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January 28, 2014

(VIA FAX) (216) 802-1301

Anthony Zona, Esq, Hearing Representative
Final Adjudication Branch

.S, Department of Labor (DEEOIC)

1001 Lakeside Avenue, Suite 350
Cleveland, Ohio 44114

Re.: Empioyee:
Claimant:
#fle No.:

Re.: Additional evidence after Hearing of December 11, 2013

Dear Mr. Zona.

We wiite this letter with supporting evidence in relalion to — s part B claim
based on her late husband ([ NN caocer of the colon and multiple mycloma.

A dose reconstruction was performed for (| j | JJNR Hc rcccived a Probability of
Causation {POC) of 36.52%. We object 1o different aspects of the Dose Reconstruction.  One
objection involves the assigned doses for — The Report states on page 5 that

was “intermittently monitored between 1949 and 1957, Gaps in monitoring during this
period were addressed by assigniment of on-site ambient dose, as described later in this report.”
See Dose Reconstruction Report (attached as exhibit 1). The Dose Reconstruction at page 7
under on-site Ambient Dose states: “On-site ambient dose was assessed as part of this Dose
R econstruction in accordance with the External Dose Reconstruction Implementation Guideline™
{see attached exhibit 2). This guideline OCUS 1.1G-001, p. 5 states under 1.1.2 Not Momtored:

Many of the Atwomic Weapons Employees (AWE) workers were not individually
monitored for radiation exposure. At some facilities, radiation surveys were conducted
and this data is available tor a facility, scientifically reasonable estimates ol exposure
should be developed based on the source term or quantity of radioactive matertal handled
by the facility (sce attached exhibit 3).



This assignment guidance is based on someone who was not muonitored at all during their
employment. There are only gaps in -:losemitry records. We believe that his
monitoring records are missing,

On page 6 of OCAS-1G-001 section 1.1.4 Monitoring records incomplete or missing
stales:

When monitoring records are incomplete or missing, the monitering data
prior to and after the missing data can be used to interpolate the missing
data, When only post monitoring data is available, extrapolation should
be used with caution, accounting for engineering administrative changes
that might have been instituted which reduced cxposures. In addition,
coworker data can be used 10 fill in missing or incomplete records (see
attached exhibit 3).

qcrsanal monttoring circumstances are governed by this guidance criteria,
The gaps in his dosimeter filc from 1949 and 1957 are likely from missing dosemity records not
becanse he was not monitored. He did not change his labor category from fireman during this
time and he would bave traveled to any location site wide. There is histovical information that
supports the aspect that he and every other employee were monitored. Citation i1 (Argonne
National Laboratory East exiernat dose) on p.18 section 6.4.1 under the heading Badged
Population states:

“Tnformation developed in a 1982 survey for a DO health and monality
study (Storm, 1982) indicates that early on everyone was badged. By 1965,
nearly all employees were still badged. By the carly 197075, the siie health
physicisis assigned badges based on the exposure potential.” (see attached
exhibit 4).

This statement demonstrates that (I kas indeed monitored the entire period
tfrom 1949 through 1957. There should be no monitoring gaps in his desimetry records.

oes have gaps in his external monitoring file. These gaps are from Junc 7,
1948 10 August 15, 1948, SR s monitored before and afier these gaps. He was
monitored from May 10, 1948 until June 6, 1948. During this monitoring period he did receive
positive dosimetry results. See domemitry records (attached as exhibit 5). b I
received positive dosimeter results when he was monilored trom August 16. 1948 to February 2.
1949. See exiernal dosimetry records {attached as exhibit 6). He also received positive
dosimeter results from June 29, 1952 through his external dosimetry records to 1975, See
external dosimetry results (attached as exhibit 7). The External dose implementation guideling
OCUS-IG-001 p.24 at section 3.0 External Dose Reconstruction - Incomplete, missing or No
momnitoring Data.:

Incomplete or missing personal menitoring usually occurs cither between two
periods of monitoring time period. When personal monitering data is missing
between two other periods of monitoring, interpolation between the 1wo



monitoring periods may be reasonable. When the incomplele data is either before
or after monitoring daia. extrapolation may be reasonable, cantion should be used
properly to account for any frends that may exist. (sce attached ¢xhibit §)

paps are between periods for which he was monitored.

The External dosimetry guidelines implementation guidelines state that either
Interpolation or Extrapolation can be used to assess any gaps in monitoring data. According to
Interpolation from incomplete. personal monitoring data p.25:

However, if the individual has sufficient monitoring data prior to and after [monitoring}
the missing data, the dose can be interpolated by a simple average between the two
monitoring periods. See attached exhibit 8.

As stated above (NN has measured doses before and after the gaps in his external
moniloring records. These dosimeter readings should be used to fill in the gaps of his missing
dosimetry records.  1f this cannol be done, he should be assigned missed doses of one-half the
fimit of detection (1.OD) for these gaps in his monitoring record as he was assigned for the years
of his summery dosimetry records for the years 1965-1975.

We ajso object to the dosimeter badge exchange frequencies that account for the number
of missed doses which were assigned toh The Dose Reconstruction Report states on
page 7 that *[a] potential misscd dose was assigned to each actual or potential dosinmeter cycle to
maximize doses received by ([P (sce attached exhibit 2). These missed doses were
ireated as half the limit of detection (LOD). The Dose Reconstruction Report p.7. states: “For
the years 1963 through 1975, a monthly badge exchange was assumed and a best estimate
number of zeros was performed™ (see attached exhibit 2). The default assigned badge exchanges
were performed in accordance with table 6.3 of citation 11: TBD for Argonne National
Laboratory- East- Fxternal dosimetry. Pagel9. States: table 6-3 provides the claimant-favorable
default dosimetry exchange frequencies to be used for dose Reconstruction.

Table 6-3 Default dosimeter exchange frequencies:

Years General Population others
1945-1959 Weekly
1960-1973 Biweekly
1974 d-week (13 periodsi/yr)
1975-2003 Monthly (12 periods/yr) 1994 APS quarterly

{see attached exhibii 9)

The dosimetry eycles {i.c. missed doses) for the time period from 1963-1973 conform lo
a biweekly exchange rate not a monthly badge exchange frequency as was assigned to



internal Dose Reconstruction report describes an incident that occurred
October 17, 1972 where he responded o a plutonium fire. He had a Bio Assay conducted and
the report slates that his fecal sample was found to contain plutonium (sce Dose Reconstruction
Report p.§ attached as exhibit 10). SR < n:l Dosimetry Radiation Exposure
summery sheet showed zeros for the year 1972 when this incident ocourred (see attached exhibit
11). There is no mention of any external dose that was assigned for this incident.  We believe
that either his dose records are missing or that he wasn’t monitored during this incident. Because
his bicassay showed positive results, we believe that -Nas significantly exposed
during this incident and that he should be assigned an external co-worker dose based on the
dosimetry data of another person involved in this incident instead of only the missed dose which
was assigned for that particular year and which was underestimated.

There is another incident report 0!“— exposure (o fumes from a uranium fire
on May 23, 1951, A bioassay was conducted and revealed “exposure was less than harmful
Jevels.” See incident report (attached as exhibit 2). This incident and subsequent positive
bioassay result was not referred to in the dose reconstruction repori. A proper assignment of dose
for this incident would have included at least a missed internal dose and would have added to hig
internal dose. The dose reconstruction report on page 9 states:

“Employment records for _we;‘t: reviewed and only records of the
bioassay monitoring described below were found. Therefore to account for any
internal dose that may have been received bt not documented, additional
internal dose that may have been received but not documented, additional
imtemal dose was assigned based on reported environmental airborne
radionuelide concentrations™ (see attached exhibit 10).

‘Fhere were no external dosimetry records for —during the time of this incident
which occurred on May 23, 1951, As stated earlier, we believe that his Dose records have been
lost. He was involved in fighting a uranium fire and the only external dose that he has received
according 1o this dose reconstruction, is an ambient dose which was assigned for the missing
dosimetry vear of 1951. He should get an approprialc assigned internal and external dose, This
incident atso shows that SN should have been monitored during the whole period of his
employment. He should also receive an appropriate missed dose for this period.

