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SUMMARY

The U. S. Transuranium Regiétry (USTR) is a center for collecting
precise information about the occupational effects of transuranic elements
on man. To date 13,943 past and present transuranium workers have been
tabulated. Health, mortality, causes of death and transuranic organ depo-
sitions are being studied.

Bryce D. Breitenstein, Jr., M.D. was named Director of the Registry
in July 1976. ,

The Los Alamos Scientific Laboratory is directing the epidemiological
portion of a plutonium worker health study with George Voelz, M.D. and
Louis Hempelmann, M.D. serving as principal investigators. The USTR is
affiliated with this study. . |

USTR statistical data shows progressive acquisition of information
for 1975 and 1976.

ERDA contractor and NRC licensee activities at participating sites
are discussed.

Preparation of the input format to record and store USTR data has
been completed and is ready for trial operation.

USTR educational and informational activities were extensive and varied.

Many queries arose from the use of published Registry autopsy data by Ralph
Nader's associate Dr. S. Wolfe. ‘

There was continued cooperation with representatives of the British
Atomic Energy Authority in their efforts toAdeve1op a plutonium registry.
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INTRODUCTION

This report covers activities of the U. S. Transuranium Registry (USTR)
for the period October 1, 1975 to October 1, 1976.

PURPOSE AND SCOPE OF REGISTRY

The primary pufpose of the Registry is to protect the interests of
workers, employers 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. This is being done
with the cooperation of participating Energy Research and Development Admin-
istration and Nuclear Regulatory Commission contractor and licensee nuclear
facilities by (a) Establishing the occupational population at risk. To date,
13,943 U. S. transuranium workers have been so tabulated. (b) Accumulation
at nuclear projects, on a continuing basis, of the best current estimates of
the amount and lTocation of any internal deposition of any of the trans-
uranium elements in employees and improving these determinations by recon-
ciliation with actual burdens found in various organs at autopsy or by
alternate methods. (c) Following such employees clinically, and (d) Par-
ticipating with epidemiological studies to evaluate the effects of such
deposits on health or longevity.

REGISTRY MANAGEMENT

Bryce D. Breitenstein, Jr., M.D. became Director of the Registry
July 1, 1976. He will spend half time in this activity. C. E. Newton
continues as Associate Director, while W. D. Norwood, M.D. will continue
his affiliation with the Registry as a consultant.

The Los Alamos Scientific Laboratory is directing a U. S. plutonium
worker health study with George Voelz, M.D. and Louis Hempelmann, M.D.
serving as principal investigators. A separate advisory committee assists
them in tne study design and interpretation of findings.

Battelle Northwest (BNW) works closely with the Registry, especially

in the field of biology, so that animal results may be closely correlated
with the human studies.
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U. S. TRANSURANIUM REGISTRY STATISTICAL DATA

Table I indicates the number of transuranium workers identified, health
physics and medical releases cbtained, autopsy permissions obtained, autopsies
completed and autopsy reports completed. Table II lists the same data but
for the previous year so that comparisons may be made.

It will be noted that 4634 additional transuranium workers were identi-
fied at Hanford during this fiscal year. This was due to completion of a
study to identify transuranium workers who were employed at Hanford prior
to.1958 but who left employment before January 1, 1976. Sixty-three trans-
uranium workers were identified among licensees. Sixty-one of these were
Babcock & Wilcox workers. Oak Ridge identified 13 workers as having an
estimated Pu deposition of a few percent and have been asked to identify
transuranium workers in accordance with the Registry definition. If this
is accomplished, it will greatly increase the number of identified workers
at risk. '

Eleven authorities for autopsy were obtained, five by Rocky Flats,
one by Hanford and five by licensees. This brings the total to 851.

Ten autopsies were done, bringing the total to 65, while three
autopsy reports were completed for a total of 44. (See Appendix G)

CONTRACTOR AND LICENSEE ACTIVITIES
Hanford

Epidemiology - The USTR is interested in evaluating the available
data on Hanford plutonium workers as a continuation of the study of
Hanford plutonium workers with depositions presented at the workshop on
the Biological Effects and Toxicity of 239Pu and 226Ra in Sun Valley,
Idaho, October 6-9, 1975. A protocol is in'preparation and will be dis-
cussed with ERDA Division of Biological and Environmental Research (DBER)
as a USTR project or one which the USTR may give assistance to at Hanford
Ervironmental Health Foundation.

Autopsies - With 62% of the authorizations for autopsies at Hanford,

it was not surprising that seven of the last ten autopsies were obtained
at Hanford.
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Rocky Flats

USTR contacts have been close with Rocky Flats throughout the year.
One hundred forty-one additional transuranium workers were identified
durihg the year. Dr. Breitenstein visited this installation for discussions.
Rocky Flats has obtained nearly half (36) of the total number of autopsies
to date.

Los Alamos

Los Alamos Scientific Laboratory (LASL), which is affiliated with the -
Registry as the designated facility to make the study of health and mor-
tality of U. S. plutonium workers, has worked closely with the Registry.

No new transuranium workers were identified during the year. In the

past, 127 have authorized autopsy and four autopsies haVe been obtained.
Current discussions with the LASL medical staff suggest that a greater
degree of participation is 1ikely in the near future. A number of autopsies
were done before Los Alamos began participation in the Registry. It is
expected that these will be added to the Registry.

Savannah River

While Savannah River has identified a large number of transuranium
workers (1576) they are just beginning to request autopsy authorizations
and medical and health physics releases of information. Dr. George Poda
has been very helpful in assisting the USTR program at Savannah River.

