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07-17-2004

SEC Petition

Office Of Compsiisation Analvsis and Support
NIOSH

4676 Columbia Packway, MS-C-47
Cincinnati, Oh 45226

Att: Honorable Tommy G. Thompson
Secretary of Health and Hiyman Services

Dear Sir:

I understand that the procedures for the petition by HHS pursuant to 42 USC 7384 (g)
are now finalized and I would liks to respectfully submit a petition for Special Exposure
Cohort status for the employees of Maflinckrodt Chemical Works at the Destrehan, St.
Louis, Mo. facility from 1942 until 1957 and for the employees of the Weldon Spring,
Mo. facility from 1957 until 1967,

Imsmdmgahardmpybmderasmﬂasa&:wdmnmpmnoﬁhepm

There are three petitioners; myself, UAW
and - , (survivor).

I would like to add the following conuments to this petition.:

By virtue of the site profile and documents to date, on the MCW, St. Louis site, there is
limited to no individual monitoring data for the time period of 1942 umsil 1948, Whatever
other data is available is questionable at best. And this also includes the data or lack of, for
the Weldon Spring site, in which, there has to date, not been 32 TBD completed.

I have attached numerous documents and statements that are indicitive of fost and
dwtoyedmoﬂgmconeﬁa:pomdmaﬁaﬁon,aswdlaspossiblefalsﬁcmonof
records. I have also enclosed documents regarding concious "cover-up” by the vendor due
mhabihtyeonms,éswsmonofﬁlsebewhmmks,ewndommtsdimsmgusmg
these workers as “human radiation expetiments®.

Enclosed is ddcumentation discussing there not being even one complete set of records for
the Weldon Spring Mallinckrodt employees, as well as a report stating the exposures were
more than realized.

I have enclosed several documents to and from Dr. Thomas Mancuso regarding “spotty"
records, ngissing files,.even documeatation that Mallinckrodt St. Louis records were more
"spotty” than those of Oakridge. Which, as T understand i, is one of the four already



designated SECs.
In a document, titled: "Mallinckrodts Uranium Operations For The U.S. Government: -

MEDaadAEC“Itstatesthatsevenllnmdmdwmkwsdming 1942-1952, are among the
mosthighlyexposedwotkashtheenﬁrekistmyofﬂmU.S.AECmgmm.

InanorﬂlﬁstmyofMeﬁ!Eismbud,DhWofMﬂ:andSafetyhbian.
conducted on January 26, lmSByﬁommJ.Fm,Mr.Eismhudstatesﬂmwy
Maﬂhcho&m&emme@osﬁmhmofwwmmmmeﬂwdsof
Wmmm_mmmmhmwaﬁmw
uraniom per day in their urine.

Malfinckrodt workers also handled K-65 resicue, Sperry Press Cake better known as
Airport Cake, their shidges and raffinates. At the St. Louis plant the workers were
mmmmmrohmm..mmc@gommmss
- 75% pure. The Weldon Spring workets were exposed to transuranics such as
Plutonium, Neptunium, etc., with like circumstances to the Paducah Gaseous Diffusion
Plant, which I understand, is also an originel SEC. Workers from both MCW plants were

Itismymdustandingthatinordertobecomepm-:ofﬁeSEC,onemustﬁtthefolluwing
two criteria:

(1) You misst shiow that thie workers were endangered _
(2) You nmust show that NFOSH cannot dose reconstruct with sufficient accuracy.

Ihelieve that in the case of both Mallinckrodt facilities, I have proven both beyond &
shadow of a doubt. * |

1 greatly appreciate all of the hard work that NIOSH has put forth in dose reconstructing
the claims that they have completed and that have been positively adjudicated. But the fact
mnaipsinﬂngduetomelossanddesaucﬁoqofm«dgtheMmimompletemu
ofdata,thqiﬁaemcymhlatentmishandihgofmonitormgdm;asWenasm
mommg&raﬂwmdmﬁ%on of employees and job description, there is
thedisﬁnctpossibﬂﬂy&ataworkermybedosedminameandinaﬁemdam

Towmmadze,Malﬁnehodtworkerswereobviouslyendmgereitheywerenev«
monitored for al radionuclides and istopes. They were never told of hazards or given
proper protective gear. And on occasion, were left in an area to conduct clinical
mmmwmammuemm&mm
bethemostﬁghlyexposedpopuhﬁmofmrkasinthehisﬁozyofﬂerﬂedStﬂes
Atomic Energy Commision.

Eqnﬁtyanﬂpaodydmddmtthischssofworkersbeaddedtoﬁﬁsspedﬂms
Hweworkmﬁtthevayaitaiaastheotherfws'wcthatwereiutheoﬁginﬂ
legislation. Please do vot let these Atomic Cold War Warriors contsibutions to our

axmfsongoingprowaﬂyconﬁmemgdlmreoogﬁmilﬁnpbmyoumaddﬂw



Mallinckrodt workers 1942-1967, to the Special Exposure Cohort.

® Respectly st
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It is assumed that workars withoutf subssqusnt dose monitoring records elther terminated prior to the
- beginhing of dose monitaring ar performed wark that did ot meet later Mallinckrodt criteria for
monioring. For the former, a surrogate doss history is to be formulated based on"workers with simiiar
job tifles during the period of external radiation dose monitoring. The latter may have had low- or no-
dose jobs during the 1942-1845 unmonitored period, in which case assignment of a lower dose based
. on the median doge from the sarly monitored period is a claimant-favorabls measure.