In connection with - few bioassays, there 18 document number OCAS-PEP-
017 Titled: Evaluation of incomplete Internal Dosimetry Records From Idaho, Argonne-Last and
Argonne national 1.aboratories dated 03/2172007. This document lists the various problems
involved in locating Industrial Hygiene (bioassay records from the facilibies lisied including
Argonne (East) (sce attached exhibit 13). As mentioned earlier, —Dose
Reconstruction report stated that no other Bioassay results were contained in his file (see
attached exhibit 10). However, we did find in JJ Ml DOL file, the accident report of the
uranium fire on 5/23/51 which indicated that a Bicassay was performed on him. This incident
appears to have been overlocked tor the Dose Reconstruction. This also supports the idea that,
as referred to in the QCAS-PEP-$17 document, there may be more oi‘ﬂintemal dose
records available.



We also object to the presumption there were no reported doses for
1967, as proclaimed on page 10 of the dose reconstruction report.
during the 1972 incident. Also, the staiement in the Dose Reconstruction report:

The record of the telephone interview was evaluated carefully by the dose Reconstructor.
Information from the interview indicated that —reachcd his “timc radiation
limit” around 1970 (see attached exhibit 14).

There is no record of- being told that he had reached lus lifetime radiation
limit in the Department of Labor’s file which we received. The idea that ENGENER did not
have a recorded dose after 1967 but fought a plutonium fire in 1972 shows that he was in a
position to and was, in fact, exposed to radiation afler 1967. It would only be reasonable 10
assume that any of (Il osimetry records would have been Jost or that he should have
been monitored. There is also an incident dated June 17, 1969 in which (R h2nds
were burned during a sodium fire. See Accident or Emergency Report (attached as exhibit 15).
This incident demonstrates that [ D25 actively involved in firefighting during this later
time of his carcer at Argonne National Lab East,

‘There are significant deficiencies in— Pose Reconstruction. We believe that
dose for the gaps in his external dose history from the years 1949 through 1957
should not be assigned ambient dose but should be assigned a missed dose. We also showed that
was exposed to radiation after 1967 and would expect some kind of dosimeter
records or a whole body scan after each incident. Either his dosimeter records were lost or he
should have been monitored during this time and during his 3 recorded incidents.

The missed dose. which was based on monthly dosimeter badge exchange frequencies
from the years 1965 to 1975 should be changed to bi-weekly ifrequencies as directed in TBD
0036-6 (Argonne Nat. Lab Fast external dosimetry).

two recorded incidents that caused him to be acutely exposed to radiation
were cansed in the performance of his regular job duties; as it was his job 10 respond to
radiological incidents and fires. The plutonium fire of October 17, 1972 in Bld. 205 must have
exposed o large amounts of radiation. He tested positive on his bioassay tests. Yet
there is no external dosc information on his exposure, His exiernal assigned ambient dose for
that whole year is not claimant favorable.  Also. the incident of May 23, 1931 where

breathed in uranium smoke, atforded him no internal dose vatue whatsoever. because the
bioassay concluded that his exposure “was less than harmful levels”, No internal dose value for
this incident was included in his file.  An assigned internal environmental dose for this incident
and for the whole time that (S worked at Argonne as a firefighter excluding the October
18, 1971 incident is not claimant favorable. A missed internal dosc should have been assigned
for this incident and a co-workers or other assigned dose should have been assigned for the entire
year.

Our objections do not pertain to the methodology used for the dose reconstruction. Our

objection is that the proper methodology was not followed by the health phyvsicist. The values are
determined by the specific circumstances <:>1demp]o_vmcnl history at Argonne Fast.



We believe that —empioymcnt history was not evaluated correctly by NIOSIL

believe this claim should be returned io NIOSH for a new Dose Reconstruction.

Respectfully submitted,

R. Hugh Stephens
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| I . R
R — o | .
S
}i Calculations Performed By: Lawrence A Page. Jr. 062713 ]

Peer Review Completed By: Louise M. Buker, CHP 070315
‘;r_ ____________ [ —— P —— — I e s e b ]
iz Dose Reconstruction Approved By: *\(ljﬁﬁt 'ﬂﬂ ’I{(-w‘{! e
| LY M 14 N
| |
| _ Beth M. Rolfes
b e e ———— [ S "

Pagre | e 2



Covered Employes NIOSDA DL 10
Edward W, kenkins 184G 158146030

if the facts surrounding this dosc reconsiruction change {c.g-, the date of diagnosts is modified.
an additonal covered cancer is diagnosed, or additional covered employment is identitied), the
officiency measures used to reconstruct the dose may not be applicable. In this case, it the facts
were 1o change, the doses reconstructed for the colon and the red bone marrow could be lower
than those reported wing the overestimaling assumptions.

Information Used

During this dose reconstruction, the primary data source was the dosimetry records obtained
from the Department of Energy (DOE). In addition, specific parameters were applied to the
dosimetry records in order to assign organ dose based on information in the External Dose
Reconstruction implementation Guideline® and the Internat Dose Reconstruction [mplementation
Guideline.” ORAUT Technical Information Bulletins and Technical Basis Documents were also
used in this dose reconstruction (se¢ References).

In addition to the above information, the record of the computer assisted telephone interview was
reviewed carcfully by the dose reconstructor. The information provided was considered in the
dose estimation process, Additional information on the evaluation of the interview is provided in
subsequent sections of this report, as applicable.

Dose Estimate

External Dose

External dose is received from radiation originating owside the body and is typically measured
by dosimetry worn on the body. Radiation dose measured on a film badge or a thermolumi-
nescent dosimeter {TLIY) may have been delivered quickly (acute exposure) or slowly over the
period of time that the emplovee was exposed {chronic exposure}. External dose records
received from the Depariment of Energy were reviewed and evaluated for the external dose
estimate.  The external dose for the multiply myeloma was determined by using the dose
calculated for the red bone marrow. -

(n his work as a firefighter and fire chief, R 1\t have been required to respond to
any location on the site. He was potentially exposed to photons. neutrons, and electrons.
However, external electron radiation was not considered in this dose reconstruction because it
would not have added dose 1o the cancer sites.

He was intermittently monitored between 1949 and 1957. Gaps in monitoring during this period
were addressed by assignnient of on-site ambient dose. as described later in this report.

Between 1065 and 1975, only summary dosimetry data were available. Missed dose was applied
in these vears and is deseribed later in this repott.

oy the purpese of estimating probability of cavsation. all photon and eleetron doses. oxcept on-

site ambient doses. are assumed © be acute and alt neutron doses are assumed 1o be chronic”
Adl on-site ambient dases are assiuned 1o be chronic.

T ]
e 3 oap T
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NIOSH Report of Dose Reconstruction under the
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NIOSH iD: T DOL Case No. DOL District Office
- G Cleveland
Energy Employee
Name: o -
faint _ i Deiter cof Reaidr
Covered .
Employment: 04/28/48 - 11/01/76 Argonne National Laboratory-East
i Argomne, IL
Cancer: Colon. ascending mass, adenocarcinoma 153.6 1071972000
Multipic myeloma 203.00 06/19/2012
Calealations Performed By: Lawrence A. Page. Jr.
Peer Review Completed By: Lowse M. Buker, CHP 07403715
_. Jﬂ\; N —
ose Reconstruction Approved By: Y;M T E ’{(Cud;f”
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Foward W, Jeriking 38430 338148030

A potential missed dose was assigned to cach actual or potential dosimeter cycle 1o maximize the
potential external doses received by _ A missed dose represents the dose that could
have been received but may not have been recorded due to the dosimeter detecuon Hmits or site
reporting practices.

Rased on information provided in the Technical Basis Document for Argonne National
Laboratory East — Occupational External Dosimetry,'! the total number of dosimeter eveles
assigned was 423 for photons and 230 for nentrons. For the vears 1948-1964 and | 9?2’), the
zeros assigned were based on the actual number of zeros reported by the site. For the vears 1965
through 1975, a monthly badge exchange was assumed and a best estimare caleulation of the
zeros was performed. The best estimate of the number of zeros assigned was cqual to the
average of the maxim um potential badge cycles and the number of reported zero badge cyeles.