Mound Laboratory

No additional transuranium workers were identified at Mound and there
was no increase in degree of participation. USTR personnel plan a visit to
Mound Laboratory early in 1977.

Oak Ridge National Laboratory

Oak-Ridge identified 13 transuranium workers who have estimated dep6~
sitions greater than a smaT] percent of the maximum permissible. In the
coming year it is hoped that they will identify all transuranium workers
now working at Oak Ridge National Laboratory or who have terpinated such
work at Oak Ridge and who meet the definition of a transuranium worker,

1009914



Argonne National Laboratory

Argonne has been asked to identify past and present transuranium
‘workers, including workers at the old Metallurgical Laboratories. = In-
creased USTR communication with the Argonne National Laboratory is planned.

Licensees

Following visits to Babcock & Wilcox and Nuclear Fﬁel Services, Inc.
and culminating several years of visitation and discussions, these com-
panies agreed to participate in the Registry program if"Registry repre-
sentatives would explain the program to their employees and solicit their
individual participation. This was done and resulted in three authoriza-
tions for autopsies and identification of 62 transuranium workers.

Kerr-McGee agreed to participate when and if they reopen their plant.
Exxon Hanford and Richland Energy Laboratory have been participating. This
makes a total of 5 licensees who are cooperating with the Registry.

'REGISTRY DATA COLLECTIGON AND PROCESSING

Preparation of the input format to record and store USTR data has
been completed and is ready for trial operation.

" Identified Transuran1um Workers - As 1nd1cated previously, intensified
study resulted in the identification of an add1t1ona1 4,634 transuranium
workers at Hanford. The total number identified as transuranium workers
at Hanford (6966) is about half of the total identified at all sites.

EDUCATIONAL AND INFORMATIONAL ACTIVITIES

1. Wolfe Analysis of Registry Data
Many queries resulted from Dr. S)dney Wolfe's unpublished
comments* that an article in Health Physics by W. D. Norwood
and C. E. Newton, Jr., October 4, 1974, showed a higher inci-
dence of cancer in the first 30 Registry autopsies than ex-
pected, when compared to U. S. population statistics. This,
he states, indicates a need to decrease the established per-
missible body deposition by a large factor. The comments received

* Dr. Wolfe has submitted his material to the British Journal Lancet.
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wide publicity in several media such as the New York Times, June 5,
1976; the American Medical News, June 14, 1976 (Appendix A); the
Bulletin of the Atomic Scientists, September 1976; the Denver Post,
June 20, 1976. Dr. Norwood sent letters to the editors of the American
Medical News and the Bulletin of the Atomic Scientists stating that

Dr. Wolfe's conclusions were unjustified. These letters, as published,

are shown in Appendixes B and C. The Registry received many phone and
written inquiries and supplied copies of our published rebuttal
(Appendix B) and additional material, including published reports
which show that autopsies detect one-third more cancers than are
diagnosed before death. (Journal of the American Medical Association,
September 25, 1972, Vol. 221, No. 13).

Specific discussions were as follows:

(1) Conversation with Robert L.  Fleisher of General Electric resul fed
in an article refuting the Wolfe conclusions (Appendix D).

(2) Discussion with Mr. David Burnam of the New York Times.

(3) Discussion with Fred Gillies of the Denver Post.

(4) Talk by Dr. Breitenstein to Hanford Environmental Council.

(5) Local television interview of Dr. Norwood was given in the
Tri-Cities. ' :

(6) DOr. C. Lushbaugh, Oak Ridge Associated Universities was supplied
with information. .

(7} Mr. Sherlington of the Australian Embassy, Washington, D. C.,
asked if conclusions drawn by Dr. Wolfe were not a distortion
due to small numbers involved and bias due to methods of selec-

. tion of autopsy cases. The Registry confirmed this.

(8) Dr. A. C. Upton, Professor of Patho]ogy,'State University of
New York, Stony Brook, N. Y., who is involved in evaluation of
Pu risks, asked for clarification of the New York Times article
re Dr. Wolfe's analysis of the Norwood, Newton Health Physics
article. ‘

(9) G. Klingsberg, EPA (New York Office), Dan Kane, Council on

' Energy Independence, Chicago, a Westinghouse manager in atomic

work and Bruce Hutchins, General Electric San Jose plant called

1009916



re the New York Times article and were given information.

(10) Discussion with Dr. W. W. H. Weyzen of DBER, re rebuttal
of Dr. Wolfe's analysis. '

(11) A copy of Dr. S. Marks' commentary {Appendix E) on Dr.
Wolfe's allegations was furnished Dr. J. P. Sokal of
Westinghouse Electric Corporation Advanced Reactor Division
at his request.

(12) Mr. Robert Livingston of the Atomic Industrial Forum called

: and discussed Dr. Wolfe's comments with Dr. Norwood and
Mr. Newton. ,

(13) A copy of comments to the Editor of the American Medical News
was sent to Mr. 0. J. Gorman, a health physicist at Ontario
Hydro, Ontario, Canada.

2. People Concerned with Proposed State Nuclear Safeguard Initiatives:

(1)  Dr. Forrest Rieke and son John of Portland, Oregon discussed
the atomic health and safety programs at Hanford.

(2) Messrs. L. Wallace and E. Kurtz of General Electric Vallecitos
Nuclear Center were sent copies of annual report and paper
“Health of Hanford Plutonium Workers."