Doses fo these individuals should be assigned basad on surrogate dose history estimated
from recordad doses of co-workers from 1846, or the closest subsequent period. Dose
reconstruciors must compare information avaitable from the DOE record and the computes-
akded telephone Interview (CATY) fo the reference documents in order to identify workers with
a similar work history, whose recorded dosss shouid then be appiied to the worker for whom
no doses were found. Care must be exarcised to identify the appropriate work history fo use
as a surrogate for the subject empioyes, but adequate information is likely in the documents to
formulate a reasonably acturate surrogate dose history when the case file contains adequate
work history information for the employee.

For thesa individuals with no identified records, and work assignments subsequent to the

unmonfiored period that would probably not result in significant exposure, application of the : -
. .average doses from the earfy monltored period provides a claimant-favorable estimate that

ilkely ackiressas any incidental dose that may have been recelved from 1942-1945. These are

presented in Table 36. . ‘

The values In Table 36 wera generated from the average doses receivad by Mallinckrodt "pilot plant”
above (Rochester 1950). {t incorporatas significant uncertainty due fo the following features of the
data. Firstly, only total doses were listed for sach warker for the number of weeks monitored {n=1-
15). Second, no detail is supplied in the refarence as to. what activities the workers were engaged i,
other than the fact that the focation was isted as "pilat plant.” The memo, however, states that the
becams operationat; also, it is kmown that Plant 4 was caliad "the pilot plant” after Plant 8 was built
and before & pilot plant was established at Plant 6, Thus, though it is unknown whether the listed
doses were received at Plant 1, Plant 2, Plant 4, or a combination of plants, the results likely reffect
doses received in the early operations prior fo the improved control measures presumably
implementad in the construction of Plant 6. Furthar, o what extent early "benchiop” operations may
have resulted in doses that differ from the estimates below is not known. Finally, as clear

levels have not come to fight for the early period, no atiempt has been made to scale the exposures to
reflect the quantily of material processed. These factors resuit in dose estimates that are highly
uncerialn, but represent the best information at hand.

‘The methodology used fo create Table 36 was compared with the techniques discussed in Watson et
at. (1994). Whether it would be a betfer fit fo use the depariment median or mean, due fo the fact that
Mailincikrodf was a wanium facllify like Y-12, or fo use the NEARBY procedure is unforfnately

academic it the case of workers without moniforing records subsaquent fo the unmoniiored period, as
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7323 Photons In the 75% API75% ROT Catagory

Expostre geomatrias for this category of workers reflects a 75% AP/25% ROT geomelry. This
gecmelry is appropriate for many process workers.

7.3.24 Photons in the 90% AP/0% ROT Category {(Process Workers)

Time-and-motion studies document that certaln workers received most of their extemal exposureina
short period of time performing dose-intensive activities. This geometty should be applied to process
workers in the higher-dose categories.

7.3.25 Photons: Non-Process Workers

These workers ara expected to have enterad process areas oy incidentally and rarely approached
process equipment as part of their assigned dutlss. Examples of these types of workers are cieris,
other office workers,. and dispsnsary personnel.

733

Metal plant workers are exposed to natural uranium separated from radium and its progeny, the
sourca of high-energy photons in uranium ore. Workers in the refinery were exposed to uraniun in
many states, from minimally processed ore through the various stages of uranium separation. Other
workers, such as laboratory workers and guards, were exposad to urankum in varying states also.

Photon doses for ail workers should be assumead to be evenly divided between the 30 — 250 keV and
> 250 keV energy ranges.

74 RECONSTRUCTED EXTERNAL DOSE

Some considerations for the reconstruction of extemal dose in this technical basis docurnent are
based on the mefhodology discussed in Watson. et al. (1994): That study ufilized external doses for
workers at the Qak Ridge National Laboratory (ORNL) and the Y-12 Facillty in Oak Ridge, Tennesseo
ta evaluate the accuracy of estimates resufting from the use of the NEARBY procedure, developed by
D.J. Strom, as cited in the reférence. The procedure Is not treated In datall here, due fo the ready
avaitability of the reference. The results are significant for this document, however. A stafistical test
for goodness of fit between estimated doses and actual doses showed the first step (of the 10 ordered
steps) of tha NEARBY pracadure fo result in the smallest difference between estimated and aclual
doses for ORNL.., The correlation between estimated and actual dose went down, in general, with
increasing step, with exceptions. For the uranium facliity, Y-12, the use of department median or
mean doses produced ‘as good a fit as use of the NEARBY procedure. Though exact application of
the NEARBY procedure is not possible in this case, the methodology is followed to the extent possible
with exdsting dose mwnitoring data, '

The tack of early extemal monitoring data for Mallinckrodt likely reflects the novelly of the uranium
processing indusity, the provisional nature of early uranium activities at Mallinckrodt and the
assumption that airbome exposure was the primary hazard. The implementation of @ more
comprehensiva health and safety program in the early post-war period led to questions about external
doses that previously had gone unmeasured. This resulted in the publication of the AEC report “An
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At the Ozk Ridge Gaseous Diffusion Plant (ORGDP), test measuremenis in 1957 on clothing showed
that the highest spot reading was typically about 3.5 times the average reading (Becher 1958); this is
probably roughly applficable to Matiinckrodt as well, although the uranium compounds at ORGDP were
mosﬁysok:blawhmasﬁwmmodtwmpoundswara insoluble. The ORGDP tests also
showed 1620 alpha dpm/en’® © be equivalent 9700 cpmi100 om’ as measured on a Samson alpha
meter, giving an "efficiency-geomelry” factor of 6%. mmwmmmw
on filter paper used for air sampling also reported in Becher 1958, an efficiency-gsdmetry factor of
20% was assumed for the Samson alpha meter.) Finaily, the ORGDP measurements showed that
Mmmmmmmmammdmwmmﬁmm
first fwo hours of wearing. ' This suggests that uranium that gets on ciothing can come back off it
readily and that surface contamination on clothing can coatribute fo aitbome lgvels via resuspension.

