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Overview

* NIOSH Dose Reconstruction Program
* www.cdc.gov/niosh/ocas

* Exposure Records (1942-1947)
* Dose Reconstruction Methodology under EEOICPA
* NASEM Committee Questions



http://www.cdc.gov/niosh/ocas

NIOSH Dose Reconstruction Program



NIOSH Dose Reconstruction Program - EEOICPA

* NIOSH created the Division of Compensation Analysis and Support
(DCAS) in 2001 to estimate work related radiation exposure (dose
reconstruction) for certain workers with cancer who filed claims under
Part B of the Enerqgy Employees Occupational lliness Compensation
Program Act of 2000 (the Act/EEOICPA).

* Part B is a portion of the Act that provides compensation of $150,000
and medical benefits to employees (or their survivors) for illness
caused by exposure to radiation, beryllium, and silica during their
employment at DOE, its contractor, or subcontractor facilities.



https://www.cdc.gov/niosh/ocas/pdfs/theact/eeoicpaall.pdf
https://www.cdc.gov/niosh/ocas/pdfs/theact/eeoicpaall.pdf

Radiation Dose Reconstruction for Energy Employees

* Department of Labor (DOL) is the lead agency for processing claims and
establishes employment at a covered facility (as defined by DOL and DOE)

* NIOSH only reconstructs doses of energy employees who file cancer claims
with the DOL under Part B of EEOICPA

* DOL assess other toxic exposures at these facilities through Part E of EEOICPA

* Covered period varies for each covered facility
* Hanford: August 1942 — present
Oak Ridge (X-10): March 1943 - Present
Los Alamos: August 1942 — present
Mallinckrodt: August 1942 — 1962, 1995 (remediation)
Dayton Project: July 1943 — 1950




Major Components of NIOSH Radiation Dose Reconstructions

* Organ Dose from External Sources

* Dosimeter Badges (Film, TLD), Exposure Rate Survey Measurements,
Source Terms

* Organ Dose from Internal Sources

* Bioassay (Urinalysis, Whole Body Counts), Dust Studies (Air
Samples)

* Organ Dose from Medical Sources
* X-rays and Photofluorography (PFG used for mass screening for TB)

* Organ Dose from Environmental Sources

* Survey records very limited environmental air monitoring in the
1942 - 1947 time period




Exposure Records (1942-1947)



NIOSH Exposure Monitoring Records

* Primarily obtain radiation exposure monitoring records from the
Department of Energy (DOE) for each energy employee

* NIOSH, through our contractor ORAUT, has produced Technical Basis
Documents on the radiation monitoring practices at most of the MED
Sites (Hanford, Oak Ridge, Los Alamos, Mallinckrodt, etc.)

 www.cdc.qgov/niosh/ocas

 Several of the Committee’s questions deal with exposure records. |
plan to provide some examples here and several later in this

presentation.
* Hanford examples of an Energy Employee
* Oak Ridge example for mixture of Energy Employees and Military
* Mallinckrodt example of both Energy Employees and Military



http://www.cdc.gov/niosh/ocas

Hanford External Monitoring Records
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Example Dosimetry Card from Energy Employee’s File




Hanford Internal Monitoring Records
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Example Bioassay Card from Energy Employee’s File



Oak Ridge Area External Monitoring Records
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Mallinckrodt External Monitoring Records
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NIOSH Dose Reconstruction Methodology



Exposure Models vs. Personal Monitoring

* Army Corp of Engineers managed the operations

* Most of the early exposure, dosimetry and bioassay data is located
on memos and letters between members of the Corp of Engineers,
Medical Section

* General Observation
* 1942-1944 — External exposure rate information
* Very few individual monitoring records

* 1944-1947 — Individual monitoring data more prevalent

* Use of individual film badge dosimetry greatly expands starting 1944
e Difficult units (Avg. R/day) and % Tolerance




Dose Reconstruction Methodology

* For Dose Reconstruction NIOSH uses a hierarchy of data
1. Personal monitoring data (film badges, bioassay)
2. Co-exposure data (aka co-worker data)

