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T
~heRegistries are a human tissue research program studying the depo-

sition, biokinetics and dosimetry of the actinide elements in humans with
the primary goals of providing data fundamental to the verification, re-
finement, or future development of radiation protection standards for these
and other radionuclides, and of determining possible bioeffects on both a
macro and subcellular level attributable to exposure to the actinides.
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DISCLAIMER

This repofi 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, make any warranty, express 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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~his has been a year of transition for the Registries. Mr. Ronald L.
Kathren retired from the directorship in July, 1999 and he was succeeded by
Dr. Ronald E. Filipy, who joined the USTUR staff approximately 10 years
ago. Dr. Filipy is supported by two co-principal investigators, Mr. John J.
Russell and Dr. Sam E. Glover, who are also long-time members of the
USTUR staff.

The focus of the Registries has also changed slightly. It has become appar-
ent that the limited number of USTUR staff members cannot perform all of
the data analyses and publish all the reports necessary to do justice to the
volumes of unique human actinide metabolism data available through the
Registries. For that reason, the USTUR will seek out more research col-
laborations with other scientists. However, before that can happen, acquisi-

tion of more data is needed and all the data must be changed to a more useful
format. During the past year, the USTUR staff has put forth a heroic effort
toward that goal. Copies of occupational exposure records have been ob-
tained for all but a few registrants and data from most of these records have
been entered into the USTUR database in their original forms. The data
were obtained from a number of employers and, as such, they were reported
in several different formats. The emphasis, now, is to transform these and
other USTUR data into a consistent format so that they will be more acces-
sible and useful and make them available on the USTUR world-wide-web

pages for use by other, interested scientists.

BY RONALD E. FILIPY, DIRECTOR

> I
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Progress

During the past 30+ years, the USTUR has col-
lected large volumes of data on workers who
were occupationally exposed to the actinide el-
ements such as uranium, plutonium, and am-
ericium and a large portion of those data have
been entered into the USTUR automated data-
base. The data were collected from many dif-
ferent sources, however, and the reporting
methods of those sources varied widely. For
example, results of urinanalyses are expressed
in many different units. A major focus of the
USTUR for the near term will be to convert
data to more consistent sets of measurement
units and to create a working database more

useful for responding to all sorts of queries.

Registrant Analysis

Autopsies were arranged for 10 USTUR reg-
istrants who died during this reporting period.
At the suggestion of the USTUR Advisory

Committee, a few selected tissues (usually those

. ,--- . ,. . ,. ‘ -: . ..._;,
,.’, :..
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organs known to contain a high fraction of de-

posited actinides such as lung, lymph nodes,
liver, and a skeletal sample) were submitted for
radiochemical analysis as soon as practicable
after the autopsy. This “expedited analysis pro-
tocol” identifies those cases with little or no ac-
tinide elements remaining in the body at death.
For those cases with very small body burdens,
analyses of the remaining tissues collected at
autopsy will be assigned a low priority because
it is likely that these cases will have minimal
scientific value. The same protocol is used to
prioritize the analysis of whole body donations;
cases with greater body burdens are assigned a
higher priority for analysis of the remaining tis-
sues. The expedited protocol will reduce the
workload of the radiochemistry group whose
resources have shrunk because of budgetary
constraints. All unanalyzed tissues and por-
tions of those that are analyzed are retained in
the NHRTR for potential use in studies involv-
ing molecular genetic techniques.

Registrant Recruitment

Although the Registries have become much
more selective in accepting new registrants, a
number of them were squired via a Memoran-
dum of Understanding (MOU), from the long-
term follow-up cases of the Rocky Flats Facil-
ity. Many of them had more significant body
burdens of plutonium than those Rocky Flats
workers who were already USTUR registrants.
Other new donors include the ex-Air Force
workers who were contaminated with pluto-
nium while engaged in clean-up activities sur-
rounding the crash site of an U.S. Air Force
plane that was carrying nuclear weapons in

USTUR Annual Report for February 1,1999 through January 31,2000 7
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Palomares, Spain in the 1960’s. The U.S. Air
Force Surgeon General’s Office contacted the
USTUR and asked if we would consider en-
rolling these workers in our program. The Air
Force agreed to actively encourage the 26
known workers who had positive urine bioas-
says, determined during or shortly after the
clean-up work was completed, to contact and
join the Registries. Two members of this group
have become USTUR registrants.

The USTUR was contacted by Ms. Becky
Rockwell from Canyon Consultants, Durango,
Colorado, regarding our interest in acquiring
retired former uranium miners and millers into
the USTUR. Ms. Rockwell helps uranium min-
ers and others enroll in the Radiation Exposure
Compensation Act to seek compensation for
work related injuries or diseases. In the past 6
months or so, Ms. Rockwell has helped 4 re-
tired uranium miners enroll in the USTUR and
is assisting them in obtaining their medical
records and radiation exposure records from
past employers.

Advisory Commitee

The USTUR Advisory Committee was asked

for rather specific advice during their 1999
meeting. Prior to the meeting, the USTUR staff
composed a list of tasks that they felt were es-
sential to perform within the next 2-3 years. It
was quite a comprehensive list and it included
tasks associated with routine Registries opera-
tion, data management, and publication of
USTUR data in the scientific literature. The
Advisory Committee, together with U.S. DOE
representatives, were asked to add to or delete
from the list and to rearrange the tasks in order
of priority (highest to Iowest). They spent con-
siderable time discussing the list and the final
result was the list included at the end of this
report. This list of tasks now serves as a direc-
tive for focusing USTUR efforts and as a gauge
for measurement of progress.

Two members of the USTUR Advisory Com-
mittee resigned at the end of 1999, Fr. Frank
Costello of Gonzaga University and Mr. Bruce
Lawson, the representative from organized la-
bor. Two new members were offered the posi-
tions and accepted three-year terms. The new
members are: Dr. Kathryn George, University
of Idaho, and Mr. Mark Griffon, representative
of organized labor; and they will attend the

meeting of the committee in September, 2000.

1999 Advisory Committee Meeting

(1to r) Dorothy Stuit, Isabel Fisenne, Sam Glover, Joe Aldrich, Gail Deckert, Ronald Filipy, Roy Filby.
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(1to r) Ronald Filipy, Robert Thomas, Barbara Brooks, Heather Stockwell, John Russell, Isabel Fisenne,

(1to r) Roy Filby, Isabel Fisenne, Sam Glover, Joe Aldrich.
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A major focus of the USTUR for the near term
will be to create a working database that is.more
useful for responding to all sorts of queries.
Completion of this work should enable USTUR
staff members to establish more collaborative
research relationships with other scientists and
with radiation protection personnel at the
worksites of USTUR registrants. Those col-
laborations will contribute toward fulfillment
of the major USTUR objectives, which are to
verify existing models that describe the depo-
sition and translocation of actinides in the hu-
man body or develop new models if necessary.
The more uniform database will also permit
research collaborators to make comparisons of
actinide body burdens estimated for registrants
by former employers with body burdens mea-
sured after death. The USTUR database is com-
prised of five main tables, all linked by case
number, they are:

1. an “administrative” table that contains
personal information on registrants such
as birth date, death date (if deceased),
social security number, and place of
residence;

2. a “medical” table that contains infor-
mation volunteered by the registrants
such as smoking history and anecdotal
information about occupational expo-
sures to non-radioactive chemicals as
well as medical histories provided by
employers;

3. a “health physics” table that contains
information provided by the employer
such as exposure incidents, urinalyses

.- I
-’

4.

5.

results, and estimates of body burdens;

a “clinical” table that contains a listing
of diseases at the time of death obtained
from death certificates, autopsy reports,
or both; and,

the “radiochemical” table that contains
actinide contents of body tissues col-
lected at autopsy as determined by ra-
diochemical analyses.

Together, these tables contain much of the data
needed to fulfill the mission of the USTUR.
Unfortunately, many of the tables in their origi-
nal form are cumbersome to use because they
lack uniformity and they are not yet complete,
particularly the “health physics” table and the
“radiochernical” table. A major focus of the
USTUR in the near-term involves collecting
“missing” data, where possible, entering those
data into the appropriate table, and standardiz-
ing the format of the data so that it can be readily
accessed by query and used by USTUR scien-
tists as well as by other interested scientists
throughout the world. Much progress was
made in this regard during the past year.

The “administrative” table is completed upon
enrollment of a new registrant or is updated with
the renewal of an existing registrant agreement,
which occurs at five-year intervals. Likewise,
the “medical” table so the two tables are gener-
aIly up to date at any given time.