Railcar interiors were invariably found fo be contaminated above 2500 dpm/100 e after unloading
uranium oxide, UFs, or uranium metal at uranium processing plants, aven though the sites made an
eﬁmtbdemntamnabﬂ\em(ﬁﬁ(?'lm). AEC advised that strippable coatings woukl eventually
nesd io be used (AEC 1949), but there was no evidence that this was ever done. This suggests that
even where closed containers of uranium-bearing materials were being unloaded, i must be assumed
that surface contamination was typically present.

5386

Maliinckrodt uranium processing workers were given a pre-omployment physical that included an
Wuﬁna%sandabhodeouﬂmdﬁmmgivenmmualphyﬁcﬂﬂmthdudedamuﬁm
urinalysis and a blood count (MCW 1955; Mason 1958a). From about the summer of 1948 on, this
included a measurement of uranium In the urine. In addiion, up to March 1954 some worker
chsdeaMnshadmfmqmlﬁmﬁmlyseaaﬂmevaw4mmhsmam6mmsdemndingm

- therworker-classification (MEW 1955 Mason 1958a): after this; timé the frequency wis no indre than

semiannual (MCW 1955), As urinalysis records indicate, some office workers appear to have besn
gwenumalysas, butitlsnatcbarwheﬂwe'thiswasdomon a regularbasis

The tadiologlcalanalys“"jwasj“ f,onlyforumnlumconbnt(rel’amdbas')(inume or
uranimn—M‘me‘)» }tisnddeathwihauﬁnalyseswmdona,bmﬂossetﬂ (1975) states that for
all AEC contractors before 1961, estimates of lung dose were made on the basis of urinalysis and that
miswasusuallydoneonmebasisofe!eehweposiﬁonanﬂsubsequentmmﬁng

The umatyseswere performod byAEO-NYOOfromwoutwm,whenBamas l-lospiialat
Washington, Univérsity (St. Louls) began to do them. However, an AEC health officlal stated (AEC
1948) that it was his’ understmdingtﬁatﬁ;eana!ysaswareba:ngdoneatamesﬂospﬁal(at
Washington University), butﬁhmedoutmatﬁ\eywerebemdonemlabomtonesatmewinm
St. Louis site. This came to light when it was discovered, apparently in late 1947, that some urinalysis
sampleswareoontanﬁnabdduaﬁooonhﬂdnaﬁmiumelamm An undated, untitled urinalysis
listing found In dose reconstruction project files indicates that closed, blank samples were found to
have significant leveis of uranium in them, indicating contamination in the laboratory; it was suggested
that this might explain the high levels of some of the non-blank {worker) samples. Thus at least the
mm@mmmmmmmmmmmﬁa.mwmamm
mmmhmmmmemmmﬁm}

Apparenily Bames Hospital resumed doing the urinalyses (MCW 1950b). However, in 1949, AEC
mmwmmmwmmmmrmdm

concluded that the resulis were consistently high {MCW 1950b). They then sent Mallinckrodt some
spiked samples and also had an independent Mallinckrodt party prepare a stock solution of known
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concentration. Thespmﬂmhsandsamphsdmemmutbnmmmm“mw
mmmmmmammmwmmwmmmm

@WWWMMMMW&MW(&EE@. Siill, AEC
(1m3mmmsmmmmmmw,m..&uwmwamm
mmmmwmaﬁﬁmwﬁwmmm1m;wmmmmm
AEC alsn recommendad that a note regariing the should be inserted info the medical fifes of
mmmmmsmssonmwmmmmmnﬁmm itisnot
ciear whether this was done or not. AEC-NYOO stated that i was not possible for them to take over
?mmmmmnmawbmmmmmwmmwm

it is not clear who did the urinalyses from 1950 to 1954, afthough MCW (1950d) suggests that this
was no longer being done at Bames Hospital but at AEC-NYQO. In 1954 AEC gave Mallinckrodt
pemisdmbpwﬁomﬂwirmMpes(MCW1954mesumawmﬂmhmmﬁesatme
Maﬂindunqltal.‘nuissm. Fm@eumammmmmmmm

radm!ogmalanalyslsandhaﬂoaamesmspﬁalformemedml

Becauss of these questions regarding the validity of the samples and the variations in sample
analyslsmamods,meMalnnchodturhalysisdammouldhamdmea However, it appears that
maamrs,ﬁany,atahﬂmwnservaﬁvadﬁecﬁmanamusamdaimmmf :

Urinalysis records appear to be availabls, but many appear to be handwritien notes on cards. These
arequ\dsmﬁeredhvaﬁousdose:acom&ucﬁonpmjactﬁles. Fortunataly, in about the 1970's, the
mwﬁswamantamdmammpmdmbaseformaamhpumusesmdhavebmmmm
msmmwmkmmmmmmm«mm The resuling file
has more than 40,000 records (i.e., fines, with each line representing one urinalysis). A "stripped”
version (ORAY 2003)is also avallable, with the names and Social Security numbers removed for
privacy regsons.