3. Exposure modeling based on measurement or survey data
* Workplace exposure rates and air sampling data

4. Source term exposure models

* Primarily use exposure models in the 1942-1944 due to lack of
individual dosimetry prior to CH-1553 (Pardue, 1944)




External Exposure Models

* Mallinckrodt survey example
in April and July 1944
captured at Atlanta NARA

* Frequently NIOSH has
sufficient individual dosimetry
for dose reconstruction or for
the development of Co-

exposure models in the post
1944 era

[P R L
23

26

27

30

31

32

33

128

126

127

209

Camnrle storepge Koom
Flant 4 0.1

Ingot Storage Room
Four faet from plle
ripo metal. 0.1

In-ot Storgge and

packing ro w, three

feet frocm piia ore

soraps in eribd, 0.1

Instrumant set on top
of chiprper's tadle. 0.8

On teble where ingot le
pushed out of bomb after
remelting, 0.4

Four inches from slag
t at oame out of To=-
notion tozb. 1.0

Two inchee Trom pile
of slar 'n sa~ple a~ing
b o

Gne iach from grecn
salt that is normally
handled; to ceo how

maeh it has agod. C.4

Three inches from plate
of residue Being dfied in
an oven. 1.0

Cn top of barrel of resilue
that had becn in storage
tor six of scven months. 0.2

ln passageway, about six
feat from 8a ¢ barrcl as
mecsuren.ot mumbor 123 0.3

Two iaches from pile of
trays in which H.C. &
$,K,G, residue ®re dried. 0.2

Ghotgun package oontalning
three bottles.

>y S

Six ‘nohes al
recssating fu

-67

4-20~44
4-20-44
4-20-44
4.20-44
4-20-44
4=20-44

less than 4-20-44
C.02

4=20-44

4=L0=44
0.05 7-1E-44
0.0 T=1B=4:
0.04 7-l8-44
0.02 1l=1i-44

11-15-44

Tybout, 1945a

16




Internal Exposure Models

* Heavy reliance on exposure models
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Claimant Favorable Exposure Models

* Co-exposure models have higher uncertainty in the dose compared to
individual dosimetry and bioassay

* Exposure models generally have higher uncertainty than Co-exposure
models

* For exposure models, NIOSH tends to use three or four general
categories (Production Worker, Labor, Supervisor, and Clerical) for dose
estimation instead of a job specific exposure matrix

* As a compensation program we also tend to be claimant favorable and
overestimate the dose by using the upper 95t percentile of the
measurement data distribution




NASEM Committee Questions



Question #1 - What data does NIOSH have access to

1. Given NIOSH's important role in supporting EEOICPA, what data, records, or other
information does NIOSH have access to and/or custodianship of from 1942-1947
related to individual exposures, number of people exposed, activities conducted, or

stervice

similar?
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Question #2 - Exposure Information Captured

2. What exposure information is captured or recorded? Do you have the
associated dosimetry for any radiation exposure information?

* Before 1945, mostly exposure rate information for external dose and air
dust studies for internal dose

* Personal dosimetry and bioassay begins to become more prevalent
after 1945




Question #3 - NIOSH’s Experience

3. What experience does NIOSH have with performing dose
reconstruction for individuals from 1942-1947? What process do you

use to identify surrogate populations for these types of historic
exposures? What exposure information is captured or recorded? Do

you have the associated dosimetry for any radiation exposure
information?

e Quite a bit of experience
* The Use of Data from Other Facilities in the Completion of Dose

Reconstructions Under the Energy Employees Occupational lliness
Compensation Program Act — OCAS-IG-004



https://www.cdc.gov/niosh/ocas/pdfs/dr/ocas-ig-004-r0.pdf

Question #4 - Ability Identify Service Members

4. Within the data or information you have available, is there a
mechanism to identify service members or veterans?

 Sometimes there is sufficient data, other times there is not a
mechanism or indication
* Greatly depends on the facility and the data obtained




Question #5 - Work History Availability

5. Do you or any partnering organizations keep work history and/or
military history, such as information on employees who entered
and/or left the military? For energy workers who may not have been
active military, are there indicators of veteran status in existing
records?