The “health physics” table has historically been
the greatest problem in that it has been difficult
to obtain exposure history information from the

10 USTURAnnual Report for February 1,1999 through January 31,2000



various worksites; however, much was accom-
plished during the past year. Ms. Susan Ehrhart,

USTUR Administrative Assistant, traveled to
the Rocky Flats Plant and, with the coopera-
tion of the Radiation Protection Office, there,
she copied dosimetry records of 80 registrants
from that site. After her return, several more
records were copied and sent by the Radiation

Protection Office so that the USTUR has ac-
quired nearly all outstanding radiation expo-
sure records (see the Registrant Statistics sec-
tion of this report). Student research assistants
began entering the data into the “health phys-
ics” table and the records for the living Rocky
Flats workers have all been entered. Because
the radiation exposure records are obtained from
many employers at many worksites, they are
not in a uniform format so the next task to per-
form will be to standardize the formats; how-
ever, the data will also be preserved in their
original form.

The “clinical” database contains lists of diseases
present at death and they are coded with the
International Code of Diseases, Version 9.
Query capabilities are relatively simple using
those codes and uniformity is rarely a problem.
The table is based on information from death
certificates and autopsy reports; therefore, it is
updated upon receipt of those items and is al-
ways current.

Radiochemical analyses of tissues collected at
autopsy were performed by four laboratories
during the 30+ years of existence of the Regis-
tries (see Radiochemistry Operations section of
this report). This created a problem with re-
spect to the nomenclature used for tissue
samples in the “Radiochemical” table and, as a
result, the performance of a query for specific
tissues would not necessarily provide all ana-
lytical results for that tissue. For example, the
tracheo-bronchial lymph nodes were listed in
different locations of the table as:

TBLN,
Tracheo-bronchial lymph nodes,

Lymph nodes, tracheo-bronchial, and
LN-TB.

A standard term for that tissue sample was se-
lected (LN-trach-bronch) and each listing for
that tissue in the “Radiochemical” table was

changed to the standard terminology. As a re-
sult, a simple query for LN... will produce all
analytical results for any lymph node ever ana-
lyzed while a specific query for LN-trach-
bronch will produce results for only tracheo-
bronchial lymph nodes. The entire “Radio-
chemical” table was reviewed and nomencla-
ture for each kind of tissue was changed to con-
form to standard terms, although, the old table
was preserved as an archive. The sampling
forms sent to pathologists performing autop-
sies were also modified to reflect the standard
nomenclature so that a standard tissue name will
follow each individual sample from autopsy
through entry into the “Radiochemical” table.

It is anticipated that the above modifications of
table formats will make the data considerably
more useful to USTUR scientists. It is also
anticipated that the data will be made more avail-
able and useful to other scientists via the

USTUR website.

USTUR Annual Report for February 1,1999 through January 31,2000 11
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The end of 1999 marked over 30 years of
radioanalytical measurements of actinides in
human tissues for the US Transuranium and
Uranium Registries since its inception at HEHF
in 1968. The Radiochemistry Program for the
USTUR was transferred to Washington State
University from Los Alamos National Labora-
tory in 1994 and continues to be housed at the
Nuclear Radiation Center, where the Universi-
ties’ 1 MW research reactor is located. In the
last six years the radiochemistry program has
had great success in developing a quality labo-
ratory, reducing the backlog of samples, devel-
oping new separation methods, publishing re-
ports, and participating in the graduate and un-
dergraduate educational process at Washing-
ton State University.

History of USTUR Radioanalytical Pro-
grams

Four laboratories have participated in the
USTUR program since its inception. Many of
the protocols for sample division and analysis
of routine and whole body donor cases were
developed at LANL under the direction of Dr.
James McInroy. A brief overview of the labo-
ratories and their years of association with the

program is listed below.

The LANL procedures were adopted by WSU
at the recommendations of the USTUR Advi-
sory Committee in 1993 to expedite the radio-
chemical analysis of the tissues and the labora-
tory setup. While many of the analytical pro-
tocols for determination of plutonium and other
actinides have been modified by WSU, many
of the core methods remain, providing for easy
intercomparability of the data.

Analysis of USTUR Registrant Tissues and
Excreta

Prioritization of USTUR Cases

Since the final quarter of 1997, the USTUR
Radiochemistry Program has been analyzing
all routine cases using a prioritization scheme
based on recommendations by the USTUR
Advisory Committee. This program was initi-
ated to prioritize, for future analyses, routine
and whole body cases awaiting analysis by
analyzing selected tissues from all the cases.

The expedited protocol usually involves analy-
ses of 4-5 samples from each case for radionu-
clides suspected to be predominant in the
samples. Samples typically include the lungs,
pulmonary lymph nodes, liver, and 1-2 bone
samples. Thirty (30) cases have been com-

Years Analytical laboratories
1968-1971 Rocky Flats and Pacific Northwest Laboratory (PNL)
1971-1978 Rocky Fiats, PNL, and Los Alamos National Laboratory (LANL)
1978-1987 Rocky Flats and LANL
1987-1994 LANL
1994-present Washington State University- Pullman Campus

I
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pleted to date for prioritization and analyses of
samples from 10 more cases were in progress

as of January 31,2000. Thirteen (13) of the 30
cases evaluated to date were estimated to have
body burdens less than 100 dpm at death (1.7
Bq). This very low level of activity will make
precise measurement of the actinide content in

other tissues difficult and the remaining analy-
ses for these cases have been assigned very low
priority.

Whole Body Cases CompletedCurrently Aria-

ly.zing

Reduction in the backlog of whole body cases
continues to be one of the primary goals of the
USTUR Radiochemistry Program. In keep-
ing with this, several whole body cases were
completed or were in the process of analysis
during this period. These included:

Case 1028: A female registrant from Oak
Ridge was analyzed for isotopic uranium
by alpha spectrometry and completed dur-
ing this reporting period. Final reporting
will be in year 2000.

Case 0744: A Hanford exposure case ana-
lyzed post-mortem by whole body count-
ing techniques in collaboration with Tim
Lynch at PNNL. Radiochemical analysis
of this case was completed during this re-
porting period. Data entry and reporting
of this case will be completed in 2000.

Case 0425: This case was in various states
of analysis during the reporting period and
will be completed in 2000.

Case 0682: Preliminary analyses of sev-
eral bone samples confirm the high intake
of 238Pufrom a glove box explosion at
Mound Laboratories.

Additionally, the calcium in the bone samples

from cases 0269,0212,0242,0425, 0744, and
1028 has or will be determined in order to com-
pare the use of calcium and bone ashed weight

as a normalizing factor for actinide concentra-
tion. Four additional whole body cases await
analysis (0503, 0680, 0706, 1053). Descrip-
tions of these cases were contained in the last

annual report.

Routine Analysis of USTUR Cases
Analyses of routine cases during this period
consisted entirely of analyses by the expedited
protocol. A prioritization list of these cases is

being prepared and cases will be analyzed con-
currently with whole body cases.

Several cases have joined the USTUR after
recent accidental exposures. These cases have
agreed to whole body counting at the PNNL
facilities and to submit periodic urinalysis
samples for long-term follow-up studies.

Graduate/Undergraduate Student Involve-
ment

The USTUR Radiochemistry Program has
been actively involved in the education of un-
dergraduate and graduate students at Washing-
ton State University. This is evident in the num-
ber of past students associated with the pro-
gram, degrees granted, and student publications,
theses, and presentations at national and inter-
national meetings. A complete list of publica-
tions and thesis titles are contained in the Pub-
lications and Presentations portion of this re-
port. At present, the USTUR supports the re-
search of PhD candidate James T. Elliston in
determining the distribution of natural uranium
inhuman tissues in a whole body donor by re-
covery-corrected kinetic phosphorimetry meth-
ods.

> I
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Radiochemistry Laboratory

James Elliston adding liquid to ion exchange columns.

“-:’‘Siiiaiwk
Gail Deckert performing electrodepositions.
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During this reporting period, the NHRTR ar-
ranged autopsy services and tissue acquisition
for 10 registrants who died during the period.
However, one patient was later found to be
positive for HBV/HCV and the tissues were
subsequently cremated to prevent possible in-
fection of our laboratory workers.

Establishment of Russian Tissue Repository

A US-Russian collaborative research project
to establish a Russian Human Radiobiology
Tissue Repository (RHRTR) at the First Insti-
tute of Biophysics (FIB-1) to systematically
collect, preserve, maintain, and make available
for scientific study organ and tissue samples
from deceased MAYAK facility workers with
known occupational radiation exposures was
also completed this fiscal period. The reposi-
tory is patterned after and compliments the suc-
cessful National Human Radiobiology Tissue
Repository.

