben Chemicals Cerporation g, ,.,
Poat Offiee Box "p"
Oslc Ridge, Tennesses F AUG 27 1971

- i - -

hority of

Oslc Ridge Yational Laboratory
Gentleman:

Dr. ¥. E. Bredbury, Director of Los Alemos Scientific Laboratory, has
asked the following questions, in enticipation of the incresse in the
size of Ralsa sources:

.. i. ¥hat will be the seurse of the slugs for the large Kela shipments -
Eanford or Clinton piles?

2. To what extent csn specifications be set up to somtrol the loigth of
irrediation of these slugs to produce the meximun ratio of sctive to
insctive barium?

5. Whst is the maximum ratio of sctive %o insotive barius (kilo-curiss
per gram) which can be suscessfully and dependably attained?

4. Can the proeduction fasilities for large shipments be ready for oper-
ation by February 1, 19507

B. Will the new fmoilities be capable of processing 20,000 ocuries at onee,
and shipping in one package?

, 6. Do you snticipate any difficulties in sdapting the new fasilities %o
.. s 8 product eontainer, shipping shield, end special btreiler for earrying
" same, which will be designed o fit our facilities?

<3 7. Would it be possible %o ship the product &s nitrate instead of ohlorids’

8. What meximum limits of impurities can be specified, snd successfully
met, as compared to %he present shipments? Recent shipments have not
T been gosd with respest to purity.

[ ] CLASSIFICATION CAN 7).5? D
- } ) b
\‘,Le,:} [ i <r——di 3}3’ 75
ADDsignature ! Dale™
Single rereview of CCRP-declassifiec ———
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C. N, Rueker
January 7, 1949

We have sent Dr. Bradbury a letter, copy of which is attached, enswering
those questions which could be answersd immediately. Apparently Los
Alamos belisved that sdditional productien facilities would be provided
for the larger seurces and they are sonocerned with the ability of the
Laboratery to meet the commitments as to total activity.

The two copies of document CF 48-12-192 oould not have been received before
December 21, 1948, the date of Dr. Bradbury'e letter to Mr. J. C. Franklin.

After tha next Rale rm, we would appreciate receiving your comments on
those quntian- upon whish you have not previcusly :ubmitted informstion.

Sinuroly yours,

Albaﬂ H. Bollmd Jr.. K.B.
Directer of B.uureh and Medicine

‘ Baols .
Itr to NEB tn RWG, d%d 1/7/49

6¢: 0. E. Centor, K-25
" Ra ¥ Cook, AKC

: smun;m
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April 6, 1949

Rala Process Study

Preliminary Report #1

1.0 Introduetion

140

The production of Bal40, parent of Ia » for the use in weapons production

at los Alamos, is now being carried out at the QOak Ridge National lLaboratories

under extremely difficult and hazardous conditions. Existing processing

facilities have the following disadvantages:

1,

-

3

4,

A consistently good yield cannot be obtained because of the
uareliability of the processing equipment,

The time cyclse is unnecessarily long causing loss of product
through decay. (Approximately 6% of current inventory decays
per day.)

Chemical efficiency of recovery ranges between 20% and 85%,
averaging about 651. This average efficiency can be improved
by at least 20%.

Operation of the process provides one of the greatest sources

of particulate and gaseous air borne activity in ORNL.

Its”tfénémiésion.or the disdioéuié of its contents in
any manner to an unauthorized person is prohibited

applicable‘rederal laws,
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5. Hﬁny phases of operation provide sources of possible over-
exposure to operating personnel unless extreme care is
exercised,

6. Certain equipment in the process must be replaced because
of excessive contamination (i.e. final product processing
cubicles).

7. Product does not consistently meet purity requirements,

The existing processing equipment has a production capacity of
2200 plus curies of Bale. It has been proposed by Ios Alamos that
10,000 curie batches be available on approximately February 1, 1950,
In order to accomplish this, a new planf duplicating the process now
used at ORNL is being designed at Hanford,.

It is the opinion of personnel at ORNL that interim production
of Bal4° at ORNL will be necessary for appfoximately two years in
spite of plans for the rapid completion of the Hanford plant, ?or
this reason & survey of the existing ORNL process is being made‘to
evaluate 1) continued production of 2200 plus curies and 2} for
the possible production of 10,000 curies of Bal4off |

Four plans for the future processing of Bal4o at ORNL have
been rﬁﬁghly evaluated:

Plan I, Improvement of the existing processing facilities for the

production of 2200 plus curies under condition of greater

safety and reliability. ZErection of new finel product

cubicles,
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Plan II. Alteration and expansion of the existing facilities to
produce 10,000 curies ﬁnder conditions of greater safety,
reliability, and efficiency using existing cells and
equipment. Erection of new final product cubicles,

Plan III. Alteration to Cell "A™ equipment and the ersection of a new
Cell "B" and final ﬁroduct cubicles,

Plan IV, Erection of a new facility for processing irradiated 951
U235 slugs with recovery facilities for U235 gna ﬁrecautions
for criticality.

The first three plans are proposed for the interim production of

Bal40, the fourth, which will require rather extensive development,

approaches a long range study for an entirely new plant. A fifth

proposal is to develop a new Ba140

recovery process possibly utilizing
ion exchange resins, Therefore: | .
Plan V. Development of & new Bal40 process for use in & new
processing facility at Hanford or the site of the
researcﬁ reactor,
Plan V can be carried out during the interim production period so
that a new process could be incorporated in the design of new Bal40
faciliﬁies. It is possible that the development of a new separations

process for Bal4o can be developed using irradiated U235 as a feed

material,
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2,0 Summary of Studles

The four interim plans have been reviewed to determine the following:
1. The séope of changes required and the advantages of making necessary
changes.,
2. The length of time required to complete the effort and the time
required for shutdown of existing process facilities. It should
be noted that & maximum shutdown of only two months can be
permitted, and this only if three successful consecutive 2200 curie
runs can be made at three week intervals previous to the shutdown.
3, The development work required and the manpower and costs entailed.
4, The overall construction costs of ea;h proposal,
5, The design effort required, included time and costs.
.- 6. The effect of each proposal on the program at ORNL. Additional‘
manpower and physical facilities have been estimated.

Teble I summarizes these factors for Plans I through V.,

Table II outlines possible schedules for Plans I through V,
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The following estimates have been made for sdditionsl manpower necessary

within the Technical Division to undertake development and design for this

process:
TABLE III
TECHNICAL DIVISION MANPOWER
REQUIREMENTS
(New Personnel Regquired)
Development Design
Technical Non-Technical Engineers Draftsmen

Plan I 0 0 2 3
Plan II 1 1 . 2 3
Plan III 2 2 4 9
' Plan IV 4 4 4 9

"I' : Plan V 4 _ 4 4 9

All estimates of time and manpower requirements have been based on the
supposition that the development, design, and construction of new Rala
facilities will receive top priority with respect to all other work now in
progress at QORNL. If this does not occur, the time required to setisfactorily
complete any plen would be at least twice that indicated. It should be noted
that the engineering and drafting requirements are those necessary to supplement
the personnel of the ?echnical Division Design Section and eould be transferred

from other engineering groups.
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3.0 Conclusions and Recommendations

The following conclusions have been drawn from this study of the five
plans outlined in Section 3,0:
1, Fér increased production of Rela, the following conclusions apply:
a., Plan 11 entails & shutdown time of approximately 100 days,
which is excessive. Alterations to existing cell equip-
ment will be difficult and hazardous, and satisfactory
results cannot be guaranted,
b, Plan III offers the most easily accomplished and the most
reliable means of incregsing the Rela plant capacity.
Down time is not excessive.
¢, Plan IV offers possibilities as an increased Rala
"" | production process only if the U235 can be stored for
| fission product decay for some period of time. The size
of a U235 recovery plant would approach that regquired for
the research resctor, so a separations plant would be
expensive., Much development work would be required for
this process, Recovery s Bal4o would be best accomplished
from green assemblies from the research resctor.
d. The development of a new Rala process as suggested in
Plan V is a somewhat long range problem., An improved
or entirely new Rala process should be developed for
installation in any new Rela plant. Plans IV and V

could well proceed together.
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e. Any expansion of,the Rala process at ORNL will require
additional manpoﬁer and funds for development and
design,
From these conclusions the following recommendations can be made:
l. For continued production of 2200 curies, Plan I should be adopted.
2. For increased production to 10,000 curies, Plan III should be
adopted,
3. The development of a new Rala process should be undertaken befﬁre
the construction of a new Rala facility.
4, Interim Rala production and new process development should proceed
simultansously.
ORNL is willing to undertake any phase of interim Rala production and
to develop a new Rala process provided sufficient additional funds and
manpower are supplied,

General Process Considerations

4.1 Berium Production in Hanford Pile

The type of feed slug for the use in Bal40 production contains
1800 grams of natural uranium that has beeh irradiated in the
Hanford piles. Since it is necessary to produce a product of
high specifi§ activity for consumption at los Alamos, the
irradiation time of a 3&140 producing slug>is limited by the
growth of inactive Bal38 during rediation. The irradiation in»
the Henford pile is normelly limited to 80 days, at which time

4,65 grams of Ba138 are present for each gram of active Bal4O,
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140 at various

Figé%efI shows the relationship of Ba138 to Ba
cboling periods for different periods of irradiation, For
80 day irradiation, 9.85 x 10~2 curies of Bal40 are produced
per gram of natural uranium as shown by Figure 2. Thus for
an 1800 gram slug:

Bal40 = 2,4 x 1072 grams (theoretical} or 178 curies

Bal38 = 1,08 x 1072 grams

During the progress of three runs using Hanford slugs at ORNL, -
it has been found that an 1800 gm natural uranium slug from the
Hanford pile contains approximately 135 curies when discharged in
selected lots of less than 100. When more than 100 slugs are
discharged simultaneously, it is estimated that a total of
approximétely 100 curies per 1800 gram slug are obtained at time
of discharge,

The following summarizes data on a Hanford slug used for'feed to

140

the Ba process.

Hanford 4" slug

Irradiation: 80 days (approximately)
Wet. of U: 1800 grams natural uranium

‘;Quries of Bal40: Discharged in lots less than 100 : 135vslug ATD

Discharged lots greater than : 100 ¢ per slug, ATD
Theoretical ATD : 178 ¢

Shipping time, Hanford to ORNL: 5 days

Curies Bal40 after 5 days: 76-97 curies/slug

5.44 X 133 after 5 days: 93 to 120 curies/slug
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4,2 Discharge of Radioactivity from the Dissolver

The following gaseous fission products will be present in an 1800
gram natural uranium slug irrediated for approximately 80 days and cooled

for five days: (See Figures 4 and 5)
140

Assumed production of Be 100 curies per slug

Curies 5.4 a 29133 93 curies

Curies 9.2 hrXel? = negligible
Guries 8,0 d I*?L = 68 curies
TOTAL 151 curies
Of this quantity the 1131 will be held in the dissolver or caught
in the dissolver off-gas scrubber. Therefore, approximately 93 curies
per slug of gaseous 5.4 d 19133 is discharged for each slug dissolved.
‘ . If we assume that the maximum number of slugs dissolved per hour is
approximately 40, then the total curies of activity released will egqual
3700 curies per hour,
These 3700 curies per hour of 5.4 d 1133 will radiate the following
energy per hour:
3700 x (3.7 x lOlo d/sec curies) (3.6 x 10° sec/hr}{0.,44 mev/d) =
| 2.17 x 107 Mev/br.
Assume that a sphere of a radius of 290 ft. in diesmeter (the effective

height of the gas discharge stack) contains this total quantiﬁy of activity.