Thelameaﬁm&mwﬁsﬁb(omum%}msmvmmmmorsmgmwm
casesthatoouldbeusedtoprodtmambfeoﬁmakesappﬂcablewhanbioamydatafaranmcﬁvidual
is missing or spotly. Casas were selected on the basis of their containing a reasonably
seaiesofuﬁnalys&andhavhgmammbwdaarnohﬁonsofjobtﬁlemdmﬂeammedh. The
Mmmmmmwmmammmmmmammﬂes
ﬁwmmmmammmmmmmnmst Where
ﬂmmmmmmmﬁ@bmﬁram.mmaAmmmmmm
m&mammmrmummmmmmmmmmaw
spedﬁcdﬂﬁ&ﬁmﬂstandaﬂdaviaﬁonfw&etwimidaﬂyﬁﬁak&admin?ahhm;
otherwise, the aclual dafta (l.e., for one or two cases) was given. Since there were changes in
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Su?iject: Concerning the Grouping of Death Cﬁrtmcate Gard.s mto

Exposed VS unexposed groups. ~ .
The exposure priatout cards are :.ncorrect m t'em maior aspectss
1. TUnder the headings: Internal B@o&:res, Mernal Exposures, , .
Breath Radon &p;:surés: - 000 is use& where thea:e is o record of.

exposure. This, of coxmse, is 1ncorrect.heea‘use l-t-lg_aves an. jm-

pression that tests were made with zero results.- Whereas, in many

cases, there wers no tests made (or recorae& as yet in-the CIC .
files) so the magnitude of exposure is not knqw. The apnroprzate
printout would be "No Data" where that is appropriate., The record
.000 should appear only where test results sre recorded as zero.
Note: When ,000 is printed below the subheaé. Internal Exposure
ard there were no enbries for the individualj; a .000 when acconpa—~
nied by a date denotes a negative finding, i.e., No Exposure; this
is an erroneouns conclusion.

2, It is my opinion that the most severe and 1mportant exposures
before ).9148 were to rad:.oact:.ve dust. Dust exposure vaiues aave
not yet been entered into the CEC files. Ur:.na.}.ysz.s for wranium

was not begun vatil 1948, Urinaxy umi_’g_r_gmta have been coded
into the CTC files as Internal Exposures. I have consistentiy o"b—-

-

1ectﬂd to ﬂ':ns as 2 misleading terminology waich should be changed

to read just what it is: . uranium in urines, A positive UU value
of course specifically identifies with internal deposition of ura-~
nivm by some rode of entry but does not identify with any knomm
macnitude of imternal deposition or dese. e hope eventually o
attach sonme exposure sispificance to UU values.

i zero UU (internzl exposurs) value would suggest nminiwal dust

exvosurs during the »eriod preceding the ivirg of a urine sam>le
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Hovevar, 3 zéro value used to reflect Fo Dat:a is {*;..r'osslv mslead—
ing, particuiarly if there was sufficient exsosure to have canised =
a pos:r_tz.ve UU value if a sanple had been testeé. (see above).

“3. There was mo £ilm badgmg unta.l 1946, ané the*' only in t'he
Plant 6 radiyvn areas n:ui:a.l 1948, when plent wide film. badging was )

st:arbed.. Again: A ,000 value to rerlect R‘o D&‘ca is obviously m.s-

lead:.ng (see 1 above). . : .

* 4, A very few breath radon samples were tax.e:s and - fested beg:.n—

“probles due Se tre facts bthat various dsta mar be recorded in the IOh

n.uzg in 191&-6, none befo:ce. The comprehensive BR pProgram d:.d no¥%
get underway until 1948 and ended for all practz.cal purvoses :m. '
1957. Here again the use of ,000 for No Data can be highly wis—
leading (see 1 sbove). )

Several names were tested by the simple process af checling
the termination date. ’ If ternination was before 1946, there
should be no exposure daba in the CTC records. TIf termination was
between 1946 and 1948, there could only be film badge data (Exter-~ -
nal Exposure) or B data An the HCW files, albhough the University |

of Rochester representatives did conduct some sampling of the pop~

_ulation.
Some of the set narked "Non Exposed Zmployees of ‘Zecord" were
checked against original Health Departzent J;ecords; som2 of the - i-i
more severely dust exposed employees were ineluded in this group. .1
i‘he raw data neéeded to correctly reflect a Destrehan employee's
exposure awaits key punching and entry to 020 files. It was sorte:l in
1973 but not punched. The recent moveurent of Ffiles nas contributed to
some disorganization of that raw data wiic.. has been rebrg,anizeé. Pro-‘-
gramnmer time has besn made availsble to work out the int veriocking pro—
. grans for tying all of bthe raw data togetiher. This is a difficuls '
473 ~
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flles 'by. 1) Hawe, or 2) film number, or 3) payroll mmber~~bult never
by Social Seeurity number, which is, of course,‘ required by CIC to
identify withx a person. .~

First priority was assigned to complete the progran nlanm.ng S0 &s
to instruct the key punch vepresentative frox Un:werszt of P:;.ttshurgh,
who is te be here on or abouk August 184,

Wow, concerning the 39 names identified as Non Expose«i‘, the. follow-
ing judgments were submitted by M. Mason: o ’

l. Hany of these were Hain Plant guards who were never assizned

to guerd duty at Plant 4 or Destrehan or Plant 51 or Weldon Springs.

