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SOME CUSSERVATIONE. ON URANIUM EXPOSURES WITHIN THE NUCLEAR INDUSTRY
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HUMAN RADIATION STUDIES:
REMEMBERING THE EARLY YEARS

Oral History of Meril Eisenbud

vmcnyonnamh 18, 1915. Hie recelved his BSEE (Electrical

Engineering) from NwYmkUmmmmmwwamaﬁedm hias fhree
children. Mr. & mmmmasmmmmmmmmemmm
insurance CO. (183610 1947). In 1945, he was appointed ah Associate Professor of
Environmental Medicine at NYU Medical Center.In 1047, he was asked to sefve as Director of
mm,mm&mmmmvmammwmmﬁmm
time, HASLwasmmmmatetﬁm memmmwﬁpdedmm
Operafion Suishine, From 1954 fo 1957, WWMWW New York
Opera:ionsomceforﬂteAEcwfﬂdmasmonslbleforﬂwprwmmofaﬁ uranium for the
entire Complex. m~1mmmmmmmmmmmwmmmea



serving
New York City's first Environmental Protection Administrator, from 1968 to0 1870 during the
mmmmm,ﬂmwmwmmmmmmmmsmmonwem
tile Mr. Elsenbud has also served in the following positions:
1956-1682, Member, Board on Radioaciive Waste Management, Naﬁonal_Academyofsaence;
1957-1985, Member, Expert Panel on Radiation, The Woild Heaith Organization;
1wmmumw,mmcwnﬁmmmmm
1969-1981, Member, New York Stale Health Advisory Council;

And, for lack of instifutional memory, of which there's a great deat, when somebody from ORAU
called me and asked

something about Mallenkrodt, and | asked them antﬂaeymdoing.theysaidmeymdomg

an epidemiclogicat studyofthedelayedeﬁadsonmewaxkels.lsetd, “Well, have you Seen our

repart?* They had never heard of it.

FISHER: Reinventing the wheel.

EISENBUD: Well, we found i for them, We found it.  think | mentioned that in my book.

FISHER: Acitally, in an interview with Newelf Stannard that you gave, you said that Mallenkradt

and Harshraw were the worst. _

EISENBUD: Yes. Thay were the worst.

FISHER: Now, what does that mean? The worst what?

EISENBUD: Well, they were-these were plants that were designed to operate for, perhaps, 60

days, just to make enough uranium for a couple of bombs. They went on for five years, six years,

something like that, and the exposures were very high.

Aqam&eﬂmdaﬁsd4dm&mmamberemoﬂy,bﬁl&hkmemmumamum«umm
ma#wsumwwbemmmmmwmﬁcmaenmmmmmﬂmmw
mm.mm:mmmasammmadaymmerm

So | would say our group was, for that time, uniquely epidemiclogically conscious. We even
hired the first biostatistician that the AEG ever had, a feliow named Brandt. He worked forus at a
time when even the national laboratories didn't know what a biostatistician was.

HARRELL: gd:g your work get those plants closed, or were they closed because they were no
longer need:

EISENBUD: Rwasomﬁousmatmeyeaherhadtobeﬂxedupordosad.md.form_amostm
they were closed, and Fernald [(an AEC uranium processing facility in Ohic)] was (inaudible).
Worker's Compensation History :

EISHER: it was an interesting time in the evolution of the insurance industry for workers at that
tixm,bemusetherewassomemnﬂdbebueenmrkman’scnmpensaﬁon
for accidents versus repeated

exposure,
This was an issue that keeps coming up in insurance branch stuff, where, if any employee fell

downonﬂxep!antﬂoorandbmkeh%s!eg.ﬂmtwouldbemvemd.butrepeawdexpommtoa
substance during the course of work, fike uranium in a mill, would not be covered by a



mmmpmmmmmmmmmm.we@mmm
Tennessee and Washington.
mmnwmmsﬂmmmwmmmmmmm
Mmmmmmnmmmmunwmwmmm
workman's compensation coverage for the workers, knagmﬁnﬁmarstmemmek
until, | think it was 1922, which was iong before you folks were borg, but not so long ago in
historic terms. Europe was 50 years, 75 years ahead of us.

mmsaemmmlnimimmgdam%mwmm.m
wmmmmmmmmmwmmmmm
mtmm.wammmmmmmmﬁm )
mmmﬂ%ﬁwammmmmmmﬂmmmm
and now has sificosis, who pays?