A detailed inventory of archived tissue materi-
als from an initial 200 autopsy cases stored at
FIB-1 was carried out during this feasibility
year. In addition, the detailed inventory of soft
tissue and bone samples along with occupa-
tional, dosimetric, and medical information on
tissue donors was collected, cataloged and en-
tered into anew computerized relational data-
base system. Moreover, the preservation qual-
ity of cellular and subcellular structures of tis-
sues stored in formalin for many years (decades)
was also examined. Tissue samples from 23
cases were transferred to American scientific

.._ : :, .:1----, -,
,.,-

,>. - ::.’, ;.— .— .-— ,!

—.-.

investigators who are conducting studies within
the framework of two DOE-funded projects.

Expedited Tissue Analysis Protocol

During this period, the NHRTR has sent lung,
liver, lymph node, and bone tissue samples
from 10 routine autopsy donors to the radio-
chemistry laboratory for analysis. The remain-
ing organ samples from 1 whole body case
(0682) was provided for analysis.

Acquisition of New Materials

Dr. Pat Durbin, Lawrence Berkeley National
Laboratory, donated 484 individual specimens
of homogenized total skeleton or total skeleton
ash plus variable amounts of soft tissue ash to
the NHRTR. The skeletal ash is representa-
tive of all the bones of the human skeleton in
their in-life proportions. These specimens were
collected for an AEC sponsored program that
assessed the contemporary levels of fallout ‘%ir
in the human skeleton. The available records
include the three-volume final project report
(NYO-9934, 1961).

USTUR Annual Report for February I, 1999 through January 31,2000
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During this reporting period, the Department
of Energy (DOE) informed us that our grant
renewal application entitled “Operation of the
National Radiobiology Archives”, under Co-
operative Agreement No. DE-FC03-
96ER62213 has been funded for a new three-
year period beginning January 1,2000.

Public Requests

Since transfer of the National Radiobiology
Archives (NRA) to WSU, the USTUR has ac-
tively promoted and publicized the use of these
materials by outside investigators in addition to
utilizing NRA data and materials to facilitate
its goal of comparing animal data with human
data in biokinetic models and safety standards
development. Also, we have developed an
NRA brochure that describes the program and
it is featured on the USTUR world wide web
site as well as having its own Pacific North-
west National Laboratory (PNNL) developed
web site with links to the USTUR.

A number of inquiries and formal requests for
NRA materials and or data have been received
from outside investigators since our last annual
report. One of the more significant requests is
described briefly below:

Dr. Philippe Duport of the International
Center for Low Dose Radiation Research,
University of Ottawa, is evaluating animal
data from published papers for testing the
linear-no-threshold (LNT) theory. Dr.
Charles R. Watson is assisting the devel-
opment of ideas that will provide a more
targeted approach to their data search and

analysis scheme.

Acquisition of New Materials

The NRA has acquired some of the scientific
records and related materials of Dr. Miriam
Finkel from the Division of Biology and Medi-
cine, Argonne National Laboratory. Follow-
ing evaluation, the experimental data will be
added to the NRA database and made avail-
able to scientists. Her son Barry Finkel, also
of Argonne, donated Dr. Finkel’s records and
data files.

Reorganization of Data Base

Our current plan is to reorganize the NRA da-
tabase files into a more user-friendly format and
place them on the Internet with our existing
Registries radiochemical data. This Internet site
will also compliment the CD-ROM version of
the DOE/RL-96-72 “International Radiobiol-
ogy Archives of Long-Term Animal Studies”
being developed by Dr. Charles R. Watson of
Pacific Northwest National Laboratory
(PNNL).

*This work was supported by the Office of Bio-
logical and Environmental Programs/Depart-
ment of Energy via grant number DE-FC03-
96ER62213 to Washington State University.
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Sonar images of seven mounds along survey line SL08.
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Figure 1. Schematic Diagram of the Simplified DRMIA Lung Model for Plutonium.

V(t) - the rate of inhalation intake
Q~- content of the fixed fraction in the lungs
QP- content of the slowly decreasing fraction
in the lungs
Q - content of the lymph node fraction
Qn- content of the i-systemic fractionI

v(t)
AI

I
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One goal of the USTUR is to evaluate bio-
logical effects of occupational exposure to high-
LET radiation, such as that from plutonium and
americium. Chromosome aberration, genomic
instability and cancer induction are the leading
biological effects of concern. Studies were
conducted at the Brookhaven National Labo-
ratory by exposing Wistar rats to high-mass,
high-energy (HZE) particles using the Alter-
nating Gradient Synchrotrons (AGS).

The biological effectiveness of 5bFeions (1000
GeV/AMU) relative to low-LET (Linear En-
ergy Transfer) gamma rays and high-LET al-
pha particles for the induction of chromosome

damage and micronuclei was determined. The
mitotic index and the frequency of chromo-
some aberrations were evaluated in the bone
marrow and the frequency of micronuclei was
measured in cells isolated from the trachea and
the deep lung. A marked mitotic lag was in-
duced in the bone marrow, which decreased
as a function of time after the exposure. The
frequency of chromatid aberrations and micro-
nuclei increased as a linear function of radia-
tion dose. Aberration frequency induced by
HZE particles was about 3.2 times higher than
that observed following exposure to bOCo
gamma rays. The frequency of micronuclei in
rat lung fibroblasts, lung epithelial cells and tra-
cheal epithelial cells increased linearly with
slopes of 7 X 104, 12 X 104 and 11 X 104
micronuclei/binucleated cell/Gy, respectively.

When genetic damage from 5bFeions was com-

pared to that from exposure to bOCoradiation,
the 5bFeion radiation was between 0.9 and 3.3
times as effective as bOCoradiation. However,
the HZE exposures were less effective than
radon (O.1 to 0.2) in producing micronuclei in
either deep lung or tracheal epithelial cells.
Studies using micro-dosimetric techniques es-
timated that there were about 60 cells hit by
delta rays for each cell that was traversed by
the primary HZE 5bFeparticle. These calcula-
tions and the observed, low relative effective-
ness of the radiation exposure to HZE particles
suggest that at least part of the cytogenetic dam-
age measured was caused by the delta rays.

Much of the energy deposited by the primary
HZE particles may result in cell killing and
therefore be “wasted” as far as production of
detectable micronuclei is concerned. The role
of “wasted” energy on cancer induction may
be very important in risk estimates for HZE
particles.

‘Department of Environmental Science, Wash-
ington State University, Richland, WA 99352.
*This work was supported by the National In-

stitute of Health (NIH)/National Aeronautics
and Space Administration (NASA) via grant
number CA74053-O 1 to Washington State Uni-

versit y.
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Tablel. The Biological Effectiveness of5bFe P~icles Relative to Exposure to EitierAlpha

Particles from Radon or cOCoGamma Rays for the Induction of Chromatid Type Aberrations in

Bone Marrow Cells and the Induction of Micronuclei in Respiratory Tract Cells.

Slopes of Dose Response (micronuclei/1000 binucleated cells/Gy)

Cell Type Exposure Type Ratios
Radon ‘“co “Fe (’6Fe/Radon) 56Fe160Co

Tracheal 600 33 110 0.18 3.3
Epithelial Cells

> I

Deep Lung 590 92 120 0.20 1.3
Epithelial Cells

Deep Lung 660 76 70 0.11 0.9
Fibroblasts

Aberration s/l OO Cells/Gy

Bone Marrow 7.5 23 ?2

1,-> r-, ..—

—. —-..

Hardware/Software Upgrade

Due to the large volume of data being processed
and entered each day, the Registries have spent
much time upgrading many of the computers
of USTUR faculty and staff. To accommo-
date this and future growth, we have upgraded
our network server to a very high operating
speed and increased the memory capacity of
the server to eight times the previous capacity.

The Registries have also installed standardized
software to facilitate the transfer of data between
the Registries computer system and those of
collaborative scientists. The Registries now

.. —... -.. ——————.. —

uses Microsoft Office 2000; including the
Microsoft Access database. With this software,
the USTUR data can be transferred from one
application to another with ease.

USTUR Homepage

There continues to be a high number of hits
and interest on the USTUR homepage. The
Registries receive an average of 400 to 500 hits
per month, with a yearly total of 5300. The
USTUR web pages are updated bimonthly and
are monitored for traffic, interest, and hits per
month.

Our current World Wide Web address is:

www.ustur.wsu.edu
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As of January 31, 2000, the Registries had a
total of 904 registrants in all categories. Of
that number, 227 were living registrants and
368 registrants were deceased. There were
309 registrants in an “inactive” category which
includes those with whom we have Iost con-
tact, those whose agreements have lapsed, and
those who passed away without notification
to the Registries.

Figure 2 shows the types of tissue donations
for deceased registrants. There were 25 whole
body donors, 336 routine donors (routine au-
topsy) and 7 classified as “other” donors. Fig-
ure 3 shows the types of tissue donations
agreed upon by living registrants. There are
18 whole body donors, 203 routine donors and
6 “other”. Figure 4 shows the registrant status
(living, deceased, or inactive) by worksite.