It was postulated that these names were picked up at KO head-

quarters by University of Pittsburgh izwese':l.ﬁ*ators-in 1967 when
they went there o search out additicnal names of possz.bly exposed
uranium project employees from sources not in the Uranium Health

~. . Files. TPne investigators had no wa;; of. @91—'12‘.."25 how to sort oub -
candidates from non-candifates. The clerks who provided ther with

Taw personnel ‘or payroll iiies were eager to supply more than

enough records a.ud‘ s0 gave the investigators files of people who

aght have been associabed with the project. Hany Plant 1 guards .

who were not project workers fell in that category. The sane is
true for many employees ir various adninistrative service groups
at the Main Plant who received some »ay fron wroject accounts bub
never went near the uranium areas. I suspect That there nay be a=

=207 as 300 non project employees or consuliznts in this catesory.
nt to test for and identi-

.E-fo e devendable mesns are be:n;; sous;t

fy those individusals as beins non proicet for purzoses of tae data

bases,
The Hexlth . Safety devartnent personnel rencriedly searched

all cornorate files in 1938 -19:9 for the name and woris history of



-
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. {3 ,vero forzmer and the then currernt uraniun project emnloyses,

‘ Thege were Tecorded and bot"r-a} job history ans = dust exposure in-
dex for each of those individuals wes coastructed, excedt thab
they dz.d not construct the exposvre index for guards, some Tormer
administrative employees, and some verr short berm emp_.:ayavs.
However, thsy &id record, file, s’nd preserve ‘lz;he' ngmes colleched
ard confirred as having been nroject employees. ‘

It was reconnendéd that the nanes and dust exposure bistories
referred Yo sbove be accepted as the only bona fide list c;f Halline
ckrodt Project employees prior to 10/1/49 and that aﬁ.dat:.oz\s to or
delevions from those name lists be permitted only When there. is
compelling evidence to do so. It was further recom=ended that the
present CWC files remain int;‘act along with the complete data shest
files hoa'.:ever, any nare waich does not appesr in a Health Dapart-
ment” £ile  should ﬁ“é*éi‘é’éﬁr‘l‘y"i&éﬁﬁ;’f’ié&' a3 & non project person Wao
cannot be :anluded in the Heald h‘and Bortality evaluation unless

there is a specific need and ,}ust:.ficatmn to do so for an;y- one or

all of the individualis.

* 000 in the colwmn zt end of all entries merely reflects ‘the facs
tnhat thete vers no snbries i this column (no exposure dabta recorded).



.

.
‘ . M( g UM) F e
- T, B TS ——
. --. _,4.:. - e raddeca e 3 —-".nnn , e - & g
- - -
, i

iy

B et S A D |

ST T T Oa BaKerd; Ghves Managery € C L septeber 20, L E

i _‘_ i s-r B. Bzrrié", "" 3 -f, ""-"*ﬂaf.riaa. m:}.epﬁ Branch, Eeali:h anﬁ Sazety LR !

. ’ o ,:
e 'm ﬂmgﬁ ’t.ha sy ‘al»work_.haﬁ w‘bq pﬁcad on..ouz.thmi.qal I?baran o .
o - ¥y, -hiving. the last:; uari;e&.i-of,,thia cdlendar: year, wie W1l be wisble: ~ ° §-
L . amlyﬁe rquf.gine u'rine“samplea o gglﬂnukrodﬁ plant- perso‘hnol. ot s E
N CL R R |
) - ¥da Gly t}.'.monﬁ!nue the: mding of - miohipéutis %__‘mlaa mtj.l afier T e

: © s Jamm:q lat,: This tbea m:b}r.‘ac w:t'aJ uﬂm& anpla mmd L

. . - - * :-:'-‘ . ;. -:‘ . -.-.‘::. :.‘.‘. : ..' '- ; * ...n - -‘ ‘ .‘ - " » . L) - ‘b" ..' -

T R A et Y LT e s e e
. . ) M ) .-:_ N .._“1 ... ‘-‘_" - SN ‘. o - ., -t .
- Do ) - L .-.. . 'J:'- L . T B . - K
- _ :" . . } . . ---r e e :-,-‘-» ".“. ";_ ‘ ;- B s N . :'- . -. o L . . J'
3 ¢ * — :: * ._-" R . :‘_' _‘-.- - ,‘,- ‘“-f-\.:: R ‘. . :.:‘- . . . :‘ :.‘ .t -.
. ._. A S, . ) "1._' . n ; :;'-. * .:" .- T ‘..'_
L ‘ ' :
L. !
) }
- : E
|
- . Tt . [
' |
S e |




a

Doe Breath Rodm (U - (oo Graatt Srorets

LﬁMq ) . ' ESTABUSHED 1867 . ’ ; A g-®
MALLINCKRODT CHEMICAL WORKS '

MARUFACTURERS OF H ¢ rﬁss!s
FINE CHEMICALS FOR MEDICINAL., PHOTOGRAFPRIC . W:ul AT
ANALYTICAL AND INDUSTRIAL PURPOSES S -

W‘ LS, JERSEY CITY, KONTARAL PpRASE
SALEE OFFICESIAT.LOUIS.NEW YORIC, CHIEAO. CICISITATS, CLEVELAND iy e ey
¥r. ¥. B. Harris