(3) In answer to an inquiry, Bruce Hutchins of General Electric
was advised by the USTR that we could find no statistical
difference in suicide rate among Hanford radiation workers
and those in other industry. |

(4) Information to Mark Arndt, on request, for debate on Nuclear
Safeqguard Initiative in State of Washington.

(5) Dr. Norwood led discussion of toxicity of plutonium in local
church whose national stand was unfavorable to atomic power
production. He also answered questions re plutonium from
Margaret Maxie representing the national division of this
church. .

(6) Queries were answered from a Massachusetts Land Use Committee re
Pu toxicity.

(7)  Dr. Norwood answered queries of Dr. John Wiley, San Jose,
General Electric atomic project re Pu deposition in gonads.

1009911
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(8) Dr. Norwood discussed Registry activities with Charles Wells,
editor of national church bulletin "Between the Lines."

(9) L. Wallace and E. Kurtz, General Electric, Vallecitos, were
given advice re malignant tumor in Pu employee who has no
evidence of Pu in body.

(10) Ms. Suzanne Rhodes, School of Public Health, Johns Hopkins
Medical School, requested information on Registry activities
and was sent the last summary report and a copy of "Health of
Hanford Pu Workers."

(11) Ms. Libby Bianchi, writing an article covering hazards of Pu
for use in nuclear reactors for publication in a New York
newspaper, asked questions about the Registry and was sent
a copy of "Health of Hanford Pu Workers." -

(12) The USTR was asked by the Director of the "Washington Citizens
Committee Against the Ban on Nuclear Power" to give some data
in lay terms to indicate effect on Hanford employees of Pu and
other radiation exposure. The Registry assisted in a coordinated
response with the local ERDA office and Battelle Northwest. '

(13) Professor Merril Eisenbud, Department of Environmental Health,
New York University Medical Center, requested general information:
about the Registry. The last annual report to ERDA was sent to

. him.
3. Annual Letter

The annual newsletter (Appendix F) was sent to the more than 800 workers

authorizing autopsy. Many favorable replies were received and one

registrant offered to will his body.
4. Communications - Government Agencies

(1)  Annual report for July 1, 1974 to October 1, 1975 sent to ERDA
and to the USTR mailing list.

(2) At his request, information re Pu toxicity given to R. F.
Nowakowski, who is preparing a bulletin on this subject for lay
readers at the request of ERDA.

1009918
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(3)
(4)

(5)

(6)
(7)
‘8)
(9)

(10)

an
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Dr. A. Brodsky was given approval to use paper "Health of
Hanford Plutonium Workers" in opposing Dr. Gofman's suggested
revision of Pu allowable deposition in lungs.

The General Manager and other members of ERDA, Richland office
were kept continuously advised of Registry activity of interest
to them. '

At request of Sidney Marks, M.D., DBER, information re Registry

" activities was sent to Mr. William Ellett of the U. S. Environ-

mental Protection Agency (EPA), Radiation Standards Division and
to Dr. Helen Caldicott of the Children's Hospital Medical Center
in Boston. :

At the request of Dr. Dave Bruner of ERDA, five copies of the
Registry last annual report to DBER were sent for relay to
English nuclear industry authorities.

Upon request, two copies of the latest USTR annual report were
sent to R. E. Alexander, U. S. Nuclear Regulatory Commission,
0ffice of Standards.

Susan Higgins of GAO Washington requested information about the
USTR to give to U. S. legislators. Numerous questions were ésked
and answered.

Information on the composition of the Registry Advisory Committee
was supplied to Bert Crist of Rocky Flats ERDA offiée for the
Monitoring Committee for the Governor of Colorado.

At his request, Dr. W. W. H. Weyzen, ERDA, Washington was sup-
plied with data on the Registry's ability to identify Pu deposi-
tion cases at all participating sites and additional detail on
USTR autopsy cases.

In response to a request from Dr. Stewart Rae, Assistant Medical
Director of the National Radiological Protection Board, Oxford-
shire, England, tHe Registry agreed to pool data and compare
results on autopsy cases. Information on U.K. cases was included
in a summary of autopsy data furnished Dr. W. W. H. Weyzen, ERDA,
Washington.
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5. Newspaper Error Corrected

A local Washington state newspaper quoted authoritative sources as
saying that anyone who ever has Pu in the bloodstream was sure to have
malignant disease. The Registry advised the paper that this was an
error and the paper retracted the statement and indicated Registry
findings. '

.6. Visitors to U. S. Transuranium Registry

()

(2)

(3)

(4)

(5)

(6)

1009920

Mr. Peter Smith, epidemiologist, Oxford University, England,
visited HEHF to discuss the Registry and Health and Mortality
studies” in preparation for similar studies to be made in the
British nuclear energy program. He is a consultant to Dr.
Geoffrey Schofield, Medical Director of the_Nindsca]e plant.

He made suggestions regarding controls for the Hanford study

of present health, mortality and cause of death of Pu workers.
Mr. A. Lobel from 0ak Ridge National Laboratory visited with
Drs. Breitenstein and Norwood and Mrs. Kirklin. He is providing
service to Dr. Lushbaugh, Director of the Oak Ridge Associated
Universities, in relation to the ERDA Health and Mortality Study.
Dr. Forrest Rieke and son of Portland, Oregon, visited with

Dr. Norwood, RL-ERDA and Battelle scientists'for a briefing on
health and safety programs at Hanford. -

Drs. George Voelz and Louis Hempelmann and Mr. Donald York met
with HEHF and Registry representatives to discuss ways and means
for the Registry to cooperate with the.Los Alamos Scientific
Laboratory in the epidemiological study of health and causes

of death of Pu workers. |

Dr. Donovan Thompson, professor of Biostatistics, University of
Washington, a special consultant to the Registry, spent the day
being briefed by Registry workers on the Hanford data base and
proposed Pu worker epidemiological study. He made several
helpful suggestions for improvement of the protocol.

