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RADIATION EXPOSURE COMPENSATION ACT,
1979

TUESDAY, JUNE 10, 1980

U.S. SENATE,
SUBCOMMITTEE ON HEALTH AND SCIENTIFIC RESEARCH

OF THE COMMITTEE ON LABOR AND HUMAN RESOURCES,
AND THE COMMITTEE ON THE JUDICIARY,

Washington, D.C.

The subcommittee met, pursuant to notice, at 9:40 a.m., in room
4232, Dirksen Senate Office Building, Senator Howard W. Metzen-
baum, presiding pro tempore.
Present: Senators Metzenbaum, Schweiker, Hatch and Pell.
Staff present: Robert M. Wenger, Rhonda Friedman, and Ronald

F. Docksai.

OPENING STATEMENT OF SENATOR METZENBAUM

Senator METZENBAUM. The committee will come to order.
This morning, the Subcommittee on Health and Scientific Re-

search is holding a hearing on S. 1865, the Radiation Exposure
Compensation Act. This legislation was introduced by Senators
Kennedy and Hatch, and cosponsored by myself, along with Sena-
tors Cannon, Randolph, Riegle, Schweiker, Javits, Mathias, Garn,
and DeConcini. Its major purpose is to require the Federal Govern-
ment to accept responsibility for its own actions during the 1950's
and 1960's—actions that resulted in irreparable harm to American
citizens.
During that period of time, because of compelling needs of na-

tional security, the Federal Government conducted an extensive
series of atmospheric nuclear tests at the Nevada test site. At
hearings held last spring, we learned more than had been made
public in the previous 20 years about the atmospheric testing pro-
gram; its health effects, and the nature of the Government delib-
erations at the time the program took place. And I am sorry to say
much of what we have learned is tragic.
We have learned that the Federal Government deliberately and

consistently minimized the health effects of fallout from the atmos-
pheric tests.
We have learned that the American people were not convinced of

the evidence that was gathered about the uncertainty of the health
effects.
We have learned that the Atomic Energy Commission withheld

evidence linking radiation from the fallout with high incidences of
leukemia and thyroid cancer and deaths of herds of sheep.

(1)
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We have learned of open hostility within the Atomic Energy
Commission to medical staff raising health issues.
We have learned that Americans were sent down into uranium

mines to mine the ore to keep the testing program going, despite
the fact that it was known that the conditions of the mines were
unhealthy and that the cautions that could have been taken to
minimize the health risks were not taken.
And we have learned that in the face of all these known factors

and uncertainties, an all out public relations campaign was mount-
ed by the Atomic Energy Commission to assure those affected that
there was no danger.
We are now just beginning to understand fully the results of the

Goverment's failure to protect the health of Americans who live
near the test site and who mine uranium. The hearing record of
this committee documents the tragedies that the Government al-
lowed to occur.
Dr. Joseph Lyon of the University of Utah, in an article in the

New England Journal of Medicine, concluded that a significant
excess of leukemia deaths occurred in children up to 14 years of
age living in counties in Utah that received high fallout.
An analysis of 3,500 underground uranium miners by the Public

Health Service showed that working in those mines significantly
increased the incidence of lung cancer.
And Senator Kennedy received a letter on Friday from Dr.

Harold Knapp, a scientific analyst for the Atomic Energy Commis-
sion from 1960 to 1963, in which Dr. Knapp confirmed his earlier
conclusion that the sheep of ranchers whose ranches were near the
Nevada test site "would not have died in such great numbers had
they not been subjected to the fallout."
In order to get an idea of the magnitude of the injustice, let me

cite a comparison to the recent crisis at Three Mile Island.
During that incident, the Governor of Pennsylvania, after consul-tation with health and nuclear experts, advised evacuation of preg-

nant women and children living within a 5-mile radius of thereactor where the radiation doses were 2-25 millirems. And yet, noone warned citizens of Utah, Nevada, and Arizona who lived near
the Nevada test site and who received radiation doses 40 to 50times higher than that which triggered the evacuation near ThreeMile Island.
No legislation can completely rectify the wrongs that have beencommitted against this group of American citizens. However, thelegislation that is being considered today to do all that can be done20 years after the fact and tries to guarantee that it can neverhappen again.
First of all, the legislation would establish a just scheme ofcompensation.
Second, the legislation would authorize the Secretary of Healthand Human Services to conduct a study of the hazardous healtheffects resulting from the atomic weapons test program conductedat the Nevada test site since 1951.
Third, the legislation would transfer to the Department ofHealth and Human Services all functions of the Department ofEnergy relating to research regarding the health effects of radi-ation on human beings and make the Secretary of Health and
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Human Services the coordinator of all Federal programs of re-

search into the health effects of radiation.
This morning we will hear from Senator Domenici, who has

introduced his own legislation, S. 1827, to provide benefits to urani-

um miners and their dependents. We will also hear from a panel of

citizens who live near the Nevada test site or who worked in the

uranium mines. Finally, we will hear from William Schaffer of the

Department of Justice who will spell out the administration's posi-

tion on this important subject.
Senator Schweiker, do you have a statement?

STATEMENT OF SENATOR SCHWEIKER

Senator SCHWEIKER. Thank you, Mr. Chairman.
The human health hazards posed by exposure to radiation have

become a major concern of the American people, dramatized by the•
accident at Three Mile Island and the continuing debate over the

future of nuclear power. Past Health Subcommittee hearings in

Washington, D.C., and Salt Lake City, Utah, in which I participat-

ed, have examined the state of our knowledge about the dangers of

radiation and detailed the legacy of nuclear testing programs and

mining operations carried out and regulated by the U.S. Govern-
ment.
We have found some disturbing evidence that the Government

did not level with the people who were exposed to radiation as a
result of Government activities. Too often, it has seemed that
public relations concerns and Government secrecy took precedence,

leading officials to downplay possible health risks.
We have heard the personal, tragic stories of many families who

lived in areas blanketed by radioactive fallout from nuclear weap-
ons testing. Uranium miners have told us of their experiences,
reporting alarmingly high rates of cancer among fellow workers.
The risks were never explained, and even now the Federal Govern-
ment has taken no responsibility for the consequences of its ac-
tions.
Today our subcommittee turns its attention to compensation

issues, notably the approach of S. 1865, the Radiation Exposure
Compensation Act of 1979. S. 1865 would provide a means of resti-
tution for those who may have been the victims of past Govern-
ment policies that exposed them to unsafe radiation. While it is
true that the loss of a loved one can never be truly compensated
for, I believe the Government does have an obligation to face up to

a the consequences of its actions and deal honestly with those
affected.
I want to personally commend Senator Hatch for his leadership

in this area. His efforts to expose the full extent of the problem
and to devise legislative means to deal with the injuries suffered by
his constituents have been critical to the subcommittee's work. His
abiding deep concern about the need to establish a responsible
forthright Federal policy has spearheaded efforts to formulate com-
pensation legislation.
I also want to acknowledge the important leadership role of

Senator Domenici, particularly with respect to uranium miners
exposed to radiation before safety standards were in place, as re-
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flected in his own bill, S. 1827. I am pleased he will be testifying
this morning to outline his concerns and proposals.
These are exceedingly complex questions. Especially given the

multiple causes of cancer and its long latency period, it may be
difficult or impossible to establish direct causation in most cases.
But a fair and responsible Government policy must be developed. I
look forward to hearing the views of our witnesses today as the
subcommittee continues its review of this most difficult and trou-
bling area of Federal policy.
Thank you, Mr. Chairman.
Senator METZENBAUM. Senator Hatch, do you have a statement?

STATEMENT OF SENATOR HATCH •
Senator HATCH. The principal question is no longer whether or

not some Utahans, Nevadans, Arizonans, and other citizens were
killed or injured by fallout from the atomic tests which began 30
years ago. The question now is how much the Federal Government
should compensate the victims and their families, and how we
should do this.
When Senator Kennedy and I first began the exploratory process

which culminated in legislation we introduced last October, the
Federal Government's liability in the Nevada testing was very
much an open question. Since then, however, the testimony given
at the Salt Lake City hearing last year, as well as additional
material I gathered at a similar meeting in St. George, Utah, have
led us to an incontrovertible fact. This is that general ignorance
about the effects of doses of radiation, faulty communications and
bureaucratic lethargy formed a sinister combination of forces with-
out which many who have passed away during the past two dec-
ades would today be alive.
Since last fall, many other citizens, organizations, and govern-

ment representatives have endorsed our viewpoint and have volun-
teered to assist this united effort to bring just claim to all the
victims involved.
Prime among these is the White House Interagency Task Force

which, in early February of this year, released a "Report on Com-
pensation for Radiation-Related Illnesses." This is not to say that
the Task Force accepts all of the premises Senator Kennedy, I and
others involved in the relief effort share. On the other hand, the
Task Force, or at least some official position of the White House,
has, in my opinion, traveled some considerable distance from
where they once stood to the position we hold. Being the optimist I
am, subscribing to the power of at least some historical forces, I
believe that with time the White House will come all the way over
to our position. Then again, after November, I like to think, the
position I hold and that of the White House will be one and the
same.
Last spring, just prior to this committee's Salt Lake City hearing

on the low-level radiation/compensation question, I sponsored a
town meeting with the residents of St. George, Utah, giving them a
chance to testify. At that time, I made the observation about our
Nation's Capital, that Washington, D.C., is a town where people
communicate to one another mostly by rumor. One example of
such rumor, such statements devoid of authority or truth, is the

•

•

•
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notion that S. 1865, the bill we are here to consider, sets some
precedent and is entirely unique as a legislative enterprise. Detrac-
tors disseminate this assertion coupled with the notion that our
legislation will be opening up the proverbial floodgates of Federal
largess; that we will serve to inspire all kinds of undeserving
citizens to receive free Federal money through a general entitle-
ment.
Let the record note that should our legislation be enacted, it will

not be the first, and we pray that it not be the last time our
Government pays for damages inflicted on American citizens. In
recent years, the Federal Government has already authorized or
spent specified sums to resolve or palliate radiation-related prob-
lems. For the victims of Hiroshima and Nagasaki, we spent $115
million for studies and long-term medical care. We paid $180 mil-
lion to clean up uranium tailings piles in several Western States,
including Arizona and my home State, Utah. The Federal Govern-
ment spent $100 million to decontaminate one atoll of the test site
in the island of Eniwetok itself. We also spent money for the
Bimini Islands.
Considering these actions, I question why the Carter administra-

tion is so adamant about negotiating compromises. Why is it so
disinclined to spend several tens of millions to provide a semblance
of justice for its own citizens who were innocent victims of the
crash efforts of the United States to develop its nuclear capabili-
ties? Why is it apparently unwilling to face up to its ultimate
responsibility as a Government of the people, that of protecting its
own citizens against the external forces set in motion without their
knowledge or consent?
As will be well illustrated later by the testimony presented by

several Utahans who have come here to help define the definition
of the problem, no one involved is looking for a handout. No one of
the living victims from Utah or Arizona or Nevada is here for some
class action purpose, to argue for something of merit which is
nevertheless academic or in which they are merely disinterested
parties. All of the citizens with whom this committee has dealt
have suffered grievous losses, and this is documented in the many
conversations I have shared with, and letters I have read from,
citizens and their surviving relatives in each of the States involved.
We have an obligation to come to their aid, providing that which

is their due as citizens who have always been faithful to their
Government, even at times when their Government has been less
than faithful to them. The admirable and never tiring work of
Senator Domenici, who graciously agreed to testify before this com-
mittee this morning, as well as the legislative efforts of several of
us in the Senate and House are in full recognition of this central
purpose.
Thank you, Mr. Chairman.
Senator METZENBAUM. Thank you, Senator Hatch.
[The text of S. 1865 follows:]
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96TH CONGRESS S
1ST SESSION .1865

To amend title 28 of the United States Code to make the United States liable for
damages to certain individuals, to certain uranium miners, and to certain
sheep herds, due to certain nuclear tests at the Nevada Test Site or
employment in a uranium mine, and for other purposes.

IN THE SENATE OF THE UNITED STATES
OCTOBER 9 (legislative day, OCTOBER 4), 1979

Mr. KENNEDY (for himself, Mr. HATCH, Mr. CANNON, Mr. RANDOLPH, Mr.
RIEGLE, Mr. METZENBAIIM, Mr. SCHWEIKER, Mr. JAVITS, Mr. MATHIAS,
Mr. (URN, and Mr. DECONam) introduced the following bill; which was
read twice and referred jointly, by unanimous consent, to the Committees on
the Judiciary and Labor and Human Resources

A BILL
To amend title 28 of the United States Code to make the

United States liable for damages to certain individuals, to
certain uranium miners, and to certain sheep herds, due to
certain nuclear tests at the Nevada Test Site or employ-
ment in a uranium mine, and for other purposes.

1 Be it enacted by the Senate and House of Representa-

2 tives of the United States of America in Congress assembled,

3 That this Act may be cited as the "Radiation Exposure Com-

4 pensation Act of 1979".
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2

1 SEC. 2. (a) Title 28 of the United States Code is amend-

2 ed by adding after section 2680 the following new section:

3 "§2681. Liability for certain nuclear tests

4 "(a) Notwithstanding section 2680(a) of this title, the

5 United States shall be liable-

6 "(1) for damages to an individual who resided in

7 an affected area for a period of one year between Jan-

8 uary 1, 1951, and October 31, 1958, or who resided '-;)

9 an affected area between June 30, 1962, and July 31,

10 1962, and who after January 1, 1952, died from, has,

11 or has had leukemia, thyroid cancer, bone cancer, Cr

12 any other cancer identified by the Advisory Panel on

13 the Health Effects of Exposure to Radiation and Ura-

14 nium under section 4 of the Radiation Exposure Corn-

15 pensation Act of 1979;

16 "(2) for damages to an individual who worked in

17 a uranium mine in Colorado, New Mexico, Arizona, or

18 Utah for at least one year between January 1, 1947,

19 and December 31, 1961, and who after January 1,

20 1948, died from, has, or has had lung cancer, pulmon-

21 ary fibrosis, or any other disease or illness identified by

22 the Advisory Panel on the Health Effects of Exposure

23 to Radiation and Uranium under section 4 of the Radi-

21 ation Exposure Compensation Act 011979; and

25 "(3) for damages to a qualified sheep herd.
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1 "(b) In any action filed under subsection (a), the court

2 shall admit and hear evidence upon the question of whether

3 the plaintiff meets the requirements provided in paragraph

4 (1), (2), or (3) of that subsection. If the court determines that

5 the plaintiff meets such requirements, there shall be an irre-

6 buttable presumption that the damages alleged by the plain-

7 tiff were caused by exposure to radiation as a result of a

8 nuclear detonation or exposure to uranium as a result of em-

9 ployment in a uranium mine, as the case may be. The court,

10 after a determination that the plaintiff meets such require-

11 ments, shall admit and hear evidence solely upon the ques-

12 tion of the amount of damages to which the plaintiff is enti-

13 tied.

14 "(c) Notwithstanding section 2401(a) of this title, any

15 action commenced for damages described in subsection (a)

16 shall be barred unless-

17 "(1) with respect to an action for damages de-

18 scribed in paragraph (1) or (2) of subsection (a), the

19 complaint is filed-

20 "(A) within two years after the date on

21 which the report is filed by the Advisory Panel on

22 the Health Effects of Exposure to Radiation and

23 Uranium under section 4(0 of the Radiation Expo-

24 sure Compensation Act of 1979;



9

4

1 "(B) within two years after the date on

2 which any area is determined to be an affected

3 area under subsection (e)(1)(B), if the individual

in such affected area and otherwise meets

5 the applicable requirements of paragraph (1) of

6 subsection (a); or

7 "(C) within two years after the date on

8 which the incidence of cancer is discovered;

9 whichever is later; or

10 "(2) with respect to an action for damages de-

ll scribed in paragraph (3) of subsection (a), the complaint

12 is filed within two years after the date of the enact-

13 ment of this section.

14 "(d)(1) Notwithstanding section 2678 of this title, no at-

15 torney shall charge, demand, receive, or collect for services

16 rendered pursuant to an action brought under subsection (a),

17 fees in excess of 15 per centum of the amount of any judg-

18 ment rendered under subsection (a) or in excess of 15 per

19 centum of the amount of any award, compromise, or settle-

20 ment made pursuant to section 2672 of this title for a cause

21 of action under subsection (a).

22 "(2) Any attorney who charges, demands, receives, or

23 collects for services rendered in connection with such claim

24 any amount in excess of that allowed under this subsection, if
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1 recovery be had, shall be fined not more than $2,000, or

2 imprisoned not more than one year, or both.

3 "(e) For the purposes of this section, the term-

4 "(1) 'affected area' means-

5 "(A) in the State of Utah, the counties of

6 Millard, Sevier, Beaver, Iron, Washington, Kane,

Garfield, Piute, Wayne, San Juan, Grand,

8 Carbon, Emery, Duchesne, Uintah, Sanpete, and

9 Juab; in the State of Nevada, the counties of

10 White Pine, Nye, Lander, Lincoln, and Eureka;

11 and that part of Arizona that is north of the

12 Grand Canyon and west of the Colorado River;

13 and

14 "(B) any other area within the United States

15 determined by the Secretary of Health, Educa-

16 tion, and Welfare to have received a high level of

17 fallout as a result of the nuclear detonations at

18 the Nevada Test Site between January 1, 1951,

19 and October 31, 1958, or between June 30,

20 1962, and July 31, 1962; and

21 "(2) 'qualified sheep herd' means any sheep herd

22 which is the subject of an action commenced prior to

23 the date of the enactment of this section for damages

24 caused to the herd by the Nancy nuclear detonation on
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1 March 24, 1953, or the Harry nuclear detonation on

2 May 19, 1953.

3 "(0(1) Subject to the provisions of paragraph (2), the

4 right to bring a civil action under this section is in addition

5 to, and not in lieu of, any other remedy provided by a Fed-

6 eral law or program which provides for compensation or re-

7 imbursement to such person for damages described in subsec-

8 tion (a). The filing of an action glider this section does not

9 affect the rights of any person under such Federal law or

10 program.

11 "(2) Any award for damages under this section shall be

12 reduced by the amount of compensation or reimbursement

13 that such person has received, or is entitled to receive, under

14 any such Federal law or program.".

15 (b) The table of sections for chapter 171 of title 28,

16 United States Code, is amended by adding at the end thereof

17 the following:

"2681. Liability for certain nuclear tests.".

18 SEC. 3. Section 1346 of title 28, United States Code, is

19 amended by adding at the end thereof the following:

20 "(g) The district court shall have exclusive original ju-

21 risdiction of any civil action under section 2681 of this title

22 for damages recoverable under that section due to exposure

23 to radiation or uranium.".
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1 SEC. 4. (a) ESTABLISHMENT OF ADVISORY PANEL;

2 RULES FOR CONDUCTING BUSINESS.—(1) There is estab-

3 lished within the National Cancer Institute an Advisory

4 Panel on the Health Effects of Exposure to Radiation and

5 Uranium (hereinafter in this section referred to as the

6 "Advisory Panel"), which shall consist of seven persons not

7 otherwise employed by the United States, appointed by the

8 Director of the National Cancer Institute without regard to

9 the provisions of title 5, United States Code, relating to ap-

10 pointments in the competitive civil service.

11 (2) Members of the panel shall be appointed from among

12 individuals who are distinguished in the subject of the health

13 effects in human beings caused by exposure to radiation and

14 uranium.

15 (3) The Advisory Panel shall be appointed, and shall

16 convene, within three months of the date of enactment of this

17 section.

18 (4) The Director of the National Cancer Institute shall

19 designate one of the members of the Advisory Panel to serve

20 as Chairman.

21 (5) The Advisory Panel shall meet at the call of the

22 Chairman, or at the call of a majority of the members. Five

23 members shall constitute a quorum for the conduct of

24 business.
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16
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18

19
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8

1 (6) A vacancy in the Advisory Panel shall not affect its

powers, but shall be filled in the manner in which the original

appointment was made.

(b) FUNCTIONS OF TILE ADVISORY PANEL.—(1) The

Advisory Panel shall identify, for the purposes of recovery

under section 2681 of title 28, United States Code, those

types of cancer, other than leukemia, thyroid cancer, or bone

cancer, that are more likely than other cancers to develop in

human beings after exposure to low level radiation, and those

diseases and illnesses, other than lung cancer and pulmonary

fibrosis, that are more likely than other diseases and illnesses

to develop in human beings who worked in uranium mines for

at least one year between January 1, 1947, and December

31, 1961.

(2) The Advisory Panel may undertake an investigation

or study of any appropriate matter which is necessary in

order to carry out its functions under this subsection.

(3) In order to avoid duplication of effort, the Advisory

Panel may, in lieu of or as part of any necessary study or

investigation required or otherwise conducted under this sub-

section, use a study or investigation conducted by another

22 entity.

23 (4) The Advisory Panel may, for the purposes of carry-

24 ing out its ftmctioks under this subsection, hold such hear-

25 ings, sit and act at such times and places, take such testi-

67-381 0-80--2
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1 mony, and receive such evidence, as the Advisory Panel con-

2 siders advisable.

3 (c) ASSISTANCE FROM FEDERAL AGENCIES.—(1) The

4 Advisory Panel is authorized to obtain from any department,

5 bureau, agency, board, commission, office, independent estab-

6 lishment or instrumentality of the executive branch of the

7 Federal Government, records, reports, statistics, and any

8 other information for the purposes of carrying out its func-

9 tions under this section. Such records, reports, statistics, and

10 any other information shall be furnished to the extent permit-

11 ted by law and within available resources.

12 (2) The Advisory Panel shall promptly arrange for such

13 security clearances for its members and appropriate staff as

14 are necessary to obtain access to classified information

15 needed to carry out its functions under this section.

16 (3) In any case in which the Advisory Panel obtains

17 information under this subsection, the Advisory Panel shall

18 not disclose any information exempt from disclosure under

19 section 552(a) of title 5, -United States Code, by reason of

20 paragraphs (4) and (6) of subsection (b) of such section.

21 (d) PERSONNEL ASSISTANCE AND SITPPORT SERV-

22 ICES.—(1) The Director of the National Cancer Institute

23 shall, at the request of the Advisory Panel, appoint such staff

24 personnel as may be necessary to enable the Advisory Panel

25 to carry out its functions under this section. Such personnel
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1 shall be appointed subject to the provisions of title 5, United

2 States Code, governing appointments in the competitive

3 service, and shall be paid in accordance with the provisions of

4 chapter 51 and subchapter III of chapter 53 of such title

5 relating to classification and General Schedule pay rates.

6 (2) Upon request by the Director of National Cancer

7 Institute, the head of any Federal agency is authorized to

8 detail, on a reimbursable basis, any of the personnel of such

9 agency to the Advisory Panel to assist it in carrying out its

10 functions under this section.

11 (3) The Director of the National Cancer Institute may

12 procure, on behalf of the Advisory Panel, temporary and in-

13 termittent services to the same extent as is authorized by

14 section 3109(b) of title 5, United States Code, but at rates for

15 individuals not to exceed the daily equivalent of the annual

16 rate of basic pay in effect for grade GS-18 of the General

17 Schedule.

18 (4) The Administrator of General Services shall provide

19 to the Advisory Panel on a reimbursable basis such adminis-

20 trative support services as the Advisory Panel may request.