Missed dose assigned is provided in the table below,

Description Disgnosis Missed Photon Dose Missed Neutron Dose
e {rem) (rem)
Colon, ascending mass, 5 o .
adengearcinoma 10729/2009 5.738 5.828 !
Multiple myeloma 6/1972012 3269 4304 —

On-Site Ambicnt Dose

vas tntermittently monitored for ionizing radiation doses during the carly years of
his employment at Argonne National Laboratory East. As stated above, gups during this period
were addressed by assessment of on-site ambient doses as part of this dose reconstruction. On-
site ambient doses were assessed as part of this dose reconstruction in accordance with the
External Nose Reconstruction Implementation Guideline.! This accounts for any exiernal doses
from stack releases or other radiation sources that may have been unmonitored a1 the site. The
total on-site ambient dose for each cancer wus ealeulated based on site-specific data’ und was
assigned as a best estimaie 1n accordance with guidance in the Occupational On-Site Ambient
Dose Reconstruction for DOE Sites procedure.” Total on-site ambiem doses assigned are
provided in the 1able below, "

Deseription Diagnosis Total On-Site Ambient Dose (rel;i) |
Colon. ascending mass, 0 =
adenocarcinoma 1071972009 0.020 J
Multiple myeloma ! 6/19/2012 _ 0.021 ' ]

Oceupationa] Medica! Dose

In addition to the estimated dose received from site operations, the dose received from diagnostic
X-ray proceduras that were required as a condition ot employment was also inclwded in the over-
alt doses 1o the colon and red bone marrow,

Based vn information in Techmeal Basis Document for Argonne National Laborztory-Fasr -
. H Aof s e ',.',” PO . : - s - . e o B z o
Oceupationad Medical Dose. " the Technical Information Balletin: Guidance on Assioning
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1.4 INTRODUCTION

The prapsse of this docisiient s to provide guidance on the components, standards, and
methods of external radiation dose recenstraction for probubilite of causafion calculations
S suppestt of the Tuergy Timployces Oecopational Tliess Compensation Program Act
EEOICE A T s to be ased ay a sonves 1o bolp provide speeitic goidance and methods
which ean be found i site profifes and other sife-specifie documents. External radiation
dene results from exposure to a radiation sowyee that is owtside of the body. The photon
or particle radiations travel through the aiv and ave absorbed in 3 tissue of the body.

o

1.1 Dose Keconsiruction Requirement

The first step in the photon dose reconstruction is to determme whether these was any
potential for external radiation exposure at the facility. At most Depariment of Energy
(01 Fretlities and Atmpie Weapuns Employers (AW there is a porestial for radiation
exposwre. When no radicactive material was processed or stored, an external dose
reconstruction is niot necessary. The three groups of wotkers who require dose
reconstruction are: 1) workers wlhio were not wmomilored for radiation exposie: 2) workers
who were monitored inadequately for radiation exposure: and, 3) workers whose
nonitering records are weemplete or nussing (12CFR82.53(n) 2002).

L 1.1 Adeguately Monitored

Wy generzl, external monitoring data collected sinee the nuplesnentation of 10 CFR Part
235 could be considerad adequately momtored. When a claimant has been monitored
adequately nshig either nlm badee dosnieiry or thermolmminescent Josmmetry (TLID)
sveardarzos vwith thie Prepartsnent of Eoe S E...ce{.t.uti‘-’_*'_'z‘}' Accredtation Piﬁgt IV E
{DOFLAP). these data sh.all be used to compute the anaual dose for the clatmant. The
assocated uncertainty should be asstunted to be normally distributed und -hould be
obtained from the site doshuetry office.

1.1.2 Not Monitored

Many of the Atomic Weapons Employver (AWE) workers were not individually
samiteresd for rodintion exposure. At some facilities, radiation surveys were conducted
and this data, In conjunciton with frequency of exposure. shovld be used to vvimkite the
lnzmnm}osa When no radiztion monilonng data is avatlable [or a fuaility, serentiticslly
ressorfable estunates of exposiwe should be developed based on the souree terny or
gutaniity ol radivactive malerzal handied at the Facilny.

L3 ‘l'famrored Inadequately

e only a smal] sampie of the work force was moenitored 1o ensure
comphiance wiih radiation expostre Hmits. As an example. although construction
workers were often not monifosed, it may be possible in some wstances to use workers
who received simitay expositres. such as radiclogieal control techiieins who moniiored
the work activities. to estimate exterial dose. For workers at tliese sites, the highest
reeorded vabwe fop simthr wiork srong shouid be assigaed W ihe vemontored worker.




1 addition 10 incomplete monitoring praciices. most 2arly workers at DOE Tacilities were
menitored nadequately compatcid 1o modern standards. I mosi istances, the nassad
dose alone ean exceed 300 nremdvear, At many facilities. routine monitoring for neutron
expesties was not mithaed it the bie 1830s. I acneral, montonmyg data prior o 1960
must be evaluated cantiously due to technological shorteomings and becpuse momtorng
programs were designed to ensure compliance with a 12 reny'year exposire hinit
compared to the 5 rem/year ciurent standdard. For these workers and others wigh
uncertain dose information, an evaluation of their dosimetry {or montioring) data 1
combination with estimales for nnssed dose. occupational medical exposuzes, and

. environnrental on-site dose shiould be used to determiue the total annual external dose.

1.1.4 Monitoring records incomplete or missing

When monitoring records are incomplete or missing, the inonitoring dats prier to ad
after the missing data can be used to interpolale the missing daia. When ouly post
wmoenitoring data 1s available, extrapolation should be used with caution, accounting for
engineering administrative changes that might have been institwred which reduced
exposures. In addition, eo-worker dafa can be used to hil in missing or woomplete
records.

1.2 External Radiation Exposures

The abserbod dose s to be calonlaied for the organ where the primary cancer exists,
interactive RadicEpideniological Program (IREP) is used to coleulate the probabihity of
causation lor an imdividual worker. For exfornal radiation. there are thi
exposure; photon, eutron, and electron. Photon exposties e divided bo three engrgy
categories (= 30 keV, 30-230 keV. and 230 keV'i Nenny mte § eneryy
eategories (< T kev, 1100 keV, 100-2000 keV, 2-20 MeV, and »20 MeV) While
there are two electron categories in IREP, only the > 15 keV s considered to be a source
of ewrernad vadintion, Electrons below 15 koW do not have sufficient encray 1o poncirate
e epidurimial baver ol e shan and. therctore. ave not constdered an extemal radmtion
hazard. Tvpically, extemal electrons are primarily of inferest in skin cancer ciaims.
however, depending on the beta panticle energy, the dose can be sigmificant for the
development of breast and testicular cancer @ well.

rvpes of

LA AT ARV I

P21 Phretor exposures

The four basic compouents f photon exposures are she ndivicual’s radiation monitoring
data frow dosineters {Ds), the unrecorded or nnmeastred dose commonly referred (o as
the mssed deee (D the occupational medical dose from madical monitoring x-roys
(D). anel the environment dose primarily from siack enussions (D). The sum of
thase doses i each calendar year consprises a worker's anmal cecupational photou dose
(i)

D =D D, A0 D,
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[ Revision No. 60 | Effective Date. 02/09/2006 | Page 180169 |

« Unanticipated and valid doses required additional documentation,

« There also was a Level 2 evaluation, with four higher-level A, B, C, Dtypes (500, 1,500, 3,000,
7.500 mrem/mo, respectively). No exampies of the Level 2 evaluation were found.

Termination Occupational Exposure Report (1978 to unknown) — Hand Entered {Figure A-16)

e Form prepared when workers terminated employment during certain years.
« Provides the beginning and ending employment dates in blocks 8 and 9, respectively.
» The external dose in miliirem is in block t1.

Explanations of invalid data were also sent to individual files. For example, the results for all but one
group of badges worn between June 12 and July 9, 1864, were declared invalid due to exposure
received n shipment. The individuals’ detail cards were punched with code B3 ard zero doses were
recorded.

6.3.2 o] d a Disgo nci

As can be seen from the descriptions in the previous section, some of the periods of use of the
various forms overlap. Care should be taken to not double count the doses for these perieds.,

The claimant-favorable assumption is to include discrepant data in the apnual totat uniess there is
some explanation I the record as to why it shouid not be included.

5.4 HISTORICAL ADMINISTRATIVE PRACTICES
6.4.1 Badged Population

In 1856, the site Radiation Safety Guide (ANL 1956a) indicated that areas were posted and that
individuals entering an active area were required to wear personnel monitoring devices found at the
entrance. Areas spelled out as active included Building 330 {CP-5) and Building 211 (cyclotron and
small Van de Graaff accelerator). Wing G of Building 203 (large Van de Graaff) was not an aclive
area, but access was forbidden during cperation and restricted at other times. In addition, permanent
monitors for fast neutrons were installed. Wrist badges containing neutron film were required at CP-5
(ANL 1856a).

Information developed ina 1982 survey for a DOE health and mortality study (Strom 1982) indicates
that early on everyone was badged. By 1965, nearly all employees were still badged. By the early
1970s, the site health physicists assigned badges based on the exposure potential. By 1982 it was
noted that approximately one-tird of the workers were badged.

