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W I T H  G R AT I T U D E

To our Registrants – whose foresight and generosity built the scientific 
foundation of the USTUR and continue to inform radiation protection today.

2



United States Transuranium and 
Uranium Registries (USTUR)

1966 Registry conceived (U.S. Atomic Energy Commission ‘Plutonium in Man’ meeting, Rocky Flats)

1967 Registry proposed (7th Annual Hanford Biology Symposium, Richland)

1968

Plutonium Registry
established
Hanford Environmental 
Health Foundation contract

1970

Renamed U.S. Transuranium 
Registry (USTR)

Scope broadened 
beyond plutonium

1978

U.S. Uranium Registry (USUR) 
established
Administratively 
separate entity

1992

USTR + USUR = USTUR
consolidated into a single entity
Moved to Washington State University 
under a research grant

H I S T O R Y
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Analytical and management support: HEHF, Los Alamos Scientific Laboratory, Pacific Northwest Laboratory, Rocky Flats Plant



Mission
THEN
“To protect the interests of workers, employees, and the public by … the acquisition and 

provision of the latest and most precise information about the effects of the transuranic 
elements on man.” (Bruner 1967)

By the end of the 1970s, the mission had shifted away from epidemiology.

NOW
To advance understanding of actinide biokinetics and tissue dosimetry in occupationally 
exposed workers, refining dose-assessment methods that support epidemiology, risk 
assessment, and regulatory standards.

H I S T O R Y
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F O U N D AT I O N S

Why human data matter

Biokinetic models can be built on four types of 
evidence. The USTUR provides the strongest: 
H1 – data from humans exposed to the element 
of interest.

“Greater confidence can be placed in a biokinetic model 
based on H1 data than on H2, A1, and/or A2.”

Leggett, R. W., Bouville, A., Eckerman, K. F. (1998) Reliability of the ICRP’s 
systemic biokinetic models. Radiation Protection Dosimetry 79(1–4): 335–342.
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The Registrants

Volunteers who consent to postmortem whole-body or partial-body 
tissue donation.

Primarily DOE-site nuclear workers with documented 
actinide exposure and internal deposition of ≥74 Bq (2 nCi).

384
Enrolled

52
Whole-body

332
Partial-body

R E S O U R C E
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“The Atomic Man”

The largest recorded americium intake occurred during 
the 1976 Hanford ion-exchange column explosion, which 
released ~100 g of ²⁴¹Am.

→

Extensive Ca/Zn-DTPA chelation therapy→

Systemic deposition after treatment ≈0.5 MBq

ESTIMATED UPTAKE

>40 MBq†

B E S T - K N O W N  R E G I S T R AN T
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† First-year absorbed dose (Gy): lungs 11.3; liver 10.7; endosteal 
bone surface 8.8.



Health physics database
R E S O U R C E
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Tissue analysis results
R E S O U R C E
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LNTH – Thoracic lymph nodes



Beryllium at USTUR
R E S O U R C E
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The Registries fills a major gap in dosimetry by providing human data for model 

validation and development at a scale unavailable elsewhere.

U N I Q U E  S C I E N T I F I C  AS S E T

United States Transuranium and Uranium Registries
The USTUR allows exposure records, bioassay data, work histories, medical records, and 
postmortem tissue measurement results to be linked for the same individual.
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O P E R AT I O N S

From autopsy to dose estimation

Autopsy and tissue collection Radiochemical analysis Biokinetic modeling
Organ preservation Tissue activity measurement Intake and dose estimation

Every step carries uncertainty that must be quantified, not hidden.
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Primary research: actinide dosimetry
Developing, testing, improving, and parameterizing actinide biokinetic models

S C I E N C E
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Actinide dosimetry at every scale

The closer we look, the less adequate historical averages become. 
Accurate radiation protection requires models that reflect biological reality at every scale.
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B I O K I N E T I C S  AN D  D O S I M E T R Y



Site-specific uncertainty: material type
Different manufacturing processes produced plutonium in different physical forms, resulting in 
different absorption behavior in the human body.
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Plutonium research and 
processing supporting nuclear 
weapons and scientific applications

Pit (trigger) production and 
plutonium recovery with 
distinctive material chemistry

Large-scale plutonium production 
for nuclear weapons, beginning 
with the Manhattan Project

B I O K I N E T I C S  AN D  D O S I M E T R Y



Defining site-specific plutonium solubility
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B I O K I N E T I C S  AN D  D O S I M E T R Y



Quantifying the limits of site-specific modeling
W O R K  I N  P R O G R E S S
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1. Question
2. Materials

3. Method 4. Results

Withers et al. (2026) Descriptive partition using one-way ANOVA. 3rd Meeting of 
the International Society of Radiation Epidemiology and Dosimetry (abstract). 



R AD I AT I O N  E P I D E M I O L O G Y
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USTUR contributions to radiation epidemiology
Radiation epidemiology often relies on indirect measures of exposure and health outcomes



R AD I AT I O N  E P I D E M I O L O G Y

Biokinetic model uncertainties: organ activity 
as a proxy for radiation dose
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Study assumptions:
1. Chronic inhalation
2. Urine bioassay

Avtandilashvili et al. (2025) Validation of Bayesian modeling approach of 
uncertainty in organ doses using post-mortem measurements. Sci Rep 15: 20476 



R AD I AT I O N  E P I D E M I O L O G Y
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Cause-of-death misclassification: death certificates 
versus autopsy reports

McComish et al. (2024) Misclassification of causes of death among a small all-autopsied group 
of former nuclear workers: Death certificates vs. autopsy reports. PLOS ONE 19(5): e0302069.



R AD I AT I O N  E P I D E M I O L O G Y

Findings: correction increased point estimates on average and widened the 95% confidence intervals 
in our analyses, potentially altering statistical conclusions. A larger corrected effect estimate does 
not necessarily mean a more statistically convincing association.

How outcome correction changes the results
Common heuristic: correcting outcome misclassification strengthens the estimated association.

Why this matters: in low-dose radiation epidemiology, health effects are often small and conclusions 
are inherently marginal. 

Liu et al. (2026) Inference under outcome misclassification in health risk models 
using a simulation study with a validation dataset. Sci Rep 16: 11981.
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Use of AI: Changing the way research is conducted
N E W  H O R I Z O N S
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I N  C L O S I N G

Key takeaways

The USTUR is a unique worldwide resource for the comprehensive 
study of actinide elements in the human body.

The USTUR provides the scientific evidence required to ensure that 
safety standards remain adequate for these radioactive elements.

The USTUR supports radiation epidemiology by providing data needed to 
quantify uncertainty in dose estimates and health-outcome 
classification.
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Thank you for your attention!

C
hihuly G

arden and G
lass, Seattle, W

ashington, U
SA
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