21 (e) COMPENSATION OF MEMBERS.—Each member of

22 the Advisory Panel shall be entitled to the daily equivalent of

23 the annual rate of basic pay in effect for grade GS-18 of the

24 General Schedule for each day of service (including travel-

25 time) during which they are engaged in the actual perform-
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1 ance of duties vested in the Commission. While so serving

2 away from their homes or regular places of business, they

3 shall be allowed travel expenses, including per diem in lieu of

4 subsistence, as authorized by section 5703 of title 5, United

5 States Code, for persons employed by the Government

6 intermittently.

7 (f) REPORT TO CONGRESS; TERMINATION.—(1) No -)

8 later than nine months after the date the Advisory Panel

9 convenes as required under paragraph (3) of subsection (a),

10 the Advisory Panel shall file a report with the Congress set-

11 ting forth its findings pursuant to paragraph (1).

12 (2) The Advisory Panel shall continue in existence until

13 three months after the date the report is filed under para-

14 graph (1) of this subsection.

15 (g) FEDERAL ADVISORY COMMITTEE ACT.—The Advi-

16 sory Panel is not subject to the provisions of the Federal

17 Advisory Committee Act.

18 (h) AUTEIORIZATIONS.—There are authorized to be ap-

19 propriated such sums as may be necessary to carry out the

20 provisions of this section.

21 SEC. 5. Section 301(b)(2) of the Public Health Service

22 Act (42 U.S.C. 241(b)(2)) is amended by adding at the end

23 thereof the following:

24 "(C) The Secretary shall conduct, and may

25 support through grants and contracts, a compre-
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1 hensive assessment of the adverse health effects

2 resulting from the atomic weapons test program

3 conducted at the Nevada Test Site since January

4 1, 1951. For the purposes of carrying out this

5 subparagraph, there are authorized to be appro-

6 priated $2,000,000 for the fiscal year ending Sep-

7 tember 30, 1980, and for each of the subsequent

8 four fiscal years.".

9 SEC. 6. (a) There are transferred to the Department of

10 Health, Education, and Welfare all functions of the Depart-

11 ment of Energy relating to research regarding the health ef-

12 fects of radiation on human beings, including those functions

13 described in sections 31 through 33 of the Atomic Energy

14 Act of 1954 and sections 103 and 107 of the Energy Reorga-

15 nization Act of 1974, which relate to research regarding the

16 health effects of radiation on human beings.

17 (b) To the extent necessary or appropriate to perform

18 functions and carry out programs transferred by this section,

19 the Secretary of Health, Education, and Welfare may exer-

20 cise, in relation to the functions so transferred, any authority

21 available by law, including appropriation Acts, to the official

22 or agency from which such functions were transferred.

23 (c) The Secretary of Health, Education, and Welfare

24 shall coordinate all Federal programs of research into the

25 health effects of radiation.
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1 (d) The provisions of this section shall become effective

2 one year after the date of enactment of this Act.
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Senator METZENBAUM. Senator Domenici, we are very happy to
have you with us this morning.

STATEMENT OF HON. PETE V. DOMENICI, A U.S. SENATOR

FROM THE STATE OF NEW MEXICO

Senator DOMENICI. Thank you very much, Mr. Chairman, and
members of the committee.

First, let me quickly identify the scope of my testimony and of
my long-term concern. I am here to talk only about uranium
miners' problems. I started work on this issue in 1977, Mr. Chair-
man. I have a different approach as to how we should compensate
these miners, but I do want to congratulate Senator Kennedy,
Senator Hatch, and this committee for its interest. If we are going
to get bogged down for a long time in terms of measuring damages
to the fallout victims and how we are going to identify them, I
would hope that this committee—and the other committees of ju-
risdiction as well—would focus in on the uranium miners' issue.
This it is a much more identifiable problem. Providing compensa-
tion for illnesses incurred on the job is not unique. This tradition of
compensating people for work-related illnesses is reflected in our
black lung law and in our workers' compensation laws.
I want to share with you today the benefits of what I learned

about uranium miners and the genesis of my idea as to how we
ought to compensate them and their families.
Thank you for the opportunity to testify. As I indicated, my

remarks will focus on our Nation's early uranium miners and on
the difficulties they and their survivors are encountering in their
attempts to secure adequate compensation.
The health problems of uranium miners who had been overex-

posed to radiation during the 1950's and 1960's were documented as
early as 1967 when the Joint Committee on Atomic Energy con-
ducted hearings on "Radiation Exposure of Uranium Miners." Tes-
tifying at that time, then acting Surgeon General Leo Gehrig
stated, and I quote:

According to evidence collected by the Public Health Service, it is abundantly
clear that there is a severe health problem among uranium miners resulting from
excessive radiation exposure. To date, there have been 98 lung cancer fatalities
among this group, many of which have occurred since 1963.

He went on to project that, within the next 20 years, the possibil-
ity existed that a total of 529 lung cancer deaths among uranium
miners in the PHS study group could occur.
During a hearing conducted by your committees in June of last

year, Dr. Joseph Wagoner, formerly a Special Assistant for Occupa-
tional Carcinogenesis at the Occupational Safety and Health Ad-
ministration, and a member of the Public Health Service Research
Team, to which I have just alluded, indicated that, according to his
last formal count in 1974, 144 cancer deaths had been observed
among the 3,500 uranium miners he had been observing in the
Four Corners States of New Mexico, Utah, Arizona, and Colorado.
The expected death rate from lung cancer for this group is 29.8—
this leaves 114 instances of what doctors term excess deaths.
Another study detailing instances of cancer among 700 nonwhite,

primarily American Indian miners through 1974, indicates that 11
cases of cancer have been uncovered where 2.58 would have been
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expected. I further understand that doctors at Shiprock, N. Mex.,
have, independently of the figures I just quoted, discovered 16 cases
of lung cancer among the Navajo miners whom they serve.
The foregoing evidence alone, which outlines only a small part of

the entire problem, is conclusive and alarming. I wish that I could
say that the numbers are all in. But it appears, unfortunately, that
this trend is continuing. These men are still paying, with their
health and with their lives, for the Federal Government's inaction
during the early years in the area of uranium mine safety and
health.
In addition to the disabling health problems which these men are

experiencing, they and their survivors are also the victims of defi-
cient State workmen's compensation statutes which did not—until
the mid-1960's at the earliest—begin to pay compensation for occu-
pationally linked, radiation-induced diseases arising out of uranium
mine employment. The hearing I held last August in Grants,
N. Mex., confirmed for the record that our early miners have, for the
most part, "fallen through the cracks" of State workmen's compen-
sation programs, and are still not receiving the compensation they
need and deserve.
The testimony I received during the Grants hearing prompted

me to introduce Senate bill 1827, a substantially improved version
of a uranium miners' compensation measure I introduced during
the 95th Congress. S. 1827 establishes a fully federally-financed
mechanism for providing compensation and medical benefits to
those disabled miners who worked prior to mid 1971 when the
Federal Metal and Non-Metallic Mine Safety Act—the first act
establishing health and safety standards for uranium mines—was
implemented. Compensation will also be paid to the survivors of
the early miners according to a set schedule.
As currently written, the remedy contained in S. 1827 is not

exclusive with respect to the ability of the injured party to pursue
alternate routes, such as the court system, to secure compensation
for damages. However, I am exploring the possibility of making
S. 1827 exclusive in nature and the sole remedy for this particular
class of injured persons and their survivors. To date, the majority
of those miners and survivors who have sought compensation
through the courts, either in actions against private employers or
in suits against the Government, have not been successful. It may
be that S. 1827, if amended to make it an exclusive remedy, will, by
eliminating the need for time consuming and costly litigation,
guarantee that the largest number of claimants are compensated
in the most equitable, expeditious and efficient manner.
We agree that the U.S. Government, the sole procurer of urani-

um during the period 1948-1962, was seriously remiss in its respon-
sibility to make certain that uranium mining operations were car-
ried out in a manner which ensured worker health and safety. The
fact that excessive numbers of uranium miners who worked during
this period are now contracting disabling and fatal diseases as the
direct result of Federal inaction is an American tragedy.
However, Mr. Chairman, I believe that we have spent too much

time trying to assess blame in this situation. The fact of the matter
is that this was an unfortunate era in our Nation's history which
not one of us would ever want to go back and relive. Our focus now
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should be on getting the job done with respect to our early miners
and their survivors. I believe that the administrative remedy con-
tained in S. 1827 represents an opportunity to do just that, and I
look forward to working with you, and the other members of the
Senate Judiciary Committee and the Senate Labor and Human
Resources Committee as the measure proceeds through Congress.
I stress to those of you who serve on both committees that the

uranium miners' issue is clear cut. Their issue is an historic one.
The remedies are historic in this country. We need not delay any
longer. An option is to go with an exclusive remedy containing a
stepped up Workmen's Compensation schedule and let the Federal
Government pay the entire thing. We will then end up covering
most of the uranium miners and many of their heirs. My thinking
at this time is that this is preferable to the long delays occasioned
by the pursuit of common law remedies. I truly believe equity
would be better served if all those eligible were promptly provided
with an administrative remedy.
Thank you, Mr. Chairman.
Senator METZENBAUM. Thank you, Senator Domenici for a very

thought provoking statement.
[The prepared statement of Senator Domenici follows:]

itt



22

STATEMENT or PETE V. DONLNICI
BEFORE THE

SENATE LABOR AND HUMAN RESOURCES COMMITTEE

AUGUST 27, 1980

MR. CHAIRMAN, MEMBERS OF THE SENATE COMMITTEE ON LABOR AND
HUMAN RESOURCES, I AM PLEASED TO HAVE THE OPPORTUNITY TO TESTIFY
BEFORE YOUR COMMITTEE TODAY TO DISCUSS THE SUBJECT OF COMPENSATION
FOR THE VICTIMS OF OCCUPATIONAL DISEASES, MY TESTIMONY WILL FOCUS
ON HEALTH AND COMPENSATION ISSUES AS THEY RELATE TO OUR NATION'S
EARLY URANIUM MINERS -- THOSE WHO WORKED. DURING THE 1950's AND 1960's
BEFORE IMPLEMENTATION BY THE FEDERAL GOVERNMENT OF ADEQUATE HEALTH
AND SAFETY STANDARDS FOR URANIUM MINES. As YOU WELL KNOW, THESE TWO
DECADES WERE ALSO CHARACTERIZED BY DEFICIENT STATE WORKERS' COMPEN-
SATION SYSTEMS WHICH DID NOT, FOR THE MOST PART, PROVIDE COMPENSATION
TO MINERS WHO CONTRACTED DISEASES AS THE RESULT OF THEIR URANIUM MINE
EMPLOYMENT,

ny INVOLVEMENT WITH THE PROBLEMS OF THE EARLY URANIUM MINERS
BEGAN THREE YEARS AGO -- IN AUGUST OF 1977 -- WHEN I MET ON THE
NAVAJO RESERVATION WITH MR. HARRY TOME, A NAVAJO TRIBAL COUNCIL-
MAN. DURING OUR MEETING, MR. TOME ALERTED ME TO THE FACT THAT SIG-
NIFICANT NUMBERS OF NAVAJO MINERS WERE EXPERIENCING DISABLING AND

ALL TOO FREQUENTLY FATAL ILLNESSES, PRIMARILY LUNG CANCERS, WHICH
THEY ATTRIBUTED TO URANIUM MINE WORK, THESE DISCUSSIONS PROMPTED ME
TO INTRODUCE A URANIUM MINERS' COMPENSATION MEASURE, S. 3199,
DURING THE 95TH CONGRESS. IN AUGUST OF LAST YEAR, I CONDUCTED A FIELD
HEARING IN GRANTS, NEW MEXICO -- THE HEART OF URANIUM COUNTRY,
THERE I LEARNED AGAIN, FROM THE GRANTS MPIEr- S AND FROM THE NAVAJO
MINERS, ABOUT THE HEALTH PROBLEMS THEY WERE EXPERIENCING. SUBSEQUENT
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TO THAT HEARING, I INTRODUCED S. 1827,. THE "URANIUM MINERS'

COMPENSATION ACT", A REVISED AND IMPROVED VERSION OF S. 3199.

I HAVE ALSO SPOKEN TO THIS ISSUE ON TWO SEPARATE OCCASIONS HERE

IN WASHINGTON -- ON JUNE 19, 1979 AND ON JUNE 10, 1980 -- WHEN

THE SENATE JUDICIARY COMMITTEE AND THE SENATE SUBCOMMITTEE ON

HEALTH AND SCIENTIFIC RESEARCH CONDUCTED JOINT HEARINGS ON THIS

AND OTHER ISSUES.

DURING THE PAST 18 MONTHS, WE HAVE WITNESSED WIDESPREAD

INTEREST IN THIS ISSUE BY THE PRESS AND THE PUBLIC. IT IS

IMPORTANT TO NOTE, HOWEVER, THAT THE MATTER IS A LONG-STANDING ONE,

THE HEALTH PROBLEMS OF THE EARLY URANIUM MINERS WERE DOCUMENTED AS EARLY

AS 1967 WHEN THE JOINT COMMITTEE ON ATOMIC ENERGY CONDUCTED

HEARINGS ON "RADIATION EXPOSURE OF URANIUM MINERS." TESTIFYING AT

THAT TIME, THE ACTING SURGEON GENERAL, LEO GEHRIG, STATED, AND I

QUOTE: "ACCORDING TO EVIDENCE COLLECTED BY THE PUBLIC HEALTH

SERVICE, IT IS ABUNDANTLY CLEAR THAT THERE IS A SEVERE HEALTH

PROBLEM AMONG URANIUM MINERS RESULTING FROM EXCESSIVE RADIATION EX-

POSURE. To DATE, THERE HAVE BEEN 98 LUNG CANCER FATALITIES AMONG

THIS GROUP, MANY OF WHICH HAVE OCCURRED SINCE 1963." DR. GEHRIG

WENT ON TO PROJECT THAT, WITHIN THE NEXT 20 YEARS, THE POSSIBILITY

EXISTED THAT A TOTAL OF 529 LUNG CANCER DEATHS AMONG THE 3,500 URANIUM

MINERS IN THE PUS STUDY GROUP COULD OCCUR.

DURING A JUNE 19, 1979 HEARING CONDUCTED BY THE SENATE JUDICIARY

COMMITTEE AND THE SENATE SUBCOMMITTEE ON HEALTH AND SCIENTIFIC

RESEARCH, DR. JOSEPH WAGONER, FORMERLY A SPECIAL ASSISTANT FOR

OCCUPATIONAL CARCINOGENESIS AT THE OCCUPATIONAL SAFETY AND HEALTH AD-

MINISTRATION, AND A MEMBER OF THE AFOREMENTIONED PHS RESEARCH TEAM,

INDICATED THAT, ACCORDING TO HIS LAST FORMAL COUNT IN 1974, 144 CANCER

-2-
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DEATHS HAD OCCURRED AMONG THE 3,500 URANIUM MINERS HE HAD BEEN
OBSERVING IN THE FOUR CORNERS STATES OF NEW MEXICO, UTAH, ARIZONA
AND COLORADO, THE EXPECTED DEATH RATE FROM LUNG CANCER FOR THIS
GROUP IS 29.8 -- THIS LEAVES 114 INSTANCES OF WHAT DOCTORS TERM
"EXCESS DEATHS". ANOTHER STUDY DETAILING INSTANCES OF CANCER
AMONG 700 NON-WHITE, PRIMARILY AMERICAN .INDIAN MINERS THROUGH
1974 INDICATED THAT 11 CASES. OF CANCER HAD BEEN UNCOVERED WHERE
2.58 WOULD HAVE BEEN EXPECTED, I FURTHER UNDERSTAND THAT DOCTORS
AT SHIPROCK, NEW MEXICO HAVE, INDEPENDENTLY OF THE FIGURES I JUST
QUOTED, DISCOVERED 16 CASES OF LUNG CANCER AMONG THE NAVAJO MINERS
WHOM THEY SERVE. THE FOREGOING EVIDENCE ALONE, WHICH OUTLINES ONLY
A SMALL PART OF THE ENTIRE PROBLEM, IS CONCLUSIVE AND ALARMING, I
WISH THAT I COULD SAY THAT THE NUMBERS ARE ALL IN. BUT IT APPEARS,
UNFORTUNATELY, THAT THIS TREND IS CONTINUING, I AM STILL RECEIVING
LETTERS FROM URANIUM MINERS WHO HAVE RECENTLY BEEN STRICKEN WITH LUNG
CANCER AND OTHER MINE-RELATED DISEASES AND FROM THE RELATIVES OF THOSE
WHO HAVE JUST RECENTLY DIED. THESE MEN ARE STILL PAYING -- WITH
THEIR HEALTH AND WITH THEIR LIVES -- FOR THE FEDERAL GOVERNMENT'S
INACTION DURING THESE TWO DECADES IN THE AREA OF URANIUM MINE HEALTH
AND SAFETY,

IN ADDITION TO THE DISABLING AND FREQUENTLY FATAL HEALTH
PROBLEMS WHICH THESE MINERS ARE EXPERIENCING, THEY AND THEIR
FAMILIES ARE THE VICTIMS OF DEFICIENT STATE WORKERS' COMPENSATION
SYSTEMS WHICH EXCLUDE THEM FROM RECEIVING THE BENEFITS AND MEDICAL
PAYMENTS TO WHICH THEY ARE ENTITLED. I UNDERSTAND THAT ONE OF THE
EXPERTS ON THE DIFFICULTIES ENCOUNTERED BY THESE MINERS IN THEIR

- 3 -
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ATTEMPTS TO SECURE COMPENSATION UNDER EXISTING STATE WORKERS'

COMPENSATION PROGRAMS IS HERE WITH US TODAY -- MR. GEORGE HARRISON --

AN ATTORNEY FROM MY STATE OF NEW MEXICO, GEORGE TESTIFIED TO THIS

ISSUE AT MY HEARING IN GRANTS LAST YEAR, I KNOW THAT HE CAN SPEAK

MORE EXPERTLY THAN I TO THE SPECIFIC DEFICIENCIES IN STATE

COMPENSATION PROGRAMS WHICH AFFECT THESE -URANIUM MINERS -- PROBLEMS

WITH STATUTES OF LIMITATIONS, CAUSATION ISSUES, AND BURDEN OF

PROOF REQUIREMENTS -- AND I WILL LEAVE THAT TASK TO HIM. I WOULD

LIKE TO THANK GEORGE FOR COMING HERE TODAY, THE MEMBERS OF THE

COMMITTEE CAN BE ASSURED THAT THEY WILL BENEFIT A GREAT DEAL FROM

HIS EXPERT TESTIMONY.

THE URANIUM MINERS' COMPENSATION MEASURE THAT I HAVE INTRODUCED

IN THIS CONGRESS, S. 1827, ALTHOUGH GENERALLY ACKNOWLEDGED BY THOSE

CLOSE TO THE ISSUE AS A "STEP IN THE RIGHT DIRECTION" IS STILL IN

NEED OF IMPROVEMENT, I LOOK TO YOU, MR. CHAIRMAN, AND TO THE EXPERTS

ON YOUR COMMITTEE STAFF FOR HELP IN REFINING THE BILL. I TAKE THIS

OPPORTUNITY TO DISCUSS THE MEASURE'S BASIC GOALS,

S. 1827 IS DESIGNED TO "FILL THE GAPS" IN EXISTING STATE

WORKERS' COMPENSATION PROGRAMS BY ESTABLISHING A FULLY FEDERALLY

FINANCED ADMINISTRATIVE MECHANISM FOR PROVIDING COMPENSATION AND

MEDICAL BENEFITS TO AFFLICTED MINERS WHO WORKED DURING THE 1950s

AND 1960s. AN AFFLICTED URANIUM MINER WHO WORKED FOR THREE YEARS

OR MORE IN ONE OR MORE URANIUM MINES PRIOR TO THE IMPLEMENTATION

OF THE FEDERAL METAL AND NON-METALLIC MINE SAFETY ACT IN MID-1971

IS POTENTIALLY ELIGIBLE FOR BENEFITS UNDER THE ACT, COMPENSABLE

DISEASES INCLUDE LUNG CANCER, BRONCHIAL CANCER, LYMPHATIC CANCER,

PULMONARY FIBROSIS, SILICOSIS AND ANY OTHER DISEASES WHICH THE

SECRETARY CONCLUDES IS RADIATION OR DUST-INDUCED AND WHICH RESULTED
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FROM EMPLOYMENT AS A URANIUM MINER. IN ADDITION TO PROVIDING

PAYMENT IN FULL FOR MEDICAL COSTS ASSOCIATED WITH A MINER'S
ILLNESS, THE BILL ALSO AUTHORIZES CONTRACTS AND GRANTS FOR THE CON-

STRUCTION AND OPERATION OF FIXED-SITE AND MOBILE CLINICAL FACILITIES

FOR THE ANALYSIS, EXAMINATION AND TREATMENT OF AFFLICTED MINERS.

As YOU ARE AWARE, THE FEDERAL GOVERNMENT WAS THE SOLE

PROCURER OF URANIUM DURING THE PERIOD 1948-1962. IN ITS HASTE TO

EXTRACT SUFFICIENT QUANTITIES OF URANIUM NEEDED FOR WEAPONS PRO-

DUCTION, THE UNITED STATES GOVERNMENT FAILED TO USE ALREADY AVAILABLE

SCIENTIFIC EVIDENCE AND MEDICAL DATA TO UPGRADE HEALTH AND SAFETY

STANDARDS IN THE MINES, IT WAS NOT UNTIL THE YEAR 1971 THAT THE

FEDERAL METAL AND NON-METALLIC MINE SAFETY ACT OF 1966 -- THE

FIRST CONGRESSIONAL ACT MANDATING STANDARDS FOR URANIUM MINES --

WAS FULLY IMPLEMENTED.

ONE WOULD HAVE THOUGHT THAT THE PROCUREMENT AGENCY, THE

ATOMIC ENERGY COMMISSION, WOULD HAVE TAKEN IT UPON ITSELF TO

INSURE THAT URANIUM MINING OPERATIONS WERE CARRIED OUT IN A MANNER

WHICH RESPECTED THE HEALTH AND SAFETY NEEDS OF THE URANIUM MINE

WORKERS, HOWEVER, THE STATUTE AUTHORIZING THE COMMISSION SPECIFICALLY

STATED THAT AEC's REGULATORY AUTHORITY OVER URANIUM WOULD COMMENCE

ONLY AFTER THE ORE WAS REMOVED FROM "ITS PLACE OF DEPOSIT IN NATURE".

THIS LANGUAGE PERMITTED THE AEC TO ESCAPE, FROM A LEGAL POINT OF

VIEW, RESPONSIBILITY FOR STANDARD SETTING IN THE MINES.

