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NEPTUNIUMZ3T CONTAMINATION PROSIZM, PADUCAH,
KENTUCKY, FEBRUARY L, 1960

“nhose contacted were Mr. B, Stiller and Mr. Nietsche of the AEC,
Paducah Area Office and Dr. Neal Ward and Messrs, Don Levin, Ed Cain
and R. G. Brown of Carbide. Mr. Joe Lenhart of OROO came up from
Oak Ridge and took part in the discussions.

39237 seems to be found only in reclaimed feed material provided by

.anford and therefore it is not a problem for the other separations
plants,

It is produced by one or both of the following reactions:
(1) 920230 (W, p.2n) oqp237

(2) 923235(n’y’) 92U236; 92U236(n,ﬁ/) 92U237; 92U237$"dggg Np237

This reclaimed U from Hanford now has about 0.05 g of Np/ton of TU.
The presence of Np was recognized as far back Tm1957. AL one time
during 1958 this feed material had 2s much as 1 gram/ton but it has
been lower lately because Hanford is extracting the Np for other
purposes; it would not pay Paducah to try to remove completely this
~¢sidue and in any case their problem comes from the Np already in
vz cascade units which now must be taken out, repaired, restored
and put back in the systems.

The urenium comes to Paducah as UO which is then reduced to U0, and
treated with HF to get the green sglt UF ; this is then refluxed with
4

72 z2s 1n 2 hot cyclone type of pipe. The volatile UrFg so formed
zoes out the top to be cooled and stored in the solid state in meteal
"bottles.” L1l contaminants supposedly drop to the bottom of this
cyclone pipe and are removed as "ashes," but it appears that Np has
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sufriciently similar chemical and Paysical preperties to follow aldn

Gy

with the UF, BS WoFg: Tic “ashes" show about 15% of Nb, the rest
entraining with the UFg. =
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Trhere is a slight difference in volatility between the Npiy, and UFy;
wnich 1s enough to result in more NpFg than UFy remeining behind
when the contents of a bottlée are fed into the cascades. Thus, the

’ concentration of NpFg tends to build up in the “heel" as the bottle
is used repeatedly. The frectional retention from a single filling
is not known.
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ae NpF, vasses into the cascades with the UFy but the differential
n volatility at operating conditions (optimal-for UFg enrichment)
?§~ enCs to fine deposits of NpFg in the tubes of the barriers and the
nside surfaces of the cascade units. 1t is found more often at the
=stal end of a system of cascades and in the U235 channels. This
cin't be predicted with certainiy since some URTES wWill have much
IpFe and some none. Probably about 60% of the NpFy deposits out

here.
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“he problem arises when one of these cascade units is taken out of
its operation sequence and opened for replacement of barriers. There
s a derfinite program for such rescoration and 1N Somé cases they aré

d)ﬂﬁﬁﬂ _repiacing the old barriers with new ones of improved design. These
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.+~ ? cascade units are housed in thick stainless steel Tanks about 12 fe&s

*in diameter and 15 feet tell; they are welded shut and in general
much too large to be handled by conventional industrial hygiene
measures. The units have to be moved with an overhead travelling
crane, special multi-wheel trucks, etec.

The units must be cut open with torches to get at the barrier tﬁbes;
he pnieces certainly can't be handled gently or contained very
rezdily because they are too massive.

7~ <he workers are supposed to wear specizl MSA nose-mouth face masks
-obut they are not controlled too closely--I watched one man push up

s mask and smoke a cigarette using potentially contaminated hands
nc zloves. They have devised some air-scoopes to fit around the
erds of the unit as it is being torched open, but I would judge then
to be of limited effectiveness. There may be a filter on the
exhizust line for this air collector but it was not obvious; the
pxhaust simply dumps air outside the building.

