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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
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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 Energy Employees Occupational Illness 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.
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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
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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
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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.gov/niosh/ocas
• Several of the Committee’s questions deal with exposure records.  I 

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
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Hanford External Monitoring Records

• Pencil 
Dosimeters and 
Film Badge 
Records

• (Jan 5, 1945 – 
Feb 8, 1945)

• Data provided 
by the 
Department of 
Energy

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

• 1946 Plutonium 
Urinalysis

• Data provided 
by Department 
of Energy

Example Bioassay Card from Energy Employee’s File
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Oak Ridge Area External Monitoring Records

• 1945 Mixture of 
Civilian and Military 
external monitoring 
records

• Data captured from 
the Atlanta National 
Archives and Records 
Administration (NARA) 
(October 3, 2003)

Hayes, 1945
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Mallinckrodt External Monitoring Records

• 1945 Mixture of 
Energy Employees 
and Military External 
Monitoring Records

• Data captured from 
Oak Ridge Operation 
Vault 
(November 15, 2004)

• Page 11 of 14

Military

Military

Military

Military

Military

Military

Military

Military

Military

Geissinger, 1946 12



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
• Difficult units (Avg. R/day) and % Tolerance
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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)

15



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

Tybout, 1945a 16



Internal Exposure Models

• Heavy reliance on exposure models 
using air sample data 1943-1947

• Some individual bioassay at major 
Department of Energy sites starting 
around 1945-1946 

• plutonium was a much greater 
concern compared to uranium

• Very little bioassay at Atomic 
Weapons Employers, therefore, air 
dust studies (exposure models) are 
used throughout the 1940s and 
1950s  

Tybout, 1945b
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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 95th percentile of the 
measurement data distribution 
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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 
similar?

Pacific Proving Ground – Operation Crossroads

Roster captured from Atlanta NARA

Film badge printout scanned at DOE Nevada Test Site
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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
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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? 

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

Reconstructions Under the Energy Employees Occupational Illness 
Compensation Program Act – OCAS-IG-004
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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
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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 
Vietnam wars

• Outside of our scope so we haven’t really looked for this information

24



Question #6  - Health Effects Information

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

• 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  
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Question #7  - Where does NIOSH Exposure data come from

7. 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 

• 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)
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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)
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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
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Question #9  - NIOSH Site Profiles cont.

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

• A large portion of the information in our site profiles is applicable to an 
epidemiologic study (monitoring practices, MDAs, etc.)

• Our Contractor (ORAUT) prepared the vast majority of our site profiles
• 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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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.

Questions?

Timothy D. Taulbee, PhD, CHP
Associate Director for Science

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.gov

mailto:ttaulbee@cdc.gov


Additional Examples



External Exposure Model Example

• Inspection of Drums in a 
Warehouse at Oak 
Ridge - August 1944

Ferry, 1944 33



Dayton Project Internal Monitoring Records

• 1944 Polonium 
Urinalysis

• Memo captured 
from microfiche 
at Mound 
(July 6, 2006)

Silverman, 1944 34
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