-5



27

HOWEVER, TO THE BEST OF MY KNOWLEDGE, THERE WAS NOTHING IN THE

1954 ATOMIC ENERGY ACT WHICH PRECLUDED THE COMMISSION FROM WRITING

INTO ITS CONTRACTS HEALTH AND SAFETY STIPULATIONS FOR THE CONTRACTORS

TO FOLLOW. UNFORTUNATELY, HOWEVER, THIS WAS NOT DONE, IT WAS NOT

UNTIL 1967 THAT THE SECRETARY OF THE DEPARTMENT OF LABOR, ACTING

UNDER THE AUTHORITY GRANTED HIM BY THE WALSH- HEALEy PUBLIC CONTRACTS

ACT, TOOK IT UPON HIMSELF TO PROMULGATE A STANDARD FOR RADIATION

EXPOSURE IN THE MINES. QUITE FRANKLY, I DO NOT UNDERSTAND WHY THE

DEPARTMENT OF LABOR TOOK SUCH A LONG TIME TO PROMULGATE A STANDARD,

NOT DO I UNDERSTAND WHY THE OTHER FEDERAL AGENCIES INVOLVED DID NOT

ATTEMPT CONSTRUCTIVE ACTION, THE EVIDENCE WAS AVAILABLE, BUT THE

PRINCIPALS INVOLVED WERE NOT MOVED TO ACT. ALTHOUGH THE CONGRESS

DID EVENTUALLY IMPLEMENT HEALTH AND SAFETY STANDARDS FOR URANIUM

MINES, THE IMPLEMENTATION OF THESE STANDARDS OCCURRED TOO LATE TO

BENEFIT THOSE MINERS WHO ARE SUFFERING TODAY THE ILL EFFECTS

OF THEIR URANIUM MINE WORK, THE RECORD ON THIS ISSUE IS AN EXAMPLE OF

BUREAUCRATIC BUCK PASSING AT ITS BEST. IT REFLECTS HUNDREDS

OF STUDIES, MEETINGS, CONFERENCES AND TELEPHONE CALLS, MOST, BUT

NOT ALL OF THEM CONTAINING A SUFFICIENT REASON FOR NOT DOING ANYTHING

AT THE TIME, BUT ADDING UP OVER A PERIOD OF YEARS TO A TOTALLY UN-

JUSTIFIABLE LACK OF NEEDED ACTION. MR. CHAIRMAN, MEMBERS OF THE COMMITTEE

I BELIEVE THAT THE CASE FOR FEDERAL RESPONSIBLITY AND FEDERAL LIABILITY

WITH RESPECT TO THIS PARTICULAR CLASS OF MINERS IS CLEAR CUT.

THE FACT THAT YOUR COMMITTEE IS EXPLORING THREE BILLS DESIGNED TO

COMPENSATE OCCUPATIONAL DISEASE VICTIMS -- LEGISLATION INTRODUCED BY

SENATORS HOLLINGS AND THURMOND FOR THE TEXTILE WORKERS, SENATOR HART'S

ASBESTOSIS BILL, AND MY URANIUM MINERS' MEASURE, POINTS TO THE NEED FOR

SOME KIND OF COMPREHENSIVE SOLUTION TO THE PROBLEMS OF INADEQUACIES IN

STATE WORKERS' COMPENSATION SYSTEMS

-6-
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AS THEY RELATE TO THE VICTIMS OF OCCUPATIONAL DISEASES, You HAVE
BEEN ATTEMPTING FOR QUITE SOME TIME TO REACH THAT SOLUTION WITH
S. 420, LEGISLATION SETTING MINIMUM FEDERAL STANDARDS FOR THE
STATES TO FOLLOW, ALTHOUGH I DO NOT KNOW THAT S. 420 IS THE BEST WAY
TO GO, I DO KNOW THAT YOU AND I SHARE AN INTEREST IN INSURING THAT
THOSE OF OUR NATION'S WORKERS WHO HAVE BENEFITTED OUR SOCIETY BY
THEIR YEARS OF PRODUCTIVE WORK IN CERTAIN HAZARDOUS INDUSTRIES SHOULD
NOT BE LEFT UNATTENDED TO BY WORKERS' COMPENSATION SYSTEMS. I COMMEND
YOU FOR YOUR DILIGENT EFFORTS TO COME TO GRIPS WITH THIS INCREDIBLY
COMPLEX AND IMPORTANT ISSUE WHICH I HOPE WILL ULTIMATELY BE RESOLVED IN
A MANNER WHICH IS FAVORABLE TO THE WORKERS INVOLVED AND TO THEIR
FAMILIES,

A URANIUM MINERS' COMPENSATION BILL OF SOME KIND OR ANOTHER
HAS ALSO BEEN IN THE WORKS FOR QUITE SOME TIME NOW. LEGISLATION TO
COMPENSATE THESE WORKERS WAS INTRODUCED IN THE 94TH CONGRESS BY
SENATOR MONTOYA AND CONGRESSMAN LUJAN. I INTRODUCED COMPENSATION
MEASURES OF MY OWN DURING THE 95TH AND 96TH CONGRESSES. I UNDERSTAND
THAT THE TYPE OF REMEDY PROPOSED BY S. 1827 DOES NOT FIT INTO A
COMPREHENSIVE TYPE OF SOLUTION TO THE PROBLEMS OF INADEQUATE STATE
WORKERS' COMPENSATION PLANS. HOWEVER, I ALSO MAINTAIN THAT THE EARLY
URANIUM MINERS CANNOT WAIT FOR THIS COMPREHENSIVE SOLUTION -- WORTHWHILE
GOAL THAT IT IS. THEY ARE IN NEED NOW. THEY ARE NOT RECEIVING THE
MEDICAL BENEFITS AND COMPENSATION WHICH THEY DESPERATELY NEED. THE
SOCIAL SECURITY BENEFITS AND WELFARE PAYMENTS WHICH MANY OF THEM ARE
RECEIVING ARE INADEQUATE, IN MOST CASES, THESE MEN ARE THE
BREADWINNERS FOR THEIR FAMILIES -- IN THE CASE OF THE INDIAN MINERS, THOSE-
FAMILIES ARE OFTEN QUITE LARGE. I CERTAINLY INTEND TO CONTINUE IN MY
COMMITMENT TO OBTAIN, AS PROMPTLY AS POSSIBLE, A FEDERALLY-FINANCED

-7-
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ADMINISTRATIVE REMEDY FOR THIS CLASS OF MINERS WHI
CH WILL BE AS

WORKABLE, EQUITABLE AND GENEROUS AS IT CAN POSSI
BLY BE,

I WOULD LIKE TO TAKE THIS OPPORTUNITY TO ACKNOWLEDGE THE

WORK OF OTHER SENATORS INTERESTED IN THIS ISSUE. As YOU KNOW,

SENATORS KENNEDY, HATCH, RANDOLPH, RIEGLE, METZENBAUM,
 SCHWEIKER,

JAVITS, MATHIAS, DECONCINI, LAXALT AND GARN ARE ALL SPON
SORS OF

S. 1865, LEGISLATION TO COMPENSATE URANIUM MINERS AND F
ALLOUT

VICTIMS, ALTHOUGH THE APPROACH CONTAINED IN S. 1865 DIFFERS

SIGNIFICANTLY FROM THAT CONTAINED IN S. 1827, WE ALL S
HARE A

COMMON GOAL -- THE PROVISION. OF BENEFITS TO THE AFFLIC
TED

MINERS AND TO THEIR FAMILIES, I PARTICULARLY WANT TO EXPRESS MY

APPRECIATION TO SENATORS HATCH AND SCHWEIKER FOR THE SUP
PORT THEY

HAVE PROVIDED TO ME IN MY EFFORTS.

MR. CHAIRMAN, LET ME EXTEND MY APPRECIATION TO YOU FOR

CALLING THESE HEARINGS AND FOR TAKING THE TIME TO HEAR 
ME SPEAK

ON BEHALF OF THE AFFLICTED URANIUM MINERS AND TO DISCUSS SENATE

BILL 1827. I COMMEND AND THANK YOU AND YOUR STAFF FOR ALL

OF THE HARD WORK YOU HAVE PUT INTO THESE HEARINGS, AND
 I LOOK FOR-

WARD TO WORKING WITH YOU ON THIS AND OTHER ISSUES IN 
THE FUTURE.

67-381 0-80--3



30

Senator METZENBAUM. Would you care to introduce the staffperson?
Senator DOMENICI. This is Eileen Winkelman. She has beenworking on this matter for me for well over 2 years.
Senator METZENBAUM. Happy to have her with us as well.Your legislation and our legislation do indeed represent differentapproaches to try to solve the same problem but they both recog-nize that there is a problem. I would like to ask you a couple ofquestions regarding the premises of your proposals.
From your investigations, is it clear that the uranium mineworkers have actually suffered greater than normal health prob-lems as a result of working in the mines?
Senator DOMENICI. It is absolutely clear that uranium minersduring the fifties and most of the sixties did receive excessive dosesof radiation, principally because standards for circulation of air, asimple proposition as that, were inadequate. There is no doubt inthis senators mind about this fact.
It is also clear to me from my discussions with the early minersand early mine inspectors, and from my inspections of some of theold mines, that there is no comparison, from a health and safetystandpoint, between the conditions in the mines during the fiftiesand sixties and conditions in the uranium mines of today.Senator METZENBAUM. There is no evidence, is there, that eitherthe mine owners or the Government took any precautionary steps,or gave any kind of advice to the miners working there regardingtheir subjection to extra hazards?
Senator DOMENICI. I think it is fair to say that during this era,there was a great deal of confusion as to which Federal agency, ifany, was responsible for setting safety and health standards in theuranium mines. The Atomic Energy Commission's authorizing stat-ute stated that the Commission's jurisdiction over uramium wasnot to begin until after the ore had been removed from its place ofdeposit in nature. This statutory language permitted the AEC toescape—from a legal point of view—its responsibility for the healthand safety of uramium mine workers. Although some of the indi-vidual States did take it upon themselves to institute health andsafety standards, there was no single Federal agency to which theStates could look for guidance. The net result was that not a greatdeal was accomplished at either the State or Federal level in thearea of setting standards and in the area of warning the minersabout the hazards to which they were being exposed.Senator METZENBAUM. As I understand your position, there is noquestion in your mind that the Federal Government should takesome action to compensate these afflicted mine workers. The deter-mination whether it is the Domenici approach or the Kennedy-Hatch et al. approach is a subject for the Committee to decide. Butyour point is some action should be taken and very promptly.Senator DOMENICI. Absolutely. I have, on several occasions, dis-cussed with the victims and with attorneys the difficulties that thisparticular class of miners have encountered under existing Stateworkers' compensation programs. Burden of proof requirementsand statutes of limitations which vary from State to State make italmost impossible for them and their survivors to collect underworkers' compensation.
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My approach says that we will treat them all the same. 
They

will get a very stepped up workmen's compensation benefit. If
 they

are still alive, they will get it themselves. If they are dead, 
we will

provide for compensation to their heirs, as most workmen'
s com-

pensation systems do. There could be lump sum settlement as 
there

are under workmen's compensation laws.
Senator METZENBAUM. Senator Schweiker, questions?

Senator SCHWEIKER. I do not have any questions.

I do want to commend Senator Domenici for his work in t
his

area. I can certainly empathize with what he is doing. I know
 the

kind of problems he is confronting, since I come from a State 
with

a lot of coal miners and have had to fight similar battles 
for a

number of years, when there was no attention paid to impor
tant

health concerns, no interest in Government, no empathy wha
tso-

ever. I have seen the personal human tragedies of mining fami
lies.

I can understand why he is concerned and why he feels tha
t the

responsibilities of the Government should be as he has outl
ined

today.
I am pleased to have him here to give testimony on this impor-

tant matter.
Senator DOMENICI. Senator Schweiker, I have spoken to you

about this matter in terms of my bill. I want to take this occasi
on

to thank you for spending some time with me. As you are aware
,

the primary jurisdiction over S. 1827 rests with the Labor and

Human Resources Committee on which you serve.

I would like to say something to you and to the members of the

committee with reference to the uranium miners. If we do not get

something reported out of one of the committees in the next few

months, I must tell you that I am going to take my bill and offer it

on the floor to the first health bill that comes along and let the

Senate decide what it wants to do.
In this case, I am not speaking, Orrin, of the fallout situation,

only about the miners' situation. We must not delay on this one.

We have had some kind of bill or another before this Congress

for over 3 years. We have had uranium miners, particularly the

Indian people, and their doctors tell us about this situation, in the

case of this Senator, for at least 5 years. I think we have to get on

with this particular solution and solve it as soon as possible.

Senator SCHWEIKER. Thank you.
Senator METZENBAUM. Senator Hatch?
Senator HATCH. Thank you, Mr. Chairman. Pete, I want to con-

gratulate you for your effort. I know that you have worked on this

for a long time, and I think it is time that all of these matters be

resolved.
Since your introduction of S. 1827, the Uranium Miners Act of

1978, you noted in testimony before this committee last June that

you were preparing additional mechanisms in order to insure

proper and adequate coverage for uranium miners so afflicted.

Could you comment on these?
Senator DOMENICI. You mean what is the compensation?

Senator HATCH. Yes. You said you were going to have additional

mechanisms to provide this, actually to upgrade workmen's co
m-

pensation.
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Senator DOMENICI. My entire bill, Senator Hatch, is a totally 100percent federally funded mechanism designed to fill the gaps inexisting worker' compensation laws for this particular group ofminers.
Senator HATCH. For workmen's compensation?
Senator DOMENICI. Workmen's compensation, but at a muchhigher level than any of the States in which the miners wereworking. Some collected under it, Senator Hatch. I do not want todeceive the committee, but those cases are rare.
For instance, Senator Hatch, among the medical profession, ifyou smoke, you will get different testimony as to whether or not itis cigarettes or working in the uranium mine that gave you thecancer. That is enough to get the statistics all out of focus and theworker who has cancer, who has had 14 years in the mine, will fallbetween the cracks in one State. We are going to eliminate thatkind of thing in our bill.
The causation is going to be rather difficult. You do not have towork very long in the mine.
We think the statistics are on our side. If we are going to err, weare going to err on this side giving the benefit of the doubt to theminers and their heirs. There are about 30,000 people that wereexposed during this period of time and we have given you thecursory facts on probably how many have contacted it. However, itmight be two or three times that many by the time the case isfinished.
Senator HATCH. I would add that the information furnished byDr. Laverne Houston, who outlined his findings to you last year, acopy which you graciously provided to me and the committee, as Irecall, Dr. Houston noted of the 14 cases of carcinoma of the lungwhich he reviewed, only 2 of them occurred in nonuranium miners.Does Dr. Houston, to your knowledge, conclude that there is adefinite cause and effect between the two and what are the generalareas of his findings as a working physician which might be usefulto us here today?
Senator DOMENICI. Senator Hatch, a Dr. Leon Gottlieb appearedbefore me in Grants. He concludes, as does Dr. Husen, that causa-tion in a large majority of these cases is no longer subject to doubt.I do not remember at this point the details of his testimony, but wecan make them available to your committees.
Senator HATCH. So your approach to workmen's compensation isto establish a more compensable level, while at the same timelitigation might be brought under the Federal Tort Claims Actbecause you have medical causation established at least enough totake the case to the jury as a result of Dr. Laverne Houston'swork?
Senator DOMENICI. Well, I think that is right, Senator Hatch.Obviously if you do not have a workmen's compensation typestatute right now, a miner that wants to sue in common law has avery difficult case.
One of the theses of your bill is to go ahead and find that acommon law remedy does exist and to find the first causal connec-tion—that is negligence—to find it as a matter of law. But you firsthave to find liability and then find negligence and then, of course,under the committee bill, the measure of damages apparently—I
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read it quickly—it seems to me if they have died, it is the wrongful

death remedy of the State where they died, whatever the wrongful

death award may be, in some States $200,000, and in another $2

million. The wrongful death measurement in States varies. You

know about that.
My legislation would say all those issues are gone, and that they

will get benefits according to a set schedule. They will get a month-

ly compensation check for most of their lives. If they die young,

certain heirs will get that for a number of years thereafter.

Senator HATCH. Thank you, Senator.
Senator METZENBAUM. Thank you, Senator Schweiker, Senator

Hatch.
Senator Pell, you just arrived. Do you have any questions?

Senator PELL. No questions.
Senator METZENBAUM. Thank you very much, Senator Domenici,

and your staff assistant.
We now have a panel of three witnesses, Re11 Frederick, Lois

Blood, and Harris Charley.
Mr. Frederick is from Marysvale, Utah; Mrs. Blood is from Cedar

City, Utah; and Mr. Charley is from Beclabito, N. Mex.
I want to welcome the witnesses to this hearing and to tell you

how pleased we are that you have seen fit to be with us.
It is my understanding that you do not have statements but that

you are available to us for some questions.
Mrs. Blood, if you do not mind, I would like to start with you.

STATEMENTS OF RELL FREDERICK, MARYSVALE, UTAH; LOIS

BLOOD, CEDAR CITY, UTAH; AND HARRIS CHARLEY, BECLA-

BITO, N. MEX.; ACCOMPANIED BY JESSIE HARRISON, A

WIDOW, AND MR. TOME, INTERPRETER, A PANEL

Senator METZENBAUM. How old are you, Mrs. Blood?
Mrs. BLOOD. I will be 67.
Senator METZENBAUM. Would you pull the microphone closer to

you?
Would you answer that again, please?
Mrs. BLOOD. I will be 67 this month.
Senator METZENBAUM. Where do you live?
Mrs. BLOOD. Cedar City, Utah.
Senator METZENBAUM. How far is Cedar City from the Nevada

test site?
Mrs. BLOOD. Approximately 160 miles.
Senator METZENBAUM. Would you bring the mike even a little

closer, please? It is hard to hear you.
Mrs. BLOOD. Approximately 160 miles.
Senator METZENBAUM. I understand that a number of your rela-

tives have died from cancer.
Can you tell us about these incidents?
Mrs. BLOOD. I will be glad to.
Between the years of 1951 and 1957, I lost four members of my

family. In 1951, I lost my 15-year-old boy with leukemia, and in

1953, I lost a brother-in-law with cancer. In 1955, I lost my husband

with cancer. In 1957, I lost my father with cancer, and in 1956, my

present husband's wife died with cancer. They lived across the

street from us at Cedar City.
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Senator METZENBAUM. Did your older sister recently suffer fromcancer?
Mrs. BLOOD. Just 3 weeks ago, I lost my older sister with cancer.She was the widow of the brother-in-law who had previously diedfrom cancer.
Senator METZENBAUM. Where did your first husband work?
Mrs. BLOOD. My first husband?
Senator METZENBAUM. Yes.
Mrs. BLOOD. He worked as a car inspector for the Union PacificRailroad out at the iron mines west of Cedar City.
Senator METZENBAUM. Did some of his colleagues expire fromcancer as well?
Mrs. BLOOD. Yes. Within a very short time, five men who workedclosely together, died with cancer. And within the last few years,four more workers have died from cancer. Of the total work forcein that area, I think there were four men that survived.
Senator METZENBAUM. Do you have any recollection of whatoccurred at the time the tests took place? What did the local peopledo?
Mrs. BLOOD. The Atomic Energy Commission told us that therewas nothing to fear and that they would like the people to get outand observe the test. Each time one of these were set off, we wouldgo out in our backyard and watch the bright flashes and themushroom cloud rise over Cedar City.
Senator METZENBAUM. This was sort of a show and the wholecommunity would turn out to see it?
Mrs. BLOOD. Yes. There were many school teachers who wouldallow their classes to watch these mushroom clouds.
Senator METZENBAUM. And the Atomic Energy Commission en-couraged this kind of community?
Mrs. BLOOD. Yes. Definitely. They told us that there was nothingto fear and that they just wanted everybody who could to watch.Senator METZENBAUM. Now, on one occasion, did your presenthusband attempt to determine what the degree of radiation was inthe area using a Geiger counter?
Mrs. BLOOD. Yes. As I stated before, he lived right across thestreet from where I lived. When they were setting the one particu-lar bomb off, he and his friend had a Geiger counter which theyused on the lawn at his home there. The radiation fallout was sogreat that the Geiger counter would not register all of it.
Senator METZENBAUM. Were there occasions when your husbandcame home late because the cars were stopped on the road?Mrs. BLOOD. Yes, there were. On one particular day, I asked himwhy he was so late and he said the following:
They stopped all of the cars outside of town, west of Cedar, and they had to washall of them because the fallout was so great on the cars. They would not let theminto town before they had washed off all the fallout.
Senator METZENBAUM. Did they indicate who it was that hadstopped the cars?
Mrs. BLOOD. Well, I really--
Senator METZENBAUM. Some Government official?
Mrs. BLOOD. Um-hum.
Senator METZENBAUM. I think you have now reported to us some-thing in the area of 10 or 12 deaths involving members of your own

vt$

V.



35

family or associates—no, I guess it would be about 15, be
cause you

said there were four more recent deaths at the railro
ad. So 15

deaths of cancer, some going from anywhere from the 
age of 15 to

your sister, aged 83, but all resulting from cancer, is tha
t correct?

Mrs. BLOOD. Yes.
Senator METZENBAUM. And when your son died, you had

 no

health insurance, did you?
Mrs. BLOOD. No health insurance whatsoever. No medical in

sur-

ance.
Senator METZENBAUM. What kind of bills did you incur a

s a

result of this illness?
., Mrs. BLOOD. Well, at that time, we had just started buyin

g our

home and had a large payment that we were making on ou
r home.

Senator METZENBAUM. I am asking what kinds of bills yo
u ha.

Mrs. BLOOD. My husband was not making too much on th
e rail-

road. I think when they first started out, they were maki
ng $2.39

an hour
Senator METZENBAUM. Well, what I am asking is, as a resul

t of

your son's illness and ultimate death, did you incur a large 
number

of bills?
Mrs. BLOOD. Yes, we did. The medical expenses, the doctor 

and

the hospital bills alone were between $6,000 and $7,000. Ther
e was

also the burial expense.
Senator METZENBAUM. You had no insurance to cover it?

Mrs. BLOOD. No insurance whatever.
Senator METZENBAUM. And no Government agency has comp

en-

sated you for any of that?
Mrs. BLOOD. No. At the time my husband was working on t

he

railroad, he was making a very small wage. After he passed awa
y,

the annuity from the railroad paid me $100 a month annu
ity.

Senator METZENBAUM. How much?
Mrs. BLOOD. $100 a month. That was for myself and three small

children.
Senator METZENBAUM. Now that the people of your communit

y

have been informed as to the deaths that have occurred and
 the

causal relationship, what is the attitude to the people of yo
ur

community in connection with this subject?
Mrs. BLOOD. Pardon me?

. Senator METZENBAUM. What is the attitude of the members 
of

your community now that the facts are better known as to
 the

incidence of cancer and causal relationship to the atomic test
ing?

What is the attitude of the Government's failure to tell the peop
le

.. the truth and the Government encouraging witnessing of t
he

atomic testing, a sort of a community affair. What is the attitud
e of

the people now and towards their Government, toward the en
tire

situation?
Mrs. BLOOD. I really think that they have been led to believe that

there was no danger in that. Speaking for myself and the ot
hers, I

think they feel that the Government should certainly compens
ate

them. It was not only the loss of lives, of humans, but the loss
es

that people suffered through their stock and their shepherds
 down

there.
This one particular family, lost 250,000 ewes and lambs at t

he

time this was going on out there.