In the 1973 to 1984 revisions of the site Health and Safety Manual (ANL. 1973), a radiation area was
defined as an area where the dose (eguivalent) to an individual in any calendar quarter couid exceed
300 mrem, where radioactive materials were stored in quantity, or where equipment producing
ionizing radiation was operated. Each person entering a radiation area was required to wear a
personal monitoring device. Assigned film badges and self-reading dosimeters were provided at the
entrance to each area and were to be retumed to the designated storage area at the end of the work
shift (ANL 1973).



EXHIBIT 5



‘orie 2Pl

=
-

~f

o

0

154

Mame: _ Pocket Meter Pils Badge | £ 1103
MWW‘— Win-
Hoak of I Men |Tues ‘Wed Thur L Fri |Sat _ Sun Total! Disc |florn [Shield dow

PR ﬁ O

o ! 0O

| A

. - ,,_1 .............. I SR ——

o2 O
}1_' e j ) O
i
i P O /g

i, 0 ﬂ

RS IRAS U R SRS SRR ST DR N RO O | o

o o R AY

Totals P Thrw . o / o lo

2R
S Pocket Neter Film Bedge 1024
rose: /) _
r ¥in-
i"fg ¥ of i} Tues (Wed 1Thur | Fri ! Sat | Sun, Totnl Uige (Worp {Shield dow
e
LACHN N
412 [0 TR TN R (N SO SO AU U ORI S—

o S S - .
R I I S S AR RSN S
5.3 '—'T”"_"#W ___________ b b ]

ol “f ol 0

eiis R 1.C@ |a_ ol o ool b
1537 Qo o o lo ¢ o Ay 2]
oGS S P T - tes ) W

Qq

I IO O Lo e o 38 HEN S Qo 4.1 “L.“

55 O O o 21 e ©
i AL
i Tata' “*"'f’."“}"‘f‘f% = J_‘.O;"lf_‘, Thra [P ;é/ d / o

Cfficial Use Only/Privacy Act Information




EXHIBIT 6



e HP- L

T

Name: *M — __Pockezt Meter Film Badge ﬁﬁgfl
Rine
Mook of |Mopn |Tues |Wed [Thur ¥ri | Sat | Soo | TotallLise iWorn IShield dow
Gell o ) g | <
kit o0 + 0/ 21l o lo.
S I Ao o le
9-6 [ R 1 o]l
Gl o &
om0 7S o / ol o
C)‘._ " ? C} 0
04 . i} } oL 0
10-11 o o
1018 P
Total: 2] TTAC Thrw AOw2d, 48 Y 7 o o
490:613
- ]| -I%; % - %u&ii.zpqq#g
pyvean .
soeda
i i
E
i B ] peeH -
v R P i
o \ e
i T Egﬂ;; _ AHYd SOV
o - — . 5390 5315
& e
A b fpog o
gi *oedg
I P A - .
g 5 39T
.................. o .
BTy b ; .
T iqéﬁ{; _ = BRAGT
8 381 Iy XS ATaANT
S TN RN Y SRR e g - B S s
et R R ¢ } § i CQ'&'§""€§'§€G§§¥§? Privacy Act Infprmatiomsyvy . spung sy




& | uenuuofuy 1Y ASeAL /NG asn jedi0f
0 0 | § ? |
................ 25

40P
~UTHd

gas

yg

Iasueds

Supervisor

edpeg wrtd

{ Date|

.!Daﬁe

Time

YOUNG

Right

Site

Late

—_

[ VRN

LRI !

e

- ogezt |

I %
e

|

sz-ot |

Ju xadg

Thet .
wora

Nithdrawnz.

(AR

L. ; |
E :
L ol e
$ R A AR DU R |
. 78 JN DU NN & SN DR S A
i 5 e
e ; ‘ - 2 . : ; ......................
: | : ! ;
S L g - -
i ‘ ; | i
S SO i R i i

ance @




¥Fevn HP.L

Official Use Only/Privacy Act information

vame:  EENENER Pocket Meter Film Badge | +0%%
Win=

Week of _Mop ! Tues 1¥ad 1Thur [ Fri @ Sak | Son TotellDisec Worn iShield dow
AR U R FUN S B . e o
110 | ol o
A L J..el o]
% | ol o]

e ncli RO - _ O D
a7 [ A MR (N A TN N .
24 |

2.2

. T I U TR VN S N

o

Total 1349 Theu 358549 o | o



EXHIBIT 7



WE.JAA (a-G4T

oficial dse DniylPrivagy Aol Information

CUMULATIVE EXPOSURE RECORD
DATE | SITE DOS‘:ETER FILK oate | sive DDS!::ETER FILM
mr e U my T U
6-30] 1229
7-7 1-5
71k 112
Y27 [ N S 1-19
28 106
&4 _ pmp
8.11 . 2-9
8-18 2=lG
B-25 2-23
G=1 3-2
9-8 3= |1
9151 o 3-16
Gy 1-23
TOTAL TOTAL
2-29 . - 3-30
10=b Bt
10-13 13
We20 | b-20
T0=-2T W27
13-3 5=kt
11-10 = 5-11
11-17 | 5-18
11wk 5-85
12-1 13 6 . _ £=1 -
12-8 o]
12-15 R £-15
12-2C _ L8
TOTAL 6 TOTAL
q  soseelesa 977
YEAR PR A



CUMULATIVE EXPOSURE RECURD

DATE | SITE | DOSi:fTER — st — DATE | SITE DOS’:‘fTER - Fil-u —
ol | 12-28
[ = E 1ok
) e 2 I A [ 1-11
720 .
i - 1-05
83 | i 2.1
£-10 ] 2-8
_aar) 213
8.2} — —_— _ pupg
83y -1
,MJ;’ ....... R 3t
924 L O EE 3-1%
-2 322
TOTAL TOTAL
9-nf [ S B 329
R T a5 . ]
1032 | R 1?2
10-19 | ol o ) 19
10-26 | Yupls
1i-2 1203 < 5-3
11-5 521G
11-16 ) . 517
j}”23 22 CE ...... oAtk
RY I I g 4]
A7 204 - 6-7
] ’. e
£
TOTAL
e e G551 G50 g7

5-UhA [4-54)

YEAR PR #

GHiclal Use Only/Pdvacy Act fafarastion



CUMULATIVE EXPOSURE RECORD

DATE 1 SITE °°5’:;575R FiLM PATE e nos::fyea FIL M
Sl a.u. me Qutha
608 - -
(R 1-3
-1z 1-10
T~19 1-17 ]
7-26 Ll~2h
8.z 1-31
8-9 ?-? T e Lo LWL P APPSR
8-18 2-1k
8-23 B
8-30 1 . 2-28 ] -
gut 1 B 3.7
9-13 3-1h )
9-2Q 321
TOTAL TOTAL
22 3-28
10k Lol T I
013 | b e | Lo i
10~-28 1§ ]
1025 | . k25
AT A T R S 5-2 L 1
11-8 cwo ||
11-15 5-16
11-22 N 5up3 ]
1120 530 ~
ERAR G0
T TS IR W o
.12? »?r T 6#20 - [N S
]
TOTAL | TOTAL

. gl S L

MAME YEAR PR E

brhe Bt {54}

s3ficinl Use OUniylPrivasy Act Indform= ton



CUMULATIVE EXPOSURE RECORD

DATE | SITE Dos!:fTER me T .0, PATE | FTE DOS'ﬁfTER o T
_______ 6;} oot
o 1-2
7411 =22
8 . 1-16
725 1423 _|w2e & 22
-1 520
8.8 25
o B P13
P 220
529 . e
e 35
e 312
. 3-19
TOTAL TOTAL 7
.......... 326
] I
k=9
i 4.156
Fmit}
=30
51 WBrvst 5
B &)
5-21
5w 28
6ol
5-13
618
TOTAL

15264 (653

Sificial Use Only/PFrivacy Act Info maiion

. ¢ AR

PRE



Wi EdA

FEET ]

Oifichad Use OulyPrivacy &ct information

CUMUILATIVE EXPOSURE RECOGRD
1956
= — FILM DOSIMETER FIL#
DOSIMETER
DATE | AREA . — - DATE | AREA mr - -
1-2 7.2
1.9 7-9
1-16 7= |24/ ¢
1-23 | Jodl /7 7-23
130 T-30 12485 | Reh
2-6 8-6 179 < -
8-13 )
— 8.-20 iﬁ /’ -
2-20 - 330 | -
h27 §-27
3-5 ) -3 o0& o
312 9-10 .
3-19 -
26 924
TOTAL )7 TOTAL 2l
47 10-1
0 1 v 10-8 —
4-16 _ W0-15_ 4577 &
123 1622
190 10-29
5.7 ,{5"}5 Ay 11-5
514 11-12
sev | b -1 '
3-8 . N-26 VT ol
ot B 12-3 |
6-11 12-10 Whear, <
T 12-17
6-25 134 o) 12-24
12-31
TOTAL 5 TOTAL 7
L S o
YEAR PRI



