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National Plutonium Registry - The USAEC Vision

USAEC (DBM) Meetihé%n “PlutomumContammatlon in Maﬂ :
- July 25-26, 1966, Denver‘(‘ROfk“"Fl ‘ —

R.O.McClellan |

C.W. Piltingsrud

W.D. Norwood

ﬂ C Thompso
/- BMIL(NW)

WASHINGTON STATFE.
[UNIVERSITY

World Class. Face to Face. USTUR: Learning from Plutonium and Uranium Workers




Slide 3

Pre- USTUR Milestones

e 1949: started Hanford Autopsy Study

 1968: founded National Plutonium Registry, at the
Hanford Occupational Health Foundation

* 1970: name changed to the U.S. Transuranium Registry
(USTR)

« 1978: founded the U.S. Uranium Registry (USUR)
¢ 1979: Stuart Gunn - first whole body donation

* 1983: Harold McCluskey (‘Atomic Man’) - dedicated issue
of Health Physics Journal (October)
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USTR Landmark: (i) 1976 Hanford 24'1Am Incident

= Explosion of ion-exchange column containing ~ 100 g 24'Am

® Chemical operator injured - acid burns, superficial cuts (face and
upper body)

" From 1 to 5 Ci (~ 40 - 200 GBq!) deposited on injured worker
and his clothing
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USTR Landmark: (ii)1979 Whole Body Donation

= Donor (radiochemist) worked with unsealed 24TAm source in his
doctoral research (1952-54)

= First indication of intake was detection of 24'Am in urine sample
(1958 routine surveillance program) - No chelation therapy

= Contemporary estimate of intake 0.23 - 1.1 yCi (~ 8 - 40 kBqg!)
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REPORT ON THE ?*'Am CONTENT
OF A WHOLE BODY
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USTUR Milestones

e« 1987: USTR and USUR administratively merge into USTUR

¢ 1992: a 3-y DOE grant to Washington State University for
the management and operation of the Registries

¢ 1992: USTUR expansion - creation of National Human
Radiobiological Tissue Repository (NHRTR)

* 1996: the U.S. National Radiobiology Archives (NRA)
transferred from PNNL to USTUR

« 2009: Laboratory Facilities moved to Richland, WA
« 2010: NRA collection transferred to Northwestern University
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USTUR Mission

...to follow up occupationally exposed workers,
from exposure through full lifespan, by studying
the biokinetics (uptake, translocation and

retention), and tissue dosimetry of the actinides
(Pu, Am and U).

http://www.ustur.wsu.edu/Mission/index.html
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USTUR Registrants

...to date, 330 former nuclear workers mostly
from DOE-owned or leased facilities with known
history of exposure to actinides voluntarily
donated their entire bodies (39) or tissues (291)
for scientific research.
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USTUR vs. General Public

239+240Py concentration, Bq kg!

Activity ratio,

Tissue e.g. Case 0209 General public (GP) USTUR:GP
Value +SD | Average’| +SD Value +SD
Soft Tissues:
Lung 1.34E+00 3.00E-02 | 3.75E-03 3.01E-03 356 287
Lymph Node | 7.37E+01 2.23E+00|3.11E-03 1.36E-03 | 23,729 10,412
Liver 1.59E+00 3.47E-02 | 1.91E-02 3.89E-03 83.3 17.1
Kidney 1.61E-02 1.83E-03|1.48E-03 5.23E-04 10.9 4.1
Spleen 9.45E-02 7.59E-03 | 2.96E-03 31.9 2.6
Bones:
Vertebrae 2.04E-01 3.59E-02 | 6.26E-03 2.72E-03 32.7 15.3
Rib 3.29E-01 5.55E-02 | 2.70E-03 122.0 20.5
Sternum 2.17E-01 1.54E-02 | 2.96E-03 /3.2 5.2

T - from 4 studies in Japan, USA, Germany and Kazakhstan
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USTUR Registrant Statistics

Total Active (Living) and Deceased Registrantst: 416

Living Registrants: 81
Potential Partial-body Donors: 61
Potential Whole-body Donors: 13
Special Studies: 7

Deceased Registrants: 335
Partial-body Donations: 291
Whole-body Donations: 39
Special Studies: 5