36

Senator METZENBAUM. 250,000 ewes and lambs from one family?Mrs. BLOOD. From one herd, yes.
Senator METZENBAUM. When your husband passed away, did youhave health insurance?
Mrs. BLOOD. No, we did not. The railroad insured the employee,but not the family.
Senator METZENBAUM. How did you support yourself at thattime?
Mrs. BLOOD. At that time, after my son died, I got a job and wasworking at the school lunch and making very small wages. I hadthat along with the $100 a month from the railroad.
Senator METZENBAUM. And after your husband died,
Mrs. BLOOD. I continued working.
Senator METZENBAUM. How much were you making at that time,do you remember, Mrs. Blood?
Mrs. BLOOD. I was making about $2.29 an hour.
Senator METZENBAUM. An hour?
Mrs. BLOOD. Yes.
Senator METZENBAUM. Do you think the Government owes youcompensation for the losses that you suffered as well as the painand suffering?
Mrs. BLOOD. I feel that they do. I certainly feel that they do. Ithink that if they would go ahead and compensate the peoplerather than take it into court would be the best way to do it.Senator METZENBAUM. Do you think that reflects the view of thecommunity generally?
Mrs. BLOOD. I am sure it does.
Senator METZENBAUM. Thank you, Mrs. Blood.
Mr. Frederick, how old are you?
Mr. FREDERICK. I am 47.
Senator METZENBAUM. I understand you used to work at theMarysvale uranium mine in 1950.
How long did you work there?
Mr. FREDERICK. I worked off and on in the uranium mines inMarysvale from August of 1950 until February of 1965.
Senator METZENBAUM. What were the conditions like in the minewhile you were working there?
Mr. FREDERICK. The conditions in the mine were similar to anyother hardrock underground mine. There is a certain hazard toworking in the mines which all miners recognize, and this minewas no better or no worse as far as the underground miningconditions were for normal health and safety problems.
Senator METZENBAUM. How big a town is Marysvale, Utah,where you lived?
Mr. FREDERICK. I do not know the size of the town. The popula-tion of Piute County in 1970 was 1,164 people.
Senator METZENBAUM. How many?
Mr. FREDERICK. The county population was 1,164 people.Senator METZENBAUM. How many of those people would you sayare miners?
Mr. FREDERICK. I have notes showing that 110 people worked inthe uranium mines.
Senator METZENBAUM. How many miners have died of lungcancer, to your knowledge?
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Mr. FREDERICK. According to my notes, I know of 39 men who

have died of lung cancer.
Senator METZENBAUM. Thirty-nine out of 114 employees?

Mr. FREDERICK. 110 people that I know of.
Senator METZENBAUM. And your own personal condition?

Mr. FREDERICK. I have had lung cancer problems.
Senator METZENBAUM. Did you receive any warnings in this mine

that you might be exposed to lung cancer or problems from urani-

um? Were there any warnings at all given by the employer or by

the Government?
Mr. FREDERICK. Speaking for myself, I was there most of the time

the mine operated. I went to work as a Federal metal and nonme-

tal mine inspector in 1971, and I was not aware of the radiation

hazard.
Senator METZENBAUM. Was there a pamphlet at one time posted

on the wall talking about the dangers from uranium, from working

in the mine with uranium?
Mr. FREDERICK. Since I had my problem, I have spoken with the

bookkeeper, Nadium Corp. Mine. He told me that around 1959, a

pamphlet was sent to the mine and the pamphlet listed the dan-

gers they had noted in South Africa in a uranium mine. It showed

that the the men in this mine in South Africa would hemorrhage

and die right in the mine from a period of 3 to 5 years after they

were employed, or 3 to 15 years after they were employed.

Now, the bookkeeper there, Leon Haus, said he thought that that

was something that we should know so he put a string around the

book, and he said that he hooked it on a nail by the office door. I

guess the book had been there a couple of days, and the superin-

tendent of the mine looked at the book, leafed through it, and saw

what it was, and told him to get that book down. He said that

there was no need scaring the miners with that kind of informa-

tion.
Senator METZENBAUM. So that there was some notice, he put it

up, the superintendent came along and told him to get it down a

couple of days after he put it up. But that was the only time that

notice was put up in the mine concerning the dangers of the mine,

is that correct?
Mr. FREDERICK. That is the only time that I know of.
Senator METZENBAUM. Now, you worked in a separate area in

the mine, is that correct?
Mr. FREDERICK. I worked in several areas in the mine, an under-

ground mine in the type that we have there, which is somewhat

unique to the other uranium mines in the United States. It is a

fissure type ore body, and the ore is deposited in vertical fissures.

So, on each level, these vertical fissures are broken up into seg-

ments called stopes. Most of them are about 100 feet long and from

8 to 30 feet wide, and they have a vertical distance when they are

mined of about 100 feet. And one particular stope that I worked in

was a rather high grade stope and a big producer, because of the

extra width. It was a little more vertical in height, being 113 feet

high, and because it was an extra heavy money maker for the

company, they gave me the dubious honor of naming the stope for

me. It is Re11's Stope, listed on the maps as that. It is only one of
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probably three stopes in the mine that received a man's namerather than a number.
But, in that particular stope, there were 15 men that had reasonto be associated with it for timbering purposes, tramping the ore,loading the blast holes, drilling the blast holes, and other jobs. Outof the 15 men that worked in that stope, there were only two menthat have not yet been affected by lung cancer.
Senator METZENBAUM. Out of 15 men working on that stope, 13have been affected by cancer, only 2 have not been, is that correct?Mr. FREDERICK. That is correct.
Senator METZENBAUM. Mr. Frederick, where do you work now?Mr. FREDERICK. I work in a lead-silver mine in Marysvale.
Senator METZENBAUM. Are you married?
Mr. FREDERICK. Yes.
Senator METZENBAUM. Do you have children?
Mr. FREDERICK. Yes; we have three children.
Senator METZENBAUM. How old are they? Approximation will do.Mr. FREDERICK. One girl 28, one girl 24, and one girl 18.
Senator METZENBAUM. And what prospects do you see for yourfamily in the near future?
Mr. FREDERICK. I had to use all the money that we have savedover the years to pay for the operation, the removal of my lung. IfI have to go back for treatment, I will have to borrow money, andtherefore, leave my wife in debt.
Senator METZENBAUM. Do you have any health insurance?Mr. FREDERICK. None.
Senator METZENBAUM. About how much would you say you spenton medical bills so far?
Mr. FREDERICK. It cost me about $10,000 in actual medicalexpenses.
Senator METZENBAUM. Thank you, Mr. Frederick.
Mr. FREDERICK. There is one more thing I would like to say.Senator METZENBAUM. Please do.
Mr. FREDERICK. I filed with the Utah State insurance fund forcompensation and, as I said, I worked there for roughly 15 years,and they denied my claim.
Senator METZENBAUM. They denied your claim?
Mr. FREDERICK. They denied my claim.
Senator METZENBAUM. Have you received any money at all ascompensation?
Mr. FREDERICK. None.
Senator METZENBAUM. From the Government, employer, anyonein connection with your lung cancer?
Mr. FREDERICK. No.
Senator METZENBAUM. The answer is "No"? Did you say no?Mr. FREDERICK. No.
Senator METZENBAUM. Thank you very much, Mr. Frederick.Mr. Harris Charley, we are happy to have you with us heretoday, sir.
I understand you have an interpreter with you. Mr. Tome, doyou want to bring the microphone close to you so that you can beheard if Mr. Charley cannot answer himself?
Mr. TOME. I would like to introduce the people that I have withme here, including Mr. Charley.

a
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Senator METZENBAUM. Would you speak a little more loudly,

please?
Mr. TOME. I would like to introduce the people here.
We are members of the Navajo Indians from Arizona and New

Mexico. We are here to testify.
To my right, Mr. Charley. To my left, Mrs. Harrison. She may

have some information if there is time permitted.
Senator METZENBAUM. What tribe are you members of?
Mr. TOME. We are members of the Navajo tribe.
Senator METZENBAUM. I will ask Mr. Charley the questions and

you are at liberty to answer for him if he is not in a position to do

SO.
Mr. Charley, how old are you?
Mr. CHARLEY. Fifty-nine.
Senator METZENBAUM. Are you married and do you have a

family?
Mr. CHARLEY. Yes.
Senator METZENBAUM. When and for how long did you work in

the uranium mines?
Mr. CHARLEY. Fifteen years.
Senator METZENBAUM. And tell me about your family, how many

members are there?
Mr. CHARLEY. I have 21 plus wife.
Senator METZENBAUM. How many?
Mr. CHARLEY. Twenty-one plus wife, grandchildren, 6 boys, 3

girls, plus wife, makes 21.
Senator METZENBAUM. Six boys, three girls, wife plus the balance

are grandchildren, is that it?
Mr. CHARLEY. Yes; 11 grandchildren.
Senator METZENBAUM. How long did you work in the uranium

mines, Mr. Charley?
Mr. CHARLEY. Fifteen years.
Senator METZENBAUM. You stopped, as I understand, in 1964.

Mr. CHARLEY. Yes.
Senator METZENBAUM. Why did you stop?
Mr. CHARLEY. Because I have been having lung disease since--

Senator METZENBAUM. You had what?
Mr. CHARLEY. Lung disease.
Senator METZENBAUM. Do you know what kind of lung disease

you have? In other words, is it lung cancer or a different kind?

Mr. CHARLEY. No, it is not a cancer.
Senator METZENBAUM. What were the conditions in the mines

when you worked there, Mr. Charley?
Mr. CHARLEY. The mine condition was very poor from the begin-

ning, since way back in 1940. That is the first time I started in the

mine.
These mines was very poor and some of these places they were

very rotten inside. See, these were caving in. That is mostly work-

ing these kinds of mines from the beginning.
Senator METZENBAUM. Were you ever given any health warnings

or safety warnings about the mines?
Mr. CHARLEY. No.
Senator METZENBAUM. Was the subject of the condition of the

mine ever discussed with the employer?
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Mr. CHARLEY. No, never.
Senator METZENBAUM. What is the health condition of yourfriends and co-workers who worked with you in the mine?
Mr. CHARLEY [through interpreter]. There was no ventilation inthe mine, and this caused a great hazard to the health of the otherminers, including myself. Many of the miners do have the lungcancer.
Senator METZENBAUM. Now, was there some blasting done in themines?
Mr. CHARLEY. Yes.
Senator METZENBAUM. Was there adequate ventilation to get thedust out after the dynamite blast?
Mr. CHARLEY. No; there was nothing, no kind of air. They justsent us in there; they did not care how dusty and how smoky itwas. We had to change this by hand. So that is where we get allthe problem.
Senator METZENBAUM. What about safety masks, did you wearthose?
Mr. CHARLEY. No.
Senator METZENBAUM. Did they furnish them to you?
Mr. CHARLEY. No; they told us they was going to give us safetymasks or a glass or something, but they never did.
Senator METZENBAUM. Do you know of people you worked with,how many have contracted lung cancer and how many have ex-pired as a result of that, if you know?
Mr. CHARLEY. I know about 22 people with lung cancer today,and about 10 or 9 passed away several years ago.
Senator METZENBAUM. How many miners were there altogether?Mr. CHARLEY. That is about it. See, I am from a very smallcommunity.
Senator METZENBAUM. Beclabito. You mean 22 is all the peoplethat worked in the mine, from is a community of about 1,000?How many of the 1,000 in the community worked in the mines?Mr. CHARLEY. Oh, around about, I would say, 35.
Senator METZENBAUM. Of the 35, how many did you say hadcontracted lung cancer, about 22?
Mr. CHARLEY. Twenty-two.
Senator METZENBAUM. Now, did the mine inspectors ever comedown into the mines?
Mr. CHARLEY. Yes.
Senator METZENBAUM. What happened before they came or whenthey came?
Mr. CHARLEY. Well, our foreman knows that an inspector willcome a day or two so they make us clean so much--Senator METZENBAUM. They make you what?
Mr. CHARLEY. Clean it up where the miner will inspect, so thatmine inspector will come around and see what we clean.Let us take a little part right there. Just as soon as he took off,he will chase us back in the corner again.
Senator METZENBAUM. You shine up certain areas when themine inspector is coming, is that what you are saying?Mr. CHARLEY. Yes.
Mr. TOME. What he is saying is that when the foreman knowswhen the inspector is coming, they prepare the mine so that it
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looks safe. Once he leaves, they go back into the mine again just

like this mine which has been unsafe.
Senator METZENBAUM. Now, Mr. Charley, you have not worked

since 1964, is that correct?
Mr. CHARLEY. Yes.
Senator METZENBAUM. HOW do you live?
Mr. CHARLEY. What?
Senator METZENBAUM. How do you live? What do you have for

income?
Mr. CHARLEY. I have a little livestock.
Senator METZENBAUM. A little what?
Mr. CHARLEY. Livestock.
Senator METZENBAUM. How about your children? Have you been

able to provide them with an education, clothing? You have 9

children, 11 grandchildren, what about the 9 children?
Mr. CHARLEY. The only way I make a living right now, is through

social security. I get about $300 a month. That is all I get.
Senator METZENBAUM. How about your health condition at the

present time?
Mr. CHARLEY. Well, my health condition, is very bad right now. I

cannot even walk about quarter of a mile.
Senator METZENBAUM. Do you sleep well at night?
Mr. CHARLEY. Huh?
Senator METZENBAUM. Do you sleep well at night?
Mr. CHARLEY. No; I had a hard time last night. I walked almost a

quarter of a mile last night. Harry knows about last night, how I

slept with him.
Senator METZENBAUM. Mr. Tome, was there something that you

wanted to add about Mrs. Harrison's husband?
Mr. TOME. Yes, Senator, she is a widow. She had a terrible

experience with the child that she lost. Could you allow her to

explain what terrible hardship she went through because of the

passing away of her husband?
Senator METZENBAUM. He worked in the uranium mine?
Mr. TOME. He worked in the uranium mine.
Senator METZENBAUM. What did he die of?
Mr. TOME. He died of lung cancer.
Senator METZENBAUM. I would be glad to hear from her.

• Mrs. HARRISON. I appreciate your giving me the time. My name

is Mrs. Jessie Harrison. I am a widow of Phillip Harrison, Sr., and

I would like to explain my situation. I have three girls and three

boys. I want to say something that makes it worth it to come to

• Washington, so far away from my home. So I speak for myself and

my people.
I am saying here, I am a widow and it is hard for me. This is a

terrible situation. It is so real and true. Yet the kind of help that

we have needed has been delayed to the victims' families--
Senator METZENBAUM. Mrs. Harrison, could you tell us what

happened to your family, to your husband?
Mrs. HARRISON. Well, my husband died about 9 years and 4

months now.
Senator METZENBAUM. And from what, and under what condi-

tions?
Mrs. HARRISON. He was working in the mine about 17 years.
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Senator METZENBAUM. What happened to him?
Mrs. HARRISON. He died from cancer, lung cancer. The doctor

told me it is from uranium radiation.
Senator METZENBAUM. Did the Government or any employer pay

you anything after he died?
Mrs. HARRISON. No.
Senator METZENBAUM. Did you bring up the family?
Mrs. HARRISON. What?
Senator METZENBAUM. Did you bring up the family?
Mrs. HARRISON. Yes.
Senator METZENBAUM. How many members of your family are

there? How many children?
Mrs. HARRISON. Six.
Senator METZENBAUM. How have you been able to bring them

up? What did you live on?
Mrs. HARRISON. Well, it has been very hard for me. I tried to

take care of them without anything when my husband died. To
start, it is terribly hard to raise the kids. They go out on their own
to get small jobs. One works; the other goes back to school; and I
still have three in school now.
Senator METZENBAUM. DO you work?
Mrs. HARRISON. I have a job, small trading post over at the

reservation.
Senator METZENBAUM. What community do you live in? Do you

live in New Mexico?
Mrs. HARRISON. Red Valley, Ariz., west of Shiprock.
[The prepared statement of Mrs. Harrison follows:]



43

STATEMENTS OF MY TESTIMONY
iSK,-***.MH8HK--:8:-=.8h1-i8HK-iH81-**

(BY Mrs. Jessie Harrison)

Thank You. It is a great honor to testify before you this day.

Yes, I AM A WIDOW LEFT WITH SIX CHILDREN TO SUPPORT. IN JAUARY OF 1971, MY HUSBAND

DIED OF UNRANIUM RADIATION CANCER AFTER WORKING IN THE MINES FOR SEVENTEEN YEARS. I

AND MY CHILDREN ARE STILL SUFFERING GREATLY BECAUSE OF HIS DEATH. I AM HERE TO

SPEAK FOR MY FAMILY AND FOR OTHERS.

THERE ARE OTHER NAVAJO FAMILIES THAT SUFFERS THE SAME WAY. THE FATHERS OF THOSE

ALSO DIED WHILE THEY WERE MIDDLE—AGED, STHoNG, AND HEALTHY, WORKING HARD TO RAISE

THEIR FAMILIES. AND THEN THERE ARE OTHER EX—MINEHS NOW LIVING BUT SUFFERING THE

AADIATIoN CANCER. SINCE SUCH CANCER CANNOT BE HEAL, THEY ARE BUT WALKING SKELETONS.

THEY ARE oN DEATH—ROW LIKE C,NDEMNED PRISoNEKS OF WAR.

I BELIEVE RESPONSIBLE PEOPLE DEFINITELY OWE US VICTIMS SPECIAL COMPENSA2InN 
AND RE—

IMBURSEMENTS F../R THE FOLLOWING A.EASJNS

1. WE WERE NOT TOLD THAT URANIUM MINING IS VERY DANGEhoUS T. HEALTH IN THE WAY

OF CANCEA — ALTH-UGH THIS WAS KNOWN BY THE RES 'ASIBLE ARTIES;

2. THESE DEATHS AND HARDSHIP C ULD HAVE BEEN .REVENTED IF THEY HAD NIP BEEN

NEGLIGENT ABOUT THE HEALTHS OF THE MINERS AND THEIR FAMILIES.

3. A L ST FATHER DAMAGES THE FUTURE F THE ENTIRE FAMILY. CHILDREN

REALLY HAVE HARD TIMES IN EVERY WAY. C NSIDEAATI ,N oF BENEFIT MUST INCLUDE

THE WHOLE FAMILY.

TRIO TERAI/3LE SITUATIN IS SO REAL AND TRUE, YET THE KIND HELP WE NEED IS EVER

BEING DELAYED. SUCH DELAY ADDS MISERIES TO THE VICTIM'S FAMILIES. THEREFORE, MY

DEAR LEADEAS, I EARNESTLY PLEAD WITH Y:U T RECESS UR APPEAL F a HELPS WITH ,UT

INY MoHE UNDUE DELAY. MY FAMILY AND MY FoLL,W VICTIMS AHE IN GREAT NEED NM!

THANK YoU VERY MUCH.

(Mrs.) Jessie Harrison, Widow.

•
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Senator METZENBAUM. Senator Schweiker, do you have any ques-
tions?
Senator SCHWEIKER. Mr. Chairman, we have a vote at 11 o'clock,

and in view of the work that Senator Hatch has done in this area
and the fact that these people are from his part of the country, I
will yield my time to him.
Senator HATCH. I thank the distinguished minority leader and I

also want to thank our friend from Ohio, Senator Metzenbaum,
because I think he has done an excellent job of highlighting impor-
tant areas of controversy. I want to emphasize a couple of things
today so that we all realize what a difficult thing it is here today.
You represent many people in southern Utah who have suffered

a great deal. You have been an excellent representative today in
talking about the problems we have had down in southern Utah.
You mentioned that your son died of cancer at the age of 15.
Did he have any difficulties specifically before he died of cancer?
Mrs. BLOOD. No, he did not.
Senator HATCH. Was he a robust young man?
Mrs. BLOOD. He was not too robust. He was quite a tall slender

boy.
Senator HATCH. But he was healthy?
Mrs. BLOOD. He loved athletics. He loved to play ball.
Senator HATCH. Had you had a history of cancer in your family

before this happened?
Mrs. BLOOD. No.
Senator HATCH. Your husband died of cancer. Your first hus-

band?
Mrs. BLOOD. Yes.
Senator HATCH. I understand that your brother died of stomach

cancer in 1958 at the age of 57; your present husband's first wife
and a lot of others.
Did the Federal Government give you any warning concerning

the atmospheric tests that were conducted down in Nevada?
Mrs. BLOOD. Absolutely none.
Senator HATCH. Did they ever mention anything to you? Did

they ever mention that it was all right to be outside during those
atmospheric tests?
Mrs. BLOOD. As I stated before, they figured that we should not

feel any dangers from watching these bombs and the mushroom
clouds come over the city.
Senator HATCH. I take it you feel pretty misled by the Federal

Government with the result to losses that you have suffered?
Mrs. BLOOD. I certainly do.
Senator HATCH. Do you feel that the Federal Government owes

compensation to all of these victims, not only to yourself but to
others that have suffered?
Mrs. BLOOD. I feel that they do. It was not only through the lossof loved ones, but there are lots of families that are still payingtheir medical expenses and burial expenses.
Senator HATCH. And you have had plenty of those because you

did not have insurance?
Mrs. BLOOD. Yes, I have.
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Senator HATCH. For a long period of time you had to work and

you had maybe only $103 a month to support yourself and three
remaining children?
Mrs. BLOOD. Yes. At the time my husband died my older son was

in the Navy, and my oldest daughter was married. I was left with

three small girls at home.
Senator HATCH. When your husband was alive, did you get along

pretty well financially? Did you have basically a good life and
things were going along all right?
Mrs. BLOOD. As long as you did not want to go buy a lot of extra

things and do a lot of extra things. We managed on what small
. wages he made.

Senator HATCH. But you got along a lot better with him alive
than since he died?
Mrs. BLOOD. Definitely.
Senator HATCH. Mrs. Blood, you remember, as I recall, the Gov-

ernment telling everyone that there were no health problems asso-
ciated with the fallout and that people were going up in the hills
with lounge chairs in order to watch the detonation as if it were
the 4th of July?
Mrs. BLOOD. That is right.
Senator HATCH. No warning from the Federal Government that

there might be something possibly wrong there, is that right? No
warning at all?
Mrs. BLOOD. No warning at all.
Senator HATCH. You actually saw the film, dust, radioactive dust

on the railroad cars as they came into your community?
Mrs. BLOOD. We could see it plain from our back door. We would

go on our lawn and stand and watch it as the mushroom cloud
would come over.
Senator HATCH. I think it is disgusting what you have had to go

through. I think it is pathetic that the Federal Government did not
have the courage to warn you folks. If we had that minor consulta-
tion, we might have saved a lot of lives of people covered by our
bill. I commend you for coming in today and giving your testimony
and expressing yourself. I know it is not easy. I am grateful that
you came.

a Mrs. BLOOD. I would like to say one thing, that I certainly do not
feel that the deaths of my family members were only a small price
to pay. I think that there have been many people around southern
Utah that have sacrificed and sacrificed heavily.

• Senator HATCH. Mr. Frederick, they call you Re11?
Mr. FREDERICK. Yes.
Senator HATCH. Re11, one of the things that I have been con-

cerned about in your situation is that you filed with the State
compensation insurance program and they turned you down.
Mr. FREDERICK. That is correct.
Senator HATCH. Did they give you any reason for turning you

down at that time?
Mr. FREDERICK. No. I thought I had the letter here but I do not. I

have a letter back in the State insurance fund to the State Indus-
trial Commission of Utah, saying that this claim is denied at this
time, and that is all it says.

67-381 0-80---4
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Senator HATCH. Will you find that letter and send it to me or
have your counsel send it to me?
Mr. FREDERICK. I can, yes.
Senator HATCH. I would appreciate it.
[The information referred to follows:]

h.

INV

I
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THE STAFF. OF UTAH

AND

UTAH I. A .t.OR RFLATIO':S BOARD

I b:,0 SOUTH

F4d..7 CITY. ur,1 84111

July 28, 1980

Orrin G. Hatch

United States Senator

411 Russell Senate Office Building

Washington, D. C. 20510

Pear Senator Hatch:

COO.: ItsOS
CARL,E

CHA,1,41,

51, HEN I,

E. SAATHoi F

Re: Rell W. Frederick

Inj: Occupational Discase

Claim

Emp: Marysvale Mining Co.

This letter will confirm a prior conversation betwee
n

your secretary and ouf administrative assistant regardi
ng

your request to receive information concerning the r
esults

of a hearing on Mr. Fell W. Frederick's lung cancer cla
im.