CUMULATIVE EXPOSURE RECORD

1957
DATE | AREA DOS’:fTER FiLM oate | amea Bcsl::f‘TER Flii
...... mr a.u. mr au

1-7 i -8
i—-14 7-15
- | 7-22 134/ )
128 - 7-29
o_4 PV R I R B
2! 812
218 TS
225 ) 826 T -
34 92 -
3-11 ??:;T 18 99
18 TR R B o
325 923
- |1 . -3 |

TOTAL -3 TOTAL J0
8 | e 107
;1”15 - ’ R
4-22 o2l S
- 10-28
8 -4 ”
513 N-1 Py 5
5-20 11-18
-2 U R 11-25 —~
5.3 . 12-2
3-10 12-9 o
5-17 12-16
524 12-23
-] 12-30 -

TOTAL TOTAL 4

] | 1957

NAME o ARy A — e -

30284 €3.58]

‘pificial Use Oniy/Privacy fct Inlsrmation



CUNULATIVE EXPOSURE RECORD

pih- 284 FEDP.5E)

D¥ticial Use Onlyifrivacy Act Informatios

1938
DOSIMETER FIL M bate | arEa | DOSIMETER FILM
DATE AREA me e _— e mr a.u
- — —
-6 | pi5 2 7-7 2 ;2 g e | |
1-13 7 o= 4 ME—/V o (j{
1o 7.2 p Vi /]
) g
127 728 p ) g g
A7 A
2.3 8 -4 ” & O
;
2-18 8-u |« . _ /;’ g
%_17 818 N ’/ //
2224 825 ” ¢ 7
U . N ,r
3.3 ¥-1 - () r//’
- : ; o
3-10 5-8 ” — (’J o
3-17 915 il j {
-;;,,24 §—122 ” é} ...(
331 929 ,; /7 Ve
-
T . g
TOTAL vy TOTAL iy /
4-7 106 ” // (7
4-14 W0 13 v /7 é’
e 30~ / /
5-121 1620 P 5; / 7
o w0-27 | o J )
- o U I B JE S r =
] " - I /; Ay
5.12 n-sn [, /7 -
,,,,, A
510 | - . /.
5-26 1126 P /7 :
s_2 | 12-1 ,, / <
6-% 12~8 “ £ &
e e e i ./-
§-15 12~15 r s ; )
a2 | 1222 s B . E
e 12329 ” r ,- i {_,./‘__
7!
TOTAL TOY AL .
_ 1958 _ _ o F{7
MAME YEAR HS §



CUMULATIVE EXPOSURE RECORD

1959
FiLM £
BOSIMETER DOSIMETER M
DATE | AREA e DATE | AREA ot
mr G.U. mF o,u,
I
¥ f 7
-5 |/ ﬁ & 7 7-8 (;J 4
4 P :
1-12 » £ {r 7-13 . 7
7 b
1-19 » z 4 - “ ¢/ //
2 | e ( 7 -w | . 7 i
2 : r
2-2_ |, /0 & o Rt A g (L
2-9 p (o o/ 810 7 7/ ﬂ
‘f 4 P ’
2-16 y 4 7 817 /) g
223 4 ¢ J 8- 24 r” L .
32 | 7 } o & 8-31 | ( %
p ” -
1_¢ “ o At 97 # o L
316 # ; .u" 934 - L .
3-28 | . 4 A 921 p & K
3-30 # & ﬁ ¥~ 28 v 7
; s <
TOTAL L ‘ 2 TOTAL ¢ .
i £ (; / 10-5 ” t:r" g x'?
A ® -
413 o {7 C:Cr 1012 y e e
/' 4 . . . .
w0 | . g1 g | 01 | ; %
| . S ) I il S IS AU S . S— (-
427 “ 4 éﬂ. 10-26 / ot ;S
o = [N, SN
5.4 “ /7 14 T ” 73
bl - i , i
511 “ ! J Noy “ e
-8 ’ i Vi 1116 ” g
- - o o L
525 ¢ 7 i M2 | ¢ / 7
Pl o / i 11 -30 p s <7
e T T a
v B A /;/r df 127 P \/_.Ji 77
P i
~15 . I /J// 1214 o o {\(/’
- . e I 12.21 ‘s £ g
A [ e //{ ”: = A 3 M"" e
~29 _ {4 . 12--28 b &
pi 7
P j
TOTAL & < YOTAL < <

grvicial Use Only/Privaoy et ndorm.aton



CUKULATIVE EXPOSURE RECCRD

1960
DATE | AREA 905*::”“ FiLw oate | AREA oos:::s'rsa FiLM
. mi LRTH . B ) mr .
1-4 /}}7 ,{,{ /:f Ted /j {/;*
1-1 . /j K L N — —
i-18 p ﬁ (ﬂ 7-18 " /;." (//
1-25 - (f,? j 725 o _ _ —
2.1 P % Kf -1 1 4 | ), Z
e ) Vi / 8.8 o _ .-,
2-15 7 {‘4 :‘_{‘} 8-15 res //// j
2 | o & & B2z |, o
2% | e 8-29 o 7 7
3-14 . M 7 9-12 s 7 P
3wt . K 7 b ] 9-19 P
3w | 7 l7 9.2 | = =
TOTAL 3 ufinst Ay © TOTAL O )
L AT N i s n
4—4 - C:’ Jj 10..3 e J
41 . {// J - | B & ' 7
4-18 - // 3 i 10..17 - - '
4-25 " 7/ 7 1024 7 -
52 “ i r;i 10-31 {/ _
5.9 P /) ﬂ 1.7 _F —
516 ot gl 41 1314 - -
23 . 77 Z .21 7 e
|
530 ; Vi 27 1128 — _
54 ; {jf /f 12-3 67 d,"
533 . g’:f ﬂ 12-12 - -
5-20 . /3 /ﬁj 12-19 el =
A /f /7 12-26 -
TOTAL Y J TOTAL 7 o
g 1960 977
NAME YEAR HS £

FEE AL R R

Official Use Gnly/Privacy Sct information



CUMBLATIVE EXPGSURE RECORD

1961

GATE AREA

DOSIMETER
my

&2 o AT T
o o
AT I R e e
o | 1 .
9-25 Gl O
TOTAL
[ T . 2, i O
43 10-2 = J—
PRES o =7 7 10-9 o le
417 - y L T -
""" 7 A Y R S S =
: - HH .. .
i / U B B St B
i -

; )
g 12-4

{pffieiad Use Only/ Privacy Aot nforasiion




EXHIBIT 8



F Document No. —

Office of Compensation Analysis and Support _ _
: Lifective Date: 117212007

(OCAS)

‘RevisionNo. 3

CEXTERNAL DOSE RECONSTRUCTION IMPLEMENTATION Page 1 of 77
- GUIDELINE

: | Supasedes;
: .a\ppl'oval: __ Signaturc onfile | Date: 110232007 :

I W Neion, Associate Director jor Sciesce i Reyv ?

" Concwrence: Siguature on file Dale: 12172007 "
L. F Bl Direorar

TABLE OF CONTENES

Section Title Page

1.0 INTRODUD TEON coiiiitcnivccnncanstieranrnrarineresasrrerrtsstnes ssnssnsbessrasntasbandssars bebesnees 5

1.1 Dose Reconstruction ReqUirement .. e ecsnsvn s crene sessne s srvansassrsssanves 3
11 Adeauately Monitorad L
1.1.2 Not Montored... 5
1.1.2 Monitored h}adequma,h y U U UUR
1.1.4 Monitoring records mcompiete OF IUSHIRE 1o et vevrr v emeievree e eeiee e e O

1.2 External Radiation i:lx_pﬁsures ................................................................................... 6
1.2.1 Photon exposiies .. P PSP O PO PPURUPUP PP UTOP <
1.22 Maptron B xpo:.moa e et e B
1.2.3 Electrou (Beta P%mde} F\posuw« 8

1.3 Dase Reconstruction - Hierarchy of Data s 9

1.4 Dnitiand Dose ASSeSSImUNT e enr e vesm e e e 10
1.1.1 Estimated Low 0o e L)
1.4.2 Estmated High YOS oo 1

1.5 Conversion to Organ DS et e mrae e 33



RO ——— L

E froctive Date:
i Noven: bc;

ol NG
. Y

2.3.3 Skin Comtaminution

2 3.3.] Backgrennd

Skin contandnation can result in significant exposures. While fuskmg out of
contanination areas, some workers might have triggered alorm Jevels such that
decontanzination of the skin was necessary. These skin contamination ineidents have
typically been recorded in the individual's radiological exposure records.