Inactive Registrants: 459

Total Number of Registrants:

T - as of January 12, 2012
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File Room - ‘Gold Mine’
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Health Physics Database

Caze Mo | Q000

Admin ”Heu:lice;l | Haﬂ E.Hem _. Heélth F'HI,ISiu:s | Clinical Pathology | Fleciistrant's I et of Kin:

M ame |Fake Registrant |First Marme | I Deceazed Ny
Address |123 1zt Avenue |.-'1'-.n_l,lt|:|wn |"-.-k-".-’-‘-. |EIEIEIE|EI Deceaszed Date | 1142000
Sex (M Birth D1ate | 114910 Site |H.-'1'-.N Renew [ ate |
S5HM | not shown Autopzy Tepe (RO Med Hiztory ] by | 112000
Feg Mo Telephone |not shown Expozure Histary | Y | 112000
Comment |Comment HF Completed | Y |
Thiz recaord for caze 0000 iz a fake for documentation purpozes anly. H Beceived
Thiz memo field containg a synopziz of the program adminiztrator's SEELEE | |
hiotes about the regigtrant.  This iz where infarmation from the miost F adcherm | N | 112000
recent telephone contact can be found.
Category |1
Autopzy Report: | Y
Death Cerificate:: | M

H‘i‘}‘bl‘ "+"‘§‘ﬁ"*‘dmi”

FRepart
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Health Physics Database

Admin .“Heuélic.;l.: Rad Chenm Health F'Hvsiu:s Clinical - F.'a.thculnqv F.Ieciistrant'.s. Mest of Kln

N. Caze Mo IW
A m_ | _Meu:liu:al | Bad Ehem: Health Physics M I Pathology | Begistrant's Mest of Kin_
: MEDIUM | DATE |ISOTOPE |NUM| INEQUALITY | VALUE| UNIT |VOLUME | VOLUME =
Reg | P |Urine 12/6/1955 U 0 d/m
Comn || Urine 12/27/1955 U 0 d/m
| | Cum.Extrem.E 12/31/1955 0| mrem
| |Ann. Shallow 12/31/1955 60 mrem
| [Ann. Deep 12/31/1955 0/ mrem
Urine 2/3/1956 U 0 d/m
Urine 3/6/1956 U 0 d/m
Urine 4/2/1956 U 0 d/m
Urine 5/3/1956 U 0 d/m
Urine 5/28/1956 U 0 d/m
Urine 7/211956 u 0 d/m
rina //911/195R Ll N dim
Record: [I4 ] [ 1 [»][r1]r* of 132 1 [l r
WASHINGTON STATE
(UNIVERSITY
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Health Physics Database

Caze Mo | Q000

Admin mf-.“leuélic.;l.: Rad Chem Health .F.'H.I,Isics :.Elin-i;:al [ F.'a.thculnqv .F.I.eciis.trant.'.s. Mext of Kln

M. Caze Mo a0

A m_ _Meu:liu:al | Bad Eherr;: Health Physics M I Pathology | Begistrant's Mest of Kin_
C Caze Mo IW
Fea | P Bmm | Medical| Fad Chem | Health Physics - E'iﬂiCa'I;-F’athl:lll:ll:l'r' | Bedistrart's Newt of Kin | _
= C[:Ir Lab | Nuclide | Tissue |Residence Time| Type | Autopsy Wt | Wet_wt [ Ash_wt| Conc_y
- {anr [P [LANL Am-241 BRAIN 207/C 1400 1215 -0.000
[ {anr | [LANL Am-241  KIDNEY 20.7C 310 214 0.0127|
- lunr | [LANL Am-241 LIVER 207 ¢C 1800 1142 0.0095
 lurr | [LANL Am-241 LN TRACH BRONC 20.7|C 3.5 0.7831
 lunr L [LANL Am-241  LUNG L 20.7|C 443 0.0100
[ lunr | [LANL Am-241  LUNG R 20.7C 403 0.01
- lunr | |LANL Am-241  SKEL VERT 207 ¢C 109 0.0042
" lurr | [LANL Am-241 | SPINAL CORD 20.7|C 56 0.0238
[ Tiiee | [LANL Am-241  SPLEEN 207/C 180 160 0.0020
Record: | [ ANL Am-241 THYROID 20.7C 20 9.8 0.6
| [LANL Am-241 TUMOR 207 ¢C 0.1
| [LANL Pu-238 BRAIN 20.7|C 1400 1215 0.0002 -
Record: |E| [ 4 |Z||EL@ of 39 4 I }
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Health Physics Database