Please be advised that the case is now about ready for

submission to a medical panel for an evaluation of t
he medical

aspects of the case. We will endeavor to furnish you the

final results of our hearing process.

BY DIRECTION:

INDUSTRIAL COMMISSION OF VIAB

(
13y, s.:\,!, ' •

Stephen M. Hadley

Commissioner

SMB/mm

cc: Rell W. Frederick, P. O. Box 182, Marysvale, UT 84750
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• • :.AS1 • SALT 1.1--KF S4i 11

- i.33.5576

Bc.yd
Liv.

:uSt.ri al Co;r,mission of Utah
:f.50 Fast Fifth South
Salt Lake City, Utah 84111

Re: Bell W. Frederick
Occilpational Dscse Claim
File fr.-SO-6623 (B)
Empl: Marysvale Mining Co.

1,•. ar Y.rs. Boyd:

Be are in receipt of your letter together with a copy
of the Occupational Disease Claim filed with your department
by the above.

The State Insurance Fund was the workmen's compensation
and occupational disease carrier for the above company and
in connection with this claim must at this time deny any
liability for Mr. Frederick's lung condition.

We believe this should be noticed fotriJearing- in order
to set a record for a referral to an occupa-fibnAl disease
panel for a determination of Mr. Frederick's health problems
and any industrial connection they may have.

The State Insurance Fund would be represented by the
firm of Black & Moore.

JK/jf

Very truly yours,

STATE INSURANCE FUND

• Service—Geuns-ei
Iv-

cc: Bell W. Frederick
Yarysvale Mining Co., Inc.
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Senator HATCH. When did the Utah State insurance fund deny
your request?
Mr. FREDERICK. I got the letter back approximately 3 weeks after

I filed.
Senator HATCH. That was how long ago, do you remember?
Mr. FREDERICK. That was this year, February. I filed on February

22, the day I had my lung removed.
Senator HATCH. I think you should refile. I am going to check

with the Governor about this.
Mr. FREDERICK. I was advised to get an attorney and I have done

that.
Senator HATCH. You are planning on refiling?
Mr. FREDERICK. Yes.
Senator HATCH. All right.
To your knowledge, did the 15 fellow workers that you described

earlier in your testimony, the 13 of them who contracted lung
cancer, did they also apply to the insurance fund and were any of
them given any compensation or were they all denied?
Mr. FREDERICK. The men I have talked to and the widows of the

men I have talked to have all filed and they have all been denied.
Senator HATCH. Have they all collected counsel and advice to get

counsel themselves?
Mr. FREDERICK. Some of them have and some of them merely

dropped it.
Senator HATCH. OK.
You have had a lung cancer problem and, as far as you know,

you have got your fingers crossed that everything is all right now?
Mr. FREDERICK. That is correct.
Senator HATCH. But you are not sure that it is?
Mr. FREDERICK. The doctor would not guarantee anything.
Senator HATCH. Well, let me say this to you. Senator Domenici—

we cover your problem in our bill, Senator Domenici and the rest
of us cover your problem. I will support him on the floor of the
Senate if he tried to promote this bill this year, and if we are
unsuccessful in bringing up our own bill this year. I just want you
to know that we will do everything that we can.
Mr. Charley, we appreciated having your testimony here today.

• We appreciate you coming in and also you, Mrs. Harrison. Thqnk
you all for coming.
Mr. CHARLEY. I thank you for your help, Senator Domenici and

all the Senators, and we appreciate coming to Washington. This is
• my first trip here.

Senator HATCH. Thank you, and we are happy that you could
come to Washington, and testify before this subcommittee.
Senator SCHWEIKER [presiding]. We want to thank the panel for

coming before the subcommittee. I know, as Senator Hatch stated,
it is not easy for us to hear all the testimony, and it is difficult for
you to testify about such personal tragedies. We see here a deeply
disappointing failure in our Federal Government's truthfulness, a
failure to deal honestly with our own people.
We thank you all for being here this morning.
Our next witness is Mr. William G. Schaffer, special litigation

counsel for the Civil Division, Department of Justice.
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We will call Mr. Schaffer to come up now, and ask him to wait
for us to reconvene after the vote.
Senator METZENBAUM [presiding]. Mr. Schaffer, we expect to

hear from you, but let me first review with you some background
on this issue. In May of 1978, the White House directed the Secre-
tary of HEW to form a program covering, among other things, care
and benefits for persons adversely affected by radiation exposure.
That was 2 years ago.
In June 1979, a little bit more than a year later, an interagency

task force produced a report setting forth options for compensation.
As a result of this report, on July 20, 1979, the President directed
that an interagency task force be established to study and recom-
mend alternatives for compensation of persons who may have de-
veloped radiation-related illness. That is what the first task force
was supposed to do.
Now, we have a second task force to study the first task force. In

any event, the second task force was supposed to have submitted a
report by October 1. That task force did not produce its report until
February 1, 1980. On all the difficult issues, that task force made
no recommendations. It did recommend that an attempt be made
to develop legislation which would provide compensation, a com-
pensation program for the resolution of the claims of the downwind
residents.
Now, 4 months after receiving the report of the second task

force, and over 2 years after the President directed the process to
begin, the administration's position today, as I understand it, is
that deciding what to do is complex and perplexing.
Mr. Schaffer, I have to say that these people have suffered over

20 years. When a lady comes forth and talks about 15 people, 10 in
her family and 5 who are known to her, who have died of cancer,
others are talking about living on a bare pittance to bring up their
family.
My question is, Does the Government need to be so unrespon-

sive? Can the Government not respond more promptly with a
specific program rather than with telling the people that the prob-
lem is complex and perplexing?

It so happens that the cloture vote has been called for. I would
appreciate your giving some thought on that. I will be back just as
promptly as I can, and I hope at that time you will be able to
respond.
Thank you.
[Short recess.]
Senator METZENBAUM. Mr. Schaffer, I am sorry I had to leave

but I had no control over that situation.
Do you want to proceed, both with your statement as well as

your response to my inquiry?

STATEMENT OF WILLIAM G. SCHAFFER, SPECIAL LITIGATION
COUNSEL, CIVIL DIVISION, DEPARTMENT OF JUSTICE

Mr. SCHAFFER. Yes, Senator. Would you like me to read my
statement first?
Senator METZENBAUM. Whatever is your convenience.
Is it a lengthy statement?
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Mr. SCHAFFER. No. It is fairly short and it sets forth our position
on the downwind individuals.
Senator METZENBAUM. All right. Go ahead.
Mr. SCHAFFER. Mr. Chairman, members of the subcommittee, I

am pleased to appear before you today to express the administra-
tion's views to S. 1865, the Radiation Exposure Compensation Act
of 1979.
As you have previously recognized, two interagency task forces

have recently completed extensive studies entitled "Health Effects
of Ionizing Radiation," and "Compensation for Radiation-Related
Illnesses," both of which relate to the issues which S. 1865 address-
es.
The task force on compensation for radiation-related illnesses

submitted a report to the White House on February 1, 1980, con-
cerning the health effect of exposure to radioactive fallout on per-
sons who resided downwind from the Nevada test site. Using con-
servative assumptions, and allowing a relatively wide margin for
error in calculating probable doses, the task force concluded that
the number of cancers, among the 172,000 downwind residents,
which might possibly have been related to exposure to radioactive
fallout, was on the order of 9 to 96, of which 3 to 32 would be fatal.
As this subcommittee is well aware, cancer is a disease which is

terrifyingly prevalent in our society. National statistics indicate
that one out of every four Americans will contact some form of
cancer during his lifetime, and one out of every six Americans will
die from the disease. Although the Utah cancer statistics are some-
what lower than the national average, application of those statis-
tics to the downwind population would nevertheless yield in excess
of 35,000 cases, of which more than 20,000 would be fatal.
The disparity between the relatively small number of possibly

radiation-related cancers and those cancers which would be expect-
ed to occur naturally, together with the fact that radiation-related
cancer is clinically indistinguishable from naturally occurring
cancer, renders it exceedingly difficult to design a program which
would fairly and equitably provide compensation to those whose
injuries were most probably radiation related.
Although we support the effort to identify and compensate those

who may have suffered as a result of the test program, we believe
• that the approach provided by S. 1865 is neither an appropriate

nor an equitable method of doing so.
First, S. 1865 is extremely overbroad in application. Simply

speaking, the bill would provide damages to anyone who resided
• within the specified geographical area during the period of the

testing and who subsequently contracted one of a number of forms
of cancer. Such an approach can be considered fair only if one
assumes that little or no cancer would have occurred absent the
testing. The facts, however, are to the contrary. As mentioned
earlier, the task force projected the possible range of radiation
induced cancers to be in the range of 9 to 96 additional cancers, in
a population which is expected to have more than 35,000 naturally
occurring cancers.
In an effort to quantify the problem further, the task force

calculated the number of excess cases of the four types of cancer
considered most sensitive to radiation likely to occur among the
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approximately 6,000 individuals who were potentially exposed to
more than 6 rem of radiation. The results, which appear on page 33
of the task force report, are instructive: For example, over a 25-
year period, the expected natural incidence of leukemia in this
group would be 11.1 cases. Using conservative assumptions; the
expected increase from radiation exposure was calculated to be 0.84
cases. The expected incidence of breast cancer would be 51.4 cases;
the increase attributable to radiation exposure was calculated to be
1.46 additional cases. For lung cancer in males, the expected inci-
dence was 28.4 cases; the increase attributable to radiation expo-
sure was calculated to be 0.38 cases.

It must be stressed that these figures apply to that portion of the
downwind population which received the largest exposures. Of
172,000 persons who resided in communities with recorded expo-
sures, the vast majority, over 143,000, were potentially exposed to
less than 1 rem.
As with any estimates which are based on assumptions, these

figures are subject to debate. However, the basic conclusion derived
from them is in accord with all of the statistical evidence which is
presently available. Except for the childhood leukemia cases ob-
served by Dr. Joseph Lyon, whose findings are the subject of some
controversy in the scientific community, the statistics of the Utah
tumor registry, and Dr. Lyon himself would confirm this, reveal no
statistically significant increase in the incidence of any form of
cancer among the downwind population.
By providing compensation to all cancer victims in the designat-

ed area, the effect of S. 1865 is to legislatively create a special class
of cancer victims who will receive a substantial monetary payment
from the Federal Government. Based on the foregoing analysis,
this is unwarranted by the facts and is thus unfair to the millions
of individuals elsewhere in the Nation who are also afflicted with
this dreaded disease.
Second, we believe that the type of compensation envisioned by

S. 1865 is inappropriate and would place an enormous and unwar-
ranted burden on the American taxpayer. S. 1865, in effect, pre-
sumes liability under the Federal Tort Claims Act and permits an
eligible claimant to litigate the amount of his damages in the U.S.
district court.
In a conventional torts case, a plaintiff is permitted to recover

only after he has proved negligence or wrongdoing, and that his
injuries were caused by the wrongful conduct. After these elements
are proven, the law permits the injured party to recover money
damages in an amount which theoretically will fully compensate
the loss or injury suffered. Such damages traditionally include not
only actual financial losses, such as medical expenses and lost
earnings, but also the intangible aspects of the injury such as pain
and suffering, loss of parental guidance, loss of companionship, et
cetera. Since no amount of money can truly compenate for the loss
of a loved one, or for the suffering endured through an illness such
as cancer, damage awards in such cases tend to be very large, with
awards in death cases commonly exceeding $1 million.
While this form of compensation may be warranted in the con-

ventional tort situation, we believe it has no application in a situa-

4
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tion where, as here, negligence or wrongdoing has not been estab-
lished, and causation has not been and cannot be established.
Any program to provide compensation to the downwind resi-

dents, or any other group of individuals claiming injury from expo-
sure to radiation, will inevitably compensate some whose cancer
was not caused by radiation. It may well be that we will decide
that such overcompensation is an acceptable method for our society
to deal with radiation and no other technological hazards of the
age in which we live. If we do so, however, it is vital that we
understand what we are doing—that is, insuring against risks
rather than compensating for wrongdoing—and that the nature

• and the amount of the compensation be based on a model which is
appropriate to that task.
In conclusion, we support and, as Senator Metzenbaum pointed

out earlier, we have been struggling with the effort to identify and
• compensate those people who may have been injured by exposure

to radiation from the atmospheric weapons testing program. The
task of doing so is extremely complex and perplexing. In all candor,
we have not yet arrived at an acceptable solution. Our extensive
analysis of the problem, however, permits us to state with confi-
dence that the approach set forth in S. 1865 is neither warranted
by the facts nor an appropriate manner of resolving the problem.
Mr. SCHAFFER. That concludes my prepared statement. If you

want me to attempt to answer the question which was previously
put, I will do so.
Senator METZENBAUM. I think it only fair that you be given the

opportunity to do that.
Mr. SCHAFFER. It has taken a long time. I think in fairness—

although I, too, would hope for more progress in the area—we have
made significant strides.
For the first time since the testing concluded in 1962, for the

first time, an administration has come forward and admitted that
there was some adverse health effect. That may seem like a very
simple and very obvious statement. But I can tell you from my
experience in chairing the task force that it was not easy to devel-
op. I should point out that the task force recommendations were
unanimous. They represent the views of those representatives who
served on it from the Department of Defense, the Department of

• Energy, Department of HEW, Veterans' Administration, and nu-
merous other governmental organizations.
The task of achieving that consensus was not easy. There is a

great deal of scientific debate on the health effects of ionizing
• radiation. The scientist are not in agreement, so it is not at all

surprising that the lawyers and policymakers can't reach an agree-
ment.
I was heartened to hear what Senator Hatch said in his opening

remarks. I think that with the conclusion of our task force report,
we have made some progress towards quantifying the problem and,
at least suggesting, what a solution might look like.
Even the solution, which is proposed in the task force, however,

is complicated. There are complex questions unresolved: scientific
questions as to feasibility; many economic questions as to the cost
of the program; and policy questions which ultimately would be for
the President and for the Congress to focus upon concerning
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whether we as a nation want to use this method to deal with our
technological problems of which radiation is only one.
The testing was particularly dramatic. I think everybody in this

room—I remember seeing it on television—I think most of us re-
member that time. It is a particularly dramatic form of technologi-
cal hazard. The decisionmakers at the time felt that the testing
program was in the national interests. It is easy to perhaps second
guess that judgment; but those were the people from the President
on down who were charged with making those decisions.
The problem of the individuals residing downwind is not that

different—from Love Canal, from Three-Mile Island, and from
many other problems--
Senator METZENBAUM. Isn't there a big difference in that here

the Government reassured the people. Here the Government said,
"Everything is safe." Here the Government almost, as one lady
said, they practically encouraged them to come out and view the
great show. That hasn't always been the case, and it seems to me
that that is a major distinction.
Having said that, I think I am going back to vote again. I will

come back, I do have questions. I know that Senator Hatch has
questions, and—I guess that means that we have 7 minutes 30
seconds.
[A short recess was taken.]
Senator METZENBAUM. Let's try again, Mr. Schaffer.
Mr. SCHAFFER. I keep getting saved by the bell.
Senator METZENBAUM. Mr. Schaffer, the task force was made up

of Government people, is that right?
Mr. SCHAFFER. Yes.
Senator METZENBAUM. And your position--you are special litiga-

tion counsel for the Department of Justice?
Mr. SCHAFFER. That is correct.
Senator METZENBAUM. And in that capacity, have you been in-

volved in governmental positions in opposition to the award of
compensation to cancer victims in this radiation area?
Mr. SCHAFFER. When I was chairman of the task force, I was

Deputy Assistant Attorney General. I had supervisory responsibili-
ty for that kind of litigation. I also had settlement authority.
You are correct that the Department of Justice has often repre-

sented the Government in opposition to these claimants, but, we
take seriously the statement that "the Department wins, when
ever Justice prevails." We are not, blind to the legitimate needs of
people who have been injured, and I am not uncomfortable with
playing that role.
Senator METZENBAUM. Isn't perception of justice sometimes

equally as important as the way scales themselves weigh? In this
case, if you were a cancer victim, you had lost your husband and
son, or beloved one, and were in court and the Government was on
the opposite side of you, and then you found that your Government
was going to do something: They were going to create a task force
to examine the subject and decide what was fair. The man who had
supervisory authority over the case in opposition to the awards
wound up being the chairman. What would be your perception?
Mr. SCHAFFER. The reason that the White House directed the

Justice Department to chair that task force was, I think, the per-

11
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ception that the Justice Department, of all of the agencies repre-
sented, was the only one which did not have a institutional inter-
est, and did not have an institutional bias. Since there has been
implications--
Senator METZENBAUM. You are not answering my question. What

would be your perception, if you were a cancer victim resulting
from radiation, and the head of the Government agency opposing
the award of compensation wound up being the chairman of a task
force examining into the question of whether or not there should
be compensation for radiation-related illnesses.
Wouldn't your perception be that I don't have a chance at all,

the dice are loaded against me?
Mr. SCHAFFER. I think that it might be initially, but I think that

if I had the opportunity to explain that role to the individuals, I
could—I would hope that I could clarify that.
Senator METZENBAUM. How? How would you clarify the fact that

you are the adversary in the courtroom and at the same time you
are chairman of this so-called impartial commission that, as I see
it, must have gone beyond the purview of your own responsibilities
because the title is: "Compensation for Radiation Related Ill-
nesses." And much of your testimony doesn't go to the question of
compensation. Your testimony goes to the question of whether or
not there was a cause, whether or not there is a basis to make a
claim.
Now, I think that is very different than the whole question of

how much compensation, which is what I would have thought the
title of your task force was addressing itself to.
Mr. SCHAFFER. The real issue that was before the task force was:

Is there a method by which we can fairly and equitably provide
compensation for the downwind people? Is there a way to draw the
line?
I think that everyone recognizes what the problem is, the cancer

occurs naturally and it is indistinguishable. Our task was to
answer: How can we fairly do it?
Our mission did not involve the amount of compensation, and

the Justice Department really doesn't have a concern with the
amount. That's a matter for Congress and for the President to
decide.
Our concern was: Could we do it fairly? We were concerned and I

so testified before Congressman Eckhardt last fall, that litigation
had a lot of problems. It is there and we may well be stuck with
that if nothing else comes up. We may not be able to come up with
something that is preferable.
But I was concerned about litigation because indeed it is not

inconceivable, that the Government would win the lawsuit. It is
not inconsistent with the Justice Department's mission to say that
litigation is inappropriate because we are going to win. That kind
of statement is made around the Justice Department often; it is
those times that we come to Congress, in support of special relief
legislation.
The task force recognized that there were probably some people

whose cancer was caused by the testing. We--
Senator METZENBAUM. But you didn't address yourself to the

question of how much they should be paid or whether they should
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be paid which was really the subject of your task force as I under-
stood it. The task force was supposed to develop an options paper
for Presidential decision.

Yet, the paper studiously—so obviously ignores the most damag-
ing evidence against the Government. The report is so sanitized
that readers would hardly guess we are talking about the human
element, the children dying of leukemia, families that are ruined.
None of that human side of the problem was included at all in the
Presidential paper. I have to say to you that you may have some-
thing over the Justice Department about justice, but I am familiar
with and you are familiar with hundreds of cases that the Justice
Department has gone in—not only in this area, but many areas on
purely technical grounds: Because somebody didn't have standing,
because of any one of a dozen other technical bases.
So, I am not satisfied that the Justice Department always looks

up at that motto on top of the entrance and says, "I am on my way
to the courtroom and I want to live up to that motto."
I think the idea is: We've got to win. And as a consequence, you

win in the courtroom. Now the Congress is trying to do something
about compensating for the wrongs of Government and failing at
least to share the facts with people. They appoint a "loaded deck"
Commission. That's all it has to be is a loaded deck.
You say that it was difficult to get them all together. What's so

difficult about it? They all work for the same Government. Were
there any outsiders on the task force? Were there any scientists?
Were there any physicians? Were there any people who didn't have
their paycheck coming in from the Government?
The fact is, you come out with a unanimous recommendation but

you do nothing at all about talking about the obligations of Govern-
ment.
I am shocked and I must say to you, I don't think that you

should have ever accepted the role of being chairman of that
Commission. I think that you had a conflict of interest that was
built in.
Mr. SCHAFFER. Senator, I think that we did state in the report

that the Government should accept responsibility for these people.
The President talked to the Governor of Utah, and I think we were
all aware of the problem. It was—and I have to differ with you—it
was fairly remarkable to get a unanimous agreement from the
Government agencies represented, and they were mostly Govern-
ment. There was some employees of private contractors, but they
also did substantial Government business.
I think that it was remarkable that the first time in our history

the Defense Department, the Department of Energy, the VA,
HEW, everybody, especially the Department of Energy and the
Defense Department as successors to the AEC and the people who
were involved, said, "Yes. We probably did hurt some people."
Your question earlier about warnings and this sort of thing, that

really goes, if I can draw a dichotomy, to the matter of whether we
should do something. We assumed that our task was to answers the
"can we" question. And we sort of said, "We assume that the
'should we' is a decision for the President. There is no need for us
to document the historical facts."

.0t
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And I did take some exception to your statement that no warn-
ings were given. And I will address that if you want me to. But we
assumed that regardless of the legalities, regardless of the liability,
regardless of the wrongdoing, if we had done something and some-
body got cancer as a result of it, then we viewed our mandate as
asking: How can we find out who that person is? How can we
equitably deal with this puzzle? That is what we were trying to do.
Senator METZENBAUM. Mr. Schaffer, in your testimony, you state

that in the situation before us today, "Negligence or wrongdoing
has not been established". Now, I tell you, I find that statement
absolutely astounding on its face in view of everything that has

• come to light in the last year.
Let me tell you—cite to you an exchange at an earlier committee

hearing. The April 19, 1979, hearing, Peter Lebassi—phonetic—
former general counsel of HEW and a member of the first Presi-

• dential task force, responded as follows to a question by Senator
Kennedy:
Senator, the American people were not informed that the evidence that was

gathered during the 1950's and 1960's or the uncertainties as to the health effects of
radiation from these atmospheric nuclear tests. They simply were not informed of
the uncertainties that we knew about at that time.

At that same hearing, the committee received as evidence propa-
ganda material that had been prepared by the Atomic Energy
Commission that stated in part:
An unusual safety record has been set. No one within the Nevada test site has

been injured as a result of the 31 test detonations. No one outside the test site in
the nearby region of potential exposure has been hurt.

In light of this, in light of everything that we have learned, how
can you say in your report that negligence and wrongdoing has not
been established? What bothers me so much is that this is a Gov-
ernment report. I would understand it if it came from a private
industry group, or if they hired some consultants.
But in view of the evidence, I just don't understand how your

task force could have arrived at this conclusion and I also don't
understand how the task force could have had an advocate on one
side, an advocate in opposition as the chairman, that is so very
disturbing. And don't forget, you are speaking for the administra-
tion. This is not just some outside group, this is the administra-

▪ tion's position. There is no wrongdoing? How can you possibly say
that?
Mr. SCHAFFER. Senator, maybe I'm too hung up on the legal idea

of wrongdoing or negligence. I think--
• Senator METZENBAUM. That was my point. You shouldn't have

been chairman. You are too hung up on the legal aspects.
Mr. SCHAFFER. Maybe so. But I think if one examines the record,

my statement can be supported. It is hard to examine the record.
There are millions of pages of documents over about a 15-year
period. Some of what we have seen to date has been compiled by
journalist and by other people who were trying to make a specific
point. I am not being critical, but when you go to tell a story, you
can be selective about the documents you use.