The radiation per cubic foot of air in the hypothelical sphere is:

2,17 x 1017 wev = 2,17 x 107 Mev = 5,17 1 109 mev/cubic foot
'g_ 5 1.01 x 108 of




1 “ April 6, 1949
The tolerance level for 5.4 4 Xbl33 has been established by Forrest
Western in a memorandum to E. J. Witkowski, dated March 28, 1949,He states

thet & person in an atmosphere containing 5.4 4 15133 will receive &

tolerance radiation dose of 0,1 rep/8 hrs if the radiation intensity is

8 mev/cubic foot of air,

3.8 x 10
By comparing the radiation per cubiec foot of air estimated and the
tolerance radiation, it can be sseen that under the worst atmospheric
conditions, assuming no air velocity, and uniform dispersion of all
activity to ground level, the tolerance is sxceeded by a factor of 10,

However, controlled operation of the dissolver to reduce the overall

evolutions rate of radioactive gases will make safe production of 10,000

curis batches of 3140 possible at ORNL.
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5,0 Plan I. .Qontinued Production of 2200 Curies in Improved Existing Facilities

5.1 Purposs

Plan I proposes the most economical changes in the plant eguipment
to insure continued production of at least 2200 curies, Alterations
proposed require the minimum construction time during which the plant
must be unproductive,

Under present operating conditions, process efficiencies vary
widely, making production and product quality difficult to anticipate.
Most of the losses, both chemical and decay, are readily attributable
to the decantation method of separating the precipitated product fram
the slug solution and the metathesiiing carbonate solution., Much of
the product is usually lost in de&antering the supernatant from
Pb S04 carrier precipitation of Ba SO4. The long settling times
required contribute to the loss of product through radiocactive decay.
It is proposed to install equipment to effect the separation by either
filtration or centrifugation to reduce chemicai and decay losses,

Final purification of the product is carried out in small scale
glass vessels housed in small stasinless-lined, lead-shielded cubicles,
Intense radiation darkens the glassware, and the glass vessels
eveniually”plug with insoluable material, so that periodically the
cubicles must be decontaminated and the glassware replaced. Repeated
decontamination of the cubicles with corrosive reagents has developed
leaks in the stainless liner, permitting active solutions to filter
down esmong the lead shielding bricks, making decontamination virtually

impossible. The radiation hazard has been deferred by piling lead
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shielding around the conteminated areas, but this expedient was only

temporarily effective,and it now becomes necessary to dismantle the

cubicle to replace the defective stainless liner. It is proposed
that new cubicles be constructed of concrete and that they be some-
what larger to facilitate the replacement of the glassware,

Capacity and Feed

The capacity of the plant as altered under Plan I is limited to
2200 curies because the equipment is not designed to protect personhel
from higher levels of radiation, and from larger gquantities of gaseous
fission products,

Approximately 38 Hanford-irradiated four inch slugs will be
required for the production of 2200 curies., The following table

compares the present process yields with those anticipated after

improvements:
Plan I,
Present Process Improved Process
38 W Slugs
Time Cycle 5 days 4 deys
losses, %
Chemical 35 15
Decay 18 15
Yield
Chemical, % 65 85
Total, Curies 1800 2500
76 Slugs
Time Cycle 6 4-1/2
Losses, % .
Chemical 35 15
Decey 21 17
Yield
Chemical, % 65 85
Total, Guries 2500 4900
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iAJerage time cycles for the present process and for the proposed
Plan I improved process for charges of 38 and 76 Hanford Slugs are

presented in chart form, Figures 6 through 9$;nclusive.

5.3 New Pacilities and Alterations
The following facilities and alterations are already in progress
of being installed:
1. Pacilities to exhaust off-gas to new 250 foot stack.
2. Concrete off-gas duct.
3, Improved laboratory ventilation.
The following new facilities are proposed:

1. Process Equipment

Replace A-9 (Decant Tank) with filter tank or supplement A9
with a centrifuge and small dilution tank in & small cell to
be constructed on top of the present cell, with all piping
end instrumentation reguired.

2. GCubicle
Replace present lead cubicle with concrete cubicle of large
size with larger doors to fagilitate replacement of glassware

and reduce exposure to personnel, (see sketch of proposed

cubicle, Figure 10.)




—; April 6, 1949

4,4 Development Work Required

The choice between the two altermatives, a filter replacing A-9
(decant tank), or a centrifuge supplementing it, and the design of the
equipment must depend upon Semi-works experimental evaluation. FPresent
ORNL facilities will be adequete for this work without expansion. The
development costs are estimated to be:

Time Required Man Months Eguipment Totel

4 months 16 @ $750 $20,000 $32,000

5.5 Estimated Construction Costs

The following estimate of comstruction costs does-not include

overhead or contractor's fees:

Filter Centrifuge
Cell A Decontamination $ 5000 $ 5000
Cell A Alterations 5500 21800
Cubicles Alteration 25000 25000
35500 51800.
Contingencies, 20% 7100 10300
42600 62100

Time for construction 4 months

5.6 Estimated Design Cost

. Past experience has indicated that design cost average about 151

of the total. On this basis the design costs for Plan 1 will be as

follows:
Filter Centrifuge
Total design cost $10,900 $13,700
Drafting man months 12 14
Engineering man months __é_ 1
TOTAL 18 21

3 Engineers and 6 Draftsman will require two months
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5.7 Rala Process Downtime Required

The ;rinciple advantage of the centrifuge over the filter lies in the
shorter downtime required for its installation. Assuming a reasonable
activity level within the cell (100 mr/hour) permitting each workman
of a crew of 20 to spend at least one hour per day of productive working
time, it is estimated that the plant will have to be inoperative for, from
twenty three to forty days.

The importance of & continuéus supply of Rala is great enough that
the interruption of the supply for a period longer than two months is
impossible, and this oniy if a "stockpile" cuan be created. It is estimated
that three "good" runs in succeésion willjpermit a two months shutdowg.
However, so variable are the process efficiencies that the probability

that three "good" runs in succession cen be made is rather slim.

5.8 Total Cost Summafy

gilggg Centrifuge
Decontamination 45000 . 5000
Construction, Alteration
& Installation 42600 62100
Experimental & Development ) 32000 . 3&000
Deaign 10900 13700
90500 112800
Contingencies 20% : 18000 23000

Total $108, 500 $135,800
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’ ] 6.0 Plan II. Production of 10,000 Guries in Improved Existing Facilities,
6.1 Purpose

Plan II would provide the same process chénges outlined for Plen I,
and in addition would reduce radiation hazards to permit 10,000 curie
production. Non-productive downtime of approximately th:ee months would
be required,

Radiation bhazards not corrected in Plen I which became intolerable
under the highgr activity levels of Plen II evolve principelly from air-borne
activity contributed by ungasketed pipe flanges and tank covers, open
transfer pipettes, and evapdrators. Inadequate sampling end isotope
draw~off facilities, radiation (sky-shine) measurements, and the replacement
of cubicie glassware, all requirg seriously high levels of exposure %o
operating personnel, Under Plan II, all tank covers and pipe flanges will
be gasketed, open transfer pipetteé will be replaced with closed treansfer

' pots, and improved sampler and isotope-draw-off facilities will be
developed and installed. Radiation instruments to eliminate the need for
ngky-shine®" measurements, will be provided.

The removal of unused equipment, tanks, and transfer lines to simplify
and streamline the process, is also anticipated.

The purification of the product in glassware housed -in the lead cubicles
requires visual observation., Higher levels of activity may darken the glassware
as to render it essentially opaque. The fragility of the glassware also
presents the-possibility of the loss of a complete run, resulting in a
serious radiation hazard in addition to the loss of valuable product. FPresent
cubicle equipments will be redesigned, probably replaced with tantalum équipment

properly instrumented for process control..

® s
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Prodqpt impurities have not been qualitatively identified, but house
dust fallihg into open transfer vessels and corrosion of some Hasteloyvequip-
ment are suspected as possible sources of vitiation. Since Hasteloy is
known to have poor resistance to corrosion by nitric acid, all Hasteloy
process vessels will be replaced with tantalum or some other resistant
material,

Volume reduction by evaporation is carried out in unnecessari}y large‘
tanks, with the probable hold-up of product solution an awkward operation,

These evaporators will be replaced with equipment of suitable design.

6.2 Capacity and Feed Material
Approximately two hundred Hanford slugs will be required to produce
10,000 curies of Bal4o per batch,
6.3 The following New Facilities and Alterations are Proposed:

l. 0Off-gas system
Same as for Plan I
2. Process equipment
a., Replace A-9 with centrifuge or filter {same as for Plan 1)
b. Replace sll pipettes with closed transfer pots. ;
'9. Remove unused equipment and pipes.
A&L Gasket all tank covers and pipe flanges,
é. Redesign and replace cubicle egquipment and instruments,
f. Replace Cell B evaporators.
g. Replace Hasteloy eguipment,
3, Replace present cubicle (Same as Plan I)

4, Provide improved samplers

5., Provide improved isotope-drawoff facilities,

6. Provide instrumentation to eliminate "sky-shine" readings.
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6.4 Development Work Required

6+5

In addition to the experimental work required under Plan I to determine
the design of the centrifuge and the filter, experimental development of

improved samplers and cubicle equipment is required,

Time Reguired Man konths Zgquipment Total
Filter and Centrifuge 2 Months 16 © $750, 20,000 32,000
Samplers 2 Months 4 ¢ 150, 1,000 4,000
Cubicle Equipment 3 Months 6@ 750, 4,000 9,000

TOTA.LQcoooooocooo.oc-caogoooea.oooo-‘o 345.000

Bstimated Construction Costs

The following estimate of construction costs does not include overhead
or contractor's fees:

Decontamination 5,000

Cell A Alteration 21,800
Pipette Replacement 3,800
Obsolete Equipment and Piping Changes ' ' 3,000
Gasketing ' 5,500
Cubicle Equipment 13,000
Cell B Evaporators and Hasteloy Equipment 6,000
New Cubicle 25,000
Improved Samplers and Isotope-drawoff facilities 19,000
Radiation Instrumentation 8,000

110,100
Contingencies . 22,000

TOTAL uouaooooaooacooenoooeoooooonnooocoeocooo-oooooegljz,ooo

The time required for construction is estimated to be five months,
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6.6 Design Costs

Design costs are estimated to be about 15% of the total, and on this

basis, design cost for Plan II will be:
$19,400

Drafting  Man Months 20

Engineering Man Months 10
TOTaLeccosess 30

Three engineers and six draftsmen will require three months.