Dr. Osamu Matsuoka, Division of Radiation Hazards, National
Institute of Radiological Sciences, Chiba, Japan, who is inter-
ested in the possibility of a registry in Japan, visited the
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Registry and HEHF during his attendance at the 16th Annual
Hanford Biology Symposium on "Pulmonary Macrophage and Epi-
thelial Cells."
7. Visits to Plants and Scientific Meetings Attended
(1) Meetings attended by Dr. Bryce D. Breitenstein, Jr.
February 4 - 13, 1976 - Denver, Colorado
ERDA Health Protection Meeting;
DTPA Symposium; _
Health Physics Society 9th Midyear Topical Symposium;
Meétinb of ERDA major contractor health physicists to
standardize health physics input to Pu worker
' health study.
March 24 - 31, 1976
Pinellas, Florida - ERDA Contractor Occupational Medicine
Meeting;
Visit to Savannah River Plant to review USTR activities;
ERDA Headgquarters, Germantown, Maryland, Advisory Committee
Meeting of U. S. Plutonium Worker Epidemiology Study.
September 27 - 29, 1976
Sixteenth Annual Hanford Biology Symposium "Pulmonary Macro-
hage and Epithelial Cells," sponsored by BNW and ERDA.
(2) Dr. W. D. Norwood | | -
September 27 - 29, 1976
16th Annual Hanford Biology S&mposium on Pulmonary Macrophage
_ and Epithelial Cells.
(3) Dr. W. D. Norwood and Mr. C. E. Newton
May 25, 1976 _
Nuclear Fuel Services, Erwin, Tennessee.
May 26, 1976
' Babcock & Wilcox, Nuclear Materials Division, Apollo, Pennsylvania.
(4) Mr. C. E. Newton
February 11 - 13, 1976
Meeting in Denver, Colorado with members of Registry Health
Physics Committee, observers and ERDA representatives.

1009921
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AMERICAN MEDICAL NEWS
June 14, 1976

Cancer death rate among plutonium
workers was almost twice as high as the
cancer death rate for all white males,
according to recent study reported by

-Ralph Nader’s Health Research Group.

The study of government statistics

- showed that virtually all of the men who

died had been exposed to doses of plu-
tonium below the levéls established as
safe by federal regulations. '

Appendix A
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AMERICAN MEDICAL NEWS, July 19, 1976

‘Cancer death

data clarified

Your June 14, 1976, article concerning
an increased cancer death rate among
plutonium workers is based on an analysis
of data collected in the U.S. Transuranium
Registry. The analysis by Ralph Nader's
Health Research Group was made without
consulting personnel of our registry with
respect to the suitability of our data for
the type of statistics that they developed.
~ As a matter of fact, the data were not
suitable. Mortality rates for cancer or other
diseases are valid only if they are based
on an unbiased sample. The Transuranium
Registry, which collects - information con-
cerning the distribution of plutonium in
tissues and, thereby, checks the validity
of in,vivo estimates of plutonium deposi-
tion fn workers, makes no pretense to ob-
taining those cases in an unbiased man-
ner. On the contrary, we know that both
investigators and families of workers have

been more diligent in obtaining autopsies .
for cancer cases than for cases of less’
interest -or concern.. For that reason, the.

Health Research Group's comparison of
this biased autopsy series with relatively
unbiased nationwide mortality rates is un-

justified and is likely to lead to erroneous

conclusions. = .-
W. D. NORWOOD, MD

U.S. Transuranium Registry —.

Richland, Wash.

Lo
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March 1976). Yet, be and others fail to
.. evince any definilive knowledge of the
very system they endeavor to salvage—
the price system. A price system is any
social system that effects its distribution
of goods and services by means of trade
based on commodity evaluation and
employs any form of debt token or mon-
ey. All social systems on the globe today
are price systems; they buy and sell,
accounting transactions in  dollars,
pounds, francs, yen, rubles or marks.
In a price system, wealth derives sole-
ly from the creation of debt. In other
words, wealth consists of stocks, bonds,
etc., debt claims against the operation of
the physical equipment and its resul-
tants, Exhaustion of resoutces translates
into erosion of our industrial base. When
.the requisite resources are no longer
available to sustain that operation, the
whole financial house of cards collapses
and with it the price system. This basic
knowledge is omitted from Benoit's as-
sumptions.
). Cozzy Graham
St. Clair Shores, Mich. '

Clear but Perturbing

The: September issue article by Dr.
Robert: fay Lilton on ‘‘Nuclear Energy
arcd’ the Wisdom of the Body™ is a clear
exposition of the psychiatry behind most
‘aBjections 1o nuclear power. Unfortu-
mately, the artwork you have chosen to
awgampany Lifton's article (a ““mush-
roum?’” cloud over the profile of a power
station) is an altogether too frequently
Reld' misperception that a journal of your
aminerice should not promulgate fur-
e ILi5, nevertheless, an apt expression
of!tHe visceral tenets that probably con-
stitute’ “‘the wisdom of the body.” Lif-
tbn's: case is not denied by the fact that
s body of wisdom is comprised ol
perceptions rather than realities but it is
important fo keep this distinction in
mind.