I think that there were warnings; I think the true story is that
we didn't know. I think the record reflects--
Senator METZENBAUM. Lebassi said there weren't.
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Mr. SCHAFFER. I'm not sure that Lebassi saw all of the docu-
ments, and I am not sure exactly what he meant.
I am not opposed, and I don't think the administration is op-

posed, to compensation. So, I think we're kind of over the issue of
whether we did something wrong, or didn't do something wrong. As
long as we are willing to provide compensation, then it seems to
me the issue of negligence is irrelevant. I don't believe that it is
the intention of the drafters of the bill that it is a punitive type
bill. I think, once you get to the point where you say, "Yes, we
want to do something," then it doesn't really matter how negligent
you were. All we are saying is, "We hurt somebody." It may have
been--
Senator HATCH. Would the Senator yield for just one comment?
No, it is not a punitive bill, it is intended to be a just bill, not an

actuarial account on the side of cutting out as many people as we
can from fair compensation, but a reasonable approach since it is
difficult to fully define. But the perimeters make certain that we
don't ignore the fact that literally thousands of people were ex-
posed and probably many of these people have died as a result of it.
I happen to have been in Salt Lake City when Peter Lebassi gave

his testimony. I felt that his testimony was devastating to the
Government's case. And I think that had you started from the
position of looking at the testimony of the Government's own wit-
ness, including Mr. Knapp—phonetic—who testified, I think—plus
the more than adequate testimony that there was a reasonable
degree of medical certainty involved that these problems probably
occurred from the atmospheric testing in the fifties and sixties,
instead of approaching it from a "defense of the Government." I
think you would have come up with a different conclusion.
Mr. SCHAFFER. I can only say that I don't think we did approach

it in that manner. I think that we started with the premise that we
were being asked how to compensate and assumed that we would
compensate.
We were not being asked by the White House to say, "Should

there be compensation? Did the Government do anything wrong?" I
can make a case--
Senator METZENBAUM. I just want to ask, how do you advocate to

compensate them? People are now suffering illnesses. The man in
the back of the room has had one lung removed. He is having a
difficult time. There is a lady who has lost much of her family. The
Indian people have had great difficulty.

All you have told them so far is that it is a perplexing and
complex problem.
Senator HATCH. Do you want absolute proof? Is that what you

want?
Mr. SCHAFFER. No. Let me say that my prepared statement and

what I have said so far relates to the downwind people. I think
that as Senator Domenici pointed out, I think that the miners are
in a different situation, and I will address that issue if you desire.
The administration still opposes the treatment of miners in this
bill and I can address the specific problems that we had with it.
Senator METZENBAUM. Do you support compensation for the

mine workers?
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Mr. SCHAFFER. I don't think that the administration has a formal
position on that. I think that the miners should be compensated,
but I think that since it is an occupational exposure, we should
explore the traditional way of compensating occupational injuries
before we--
Senator METZENBAUM. When will the administration have a posi-

tion?
Mr. SCHAFFER. We have a position on this bill. I don't think they

have formally given a position on Senator Domenici's bill, that is
what I was saying.
Senator METZENBAUM. The question is: When will you have a

position as to how we compensate victims. You said: "We are not
opposed to compensating the downwind people." I gather that you
are not opposed to compensating the mine workers. I would assume
that you are not opposed to compensating the sheep ranchers.
Now, am I correct in those assumptions?
Mr. SCHAFFER. If I could just qualify them slightly.
I think the story that was told by the people up here, and other

witnesses that testified to in other forums on behalf of the miners
is a very eloquent and telling story.

It may well be that ultimately Congress is going to have to step
in and foot the bill. I personally believe that this story is tragic and
that these people—I think the statistical differences and the causa-
tion problems are very different for the miners. I personally believe
those people should be entitled to compensation.
I think that, as with any occupational injury, the first approach

to compensating those people should be to put responsibility on the
owners and operators of the mines. We were the operators of the
Nevada test site. There is no doubt about that. We were not the
operator of the uranium mines and we did not, at that time, have
any regulatory responsibility.
Second, I think that Senator Hatch's statement before was very

important. If we can put responsibility for the miners on the
owners of the mines, and these people have been turned down by
their own State workman's compensation programs, these people
ought to be talked to and perhaps those people ought to appear
before this committee to find out whether it is just some bureau-
crat who refused to recognize the claims, or whether indeed there•
was a problem.
And only then do I think the Federal Government should step in

for the miners.
Senator METZENBAUM. Mr. Schaffer, I have to say to you in all

honesty, there have been two task forces. You headed one, there
was a predecessor. The problem has been going on for some time.
Pete Domenici has talked about it for 5 years; Congress has been
into it for 2 years.
Now, when is the administration going to have a position regard-

ing what compensation, if any, should be paid to these people? You
must be a realist. We are in an end of a term, we don't know what
is going to happen in the future.
And the question remains: Is this administration going to ad-

dress itself to this very difficult and very humane problem, or is it
just going to appoint a third task force to wait another few
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months? The last task force reported on February 1, isn't it time
we had some answers?
Mr. SCHAFFER. The February 1 task force report did not address

the question of the miners. I think the question of the miner—I
think if we do--
Senator METZENBAUM. It addressed the downwind. When are you

going to have a position on what compensation, if any, the down-
wind people should get? That was your job. You were Chairman of
the Commission on Compensation. And all you have said it is a
perplexing and very difficult problem. When are you going to have
a position?
Mr. SCHAFFER. That is not all the task force said. The task force

recommended a procedure by which you could isolate groups of
people and provide compensation and made certain recommenda-
tions.
Now, the administration has not adopted those proposals, and

are studying them. I share your frustration. I wish we could go
faster. I thought that it could, and perhaps I am naive. They are
studying the problem. It is not just sitting on someone's desk. Just
yesterday I was asked to provide a memo about who should answer
some additional questions that people have come up with.
And our proposal, if ultimately it goes anywhere, is going to have

to come before Congress. And I suspect that there will be many
debates about it. Whichever way we go, I don't think there will be
unanimity about it.
Yes, the administration is committed. We would not have spent

the time and effort that we have spent if we weren't. We are
committed to compensating the people that we hurt. In order to
not miss those people, we may support an approach which compen-
sates more than the number.
But we don't think that you can take a blanket approach and

compensate everybody who has lung cancer. We know that we did
not cause all of that.
Senator METZENBAUM. Mr. Shaffer, I hear what you are saying.

All I know is that Congress doesn't have that many more days to
meet this year. You know there is a Republican Convention, Demo-
cratic Convention, an election.
These people aren't really concerned about those political events.

They are concerned about the realities of their own lives.
Now, I am asking you, as chairman of this committee here in

this bipartisan basis because I am sure that Senator Hatch, Sena-
tor Domenici, Senator Kennedy, and others would like an answer.
And I am asking you to give us a firm position as to what the
administration thinks the Congress should do with respect to the
downwind people, the sheep herders and miners.
And I am asking you to give it to us either immediately before or

immediately after the conclusion of this public hearing, which
should give you adequate time. And I think that is not an unrea-
sonable request.

I am not asking you to answer today something that you are not
authorized to answer, but I think that gives you adequate time. I
think that immediately before or immediately after the Republican
Convention, if that is more convenient for you, the administration

V.
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ought to tell us what they think Congress should do vis a vis these

people.
Mr. SCHAFFER. I will certainly convey that, Senator.
Senator HATCH. Mr. Schaffer, I have read your report and found

it very interesting.
Let me say first, as 1865 is extremely broad in application.

Before I begin on that, you are a supervising Department of Justice

lawyer, is that correct?
Mr. SCHAFFER. That is correct.
Senator HATCH. And you are chief trial counsel in the cases that

have been brought to pursue damages with regard to the radioac-

tive affects of the 1950's and 1960's downwind tests.
Mr. SCHAFFER. That is also correct.
Senator HATCH. And yet you were the supervising attorney on

the preparation of this particular report for the White House?
Mr. SCHAFFER. Yes.
Senator HATCH. Like Senator Metzenbaum here, I would like to

know, did you feel any qualms at all about being the chief counsel

in this case—in all of these cases, supervising, I take it—how many

attorneys?
Mr. SCHAFFER. At that point, approximately 120.
Senator HATCH. You were chief counsel supervising 120 cases

against how many claimants?
Mr. SCHAFFER. I'm sorry, I thought that you said attorneys.
Senator HATCH. I said 120 attorneys versus how many cases?
Mr. SCHAFFER. The radiation cases that we presently have I

believe the 900 or so claims that are on file reflect about 500 to 600
deaths or injuries. There are, of course, multiple claims.
Senator HATCH. Just so we understand: You are the supervising

attorney, supervising about 120 other attorneys in about 900 cases
involving the issue of whether or not damages were incurred as a
result of the radioactive fallout tests in Nevada during the 1950's
and 1960's, is that correct?
Mr. SCHAFFER. Yes.
Senator HATCH. Did you feel any qualm at all about being the

chief counsel in those 900 cases with the chief burden of defending
the Federal Government from these claims and actually analyzing
whether or not the Federal Government should provide compensa-
tion in these claims and whether or not 1865 is an appropriate way
to do it?
Mr. SCHAFFER. Senator, I am troubled by the fact that everyone

seems to feel that there is such a conflict. I really do not--
Senator HATCH. You don't see any conflict at all?
Mr. SCHAFFER. No; I don't. And if you will permit me to elabo-

rate--
Senator HATCH. OK.
Mr. SCHAFFER, I had a relatively high position in the Department

of Justice, which was a policymaking position. And I take seriously
the mission of the Department of Justice.
Senator Metzenbaum referred to our raising technical defenses.

Often the law—the Federal Court Claims Act and litigating a case
in court—we all know, is a very inadequate way to resolve a social
problem.

\ 67-381 0780--5
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I think that part of the responsibility—the Department's respon-
sibilities—in addition to litigating cases under the Tort Claims Act,
is to try to respond to social problems.
We don't have the kind of incentive that an insurance company

would have, or that a private law firm would have, to win, win,
win. I know that we are accused of that, but I can tell you that the
philosophy of the Attorney General and people immediately below
him is very much that our principal obligation is to do justice. The
people--
Senator HATCH. There is not pressure to win cases?
Mr. SCHAFFER. I'm sorry?
Senator HATCH. There is no pressure to win cases?—in the De-

partment of Justice? None at all?
Mr. SCHAFFER. There is not the kind of pressure that I have

previously seen in prosecutors offices, where they keep statistics
and that sort of thing.
Senator HATCH. There is pressure to win, isn't there?
Mr. SCHAFFER. When we take a case to trial, we try to win,

certainly.
Senator HATCH. Don't they keep statistics on attorneys?
Mr. SCHAFFER. Not in that sense. It is no failing to go to your

superior and recommend that a case be settled.
Senator HATCH. No; that's just like any private counsel would do.

But don't you know which attorneys in the Department of Justice
are successful litigators, those who are tough, those that generally
win, those who they can send in to tough cases? Can't you tell me
who those are?
Mr. SCHAFFER. I can tell you who are good attorneys--
Senator HATCH. They are the ones who win, aren't they?
Mr. SCHAFFER. No; not necessarily. One of the reasons that I

think they are good is that those attorneys used to come to me
when I was their supervisor and say, "This is a case that we ought
to settle, not because we are going to lose, but because we are
responsible."
Senator HATCH. Isn't that a win, too? In other words, that is

what a private counsel does. If they know they are going to lose,
they know it is a case better off settled or something, they will go
to their client and say, "We ought to compromise this case." I
suggest that there really is not that much difference. I suggest
there is just as much a win-syndrome, and perhaps even more, in
the Department of Justice than in private practice.
Mr. SCHAFFER. Well, I—I don't agree.
Senator HATCH. You don't agree.
Mr. SCHAFFER. I know that some attorneys feel that way, but

that is not the guiding philosophy, at least, in the Department of
Justice.
We support private relief bills when we see a case that cries out

for relief. Where there is a jurisdictional defense, technical, but a
jurisdictional defense under the Federal Tort Claims Act, we have
on many occasions come to• Congress or suggested to plaintiff's
counsel that he seek a private relief bill and we would support it.
Private law firms do not do that.
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That is because we do recognize there are other obligations. For

that reason, I did not ever feel that I was in a conflict of interest

when I was chairing the task force.
Senator HATCH. All right.
Mr. SCHAFFER. And I don't think there is--
Senator HATCH. So much for that. I think that we made the

point that there is a conflict of interest there. I feel you have

produced a self-serving document which is designed to justify the

decision and final conclusions you have reached.
Now, whether or not it was deliberately done or if that is just a

litigation syndrome or of an advocate's approach, I'm not going to

judge.
Let me give you an illustration. You said in your remarks today

that:
1865 is overly broad in application. Simply speaking, the bil

l would provide

damages to anyone who resided within the specific geographica
l area during the

period of testing and subsequently contracted one of a number of 
forms of cancer.

Have you read this bill?
Mr. SCHAFFER. Yes, sir.
Senator HATCH. It is not that broad if you read it carefully. You

don't maintain—you are not going to maintain that the bill is that

broad that if they got cancer they got compensated?
Mr. SCHAFFER. If they have one of the enumerated forms of

cancer and they resided in the area for the specified time period, it

is my understanding that they can go into court and sue for dam-

ages. I didn't spell out all the details, but that is my basic under-

standing of how the bill works as far as the downwind people are

concerned.
Senator HATCH. All right.
You also say:
Secondly, if any compensation is to be provided, we believe that dam

ages envi-

sioned by 1865 are inappropriate and place an enormous and unwarra
nted burden

on the American taxpayer. S.1865, in effect, presumes liability and
 permits the

eligible claimant to litigate the amount of his damages in the United S
tates District

Court on the Federal Tort Claims Act.

Then you say at the bottom here:

We believe that while this approach may be warranted in the tradi
tional tort

case, we believe it has no application in a situation whereas here n
egligence or

wrongdoing has not been established and causation has not been
 and cannot be

established.

Have you read volume I and volume II of our hearing in the joint

hearings of the subcommittee on oversight investigations, et cetera,

on the Committee of Interstate and Foreign Commerce, House of

Representatives and Health and Scientific Research Subcommittee

of the Labor and Human Resources Committee, and the Committee

on the Judiciary of the U.S. Senate—have you read these?

Mr. SCHAFFER. I have read most of volume I and about half of

volume II. I have not--
Senator HATCH. And you conclude that negligence or wrongdoing

has not been established, causation has not been and cannot be

established?
Mr. SCHAFFER. Negligence or wrongdoing is something people

argue about. I am willing to presume negligence or wrongdoing.
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But I stand by the statement that causation cannot be established.
And I believe--
Senator HATCH. Wait a minute. What is your notion of the

burden of causation. How do you define "causation"?
Mr. SCHAFFER. I believe--
Senator HATCH. How would you define a normal negligence case,

a normal Federal Torts Claims Act case. Would you have a more
stringent burden?
Mr. SCHAFFER. Not a more stringent. I would have even a more

liberal one--
Senator HATCH. Wouldn't you agree with me that causation is

the reasonable medical certainty that these actions occurred, or
that these actions caused cancer?
Mr. SCHAFFER. I don't believe--
Senator Hatch. Do you have a medical expert who is qualified as

an expert come in and say, "With a reasonable degree of medical
certainty, cancer has been caused by the radioactive fallout tests in
the 1950's and 1960's"?
Mr. SCHAFFER. I would very much like to know what medically

qualified person would say that there is any evidence at all that all
of these cases—or most of them even, were caused by this.
Indeed--
Senator HATCH. Dr. Lyons said that in Salt Lake City. He said

basically that it was his conclusion that it was a high degree of
probability that the fallout tests caused the—caused cancer in a
number of these cases.
He didn't say with a blanket degree all of them, because he

hasn't examined them all.
Mr. SCHAFFER. I'm sorry, who said that?
Senator HATCH. Dr. Lyons.
Mr. SCHAFFER. Dr. Lyons has told me--
Senator HATCH. Dr. Lebassi, as an agent for the Federal Govern-

ment admitted that the Federal Government was wrong.
So we have established wrongful acts; then causation through

medical causation, at least with regard to the--
Mr. SCHAFFER. I think, Senator, that Dr. Lyons has been misun-

derstood and misquoted.
Dr. Lyon is also the cocustodian of the Utah Tumor Registry. He

believes that the increase in childhood lukemia which he observed
may have been caused by radiation. That is correct. That is 32
cases.
He also believes that there is no evidence whatsoever, and he is

the custodian of all these statistics, that there has been no observ-
able increase in any other form of cancer in the downwind area.
In April of this year, the University of Utah Medical School, the

University of Nevada Medical School, and the Arizona Department
of Health, under the direction of Dr. Chase Peterson, whom I am
sure you are acquainted with, submitted a proposal to HEW re-
questing several millions of dollars to study the question of wheth-
er there is any evidence of causation in these cases. They acknowl-
edge in the preface to that grant application that there is a great
deal of public concern; they also say there is absolutely no evi-
dence.
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And this is the problem. Yes, with respect to the childhood

lukemia, Dr. Lyons feels that there is no other cause which any-

body has identified, and those are probably attributable to radi-

ation.
Senator HATCH. That goes to the jury, right?
Mr. SCHAFFER. That's 32 cases.
Senator HATCH. His testimony would put that case to the jury?

Mr. SCHAFFER. That may be.
Senator HATCH. If we had other doctors come in and say with a

reasonable degree of medical certainty that Mr. Fredericks' cancer

was caused by radiation in the mines, or any of these other cases,

* cancer was caused by radioactive fallout tests, I think you would

have to agree, those cases would go to the jury.
Mr. SCHAFFER. Well--
Senator HATCH. Under present negligence law and even under

the Federal Torts Claim Act.
Mr. SCHAFFER. As I say, I have been working in this area, travel-

ing around the country talking to people, and I have yet to find a

medical doctor who will say (a) that he can distinguish a radiation-

related cancer from a normal occurring cancer--
Senator HATCH. I used to defend as well as prosecute cases. I

have yet to find a case where some doctors are willing to come in

and testify that there is a link and a reasonable degree of medical

certainty this particular medical condition was caused by this cau-

sative force. I suspect you are going to face all kinds of cases. Have

you taken that into consideration where doctors are going to be

willing to come and put in on the line and say that this case of

cancer was caused by the radioactive fallout tests in the 1950's and

1960's?
Let me ask you this question. At our April 19, 1979, hearing

Peter Lebassi testified that the President directed the Department

of HHS to reevaluate the findings of early studies to determine if a

higher—if there is a higher rate of lukemia, to reopen a study of

thyroid disease of Utah schoolchildren, and a feasibility study to

determine whether a resurvey of the original calculation could be

accomplished.
In addition, the President wanted HHS to contract with the

• University of Utah to study the possible long-term health effects

from radioactive fallout. What are the status of these studies?

Mr. SCHAFFER. I think the status of at least the latter, and I

believe some of the other ones that you mentioned, may be incorpo-

rated and culminated in the grant application that I mentioned.

The University of Utah, and I believe the other universities were

given money which they did some followup work on Dr. Lyons'

study and ultimately produced this grant application. I believe that

is pending now at HHS. I only became aware of the fact last week.

Senator HATCH. OK. In your testimony, I think you attempt to

discredit the Lyons' study which established a relationship between

exposure to radiation and higher rates of childhood leukemia

among downwind residents. Are there any published studies that

do that, discredit his testimony?
Mr. SCHAFFER. It was not my intention to discredit his testimony,

only to point out that his study relates to 32 cases. If we are only
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talking about those 32 cases, I think we would have a very differ-
ent situation here. You see--
Senator HATCH. At the April 19 hearing, Dr. Frederickson, Direc-

tor of NIH, testified that the Lyons' study indicated that "one must
pursue vigorously further evidence to try to link those cases of
leukemia with exposure to ionizing radiation."
And yet, over the past year, the administration's efforts seem to

be just the opposite, namely, to discredit Dr. Lyons. At least it
seems to me. Why the reversal? Where are the studies that should
be pursued vigorously to try to link those cases with exposure to
ionizing radiation?
Mr. SCHAFFER. I don't believe there has been an administration

effort to discredit Dr. Lyons. Several people have written in other
journals criticizing the report.

I think that what Dr. Frederickson referred to culminated in a
grant of, I believe, several hundred thousand dollars, I don't have
the exact figures on it, to Dr. Lyons and Dr. Peterson to do follow-
up studies. I think some of those followup studies are reflected in
this grant application. It involved a verification and followup of Dr.
Lyons' data. The grant application that I referred to is much
bigger—and incidentally spans a period of several years. It will
involve several million dollars and several years.
And that underscores the point: I am not—I certainly am not

trying to be dilatory. I stated before that I personally had wished
that we could move much more quickly on this problem, but the
doctors, and the doctors in those communities, feel that much more
additional time is going to be necessary.
Again, if we could isolate the cases in any way, if we could even

come up with a strong probability, we wouldn't insist on math-
ematical certainty, because we believe that is impossible.
Senator HATCH. The court is going to insist on mathematical

certainty. They are going to have to have a reasonable degree of
certainty. That is all there is to it.
Mr. Schaffer. That is one of the problems with the litigation. I

think the kind of probability figures that are in the task forcereport indicate—even if those figures are dramatically off by afactor of two, they indicate that for most of these people, absentunusual circumstances, the probabilities are very low. Neverthe-less, the task force recommended that we pursue a system of com-pensation based on those probabilities. That was in recognition ofthe fact that the legal standard, more probable than not, wouldprobably—I don't want to comment on the litigation, but the taskforce's premise was that the legal standard might pose an impossi-ble burden on these people.
So, we recommended that this alternative be pursued.
Senator HATCH. Yes, but your alternative is so narrow in scopethat it might not compensate many people who really deservecompensation. To date, it has been estimated that the statisticalwork, which includes the number of citizens exposed to the radi-ation in question is approximately 25,000 to 35,000 people.
Your past statements, however, and at least the press statementsreleased in connection with your report expand this number to175,000 people. I wonder if you would tell us why?
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Mr. SCHAFFER. I don't know exactly where the 30,000 figure
comes from. I suspect that somebody drew a line on some particu-
lar dose. The 172,000 is the population of every community where
there was a recorded measurement.
Now, that is not to say that everybody--
Senator HATCH. Those communities as they existed in 1950 and

1960, or as they exist today?
Mr. SCHAFFER. As they existed during the period of--
Senator HATCH. Now, it appears to me we have always been

talking about 30,000 to 35,000 people. All of a sudden, we get a
report for 170,000 people. It looks like the Government has expand-
ed this number to the impact of those ultimately exposed.
In 1950, Cedar City and St. George had a population of about

4,500 persons each. And they are the two primary towns exposed to
the impact.