Caze Mo | Q000

Admin ”Heu:lice;l | Haﬂ E.Hem Heélt.h F'HI,ISiu:s | Elini;:al F.'a.thculnqv | Fleciistrant'.s Ne:-:t of Kin:

M. Caze Mo a0

Add ; —
.-’-'-.u:lmin_ | _Meu:liu:al | Bad Chem | Health Phusics | Clinical _ Pathology | Begistrant's Mext of Kin
C Caze Mo oot
Reg | P Br!r Adrmin | Medical| Bad Chem | Health Physics | Clinical | Pathology | Registant's Mest of Kin
Comn | [M0Or
] Ciir | Caze Mo om
| |Anr i ﬁﬁ idmin | Medical | Bad Chem | Health Physics | Clinical | Pathology | Begistrant's Nest of Kin |
Anr B . . . o o o -
 |unr [ |LAM
uir | |LAM Retired: | b Height: Weight | 189 || Physican: | Address: |
] Ur?" — ﬁﬁ Do you have documented deposition of radioactivity in your body 7 |Y If yes, what isotopes(s) IH
L Urr || Have you ever been routinely monitored for radioactivity in urinalysis or in-vivo counting |
| (Urr || LAM Do you wear fhave you worn a dosimeter (TLD/film badge) at worlk ?
Urir _L-"E'\r" Have you ever been exposed or contaminated in a radiation inddent ? |Y
[ Tiiee | [LAD Have you ever undergene radiatien therapy or diagnesis ? If yes, list physidan and hospital |
Record: LA
| |LAM
| [LAN
Record:

Radiation Exposure History | Chemical Expozure | Smoking History | Employment Histary | Family History | Motes
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Actinide Tissue Analyses

. 239+240py; 238py 239py 240py 241py
° 24]Am

5 234U’ 235U and 238U’ 236U

. 232Th
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Analytical Measurement Techniques

e Alpha Spectrometry (AS): 239+240py, 238py, 241 Am,
234|) 235\, 238(), 232Th

* Inductively Coupled Plasma Mass Spectrometry

(ICP-MS): 239Pu, 240Pu, 240Pu/239Py,(¢41Pu, 241 Am),
234() 235y, 238, 236

« Kinetic Phosphorescence Analysis (KPA): total U
e Autoraiography (AR): total a-Pu
* Neutron Activation Analysis (NAA): 228Th, 232Th

WASHINGTON STATE
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USTUR Laboratory Facility

« Total laboratories and warehouse space: 555 m?

WASHINGTON STATE
UNIVERSITY
A

World Class. Face to Face. USTUR: Learning from Plutonium and Uranium Workers




Slide 20

Autopsy Room
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Autopsy Room
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National Human Radiobiological Tissue
Repository (NHRTR)
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NHRTR Sample Storage

e 10 % buffered formalin-fixed tissues

« Vacuum sealed tissues: at -30°C or -70°C
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THEMIS Inventory System
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THEMIS Inventory System

—
3 Main Menu E Inventory Menu E Selection Criteria _ﬂ-ﬂJ Container Info

Container Info | ooe | | | e | | e | a2 |

Double-Click Container # to preview Container Receipt

Container # Date Entered Entered By Collection Received From Source Class

c11000120 J§12/13/20115:18:50 P [foavid McLain USTUR _Zl [ -
Facility: LAE Room: AREA 111 Detall h.HELF 01B
carrer: Condition: B O . ciooard Box: brown

Notes: |DS46 fixed samples

ES Container Samples

Case # Sample# Barcode Date Received Received By Received From Parent

David MeLain [

Sample Type: BRI IR

cord: M 1ofl Ll “ Filtered | Search

WASHINGTON STATE
[UNIVERSITY
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Radiochemistry Laboratory
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Radiochemistry Laboratory
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Counting Room

* ORTEC alpha spectrometric system

 Electrodepositied a-sources (planchets)

CASE 6730~ A
T2000 P
7o0os f
T2c007 P
720009 ¢
730010 P
Taco )| P
7300 /15 P
T200 1Y P

[
a
2,
4.
S,
G,
7
3.
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Storage Area: Acid Solutions
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USTUR: http://www.ustur.wsu.edu/

De-identified Data:

e Case Narratives
« Radiochemistry
 Health Physics

Pathology

WASHINGTON STATE

9 [ INIVERSITY
G

World Class. Face to Face.