Despite my belief that there is no
viable alternative to nuclear energy in
the near term (less than 25 years), | find
the Bulletin to be consistently interesting
and educational reading. However, 1
must admit to a bit of annoyance at
having my morality repeatedly im-
pugned by reference to the “enlight-
ened” resignations of four engincers,
Lifton at least relegates this to a footnote
but my perturbation persists. The thou-
sands of similarly qualified technologists
who remain in favor of nuclear power
are not aberrant amoralists.

Thomas A. McNary
Minerva, Ohio

4
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Plutonium Toxicity Data
Misinterpreted
The item in the article by john T.
Edsall in the September 1976 issue of the

. Bulletin concerning an increased cancer

death rate among plutonium workers
was based on data collected in the U.S.
Transuranium Registry. {(See W, D. Nor-
wood, M.D., and C. E. Newton, )r,,
“U.S. Transuranium Registry Study of
Thirty Autopsies,’” Health Physics, 28
(June 1975), 669-675.)

The analysis by S. M. Wolle of Ralph
Nader's Health Research Group was
made without consulting with Registry

*\

S
3,
e

persannel to determine the suitability of
our data for the type of statistics which
they developed. Actually the data was
not suitable. Mortality rates for malig-
nant disease or other diseases are valid
only if they are based on an unbiased
sample. The Transuranium Registry de-
termines the deposition of plutonium in
tissues at autopsy and thereby checks the
accuracy of estimates of plutonium de-
position in workers made before death.

The Registry makes no pretense o
obtaining these cases in an unbiased
manner. On the contrary, we know that
both investigators and families of work-
ers have been more diligent in oblaining
autopsies for cases of malignancy than
{for thase of less interest or concern. for
that reason, the Wolfe comparison of
this small biased autopsy series, with
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relatively unbiased nationwide mortality
1ates, is unjustified and is likely to lead to
very erroneous conclusions.

To provide suitable data for the calcu-
lation of disease incidence and mortality
rates, the U.S. Energy Research and De-
velopment Administration (ERDA) re-
cently started a large-scale epidemiolog-
ical study of past and present plutonium
workers in the five £RDA lacilities where
meaningful exposures have occurred.
The study, which is coordinated by the
Los Alamos Scientilic Laboratory, will
provide incidence rates for major diseas-
es among living workers and mortality
rates for the deceased. The investigation
will be a suitable source of data for the
calculation of incidence and mortality
rates.

’ W, D. Norwood, M.D.
U.S. Transuranium Registry
Richland, Wash.

The author replies’ In view of Dr.
Norwood's letter, and of similar infor-
mation from Dr. Sidney Marks, associate
manager of the Environmental and Safe-
ty Research Program at Battelle’s Pacitic
Northwest Laboratories in Richland,
Wash., | agree that the 30 autopsies at
the U.S. Transuranium Registry provide
no significant evidence concerning the
toxicity of plutonium in man in view of
the biased character of the sample. The
epidemioclogical study described by Or.
Norwood is obviously of great impor-
tance, and is to be welcomed.

Exaggerated Danger

Dr. Edsall speaks with forebading of
the 25,000 year half-life of plutonium-
239; but my study (to be published in
Health Physics shows that most of the
harm done by plutonium dispersal is
done in the first few minutes by the dust
cloud; second to this is the next few
months when it is easily resuspended by
winds; and the remaining harm, inte-
grated over the tens of thousands of
years it spends in the soil, is a poor third.

Plutonium in the soil is an order of
magnitude less dangerous than radium
per curie according to anybody’s calcu-
lation; and there is more radium in each
foot of depth of the earth’s crust than
there would be plutonium-239 in exis-
tence if all the world's power wer: de-
tived from fast breeder reactors (only a

- tiny fraction of this plutonium would

escape).

1 don’t understand why Dr. Edsall
refers 1o my calculations as tentative.
They are simple and straightforward;
and | have sent over a thousand copies

{continued on prge 8}
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of my paper to plutonium experts, nucle-
ar critics, and anyone who has requested
it. The paper has passed Nuclear Regula-
tory Commission reviews and journal
referecing (in contrast 1o the papers by
Tamplin Cochran, and Gofman which
Dr. Edsall treats so much more kindly).
Through all of this there has been no
criticism that would substantially alier
the conclusions in my paper, other than
suggestions by crilics that | use the hot
particle or Gofman theories.

Bernard L. Cohen
University of Pittsburgh
Pittsburgh, Pa.

‘Meaningless Comparison

The conclusion drawn by Edsall is not
supported by the evidence he presents.
His conclusion is that the use of plutoni-
um in power reactors will involve an
unacceptably high health risk. The arti-

~cle includes a credible review of the
laboratory data_on the toxicity of pluto-
nium, but Dr. Edsall fails to carry
through with a meaningful estimate of
the actual risks that would be involved.