It seems to me that this administration has expanded the art to
include all of southern Utah and order the rendering of how much
radiation exposed against population would seem less rather than
more.
Now, although there may be people in all of southern Utah that

may be able to show some relationship of their contraction of
cancer to the fallout tests in the 1950's and 1960's, it still is a
relatively much smaller number than the 170,000 which you have
chosen. You have not taken time to break that number down and
get it down to a reasonable level.
Mr. SCHAFFER. I think—this is a guess, but as I said in my

statement, of the 172,000 there were 140,000 exposed to less than 1
rem. Less than 1 rem is a relatively small dose.
Senator HATCH. Who knows that? How can you conclude that?
Mr. SCHAFFER. We can conclude it only based on the—we cannot

reconstruct, and do not want to reconstruct--
Senator HATCH. That is not a very scientific approach.
Mr. SCHAFFER. We have the information from all of the dose

monitors that were set up. Those are available on a computer
printout, they have been assessed, the scientists have looked at
them, and--
Senator HATCH. This is a scientific projection on a computer

model—or this is a computer model projecting scientific--
Mr. SCHAFFER. The dose indication—there were film badges and

air monitors set up at hundreds of locations. These were recorded
and there has been a computer run of all of those. Each individual
badge reading for each individual test. I think--
Senator HATCH. You and I both know that statistics and comput-

er models can make them come out anyway you want with regard
to these matters.
And it just so happens that this computer model comes out

diminishing the expected claims that we have.
Mr. SCHAFFER. I don't think that that is really right. We said

that—and this, too, I think, is a remarkable statement because it
has never been made before in twenty five years, we said that the
existing dose measurements could be in error by a factor of two.
That's all we have. There is no other basis to speculate other than
the readings that were taken at the time. We admitted that those,
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for the population as a whole, those could be off by a factor asmuch as two.
For individuals in that population, that could be off by as muchas five, a factor of five.
Senator HATCH. I have to run to vote. I still have further ques-tions that I would like to bring up with you.
And then I would like to call as our last witness Mr. StewartUdall, and if he cares to have with him former CongressmanWayne Owens, we would be happy to have him testify as well.I apologize to you, Mr. Schaffer, and to everybody here for theinteruption. I will run over, vote, come right back, and we willfinish with you, then call on Mr. Udall.
[A short recess was taken.]
Senator HATCH. Mr. Schaffer, one of the things that I find prob-lematical with your report is that the report seems to ignore someof the most damaging evidence against the Government. For in-stance, I think the report ignores the lack of warning by theFederal Government and the approach by the Government thatthere is no danger here, you can go out and watch this if you likethe holiday approach that occurred.
Some of the testimony concerning that came out in our Salt Lakeand also in our St. George hearing. Is there any particular reasonwhy all of these moral questions, really, were basically not ad-dressed by your report?
Mr. SCHAFFER. Senator, first of all, let me say that I don't agreewith the statement that no warnings were given. One can dispute,if one wants to, whether the warnings were sufficient. But peoplewere told to stay inside in 1953. In 1950, leaflets were droppedsaying, "Stay away".
The warnings got better, the standards got better. We were on alearning curve.
Now, the reason that it was not mentioned in the report, wasthat we did not need to get into that if our recommendation wasgoing to be that you should do something. If our recommendationwas going to be that we had no responsibility, then we probablywould have had to address those issues.
But that was not our recommendation. Our recommendationwas—and it was the first time any administration has made such arecommendation—that we should try to do something for thesepeople. The reason for doing it, it seems to me, is irrelevant, onceyou say that we are going to try to provide compensation. Whetherwe were negligent, whether we were guilty of any wrongdoingbecomes really irrelevant, just as it does in a trial. Once liabilityhas found or stipulated to, you can go on. That's why it is not inthe report. But I don't agree with the statement, I want to be clearon that, because we have seen a learning curve both in terms ofthe standards that were applied to radiation doses and in terms ofwhat we knew about fallout. Fallout was not known very wellwhen we started the testing in the 1950's. We learned a heck of alot about it.
And as we learned more and more about fallout, and as welearned more and more about the health effects, the warnings gotbetter. If you plot these things over time, you see a very differentpicture than the picture that has been presented to date.
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Senator HATCH. I might mention that Mr. Lebassi testified in

Salt Lake City, he said that there were no basic warnings.
There was also a 1954 AEC News release exonerating fallout as

the cause of the bazaar, deaths of hundreds of sheep in Utah. And,

of course, Dr. Harold Knapp testified, as a former AEC official was

virtually forced to resign back in 1953 after concluding that the

residents received far more exposure to fallout than the AEC and

fallout recipients.
What I am saying is that I think these things should have been

addressed in your report a little more thoroughly than they were.

I might also mention that I find fault with the report because

you relied on external evidence as the cause of cancer, but not the

internal evidence as well, such as the ingestion of food that was

contaminated as a result of radioactive fallout. If you can cover

whole railroad cars with radioactive fallout dust, I presume that

food growing in the fields also could be contaminated as well.

Mr. SCHAFFER. The question of internal dose is included in that

factor plus or minus five. Unfortunately, we don't have any objec-

tive indicators of what the internal dose was, but the people who

studied it, and they were scientific people, said, that Whatever the

effect of the internal dose was, and it would vary depending on

people's dietary habits, etc. would be included within this factor of

plus or minus five."
The only thing that that doesn't include is the milk which--

Senator HATCH. Of course, the report gives conclusive weight to

the sketchy and very inadequate data which was then available.

Mr. SCHAFFER. Again, if we had it to do today, we would have

much more extensive data. That's the only data we have and--
Senator HATCH. You have to admit that data is somewhat inad-

equate.
Mr. SCHAFFER. And that's why we included that factor of plus or

minus two on the calculations. That's how we get up to the num-
bers that we get up to. We are taking that into consideration. And
we were criticized by scientists who said that we were being over
conservative and we were multiplying the conservative assump-
tions that we applied.
We don't have any other data, so our only way of coming up with

any number at all was to take the worse-case hypothesis. And that
in effect is what we did.

If the film badge read this, and we assume that it was totally off
that day, and we assume that it was in the shade rather than in
the sun, we assume that it was out of the most fallout, what is the
worst possible dose that is consistent with this thing, since we
knew the film badge was there. That's how we came up with the
factor of plus or minus--
Senator HATCH. Based on faulty data, even though you tried to

give the leeway.
Mr. SCHAFFER. I don't think that the data is faulty, I think the

data is--
Senator HATCH. Sketchy.
Mr. SCHAFFER. Sketchy in terms of what we know today. We

would definitely have more monitors, and I believe that we took
that into consideration.
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Senator Hatch. Government documents show that the exposure
guideline in effect during the weapons program was 3.9 rems per
year. Although the level was frequently exceeded, in St. George,
Utah, that was when the population was around 5,000 people, they
got 6 rems from just one test shot on May 19, 1953. That is pretty
well concluded. How did you calculate that only 6,000 people were
potentially exposed to more than 6 rems during the whole testing
program?
Mr. SCHAFFER. Most of the people who were exposed to 6 rems

were in St. George. The cumulative dose for the whole period of the
testing has been calculated to be the 6 rems.
Most of those, if you look at that population chart given in the

report, you will see that St. George is the only large population
center that got that kind of a dose. But that's—it is from that chart
that we used 6,000.
Again, that's only an example. But it was an effort to quantify

the problem.
Senator HATCH. Are your estimates of possible cancers related to

low-level radiation based on the so-called linear model? Or what
are they based on?
Mr. SCHAFFER. They were based On the linear hypothesis.
Senator HATCH. As you know, Mr. Lebassi reported—his report

indicated this method significantly underestimated the numbers of
cancers.
Mr. SCHAFFER. I don't know that. There is always that possibility

since all of those are only hypotheses. However, the best medical
thinking is that the linear hypotheses—at least a majority of the
scientists, not just government scientists, but the United Nations
and everybody else who studied it on the International Commit-
tee—is that the linear hypothesis is conservative, that is, it prob-
ably overstates the risks. And that is consistent, incidentally, with
the study that was released last week by the Mayo Clinic. I would
be happy to furnish that study.
Senator HATCH. Do you believe the Government already has

adequate research and treatment facilities, thus making provision
for a kind of Mayo Clinic operation as described in bill S. 1865
unnecessary? Do you believe that the Government already has
facilities which makes that provision unnecessary?
Mr. SCHAFFER. I believe that the issue should be further studied.And we support efforts to further study, further quantify, and

further we support anything that will shed more light on this
issue.
Senator HATCH. Then I assume that you would agree with methat the Department of Energy is currently inadequately staffedand funded to carry on the Health Office functions for the radi-ation related question?
Mr. SCHAFFER. I can't agree with that statement. I think that

recommendation of the Lebassi task force for an inter-agency re-search council has been followed. I think that group and the Officeof Science and Data Technology has concluded that no reassign-ment of the research functions is appropriate. And I know that the
administration strongly opposes that provision in the bill.
We at least ought to get the benefit of a newly created inter-

agency research radiation group that was set up in direct response
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to the recommendations of the Lebassi task force before we mak
e

any changes.
Senator HATCH. Do you agree that that testimony of Mr. Lebassi

and other agencies of the Federal Government would be inadmissi-

ble into court?
Mr. SCHAFFER. I would have to study that--
Senator HATCH. It would be in the agency relationship, especially

those at a high level like Lebassi was.
Mr. SCHAFFER. I don't have any doubt that the plaintiffs would

try to introduce such statements, whether they would be admissi-

ble, I don't want to comment on.
Senator HATCH. All right.
I have some other questions, but we will submit these in writing

in the interest of time. We appreciate your coming and trying to

enlighten us on the report.
Mr. SCHAFFER. Senator, during the recess, some people from the

gallery asked me some questions which leads me to think I may

have created a misapprehension.
When you asked me the number of attorneys that I supervised, I

was referring to the number of attorneys overall that I supervised.

That is not the number of attorneys the Justice Department has

handling radiation cases, and it is not the number that is working

on this case.
Senator HATCH. What are those?
Mr. SCHAFFER. We have myself and two attorneys at the Depart-

ment working on this case and one assistant U.S. attorney, for a

total of four.
Senator HATCH. Total of 4, not 120.
Mr. SCHAFFER. That's right.
Senator HATCH. I thought that seemed a little high. OK. I appre-

ciate your testimony and am glad to have it on the record.

Mr. SCHAFFER. We will respond to any further questions you

would like for us to.
Senator HATCH. Thank you so much.
I would like to call at this time on Mr. Stewart Udall and former

Congressman Owens, if he cares to testify.
I want to give you the opportunity of making any comments and

any materials into the record.
So, we will turn the time over to you.

STATEMENT OF STEWART L. UDALL

Mr. UDALL. Senator, I appreciate this opportunity to respond. I4
must be candid, I have been saddened and sickened by the response

of the Carter administration here today.
Senator HATCH. You are not alone.
Mr. UDALL. If Bill Schaffer is still in the room, I want to say I

think this whole business of suddenly switching and instead of

talking as the Atomic Energy Commission did all through the

aboveground testing period that the exposed group within a 200-

mile radius, 25,000 to 35,000 people, and to now switch and talk

about 170,000, is just intellectually dishonest.
Senator HATCH. It just makes you wonder how they could do

that--
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Mr. UDALL. It obviously serves their purpose: It dilutes the
damage, it enables them to minimize it.
We have had no discussion here today about the most distressing

thing of all, the Department of Defense letter, which was a hard-
line document indeed.

It really says to me that after all that Congress has done, after
all that has happened in the last year, we are back to ground zero.
The AEC and DOD are back in the old trenches, and the report
that the interagency task force prepared was a rehash of the
Lebassi report, a rehash of all the old materials—essentially it is a
study of a wrong by the wrongdoers. We don't accept it; we can't
accept it.
A lot of the material in the computer is garbage, and they know

it. Yet they present it as fact.
One senses throughout these reports, in testimony today, the

heavy hand of OMB. Don't let them in the door, they counsel,
because we don't know where it will lead. It is as though the U.S.
Government, when the first airplane accident cases were brought
under the Federal Tort Claims Act, said, "We can't concede an
inch, we can't let any passengers or persons killed in airplane
accidents win a case; otherwise, who knows where it will end?"
That is, in effect, what they are saying.
I find the U.S. Government has a double standard. I want to say

that today. It is one of the things that angers me everytime I think
about it. We have spent $121 million studying the Japanese victims
of Hiroshima and Nagasaki, giving them medical care, testing
them, providing solicitous care for them. I have no criticism of
that, I think that it has been a humanitarian thing. It is also a
medically necessary thing.
But we made a test laboratory out of Nevada and Utah and the

few little studies made of these people were pathetic.
You would never know from Mr. Schaffer's presentation here

today that there was a suppression of evidence—that things were
swept under the rug; as a matter of fact, the Carter administration
has essentially rejected the option that we tried to get them to
agree to last year to be generous, to try to begin by settling the
leukemia cases. They have gone back to a hardline position.
Senator, I just find it distressing.
Mr. Schaffer finally admitted here today that he will give some

credence to the children dead of leukemia because of Dr. Lyons'testimony. I pleaded with him all last spring—and with others inthe Carter administration—to settle these cases as a way of saying
something to the country and to the people in Utah and Nevada,that this Government is honest and it cares about people.
Now, we are back in a hard-line posture.
As you can see, I am very upset at what I have heard here todaybecause if the Nation will whip out its checkbook to move decon-taminated dirt around to a tune of $100 million, if we will pay thepeople in the Marshall Islands, then there is a flaw that runsthrough the Schaffer report when they ask us to accept are their

figures on external doses.
The medical people are all agreed now that the children whowere killed probably ingested radiation through the milk, got it
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through the food, heavier doses than the people in the Marshall
Islands had.
So, why are we settling with the people in the Marshall Islands

and not with U.S. citizens?
And when it comes to settling with our own people, we say,

"Take a hard line. Give them nothing." That is essentially the
position that the Carter administration is coming out with. I be-
lieve if they hold to the position they have adopted today, they are
saying, "Don't pay anybody anything, don't settle anything." They
refuse today even to come up here and discuss the uranium miner
problem. It is a horror, it is still going on, it is not over with. I find
it shocking.
I guess I have said enough, Senator, to unburden myself here

today on behalf of my clients. This is a big problem, it is a national
problem, and it also includes the test site workers in Nevada who
are dying, people who lived and worked in that poison pit as a
work environment.

If this administration doesn't want to face up to the horror and
reality of what was done, if they are going to dodge and duck as
they have today, and tell us that 5 years or 10 years more of
studies are needed, then all the people will be dead when the
Government finally makes up its mind what to do. I think that it is
unfortunate.
Senator HATCH. In other words, our bill provides a special advis-

ory panel to determine who can, within a certain framework, re-
cover for damages inflicted. Then they are going to have to prove
damages, and that is going to be a difficult thing to do.
I don't know what would be the better approach. Do you think it

would be better to have the workman's compensation approach on
a higher compensation level than the average workman's compen-
sation? Or should we allow the irrebuttable presumption that we
provide in our bill, plus the burden of proving damages?
Mr. UDALL. Senator, I was surprised that they came in today

saying that's a bad bill, we are against it. I expected the adminis-
tration to say, "Well, there is some good features to it, it could be
amended, it could be changed. Or they could present their own
substitute legislation, as the Schaffer report hinted they might do.
They haven't done that, they apparently don't intend to do that,

• unless Congress holds their feet to the fire.
I want to close by just adding one little personal story. The last

time I was at St. George was in late February and I had seen a
copy of the interagency task force report. I met with a group of 30
or 40 people, of these patient, accepting people. I told them about
what it appeared the Carter administration was getting ready to
do, that they were proposing a kind of a welfare program, maybe
some people would get their medical bills paid, and so on.
One man spoke up and said they lost a daughter back 25 years

ago, and he said, "Mr. Udall, if they are not willing to admit that
they lied to us and misled us—because," he said, "If we had known
what we know now, we could have moved our families, we could
have saved the lives of our children. They lied to us and unless
they are willing to admit that they did something wrong and come
clean," he said, "If they are saying to me now they will pay my
daughter's burial expenses, tell them to go to Hell."
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I think this man was speaking for a lot of the people of southern
Utah when he made that statement.
Senator HATCH. That sums it up. You made the point that they

were worried about setting bad precedents, when, in fact, our Gov-
ernment has a double standard because it has helped those in
foreign lands who have suffered as a result of our—of testing, and
in the case of the Japanese people, actual explosion of the devices.
So, I suspect that you made a pretty good point there.
I also believe that you make another point, and that is: that this

report basically is sanitized. The readers would hardly guess that
large numbers of children died of leukemia or that members of
some families died of cancer.
One of the things that the report seems to ignore is the human

side of this tragedy, and most of the time, I have found the Federal
Government willing to bend over, at least give the benefit of the
doubt to those who have suffered human tragedy in our society. In
this report, there isn't any consideration given to the human aspect
of what you would describe as the moral aspects, of these problems
over that almost 20-year period.
Mr. UDALL. Senator, I thought for awhile that I was out of my

mind and there were two different hearings going on in this room.
What this committee found, what the Senators were saying, and
what the Carter administration presented was so much at variance
we seemed to be passing in the dark on different wavelengths.
Senator HATCH. I agree. There is mention in the report of the

cover up concerning the sheep case. That is pretty well admitted
today, it was admitted by governmental witnesses in Salt Lake
City.
Of course, there are a number of other aspects that I think the

Report should have covered.
Would you care to submit to us a formal document that we

would put in the record concerning your criticism of the report?
Then we will ask Mr. Schaffer to respond to it.
Mr. UDALL. Yes, I think we would be willing to do that.
Senator HATCH. That would be a worthwhile way of approaching

this problem. Perhaps we could resolve it for the benefit of all
concerned.
Let me just say in closing these hearings, I appreciate you being

willing to take time today to be here.
Congressman Owens, do you have any statement you would care

to make?
Congressman OWENS. Senator, I wanted to make two very brief

points: First of all, I think it regretable that the Justice Depart-
ment did not send a responsible, at least Assistant Attorney Gener-
al here today. Bill Schaffer is a very competent trial lawyer, but
even a trial lawyer of his competence is not adequate for the
purposes of this subcommittee today. You were entitled, I think, to
have at least an Assistant Attorney General.
I hope that the suggestion of Senator Metzenbaum will be fol-

lowed and that a month from now you will have an Assistant
Attorney General up here explaining what their position is; some
responsible official.
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Senator HATCH. Maybe it would be well to have him explain it
with the argument you and Mr. Udall have put forward so that he
can respond to it in that context.
Congressman OWENS. I just hope that this subcommittee will

follow that and have a responsbile Department of Justice official
up here.
The second point, a very compelling problem is the one which

Mr. Frederick outlines so well today in that 13 of 15 miners have
cancer. The other two are under that sentence, obviously. As he
points out, 30 to 40 percent of all the miners there have contracted
cancer.
You will be interested to know that there is no Government

program, even with this kind of evidence available, aimed at moni-
toring that situation and alerting those men and taking regular
chest X-rays, or whatever, to determine—there is no adequate
medical assistance available to those miners who can be defined.
I am wondering about the compelling need, and maybe this

Subcommittee would want to do that, ask the appropriate govern-
ment agency to monitor that situation and help these individuals.
If that is caught at the very right time, as it was with Mr. Freder-
ick, and it was with a man named Carl Norton, they can save those
men's lives. Those men can be diagnosed and dead within a matter
of 2 or 3 weeks.
Senator HATCH. I think that one of the benefits coming in the

wake of our hearing concerning these bills is a recognition of the
serious problem on our hands, of the needed work yet to be done
resolving the various conflicts which exist. We've got to start
taking care of our people so they won't suffer these types of debili-
tating diseases as a result of Government's failure to act.
We are doing something for the future. Now, what we have to do

is make up for the past, to help those who suffered as a result of
these tests. The patriotic victims previously testified that they
would have gone through them if they had been warned, that they
would have allowed the tests to occur because of the national
interests involved. A number of our witnesses in Utah said that. I
don't think that this means that they have to suffer unnecessarily
without some degree of compensation by the Federal Government.
Mr. UDALL. I sense no compassion by the Government of the

United States. And that is what troubles me very deeply.
Senator HATCH. I will go one better. I sense little compassion by

this administration, but I think that the Government will be com-
passionate in the final analysis. This is our goal.
Congressman OWENS. Senator, I know that our clients would

want us to express our appreciation for your great interest in this,
your willingness to follow the details, which is where a solution
will come from.
Senator HATCH. We are happy to have both of you here today.
Mr. UDALL. Thank you.
Senator HATCH. At this point I order printed all statements of

those who could not attend and other pertinent material submitted
for the record.
[The material referred to follows:]
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July 3, 1980

The Honorable Edward M. Kennedy
Chairman
Health and Scientific Research Subcommittee
Labor and Human Resources Committee
United States Senate
Washington, D. C. 20510

Dear Mr. Chairman:

The American Mining Congress appreciates the
opportunity to present our comments on S. 1865, a bill
that would make the United States liable for diseases
suffered by uranium miners as a result of exposure to
radiation in uranium mines during the 1948 to 1961
period. We therefore ask that this letter be entered
as part of the official hearing record.

The American Mining Congress is a national
trade association composed of companies that produce
most of America's metals, coal and industrial and
agricultural minerals. Its membership also includes
more than 250 companies that manufacture mining and
mineral processing equipment and supplies.

The subject covered in the legislation is one
of considerable concern to the uranium mining industry.
We wholeheartedly support the concept that employees or
their dependents ought to be compensated for disabilities
or deaths incurred from hazards encountered in the course
of or as a result of their employment. We are concerned
about the health and well-being of our employees and
their families and want to see every appropriate step
taken to safeguard their interests.

The American Mining Congress believes that the
appropriate means for providing such compensation is
through the framework of state workers' compensation
programs. We regard as unique, however, the situation
in which some uranium miners were exposed to radiation
hazards in the 1948-1961 period. This viewpoint was
expressed to the House Education and Labor Committee in
1968 in the American Mining Congress testimony in support
of federal responsibility for compensation of lung
cancers in uranium miners resulting from overexposure
in the early years of the uranium procurement program.

There were special circumstances which set this
1948-1961 period apart. Uranium production was under-
taken in response to a crash federal program oriented to
national defense. It is therefore reasonable to assert
a federal responsibility for the special hazards that
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were not adequately understood at that time -- and in so doing to

distinguish this matter from other work-related injuries that should

be compensated under normal state worker compensation arrangements.

When, in early April 1948, the Atomic Energy Commission (AEC)

formally embarked on its guaranteed uranium purchase program under

government-established prices, it did not require operators of uranium

mines to take any special precautions to provide uranium miners protection

from excessive radiation and did not include in its prices for uranium

any amount to cover the cost of such protection.

The AEC relied on and frequently cited the language of the 1946

Atomic Energy Act, stating that its jurisdiction over uranium ore began

"after its removal from its place of deposit in nature." The Commission

took the position that it was not required to regulate the mines. Others

argued, to no avail, that there was no prohibition against such regula-

tion. Consequently, exposures of some miners to radiation in underground

uranium mines were excessive in the late 1940's and the 1950's. In

9 addition, a number of miners had received excessive radiation exposures

prior to 1948 because many of the mines which produced uranium for the

Atomic Energy Commission starting in 1948 had previously been mined for

vanadium.

Much progress has been made in reducing employees' exposure to

radiation since about 1943; however, questions arise as to compensation

for impairment of the health of some of the miners employed underground

in those early days of the federal uranium procurement program.

Until the early 1960's the workers' compensation laws in some

of the states in which underground uranium mining took place did not

recognize the lung cancer which some people developed from exposure to

excessive radiation as an occupational disease. The long induction-

latent period (15 to 20 years on the average) from time of first exposure

to excessive radiation to development of diagnosable lung cancer often

meant that statutes of limitations based on time of exposure kept some

claims from being recognized.

These state laws have since been amended and now lung cancer is

recognized in uranium mining states as an occupational illness and the

statutes of limitation have been changed in these states to run from

the time lung cancer is diagnosed.

We agree that the federal government has a responsibility for

the special hazards experienced by uranium miners during the period

when the AEC was the sole purchaser of uranium. The special hazard

unique to uranium mining during this period, however, was excessive

exposure to radiation in underground uranium mines. The only radiation-

related occupational disease suffered by uranium miners is lung cancer.