1.3.3.7 Method

2.33.2.1 Location of Contamination

To be inchuded in the skt dosc, the confamination must have ccciured on a body pant
where the skin cancer onginaied.

2.3.3.2.2 Dose Calculation

For ealeulating the dose from skin eontamimnalion. 1 rogram such 93 VARSKIN® can be
used to estimate the skin dose. The default skin depth should be .07 v 1 the avea of
s sl cxncer i known. the dose should be caleuntated for that surface area. I the skin
ea 11 unknows, the contamination arca, if knows, should be assumed to be thg
surface urea of the skin cancer, however the surface area should not b less than 1 e
Lhe shividing effect of any personal protective equipnent such as covey alls. gloves,
phastics. ete. worn should be considered if known,

CANCRN ¢

2255 Lucartainy
When condneting dose reconstruction for skin eancer. there are muitiple parameters
whieh mrnst be faken o considesstion such s the activity, average arca ot the
measwremettt probe, average area of the achial contamination, efe. Professional judgment
should be nsed to defennine the most probable exposure parametess i arsiving at the
coniral rendency of the log normal disiribution of the dose. The movhmm or 939 dose
the caloubwed sssuming the mOst reass: bie clainant fiendly asswnptions
sm.h a5 s winimnm suface avea of 1 ent | no protective clothing, negligible distance
hetwvess contamination and skm, etc.

UIT\[\

3.0 EXTERNAL Dost RECONSTRUCTION — INCOMPLETE, MISSING OR NO
MONITORING DATA

ote or missing personal monitoring usually oceurs either between two periods of
monitosing data or at the beginning or end of a monttering tane period. When per sonal
momtoring data is niissing between nwo other periods of monitoring, mterpolation
Letweern the two-monitored time periods may be reasonable. When the nwomplete data
i either before er after nntoving data. exiapelation may be reasonable, however
cation should be used to properly acconnt for any wends fhat may exist,

fau

i it an cndorsenien of e VARSKIN program. and s presentad ae ong sxunaphy of w vpiaad

propiam (het colld assist sk dose comipmtalions.



" : Revision No.  QCAS Documnent No.

3.0.1 Interpolation of Missing Personal Monitoring Duta

Cppetrsves, dostmotry reeords it be suising for 8 g

s ol an medividnal’s
it However if the mdividual has sufficient monitoring data prior to ad after
tln: missing data, the dose can be interpolated by a simple average besween the two
moenitaring periods. The interpolation would be considered reasonable provichug the
work practicws, indio Hopwa] protection measures, and the administrative and enginaering
controls did not change. In addiion, interpolation may be conducted only i{ theye 1% 1O
indication. whetber from the clmmam ar site radiological racords, that a radiological
incictent resulting in a higher exposre occurred during the time peried of mssing data.

3.0.2 Extrapolation from Incomplete Personul Moniforing Datd

At some silos, as Hie radiological monitoring practices wore betng developed. early
dositetry was rather anike atd vet all exteutal radiation Lypes were measwred. As
rattiological nionifonag programs became mote soplmiwaied snore radiation types and
snergies were measured aund recorded in personal matoring records. Most prograins
started with measurements of high-energy photons and then added beta or electron
sommuremtds followed by neatrons. In order 1o reconstruct an individual’s dose during
these earty time periods, sone extrapolation from adjacent (near-by} lime pericds mayv be
necessary. Caution mml bc meé howaver to account fbr h'ends i e‘(pnmu" e data
resuiting from <iffon
admuustrative, and. or Lngmeermg centroi» tlmt lmght Chdiig\; lhe expoauu pm;'em.

Uncertainty from either mterpolation or exirzpolation could be very driticult 10 accaratehy
detering. [heretore ¢laiwant friendly upper bownds should be used.

3.0.3 No Personal Monitoring Data

When ne personal mouitoring data is avinlable. the external radiation dose should Le
reconstineted based ou 1) co-worker data, 2) radiation survey data or 3 souree fon
inforniation. s noted in section 1.4, Dose Recoustruction - Hierarchy of Data. co-
worker duta should be used prior to radiation smveys and swrvey data should be nsed
befure source tenm wformation. I should be recognizaed that dose reconstraniions basad
on survey data will probably be biased, since monitoring practices tended to be secorded
at the highest level to ensure compliance, but this 15 an acceptable s in a clammam
friendly compensation program. Hno survey data is available. the dose should be
csiiaied based on the activily of the sowrce ternn. engineering and adiminsivanve
controls. nud work history.

3.1 Pholon Exposures

3.1.1 Bhoton Pese Reconstraction — Co-werker Data

At same Bagilities, ouly 3 subset of workers was monitored Tor radiation exposure to
demonstrafe con pl.anc:, with orders or regulations. In these instances, the claimant has
beew asked diring 1he CATT for a list of e s orkers whe wesked with the clanniml Data
Frean e elaimant’s co-worker(s should e used when momtoring data  meomplete or
fissing. I some instances, multipie co-workers were mnonitored and an averaae was
repurictl Tur the romn ainder ol the grovp. The benelit of the doubt shoubd be given 1o the
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6.4.2 Badge Exchange Frequency

At first there were weekly film badge exchanges. On April 16, 1951, the badge exchange frequency
was changed from weekly to biweekly for Site D and West Stands personnel. Although not stated,
this change probably included Site A personnel. The only film badges still being developed weekly
were for reclamation personnel {i.e., the site decontamination group) and twenty speciai cases atthe
new Chemistry Buikling at the University of Chicago {Rose 1851).

The 1961 specifications (scope of work) for film badge services indicated that the exchange frequency
was to pe biweekly (Strom 1982). During 1967 to 1974, badges were exchanged approximately
biweekly (26 exchangeshr) (Bleiler 1968a, 1968b, 1970, 1973a, 1974).

Due to a work force reduction in the Personat Monijloring Group biweekly exchanges were gliminated
and all film badges were placed on a 4-wk exchange schedule as soon as possible {Bleiler 1973b). &
appears that this change was made starting with the first exchange in 1974, which covered December
28, 1873, to January 24, 1974 (Bleiler 1975a). Starting in 1975, exchanges were monihly according
1o Bleiler {1975b). This does not agree with “information concerning NIOSH Requests’ (Luck 2002),
which states that monthly exchanges started in October 1865. This may indicate that some groups
were on a monthly exchange at least temporarily in the mid-1960s,

In 1981 and 1982, the exchange frequency was monthly (Strom 1982}, A summer 1881 study done at
ANL-E indicated that a quarterly TLD badge exchange was anticipated {Strom 1882). There isno
evidence that this was implemented for the general population.

The Advanced Photon Source [APS] Accelerator Systems Safety Assessment Document states that
personnel monitors are exchanged quarterly at that facility (ANL 1994).

Tablke 8-3 provides the claimant-favorable default dosimetry exchange frequencies io be used for
dose reconstructions.

Table 6-3. Default dosimeler exchange frequencies.

Years Generai population Others
1045-1959 Weekly
19601973 Biweek by
1974 4-Week (13 periodsiyr)
1975-2005 Monthly (12 perodsiyn 1994 APS quartesty
6.4.3 Fieid-Specific Calibration Factors

No workplace-specific calibration factors have been found,
5.4.4 Minimum Reported Dose

The specfiications for the muit-elerment film badge (Hanford type} indicated that the response range
of the film badge was to be 0625 R to 3,000 R {Strom 1882). In 1982, measured doses of less than
15 mR were reported as zero (Strom 1882).