LO5 ANOGELES . PRICADDPAIASAN FRARGISCO, MOHTREAL  JORGHTO
Emaree. ST. LOUIS, 7, MO.
anvery 3, 1S5
g::/s}sz
U, §. Atonic Bnergzy Commigsion

P, O Box 36, Aaconts Sterton TEDRCIE, HEALTH & SKest — 7/ W&@

Hew York 23, New York
Subject: IECHNIQUES OF RADON BREATH SAMPLING
Deaxr Bill:

You may romember our conversations of a few weeks ago comcerning the
rolliability of & set «f Dreath radon results which were returmed from your
ladoratory with readings of 1.3 $o 1.k x 10712 cubies per liter, Thie matiter
vas also discassed with John Hariey. . T
Ve bave just received 2 set of resmuiis which wers the re—checks
on these same individwals, Both sets of samples were teken by ocur olg
technigue without the respirators recently furnished us by My, Harley, :
"You will note that the differencs between ths reporkod breath samples ‘ ol
is of. the samo order ms the difference in the raca air concentration on
the day of the sample, This is clearly indicated in Mable I.

TABLE X

COMPARTSON OF BREAPH SAMPLES AFD YROOM ATR® SAMPELES
{411 units 10712 o/1)

Heme Roonm air 0.8 Room Air 0.2
1.3 0.8
1.k Lost .
.y 0.6 ’
R : ' 0.7



Brasdn Wodom (&) imsocranes of fﬁIQb
e °0 P . .

¥r. W. B. Barris - . Jamsyy 8, 195

.r>k Vo were informed come yoars agoe by the Buresw of Standards that the
room air comcentration, as long a8 it was in the same order of magnitude as
the Weakth semple, was of little importance in teking Bresth radon sanples.
Evidently this inCormation was incorrect, I believe this set of datay although
ths nunber of ssmples is ot large, is a dramatic demonstration of thsa poink
which ¥r. Harloy has bteen trying to make; thab close control of the inhaled air
is necessary ia order to obtain valid and reprodncible breath radon rdsulss.

Vory traly yours,

K3Caplan '
apb '



As AEC (1950a) observed, no radiafion measurements or evaluations of dust exposure were made in
mmmmmwmmﬁmmammwmm
&umﬁmmmmmmmmeﬁkdmmmmmmoﬁm
mmcamdmmmmﬁwwmwammmmmmw
nature of the work. However, when AEC’s New York Operaftions Ofiice (NYOO), which oversaw the
Mallinckrodt work, wakntadﬁsem&anﬂalhazards(whidzat&ﬁsﬁmehchﬁed&oseofm
mmm).mdmmmmmmm(m1mj. NYQO and
Mmamdmmmm.

mcammmmmmmmimﬁmmmmmec1950a).wﬁhappmmlya

small-scale effort begun in late 1949. To this was added breath radon determinations in 1345 anda

Wﬁwmmh1wﬁc1m; Urinalysis measurements appear fo have
un 7 also.

Since ﬁmemdualmmmmdahisamlhbbpmmabomwdﬁ.mmdaﬁmdeﬁsﬁng
datammmammmbm,asmmwmdo(mmm}m.m
mustham&mdhaﬂadeosehbaWhrWMwﬂsMﬂmmm
inhemnhmdmﬁod.hesedﬂmbabwm%hﬁmaﬂonasmmawmmwm
information that will aliow this to be done.

AEC thought that as a result of improvements planned for 1948 and early 1950, there wouki be no
whole-body radiation exposures greater than 300 mrep/week in Plant & and the dust concentrations
would be reduced to the AEC's "prefierred level” of 50 ug/m?®, or 70 dpmim® (AEC 1949). AEC was
also axpactad that construction of a-new metat plant-(Plant 8E); in-which UF, would be reduced to
metal as was currently done at Plant 4, would produce satisfactory {occupational) environmental
conditions (AEC 1948). It was also expected that in 1951, the new UO-40-UF, plant (Plant 7) would
fusther reduce exposures (AEC 1949). Howeyer, with the incraase In production, these goals were
not met In all cases;. 3h there wers some succasses and although doses and air concantrations

did decrease overall. The
the airhome and extemal exposure levels, as shown In the text and fables balow.

5.1 UNITS, LIMITS, AND RECOMMENDATIONS

The exposure {dose) units used by MED/AEC during most of the relevant period ware milliroentgen
(mR) for gamma doses and millirep for beta doses; the ahbreviations in the fim badge and other
records were mr and mrep respectively. The rap is equal t0 0.93 rad.

During the war, AEC's recommended ("lclerance”) levels of extemal exposure for the uranium
processing wereTGOanerwwktﬁﬂ?ewholehodyandssoOmrepperwaekwmehams
{AEC 1949; AEC 1950!:);AEC(1950b)stabedthatttﬁawasmumpperwuk‘eachoibatam
gamma”, as accepted by the University of Rochester in processing film badges (i.e., Rochester did not
ﬂagmpoﬂﬁ@aaabaveh@mﬁﬂwm@bahaﬂmm&mmmmm
mrap). Mmmemmwmmmmpbﬁmmmmmm
fevel was lowsred ta 500 mep per waek, which Maliinckrodt continued to interpret as applying to
either heta or gamma but not fo the fotal (AEC 1950b). Howaver, Malfinckrodt usad a control level of
150 mrep per week, cafled the “preferved level* in ils 1946-1952 film badge records. The number that
wasomnpamdmﬂmismelwasmemofﬂ\egamdoseinmR(ie..nu'hﬂxereeo;ﬂs}mdﬁw
Mdosehmmp,asmgmeGWﬂEﬁnMdQe,apmmﬂymmaEMdmemmpbyﬂn
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exposure potential at various times due to process improvements, engineering modifications, or the
building of new plants, thres periods weres esiablished for the determination from the cases of the
typical daily intake, as given in Tabls 31. )