6.7 Rala Down Time Required

hAssuming that decontamination of the cells permits productive work time
of one hour per day for each man of an available crew of 20, the Rala Plant

will have to be totally shutdown for a period of about three months,

6.8 Total Cost Summary

' Decontamination 5,000
Construction Cost, Alterations, and Installations 132,000

Experimental and Development 45,000

Design 19,400

181,000

Contingencies (204) 36,000

mTALOoeooooeoelcniootoooooucoooe.ooo-.l..ooo. $217,000
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7.0 Plan III; Construction of New Cell B and Cubicles for

7.1

10000 Curies Batches

Pg;gz;se

The third plan would provide for the construction of a new
Cell B and Cell B equipment, using some equipment in the existing
Cell A such as the dissolver and waste handling facilities. As

outlined under Plan II., the handling of quantities of activity

.. greater than for 2200 curie batches in the existing equipment

presents a great hazard to cperating personnel. It should be
noted the Cell B equipment has sufficient capacity to produce
10,000 curie batches, but samplers, open pipette transfers, etc.,
make alterations necessary in this cell.

As shown in Section 5.0, éxpansion to 1C,000 curie production
would require an excessive shutdown for making necessary changes
in the existing cells and that the cost would be quite high be-
cause of limited working time within the cell. TIn addition to
this, workman would have to be continuously exposed to tolerance
doses of activity in order to make the installation.

The construction of a new Cell B as proposed in Plan III.
on the east side of Bldg. 706-D would make it possible to provide
a nﬁw production facility with a minimum shutdown of the existing
process. The dissolver, neutralizer, and other waste handling

tanks in Cell A would be used in such a manner as to provide an

"obsolute minimum of changes in Cell A. A new barium precipi-

tator, filter and or centrifuge with catch tank would be

a4
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installed in the new Cell B and connected-to Cell A via a buried
pipe trech.

After the completion of the new faqilities, the use of the
old Cell B could be discontinued and the céll decontaminated and
made available for development on-a new long range Rala process
or other pressing experiméntal work.

Capacity and Feed Material

The capacity for the plant proposed in Plan III would be
10,000 curies per batch. The feed material would be the same as
described for Plan II.

The problems of radiocactive gﬁs disposal and shielding would
be of the same magnitude as outlined for Plan II, but a satis-
factory solution of these problems can be more easily provided in
the design and construction of a new Cell B and final processing
cubicles.

A new precipitator and barium sulphate separator (filter of
centrifuge) would be installed as in previous plans to improve
the chemical processing efficiency approximately 20% and to de-
crease the overall time cycle. A new electrolytic cell of a
more efficient design would be installed in order to reduce the
foﬁfteen hour electrolysis time cycle.

New Facilities and Squipment

The following alterations to Cell A would be made for Plan III.

1. Dissolver (Tank A-1)




April 6, 1949

Two new jet lines from the dissolver to the precipi-
tator in the new Cell B would be installed.

A new or revised sampler supplied.

The off—éas line from the neutralizer A-6 would be
removed from the disolver off-gas line thus providing

the dissolvern with an individual exhaust line.

2. A-11 Hold-up Tank

4,

A~-11 would be maintained as a hold-up tank. Two new

jets and lines to the precipitator in Cell B would be

installed.

Jet line to A-8 would be removed and blanked.

New Neutralizer

C.

d.

A=-6 would be used as the new neutralizer because of
its greater capacity as compared to neutralizer A-5.
A new vent line from A-6 to the A-16 off-gas system
would be installed.

Six lines would be rerouted from A-5 to A-%.

A new or revised sampler would be provided.

L. Tanks &5, A-8, A-9 and pipette A-13 would be blanked off.

5. All tanks in Cell A to be used with the new installation

would be properly gasketed and sealed to prevent the es-

cape of gaseous and particulate activity into the cell.

The following new facilities would be provided in the new

Cell B and cubicles:

NNy
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New cell block with five foot thick walls, approximately
20' x 15! high inside diménsions.
A pipe trench from Cell A to Cell B.
Duplicate concrete final product cubicles.
An aluminum siding, structural steel framed building
50' x 40' x 35! high with all necessary services from
Bldg. 706-D would be provided. A monorail and switch
to utilize the existing Bldg. 706-D crane would be pro-

vided.
The following new equipment with all necessary instru-

ments and services would be installed in new Cell B.

a. A-9 precipitator with filter

b. Centrifuge (possible)

c. A-8 catch tank

d. A-13 vacuum tank

e. B-l1l evaporator

f. B-6 evaporator

g. Five vacuum transfer tanks

h. New waste lines to existing Bldg. 706-D waste system.

i, Tanks B-3, B-10, and B-22 if necessary.

j. All necessary piping and instrument lines.

k. Vessel off-gas lines would be connected via vent
header through pipe trench to A~-6 scrubber in Cell A.

1. All new necessary samplers would be provided.
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- 6. New equipment, possibly of tantalum, would be designed

and installed in the final product cubicles.

7. Cell and cubicle ventilation would be connected to the
cell vent system discharging to the new 250' Radioisotope
Area stack.

7.4, Development Work Reguired for Plan III

The following development work will be required for Plan III.

Time Man Materials Total
Elapsed Months Dollars Cost

1. New filter or
centrituge L mo. 16 @$750 $20,000 $32,000

2. New samplefs 1 mo. L 1,000 4,000

3, New electrolytic
cell 3 mo. 4 2,000 5,000

. L. New instrumentation :
B-1, B-6 1 mo. L 2,000 5,000

5. New cubicle

equipment 3mo. 6 2,250 6,800
3, man months $52,800

8 men required for 4 months

7.5 Bstimated Construction Cost

The following rough estimate does not include overhead or

contractor's fees.

Cell A Decontamination 5,000
Cell A Alterations 14,000
New Cell, Cubicles & Bldg. 95,000
New B Cell Equipment 41,000
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New Cubicle Equipment 38,000
Construction Facilities 8,000
$200,000

Contingencies 20% 0,000
21,0,000

Estimated time required for construction 6 months.

7.6 Estimated Design Time and Cost

Assume that design will cost 15% of total construction.

Total design cost $36,000

Man months @ 650 / man month 55

Assume 1/3 engineering, man months 18.3

6 engineers would require 3 months
2/3 drafting, man months 36.7

12 draftsmen would require 3 months

7.7 Rala Process Shutdown Required

For alterations in Cell A, approximately 100 man hrs will be
required. Assuming that the working time in the decontaminated
cell is approximapely one hour, and that twenty qualified crafts-
men are available, the approximately 13 days would be required for
actual work in the cell.

‘ Assuming that two weeks are required for cell decontamiration

to a permissable working time of one hour, the total down time will

then be 27 days, or one month.




o . tpril 6, 1949

7.8

Cost Summary

Development Costs : 52,800
Design Costs 36,000
Construction Costs 24,0,000

$328,800

Contingéncies 20% 65,760
$394,600

8.0 Plan IV. Processing Irradiated 95% Uranium

8.1

Deseription

Plan IV proposes that enriched 25 be used as a feed material
for BalkO production, First pointed out by personnel at Los Alamos
as alterative in Rala production, it has certain inherent advantages,
plus a number of disadvantages as compared with the use of natural
uranium.

The ultimape advantage of Plan IV would be most apparent if it
utilized the facilities of the proposed high flux pile with its
high neutron flux. In such a case it is quite reasonable to assume
that Rgla production could become an éuxilliary or by-product facil-
ity to the proposed "25" process. The advantages of Rala production
frgm enriched 25 irradiated at Hanford are somewhat less apparent
beéénse of the lower neutron flux available;, and because of cooling
water limitations in the Hanford piles. However, enriched 125"

wafers or rods could feasibly be irradiated at Hanford.
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The main advanﬁage of using enriched 25 stems from the fact
that the entire Raia process becomes essentially a laboratory scale
process. At present, the operations in Cell A (coating removal,
metal solution, extraction, and to come extent, metathesis), are
plant scale operations while the remaining steps are nearly labora-
tory scale. Use of enriched 25 reduces these first steps and the
écale of the latter is that the  whole process becomes small in scale.
This reduction of scale in process equipment also reduces the scale
of waste handling and reagent make-up facilities. Consequently
waste storage requirements are considerably reduced, reagent make—
up is relegated to the position of‘being adequately handled in a
cold laboratory, and the addition of reagents could be done with

‘ very simple equipment.

Another advantage in using enriched 25 is that the quantity of
plutonium in the feed,which is a major health hazard, is reduced
ébout ten to twenty fold because of the reduced amount of 28 present
during irradiatior.

In using the Hanford pile facilities, five types of slugs
might be utilized. First, U-Al alloy slugs, in Al jackets, such
as those irradiated for the ORNL "25" Hot Pilot Plant, could be
used, in which case the coating removal, metal solution, and
extraction steps of the present Rala process would necessitate

modification. An alternative would be the use of U metal or
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oxﬁgglwafers or pencils in épecially constructed aluminum coeling
shells. In the latter case, the existing Rala could be used to
recover Bat40, Some development work would be required to permit
mass production of such specalized slugs, to devise operations,

and to eliminate as much Al as possible from the U pencils or
wafers prior to processirg. Such sawing or punching operatiorns
would have to be done rapidly énd remotely. In addition to
recovering the Ball*o, facilities for storing large quantities of 25
would have to be provided. The 25 could most easily be recovered
in the 1200 area for the proposed high flux pile.

The use of enriched 25 introdﬁces two problems which are not
present in using natural uranium for Rala production. First; the
use of highly enriched 25 requires that all equipment and procedures
be studied from the standpoint of criticality and precludes the
processing of batches in excess of 500 grams of 25. Secondly, the
value and limited existence of 25 makes the "dead" storage of
rather large quantities of contaminated 25 a very questionable
_procedure. An extraction plant for 25 might have to be constructed

as a part of the new Rala plant: The cost of such a facility has

% been included in the cost estimate.
A possible chemical processing scheme for handling irradiated
25 is shown in Figure ll. This schematic flowsheet shows a process

for the recovery of both Balho and 0235,
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8.2

8.3

8.4

gggéggty and Feed Material
7‘ The capacity of the plant proposed in Plan IV would be 10,000
curies of Balho per batch. The Bal40 should be approximately one-
hundred times as concentrated as in natural uranium. Assuming that
natural uranium slugs in the Hanford pile contain 130 curies per
1800 grams of U for 30 day irradiation, then 1000 grams of $5% U235
would contain 13,000 curies at time of discharge. Assuming one
half life decay from time of discharge to shipment of the firal
product to Los Alamos and an overall chemical recovery of 85%,
each 1000 grams of 25 would yield 5,500 curies of 40, Thus,
10,000 curies could be produced by irradiating 3600 grams of en-
riched uranium., The volume of the chemical processing equipmentl
would be quite small since a maximum batch size of approximately
500 grams of U would probably be established because of criticality
considerations.

New Facilities for Plan IV

All new facilities and equipment would be required for a new
enriched 25 barium productioh plant. A proposed cell arrangement
and building layout is shown in Figure 12 .

Development Reguired for Plan IV

The following major development must be done before Plan IV

is feasible:
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8.6

Four men would require approximately 18 months to complete develop-
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e Elapsed Man Material Total

. Time Months Cost Cost

New type 25 slug for

Hanford irradiations 3 18 10,000 23,500 -

Handling facilities . 4

for new slugs 3 12 5,500 14,500

" Adaption of 25 extraction

18 process for use with

sulphates or a new "green

slug" extraction process. 18 54 35,000 75,500
84 $112,500

mernv.

Cost of Design for New Facility

It is estimated that six engineers and six draftsmen would

require approximately six months to design a new buildirg and

new process equipment. Therefore design cost is estimated at:

72 man months @ 650 - $47,000

Estimsted Construction Cost

The estimated construction cost for Plan IV is as follows:

1.
20
3.
Le
5.
6.