The specifications for the Atomic Film Badge Corporation multi-element badge indicate that a lower
limit of 25 mR was reported for X-ray, beta, and gamma. Amcunts iess than 25 mR were shown but
not adged 1o the cumulative total. Any neutron doses abave zero were reported. Neufron tracks were
counted in 25 random fields (Strom 1982). No information on minimum reported doses was

recovered for the other early vendors.
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NIGSH . SEAS

NIOSH Report of Dose Reconstruction under the
Energy Employees Occupational Iliness Compensation
Program Act (EEOICPA)

"""""""""""""""" NIOSH ID: DOL Case No. DOL District Office
- — Cleveland
Fuergy Employee
Name: —  — - ——
F ) Fnag Vil Ddine of Biesly
Covered o o
Employment: 04/28/48 - 1170176 Argonne National Laboratory-East
: Argonne, Il
Cancer: Colon, ascending mass, adenocarcinoma 153.6 FOALO/2000
Multipte myeloma 203.00 06/19/2012
Caleulations Performied By: Lawrence A. Page. Jr. 0627413
Peer Review Completed By: Lowise M. Buker, CHP 07/03713
. J‘ZQ\..- 2 Ll
Dose Reconstruction Approved By: Mj)L T | ‘3(4“;;-;&,2“;‘._’
‘ \

07/12/13
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Oceupational X-Ray Dose under EEOICPA for X-Rays Administered O Site,” and the dates
and types of X-ray procedures indicated in the site records, X-ray doses were assigned ag
indicated in the table below,

- ~_ Description Diagnosis _ Total X-ray Dose {rem)
Colon, ascending mass, adenocarcinoma 10¢1972009 o 0.796
Multiple myveloma 6/19/2012 {.598

Internal Dose

Internal dose is caused by radioactive materials that are faken into the body. A chronic intake ig
an intake of Fadicactive material that pccurs over an extended period ol time (iypically wecks or
longer). An acute intake s an intake of radioactive material that occurs over a short period of
time (typically minuies o hours). Regardless of the rate at which the intake occurs, the internal
dose received from radioactive materials having long half-lives occurs over an extended pertod
of time and s, therefore, considered chronic. The internal dose to the colon was determained by
using the dose caleulated for the upper large intestine (UL1) and the mtmmt dose for the multiple
myeloma was determined by calculating the dose to the red bone marrow.'

A computer code, the Integrated Modules for Bioassay Analysis (IMBA). was used 10 estimate
intakes of radioactive material and the subsequent annual organ doses. The IMBA Expert
ORAU-Edition was used lor this dose reconstruction. The [CRP 66 lung model with default
acrosol characteristics was assumed, in conjunction with ICRP 68 metabolic models. It should
be emphasized that intake dates. scenarios. and intake levels were based upon mathematical
models and do not necessatily prove that such intakes occurred on the given dates. These daies
and scenarios provide an acceptable explanation of exposure and dose based upon the bioa%‘;uy.
data provided. This *approach is in accordance with the provisions of the Radiation Dose Recou-
struction Rule (42 CER 873 and guidance in the NIQSH Internal Dose Reconstruction Imple-
mentation Guidetine.’

Missed Dose

Internal dose monitoring records were reviewed. Between October 18 and December 11, 1972,
s monitored hx urine and fecal sampling, three times each. apparently as part of’

an event which occurred in Site D. While the wine resuits were all below the stated minimam

deteclable aciivity‘\‘ for the pertod. the tecal samples all showed positive results. All samples

were evaluated as part of an acute intake, assumed o have bappened 24 hours betore the first set

of samples, or October 17, 1972,

Fecal mmpk inlakes were evaluated as fiued dose while the urine samples were evajuated as
missed intakes. The missed intake (3.02E+03 dpm) resulted 1 a higher dm and was assigned

as seel, The intake was evaiuated as 100% phutoniumi-239. Type Super $' solubility resulted in
lhe hizhest dose for both cancers. Types M. S, and Super $ were considered.

Eaviroamental Dose

Poye 8 of 2
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Employment records for— were reviewed and only the records of the broassay
monitoring described above were found. Therefore. o account for any internal dose that may
have been teceived but not documented. additional internal dose was assigned based on repo'rted
anviropmental airborne radionuchde concentrations.”

-vorked in various locations during his employment at Argonne National Laboratory
Fast, and it was assumed that he might have been occupationally exposed to environmental )
levels of radicactive material while working there. Environmental estimates of maximum annual
intakes were derived from outdoor air concentrations al Argonne Nationa! Laboratory East.”
These values likely represent the upper bound of potential intakes for individuals for whom
monitoring was not required. It is assumed that these intakes occurred uniformly in the years
listed and, therefore, for partial years of employment, credit for the entire year was given,

The highest values duning -v‘mploymem were used, as provided in Tables A-1 and
A-2 of the Technical ?ams Document for Argonne National Laboratory East ~ Occupational
I'nvironmental Dose.

Some forms of plutopium exhibil longer lung clearance times than those used in the ICRP model
for insoluble (Type S) plutonium. This can result in higher doses 1 some organs, so dose
modilication factors were developed as described in the Techmcal Information Bulletin:
{stimating Doses for Platonium Strongly Retained in the Lung." dose is estimated
1o the colon, part of the gastrointestinal (G1) tract, using measured ai concentrations. The dose
tor the GI tract from an inhalation of plutonium is the result of plutonium that is deposited in and
subscquently cleared from the lungs. Because Type Super § plutonium is retained in the lungs
for 2 longer time than more sojuble forms ol plutonium (Types M and S). less is transferred to
the 61 tract. and hence the dose is lower than for an equal intake of Type M or Type 8

phutonium. Therefore, dose adjustments for plutonium (plutonium-239 and its mixtures) strongly
retained in the lung (Type Super 8) are not required for the dose 10 the colon. 7

In the case of the red bone marrow, a systemic organ (a portion of the body not inctuded in the
respiralory or gasirointesiinal tracts), the dose to a systemic organ from an inhalation of
plutonium 15 the result of plutonium that is absorbed into the bloodstream. Because Type Super
$ plutonium is retained in the lungs for a longer time than mwre soluble forms of plutonium
(Types M and 5). tess is transferred to the blood, and hence the dose is lower than for an equal
intake of Type M or Type S plutonium. Theretore. dose adjusiments for plutonium
{plutonium-239 and s mixtures) strongly retained in the lung (Type Super S) are not required
for the dose o the red bone marrow.

The total interna) dose assigned for each cancer in given in the table below,

FO Bescription Diagnosis Date | Total Internal Dose (rem)
. Colon. ascending nass. adenocarcinoma ¢ 1071972009 {(1.248 '
L ~ Multiple myeloma O E192m2 7.943

Dose from Radiolagical Incidgitts

I 7 el 20
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WHOLE BODY EXTERNAL RADIATION EXPCSURE SUNHARY

o O i 97

EYPOSURE in mren

Film Badge

Rover Penetrating
Year Dogimeler Bets Gamma Neutron Total
196k /0 [ 0 o /a
1965 O G /00 [ /52
1966 3 o 150 0 /183
1967 % O o O o
1968 % O o o o
1969 e 0 % % o
1970 4 o C O o
1971 ", o o 0 o
1972 o ?, 0 o o
1973 ¢ o o O o
197k 0 o e, o o
1975 o o | o o o
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Argonne Flahmal Laberatory
MEALTH SERVICE

Name«Last Flrat Middle Unit No.
Date Division nr Group Site
9419 /51 ANL

" ACCIDENT OR EMERGENCY REPORT

site D15 (Special Materials Bhack) pepertment Pire Protectlon
. Qucupation Supervisor

Address . Telephone

Date of Accident 5/23/’51 Time Age SEMwD Ruce

Ristory of

Circumstances of sccident or complaint. Physieal findings, treatment snd dissbility:

Seppember 19, 1951s

Bxposure to fumes of burning wranium on 5/23/51, HNo illness resulted. DBiloassay
studies revealed eéxposure was less than harmful levels. Mot reported to
insurance carriar; not cousidered an industrial illness, '

This note is for recerd purpcses only,

TAH:el Earl &, Hathanay, M.,D.
s OF I T .
LOSS OF TIME From (Tatey ° (Tmte)-
FORM MO8

Official Use Only/Privacy Act Information
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Office of Compensation Analysis and Support Document Number: —
Program Evaluation Report Effective Date: 9/11/20607
Revision No. 0

Evaluation of Incom plefe Internal Dosimetry Records frove kdabo, Page | of 3
Argonne — East and Argonnce — West National Laboratories

Author: __Signatyge on file Date:_ 9/t 12007 Supersedes: None
Dave Allen, HP Feam Leader

Approval: _ Signature on file Date:__9/11/2007
Brant Ulsh, Research Health Scientst

RECORD OF ISSUE/REVISIONS

ISSUE EFFECTIVE REY.NO. DESCRIFPTION
AUTHORIZATION DATE
DATE

New document to determine which
9/13£2007 913172007 0 previously completed claims require
revisions as a resull of new desimelry
data 8t INL, ANL-E, and ANL-W,

1.0 Bescription
In April/May 2006, while reviewing dose reconstructions (DR) for an Idaho National

Laboratory (INL) case and an Argonne National Laboratory — East {ANL-E) case, a
particular notation {“no recordable dose™) in the INL dosimetry response. as well asa
similar notation (“no internat dose™) in the ANL-E dosimetry response, was questioned.
Both the INL and ANL-E points of contact {POC) were contacted and asked if this
notation mcant that the encrgy empioyee (EE) was not monitored. The INL POC
responded thal this nolation meant that this particular EE may have been monitored but
no internal dose was assigned. The ANL-E POC provided information that the EE had
internal dose records for most years of his employment. {Although Argonne National
Laboratory ~ West (ANL-W} requests are sent thru the Chicago Operations Office, the
dosimetry records are provided by INL..]