AZindex Campuses

WASHINGTON STATE washington State University College of Pharmacy

What's New? LEARNING FROM PLUTONIUM & URANIUM WORKERS
Contact Us

Dr. Anthony James

College of Pharmacy retires and Dr.
. Sergei Tolmachev

Home 2 & : ; = is promoted to
History of Registries A\ \ USTUR director.
USTUR ‘.‘ , \
De-identified Data . Read More »

Case Narratives 3 !

Radiochemistry “ ,\\\\\_\-\_ ¥ .‘\‘\\

Health Physics
Pathology Dr. Tolmachev Dr. James

NHRTR

National Human
Radiobiological Tissue
Repository

Eﬂ Ilu E l !'
Advigory Committee  Policy/Procedures  Faculty/Staff

HRA Graduate Projects  Conferences/Sympesia  Publications
National Radiobiclogy
Archives

Links

@ \fiew Dr. James presentation to NIAID/NIH entitled "What We
Should Learn from Lifetime Follow-up of .S, Former Plutonium
Workers”.

# Run streaming video presentation "USTUR: The Fifth Decade of
Worker Follow-up”

= WSUUSTUR receives commendation from DOE's Chief Health
Safety and Security Officer

@ 2011 Scientific Advisory Committee Meeting

USTUR Lab a Unique Facility for WSU Students

WSU's Office of Marketing and Creative n
Senices identified the USTUR R
Laboratory as a unique facility that is | e
available to the students at WSU. We
expectto be included on the College | |

Board website in a few months. d

= Accessing the College Board website

USTUR: Learning from Plutonium and Uranium Workers

zzUSiS WSU Search W5U Home

@ll-‘"" RSITY United States Transuranium & Uranium Registries ﬁ

USTUR Mission  AboutUs  Registrant Login

Visitors

&= ss
166 ]
=] 148 283

® 102 i 32
[0 97 e 27
- 75 Bz
You: B Newest: B
(since May 17, 2010)

Public Outreach
= WETUR in the Community

USTUR in the News
The USTUR was
featuredin a

front-page

Tri-City Herald

article on

Sunday, October
24,2010,

= Readthe article online

Sabbatical Researcher
to Study Ca-DTPA
Therapy at the USTUR
Research Center

Dr. Breustedt -
ofthe
Karlsruhe
Institute of
Technology
(KIT),
Karlsruhe,
Germany - will
be modeling the effects of
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Other Available for Research Materials

« Thorotrast Cases - acid solutions and frozen tissues
« Los Alamos ‘Environmental Study’ - acid solutions
 Radium Dial Painters - dry bones and frozen tissues

« WHO

 Pu injections study - dry and plastic-embedded bones

WASHINGTON STATE
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Other Available for Research Materials

e Thorotrast Cases - acid solutions and frozen tissues
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Active Collaborations

Pacific Northwest National Laboratory, Low Dose Program

Idaho State University, Health Physics Program

Joint Center of Pathology, Division of Biophysical Toxicology
e Laval University, Department of Chemistry

« Health Canada, Radiation Protection Section

« EURADOS, Internal Dosimetry Group (WG-7)

« Karlsruhe Institute of Technology, In Vivo Counting Facility

« Gent University, Department of Analytical Chemistry

WASHINGTON STATE
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Active Collaborations

Pacific Northwest National Laboratory, Low Dose Program
ldaho State U

Joint Center o

e Laval Universi
« Health Canad:
« EURADOS, Int
e Karlsruhe Inst

e Gent Universi
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Disclaimer: “This presentation was prepared as an account of work sponsored
by an agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees, makes any
warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its
use would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States
Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United
States Government or any agency thereof.”
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