7.

New building, cells, and cubicles $250,000
Balho process equipment 20,000
25 storage equipment | 13,500
Piping 20,000
Instruments : 30,000
Samplers 16,000
Cold make-up laboratory 10,000
349,500

Contingencies 20% L 7C,500

Total 420,000

I .ll
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8.7

8.8

9.0 Plan

fj>it ig estimated that nine months would be required for the
construction of this facility.

Shutdown Time Required

Since this is an entirely néw facility, mo shutdown in the

existing Rala process would be required.

Cost Summary
Development 1;2,506
Designs 47,000
Construction 420,000
Total $579,500
Contingencies 20%i 115,500
| 869500

V. Development of a New Rala Process

9.1

Purpose

Plan V. would provide a new, more efficient process with the
production of Rala and possibly of fission products, for a plant

presumably to be constructed at another site.

All the fgresoing plans are based on the sulphate precipi-
tg@ion method of barium separation, developed under the pressure
aég;ar-time urgency. Plan V. proposes the development of a new
prbcess, possibly resin adsorption, that would separate Bal40 and
possibly other valuable fission products. The final plant might
be designed to use 25 enriched slugs to permit a plant small and

compact in scale but with high barium capacity. Thus Plans IV, &

V. could be persued together.
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9.2

E ORNL, with its background of work on separation processes,
is willing to assume the development of a new separation process.
Additional reaearch facilities will have to be constructed and
additioﬁal personnel provided. Additional personnel required
should be from the organization which later will operate the plant.
The ORNL operating budget is not adequate to accommodate the cost
of the program and new funds for this purpose must be allocated._

Development Reguired:

The develop time is estimated to be:

Total time required . 18 months
Mumber of men required 8
Man months required 150

Total estimated cost, exclusive of
construction of final plant $1,000,000.




Plan

IO

iL,

111,

Iv,

V.

Plant

Cngacitz

2200 ¢

10000 ¢

10090 ¢

10000 o

10000 ¢

z.
3.

5o

2.

2.

1.

Changes

Rew separator for precipitate,
vessel A-9,

Rew separator for preoipitato;
vessel A-9, .
Closing all tanks.

Removal of obsolete equipment.

Permanent vacuum tanks,
Now Samplers.
Radiation instrumention.

Alterations to Csll A to uti-
lize dissolver & waste system,
Samplers in Cell A altered,

Use Hanford irradiated 95%
U236 gy source.
All new equipment necessary.,

N

Kow process development,

1.

2.

l.

New Facilities

Hew qubicles for final
product,

New cubicles for final
product, :
New final product squipment,

Kew Cell B and ejuipment,

New separator for precipitate,
Pipe trench from Cell A to
new Cell B,

New cubicles & equipment,
Bullding extension to house
hew cells,

New building,

How cella,

All equipment (small capacity)
recovery.

New process must be tested,

New experimental facility
required.
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Summar! of F
Required DEVELOPM
Shutdown Elapsed = Man
Time Time Mo. Months
20 to 40 2 16
days
80 to 100 3 to 4 26
days
30 days 3 to 4 34
maxe
None 18 84
18 160
g
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, DESIGN CONSTRUCTIOR Total
o Elapsed Man El&psed ~ Elapsed
an Cost Time Mo. Months Men Cost Time Mo. Cost Time Total Cost
8  $32,000 2 20 8 engre  $12,000 3-4 $62,000 6-8 Mo,  $127,000
: . 8 draft, : .
6 $45,000 "3 - 27 3 engr.  $19,400 4-5  $132,000 10-14 $217,000
, 6 draft. o No. .
8  $52,000 3 65 6 engr.  $36,000 6 $240,000 8-14 $394,000
12 draft, Mo,
$112,800 4 72 8 engre  $47,000 -8 $420,000 2 yra.  $685,000
12 draft.,
]
$1,000,000 - - - e . ——— cmmacom
- A ’ .

. Remarks

Prooess efficlenoy improved 2084 . :
Time oyole reduced 20 hrs, Changes .
only in Cell A;> Ventilation changes
now in progress will reduce hasard, :

Process efficienoy improved 20%

Time oyole reduced 20 hrs.

Changes in Cell A, Cell B, and
Cubioles, Changes recessary to i
reduce hazard in handling 10000 o, - |
Shutdown time sxcessive;
dependent upon decontaminate.
Reliability of process improved,
Exposure of workmen rather exsessive
during alterations,: -

Time oyole reduced 30 hra, Changes
in Gell A, NHew Cell B & Cubioles,
Reliability of process improved .
Cell B available for future develop-;
ment work, Radiomstivity haszard
greatly reduced, P

i
!
Process effioiency improved 20% {
i

Criticality problems must be de- i
signed against, ' Development on ;
slug irradiation and handling
needed. Time slapsed could be
reduced. TVolume of prooess solution;
very small, Almost all 4 recyoled, .

becauss of small volume, .

- Good source of other rediolsotopes . :

For oonstruotion at mother site.

astimate i - v
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TABLE II. SCHEDULES

1949

3 A
. Plan ¢ Q}\’/ / / \; / / Q / /\/ /¥ v
) /i & IR TN LT TS
RISk /W & %?‘ SYVE8/8/9
I. Dev't, [Z7777A  4men . ‘ = S R
Design =772 6 Engr., 6 Draft, - e T I
Const, ]
; _

11, Dev't, [T . R N
Design o B
Const. . Loyl

o

SR SR _ = -

— L
III, Dev't, _ U TS S S
Design L o ;
S

_..Const, | L. (S S
_Const, | o

. IV, Dev't, | [ -

. iy ; AR d LIS
"l L A el : //J,, “ /T/ P

i
/

| . _Design

Const,

//J 7oA

-—4

_ 6 Engr., 12 Draft. 77

t)-

t*’?"’“fﬁ

H
!
{
!
e - . “ - R RIS »-—I"H B aademe
L Ve Dev't., | [ LT T {’r7777r7 Z Y//Z A,B ]
' : ; | oo
,,,,,, Exp'D‘S n.} - i b .,!,,.....?', I —
' i N
Exp. Con. . SRR S S
‘ : .
A O ey B gt o
b i .t H ! ' ! i

Note:

Thess estimates assume adequate menpower and Facilities,
Only Technical men are listed,
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QAK RIDGE NATIONAL LABORATORY

April 19, 1949
T0: Mr. C. K. Rucker

FROM: Mr. L. B. Emlet

SUBJECT: Report on los Alamos Rala Meeting, April 13 and 1k , 1949

A series of three meetings were held on Wednesdsay and Thursday,
April 13 and 1%, 1949, at Los Alamos to discuss the future of the Rala
program. The verious installations were represented by the following
persons:

Hanford Engineer Works - C. N. Gross, H. M. Parker, W. M. Harty, B. Widenbaum,
L. Staepler, R. Smitser, John Carleton.

Hanford AEC Don Sturgess.

Los Alamos Laboratory John.Manley, E. Jette, Don Mueller, R. P. Hammond,
J. A. Leary, D. P. McDougal, N. H. Smith, J. R,
Lilienthal.

Washington AEC A. V., Peterson..

Oak Ridge AEC HE. M. Roth.

Cek Ridge Nat'l Iab. - F. L. Culler, Jr., L. B. Emlet.

The following items were discussed:

I. OVERALL RAIA REQUIREMENTS

The following Rala requirements were set up by A. V. Peterson and
agreed to by the Los Alamos people:

1. 4/25/49 to 6/30/49

Four - 2500-curie shipments at three-week intervals.

7/1/49 to 6/30/50

Ten - 2500-curie shipments. It is possible that in some cases
two of these shipments will need be combined to supply a
5000-curie source.

7/1/50 for indefinite period
. Eight - 10,000-curie shipments.

under applicable Federal laws.




3 ©
II. _STATUS OF RAIA PROGRAM AT HANFORD, LOS AIAMOS, AND ORNL

1. Messrs. Gross and Ha.r{.y reviewed the present status of the Rals .
brogram at Hanford. The following points were mentioned:

a. Hanford completed a feasibility report early in January
on the construction of a new Rala production unit.
They estimated a total cost of $4,000,000 to install &
Plant based on the present ORNL process. They believe
that this plant can be in operation by July, 1950, if
the project is given sufficient priority.

b. The AEC in a letter to General Electric expressed the
opinion that $4,000,000 was too high and suggested that
consideration be given to using the two pilot plent
cells in the end of the "I'" Canyon for a Rala production
facility. They further pointed out that only $750,000
had been budgeted for Rala production during 1950 and
suggested that the development and construction program
be held within this limit.

c¢. “Hanford is at present studying the feasibility of using
the "r" Canyon and they expect to have a report, in-
cluding estimated costs, time schedule, etc., completed
by late June, 1949.

d. Hanford is basing their process on the current obsolete
ORNL procedure. They plan to use a 26" centrifuge for
the initial Ba-Pb sulphate separation. All equipment
will be designed for remote control maintenance. A
minimum of development work is planned in an sttempt
to increase the purity and the yield .of the process.

6. Mr. Gross stated that, although the report is not complete
on the use of the existing cells in the "r" Canyon, they
were of the opinion that neither the time schedule nor
the money limitation would be met if the acid purification
step (fuming HNO3 and ether-HC1l steps in the glassware)
were included in the Hanford operation. He suggested
that this step be combined with the Los Alamos IallO
separation step.

2. Mr. Hammond and later Dr. Jette reviewed the status of the Rala
program at los Alamos.

2. A new 1al'0 separation unit is being comstructed at Los
Alamos. It should be completed and ready for operation
some time after February, 1950. At that time they will
want to gradually increase the size of the batches pro-
cessed from 2,500 to 10,000 curies. They expect the new

This document contains i
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equipment to be more tolerant of inactive dontaminants
(Fe, Ni, Cr, Pb, etc.). : '

b. The greatest difficulty in present Rala shipments appears
to be the organic and metallic contaminants. The last
: shipment (Run 31) did not show any evidence of the organic
contaminants but there were relatively large amounts of
iron present. It is believed that if a NaOH purification
step is incorporated with the present acid purification
that most of the interfering contaminants will be removed.

¢. Mr., Hammond and Dr. Jette stated that they did not believe
it possible to transfer the acid purification step to
Ilos Alamos without drastically changing the design of
their new facilities and adding a liquid waste disposal
problem.

3. Messrs. F. L. Culler, Jr., and L. B. Emlet reviewed the Rala
program at ORNL using the recent report as a guide (CF #49-4-38;
Rala Proceass Study - Preliminary Report No. 1; F. L. Culler,
et als, to L. B. Emlet; 4/6/49). »

‘ a. The Rala production unit is one of the major contributors
to the Iaboratory particle problem and, therefore,
immediate process modifications are required. It is also
planned to alter the Ba-Pb sulfate separation step and
attempt to develope an improved purification method to
insure a better quality product. A cost of $127,000
(exclusive of overhead) is estimated for these modifi-
cations. These changes do not provide for increased
batch sizes, but will make the production of 2500-curie
batches more reliable. The laboratory management is of
the opinion that this work must proceed at once so long
as ORNL is expected to continue producing 2500-curie batches.

b. It was proposed that the AEC approve a more drastic
modification of the ORNL Rala facilities to provide for
10,000-curie batches. This would entall eight to fourteen
months elapsed time and an expenditure of $39%,000(exclusive
of overhead).

