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X847 INTRA-LABORATORY CORRESPONDENCE
OAK RIDGE NATIONAL LABORATORY

Pebruary 10, 1960

To! _ ¥. L. Caller
- Bullding k500

Subject: EVAPORATOR INCIDENT OF NOVEMBER 20, 1959: ISOTOPIC COMPOSITION
OF PLUTONIUM RENOVED FROM THE EVAPORATOR

A ssuple of the plutonium recovered from the Turco 4501 mixture drained
from the eveporator to tank P-3 prior to the explosion was examined for
isotopic composition; results are shown compared with the aversge eomposi-
tion cbserved in the S- and H-240 programs:

P-3 Avg., : /%q ==
Isotope Selution 8-2k0 H-2k0 both programs NG 6>
. o/ °
239 78.76 78.41 84.89 81.65
2k 17.36 17.19 i3.31 15.21
2 3.31 3.7h 1.62 2.68
2k2 0.57 0.66 - 0.18 0.k2

AT S N e L s s VAL 2 ey« G5 ST L

On the basis of the isotopic eomposition it appears that the Plutoniur ree
maining in the evaporator at the time of the explosion originated in the

§-240 program.

¥. T. MeDuffee
© WIMeD:1lJ

ce: J. C. Bresee
V. E. Levis
J« R. Parrott
R. E. Brooksbank
Jde. L. Matherns
D. B. Arthur




X-847

pyestapered

INTRA-LABORATORY CORRESPONDENCE Ry
OAK RIDGE NATIONAL LABORATORY . W ’

Junuary 23, 1960 VAN

The fesd msterial data reguested By you in our telephons conwrwetioa
) and 2, sttached. The g/t éata as
found by snalyses vere based on the most recent results as dstermined
in Georgs Safowski's studiss melating to asooumtahility measuressats.

ORIGINAL SIGNED BY
W. T. McDUFFEE
¥. T. NcDutfee

es: F. L. Culler
Jd+ Co Bresss
W. Re Lawis
W, T. MeDuffas « Fila
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X-847

INTRA-LABORATORY CORRESPONDENCE 1,
OAK RIDGE NATIONAL LABORATORY T
o1 F. O. l=ieaschein Dote: iy &, 1400

susject:  beasuremeat of Plutonlum “coumulation in Pilot Plans
rrocess rguipmeat. :

Thic memo {& to confirm our wlephone conversation of Loy 3G,
We bave o piece of proces:s equipment located in cell o » Building 301y,
which contains an unknown quentity of plutonium. The plutonian is
provodly in the form of hydrated oxide which sccumilatod oo the poaoiin:
of 8 steas stripper during the rrocessing of more then o lundred pounds
of plutoaium in the fell of 1u35G. The Plutonium had been iy irradiated

end contained 10,4 Pu=240 and approximately 0.59 Pu-~2h2.

TR i A —

It mmy be possible to deternine the guentity of plutoniu in the
cquimpenl WY & measuwrement of the fasi neutron flux on the swrince of
the equipment. Since the guentity might vary from e fov hundred Sras
1o as much as four kilograms, a measurcment with an ecowrasy o * 505
would provide deta of real significance from the standpoint of eriilicality.

Based upon a spontaneous fiscion rate of Los fissicas/g. sec. for
Pu=24l and 700 fissions/g. sec. for Pu-242 and sssume an etz of opproxi-
rriely three for both isotopes, a total accumilation of b kgs of plutonium
would result in a neutron production rate of approximately & x 137 neutrons

r second. It s ny uwnderstonding that a thermml fiszion chomber with an
appropriate moderating cover can be used 1o detect the resuliing flux and
could be designed to be operated at the end of an extension handle.

We propose to barrowv a fission chamber, cable, awid counter equipment
to be used inside cell 5, Buillding 301%. Tbe Iinterior of ihe cell is
groasly contamineted with Pu, so 1% will be necessary to use several layerc
of protective plastic over all equipment which will be taken into the cell.
Our expericnce in using and rewoving counting and photogrsphic equipment
in the cell since the fHovermber 20th incideat rakes me confident that the
operation can be performed withouds danger of contamination of the borrowed
equipment, wo engineers will be asked the respuasiblility of workin: with
You to asscoble and calibrate aecessary equipmeat. They are H. J. Greter
of the Instrumentatioa and Controls Division and W. T. Helarley of the
Chemical Technoloygy Divisioa. Before any hot operations, & camplete
detailed procedure will be written and reviewed by the aporopriste commltiees
responsible for radiation safety and control. . :

i eppreciate very mich your offer to loan us the accessary equipment
for this experiment and I assure you that all efforts will be made 4o Llimit
the time that we will use tie cquipment and the possibility of damge to it.

Grivingt Signed by
Aprp J.C. Braseo
%D“F. L J. C. Kresee
JCE:bjh UL,
ce: F. L. Culler, Jr.

L
F. R. Bruce /
W. H. lewis, L. J. King
W. J- G!'Oter, WC To Erk:c&t']ﬂ:,’




X-647 INTRA-LABORATORY CORRESPONDENCE
OAK RIDGE NATIONAL LABORATORY .