Figure 2. Types of Tissue Donations by USTUR Deceased Registrants.

Deceased

Figure 3. Types of Tissue Donations Agreed Upon by Living USTUR Registrants.

Living
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Figure 4. Status of Tissue Donors by Worksite.

BRI - British
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Medical/Dosimetry Records

Significant progress has been made in obtain- for record requests and the most effort has been
ing medical and health physics records on reg- devoted to o~taining those records.
istrants. All sites are working closely with the
USTUR to provide these records. Each Registries case is unique and sometimes

requires requests to more than one site to ob-
The USTUR now has medical records for 70% tain medical and dosimetry records. Obtain-
of the active registrants and 65% of the deceased ing these records from the various sites is im-
registrants. The number of acquired health perative in carrying out the Registries research.
physics records has increased to 93% for ac-
tive registrants and 83% for deceased regis-
trants.

Table 2 indicates the number of pending re-
quests for medical information from each site
for both living and deceased registrants as well
as the total number of records requested. Table
3 shows the pending dosimetry requests per site
for both living and deceased registrants and the
total number of records requested as well. As
tables 2 and 3 reflect, Hanford, Rocky Flats
and Los Alamos have been the leading sites
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TabIe 2. Requests for Medical Records.

Fernald 9 5 3
Hanford 166 1 0
Los Alamos 94 30 1
Mound 18 1 1
Oak Ridge 10 3 4
Savannah River 41 2 2

I Uranium Mine Workers I 13 I 71
Rocky Flats I 178 I 25 j 41
Nevada Twt site 7. I (-)I o

I Law:
-., . ----

rence Livermoore i o 0
‘horotrast Cases 3 1 0
fliscellaneous 3 1 2
;necial Cases 3I 61 01

Table 3. Requests for Dosimetry Records.

24

Fernald 9 0 0
Hanford 166 0 0
Los Alamos 94 0 0
Mound 18 0 0
Oak Ridge 10 2 1
Savannah River 41 0 1
Uranium Mine Workers 13 7 4

I Rockv Flats I 178 I 11 21
] Nevada Test Site I 21 01 01
I Lawrence Livermoore I 11 01 01

Thorotrast Cases 3 1 0
Miscellaneous 3 1 2
Special Cases 6 0 1
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Published

Brooks, A.L., M.A. Khan, S. Bao, L.A. Braby,
N.F. Johnson, and F.T. Cross. Radon induced
micronuclei in respiratory tract biodosimetry.
Chapter 7 in Indoor Radon Exposure and Its
Health Consequences. Eds J. Inaba, H.
Yonehara, and M. Doi. Tokyo: Kodansha Sci-

entific LTD: 67-82; 1999.

Ehrhart, S.M. and R.E. Filipy. United States
Transuranium and Uranium Registries Annual
Report: October 1, 1997 – January 31, 1999.
USTUR-0144-99; 1999. College of Pharmacy,
Washington State University, Richland, WA.

Khokhryakov, V.F., K.G. Suslova, E.E.
Aladova, I.E. Orlova, V.I. Chernikov, R.E.
Filipy, D.B. Stuit, S.E. Glover, R.H. Filby, and
R.L. Kathren. Progress Report #6, Project 2.1:
Metabolism and dosimetry of plutonium indus-
trial compounds. Richland, WA: College of
Pharmacy, Washington State University.
USTUR-0140-99; 1999.

LaMont, S.P., A. Maddison, J.E. Elliston, and
S.E. Glover. Application of combined alpha
spectrome~ and neutron activation analysis for
the isotopic determination of thorium in aged
thorium dioxide. Transactions of the Ameri-
can Nuclear Society 81:20-21; 1999.

Miller, D. L., S. Bao, G.A. Gies, and B.D.
Thrall. Ultrasonic enhancement of gene trans-
ection in murine melanoma tumors. Ultra-
sound in Medicine and Biology 25:1425-1430;
1999.

Muksinova, K. N., R.L. Kathren, and J.J.
Russell. Progress Report #2: Establishment of
a repository containing tissues and organs of
deceased workers of the MAYAK industrial as-
sociation exposed to actinide elements.
Richland, WA: College of Pharmacy, Wash-
ington State University. USTUR-O 137-99;
1999.

Muksinova, K. N., R.L. Kathren, and J.J.
Russell. Progress Report #3: Establishment of
a repository containing tissues and organs of
deceased workers of the MAYAK industrial as-
sociation exposed to actinide elements.
Richland, WA: College of Pharmacy, Wash-
ington State University. USTUR-0147-99;
1999.

Muksinova, K.N., and J.J. Russell. Progress
Report #4: Establishment of a repository con-
taining tissues and organs of deceased workers
of the MAYAK industrial association exposed
to actinide elements. Richland, WA: College
of Pharmacy, Washington State University.
USTUR-0148-99; 1999.

Muksinova, K.N., and J.J. Russell. Final Re-
port: Establishment of a repository containing
tissues and organs of deceased workers of the
MAYAK industrial association exposed to ac-
tinide elements. Richland, WA: College of Phar-
macy, Washington State University. USTUR-
0151-00; 1999.

Williams, A. R., S. Bao, and D.L. Miller.
Filtroporation: A simple, reliable technique for
transection and macromolecular loading of
cells. Biotechnology and Bioengineering
65(3):341-346; 1999.
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Wilson, W.E., and H. Nikjoo. A monte carlo
code for positive ion track simulation. Radia-
tion in Environmental Biophysics. 38:97-104;
1999.

Submitted

Khokhryakov, V.F., K.G. Suslova, R.E. Filipy,
J.R. Alldredge, E.E. Aladova, S.E. Glover, and
V.V. Vostrotin. Metabolism and dosimetry of
actinide elements in occupationally exposed per-
sonnel of the United States and Russia. Sub-
mitted to Health Physics.

Lament, S.P., and S.E. Glover. Investigation of
the isotopic behavior of thorium dioxide in
simulated lung fluid. Submitted to the Intern-
ationalConference on Methods and Applications
of Radioanalytical Chemistry.

Russell, J. J., K.N. Muksinova, and R.L.
Kathren. Establishment of a repository con-
taining tissues and organs of MAYAK indus-
trial association members exposed to actinide
elements. Submitted to Health Physics.

Russell, J.J., and R. L. Kathren. Uranium depo-
sition and retention in a whole body donation
to the USTUR. Submitted to Heath Physics.

Williams, A. R., S. Bao, and D.L. Miller.
Rheoporation: a simple, reliable technique for
transection of cells in suspension. Submitted to
Biotechnology and Engineering.

Presented

March 1999

Filipy, R.E. presented ‘The Russian connec-
tion” to the Washington State University, Tri-
Cities resident faculty in Richland, Washing-
ton.

Glover, S.E. presented “Application of com-
bined alpha spectrometry activation analysis for

the determination of isotopic thorium in urine”
at the Modem Trends in Neutron Activation
(MTAA) conference in Bethseda, Maryland.

June 1999
Filipy, R.E. presented “Metabolism and dosim-
etry of actinide elements in occupationally ex-
posed personnel in the United States and Rus-
sia” at the annual meeting of the Health Phys-
ics Society in Philadelphia, Pennsylvania.

Russell, J. J. presented “Establishment of a re-
pository containing tissues and organs of de-
ceased workers of MAYAK industrial associa-
tion exposed to actinide elements” at the an-
nual meeting of the-Health Physics Society in
Philadelphia, Pennsylvania.

Sikov, M.R. presented “Factors involved in the
susceptibility of the perinatal thyroid gland to
iodine cancer” at the Inland Northwest Cancer
Conference in Spokane, Washington.

September 1999
LaMont, S.P. presented “Application of com-
bined alpha spectrometry and neutron activa-
tion analysis for the isotopic determination of
thorium in aged thorium dioxide” at the Trans-
action of the American Nuclear Society meet-
ing in Long Beach, California.

Russell, J.J. presented an overview of uranium-
contaminated wounds at the NCRP Commit-
tee 57-17 meeting on Radionuclide dosimetry
for Uranium-contaminated wounds in Albu-
querque, New Mexico.

October 1999
Russell, J.J. presented “Seminar on Uranium
toxicity” at the Presidential Special Oversight
Board for Department of Defense, Investiga-
tions of Gulf War Chemical and Biological In-
cidents at Madigan Army Center, Fort Lewis,
Washington.

26 USTURAnnual Report for February 1,1999 through January 31,2000



. . . . . ..——

Two-step model for the risk of fatal and in-
cidental lung tumors in rats exposed to ra-
don. Heidenreich, W.F.1, P. Jacobi, H.G.
Paretzkel, F.T. Cross2 and G. E. Dagle3.
Radiation Research 151:209-217; 1999.

