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OFFICE OF THE iEDICAL SECTICHN 2
P. C. Box 287, Station 43 7
320/

Rochester 7, New York
. ¥arch 13, 1945
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The District Engineer sintond “% 7)/
U. S. zngineer Cffice =
Kanhatten District '

Post Office lox k. 700149
Cak Ridee, Tennessee
Attention: It. Col. H. L. Friedell 2774 F

Tear Col.) Friedell: Subject: Fostum Tolerance

Yor your information I em including in this letter
calculations that miay be useful to you in arriving at a possible tol-
erance or perrissable dose figures for postum in plant personnel urine -
and in plant air.

Tolerance of postuam in humzn urine:

Assumptions:
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a.

g R 1. 40 microcuries postun per kilo is 5Us lethal to rats in 20 days.
g a‘g 2. 100 r per day for twenty days is 505 lethal tc rats in 2C days.
3
D h 3. 0.1 r per day is tolerance for gzcma radiation in marn.
TR
Q ;\5(‘\ L. Yostum is metabolized in man cuantitatively zs in the rat.
N
N ,é N 5. The ratio of alpha to gam:z ray tolerance is the sace in man
e . !
S R as in the rat,
< 5
¥ ‘é\ﬁ 6. lian 2s well as the rat excretes 0.05%< or 5 x 104 of the pos-
5 3K tun in the boady deily in the urine.
NS
Q
3\\‘3 Calculsticns:

70 x LO = 2800 microcuries = 20 days 504 lethzl dose in 70
kilo rat.

b. 0.1/100 = 1 x 10™3 = ratio of tolerance dose of gamna radia-
tion in man to the dzily dose 50« iethal in 20 duys.
c. 1 microcurie = 2.2 z 106 disintegrestions persinute.
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2.6 X 2.2 % lO6 =6 x 106 disintecrations per minute in bedy
is tolerance,

6 x 106 x 5x 1074 = 3 x 105 disintevrzticns per minute, the
mazdmum peridtted value in 24 hour collecticn of huzen urine.
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Assumption 1 is the result of preliminary experiments carried out
at Rochester. This figure probably does not differ from the true value by
more than 20%. Dr. Boche feels that the figure for assumption number 2
cannot e at all accurately evaluated with present data. Hhis best estimate
would ve slightly below 100 r. He states that experimental determination
of this figure can be carried out with relative ease and asxs whether this
shouid be done. ‘*hat is your opinion?

Tolerance of Postum in plant air:

The basis of tiiis tolerance figure was developed in a discussion
with lr. Silverman st Cayton.

Assumptions:
1. 10 cubic meters of air breathed daily.

2. The postum frum 5 cubic ceters is absorbed daily.

6

3. ‘olerance in body is 6 x 10” disintegrations per minute.

L. Since there %will be other sources oif vostum intzke to te zssuzed,
perriitted tolerance in bocy of gustum zbsorbed {rom zir essumed
to be 1/5 of zbove, or 1.2 x 10° disintegretions per minute.

5. lYostum is lest frem boay at the rate of 1% per dey by ccmoined
excretion and disintegration. ’

6. Tostun concentrztion in lungs is not & limiting feclor in setting
telerance.

Cleulzticns:

a. Amount that ng» be clsorbed dzily equel amount excreted daiiy
vith 1.2 x 1C d.51nte"rgtions per rinute in bouy, ecuais
.0l x 1.2 x 10® = 1.2 x 10 disintesrations per minute.

b. fuzount perzitted in 10 cubic meters air = 2 x 1.2 x 104 equals
2.4 x 1% disintegrations per pinute.

c. +smount percitted inm 1 cubic meter zir = 2.4 X 103 disintesrations
per minute. 1his 15 equiavelent to

2.4 x> lC? = 1.1 x 1073 microcuries per cu. meter.
2.2 x 1C®
or 1.1 x 10715 curies per cubtic cn.
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It may be noted that this is 37 times greater than the tcler-

ence fifure suggested in Clinton report CH-2587 of 3 x 1017 curies / cc.
air.

Remarits on Assumotions:

Assumption 2. Vork is under way in Rochester to give a figure for this
assunption based ujpcn experiment.

kssumption 5. This is based upon results of rat experiments.

Assumption 6. Experiments conducted at “.chester indicate that postum
deposited in lungs as dust is €0% removed in 1 dzy and
practically all reioved in 10 days. The totel amount re-
tzined in the body behaves as though 3046 were swallowed
and the remazinder absorbed directly frecm the lungs.

Cnemay note thzt if exposure is entirely by inhalation the permiss-
able concentration figure may be increased by a factor of 5.

Full sczle on the least sensitive scale of the zlpha surface meter
used at Dayton is zbout 1 microcurie postum, or 100 counts per cinute under
50% georetry concditicns. Therefore, concentraticns on the lcboratory tebles
in the Lnit 4 lzbecratory were the order of 1 iicrocurie per szuare 6 inches
on a side, or greater, and on the floor 1/3 to 2/3 of this emount.

Sincerely yours
/s/ Viilliam ¥. SDale

villiam F. Eale
1FE/dgn
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