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Nuclear Test Personnel Review Program 
Radiation Exposure in U.S. Atmospheric Nuclear Weapons Testing 

Approximately 200,000 Department of Defense ( D o D )  military, 
civilian and contract personnel participated in U.S. nuclear 
tests that were conducted during the atmospheric test series, 
primarily in Nevada and the Pacific Ocean. Many were exposed to 
low levels of ionizing radiation in the performance.of various 
activities. The doses generally were within the current federal 
occupational radiation guidance ( 5  rem per year) and averaged 
about 0.6 rem. Approximately 1,700 personnel received doses in 
excess of the current federal occupational radiation guidance. 

The Nuclear Test Personnel Review (NTPR) program, established by 
DoD in 1978 and administered by the Defense Nuclear Agency (DNA), 
provides test participants their recorded radiation exposure or 
assesses the most probable exposure. The basic means to measure 

was the film badge. Of the approximately 200,000 DoD 
participants in U . S .  atmospheric nuclear tests,  about 95,000 have 
film badge data available. The official repository for these 
records is maintained by the Reynolds Electrical and Engineering 
Company, a Department of Energy (formerly Atomic Energy 
Commission, AEC) contractor. Individual dose information is 
available from DNA. Requests for such information may originate 
from individuals, representatives authorized under the Privacy 
Act, the Department of Veterans Affairs (VA), or Congress. 

- dose from ionizing radiation at U.S. atmospheric nuclear tests 

Until 1955, film badges were issued to some of the personnel in a 
unit, such as a platoon, ship or aircraft. If everyone in the 
unit was.mpected to receive similar exposures, only a few 
representatives might be badged. If some personnel were to 
perform functions not typical of the unit as a whole, then those 
personnel were individually badged. After 1955, DoD and AEC 
policy changed to require the badging of all participants. Some 
badges were environmentally damaged during their use and were 
rendered unreadable, and some records were lost or destroyed in . 
the 1973 f ire  at the Federal Records Center in St. Louis. As a 
result, a significant portion of the NTPR effort has focused on 
assessing the exposure of personnel who were not issued film 
badges and those whose records are missing or incomplete. 

DNA considers all relevant circumstances when performing 
- radiation exposure assessments. Assessments begin with the 

determination of individual or .unit activities and the 
relationship of such activities to the radiological environment. 
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If records indicate the location of personnel and it is clear 
that  they were not exposed to a radiological environment, their 
dose is judged to be zero. In units where some members had film 
badges with valid readings and others did not have badges, doses 
for the unbadged personnel who participated in similar activities 
are inferred from the doses of their badged counterparts. Where 
there are insufficient badges, or where a common relationship to 
the radiological environment does not exist, dose reconstructions 
are performed. 

A Pot ntial. DNA researches activities of 
an individual or  his unit for the period of participation in an 
atmospheric nuclear test. Uni t  locations and movements are 
related to areas of radioactivity. If personnel were beyond the 
range of initial radiation (several miles) from nuclear 
detonations, did not experience fallout or enter a contaminated 
area, and did not come in contact with radioactive materials, 
they are judged to have received no radiation dose. 

r. 
from badged personnel to derive individual doses for unbadged 
personnel. A group of participants is identified who had a 
common activity and thus a similar potential for exposure to 
radiation. Identification of these homogeneous groups is based 
upon research of historical records, technical reports, or 
correspondence. Using standard statistical methods, the film 
badge data are examined along with a description of personnel 
activities to determine their validity for use in the 
reconstruction and their assignment to the entire group. Often 
the dose or time distribution of badge readings indicates that 
the group should be subdivided into more similar groups before 
proceeding further with the analysis. For each homogeneous 
group, the mean dose, variance and confidence limits are 
determined, and the upper limit dose is then assigned to unbadged 
personnel. This ensures that personnel are assigned doses that 
are higher than the average for the group based'on uncertainties 
-in the activity description. If individuals cannot be associated 
with a specific homogeneous group, statistical derivation of dose 
is not used. 

DNA uses film badge data 

Dose Calculation. DNA performs rigorous dose calculations when 
film badge data are unavailable for any part (or all) of the 
exposure period. DNA also performs calculations if film badges 
are damaged and cannot yield reliable dose data, if unique 
activities are ascribed to specific individuals, or if neutron or 
internal radiation exposures to a target organ are indicated. 
These calculations involve correlating the activities of an 
individual or unit with a fully characterized radiological 
environment. 

The calculation of dose is a standard scientific practice used by 
health physicists when the entire circumstances of radiation 
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exposure require assessment. First, the conditions of exposure 
are reconstructed to include all known activities based on input 
from the individual as well as information from official reports 
and historical documents. The radiation environment is then 
characterized in time and space, and collated with the activities 
and locations of the unit or the individual. In addition to 
gamma radiation that has been measured by film badges, the 
radiation environment includes neutron radiation for close-in 
personnel and beta and alpha radiation for personnel whose 
activities indicate the possibility of inhalation or ingestion of 
radioactive materials. Finally, the intensity of the radiation 
is determined for the entire period of exposure, from which the 
total integrated dose is calculated. An uncertainty analysis, 
which considers the values of all parameters used, provides a 
measure of the confidence of the calculations. Existing 
dosimetry is then analyzed and compared with the calculated dose 
to further enhance the confidence of the calculations. Where the 
potential existed f o r  inhalation or ingestion of radionuclides, 
internal dose commitments to the target organ are derived and 
provided to the VA and/or to the individual. These are doses 
accrued over a 50-year period after exposure which, when added to 
the film badge or calculated whole body dose, represent the total 
dose to the target organ specified. 

The above dose determination procedures have been reviewed by 
some of the country's leading scientists and were initially 
described in the Federal Register on May 20, 1982, and later 
amplified in the Federal R e g i s t e r  on October 21, 1985. 
Subsequently, the National Academy of Sciences (NAS) completed a 
"Review of Methods Used to Assign Radiation Doses to Service 
Personnel at Nuclear Weapons Tests." The NAS Committee on Dose 
Assignment and Reconstruction for Service Personnel at Nuclear 
Weapons Tests found that: 

"...the procedures used to estimate external radiation 
doses were reasonably sound.-...The NTPR has developed 
procedures that permit satisfactory estimates to be 
made of the external doses received by these 
participants. There are uncertainties in the dose 
estimates, but it appears that 99 percent of the 
personnel received doses of less than 5 rems, which is 
approximately the average dose received by the general 
population during the last 30 years from exposure to 
natural radiation and the use of ionizing radiation 
during medical procedures .... Although the committee 
concentrated only on methods, it found no evidence that 
t h e  NTPR teams had been remiss in carrying out their 
mandate. If any bias exists in the estimates, it is 
probably a tendency to overestimate the most likely 
dose, especially for internal emitters or when the 

I t  statistical procedure for assigning dose is used .... 
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DNA has developed the NTPR program to provide veterans with 

- information relevant to their radiation exposure. Dose 
reconstruction, as noted above, is based on evaluation of 
available records. 
personal records are invited to send them to DNA if it appears 
t h a t  their 'dose reconstruction is based on incomplete records. 
Further inquiries can be addressed to Defense Nuclear Agency, 
(ATTN: RAEM/NTPR), 6801 Telegraph Road, Alexandria, VA 22310- 
3398, or one may c a l l  1-800-462-3683. In Virginia, call 
(collect) 703-285-5610. 

T e s t  participants who can provide copies of 
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