Data from 4276 rats with radon exposures up
to 10,000 WLM at rates up to 1000 WL are
analyzed with a two-step clonal expansion
model. The age dependence of the hazard
for the risks for fatal and for incidental tumors

are very different. Therefore, two different

parameterizations of the model are used in the
two cases. In both cases radiation acts only on
the initiating mutation and the clonal expan-
sion, but not on the second mutation. Average
exposure rates of 5 WL for fatal tumors and
0.5 WL for incidental tumors double the rate
of spontaneous mutations. While the fatal tu-
mors show a linear increase in the effective
clonal expansion rate up to about 100 WL av-
erage exposure rate and saturation at higher
exposure rates, the incidental tumors follow a
step-like behavior of this parameter. It proposes
that only the fatal lung tumors among the rats
be used for generalizations to models for lung
cancer in humans. The fitted model for fatal
tumors shows an inverse dose-rate effect at av-
erage exposure rates above 20 WL. However,
below 10 WL the lung cancer risk per unit ex-
posure decreases with increasing duration of
exposure. Between 10 and 20 WL, the differ-
ence in ERR/WLM between acute and pro-
tracted exposure is small.

‘GSF-Institut fur Strahlenschutz, D-85758

Neuherber, Germany, 21905 Meadows Drive
North, Richland, WA, USA; and 3U.S. Tran-

suranium and Uranium Registries, Washington

State University, Richland, WA, USA.

A Monte Carlo code for positive ion track
simulation. W.E. Wilsonl and H. Nikjoo2.
Radiation Environ Biophys 38:97-104;
1999.

An ion interaction model has been described
for simulating positive ion tracks in a variety of
media with the capability of interfacing with
several secondary electron transport codes.
Data are presented for single and double-dif-
ferential cross-sections, binding energies, prob-
ability density distribution for delocalisation
parameters for conductors and tissue, branch-
ing ratios and ionisation efficiencies for water
vapour and liquid water.

*U S Transuranium and Uranium Registries,. .
Washington State University, Richland, WA,
USA. 2MRC Radiation and Genome Stability
Unit, Harwell,OxfordshireOX11 ORD, UK.

Ultrasonic enhancement of gene transect-
ion in Murine Melanoma tumors. Miller,
D.L.1, S. Bao2, R.A. Gies3 and B.D. Thra113.
Ultrasound in Med. & Biol. 25(9)1425-1430;
1999.

The enhancement of gene transection by ul-
trasound (US) was evaluated in vitro and in
vivo using the B 16 mouse melanoma model.
Cultured cells were either exposed in suspen-
sions in vitro or implanted subcutaneously in
female C57BL/6 mice for 100-14 days and, sub-
sequently exposed, in vivo. For comparison to
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results with a luciferase plasmid, a reporter plas-
mid for green fluorescent protein (GFP) was
used to evaluate transection efficiency. US
was supplied by a system, similar to a Dornier
HM-3 lithotripter, that produced shock waves
(SW) of 24.4 Mpa peak positive and 5.2 Mpa
peak negative pressure amplitudes at the focus.
The plasmids were mixed with the suspensions
to achieve 20 UL mL- 1, or were injected
intratumorally to provide 0.2 mg DNA per mL
of tumor. Acoustic cavitation was promoted
by retaining 0.2 mL of air in the 1.2-mL expo-
sure chambers in vitro and by injecting air at
10 % of tumor volume in vivo. In vitro, cell
counts declined to 5.3 $ZO of shams after 800
SW exposure, with 1.4 YO of the cells express-
ing GFP after 2 days of culture. In vivo, 2
days after 400 SW enhanced by a factor of
about 8, reaching 2.5 ~o of cell counts (p <0.005
in t-test). These results show that strong tumor
ablation induce by US shock wave treatment
can be coupled with simultaneous enhancement
of gene transection. Z 1999 World Federation
for Ultrasound in Medicine& Biology.

‘Department of Radiology, University of Michi-
gan, Ann Arbor, MI, USA; 2U.S. Transuranium
and Uranium Registries, Washington State
University, Richland, WA, USA; and 3Battelle
Pacific Northwest National Laboratory, P. O.
Box 999, Richland, WA 99352 USA

Application of combined alpha spectrometry
and neutron activation analysis for the iso-
topic determination of thorium in aged tho-
rium dioxide. LaMont, S.P., A. Maddison,
J.E. Elliston, and S.E. Glover. Transactions
of the American Nuclear Society. 81:20-21;
1999.

Thorium is a naturally occurring eIement that
has a number of applications, including indus-
trial (lantern mantles, welding operations, and
preparation of refractories) and medical

(throrotrast imaging agent), and has been pro-
posed as a source of fissile nuclear energy via
the production of 233U from 232Th. The volu-
bility of thorium compounds and associated
progeny in the human lung is very important
for determination of dosimetric consequences.
Current models used for worker protection in
the United States (ICRP 30) place stringent limi-
tations on the inhalation of Th02. These limits
are currently below those listed for 239Pu, of-
ten referred to as “the deadliest substance on
earth.” Many assumptions are made regarding
the fate of progeny that may dramatically af-
fect the dosimetry of thorium and associated
progeny from aged and recently fired thorium
dioxide in simulated lung fluid. Certified Ref-
erence Material (CRM) 66 (New Brunswick
Laboratory) was used as the source of aged
Th02. This material had been fired to 900 de-
grees Centigrade in 1958 and had reached near
equilibrium with its progeny. Newly fired ma-
terial was prepared by dissolving the CRM,
precipitating thorium as an oxalate, and refir-
ing to 900 degrees Centigrade. The material
was sandwiched between two filters and en-
closed in a filter holder. This filter holder was
then place in simulated lung fluid at 37 degrees
Centigrade with a pH range of 7.3 to 7.4 for
some specified length of time. Upon comple-
tion of the time, the filer was removed from the
solution and placed in fresh simulated lung fliud
for the next time interval. Radiochemical analy-
sis of the isotopic thorium is conducted as de-
scribed by Glover, et. al. Briefly, an aliquot is
taken from each fraction, 229Thtracer is added,
then taken to dryness, and ashed several times
with HN03 and H202 to destroy any organic
material and to ensure complete isotopic mix-
ing of the tracer and the Th02. The aliquot is
redissolved in 8 M HN03, and the thorium is
isolated using exchange methods. The result-
ing eluent containing the thorium is then elec-
troplated onto vanadium planchets using the

methods described by Glover, et. al. for tho-

rium determination by alpha spectrometry mea-
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surement. Detection limits for this method are
3.3 x 10-4 Bq/sample for both 228m and 230m
and 5 x 10-6 Bq/sample for 232Th with a pre-
cision of-3 to 5% at the limit of qualification.
These detection limits will allow characteriza-
tion of the volubility even in early fractions for
the thorium isotopes.

The determination of 228Ra in these factions
is also very important. A recovery corrected
radium determination method was developed
specifically for these measurements to improve
the detection limits compared to direct count-

ing of the solution. This method is based on
extraction of the radium onto Empore Radium
Rad Disks. Chemical yield was determined
using 223Ra as a tracter immediately follow-
ing separation of the radium from the simulated
lung fluid by gamma-ray spectrometry. The disk
is counted on a geometry-calibrated gamma
detector using the 911 -keV gamma ray of
228Ac for the determination of 228Ra.

U.S. Transuranium and Uranium Registries,
Washington State University, Pullman, WA,

USA.

Radon induced micronuclei in respiratory
tract biodosimetry. lBrooks, A.L., 2M.A.
KHAN,3S. Bao, 4L.A. Braby, 5N.F.Johnson,
and 6F.T.Cross. In: Indoor radon exposure
and its health consequences; quest for the true
story of environmental radon and lung can-
cer. Eds. J. Inaba, H. Yonehara and M. Doi.
Kodansha Scientific LTD, Tokyo, Japan.
1999 pp. 67-82.