October 19, 1960

To: F. L. Culler
Subject: Summsary of Pilot Plant Activities for the Period 1950=130G0

Surmaries have been prepared for the pilot plant operation and cost for
the period 1950-1960. The accounting data prior to 1950 includes all the
Technical Division cost without providing a separate pilot plent account.
For thls reason costs prior to 1950 were omitted. Start-up dates through
completlion of the program are gquite saccurate begimming with the "25"
Program through the early stages of the PRFR Program.

Fron the following tables of operation for Buildings 3019 and 3505 it is
quite spparent that the 3010 operation lends itself to large development
rrograms extending from one to 2-1/2 years, excluding the Thorium Processe
ing Program. The Thorex Process facllities are unique in that they sre
the only thorium facllities in the Commission. Without this thorium
capacity, the reprocessing of the =233 for Dixon Callshan's Eta Program
could not have been performed.

In the case of Metal Recovery more than 20 separste campaigns have been
completed over an eight-year period, with muny of the programs lasting no
rmore than a month. It has been said, and it can been seen from reviewing
the materials processaed, that the Metal Recovery is a garbage disposal
unit of the Commission. During the eight-year period of operation of the
Metal Recovery 27h,460 kg uranium, 1,252 kg plutonium, 70 g americium, and
545 g neptwnium have been recovered.

If you ignore the cost assoclated with americium and neptunium recovery
and dlvide the cost of operation during this period equally between uraniun
and plutonium recovery, the cost of urenium is $6.84/kg and $1,500/kg
piutonium. These costs are far below average. If it had not been for
Metal Recovery facilities, the plutonium and uranium would probably still
be in storage and not back in production chammels. The Metal Recovery
facility 1s very flexible, which has made possible recovery of such items
as plutonium from sand; neptunium from K-25 and Paducsh ash; americium,
Plutonium and uranium from metallurgical waste. Because of the relatively
.small emounts of metal processed during one campaign and the great variety
of materials, production site facilities are unsble to process this material
easily. The size of their equipment and the large amowunt of feed required
to operate a production plant makes the plant inflexible to change for each

new program.




F. L' Culler -2'

Tables I, II, and III give the summary of 3019 and 3505 plant cost begin-
ning with the "25" Processing Program through the PRFR combined operations.
Figures 1 and 2 show the schedule of operation during the same period of
time.

F L L TR S "’:H!'.isu’ﬂ

H. B. Grshan
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(- A & .~'_‘ ~
TABLE II
METAL RECOVERY
Date U Processed Pu Np Am Cost Per Cost Cost
Program From To Tons Grams Grams Grams Program UfPound Pu/Gram
CP-3 3/30/56 4/13/56 2.7 200 25,990 k.81
CP-2 4/13/56 6/14/56 26.5 126,948  2.38
Pu-Al 6/15/56 6/30/56 172 h5,13k 263.94
Down Time  6/30/56 8/18/56 76,203
TFe}=10 8/18/56 3/4/57 28.0 360,378
Down Time  3/4/57 3/15/57 12,453
CRTC 3/15/57 4/1/57 7.5 26,619
Down Time  L4/7/57 L4/17/57 12,320
K-25 Ash L/17/57 4/30/57 0.96 18.0 16,016
Down Time  L4/30/57 5/8/57 17,269
CR-Pu Sol'n 5/8/57 5/14/57 1,843 12,952 By Ion Exchange
CR-Pu 5/14/5T 6/30/57 1,865 104,784
PAD-Ash 7/1/57  9/1/57 6.0 143,731
CR-Pu-Al II 9/1/57 9/30/57 | 1,128 | 53,180
TF-W10-3 9/30/57 12/1/57 3.3 113,479
AMEX 12/1/57 3/1/58 k2 168,351
SAND 3/1/58  u4/15/58 - 99,587
PAD-Ash 4/15/58 9/1/58 1.0 362,529
Uss 9/1/58  9/25/58 8.0 545 56,825
Down Time 9/25/58 12/28/58 » 188,684 For Tie-In to

3019 Bldg.




Program
SCRUP=2
SRP-E
Down Time
BNI~1
Down Time
SKAP
Down Time
BNiI~2
Down Time
S-2k0
Down Time
H-240
Dowvn Time
MTR-ANL

Total

Dates
From To

12/28/58 2/12/59
1/30/59  2/20/59
2/20/59  2/22/%9
2/22/59  3/25/59
3/25/59  3/27/%9
3/27/59  &/18/%9
8/18/59  4/26/59
L/26/59 8/1/60
8/1/60 8/29/59
8/29/59  9/20/59
9/20/59  9/26/59
9/26/59  10/15/59
10/15/59  10/21/59
10/21/59  11/20/59

T/BLE III

PRFR
U Processed Pu Processed

Tons Grams

5.3 3,148
1.5 1,495
9.7 4,610
3.0 3,k26

37.0 18,139
5.8 1b, 4k
6.0 8,261
h.h

T2.7T kg

3019
Cost
78,568
33,248
4,750
73,251
4,917
L4, 710
18,465
213,518
78,173
63,261
21,250
48,842
14,680
71,675

769,308

3505
Cost

75,899
47,720
4,772
59,904
3,799
k0,313
17,320
222,709
58)932
50, 364
16,229
37,682
13,045
62,401

711,089

Total
_Cost
15k, 467
80,968
9,522
133,155
8,716
85,023
35,785
k36,227
137,105
113,625
37,479
86,524
27,725
134,076

1,480,397