The basis of his conclusion is a com-
parison of the risks associated with the
“‘makimum permissible lung burden” for
plutonium workers (MPLB) and a general
statément on food additives issued by a
Fgod and Drug Administration panel. In
th¥ 30-year history of the nuclear weap-
dndtindustry, the maximum permissible
leEtii),r’den has been exceeded by less
tHai 100 workers, all resulting from in-
dlidfrial accidents. The vast majority of
¥ fibre than 10,000 plutonium work-
éit have lung burdens that are not meas-
UtSbld gnd orders of magnitude less than-
#aximum permissible lung burden. In
tH¥" power industry, exposures during
dtmal Speration will be even less be-
&alisé’ 6f improved procedures and the
fBedssity for remote operation. Thus, Dr.

dsall has compared a guideline that
4ppliés to industrial accidents, which are
éx¢éptional and rare occurrences, with a
guideline for a food additive, which
involves a common and continuous oc-
Currence. The comparison is logically
méaningless! .

A meaningful risk estimate could have
been made by Dr. Edsall by considering
the amounits of plutonium to be process-
¢d, the fraction that would be released,
and the uptake by humans. The most
thorough analysis of this type was per-
formed for the environmental statement
for the liquid metal fast breeder reactor
(LMEBR) program.' The result was only
0.0004 estimated lung-cancer deaths
{rom plutonium and other actinides for
each year of operation of one, t,000-
megawatt (electrical) liquid metal fast
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hreeder reactor, and its supponting fuel
cycle facilities, -

It is easy to determine how this result
would change if Dr. Edsall’s toxicity
estimates had been uvsed. His maximum
permissible lung burden risk estimate
was based on the results of Bair and

Thomas.? The toxicity values used in the

analysis of the liquid metal fast breeder
reactor, as well as those of Bair and
Thomas, are as follows:

Plutonium Toxicity in Human Lungs
_Cancer Deaths
10" Person-Rads
LMFBR Environmental Report 1,000
Bair and Thomas 180

It is seen that the toxicity value used to
estimate risks for the liquid metal fast
breeder reactor is actually 6 times great-
er than the value Dr. Edsall chose from
the data evaluations. Use of Dr. Edsall's
value would reduce thé estimated lung-
cancer death-rate to less than 0.0001 per
reactor-year. By comparison, it is esti-
mated that up to 100 deaths per year
result from air pollution caused by one,
1,000-megawatt (electrical} coal plant
operating with sulfur dioxide scrubbers.?

The liquid metal fast breeder reactor
analysis was purposely designed to pro-
vide an over-estimate of the cancer rate
from plutonium. Even if it were too low

.by a factor of 1,000, plutonium usage in

a large number of power reactors would
not pose a serious cancer threat 1o the
nation or the world.
' Bruce A. Hutchins
Energy Systems and
Technology Division
General Electric Company

Sunnyvale, Calif.
Notes

1. final Environmental Statemeni—tiquid Meral Fust
Breeder Reactor Program. U.S. Energy Research and Devel-
opment Administealion (EROA- 1535), Dec. 1975,

2. W. § Bair, | M. Thomas. “Prediction of the Health
Eilects of Inhaled Transuranium Elements from Expenmental
Animal Data,” IAEA Svmposium on Transuranium Nuchdes
in Environment, San Francisco, Calil., Nov. 1721, 197§

3. L. D. Hamilton, §. €. Morns, “Health tfects of Fossit
fuel Power Planis,” Procecdings of 8th Midyear Topswal
Symposium of Health Physics Society, Knoxville, Tean,, Oct.
21-24, 1974, CONF-741018.

The author replies: | question Cohen's
view that the hazards of plutonium are
small compared to those of radium. Cer-
tainly there is a great deal of radium in
minerals underground, and if it stays
there it is only a minor, risk. But plutoni-
um will be above ground, several tons of
it in each large breeder reactor. It will be
transported for installation and for re-
processing. Al every stage there will be
risks of failure of containment, from
human error and human malice. The
amount of plutonium in  low-level
wastes, exposed in open trenches as at

Maxey Flats, Ky, is actually greater than
in the high-level wastes that are sup-
posed to be strictly contained.t Al this
constitutes a very difierent problem from
that of the radium that is imbedded
naturally in the soil.

As to the risks from exposure 1o pluto-
nium and other toxic substances, one
must distinguish two questions: (1) What
is the probability of harm 10 an individu-
al receiving a “‘maximum permissible
dose’'? {2) How many individuals will in
fact receive such a dose (or more)?

My discussion was directed to the first
question, which is difficult enough, The
answer to the second question depends,
not only on the future scope of the
nuclear fission,program, but on the ex-
tent of human carelessness, incompe-
tence, and (for a few individuals) down-
right malevolence. The environmental
statement for the liquid metal fast breed-
er reactor program inevitably ignores or
minimizes such factors, which are in-
deed impossible to quantify. | take a
much darker view of the weaknesses of
human nature than Hutchins or Cohen,
and consider these factors terribly im-
portant.

| think it is relevant to compare the
risks irom plutonium and those from
food additives. The consideration of
what constitutes acceptable risk has
been compartmentalized among differ-
ent agencies. We should take a broader
look at the whole situation; the boak,
“Of Acceptable Risk: Science and De-
termination of Safety,” by W. W. Low-
rance, is a first attempt to do this, in my
judgment we have been far 100 tolerant
of the hazards of toxic substances in
industry generally.