This paper uses an in vitro/in vivo approach to
evaluate the usefulness of micronuclei as a
biomarker of radiation exposure and dose and
to determine the impact of physical and bio-
logical variable on the response. The study
focused on high-LET alpha particle irradiation.
No significant differences were observed in the

frequency of micronuclei per Gy for cells ex-
posed either in vitro or in vivo. Radon expo-

sures was about 10-12 times more effective in
producing micronuclei as acute exposure to
60C0 gamma rays. When the 60C0 and radon
were delivered over the same time interval (3
days) the relative effectiveness of radon in-
creased to about 65. The use of a microbeam

made it possible to compare the damage in-
duced by random alpha particle exposures, both
in vitro and in vivo, to that from defined num-
bers of alpha traversals. It was determined that
when each CHO cell received one alpha par-
ticle, there was a significant increase in the fre-

quency of micronuclei in the cell population.
Using biodosimetry it was possible to establish
the relationships, which exist between radon
exposure in vivo (WLM), does in vitro (mGy)
and alpha traversals. The amount of damage
done by one alpha traversal in each cell was
similar to that induce by exposure of cell popu-
lations in vitro to a dose of 160 mGy from ra-
don. The amount of damage from one alpha
traversal in each CHO cell was similar to that
induce by exposure of deep lung epithelial cells
to 120 WLM from radon inhalation. These
factors were combined to demonstrate that one
WLM produces the same amount of chromo-
some damage to the deep lung epithelial cell or
fibroblasts as 1.3 mGy or 0.79 mGy of alpha
dose, respectively. Biomarkers of dose are thus
very useful in helping validate physical mod-
els and in evaluating the influence of both physi-
cal and biological variables on the induction of
cytogenetic damage. The influence of carrier
aerosol particle size and number on the deposi-
tion and dose from radon was measured. It
was determined that inhalation of radon on a
monodisperse wax aerosol with a small mass
median aerodynamic diameter (MMAD) of
(0.2 urn) resulted in four times as many micro-
nuclei per WLM than was produced per WLM
using either carrier aerosols of cigarette smoke
(0.65 urn) or uranium ore dust (0.5 urn)
MMAD. Finally, using the same carrier aero-

, I
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sol, it was determined that Syrian hamsters had
more micronuclei produced in deep lung fibro-
blasts per WLM of radon exposure than the
Wktar rat, even thought the rats were much more
sensitive than hamsters for radon induce lung
cancer, This suggests that micronuclei may be

a good indicator of dose but are not a good
indicator of risk.

‘Washington State University -Tri-Cities,
Richland, WA, USA. 2Princess Margaret Hos-
pital, Toronto, Canada. 3U.S. Transuranium
and Uranium Registries, Washington State Uni-
versity, Richland, WA, USA. 4Texas A&M
University, College Station, TX, USA.
5Lovelace, Inhalation Toxicology Research In-
stitute, Albuquerque, NM USA. cRetired from
Pacific Northwest National Laboratory,
Richland, WA, USA.

Filtroporation: a simple, reliable technique
for transection and macromolecular load-
ing of cells in suspension. Williams, A.R.1,
S. lBao2, and D.L. MilleP. Biotechnology
and Bioengineering 65(3):341-346; 1999.

by gas pressure through the uniformly sized
micropores of filter membranes. This proce-
dure caused transient damage to the plasma
membrane, which increased the permeability
of the cell to exogenous molecules. This
“filtroporation” was indicated by uptake of fluo-
rescent dextran molecules up to 500,00 MW in
cells deemed viable by trypan blue dye exclu-
sion. The macromolecular uptake was increase
if the driving pressure was increased at con-
stant micropore size, or if the micropore size
was decreased at constant driving pressure.
Larger membrane perturbations permitted up-
take of a luciferase reporter plasmid, which re-
sulted in tiansfection of the CHO cells with the
surviving cells expressing luciferase activity
after 2 days in culture. This simple and gen-
eral new method of porating cell in suspension
may be optimized to incorporate the desired
macromolecules while retaining the maximum
viability.

lHaemacoustics Ltd., Ystradgynlais, Wales,
UK. W.S. Transuranium and Uranium Regis-
tries, Washington State University, Richland,
WA, USA. 3Department of Radiology, Uni-
versity of Michigan Medical Center, Ann Ar-
bor, MI, USA.

Cultured Chinese hamster ovary (CHO) cells
suspended in their growth medium were forced

USTUR Faculty

Back row (1to r): Gerald Dagle, Ronald Filipy, John Russell. Front row (1to r): Shiping Bao, Baruch Jacobson, Minh
Pham, Walt Wilson.
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1999 Advisory Committee Meeting

Report of the Advisory Committee of the

United States Department of Energy’s Transu-
ranium and Uranium Registries (USTUR).
Summary of results by members in attendance
at the annual meeting, held October 29-30,
1999, at the Doubletree Hotel, Pasco, Wash-

ington.

The current USTUR program began as the U.S.
Plutonium Registry in 1968 at the Hanford
Atomic Products Operation in Richland, Wash-
ington. It was later merged with the Uranium
Registry and operated by the Hanford Envi-
ronmental Health Foundation. Since 1992, the
U.S. Transuranium and Uranium Registries
have been maintained by Washington State Uni-
versity (WSU) under a grant from the Depart-
ment of Energy. As a university program the
Registries have the advantages of being inte-
grated into an academic setting, involving other
university personnel, access to specialized ana-
lytical capabilities, and student participation in
research activities.

As a grantee, the Registries program at WSU
is required to undergo regular external peer re-
view. The procedures for the peer review fol-
low those specified in 10 CFR 602, “Epidemi-
ology and Other Health Studies Financial As-
sistance Programs”. The three people that
evaluated the most recent application for re-
newal of the grant at WSU were highly quali-
fied individuals with many years of experience
in the fields of health physics, radiobiology, and
radiochemistry. They gave it an average nu-
merical ranking of 8 out of a possible 10. The

reviewers unanimously agreed that the Regis-
tries are a unique resource and should be con-
tinued in order to advance our knowledge of
actinide biokinetics and that the Registries have

developed outstanding expertise in radiochemi-
cal assays for actinides in tissues.

In addition, the Registries are guided by an ex-

ternal Advisory Committee. This document
summarizes the results of their last meeting in
Pasco, WA in October 1999. The Advisory
Committee is comprised of seven individuals
with expertise in health physics, radiochemis-
try, medicine, and labor relations. (Bruce
Lawson, PACE, was this representative until
his recent retirement.) This committee meets
at least annually to review the progress and
objectives of the Registries. Their annual re-
ports, such as this one, give more details re-
garding the USTUR research, are available at
http:llwww.ustur. wsu.edu.

It is clear that this frequency of external peer
review, including the oversight by the USTUR
advisory committee and the performance of re-
search in an academic setting, assures the qual-
ity and independence of the Registries’ work.

Members and Guests in Attendance

Advisory Committee Members:

Aldrich, Joe M.
Oak Ridge Associated University (ORAU)
Rocky Flats Environmental Technical Site
Golden, CO

I
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Brosemer, Ronald
School of Molecular Biosciences
Washington State University
Pullman, WA

Costello, Frank B.
Jesuit House, Gonzaga University
Spokane, WA

Fisenne, Isabel
Environmental Measurements Laboratory
New York, NY

Kearfott, Kimberlee
Department of Nuclear Engineering and
Radiological Sciences
University of Michigan
Ann Arbor, MI

Lawson, Bruce D.
Bechtel Jacobs Inc.
Oak Ridge, TN

Thomas, Robert G.
Committee Chairman
Consultant
Folsom, CA

Department of Energy Representatives:

Brooks, Barbara
Program Manager for Registries
OffIce of Environment, Safety, and Health,
Department of Energy
Germantown, MD

Stockwell, Heather
Director, OffIce of Epidemiology
OffIce of Environment, Safety, and Health,
Department of Energy
Germantown, MD

College of Pharmacy, WSU:

Quock, Ray, Department of Pharmaceuti-

cal Sciences Chair

USTUR Research Staff

Filipy, Ron, Director
Russell, John, Associate Director
Glover, Sam, Assistant Professor
Filby, Roy, Professor
Stuit, Dorothy, Radiochemist
Deckert, Gail, Radiochemist
Bao, Shiping, Scientist
Dagle, Gerald, Adj. Associate Professor
Sikov, Mel, Adj. Professor
Jacobson, Baruch, Adj. Scientist
Cummings, Mike, Medical Consultant
Ehrhart, Susan, Administrative Assistant
Love, Cheryl, Research Assistant
Pham, Minh, Systems Analsyst

Executive Summary and Comments

This meeting brought together: 1) the new Di-
rectorship for the Transuranium and Uranium
Registries; 2) representative management from
the U.S. Department of Energy Headquarters;
3) faculty from Washington State University;
4) active researchers from the Registries scien-
tific staffs in Richland and Pullman; and 5) a
full complement of members of the Advisory
Committee. One member was added to the
committee this year; Joe M. Aldrich from Oak
Ridge Associated Universities at Rocky Flats,
and Kimberlee Kearfott from the University of
Michigan was attending her first meeting. The
attitude throughout was cordial but business-
like and considerable exchange of ideas and
philosophies were made, particularly during the
executive sessions in the last half-day. There
were criticisms and compliments and although
this report may appear to be mostly comprised
of the former, there was a clear favorable atti-
tude toward the new administration and the Di-
rector, Dr. Ronald Filipy, displayed a confidence
that he would consider each of the Committees
suggestions, if they would help fortify the goals
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of his program. The sessions devoted consid-
erable time in developing a priority list that

would help guide the USTUR with their im-
portant tasks. A copy of this priority task list is
included in this report.