And they finally worked that out, but & wasn't until well after the war that the rest of the states had
mm%mmdmm.mmmmofmdmmm
up, and it took time to resolve that.

mmmwmmmmmmm.mmmmqum and we should
have thougit about them.” But no, it wasn't easy at all; it was tough. it was a tough fight.
FISHER: You poink out in your book that when information on health was forth coming from
employeis i gployses and to industiial ‘snd such, it was always done.on the

mmw_kémamofmmmmuﬂmmmummmsmmm
the AEC early on?
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hddesﬁwas&napluggﬁuofﬁoordraﬁss.wmatheconsewltfoumﬁm of puddies of contaminated
tiquids on the floor at Plant 6 (AEC 1950k).

55 OTHER DATA OF DOSIMETRIC INTEREST

mﬂcetsaszso.ﬂiamsﬁtﬁgm&iswasﬁ1%&&0(1%)%%%&@&35250&

: PlantB.butMEfPlanMwashdudad;AEc(1949)listsﬂzenmnberofwkersatpmsasmm

the numbar at Plant 4 as 94. Mon(isﬂa)mwasdmabegmd1s4&mmm1w
oftheorlginalampbyeaswummmepemd 1943-1946 were siill on the payroll AEC dust

hm1950'sgmmenumberofeachdassﬁmﬁonofwkarsandmnmhermmh
shift (e.g., AEC 1954b); some AEC reporlsevenlistmemmesaipmceseandsupavisowmdms
mmmwmmwmmmmmugtowmmm
a month were processed in the 1950's.

From AEC dust study reports {e.g., AEC 1954b).ﬂ19ioﬂowﬁmhhmmﬁonmgmmﬁmespaﬁis
provided as follows:

Length of work day, including : ’
breaks and focker room tima 480-520 minutes (8-8.6 hours)

Lunch braak 30 minutes

Smoking breaks 30-40 minutes

Clean locker room - 20 minutes

Reguiated locker room 15 minutes .

Theiongerwoﬂcdayappﬂedtooperatolsandmﬁsmen.whopfesumablylmdtoieavamWork
areas to smoke. Therewasa1o-15mutevariaﬁonlntheworkdayamngphnisaswan. The total
smldngbmaktknewas:ﬂmhutasforﬁantsﬁﬁand?.bmmnﬁnutesbrm4and6ﬂ1mugh
about 1955; after that if was 30 minutes for all plants.

WhﬁeAEc-NYOO’eookmeweeklynumbswfhoutsto be 48 {or six 8-hour days) in calculating some
of their early time-wsighted average awbome concentrations (AEC 1949), Lippmann (1968) used 40
hours in raporﬁngdataregardingﬁa:shawmkers. it can be assumed in the case of the
wkersthattheylyﬁeallyvmﬂtedforaﬁulahomsaday.Sdaysawaek, or 40 hours per week, since
mmnmwmrmmmammmmmym When using daily

i avarage dust sampling data (€.g.. in Tables 13-17 and 21.-24), it is important to
that break, lunch, and locker time was factored into the weighted averages reported by AEC and
Mallinckrodt in their air dust studies.

Fleishman-Hiliand (1967) siates that once the Plant 2 operations started (ether extraction), B 422
carried out 24 hours per day. Itisnatdearwhatomerpmmsesmmhomsperday. Guardhouses
were manned around the ebck,w%ﬂms!%pardaymwub).
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Section F2. is supplemented as follows -

Based on our review of the records and NIOSH site profile, there was no isotope specific
monitoring by ABC or Mallinckxodt for internal exposures o actinium 227, protactinivm
and ionium at the Destrehan facility during its operation. Tnternal dose moitaring, when it
was done, was for nranium. Due 1o a lack of information NIOSH; site profile lacks a
credible basis for estimating uptakes of these isotopes and internal deposition. The
liquors and raffinates would be aerosolized during processing, and also congbined with
dusts. Certain processes would concentrate these isotopes in the process of refining.

Giross alpha and beta measuvements in urine bioassay are inadequate to distinguish
between uranivm uptakes and the far more radiotoxic substances such as actinium end
protactinium. NTOSH's general assumptions about dose from the raffinates and filter cake
do not capture the full range of potential uptakes, particulary inhalation.

Furthermore, the poor working condition and inadequate personal protective equipment
will result in intakes through wounds. NIOSH has failed to adequately account for
contact with powerful beta emitters such as actinium.

NIOSH should also take note there is 2 Scptember 20, 1951 notice that the laboratory
would accept no urine samples for internal dosemitry monitoring in the 4th quarter of
1951 for Mallinckrodt personnel-except for cmergency sitaatuions-because of an
wunusual workload” on the chemical labg-atory. 1t would be infeasible to estimate

internal dosc for this time period.
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