¢. In conjunction with the above it was suggested that work
start immediately on the development of a new process.
This new process should be aimed at providing the design
of a perma.nent‘»Balho gseparation wnit at the site of the
Hi-flux reactor or at Hanford.

‘ d. The ORNL group further suggested that Rala construction
work at Henford be curtailed until a better process,
expected to result from the proposed development work,
was avallable.
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III. PRODUCT SPECIFICATIONS

Mr. Hammond of Ios Alsmos admitted that although product specifications
had been written, very few, if any, shipments had ever been within these
specifications yet some of the shipments had yielded a satisfactory 12140
source. In short, the existing gpecifications do mot mean anything. Accurate
specifications and a method of determining the contaminants is a phase of the
development work. Los Alemos agreed that their new processing equipment
could stand a scale up of inactive contaminants with-an increase in the BallO
batch size. It was suggested that untll better specifications are available
that the following be used where possible: :

2200-curie Batch 10, 000-curie Batch

Inactive Le@d..ceceseqs000.0088 than 50 MZeooosacssoesss LOSS than 225 mg.
TN CtIVE IXOMoceocesesesseso.lo88 than 10 MEeeoecocoaossoo OB than 45 mg.
Inactive ChromiumM..........1©88 than 5 IMZ.ooeoooosssesss Lo88 than 25 mg.
Inactive Strontium.........Less than 50 MZeooocasoossssss . LOBS than 225 mg.
Inactive Nickel.soessoeso..L088 than 5 MZecoeososossesss OB than 25 nmg.
Tnactive BaYiUM..c.....0s..1088 than 1300 MEeocoesanssssslo88 than 6 gm.

Mr. Mueller listed the guantity of radiocactive contaminante that could be
tolerated in the completed 12140 gource. This Lal%0 gource is supplied by
the Los Alamos process; therefore, the quantity of contaminants in the material
ss it leaves Oak Ridge (or Hanford) can be considerably greater than those
listed below. los Alamos will supply the maximum radioactive contaminants

for the Balt0 product.

, ) : 10,000 to
T4 - Radicactive Contaminants: 0-10d :10-1004: 100-1,000d: 1000-10,0004: 100,0004
Curies of Conteminants . 100 C.: 0.01: 0,001 : 0.0001 : <0.0001
Cef Pr - T% = 1/5 of above
Ru / Rh - T% = 1/5 of above
Sr -Y -T3= 1/30. of above
Pu - . 4/10,000 of above.

The aboveAfigurea were érrived at by calculation assuming each test site
is used every six weeks and that only 1/6 of the ebove contaminants are
deposited in the testing area. : g

IV. RESULTS OF MEETIRG

1. A. V. Peterson requested that ORNL submit to the Oak Ridge AEC
as soon as possible (tentatively by 4/25/49) & detailed proposal
for modifying the exlsting equipment to produce 10,000~-curie
batches. This proposal should indicate what portion of the
total cost is included in the present Iaboratory budget and how
mach additional money will be required.

2. This same letter to the AEC, if possible, should include the ORNL
proposal for a development program on a new process. Time
schedules, interfering programs, manpower requirements, etc.,
should be mentioned.
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‘ . 3. Hanford was requested to study the feasibllity of exposing U235
foil in the "W" piles.

4., Los Alamos was requested to investigate the separation of BallO
from irradiated U235 foil and the decontamination of the U235
for recovery. (A decontamination factor of 109 to 100 vas
believed to be necessary.)

5. ORNL agreed to study the inert and radiosctive contaminants of
the present product.

L. B. Emlet




5

— Ba¥ ROEE KATRAL LMSGRAVIT
' ~" e BENTRAL FILES Rudien
o  4Ge_Z o
B-137
5
Date ___ ppril 22, 1949 File_ 4260
Subject Proposal for RALA Progrem at Those Eligible
, To Read The
_Ogk Ridge National Lsboratory Attached
By C, N, Rucker Copy # 6A
To A, H, Holland, Jr, M. D, Peterson
=
N
!i e i /
Before reading this document, sign and date belows: e
7,
# 252¢5
. Publicly Releasable

This document has received the necessary
patent and technical information reviews

_ and can be distributed without limitation.




e
: N This document consists of / / pages.
Mo, . of 77 copies. Series A .
| _, OAK RIDGE NATIONAL LABORATORY
‘ Ance P s O\ ;\\"“\53:‘~OPERATED BY
e T > KND CARBON CHEMICALS CORPORATION
ot M-’%@, v FOR THE
o ,»/ : ATOMIC ENERGY COMMISSION
- L\ ¢ B POST OFFICE BOX P
e
el - OAK RIDGE, TENNESSEE
LN V_/’/
©y April 22, 1949
FICATION CANCELLED
U. S. Atomic Energy Commission ) LASS) o (halgs
Post Office Box E Ll Date

signature
Single rereview of CCRP-declaﬁiﬁec:
: documents was authorized by DOE Office o
Mtestion: D A. B Boliand, OF Declassification memo of August 22, 1994.

SubJject: PROPOSAL FOR RALA PROGRAM AT OAK RIDGE NATTIORAL LABORATORY

Osk Ridge, Tennossee

Gentlemen:

At a meuting in Los Alamos on April 13 and 1%, 1949, Mr. A. V.
Poterson requested that the Ieboratory submit a detalled plan for in-
creasing the Rela batch size from 2,500 curies to 10,000 curies.
Information was also requested on the Iaboratoryt's proposal for & long-
range development program aimed at providing & new ePficient and reliable
' process for the separation of Balk0, The attached report - "Propo&al
for Interim Rala Production and Iong-Range Development Program”, h/22/)+9 -
provides the details of our proposal. _
The preseut Rala process for the separation of 2500-curie batches
ie hazardous, inefficient, and unrelisble. If BallO production is to
continue at Oak Ridge National Iaboratory, an estimated expenditure of
$150,000 (overhead included) will be necessary jmmediately to reduce
the radiation hezards. Since Los Alamos hes stated that 10,000-curie
batches will be required by the spring of 1950, we propose that the
present Osk Ridge Netional Laboratory facilities be modified to safely
and efficiently handle these larger-sized batches. An estimated cost
of $660,000 (overhead included) wiil be required for the completion of
this part of the program. of this total amount, $43,000 can be con-
gidered a8 included in the present CORNL budget, while the Atomic Eunerey
commission will be expected to supply the additional $617,000.

lational Defense of the




'Proposal for Rala Program
at ORNL, Rucker to Hollend 2, April 22, 1949

' iy Detaile of these cost estimates are included in the attached
; » report. In general, they can be divided as follows:

S - ORNL To Be Provided

) Budget by AEC TOTAL
Development $17,000.00 $97,000,00 $114,000.00
Design 21,000.00 75,000.00 96,000.00
Construction 5,000,00 445 ,000,00 450,000.00
TOTAL $43,000,00 $617,000.00 $660,000,00.

An estimated seventeen (17) people will have to be employed to
adequately handle the design and development phases of this program.
Approximately half of this number will be technical personnel.

It is planned to have some of these same people continue from
this Rala improvement study to the long-range Rala research progrem
a:med at providing a new efficient process for tke production of Balho.
An estimated $500,000 over a period of two years will be required to
carry this new process study through the semi-works stage. We recommend
that any pilot plant facilities, as well as the production plant based
on this new process, be located at the site chosen for the irradistion

‘ of the urenium raw material (site of MIR or Hanford).

Our proposal for the solution of the present Rala problem can
be summerized as follows:

1. By employing seventeen (17) additional people and
being allocated $617,000 ebove our 1950 fiscal budget,
the present ORNL Rala facilities can be expaunded to
produce 10,000-curie batches until a new plant,
based on a more efficient process, is built (four years).

2. An estimated $500,000 will be required over a two-
year period to develop a new Rala process,

The elapsed time, to complete phase 1 of the above proposal, 1s
estimated at tem to fourteen mouths., If Los Alamos is to be inmsured e
countinuing supply of Rala, we must have a directive and the requested
money by May 1, 1949,

IBEmlet :wp Very truly yours,

1-3. A. E. Holland, Jr. OAK RIDGE NATIONAL LABORATORY
4., C. E. Center
5. A. M. Weinberg Y\ u’\_
6. M. D. Peterson ; CQ’N Rucker
7. F. L. Culler, Jr. . Exect Director

' 8. E. J. Witkowski Executive Direc

9. F. L. Steahly o

10. L. B. Emlet ,‘..:rw"‘“": ‘.:‘3’-:-‘.' sar Y Vele: T ¥ ';, e P —— o

11-120 C. Ho RuCker N - . CTHO U '-.. 4 VUM ¢ Sy

T

13. Central Files - o 31 golommadiEil
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Proposal for Interim Rala Production
and Long Range Process Development
Oak Ridge National laboratory

April 22, 1949

1.0 Introduction

The production of Ba

4
140, parent of Ial O, for the use in weapons

production at ILos Alamos, is now being carried out at the Qak Ridge
National Laboratories under extremely difficult and hazardous conditions.
Bxisting processing facilities heve the following disadvantages:

1.

2.

3.

6.

Te

4 consistently good yield cannot be obtained because of the
unreliability of the processing eguipment.

The time cycle is unnecessarily long,causing loss of product
through decay. (Approximately 6% of current inventory decays
per day.)

Chemical efficiency of recovery ranges between 20% and 851,
averaging about 65%. This average efficiency can be improved
by at least 20%.

Operation of the process provides one of the greatest sources
of particulate and gaseous air-borne activity in ORNIL.

Many phases of operation provide sources of possible over-
exposure to operating personnel,

Certain equipment in the process must be replaced because
of excessive contamination (i.e. product processing cubicles}.

Product does not consistently meet purity requirements.

The existing processing eguipment has a production capacity of
2200 plus curies of Bal40, It has been proposed by Los Alamos that
10,000 curie batches be available on approximately July 1, 1950,
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To produced this quantity of Bal4o, a new plant at Hanford or an
expanded plant at Osk Ridge is under consideration, The 10,000 curie
plent under consideration for Hanford would utilize the same process
as now employed at ORNL with some equipment modification,

Personnel at ORNL are of the opinion that the construction of
a new Rala production facility at any site should be deferred until a
more efficient and economical process can be developed, and that interim
production of 10,000 curie Rala batches should be continued at ORNL during
the progress of this process development, This report presents the ORNL
proposals for the production of 10,000 curie sources for sn interim period
and for a long range Rala process development program,

The propesal for interim Rala production at ORNL has been developed
in consideration of the following demand schedule for Rala production:

PERIOD REQUIREMENTS
[ Present to JuneIBO, 1949 Four 2500 curie batches
July 1, 1949, to July 1, 1950 Ten 2500 curie batches, two of these
possibly being 5000 curie batches,
July 31, 1950 on for an indefinite 10,000 curie batches at rate of eight
period. per year,

The expansion of the ORNL plant will occur with a maximum of one
month shutdown in the production of EKala.

2.0 Plan for Interim Production of 10,000 Curie Batches

The production of 10,000 curie batches of Rala can be safely under-
teken at ORNL provided a new cell, new eguipment following the dissolver,
new purification cubicles and equipment, and an extension to Building 706-D
are provided. From an evaluation of the health hazard created by the
discharge of gaseous Xel33, it has been concluded that controlled operation
of the slug dissolver will prevent air contaminstion from exceeding tolerance
for this gaseous fission product, In order to reduce the hazard from
particulate activity discharge from the Rala plant,; all off-gas and cell
ventilation lines will be connected.to air cleaning facilities (electrostatic
precipitators, scrubbers, filters) already planned and being installed.