One point clearly obvious this year was the
advisory committee members desire for the
USTUR to refocus on the original mission state-
ment of the Registries and to reconsider the di-
rection that has been taken because of the many
mission changes over the years. It was also

clear throughout, that the Director intends to
adhere to the mission statements to satisfy the
desires laid out by the Department of Energy
(DOE) and to bring about changes that will

strengthen this goal. A copy of the many mis-
sion statements from the Program’s inception
(1968) to the present is also included as an ad-
dition to this report. The Committee members
had each received this listing of mission state-
ments and it has helped to configure future di-
rections to include in their recommendations.
The staff emphasized that it will be pleased to
entertain some changing philosophies in order
to more closely ally itself with the goals which
the OffIce of Health, Safety, and Environment
of the Department of Energy has for this Pro-
gram.

A few major points summarized from the
comments of the members are listed below

The Registries’ management should digest the
recommendations and comments made by the
Committee during previous years, and attempt
to address them. As specified, the Directorate
should also digest the historical mission state-
ments for this program and adhere to original
thinking as much as feasible undercurrent con-
ditions.

“ Priorities of the Program should be di-
rected to determining the retention and do-
simetric characteristics of uranium and

higher elements in humans, and not be di-
verted to goals, which are different from

the endpoint.

. Interaction with operational nuclear
laboratories and industries should be con-

siderably expanded and closer ties should
be made with the medical groups and
health physics groups in these institutions.

. The Advisory Committee should be in

contact, perhaps by conference call, with
itself and/or Senior Staff at the Registries,
at least twice throughout the time from
present to the next meeting in September
2000.

“ Communication with the public should
be emphasized in appropriate ways to be
most effective. Many ideas on this subject
are included in the body of this report.

“ Studies with the Russians should con-
tinue as funding allows and data from their
exposures should be blended with those
from the Registries as much as feasible.

. One suggestion was to meet earlier in
the fall next year and in the vicinity of the
main campus in Pullman, and this has been
pursued. The next meeting is to be in Mos-
cow, Idaho, on September 15-17, 2000.
Some would feel less hurried if allowed to
meet for an extra half-day and use the time
to meet more people involved with the pro-
gram.

. The policy statements and consent
forms for registrants and families issued by
the Registries were all carefully reviewed
and they were found to meet all ethical and

moral norms, and to be within the law.

The 1999 annual meeting was enhanced greatly
by the presence of representatives from DOE
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Headquarters (Brooks, Stockwell). Particularly,
the suggestions made by the DOE representa-
tives were prevalent throughout the meeting and
their idea of remaining in contact throughout
the next year, perhaps by conference call, was
accepted unanimously by those present.
Budgetarily, the support for the Registries is
deemed solid for the next fiscal year, but disap-
pointments could arise in the interim and cau-
tion is always a historical guideline.

General Comments and Recommendations

In last year’s report a concern was raised about
the future of the USTUR. The recent Advi-
sory Committee meeting assuaged those con-
cerns. An example is the studies on depleted
uranium. When push came to shove, this study
had to turn to the USTUR as a primary source
of key information. Even though the USTUR
results have supported a threshold model for
the biological effects of radiation, these results
are crucial for the (apparently) increasing num-
ber of administrative and legal actions con-
cerned with radiations incidents. It is now pos-
sible to support strongly the investment of re-
sources to continue the USTUR

In general, this member was pleased with how
the meeting was conducted and the informa-
tion that was offered up for our review and
comment. Having now had some additional
time to reflect back on the 1999 annual Advi-
sory Committee meeting and its content, and
read through the continuously changing “Mis-
sion Statements”, there is more concern as to
the primary focus of the group. It is disheart-
ening to sense that the USTUR is more inter-
ested in publishing information than: 1) going
to each of the facilities and giving seminars or
talks about the registries and their purpose, so
other (younger) workers will want to volun-
teer to participate; 2) sharing information that
they have gathered with the facilities prior to
publishing; 3) publishing information on par-

ticipants from any of the facilities without giv-
ing that facility first right of refusal regarding
the data. Doing so really puts these facilities at
odds with the USTUR; especially, if the
USTUR publishes data that seemingly contra-
dicts information, which that facility has been
providing to its workers in good faith. A facil-
ity should be allowed to review how it has per-
formed dose assessments and interpreted ex-
posures; and 4) with limited funding over the
next 1-5 years, the evaluation of any of the re-
maining raw beagle dog data sinks further back
in priority, until the USTUR catches up with
all of the tissue analysis from participants who
have died (clear back to 1969).

Each of the presenters work and live in differ-
ent areas, but they all work for WSU, and in
this context it would be nice to see some con-
sistency of presentations. The presentations
seemed inconsistent in format and style. It has
always been in poor “presentation” taste to place
text verbiage on an overhead and then just ver-
balize what should have been in bullet form.
The real basis of this observation is founded
on the fact that the bulk of the burden to set
things up falls on the local area staff. We asked
for and are being supported in our request to
hold the next meeting on campus in Pullman.
Perhaps it would be better and have less of an
impact on the local people for us to come in a
day early and do the tours in advance of the
meeting, as opposed to trying to setup an out-
of-area meeting while taking time out of nor-
mal meeting time to take tours.

After several writings and rewritings it soon
became clear that comments for this year were
merely a rewording of last years recommenda-
tions. It was disappointing to learn that they
had not been accessed by the current USTUR
leadership. If the advisory committee’s recom-
mendations are not read or considered, then a
large amount of time and resources will have
been wasted. The suggested periodic confer-
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ence calls is a great idea that hopefully is being

implemented now. This will definitely improve

the communication and team efforts between
the advisory committee members and the
USTUR leadership. In fact, it will become
more like teamwork instead of the almost

adversarial relationship of times past. Dr. Filipy

has also promised to revisit our previous report
and interface with the advisory committee. This,
and working from his priority list, is moving in
the right direction.

The tone of the 1999 Advisory Committee

meeting was such as to engender confidence
in the future of the Registries. It is clear that
the leadership is willing to listen to the Advi-
sory Committee and to strive diligently to imple-
ment improvements wherever possible. It is
encouraging to see that the USTUR is prepar-

ing a path-forward approach through its cur-

rent staffing, so that long-range planning and
commitments can be undertaken with the ex-

pectation of continuity in the leadership of the
Registries.

PRIORITY LISTING

I. Administration—Basic Registries Operation
A. Arrange Autopsies
B. Collect Exposure and Medical Data

II. Communications, Publications, Media Distributions
(many thoughts to be added to this topic)

HI. Data Management
A. Revision of the Analyzed tissue database

1. Evaluate contents of current database
2. Status of tissues (where going and when)
3. Summarize data to a useful format
4. Include on USTUR web page

B. Revision of the Health Physics Database
1. Develop a useful format for database
2. Summarize data including external doses and estimated CEDE
3. Include on USTUR web page

C. Revision of Medical Database
1. Develop useful format for database
2. Summarize relevant medical data
3. Include on USTUR web page

IV. Laboratory
A. Evaluation of donors based on review of dosimetry
B. Whole body cases

1. Case 0259
2. Case 0269
3. Case 1028
4. Case 1002
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5. Case 1007

v. Data Analysis
A. All cases

1. Determine actinide organ content on the basis of USTUR data
2. Compare in vivo estimates (bioessay) with those at death

B. Russian Project 2.1
1. Comparison of Russian/US bio-kinetic and dosimetry models
2. Project 2.1 final report

C. Beagle dog comparisons with humans
1. Status of PNNL Plutonium Dioxide inhalation studies
2. Perhaps Marv Frazier input

VI. NHRTR
A. Russian tissue repository feasibility report
B. Placenta and fetal translocation
C. Wound cases

1. Russell on sub-committee to study
D. Uranium cases

1. Russell involved with DU used in weaponry

VII. Radiochemistry
A. Prioritization of routine and whole body cases; expedite radiochem analyses
B. Analyze existing samples on basis of established priorities
C. Comparison of Russian and US radiochemical methods

Mission Statements (USTRAJSUIVUSTUR)

1968
Policy Guide Operating Procedures for the
National Plutonium Registries
The Primary purpose of the Registry is to pro-
tect the interests of workers, employees and the
public by serving as a national focal point for
the acquisition and provision of the latest and
most precise information about the effects of
the transuranic elements on man.

1972
U.S. Transuranium Registiy: A Progress Re-
port. J.A. Norcross and C.E. Newton Jr
The registry is providing for the centralized

accumulation and evaluation of data on the
uptake, distribution, and retention of plutonium
and other transuranic elements, and thier effects
on the employees of the Atomic Energy Com-
mission, its contractors and licensees.