* Yes, we obtain work history from the Department of Labor (DOL) who
define the covered employment period for us to reconstruct the dose

* No military history is provided, but we occasionally see breaks in
employment for military service especially during the Korean and
Vietham wars

e OQutside of our scope so we haven’t really looked for this information




Question #6 - Health Effects Information

6. What health effect information is captured? Only the compensable
conditions? Other comorbidities?

e Under Part B of EEOICPA, we only obtain cancer diagnosis information
from the Department of Labor
* Use the cancer diagnosis to estimate the dose to the target organ




Question #7 - Where does NIOSH Exposure data come from

/. From where does NIOSH typically receive data or records related to
compensation requests?

* Request and receive individual radiation monitoring records primarily from
the Department of Energy (DOE)

* Conduct data captures at DOE sites to retrieve pertinent records mostly for
Technical Basis Documents and Co-exposure model development

e Conduct data captures at National Archives Records Administration (NARA)
facilities primarily for Atomic Weapons Employers — AWE records

* Also obtained exposure records from large vendors (Landauer, etc...)

* Routinely search the internet (OSTI, Universities, other online records
holdings)




Question #8 - Other Contacts

8. Is there an organization or person that you would recommend the
committee reach out to who might have access to data types
mentioned (the committee has reached out to DOE, VA, DoD, and
NARA)?

* Paul Blake from Defense Threat Reduction Agency (DTRA)
* Martha DeMarre — retired from NTS (Dosimetry Historian)

* Department of Labor (Part E)
* Energy Workers Program | U.S. Department of Labor (dol.gov)



https://www.dol.gov/agencies/owcp/energy

Question #9 - NIOSH Site Profiles

9. How are Site Profiles created and what information is retained after
completing the profile?

* Six (to eight) sections to a full Site Profiles
 Sections follow the dose reconstruction components discussed previously
 ORAUT-TKBS-XXXX-1 (Introduction)
 ORAUT-TKBS-XXXX-2 (Site Description)
 ORAUT-TKBS-XXXX-3 (Medical Dose)
 ORAUT-TKBS-XXXX-4 (Environmental Dose)
 ORAUT-TKBS-XXXX-5 (Internal Dose)

 ORAUT-TKBS-XXXX-6 (External Dose)
* ORAUT-TKBS-XXXX-7 (Internal Co-exposure Dose) - New
* ORAUT-TKBS-XXXX-8 (External Co-exposure Dose) — Under-development




Question #9 - NIOSH Site Profiles cont.

9. How are Site Profiles created and what information is retained after completing
the profile?

* Alarge portion of the information in our site profiles is applicable to an
epidemiologic study (monitoring practices, MDAs, etc.)
e Our Contractor (ORAUT) prepared the vast majority of our site profiles
e Conduct data captures on DOE sites or at NARA facilities
* Analyzed and compiled the data and information to create the site profiles
* Site profiles are working documents and are continuously updated
* Internally reviewed by multiple Health Physicist and eventually approved by the
DCAS Associate Director for Science (ADS)
* All of the information (data, analysis, etc.) is retained in our Site Research Database
(SRDB)
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Questions?

Centers for Disease Control and Prevention (CDC)

National Institute for Occupational Safety and Health (NIOSH)
Division of Compensation Analysis and Support (DCAS)

1090 Tusculum Avenue

Mailstop: C-45

Cincinnati, Ohio 45226

Office: (513) 533-6870
Mobile: (513) 206-3069
Email: ttaulbee@cdc.qgov

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348 www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Prevention.
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Additional Examples



External Exposure Model Example

* Inspection of Drums in a
Warehouse at Oak
Ridge - August 1944
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2, In warehouse #2, at present, no one is working more than ore or
two days per month. In this werehouse are stored hizh grade ore, oxids
residues ard tailings. Samples of tie air in the warehouse takten 23 llev 44,
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Dayton Project Internal Monitoring Records
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