This dccument contzins information affecting the National Defense of the
United Sts TR A RS S S :
mann g
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. 2.1 Plant Capacity and Feed Material

The interim plant at OKNL would separate 10,000 curie batches of
Bal40 from Hanford irradiated slugs, each conteining approximately 1800 gms
of nestural uranium, Assuming an overall chemical processing efficiency
of 85% and & decay period of twelve days from pile discharge to product
shipment from ORNL, a maximum of 200 4" Hanford slugs will be required
per 10,000 curie batch.

202 Development Work Required

Preliminary to the design and construction of en expanded Rala plant,
development work on the following major items must be undertaken:

1. New separator for lead suphate-barium sulphate precipitate. Both
centrifuges and filters will be investigated. This will replace
the present 4-9 decantation tank,

2, Improved samplers. Ixisting samplers provide a radiation hazard
t0 operating personnel,

3. A new electroly;}c cell for lead removcl should be built erd
tested. The time required for the electrolysis step is now
excessive,

4, Chemical investigation of product contamination from inactive
and radioactive contaminants. Bal40 produced in the existing
ORNL process is unsatisfactory because of the presence of
large quantities of inactive contaminants such as iron and
organic material. New chemical purification steps must be
developed to produce a product satisfectory for use at los

Alamos,

5. Final purification equipment “or installation in final precduct
cubicles, New purificetion techniques will require new eguipment.
Tantalum or some other corrosion resistant material may be
necessary because of the embrittlement and darkening effect
of intense radiation on glass,

| 6. Instrumentation development,

J The development work will extend through semi-scale active demonstration
§ runs for the entire process from slug dissolving to finel product purification.
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The follwoing is an estimate of the time snd money required for this
development work:

Frrity Man Labor Material
Blapsed Months Cost Cost
1. New filter or
centrifuge 4 16 @ $700 11,200 20,000
2. New samplers 1 4 2,800 2,000
3, New electrolytic
cell 3 4 2,800 1,000
4, Product purity
investigation 3 4 2,800 2,000
5. New cubicle
equipment 3 4 2,800 5,000
6., Instrumentation 2 4 2,800 3.000
36 $25,200  $33,000
‘ Jiaintenance 10 3,500 5,000
TOTAL $28,700  $38,000

The development work cannot be completed in the necessary four to six
months without the scquisition of new personnel for ORNL. These new
personnel will be absorbed into the long range development program for Rala
after short term investigations heve been completed. The following new
people will be required:

Chemistry Division

Research 1l
Analytical 2

Technical Division

Laboretory Development 2
Semi~Works 2
Design 2
9 Technicel
b 2 Non-Technical
11 Total

¢ Mzintenance
17 People




2.3 Proposal for New Rala Production Plant

For the new Rala plant the following general proposals are made:

1. Alterations of & minor nature will be made in Cell 4 so as to incur
a minimum shut down in Rala production. The existing dissolver,
scrubbers, and waste handling facilities will be utilized in the
new plant., The following tenks will be used in Cell A:

a, Dissolver A-1 and associated eguipment. New jet lines
To & new precipitator will be reguired. A new sampler
will be installed.
b. A-1ll Hold-up Tank New jets to new cell will be installed.
¢. A-5 Neutralizer and A-16 Scrubber
d., Tanks A-6, A-8, A-9, and A-13 will be disconnected and
. blanked.
: e. All tanks to be usedin the new installation will be
¢ gasketed to prevent the escape of gaseous and parti-
% culate activity into the cell,
. 2., The following new facilities will be provided:
a. A new Cell B, with five foot concrete walls, approximately
20* x 15° x 15¢ high, located on the east side of Bldg. 706-D.
b. A pipe trench from Cell A to the new Cell B.
c. Duplicate concrete final product cubicles,
d. An sluminum siding, steel-framed building, approximately
50¢ x 40" x 35°' high, with all necessary services
extended from Building 706-De
e. The following new processing equipment will be placed in the

new Cell B and final product cubicles:
1. A-9 precipitator and filter or centrifﬁge.
2, 4-8 Catch tank.
%, Eveaporators

4, ERElectrolytic Cell

5, Six vacuum transfer tanks




6. New waste lines from new Cell B to Cell 4.
7. Tanks B-3, B-10, and B-22, if necessary

8. All piping and instrumentation

9. All necessary samplers

10, Off-gas lines snd cell ventilation lines to thke air
decontamination area end Radioisotope area stack,

11, New final purification and packaging equipment,
possibly of tantalum, for the product cubicles,

f. The following construction, already in progress, will
aid in the control of the gaseous and liquid waste disposal
problems incurred in the new plant:

1, New Radioisotope aree Stack.

2. Electrostatic precipitators and filters for. the
hot off-gas lines end cell exhaust air systems.

3, Hot chemical waste evaporator of non-uranium
bearing liquid wastes.

4, 1Instellation of new exhaust ducts to Cell A,and
sealing of old underfloor concrete duct.

2,4 Estimated Construction Cost

Cell 4 Bquipment Alterations 14,000
New Cell, Cubicles, and Building 100,000
New Cell B Equipment 55,000
New Cubicle Iguipment 50,000
Construction Facilities 8,000
$227,000

Contingencies 20% 43,000

Of this totel, approximately 70% will be labor cost. Therefore:
Material # 90,000
Labor 180,000

The construction of the new facility should require approximately 6 months.

) D
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2.5 BEstimated Design Time and Cost

2.6

Assume that design will cost 15% of totel construction.

Total design cost $36,000
Man months @ 650/men month 55
Assume 1/3 engineering, man months 18,3
6 engineers would require 3 months
2/3 drafting, man months 36,7
% months

12 draftsmen would require

Process Shutdown Reguired

2.7

For alterations in Cell A, approximstely 100 men-hours will be required.
Assuming that the working time in the decontaminated cell is approximately
one hour, esnd that twenty qualified craftsmen are available, then approximeately

13 days will be required for actual work in the cell,

Assuming that two weeks are required for cell decontamination to a
permissable working time of one hour, the total down time will then be 27 days,

or one month,

Cost Summary for Interim Rala Progranm

The overhead on development and design time at OKNL is 135% of actual
lsbor cost. The overhead and contractors fees for construction has been
assumed to be 100% of the labor cost. The total estimated cost for
development and construction necessary for sn interim Rala nrocess for
construction at ORNL, corrected for overhead,cen be summarized as follows:

Iabor Material Qverhead Total

Development $ 29,000 $ 38,000 $ 47,000 5114 ,000
Design 36,000  ——me=- 60,000 96,000
Construction 180,000 90,000 180,000 450,000
245,000 $128,000 3287, 000 3660, 000
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A portion of the above total cost is already covered in the ORNL
budget. The division between money already available at ORNL, and
that required from the AEC as a new appropriation is shown below:

ORNL AEC TOTAL
Development $ 17,000 $ 97,000 $114,000
Design 21,000 75,000 96,000
Construction 5,000 445,000 450,000

TOTAL $ 43,000 3617, 000 650,000

The completion date for the required development, design, and construction
of & 10,000 curie Rels plant will be ten to fourteen months from the time
that money and personnel are approved by the a. s. C.

Long Renge Development for Rala Production

3.1

It is the opinion of ORNL personnel that a more economical and simpler
process for the production of Rala can be developed. The new process might
be installed at asnother site, either Henford or at the location of a new
reactor of greater neutron flux than now aveilable. In order to assure
economical production of Rala, a new process should be developed,

ORNL, with its background of work on separation processes, is willing
to assume the development of a new separation process. 4additional research
facilities will have to be constructed and additional personnel provided.
Additional personnel obtained for the interim Rala process development
should be from the organization which later will operate the plant. The
ORNL operating budget is not adequate to accommodate the cost of the
program and new funds for this purpose must be allocated.

Development Required:

The develop time is estimated to be:

Total time required 2 years
Number of men required 8
Man months required 150

Total estimated cost,
exclusive of construction
of final plant $500,000




The development at Oak Ridge would be cerried through the semi-works
stage. A pilot plant and final processing plant could better be built at
the site where irradietion of the uranium occurs. The pilot plant and
processing plant will reguire an additional expenditure.
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Gentlemen:
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above srrangements for Henford slugs sre satizfactery.

8incsrely yaurs,

4Llbert ©. Hollsed, Jr., If.D.
Director of Research and Medicine
Oak Ridge Operationa
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R. H. Coak
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Series A .

Date: May 26, 1949
RA-LA RUN PROCEDURE

A. Slug Dissolving

1. Add one slug to dissolver. B

2. Turn on dissolver veacuum to 25 cm.

3. Turn on reflux column water.

b, Add 1100 ml 35% NaNO3. Classification Cancelled
) Tehanged-To— —
. Add 850 ml NaOH.
> & 3% ' By Authority Of Z —ARILESST 1971
6. Heat to 105°C for onme hour. By W Date .
N

7. Cool to below 50°C.

SLASSIFICATION /:ANC)ELLED
8. Jet to Hot Drain. %ﬂ/ I/ 36/25
ADD signaiure N Date

9. Add 3 liter of 70f HNO3. . Single rereview of CCRP-declassified
<ncuments was authorized by DOE Office of
10. Add 3 gr. of Hg. (m3)2 in 100 ml water. “ yrinnaifientisy memo of Augustaa 1534,

11. Heat to 105°C for hours.
Take L. L. and Sp. Gr. readings every hour.

Tinme L. L. Man. Sp. Gr. Man,

ontains restriétéd dafa as defined in

 Sgiglining
on affecting the National P¥Pemea.gf the United

e Federal laws.
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. B. Precipitation

1. Dissolve 75 Kg. UNE in water to Sp. Gr. 1.55. Sp. Gr.
2. Add to Precipitator. L.L.Man.

Sp. Gr.
3. Jet spike from dissolver to precipitator. . L.L. Man.

Sp. Gr.
k., Add 90 gr. Pb(N03)2 as 20% solution. :
5. Take sample of feed. Volune
6. Heat to 80°-90°C. Temp.

T. Add 26 liter of 90% B850, over 1/2 hour. Time Start

' Time End

8. Digest one hour at 80°-90°.

Time- Temp. L, L. Man. Sp. Gr. Man,

@
9. With agitator still on,cool to 25°C.
C. Filtration
1. Leave agitator on in prgcipitator. L. L. Man.
Sp. Gr. Man.

: Yon or the disclosureof 1ts contents in anv manno 8
20 peraon is prohib , PR : ains penalties




2.

11.

12,

13.
14,
15.
16.
17.

Ry

Turn on Waste Tank Vacuum.

Vacuum Prec. L. 1.. Man.

il

Sparge-Waste !rantriui‘:_mtat_.‘;_ :
Sample Ext. Eff. with sparger on Waste Tank. L.L. 8p. Gr.
Jet-to Hot-Drain-after contacting P. B. Orr at 6102.

Follow with about 300 of 35% NesCO; solution.

Add 10 liter esﬁunzsoh to precipitator.

Agitate 5 minutes. ‘

Vacuum to Waste Tank. Waste Tank L. L. Sp. Gr.