My personal conclusions, on avoiding
a plutonium economy, of course do not
follow as a logical consequence of the
facts presented. They are based on my
judgment from a much wider range of
evidence, as | briefly indicaled. | ac-
knowledge, of course, that the mining
and burning of coal can do great dam-
age; it was not my job to discuss this in
an article on plutonium. Very large-scale
increases in energy consumption, in
practically any form, are bound to raise
serious pollution problems. | would
stress the primary role of a much more
drastic program of energy conservation
than anything attempted up to now;? it
can be achieved without sacrifice of
living standards or economic productivi-
ty, and with enhancement of the quality
of Ilfe Notes

1. T M Pgord and & D Ang. “The Plutonwm Fucl
Cyddes,” Health Physied, 2901975 45314408 "

2. Denss Haves, UInergy The Case for Conversation,

Workdwatch faper 4 (Washingion, 0.C.. Worldw alch faste.
tute, 19760
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APPENDIX D

P]utonzum Penl ‘Wrong Conclusions’

'ro tnc Eduor
. A Juns 6 news story headlme im-
plied that plutonium has caused can-
cer in men who had previously worked
with that substance. However, the
rezsoning ‘quoted in the story ias
.invalid, and the conclusions Lnerefore
" were wrong.

The Times ‘art }e presented excerpts
"om an - unpublished study by a Dr.

_ Sidney M. Wolfe, a .member. of a
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Loup established by Ralph Nader to

.examine public heaith questlons “The
.study ‘was a commentasry on autopsy
data . puohsred iast June m Health
Physics giving the cause’ T of death
.of t.hxr'y former plutcnium workers, a
"Yimited ntmber of cases but all that
we know of in this country.

“Both of the major statements at-
tributed to Dr. Woifs showed failures
in iogic. The death rate from one
type ¢f cancer, ltuxamia, was “nine
times” higher than e national aver-
ege, he said. The original article
shows that statemen: 1o be based on
oniv two ceses. 1 quoted that reason-
,ing, without c"mmc-:zry. to 1y two
12en-age daughters, “ho p'omptly and
appropnatelv dissc! xed in _laughter.
C'e.m,', hen cons: dering a total “of
oaly ‘eleven cases of .cancer, some
types will be more zbundant than
_average, even if only one or two cases
occur. Others ‘will be totally absent.
By reasoning - similar to Wolfe's it
" could be said that working with plu-

tonium led to a total absence of can-
" cérs of the rectum, prostate, pancreas,
“and esophagus. This commentary *

would be as misleading as was Wolfe s
ongma.l statement.

Wolfe stated that the total death
rate (based on eleven cases) was al-
most “double” the national average
for whit2 males; but the men studied

. were not average. Thirteen cancers

wounld be expected if one allows for
the high incidence for middle-aged

_men and the extra, otherwise unrec-
‘ognized cases that are discovered by

autopsy (as noted by Dr. W. D. Nor-
wood, who presented the original
data). The proper conclusion agzain is
not that working ‘near plutonium
diminishes cancer but that there is
no evidence that plutopium has caused
cancer deaths in man.’ '

The reason for this letter {s not to
minimize the hazards of plutonium
and similar elements. These are poten-
tial cdangers that requ.re extremely
ca:efu] control.

However, of the thirty cases studied
by Norwood and C. E. Newton Jr.
three contained plutonium in excess

“of the maximum ‘body burden gener-
“ally regarded by health physncxsts as

permissible; thirteen were above 1

" percent and 27 above 0.1 percent of

that value. None of these groups

" showéd a statistically significant ex-
" cess of cancer.” These data cast con-

siderable doubt on the view that the
permissible burdens have -been set too

" leniently by a large factor, They imply

that with proper precautions pluto-
mumcanbeusedsafely. B

: - 'ROBERT L. FLEISCHER

e Schencctady, June 11, 1876



APPENDIX E

COMMENTS REGARDING CANCER INCIDENCE IN PLUTONIUM WORKERS

In an article in the New York Times on June 6, 1976, David Burnham
stated that the "death rate from cancer found among a small group of
plutonium workers was almost twice as high as the cancer death rate of
all white males, according to a study of government statistics." The
study of the government's data referred to in the article was conducted
by Dr. Sidney M. Wolfe of the Health Research Group, which "was established.
by Ralph Nader, the consumer advocate, to undertake research on the
government's handling of public health problems."

Dr. Molfe based his conclusions regarding increased cancer mortality
in workers exposed to plutonium on 30 cases included in the U. S.
Transuranium Registry. A report of the. 30 cases, which listed the causes

~ of death, was published in June 1975. However, the Registry was not

designed to be a suitable source of data for analyzing the incidence of
particular diseases. Analyses relative to incidence or mortality from
individual diseases are valid only if carried out on unbiased samples.

In the accumulation of material for Registry, no attempt was made to
avoid biases in the selection of cases. For that reason, any conclusions
about the percentage of cases of a disease or category of diseases in a
series of cases recorded in the Transuranium Registry is likely to be
misleading. :

A primary objective of the Registry is to obtain data on the
distribution of plutonium and other. transuranic elements in the various
tissues of the body after occupational exposure. This may provide a means
of establishing routes of movement of .the isotopes within the body from
the site of initial deposition to those organs where the elements may be
present at death.- The Registry has also provided valuable information on
which to base comparisons of plutonium amounts estimated to be present in

~a person's body during his Tifetime with the quantity calculated to be
present after death, based on analysis of organs and tissues. This
activity, which checks the accuracy of in vivo estimates of body burdens,
has demonstrated that the in vivo estimates are conservative in most
cases by a factor of three to five. These have been the principal
activities in the Registry program to date.