Tab!a&dmsndhdudehhkesbrwkmwhopm&adwasﬁsmmm{mmx
estimated annual intakes for these workers are given in Table 32. It appears that there wers few such
workers: (1) AEC (1955c) repotts studying only six workers in thelr Plant 7E dust exposure study
whareas, e.g.,119 were shudied in Plant 6, (2) fow worker cases were found in the large stripped
mmmmnmmmmmmmw«mwmmmmm
every case that was found had worked In other areas where an Intake of uranium material was
possible, itis not claar that thotium iself in urine was measured at all, rather than, say, gross

dicactivity. Thus there Gkely was not any diferentiation in the urine analyses between urenium {and
its daughters) and thorium. Hence in dose reconstruction the urinalysis data from mid-1955 on for
workers who processed thorium wastes should be generally be assumed to consist of whichever
source set (U-234, U-235, and daughters or Th-230) gives the marse conssrvative result.

5.3.7

Breath radon measurements began % be made In 1947, but only for workers who worked in areas
where there was a potential for radium intake (AEC 1950a). Breath radon samples were sant to AEC-
NYOO for analysls; in 1955, AEC-NYQO was analyzing about 500 Maflinckrodt samples a year, taken
semianhually at & minimum but about quarterly when penmitted by AEC-NYOO sample capacity
(MCW 19585), Breath radon records are available in scattered form in reconstruction project files.

Breath radon samples were collected by obfaining one-fiter samples of axhaled breath after two days

of non-expesurs, usually on a Monday moming {AEC 1950a); MCW 1950f). The samplas were
1950 AEC apparently became concerned about the high background that seamad to be present

where the samples were being taken (MCW 1950f). Mallinckrodt agreed to take test samples

S

‘radonycontent o 0.8 X-10-12 Ci which AEC jutige | backgroun Tadon |
testing area(AEC 19500). Itis known that in 1950 the Malfinckrodt medical vas located
adjacant to the change rooms, which enabled workers to take their physicals after a shower without
gelting dressed (ARC 1950k); i the brsath radon samples were also taken there, that could explain
the relatively high background radon:. - Mallinckrodt apparently comected this by moving the breath
radon sampling location to a lower-background area. IR -

AEG considered that many of the.early breath radon samples likely represented transient as well as
d burden and that the background level at the point of sampling (which was generally ignored) was
ikely to have been relatively high: thus thé resulting estimates thay made of alpha radiation to the
mmMmmmm&mmmmmWﬁmaﬂymame
(AEC-1950a). Up to about 1950, AEC assumed that 1 uCHL. of sample after at least two days of ron-
exposurs regresented a total radium burden in bone of approximately 0.2 pg of Ra; howsver, AEC
had then decided (o use an RBE of 20 for alpha to bone marrow and a skelstal weight of 7 kg as
wmamisemajwmmmmmm1mmmbmwm
0.1 pyg Ra deposited (AEC 18502). -
mmmmmmmmmm@dmaaasﬁmmﬁmmmm
mmmmmwmmmMmammmmwmmwm
St. Louis. Hence there were evidently so few such counts done as to be of ittle use in reconstructing
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individual doses, except possibly for those individuals actually counted. However, aven individual
whole body and lung count data appear to be unavailable

54 EXTERNAL DOSE CONSIDERATIONS

Extemal doses for Mallinckrodt workers varied widely mmmmmwm
Operations at the refinery (Plant 6) involved primarily gamma radialion, while operations at the melal
plants {ie., Pm4mmsammmmymmmmacim)

There is liltle information about conditions in Plants 1 and 2 during the wartime stariup: no dose raie
measurements from 1942-1946 appear to have survived and as noted previously, film badging did not
start until late 1945, when Plants 1 and 2 were In the process of shuiting down. Dosas might have
been somewhat higher due to greater manual invalvement and probably somewhat greater bodily
proximity fo sources, but on the other hand the quantities involved ware much fower. it should be
noted, for application to external exposure, the era of piichblende uss (early 1945 on) was mostly
covared by film badge moniforing. Thus it is considered to be conservative to assuma that the doses
atPlants1$Zforﬁwsamtypeofmﬂqwemmtgreaﬂydiﬁammmatmnt4mdﬂam
6 around 1948,

According to MCW (1955), at least late in the iife of the site, gamma surveys were done bimonthly in
most Pland 8 processing areas and monthiy af the vent ducts in the digest area. However, these
raports do not appeay to be available.

5.4.1

After high-grade piichblende ores began o be usad, refinery workers were exposed to high tevels of
enargatic photans from radionuchides in equillbrium with U-238 and U-235. Ra-2286, through iis Pb-
214 and Bi-214 daughters, contributed energetic gammas fo workplaces where are was stored or
processed, Upon removal of the uranium daughters, processed material bacams radivlogically
innocuous until the passage of time resulted in the Ingrowth of Th-234 and Pa-234m and the

sont dominatian of the dose profie by elecirons, Maflinckradt worker dose records
demanstrate this difference, with significant doses for mixad phiofons and electrons in the refinery
operations and high elaciron doses with little photon dose in the metal plants. Dose reduction
measures in plants and equipment resulted in fow doses in Plants 6E and 7 compared with the mixed
beta-gamma doses in the refinery operations.