Sample Waste".t'ank--amr 5 minutes sparging. Ist Wash.

Jot-waste to Hot Drain.

Add 10 liter water to precipitator.

Agitate 5 minutes. |

Vacuum to vaste tank and sparge 5 minutes. L. L. 8p. Gr. ___
Sample 2nd wash with sparger on.

Jet wash to Hot Drain.

Add 10 liter water to preeipitator.

ents in any manner to an
gevere criminal penslties




18. Agitate 5 minutes.

19. Vacuum to Waste Tank end sparge 5 mimites. L. L. —_— Sp.6r._____

20. Semple 3rd wash with sparger on.

21l. Jet wash to Hot Drain.

22. Add 10 liter water to precipitator.

23. Agitate 5 mimutes.

24k, Vecuwm to Waste Tenk and sparge 5 mimutes. L. L. Sp. Gr. ____

25. Sample lith wesh with-sparger on.

26. Jet wash to Hot Drain.

27. Add ;L_O liter water to preeipitator.

28. Agitate 5 mi_mx-‘bes:f

29. Vacuwm to ‘W;a‘sj_t_e_ Tenk end sparge- 5 mimtes. L. L. Sp. Gr. ___
. 30. Semple 5th-wash with--sparger on.

31. Jet-wash to Eot Drain.

D. Metathesis - L
1. Add 1500 ml of 40% K, CO3 to precipitator.

2. Agitate 15 minutes et 85°-90° C. Start _ Enéd .

3. Add 10 liter water over 30 minutes. Maintain temperature.

b, Agitate at 85°-90°C for 30 minutes. Start | End .

5. Cool to 30°C.
6. Vacuum to Catch Tank. Catch Tank L. L. Sp. Gr.
7. Sparge 5 minutes. Semple-lst Met. Eff. with sperger on.

8. Jet Met. Eff. to Hot Drein.

9. Add 1500 ml of 40% ExCO5 to precipitator.

o L
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. 10. Agitate 15 minutes et 85°-90°C. Start End .

11. Add 10 liter water over 30 minutes. Maintain temperature.

12. Agitate at 85°-90°C for 30 minutes. Start End .

13. Cool to 30°C.

1%, Vacuum to Catch Tank. L. L. Sp. Gr. .

15. Sparge 5 minutes. Sample 2nd Met. Eff. with sparger on.

16, Jet Metf.‘Eff. to Hot Drain.

17. Add 15 liter water to precipitator with agitator on. Agitate 5 minutes.

18- vamm to Catch Tank. ' Lo Lo - Spo Gro« *

19. Sparge 5 minutes. Seample 1lst. Met. Wash with -gparger on.
20. Jet wash to Hot Drain.
21. Add 15 liter water to precipitator.

‘ 22. Agitate 5 mimates.

23. Vacuum to Catch‘Ta.nk . L. L. Sp. Gr. o

24. Sparge 5 minutes. Sample 2nd Met. Wash with sparger on.
25. Jet wash to Hot Drain.

26. Add 15 liter water to precipitator.

27. Agitate 5 minutes.

28. Vacuum to Catch Tank. L. L. Sp. Gr. .

29. Sparge 5 minutes. Sample 3rd Met. Wash with sparger on.

30. Jet wash to Hot Drain.

E. Carbonate Solution
1. Add 15 liter 3 M B.'N03 to precipitator. Agitate 10 minutes.

2. Sample Prod. Solution. L. L. Sp. Gr. .
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U L1 1948 AF)

A
UM B qiyng, LASUBA) 7
ENTRE Fupy Kiigis
NEW SUBHECT HEADINGS ON RALA PROCESS 45 = s
S L 3BT
RALA PROCESS

see alsgo BARIUE ISOTOFES ~ Ba~li0
SEPARATION PROCESSES (General)

~= ADSORPTION (Ion Exchange)
(Banford: an:X-10 suggestion to teke cere of their
development program.)

== ARALYTICAL CONTROL (instead of ARALYSIS)
~= COATING REMOVAL

5edIF 30 1071

== CONTROL
(Hanford: or IRSTRUMENTATION? This might be mede more
specific s was done for wvarious control hessdings e
headings under SLUG CARNING.) 3
see also RALA PROCESS - ANALYTICAL CONTROL :‘E)
L& Y
«= CHLORIDE PRECIPITATIOR (RC1-Ether) 5 9]
-~ COPRECIPITATION (BaSO,~PrSO 4) .{:” §o
-- ELECTROLYSIS FR<
(Removal of lead from berium.) o & @
~= EQUIPMENT ) ICATION CAN
see also REMOTE CONTROL EGUIPMENT e ‘;/,Mfﬁ, “Z0f 45
SAMPLING “ADDsignaiure T Dals
; Single rereview of CCRP-declassified
~= EQUIPMENT, RENOTE GONTROL documng:wasauhortzedbynoembeo%~
see also REMOTE CONTROL EQUIPMENT Linclassification memo of August 22, 1994,
~= BVAPORATION
== EXTRACTIOR
soe RALA PROCESS « COPRECIPITATION (BsSO,«PbSO 4)
RALA PHOCESS = CHLORIDE PRECIPITATION (HCl=-Ether)
-« FISSIOR PRODUCTS, DECAY OF
(Hanford: What intended use under Rela? Fhy not treat
under FISSION PRODICTS (Gemsrzl)?{ or by specific
isotopes concerned?)
== FLOW SHEETS
-= IODINE TREATKENT
"Troctment® is not good. WKhet treatwent ~
Here

(Hanford:
scrubbing, filtering, neutralization, removsl?
or under YODINE ISOTOPES - I-1312)

T B I




RALA PROCESS {(Continued)

-= MATFRIALS (Essentiel rsquiremsnts)
(Hanfords *Materiels" not clear; resgent spscifications,
sonstruction materizls for equipment, shielding)

= METAL SOLUTION

- METATHESIS
(Conversion of sulfates to cerbonates, )

== RITRATE PRECIPITATION {Ba(NC

== PLANT DESIGN
(Including locstion, shielding, ete.)

PRECIPITATION
see RALA PROCESS - COPRECIPTATION
RALA PROCESS - CHLORIDE PRECIPITATION
RALA PROCESS - NITRATE PRECIPITATION

2

~= RECOVERY OF PLUTONIUM

-~ SAMPLING
(Hanford: What goes here thet could not be put under
== BQUIPMENT, or -- ANALYTICAL CONTROL?)

see 2lso SAMPLIKG (Genersel)

~= SHIELDING
see plant design

-« SLUC IRRADIATION
(Location in the pile, irredietion time, etecl)

SOLUTIONS (Preparation and Handling)

== SPECIAL HAZARDS -
‘(Hanford: this means critical limits ot K=25 end ¥-12; M -3679.
Do you meen ecriticel limits; rsdistion hsgerds; chemicsl
hasards, e.g. ether?)

-~ STACK DISPOSAL | _
(Henfords Gombine with -- TODINE TREATMENT?)

-= SULFATE PRECIPITATION
see RALA PROCESS - COPRECIPITATION

== WASTE DISPOSAL (Liequid)
(Henford:s Is it necessery to limit this to Liquid?)
How ebout dissolver gases?)




RALA PROCESS (Contimued)
== WASTE NFUTRALIZATION

(Hanford: X-10 eould rot understani the need for this heading,)

== XERON TREATMENT
(Henford: E-10 does not understand the meaning of this heeding.)
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During the past three Rala rums persons engeged in the [insl step of
removing the product earrier from the well of Cell B heave been veering f{lter
magka. If has been our procedure to meke sutophotogrephs of the filters from
these masks and occasionelly, we heve found a fow perticles om them. ‘ur pro-
cedure has been to place files against thess fllters for teenty«four hours and
count the speeks on the films after they are developed. During the first two
mms. following this proesdure the mumbor of particles found scewed to waryant
the continusnce of such a prossdura, snd it was felt that auch a procedure was
suffielent and conslstent with the few particles found. Hovever, during the
last run shen the produet was removed fyrom Call B on July lith, an alarming
smount of redicective waterisl was depoaited on the filters worn in the mesks
by perscns engeged in this operstion. I am anslosing photographs indienting
the results.

The cese of R. @, Schaich, 78767, scems 10 be by far the worst, Iz fact,
the blackening of the spots wes so grost thet there wes a reversal in the film

* ‘ blackening. His filter with the large spots still reed 18 mr st 2" on July 18th,

: This would correspond to spproximstely 100 microcuries contained on thisz Tilter,
The meximm permissible smownt in the bone celoulated to give an exposure of
0.3 r/wesk 18 21 nicroourdes. A recent report of J. G. liemiltor's indicstaes that
probably 60% of ingested or inheled berium i3 retained and rmoat of this gcoes
to the bone. In other worda, if ''r, Schaich had inhaled =ll of the material
contained on both of his filters it is likely that he would heve had deposited
in his bones s sufficlent emount of barfum to producs anm exposure rate of Rl
749 r/meck and this would have had a deosy pericd of approximstely 12,7 days. e
iy concern in this case is, as I heve pointed mt in previcus comsunications,
that if one has whet 13 considered toc be 2 tolsrsnce emount of a radiolsotops
fixed in the bone, it hes never been proven whethor it is the insult of the O
eontimiad irredistion to the bone hy thiz radicactive materisl for many yeers, \!
or whethor it is the initial irradistion to the bone that causes s csncer after }
a long time lapse. In view of this uncerteinty, regardless of the fact that ve N
attenpt to maintein our exposures at present to less then .3 r/week instesd of Q;
N.9 r/eeek, I believe it is sxpedisnt thst ve tmke further messwres to reduce

~ the hazerd from inhalstion of radicactive materisl during this phese of the Rala
T,

I would like therefcre, in visw of the defleicnelen of the C. W. J. tyve
f1lter nmask, o recommend that herassfier persons ongsged in this pert of the
fels run oed persons in the building ‘uring this vart of tha run weer pressure-
type mesks, oliher the self-contained nagk or the attached hose ivpe. These
masks should be in uss before the finel plug is remcoved from the top of C2ll B
and should be continued in use tharesfier so long as the rir hasard exists,
| end preferably until 211 of the contaminsted pspars end other contanineted armipe
Sy nment 13 romoved from the area. S O S
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- I would like at thia time to commend you, and especlally ‘jessrs,
1tkowski nnd Blsuer for their excellsnt coopersiion in tha past In
cleaning up the "D¥ Building., I will be nost gratefal if you will give this

zntinr imediate attention before the next Ralz run.
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‘ OAK RIDGE NATIONAL LABORATORY

OPERATED BY

CARBIDE AND CARBON CHEMICALS CORPORATION
FOR THE . Caﬂce’“ed
ATOMIC ENERGY COMMISS&%%"GQUOQ
POST OFFICE BOX P
OAK RIDGE, TENNESSEE

. - !
“lagast 2k, 1949
CLASSIF.LCATION CANCELLED
U. S. Atomic Energy Commission I//?[ f_5
Post Office Box E signature " Date
Osk Ridge, Tennessee Single rereview of CCRP-declassified

Attention: Dr. A. H, Hollend, Jr. Q&Q&gﬁw’;::;mm-;d wéofgﬁd

Subject: OAK RIDGE NATIONAL LABORATORY - RALA PROGRAM

Reference: ILetter to C. N. Rucker from A. H. Holland dated June 20, 1949;
subj: Proposal for Rala Program at ORNL; C.F. No. 49-6-242,

‘ Gentlemen:

. In reply to the reference letter we are submitting the costs of the
Laboratory Rala Program for fiscal year 1950, ,

1. Production - $93,000 Direct Costs - $269,000 Program Cost

This 1s the estimated cost to Prepare approximately
ten, 2500-curie Rala batches during F.Y.' 1950.