Certain biases have been inherent in the selection of cases that
appeared in the Registry report. At least two-thirds of the 30 cases
were not included in the Registry prior to death but were considered of
sufficient interest later to be incorporated into the Registry and to
have the appropriate analyses performed on the organs. For the most
part, those were cases in which an individual with an illness was under
hospital treatment, so that the Registry contact was made aware of the
death in time to arrange for the collection of appropriate specimens.
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Cancer was prominent among the diseases encountered in this class of

persons. In certain cases, either the investigators or family or both may have
sought to have a cancer patient included in the Registry because of

interest in the possible relationship of radiation exposure to cancer.

~ Such bijases are common in autopsy series but are so highly-variable in

different hospitals or sets of individuals that no truly representative
statistics with respect to cancer incidence in autopsy series are
available to be used as a basis for comparison with the exposed group.

For the above reasons, an epidemiologic study of the incidence of
various diseases was started recently on a large group of individuals
exposed occupationally to plutonium. This study is coordinated by the
Los Alamos Scientific Laboratory and will involve the follow-up of
several thousand individuals, including both exposed persons and
unexposed controls from five major plants where plutonium has been
handled in significant amounts. These are the Hanford, Los Alamos,
Mound Laboratories, Rocky Flats, and Savannah River facilities. The
cause of death will be sought for all individuals who have died at the
time of analysis, thereby eliminating the selection bias. This
process will then be repeated at intervals in the future.” Data on the
incidence of disease in the 1iving population will also be acquired and
analyzed. This study will not only provide substantial numbers of
cases as a basis for more reliable statistics than are now available,
but, by obtaining the cause of death from death certificates, will
avoid the bias introduced in autopsy series. The purpose of this study
is to provide meaningful results concerning the incidence of diseases,
including cancer, in plutonium workers. This contrasts with the objec-
tives of the Transuranium Registry, which are to study the distribution
and concentration of plutonium and other transuranic elements in tissues
of the body after death.

1

Comments prepared by Sidney Marks, M.D.
at the request of ERDA Division of
Biomedical and Environmental Research
June 11, 1976
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APPENDIX F

UNITED STATES TRANSURANIUM REGISTRY

March 15, 1976

ANNUAL LETTER TO EMPLOYEES REGISTERED FOR AUTOPSY

Each year the U. S. Transuranium Registry will be sending you a letter
similar to this one to serve several purposes. One such purpose is to
update our records on the current Tocation of our participants. If you
have moved or would like to ask any question about any phase of the

"~ Registry program, we would appreciate it if you will complete and mail
us the enclosed change of address card. Also enclosed is another Registry
card which should be signed and carried with you if you have misplaced or
damaged your original one.

To keep you informed as to the Registry activities (another purpose of
this letter) we want you to know we have just completed a study of the
health, occurrence of cancer and other serious disease, and causes of
death of some 450 plutonium deposition cases occurring at Hanford from
1944 to 1975. The personnel, who averaged about 20 years of either
potential or actual deposition, were divided into two groups. One
group had small depositions estimated as less than 5% and the other
group had depositions estimated as more than 5% of the maximum per-
missible body burden of plutonium (40 nanocuries). The result was that.
. no significant differences could be found between the two groups.

Such studies are continuing and expanding as the use of plutonium also
expands and the increase in the number of participants in the Registry
continues. It is your continued participation and cooperation in the
Registry that makes our program possible and therefore will make it pos-
sible for us to more fully understand and learn as much as possible about
the entry, distribution and the very long-time effects of plutonium in the
human body. The Registry appreciates your participation in this vital
program. :

Sincerely yours,
LL&?}tfﬁmHﬁ;knﬂ,hKQf‘

W. D. Norwood, M.D.
Acting Director

P. O. BOX 100 RICHLAND, WASHINGTON 99352

' 00 q q z q ’ Operoted for the U. S. Afomic Energy Commission by the Hanford Environmental Health Foundation



APPENDIX G

USTR AUTOPSY CASES

The Registry has a total of 79 autopsy cases, fourteen of which were
received from the United Kingdom. Of the 65-U. S. autopsies, radioanalyses
of tissue samples have been completed for 44. The most recent results are
being analyzed and consolidated for subsequent reporting. There are very
few health physics in vivo chest results in the Registry records and those
that exist tend to underestimate the deposition found at autopsy. A number
of the lung and lymph node autopsy samples from occupationally exposed per-
sonnel for whom health physics systemic and/or chest burdens were estimated
as negative were found to pontain plutonium in amounts greater than have
been reported for autopsy samples from those nonoccupationally exposed (pre-
sumably from fallout). The highest concentrations continue to be mostly
in the lymph nodes, lungs and liver while the lowest concentrations continue
to be mostly found in the kidneys, muscle and heart. Seldom is the highest
concentration found in the bone. It has been noted that the health physics
systemic deposition estimates made during the océupationa] exposure periods
continue to exceed those extrapolated from tissue analysis.

The fourteen autopsy cases received by the Registry from the United
Kingdom have been reviewed and added to the Registry files. Tissue samples
from various organs were analyzed by them for plutonium. Generally the
samples included lung, tracheobronchial lymph nodes, bone (including long
bone), liver, spleen, kidney, connective tissue and mediastinum. The highest
concentrations occurred in the lymph nodes in eight cases, the lung in five
and the Yiver in one. The lowest concentrations were distributed among the
other organs although the kidney was identified most often. The systemic
depositions extrapolated from autopsy samples ranged from 0.2 to 17 nCi while
the earlier health physics estimates ranged from 2 to 20 nCi and were often
several times higher than those found at autopsy. No information has been
received as to any in vivo chest measurements but all autopsy samples were
positive for plutonium in the chest area.
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