Nevertheless, this ventilation was said to be very helpful. -
Fortunately, NpF, does not diffuse very readily, it having been found
A oniy within 8 feet of where the cascade unit had been cut free, or

.. opened.
S

gﬁﬁ? According to Handbook 69 calculstions (where the 200-year biological
half-1ife is uged); the MPC is 8.84/min/m3 of air. There are 1526 &7
r

min/pg of Np23! so that the MPC equals about 0.0066 ug/ms of aim

n
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<2180, using the figures in Hendbook 69, the meximal body burden would
come to 1.3 d/m/2l. hr uvrire s omirz from an 87.3 ug deposit.
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This, however, 1s so impossible that they have been using 13 d/m/2i nor
urine sample as their stondord on > brsis that the true body coniént,
after being out of contact wict ' ' 157
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| ing 2 In Tor & omonths So 2 yaoor; would be 103
| of ‘E:he L8 nour lay-off concontrotion. {(Z .o Ioem I*Cﬁé':‘i;in? their ’
ﬂ logic correctly.) Furthermore, the solubillss 0 NptHi% ig auite

| - different from Np*H¥¥++ and it iz not imowm wih' el colublliiby st

! -should be used in the calculations.
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Np237 haes a T of 2.2 x 106 Years and omits a-purilol:

%é li.77 mev which canft de dilferentiated Irom otncr »wvii-
rigrice by pulse height_analysis. Gamme rays arc olro

27.L. day dasughter Pa233 emits botk - and y-rovs wn?cgi,;”
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Recovery of Np from biological samples is poor (0,

.

variable) and Dr. Levin reported trouble in making un SR | s
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tions st concentrations of 10-11 or 10-12 where the b .. L
zre supposed to fall, a situation similar to the HBES - -...
distributed by Dr. Beard.

170239 with its 2.3 day T% and y-rays is useful for some wori bu:
not ve satisfactory for chronic biological experimentc.

Np237 can now be detected in urine but not consistently and It

not .very reliably. With their present techniques, the sverasge iv
0.22 d/m/2lp hr urine semple for 75 people. The highest wac 11 &/n/""
hr sample. Their spiked blank samples ran 25% to 75% of the exncciat
- values.

/ There are possibly 300 people at Paducah who should be checked ouk
) but they hesitate to precede to intensive studies because of the
Yuniont's use of this as an excuse for hazard pay.

The whole body burden for Np237 by Handbook 69 is 6 x 10-8 curics
end tests with a Np2 source on the Y-12 whole body counter put

7 x 10-9 curies as the counting limit so that the whole body counter
mey have some usefulness. They (Dr. Ward and others) were not
receptive to the idea of sending 8 or 10 of the men with highest
urine counts to Y-12 for counting.
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urged both Dr. Werd and Mr. Stiller to improve the industrial hy¥ziers
measures surrounding the reworking of the cascade units. I don't have
too much faith in masks and the dust particles here are about 0:5;
the very worsst size, biologically speaking.

I 2lso pointed out to Dr. Yerd the need to get post mortem ssmples
on «ny of these potentially conteminated men for correlation of -
clssue content with urine output, but I am afraid the policy at this

. plant is %o be wary of the unions and any unfavorable public

relations.

Dr. Levin seems to be one of the zuthorities in the field
chemistry (others are: Weinstock, ML; Zugene Lamb, ORNL,

Boyd, ORNL) and is interested enouzh to went to continte -
to improve the bioassay technigues. When he zuccceds Iz =

be better able to tackle this problem of whole tody count:
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The potéential situation at Paduesh is enoush +n wrewwe -~ -
toxicological studies. In addition, there are the vl

¥p=>T for various devices and the exposures during seperzticn
procedures at the Hanford OPP; perhaps Savannah River also is
separating this isotope. I was told that the chemical separation
of Np from U is very satisfactory, but the human factor in handling

gram amounts should be considered a source of DOTEALLIAL GXDOSUTE.

Thus, it appears that Paducah has a2 Np problem but we 't _have fhe
data to tell them how serious it is. They may get into diffieulties
Wit the present Handbook 69 numbers and the problem of the body
burden will inevitably come more to thé TepelronE.
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Dr. C. S. Shoup, OROO ] ) o
B. Stiller, Paducah; thru C. S. Shoup; OROO
Director, Division 6f Prodiction

Director; Offiece &f Hsalth & Safety
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