1974
U.S, Transuranium Registry: Summary Report
to June 30. 1974. ?VD. Norwood and C.E.
Newton
The primary purpose of the Registry is to pro-
tect the interests of workers, employees and the
public by serving as a national focal point for
th acquisition and dissemination fo the latest
and most precise information about the effects
of the transuranic elements on man.
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1974-1975

U.S. Transuranium Registry: Summary Repor:

July 1, 1974 to October 1, 1975. W.D.

Norwood and C.E. Newton

The primary purpose of the registry is to pro-
tect the interests of workers, employees and the
public by serving as a national focal point for
the acquisition and dissemination of the latest

and most precise information about the effects
of the transuranic elements on man.

1975-1976

U.S. Transuranium Registry: Annual Report

Ocotber 1, 1975 to October 1, 1976. B.D.
Brietenstien Jr, WD. Norwoodand C.E. New-

ton
The primary purpose of the registry is to pro-
tect the interests of workers, employees and the
public by serving as a national focal point for
the acquisition and dissemination of the latest
and most precise information about the effects
of the transuranic elements on man.

1976-1977
U.S Transuranium Registry: Annual Report
October 1,1976 to October I, 1977. B.D.
Brietenstien Jr, M?D.Norwood and C.E. New-
ton.
The primary purpose of the Registry is to serve
as a center for the acquisition and recording of
the latest and most precise information on the
metabolism of the transuranic elements in man
and their effects on man.

1977-1978
U.S. Transuranium Registry: Annual Report
October 1, 1977 to October 1, 1978. B.D.
Brietenstien Jr, WD. Norwood and C.E. New-
ton.
The primary purpose of the Registry is to serve
as a center for the acquisition and recording of
the latest and most precise information on the
metabolism of the transuranic elements in man
and their effects on man.

1978
U.S. Uranium Registry.
The primary purpose of the registry is to evalu-
ate the occupational and radiological exposures

and regulations applicable to the front end of
the uranium fuel cycle, assess the feasibility of
creating a registry of American uranium work-
ers, and develop a voluntary human tissue do-
nor program patterned after the successful ,

United States Transuranium Registry.

1978-1979

U.S. Transuranium Regist~: Annual Report

October 1, 1978 to October 1, 1979. B.D.
Brietenstien Jz And C.E. Newton.

The primary purpose of the Registry is to pro-
tect the interests of workers, employers, and
the public by serving as a national focal point
for the acquisition and provision for precise in-
formation about transuranics in humans.

1981-1982
U.S. Transuranium Registry: Annual Report
October 1.1981 to September 30,1982. B.D.
Breitenstien Jz, K. R. Heid. and M.J. Swint.
The primary purpose of the USTR are to study
the patterns of distribution, concentration and
retention of transuranics in exposed individu-
als by radiochemical analysis of selected post-
mortem tissues, to evaluate the estimates of
body or lung burdens made during the life of
the individual and compare them with estimates
based on the analysis of selected tissues ob-
tained after death, to assess toxic histopatho-
logic changes, if any, compare findings in ani-
mal experiments with estimates in humans who
have transuranic depositions, and to serve as a
national and international resource center con-
cerning the transuranic elements in man.

1982-1983
U.S. Transuranium Registiy: Annual Report
October 1,1982 to September 30,1983. B.D.
Breitenstien Jz, K. R. Heid. and M.J. Swint.
The primary purpose of the USTR are to study
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the patterns of distribution, concentration and
retention of transuranics in exposed individu-
als by postmortem tissue analysis; to correlate
the estimated lung and body burdens made
during life with the results of radiochemical
analysis of selected postmortem tissues; to ac-
cumulate sufficient human data to permit a com-
parison with experimental results from animal
studies; to serve as a national and international
data resource concerning the behavior of tran-
suranic elements in man; and to evaluate
biokinetic mathematical models employed in
actinide deposition determinations.

1983-1984
U.S. Transuranium Registiy: Annual Report
October 1, 1983 to September 30,1984. A4.J.

Swint and R.L. Kathren.

The primary purpose of the Registry is to ob-
tain improved understanding of the biokinetics
and dosimetry of the transuranic elements in
humans and to provide basic scientific data for
radiation protection standards.

1984-1985
U.S. Transuranium Registry Annual Report
October 1, 1984 to September 30,1985. A4.J.
Swint and R.L. Kathren.
The primary purpose of the Registry is to ob-
tain improved understanding of the biokinetics
and dosimetry of the transuranic elements in
humans and to provide basic scientific data for
radiation protection standards.

1985-1986
U.S. Transuranium Registry Annual Report
October 1, 1985 to September 30,1986. M.J.
Swint and R.L. Kathren.
The primary purpose of the Registry is to ob-
tain improved understanding of the biokinetics
of the transuranic elements in humans, thereby
providing a sound scientific basis for radiation
protection standards and dosimetry interpreta-
tion.

1987-1988
U.S. Transuranium Registry: Annual Report
October 1, 1986 to September 30, 1987. M.J.
Swint and R.L. Kathren.
The primary purpose of the Registry is to ob-
tain improved understanding of the biokinetics
of the transuranic elements in humans, thereby
providing a sound scientific basis for radiation
protection standards and dosimetry interpreta-
tion.

1989
U.S. Transuranium Registry: Field Work Pro-
posal; March 1989. B.D. Breitenstien JK,S.E
Dietert, M.J. Swint, and R.L. Kathren.
The primary purpose of the registry is to obtain
improved understanding of the biokinetics of
thetransumnic elements in humans, thereby pro-
viding sound scientific basis for radiation safety
standards and dosimetry interpretation.

1989-1990
U.S Transuranium Registry: Annual Report
October 1, 1989 to September 30, 1990. M.J.
Swint and R.L. Kathren.
The primary purpose of the registry is to en-
sure the adequacy and validity of radiation pro-
tection standards for the actinide elements
through study of actual human experience.

1992
The U.S. Transuranium Registty – Published

in the proceedings for the American Chemical
Society; Radiation and SocieQ Symposium, San
Fransisco, April 1992. R.L. Kathren.
The primary purpose of the Registry is to en-
sure the adequacy of radiation protection stan-
dards for the actinide elements, verifying or
modifying, as appropriate, the existing
biokinetic and dosimetry models on which these
standards are based.

1994-1995
Proposal to manage and Operate the U.S.
Transuranium and Uranium Registries, Otto
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ber 1, 1994 to September 30, 1995. R.L.

Kathren and J.J. Russell.

The primary purpose of the registry is to pro-
vide sound scientific data which in turn can be
used to better assess the risk and thereby as-
sure that adequacy of radiation protection stan-
dards for these radionuclides.

1996-1997
U.S. Transuranium and Uranium Registries
Annual Report October 1, 1996 to September

30, 1997. R.L. Kathren and S.M. Ehrhart.

The primary purpose of the Registry is to study
the deposition, biokinetics, and dosimetry of
the actinide elements in humans with the pri-
mary goals of providing data fundamental to
the verification, refinement, or future develop-

ment of radiation protection standards for these

and other radionuclides, and of determining
possible bioeffects on both a macro and sub-
cellular level attributable to the actinides.

1997-1998
Proposal to Manage and Operate the U.S.
Transuranium and Uranium Registries Octo-
ber 1, 1997 to January 31, 1998. R.L. Kathren
and J.J. Russell.
The primary purpose of the registry is to gain
improved understanding of the biokinetics and
dosimetry of the actinides in humans and thus

provide scientific data for verification and re-
finement of existing radiation protection stan-
dards for the actinides.

1997-1999
U.S. Transuranium and Uranium Registries:
Annual Report October 1, 1997- January 31,

1999. S.A4. Ehrhart and R.E. Filipy.

The primary purpose of the registry is to study
the deposition, biokinetics, and dosimetry of the
actinide elements in humans with the primary

goals of providing data fimdamental to the verifi-
cation refinement, or future development of ra-
diation protection standards for these and other
radionuclides, and of determining possible
bioeffects on both a macro and subcellular level
attributable to exposure to the actinides.

1999-2002
Proposal to manage and Operate the U.S.
Transuranium and Uranium Registries Febru-
ary 1, 1999 to January 31, 2002. R.L. Kathren
and J.J. Russell.
The primary purpose of the Registry is to study
the actinide elements deposited within the hu-
man body in persons with known or docu-
mented exposure thereby gaining improved
understanding of the biokinetics, dosimehy, and
possible biological effects of the actinides in
humans based on actual human experiences.

USTUR Staff

Back row (1to r): Cheryl Love, Minh Pham, Susan Ehrhart. Front row (1to r): Rosa Padilla, Tanya Wood, Shannon
Quails.
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