2. Process Modification - $149,100 Direct Costs-$258, 700 Program Cost

The present Rala process contributes materially to
the particulate and gaseous airborns activity at the
Laboratory. Thie fact plus the hazardous condition of
the equipment and the inefficiency of the operation
demands that immediate steps be taken to improve the
Rala production procedure. The Technical Division is
currently engaged in & process improvement study on
this program and expect to complete their phase of the
work by the first part of November, 1949.

’. RESHFHED-BAT SEeHE i document gontains informag
s 2 o
dm.. Phe ktomnc Energy Act of 1946,

unzuthorized nerson is wiu-
may resul in severe criminal pen-
s urder aonlicable Federal laws.
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ORNL-Rala Program 2. August 2k 1949
Rucker to Hollang

2. Process Modification - Continuned

A breskdown of the estimateqd cos8ts for the Drocess
modification is ag follows:

Development Costs $93,400
Tabor $25,600
Materials 25,600
Overhead k2,200

$93,500
Design Costs $42,900
-"_'EEL'Issor $16,200

Overhead 26,700

$52, 500

Construction Costs $122,400
Labor $40, 700
Materials 41 000
Overhead 40,700
$152, %00

B $258, 700%

ORNL Costs - Included in 1950 Budget

Labor - $41,800
Materials 25,600

Direct Costs $67,%00
Overhead 68:900

TOTAL $136,300

AEC Costs - For Construction
Labor $40, 700
Materisls 41,000

Direct Costs $81,700
Overhead h02700

TOTAL $122,400

TOTAL DIRECT CosSTS $lh9,100

TOTAL OVERHEAD 1092600
TOTAL $258, 700

* This estimate does not provide for modifications to the Cell B
container handling equipment, which we understand Los Alamos
may request when their new Process area is completed,




ORNL-Rala Program i = ; August 2L, 1949

Rucker to Holland

’ 2. Process Modificetion - Continued

The total Development and Design Costs estimated at
$67,400 (Direct Costs) have been provided for in our
F.Y. 1950 budget submission. Therefore » the Atomic Energy
Commission is requested to supply the money needed for the
construction phase of the work, an estimated $81, 700,
which with overhead will probably amount to $122 , 400,

We feel justified in Spending the $258,700 for process
modification because: -

a. The present equipment is hazardous and inefficient.

b. It is doubtful (in our minds) if the Hanford Rele
facility will be ready for operation until late
in 1950.

c. It is our understanding that the Oak Ridge National
Laboratory Rala facility is to be maintained in
stand-by condition after the Hanford Plant is in

operation.
‘ The tentative time schedule indicated below for the
modification of our Rala facility is based on the assumption
. that you will approve this program immediately:

8. November, 1949 - Complete testing and start installa-
tion of a more efficient and reliable extraction unit
(filter stick assembly or centrifuge). Prior to this
time, design and semi-works operation of the filter
assembly must be completed.

b. Jannary, 1950 - Start comstruction of new cubicles
and imstallation of purification equipment. In
October, 1949, a resin column will be glven a full-
Bcale test as a purification unit. If 1t works
satisfactorily, this equipment will probably be in-
stalled in the new cubicles; otherwise, an improved
glassware unit will be used.

In our letter to you of April 22, 1949, (Proposal for Rala Program
at ORNL - C. N. Rucker to A. H. Holland . C.F. No. 49-4-216) we strongly
recommended that the Laboratory facilities for Rela production be expanded
to handle 10,000-curie batches and any new construction at Hanford or else-
where be postponed until & more reliable process could be developed.

ament contning in
® 4.

» N Eitine the
Qe trq
-3 .-ansmiszic Y of its contents
m e v 0 an unaui horry ig pro-
nibjte may result in severe erim
i nder applicable Federal laws.




ORNL-Rala Program 4, August 24, 1949
Rucker to Holland

Below are listed our reasons for this April 22nd recommendation.
The time between then and now has only strengthened our belief that it was
& sound recommendation,

1. The location of the 10,000-curie production plant at
Hanford is the most costly solution to interim Rala
production. The same results can be expected from ORNL
for an expenditure of $660,000, as compared to an esti-
mated expenditure of $1,700,000 at Hanford. Approximately
$258, 700 must be Sspent at Oak Ridge National Laboratory
under any circumstances to provide a source of continuing
Supply and a stand-by plant. This $258,700 would be

2. If 42-day, Hanford-irradiated slugs are used as feed for
the ORNL process » only 256 grams of plutonium/year would
be diverted from production channels., If the recovery of
this quantity of Plutonium is considered sufficiently
importent, it can be extracted with hexone in a first-
cycle Redox column. The column would be installed in the
unused "B" Cell of the 706-D Building. Results from the
Redox development work at ORNL lead us to believe that ;
99% of the Plutonium, with an overall decontamination ;
from fission products of 10 » would be recovered.

process now being used for rlant design at Hanford can be
vastly simplified. (See Attachment B.) It seems fair to
predict thet a Rala Plant designed around s new process
would be considerably cheaper to build and would be more
efficient to operate,

4, ‘The shipment of irradiated Blugs or any radioactive product
across the country does create & potential hazard., It is
owr feeling, however, that so long as Atomic Energy Commission
plante are located in various sections, this practice must
be coutinued. To do otherwise will mean costly duplication
of facilities.

Although we cannot agree with the Commission's decision to build e
nevw Rala facility at Henford, we will be happy to cooperate with General
Electric in their Rala pProgram. It is suggested that Hanford be urged to
take advantage of our recent development results and to keep their plant
design open as long as possible.
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ORNL-Rale Program 5. August 24, 1949
Rucker to Holland '

At such time as the Director of Research desires to start a long-
range Rala development program, we will be glad to discuss the problem in
more detail.

We wish to emphesize that immediate approvel of the Process modifi-
cation is essential if we are to eliminate the hazards and inefficiencies of
our Rala operation,

Very truly yours,
OAK RIDGE NATIONAL LABORATORY

C Y\ .
C. N. Rucker
Executive Director

IBEmlet swp

1-3. A. H. Holland, Jr.
4, c. E. Center
2. A. M. Weinberg
6. E. dJ. Witkowski
7. _F. L. Culler
8. F. L. Steahly
9. M. D. Peterson
10. L. B, Emlet

11-12, C. K. Rucker




6.
ATTACHMENT A

Economic Justification for Modifying ORNL-Rala Plant
to 10,000-Curie Batches

Assume that the following general costs are epplicable:

10,000-Curie Plant* 10,000-Curie Plant*

at Hanford et Oak Ridge
Construction Costs for 10,000 C $1,700,000 $660,000
Oak Ridge Stand-by Costs (2500 C) 258, 700
Operating Costs 269,000/year 269,000/year
Shipping Charges _ 50,000/year 100,000/year

* Overhead included in costs.

If the ianterim 10,000-curie plant is located at Henford, the follow-
ing savings will be incurred by recovery of plutonium from Rala waste metal
solutions:

1. Aesume that 100-dey irradiasted feed material is used
and Pu production = 200 gm/ton:

No. Slugs for 10,000-C Bal¥0 200
No. of Batches per Year _ 8
Pu Content/4" Hanford Slug 0.4 gm
Yearly Value of Pu @ 500/gn $320,000
Yearly Value of Pu @ 200/gm $128,000
Therefore, maximum savings/year: Pu Production $320,000
Shipping 50,000
$370,000

2. Assume that L2-day irradiated feed is used (current
production procedure):

Pu Productions 80 gm/ton
Pu Content/4" Hanford Slug 0.16 gm
Yearly Value of Pu @ 500/gn $128,000
Yearly Value of Pu @ 200/gm $ 51,200
Therefore, -Maximum Savings/Year: ‘ $128,000
Shipping $ 50,000
$178,000

SR




ATTACEMENT A - Contlnued

3.

From ebove yearly savings, the time required to make up
the difference in cost between location at Oak Ridge and
at Heuford would be:

a. 100-Day Irradiation

@ 500/gm $1,298,700/370,000 = 3.5 years

@ 200/gm $1,298,700/178,000 = 7.3 years
b. L42-Day Irradiation

@ 500/gn $1,298,700/178,000 = 7.3 years

@ 200/gm $1,298,700/101,200 = 12.9 yeers

Although the above economic analysis was made using
assumptions most favorable to construction at Hauford,

it can be seen that the Hanford Plant must be considered
as a permenent BallO production facility to be economi-
celly justified. The plant now being desiguned at Hanford
is based on an outmoded and inefficleunt process; essen-
tially no development is being undertaken at Henford end
because of the urgency of the project, the new plant will
not take advantage of development work now progressing
at Osk Ridge National Laboratory. Because of the nature
of the basic process, the new Hanford Plant cannot be
considered & permanent BaldO production facility.
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ATTACHMENT B

Development on Rala Process at ORNIL,

The results of development work at ORNL on the leag sulfate-barium
sulfate pPrecipitation process are Summarized below:

1. Filtration of the initial lead-barium Sulphate precipi-
tate through a porosity wg» Btainless steel filter
located on the gnd of a decant 1ine hag Yielded 9%
recovery of Balt0,

2. Metathesis of tke Bulfate Precipitate has been performed
in the Precipitation vYessel and filtration of the meta-
thesized cake hag yielded 95% Bal40 recovery ae Ba(No3),.

3. - Separation of barium and leag in a centrifuge bowl
under 2,200 g, with 3MXOH - 0.5 M K2C03 has yielded

Trecovery of Ba with only small DPercentage of lead

strontium to meet Product Specifications, fThe stability
of & resin column on which large quantities of radio-
activity are absorbed will be tested in the near future,

The development date indicate that it will be poesible to greatly
increase the reliability of the lead-~berium Bulfate process ang that the
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Subject: RALA DEVELOPMENT WCRK - REQUEST FOR HANFORD SLUGS
Dear Mr. Cook: |

The Development Progrem, designed to provide a more efficient and
less hazardous Rala process, is progressing extremely well. A number of
small-scale (ome-curie level) semi-works runs and one 600-curie run in

- the T06-D Building have resulted in chemical yields of 9%, as compared
with an average of 67.3% for the production runs made during 1949,

Before proceeding further on the Development Program or recommending
this resin column process for the production of kilocurie quantities of
Rala, the effects of radiation in large-activity-scale rums on the Dowex
50 resin must be determined. The best practical method to make this
determination and at the same time examine the quallty of the Rala
produced 1s an actual full-scale run. The experimental equipment 1s now
‘et up in the T06-D Building and waiting for this final test, If this
test is as successful as is anticipated, production equipment ‘will be
installed for operation in Juns, 1950. : : B

We wish, therefore, to request that sevemty-six, four-inch Hanford
slugs, having at least forty days' irradiation at a high flux, be delivered
to Oak Ridge National Laboratory by Janmuary 15, 1950. Based on previous
shipments, thege slugs would comtain about 135 kilograms of uranium and
20 grams of Pue39, _

We will be happy to discuss this program in more detail at your
earliest convenience.
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