In May/June 2006, it was determined that INL/ANL-W/ANL-E did not consistently
include internal dose data in all of their individual dosimetry responses and that
additional requests were needed for submitted/non-compensable cases. For a particular
enaployee. INL/ANL-W/ANL-E either provided all or none of the EE’s internal
dosimetry records. The indication that there may be internal dosimetry data not submitted
to NIOSH is that the OCAS-INT-004 {check-box form) has a hand-written note next to
the internal dosimetry slatus sccfion that says — *no internal dose™ or “no recordable
dose.”




Office of Compensation Analysis and Support

Program Evaluation Plan Document Number: —

Effective Date: 9/11/2007 Revision No. 0 Page 2ol 3

2.0 Issue Evaluation
In July/August 2006, all INL/ANL-W/ANL-E submitted/non-comp cases were reviewed
to determine if additional requests were needed. At that time, there were 603 INL, 64
ANL-W and 56 ANL-E submitted/non-comp cases. Since the middie of 2006, several of
the cases were submitted to DOL (either before or afer the receipt of the additional
response). As of 1/24/2007, there were 677 INL, 87 ANL-W and 69 ANL-E
submitted/non-comp cases. Each case was reviewed to determine:
- how the internal dosimetry status section on the OCAS-INT-004 was completed
(not marked: or marked as provided, not readily available, or does not exist),
- if a hand-written note was indicated on the form (no internal dose/exposure, ho
recordable dose, no monitoring required, not monitored, etc.), and
- if internal dose records (in-vivo or bivassay records) were provided within the
response.

Based on the information resuiting from this review, # was determined that additional
requests were needed for INL/ANL-W/ANL-E cases that met one of the following
eriteria;

- the OCAS-INT-004 was marked as internal dosimetry records provided with or
without a hapd-written note stating “no internal or recordable dose,” and there were
no internal dose records in the response,

- the OCAS-INT-004 was marked as internal dosimetry records not readily available
with or without a hand-writien note stating “no internal or recordable dose.” and
there were no internal dose records in the response, or

- the OCAS-INT-004 had no markings or notations, and there were no internal dose
records in the response,

For INL/ANL-W. some responses contained notes stating that the EE was not monitored
or that the records show no record of the EE being monitored or receiving dose at
INL/ANL-W. These noies may appear on ¢ither the QCAS-INT-004 or on a memo within
the response. Additional requests were not generated for cases when this information was
provided within the response,

For ANI.-E, some responses contained additional notes on a memo within the response
such as data was not available, minimal dose based on bioassays. no internat doses
assessed, ete. Additional requests were generated when these notations cccurred within
the response. Also, some responses contained notes stating that the EE was not
monitored, that no internal radiation exposure records were on file, or that no bicassay
records were found. These aotes may appear on either the QCAS-INT-004 or on a memo
within the response. Additional requests were not generated for cases when this
information was provided within the response.




Office of Compensation Analysis and Sapport

. Document Number: (N EEGG—_G
Program Evaluation Plan

Effective Date: 971172007 Revision No. 0 Page 3 of 3

3.0  Plap for Resolution er Corrective Actiop

Additional requests were sent in August/September 2006, By April ol 2007 a response
was received [or cach of the request. These requests resulted in receiving internal dose
data for 83 claims, 62 from INL, 14 from ANL-W, ¢ from ANL-E and one with
additional records from both INL and ANL-W.

Some of these cinims have already been returned to NIOSH for new dose reconstruction
for various reasons. The new dose reconstructions wili consider the new data received.
NIOSH is requesting the remaining claims be returned for a new dose reconstruction.
This consists of 68 individual claims. A list of these claims will be forwarded 1o the
Departrent of Labor. A new dose reconstruction will be completed for cach of the
claims using the new data,
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'NIOSH DCAS

NIOSH Report of Dose Reconstruction under the
Energy Employees Occupational lliness Compensation
Program Act (EEOICPA)

NIOSH 1D: DOL Case No. ‘ DOL District Office

Energy Employee

Name: -

fordd

- _ I Cleveland

4k 11/02/26

Fduie of Biveh

Cavered . o
Employment: 04:28/48 - 11/01/76 Argonpe National Laboratory-East
: Argonne, [L

Cancer: Celon, ascending mass, adenocarcinoma 153.6 10/19/20606

Multiple myeloma 203.00 06/19/2012
Calculations Performed By: Lawrence A. Page. Jr. 0627713
Peer Review Completed By: Louise M. Bukey, CLIP B7A03/13
Dose Reconstruction Approved By: 42;% H } S 7

5 Y 0711213
Beth M. Roifes
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‘The record of the telephone interview was evaluated carefully by the dose reconstruclor.
Information from the interview indicated that reached his “time radiation limit”
around 1970. According to the records, had no reported dose after 1967. Itis
possible that this comment ¥t fers to the potential internal exposure in 1972, which has been
addressed as described above. “There was no other information in the records or the Interview o
indicate that additional exposure potential exists beyond that determined by this best estimate of
radiation dose. '

Uncertainty

Uncertainties for al} external doses, except for medical X-ray dose, were caleutated using Monte
Carlo methods.'? as discussed above and applied as either a Weibull, normal, or iognom?al
distribution. Medical X-rays are assumed to have a normal distribution with a s'tan»dard deviation
of 30%.

tnternal dose estimates based on missed dose were applied as a triangular distribution (minimum
= zero. mode = dose calculated above, and maximum = twice the mode dose), whereas
environmental doses were applied as a lognormal distribution with a geometric standard

deviation.

Best Estimate of Radiation Dose

A best estimate of radiation dose was applied for each of the components considered in this dose
reconstruction. 1n some instances in which information was lacking or incomplete. claimani-
favorable assumptions were used.

Summary

“was exposed Lo various sources of radiation during his employment al
Arponng National aborawory Fast. The estimated doses 1{)_*

re provided in the 1able

below.

;,_._,,.....____...W___m__.ﬂw_ Diagnosis Date Dose (rem)

L Colon, ascending mass, adenocarcinoma 10/19/2009 13139

- __ Muitiple myeloma 6/19/2012 16.441

The reported dose is a best estimate Of—occupalionzﬂ radiation dose which will
support ¢laim delermination.

Anachment | contains the IREP dose reconstruction summary sheets that will be used by the
Department of Labor make the final probability of causation determination ol the claim.

Page el J6
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Lo oY

ARGONNE NATIONAL LABORATORY
HEALTH DIVISION

CHECK HERE FCOF
COU-ARDC

ACCIDENT OR EMERGENCY KREPORT

o

LASBT FIRST WED DL E FAYROLIL NO. AGE s x
I o7 w0 |was
HAME .
DEVISION OR DEPARTMENT SUPERVISIR JOB CLASSIFICATION
FID PANCHER FIRE CHIEF
TBATE OF HNJWRY . TIME SCEME OF ACCIOENY 2R EMERGENCY CATE OF FIAST VIaT TG HEALTH DHMVISION
6~19-69 6-17-63

. I :
JURED PEASON'S GXPLANATION OF CAUSE OF jURY: ___Bome smoke. from a .sodium fire blew inte his ploves, .

Edema of both hands

DI AGHOTIES: — -

Back fo wuﬁﬂtﬂ_

LIGRODS{TION:

None

BROBADLE LOET TiME -
(LD é

- ¥, W, Strehl, M. D

MISTORY, FHYAICAL FINDINGS, TREATHENT!

June 17, 1969

On the dorgal aspect of both hands thers is pitting edema 1 plus.
The skin does not appear to be burnad, He states that he has
decontaminated the area thoxoughly. To return in the morning for

ra-axamination.
X{;tmhi, M.B.
FWE ;dac
D T Dl FiRM: GATGENAL + MEAL T IRl
oIAELICATE ‘2 - ISDUSTHIAL SAFETY

SECTIDN QF TH3
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June 18, 196%
Edema involving the dorsal aspect of each hand has largely subsided.

S
A
A. J. Finkel, M.D.

AJPrmkfdac
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