The gamina dosa rate could be as high as 50 mR/hr near stacks of drums of Beigian Congo ore at
25% concentration and with a radium content of about 100 mg/ton (Eisenbud 1975). Dose rates at
points adjacont to stacks of drums of radium-bearing residues {precipitates) couid run as high as 100
mRfhr adjacent to stack of drums {~ 300 mg Rafton} {Eisenbud 19785, Tahle 2). In addition, a 1958
AECreportonumimnmiﬂsgavedosemtasofoamGOnMr,wﬁhanaverageofaom asthe
garma dose rate at three feet from bulk ore concentrates (AEC 1958, Table X1); these dose rates are
assumsd to be for domastic ores. AEC {1348a) gave the gamma confact dose rate with the (Ra-
containing) Feinc filtrate studge under equiibrium conditions as over 300 mi/hr; however, they stated,
they had no way of knowing how closs to equilibrium it was.

Same more specific information regarding gamma dosas In the ore, refinery, and metal processing
areas are shown in Tables 33-35. Dose rates from drums and railcars are shown in Table 33; from ore
storage in Table 34, for Middlesex workers { compmahbtomsto:agematlﬂaﬂirmm),mﬁfor
various Plant 6 locations in Table 35, pasticutary for GLC {gangue lead cake or K-65, the radium-
containing residue). it should be noted that operations that were particitardy manual were the various
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dumping, scooping, and scraping aperafions in which feed, UO,, UO;, UF,, and dust were handled or
crucibles and fumaces were cleanad; the "plowing” {scraping) of the cenisifuges; and the scraping of
caks off the Fein filter cloths (this was the pitchblende cake during the pitchbiende years). Thus
significant external dose reduction usuafly followed any mechenization of these processes.

- Because the gamma dose aruse mainly from the radium and iis daughters, the ganuwa dose was
anmwmmmmMmmmmmﬁmm;m
Mmmmmmmmmmmmm
periods of time that the daughters built up again. This meant thaf the gamma doses tended to be
mmmzwmmmem&1w},mﬂymmmmmmm
the mdium-bearing residua, K-65. Shielding had been designed into Plant 6 and more was addedin
1948hsomam‘as{AEC‘is49).Asnoted‘mSedions.Zabme.memumwouprEnﬁof
mmwmmmm“smmss&twmmmmmmm
mmmeimmmmampmmmmmﬁmnmmm

43

Dmmh&ﬂmﬁmbﬁg&mwmmmmmmummimm
aa guards and office workers, was more likely from gamma exposure than from beta exposture, This
mmmwmmawmmdbmemammeummmhdamm}
1tzsmmmedustwasmmmmmsphmmwymgmmmmmm
contribute fo the extemat dose rate much in or near buildings where there was a substantial Ra
content in any uranium product or residue.

A1958AEOmpoﬂnnumﬂumnﬂﬂsgivestﬁbﬁmrepﬂmwﬂhanavaageofﬁﬁasmmm
rate at three feet from bulk ore concentrates (AEC 1958, Table Xl). AEC (1948a) gave the beta
contact dose rate with the (Ra-containing) Feine filtrate sludge (K-65) under equilibrium conditions as
over 500 mrem/hr; however, they stated, they had no way of knowing how close to equilibrium it was.
AEC estimated the dose to an operator's hands from removing Ilds from ore drums at 200-300
mR{day, sven after a proposed body shiekling window was erected (AEC 1948b). -

\J at equiibrium, producing 240 mrad/hr at the surface of U metal, 208 mrac/hr at the surface of UO,,
and 183 mrem/hr ot the surface of UFs. Further, during UOs prep by “our suppliers” {e.g.,
Maliinckrodt), much of the beta-active matetial was removed, but buiit back up to 50-100% by the tims
it got to the UFs production faclities (Baker 1958). This suggests that significant buifdup could occur

before the UO; lsf the Mallinckrodt faciiies since the storags time might be weeks and the transprort

time was likely less than a féw days. Eis@qnbud(1975)poinﬁ'dutmat90%ﬁfaqd%ﬂumbelaaeﬁvﬁy
Is restorad by 90 days after vacuum casting. Eisenbud (1975) reports high dose rates, up o 1
radfweektothabodyandevanmoretomehands.ﬁ'mnbadktgofUﬁmU&reacﬁonvaﬁse&.
This too implies that # enough time elapsed, UF; loaded at Mallinckrodt into the bombs could also
produce refatively high beta dose rates. Metallic uranium in equilbrium with Th-234/Pa-234 could
produce up to 235 myadihr to the basal epithelium when the mstal was in contact with bare skin;

heavy gloves would significantly reduce this (Eisenbud 1975).

In addition to the beta dose rats from the uranhan as natural uranium, uranium oxide, etc., there were
two wasts concanirates that produced high beta dose.rates. First, when ether was used with the
uranyl nitrate to extract the uranium, Th-234 and Pa-234 (also called UX1 and UX2 respectively) were
left in the aquecus phase {also calied the aqueous uranium tails) {Eisenbud 1975). This aquecus
sohstion was filtered, resulting in a residue {cake) containing the beta emitters..