Conversely, pulmonary fibrosis is a disease that may occur in

underground miners as a result of overexposure to a number of mineral

dusts. It has long been recognized as having a possible occupational

origin and is therefore compensable through state workers' compensation

programs. Thus, accidental injuries and occupational diseases, other
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than lung cancer, suffered by uranium miners during the 1948-1961 period,
were covered by the state workers' compensation laws and awards were
made, or disallowed, on the basis of evidence before the appropriate
state agency.

We therefore believe that the federal responsibility for
damages to uranium miners during the 1948-1961 period should be limited
to those attributable to lung cancer.

Radiation and Its Effects

Set forth below is a brief review of mine radiation, its
detection and control, and a brief history of the mining industry's
efforts to limit miner exposures.

Radon is an odorless, colorless gas which is the product of
radioactive decay of radium, a solid, which itself is a product of a
radioactive decay chain starting with uranium. This chain decays through
a set of intermediate radioactive products until radium if formed. Thus,
wherever uranium is found in nature, some radium and radon are present.
Radon decays radioactively by giving off alpha particles and has a half
life of 3.8 days.

Therefore, when an individual breathes air containing radon,
most of it is exhaled before many alpha particles are given off. The
principal lung radiation hazard is from a chain of four successive short-
lived radioactive decay products of radon. These "daughters" have short
half lives ranging from 26.8 minutes down to 0.000164 seconds. Two of
them decay by giving off alpha particles and have the shortest half
lives -- 3.05 minutes and 0.000164 seconds. The other two decay by
giving off beta particles which are not harmful because of their very
low energy. All four radon daughters are solids.

Radon seeps out of rock at a rate that depends on the perme-
ability of the rock, the radium content, and the air pressure. In an
underground uranium mine it diffuses out of the walls of the workings
and mixes with the air confined in those workings and then begins to
disintegrate into its solid daughters, atom by atom.

Since its disintegration is by atoms, and the radon is mixed
in the confined underground air, the daughters that form are invisible,
atom-sized particles suspended in the air. They tend to attach them-
selves to any non-gaseous materials with which they come in contact --
such as droplets of moisture, dust particles, or the walls of the confined
underground working. While they are suspended in the air, either
unattached or attached to moisture or dust particles, they can be inhaled.
Once attached to a solid surface, they cannot be inhaled and become harm-
less, unless forced back into the air by some violent action.

Because of their tendency to attach themselves to other solids,
radon daughters are easily filtered out of air. For this reason, filter-
type respirators that are approved for protection against radon daughters,
although uncomfortable to wear for long periods of time, do give the
wearer very good short-term protection when worn properly.
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The hazard from radon is negligible compared to that from radon

daughters. Radon and radon daughters in unconfined air are not con-

sidered to be an occupational hazard because the large amount of

unconfined air dilutes them to virtually background levels. Since

radium is present in all soils in small quantities, radon is therefor
e

constantly being emanated into the earth's air. Radon and its daughters

are present in small concentrations in all unconfined air, and in
 higher

amounts in any confined air, such as is found in buildings, caves and

mines.

Exposure to excessive concentrations of radon daughters causes

cancers to start in the bronchial tree and in the lungs among a small

percentage of individuals. The percentage who develop lung cancer

varies with the degree of concentration of radon daughters inhale
d, the

duration of exposure, whether or not the persons exposed smoke cigare
ttes

and the degree to which they smoke them.

In a U.S. Public Health Service (USPHS) study group of white

underground uranium miners (all of whom started uranium mining in
 1960

or before) through 1978, about 9% of those who smoked cigarettes

developed lung cancer and about 11/2% of those who did not smoke de
veloped

lung cancer. Of a smaller Navajo study group, who smoked much less than

the white group, the figures are about 4% and 14% respectively
. These

figures compare to 4% for the total U.S. population but may chang
e with

time, especially those of the Navajo group, as additional case
s occur.

One practical problem encountered in trying to reduce exposures

in uranium miners is that many of the people involved, especially
 in

the early years, simply were not impressed sufficiently with t
he theory

that a gas and particles they could not see, smell or feel might 
cause

them to develop lung cancer in 20 years. Since many of the protective

measures must be undertaken by the individual miners themselve
s, early

progress in this field was slow. Now that actual statistics are avail-

able demonstrating the incidence of lung cancers, miner awaren
ess in

this area has increased.

Early Attempts to Detect and Control Radiation

Some recognition of the problems associated with radon daughte
rs

came during the 1940's due to the activities of the USPHS. Accordingly,

since 1943 the average exposure concentrations have been stead
ily reduced.

(See Figure 1 and Table 1 for a chart and table of these numbe
rs year by

year.)

In 1956, H. L. Kuznetz of the USPHS published a field method f
or

determining radon daughter concentrations in mine atmospheres.
 This

method was republished in 1957 by the USPHS in Publication Num
ber 494,

an excellent early booklet on the measurement, effects and 
methods of

control of radon daughters, which was distributed widely i
n the industry.

Prior to this time, operators had depended on occasional s
amples taken

with cumbersome equipment by state and federal public healt
h representa-

tives. The Kuznetz method enabled concerned operators to begin ma
king

their own determinations.
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In 1957, a conference in Salt Lake City adopted a unit of
measurement of the concentration of alpha radiation in a liter of air
and named it the "Working Level". In October, 1960, the American
Standards Association (ASA), now called the American National Standards
Institute, a joint industry-government-public venture, adopted and
issued its N7.1 Standards on Radiation Protection in Uranium Mines and
Mills, specifying an atmosphere of one Working Level (1 WL) as the
maximum permissible concentration of radon daughters based on averaging
readings over a 13-week quarter of a year.

A few years later the U.S. Public Health Service, in the course
of its studies of uranium miners, defined a unit of exposure called a
"Working Level Month" (WLM). This unit has been standardized at 173
hours (the average number of working hours in a month if a 40-hour week
is worked) of exposure at one WL. An individual's exposure in WLM for
a given period of time is the number of hours worked multiplied by the
average WL for those hours, divided by 173 hours per month.

During the late 1950's, the nature of the uranium mining industry
changed greatly. In the early years of the AEC procurement program,
most uranium deposits were small, easily discovered and developed. The
vast majority of the operators were self-employed miners with a few
relatives or other miners as partners and workers. Many of these people
had no formal technical education or training and had learned their
mining on the job in non-uranium mines where excessive radiation was
not present.

As major organized mining companies began to realize that the
AEC procurement program would last long enough to recover investments
in exploration for and development of larger uranium mines, they began
to explore for larger and deeper targets and made multi-million dollar
investments in the business. They brought formally trained engineers
of various types into the business who better understood the health
effects of radiation and were able to plan ventilation schemes to dilute
and carry away the radon daughters more efficiently. Among the steps
taken by most of the new larger companies were:

• The adoption of company rules prohibiting smoking in
uranium mines in recognition of the increased risk of
cancer from the combined effects of radiation and
smoking. This policy was later adopted by the federal
government as a regulation which is still in effect.

• The incorporation of sputum cytology techniques into
pre-employment and annual physical examinations for
the early detection of lung cancer.

• The establishment in New Mexico (1958) of uniform
physical examinations and accumulation of data on
employee smoking habits in anticipation of a large
scale study being done some time in the future.

'4
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In 1977, a study of New Mexico uranium miners was initiated to

determine the effects of today's low exposures. It is financed by

twelve New Mexico operators and to guarantee its scientific reliability

and independence has been contracted to the University of New Mexico.

Due to the long induction-latent period of lung cancer, this study will

take many years to produce definitive results.

Recent Federal Regulation 

In 1961, the Federal Radiation Council initiated studies on

radiation exposures in uranium mines. In mid-1967, the FRC's recommen-

dation of limiting exposure to radon daughters to 12 WLM for a twelve-

month period was signed by President Johnson for the guidance of all

federal agencies. The FRC continued its studies of the subject and

subsequently recommended that the exposure be limited to 4 WLM per year,

effective July 1, 1971.

Under the Federal Metal and Nonmetallic Mine Safety Act of 1966,

the Bureau of Mines, U.S. Department of the Interior, published its first

mine radiation standards in February 1970, following the recommendation

of the FRC of 12 WLM per year. The standards called for corrective

action if working place concentrations were between 1 and 2 WL and with-

drawal of workers if concentrations exceeded 2 WL. Exposure records

were required of miners working in areas of .3 WL or greater. The

annual exposure limits were lowered to 4 WLM in mid-1971 as recommended

by the FRC.

The Bureau of Mines and the Mining Enforcement and Safety

Administration (MESA) in the Department of the Interior, and now the

Mine Safety and Health Administration (MSHA) in the Department of Labor,

have continually strengthened the mandatory standards for uranium miners

relating to radiation exposures. Presently, concentrations of radon

daughters in active working places are not to exceed 1 WL and no one is

permitted to be exposed to more than 1 WL without respirator protection.

Inactive mine areas with concentrations of more than 1 WL must now be

posted and workers who must enter areas where concentrations exceed

10 WL must use air-supplied breathing apparatus or other extra respiratory

protection.

Although only a limited health hazard in underground mines,

exposure limits for gamma radiation were established in 1977.

Following a review of the mine sampling practices and record-

keeping systems by MESA in 1976, extensive new standards for periodic

sampling of uranium mine workplaces and for determining individual

exposure records were promulgated June 1, 1979, to become effective

August 30, 1979. Although many of the requirements of the new sampling

and recordkeeping standards have been followed by most of industry for

a number of years, the new mandatory requirements should provide even

more accurate and uniform reporting of radon daughter exposures.
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Figure 1 and Table I show the steady decrease in average
exposures over the years since 1943.

If you wish, we will be happy to have uranium mining
specialists from our industry review this with you and your staff.

Sincerely,

J. Allen Overton
President

4
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FIGURE 1
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TABLE 1

Averace Concentrations in Working Levels 

To Which U.S. Underground Uranium Miners Were Exposed

By Years *

Year Average WL Year Average WL

1937 15.0 1960 5.6

1938 15.0 19F1 3.0

1939 15.0 1962 3.0

1940 15.0 1963 3.0

1941 15.0 1964 2.3

1942 15.0 1965 2.3

1943 15.0 1966 2.1

1944 14.0 1967 1.4

1945 13.0 1968 0.75

1946 12.0 1969 0.75

1947 10.0 1970 0.38

1948 9.5 1971 0.31

1949 9.2 1972 0.20

1950 9.0 1973 0.15

1951 8.7 1974 0.16

1952 8.5 1975 0.15

1953 8.3 1976 0.15

1954 8.0 1977 0.14

1955 7.7 1978 0.14

1956 7.4

1957 7.0

1958 6.8

1959 6.5

* Sources: U.S. Public Health Service, U. S. Bureau
of Mines and Atomic Industrial Forum

-17-
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The Honorable Howard M. Metzenbaum
U. S. Senate
347 Russell Senate Office Building
washington, D. C. 20205

Dear Senator Metzenbaum:

Your leadership and initiative in introducing 5.1865 to
relieve the suffering of those Navajos who worked for
years in uranium mines without protection from radiation
hazards is deeply appreciated by the Navajo Nation.

As Chairman of the Navajo Tribal Council, I have
personally witnessed the tragedy which was so unfairly
visited upon those of my people whose health was traded
for the security of this nation. The efforts which you,
Senators Kennedy, Hatch and Schwieker have expended in
introducing S.1865 and conducting hearings on this
measure are a positive and welcome step toward allevia-
ing the misery of those whose lives have been damaged by
the awesome effects of radiation exposure.

We are grateful for your attention to the testimony of
Mrs. Jesse Harrison, Mr. Harris Charlie and Mr. Harry Tome
which was presented at the hearing, which you recently
chaired. I am enclosing additional comments of the Navajo
Nation for inclusion in the record of that hearing.

I have requested that Mr. Raymond Lancer, Executive
Director, Division of Resources or Mk. Harold W. Tao,
Executive Director, Environmental Protection Commission,
make themselves available to assist you or your staff in
whatever future endeavors may be helpful in securing
passage of this important bill. These Navajo officials
may be reached at 602/871-4941, extension 1592 or 1703.

The Navajo people strongly support your efforts with a
renewed hope and deep appreciation. At a time of increas-
ing callous on the part of so many government officials,
your sensitivity to our needs is especially gratifying.

Sincerely,

Peter M
Navaio Tr

-ponald, Chai4an
bal Council/

67-381 0-80---6
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STATEMENT BY PETER MACDONALD
CHAIRMAN, NAVAJO TRIBAL COUNCIL

Bill S. 1865

This bill appears to compensate those people whose health was
adversely affected by exposure to Offsite radiation from certain
Nevada Test Operations and uranium miners. The category of miners
should also include uranium mill personnel and other uranium
processing workers in view of the radiation affects of uranium
dust escaping from processing units.

The Environmental Protection Commission of the Navajo Tribe
has determined that rack containing uranium classified as 'waste
ore' (i.e. less than 0.05% uranium) was used by Navajo
in their homes to construct foundations, walls, fireplaces and
chimneys. The waste ore was also used to build outdoor bread
ovens, driveways and sheep corrals. The specially determined that:

a. The rock was taken from operating uranium mines of
that day (i.e. about 1947 to 1960).

b. Gamma exposure readings range from 20 to 400 micro-
roentgens per hour and that background is 10 to 15
microroentgens per hours. Comparison to Radiological
Guidelines developed by Environmental Protection
Commission for the Grand Junction, Colorado Remedial
Action Program indicates these leveals may be harmful.

c. Uranium miners live in 22 such houese; and 8 other areas
of Navajo Tribal lands may also have this problem.
The health of these residents requires additional
medical investigation.

d. Houses built with that rock appear to be located
within two miles of a uranium nine which is now
abandoned.

e. State of Utah radiological personnel are investi-
gating reports that houses in Moab, Utah may also
have been constructed of waste ore.

This discovery adds a different fact to the problem of uranium
miners andother individual exposed to the uranium process in that
they are e3posed twice, work and at homes. Such residents should be
included an S.I863Tiice they too are the unwilling victims of
radiation exposure.

Oit
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Page Two

There is no mention of survivors, heirs, widows or dependent
s

in S. 1865. Without such a provision, it will be unnecessarily

difficult to process or adninster S. 1865. Additionally Navajo

culture has different concepts of extended family than ot
her groups

which makes it very important to clarify which dependents
 and

family members are eligible.

In this connection, as well as in the judicial prcness. There

are no provisions for court costs. Since many of the afflicted

individuals are financially unable to assume costs to retain
 legal

counsel or to pursue an appeal following an adverse court 
deter-

mination, such costs should be included in S.1865 and f
unds

allocated for this purpose.

Section 4 of S. 1865, which establishes an Advisory Pan
el,

may require additional thought and revision. The Advisory Panel

Report to Congress as outlined in Section 4(f) does not 
appear to

be an instrument which can assist the district curt in 
its

deliberations nor does Section (f) make it clear what Con
gress is

to do with the report. How will dissenting scientific information/

data be handled by the Panel Report? Section 5 authorizes the

Secretary of H.E.W. to conduct a comprehensive assessment of

adverse health effects resulting from the atomice weapons 
test

program*"

How will this assessment include uranium processing? 
If the

assessment by the Secretary and the findings of the 
Advisory Panel

Report should contradict each other, how will this be resolved?

During the April, 1980 hearing for S. 1865 that Sena
tor Hatch

expressed an interest in the availability of University 
of Utah

medical and research facilities to support S. 1865. 
Indian Health

Service units of DREW currently providing medical serv
ices to

Navajos be supplemented to provide medical assistance for 
S. 1865?

medical care, we could urge that mobile medical units be 
equipped

to provide appropriate medical services to the people 
whos health

has been adversely affected by radiation.
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Association on American Indian Affairs, Inc

ARTHUR LAZARUS, JR.
RICHARD SCHIFTER
General Counsel

June 5, 1980

The Honorable Edward M. Kennedy
Chairman
Subcommittee on Health of the
Senate Committee on Labor
and Human Resources

United States Senate
Russell Senate Office Building
Room 431
Washington, D.C. 20510

Office of General Counsel-
600 New Hampshire Avenue, NW.

Washington, D. C. 20037
Telephone. (202) 342-3500

Oliver La Farge, President
(1932-1963)

Alfonso Ortiz, Ph.D., President

Benjamin C. O'Sullivan, Vice President

Mrs. Lucy F. Covington, Vice President

Everett R. Rhoades, M.D., Vi,. President

Nfrs. Henry S. Forbes, Secrete,

John Simon, Treas....e,

Stoen Unger, Executive Director

RE: S. 1865 -- Proposed Radiation Exposure Compensation Act

Dear Senator Kennedy:

We are writing on behalf of this Association to suggest
a perfecting amendment in the text of S. 1865, the proposed
Radiation Exposure Compensation Act, which would "amend Title
28 of the United States Code to make the United States liable
for damages . . . due to certain nuclear tests at the Nevada
Test Site or employment in a uranium mine." Specifically, we
urge that the State of Washington be added to the States listed
in proposed new section 2681(a)(2) in order to cover individuals
working in mines on the Spokane Indian Reservation during the
designated period.

S. 1865 provides, in part, that an individual may be en-
titled to compensation from the United States if he can show
that he worked in a uranium mine in Colorado, New Mexico,
Arizona or Utah for at least one year between January 1, 1947
and October 31, 1961, and who after January 4, 1948, died from,
has, or has had lung cancer, pulmonary fibrosis, or any other
disease or illness identified by an Advisory Panel to be es-

4
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The Honorable Edward M. Kennedy
June 5, 1980
Page 2

tablished by the Act. We have determined, however, that there
were uranium mines operating on Indian reservation lands out-
side of the designated States during the critical periods of
time specified in the legislation. More particularly, the 1979
United States Geological Survey Report on mineral excavation on
federal Indian lands indicates that two uranium mines were

operating on the Spokane Indian Reservation in the State of

Washinaton from 1957 through 1964. The most productive mine
was the "Midnite Mine," operated by the Dawn Corporation, with

a total annual output of 1,172,410 tons of uranium. A less

productive mine which operated on the reservation from 1958
through 1963, was the "Sherwood Mine," which produced an annual

output of 305,700 tons of uranium ore.

We believe that the members of the Spokane Tribe and other

individuals who worked for more than a year in the uranium mines

on the Spokane Reservation should be entitled to the same bene-

fits under the proposed legislation as the residents of other

States. As noted at the beginning of this letter, therefore, we

recommend that Washington be added to the States listed in new

section 2681(a)(2) of Title 28.

We would appreciate your making this letter a part of the

June 10 hearing record on S. 1865.

ALjr/dar

Respectfully submitted,.

Arthur Lazarus, Jr.
General Counsel
Association on American

Indian Affairs, Inc.
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RAYMOND J. KIMBALL

GLENN M. FELDMAN,

THOMAS D. S1LVEFtSTE IN

CHRISTINE C. NETTESHE1M

JOHN B. BEATY
G. DANIEL McCARTHY

LAW OFFICES

ABOUREZK, SHACK 8 MENDENHALL
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1129 TWENTIETH ST., N. W.

WASHINGTON, D. C.20036
(202) 293-5900

TELEX 90-4005

TELECOPIER (202) 659-3493

June 12, 1980

The Honorable Edward M. Kennedy, Chairman
Subcommittee on Health & Scientific Research
Committee on Human Resources
United States Senate
Washington, D.C. 20510

Re: S. 1865

Dear Mr. Chairman:

NEW YORK OFFICE

ABOUREZK,SHACK 8 MENDENHALL

SUITE 2265

630 FIFTH AVENUE

NEW YORK. NEW YORK 10020

(212) 489-1374

GREGORY DE SOUSA

I am writing on behalf of Ukpeagvik Inupiat Corporation
(UIC), the Native village corporation of Barrow, Alaska. This
corporation, representing over 2,000 Eskimo shareholders, was
created pursuant to §8 of the Alaska Native Claims Settlement
Act.

Enclosed is the statement of Theresa Pederson as well
as a number of attachments. I would request that this letter,
Ms. Pederson's statement and the attachments be included in
the hearing record on S. 1865.

The statement and supporting materials clearly document
the fact that the Eskimo population of northern Alaska has
been seriously and adversely affected by nuclear fallout re-
sulting from the United States' atmospheric weapons testing
program conducted during the 1950's and early 1960's. Numerous
scientific studies have concluded that as a result of fallout
contamination of the fragile Arctic food chain, Eskimos have
evidenced a dramatically higher body burden of dangerous radio-
nuclides than any other segment of •the American population.

We are presently collecting information on the incidence
of various forms of cancer among the Eskimo population. As
soon as this information is made available to us, we will
provide it to the Subcommittee.

4.
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Hon. Edward Kennedy
Page 2
June 12, 1980

In the meantime, however, we believe that the attached
information will be of interest to the Subcommittee. We would
ask that, at such time as the Subcommittee acts on the legis-
lation, it will take into account the interest of Alaskan
Eskimos and that it will fashion a compensation program which
protects those interests.

If you have any questions about the enclosures, I will

be pleased to provide you with any additional information you
may need.

Sincerely yours,

ABOUREZK, SHACK & MENDENHALL, P.C.

Glenn M. Feldman

Enclosures
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STATEMENT

OF

THERESA PEDERSON

RESEARCHER

DELEGATE, INUIT CIRCUMPOLAR CONFERENCE
BOARD MEMBER, COUNCIL NATIVE CORPORATION

on behalf of

INUIT CIRCUMPOLAR COMMITTEE and
UKPEAGVIK INUPIAT CORPORATION, BARROW, ALASKA

before the

HEALTH AND SCIENTIFIC RESEARCH SUBCOMMITTEE
COMMITTEE ON HUMAN RESOURCES

UNITED STATES SENATE

on

S. 1865

"RADIATION EXPOSURE COMPENSATION ACT OF 1979"

June 10, 1980

*



93

Mr. Chairman and Members of the Subcommittee:

I appreciate having the opportunity to submit this

statement and the attached materials which relate t
o S. 1865,

the Radiation Exposure Compensation Act of 1980.

I understand, and support, the need for the United St
ates

to compensate those persons who have suffered injur
y as a result

of government-sponsored atmospheric nuclear testing
. To date,

most of the attention has been focused primarily on
 those persons

who lived or worked near the Nevada test site during 
the test

•

period. I wish to call to the Subcommittee's attention anothe
r

group of persons who, although residing far from the 
test site

itself, have suffered substantial and well-documented
 injury as

a direct result of our atmospheric testing program. 
I refer

to the Eskimo (Inupiat) population of northern Alaska
.

The quantity of radioactive fallout reaching the No
rth

Slope of Alaska as a result of U.S. atmospheric weapo
ns tests

was about one-fifth the amount observed at lower latit
udes. How-

ever, the unique Arctic ecosystem coupled with the 
subsistence

lifestyle of the Eskimo population has resulted in a 
situation

in which the fallout radionuclides moved directly int
o the

lichen-caribou-man food chain. The results show significantly

higher strontium and cesiumbody burdens among Alask
an Eskimos

than amongst any other population of U.S. citizens.
 These facts

were documented and accepted by the Federal Radiati
on Council

as long ago as 1965. Those federal findings are attached as

ft
a part of this statement. I have also attached a number of

scientific studies which support these same concl
usions.
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I would also like to call to the attention of the Sub-

committee the findings of independent research conducted in

the Arctic environment by the Stockholm International Peace

Research Institute (SIPRI):

Radioactive contamination of arctic
regions is almost entirely of military
origin and needs to be singled out because
of special problems associated with this
habitat. Some fraction of this pollution
has been the result of readily identifiable
local testing and other incidents, but most
has arrived as stratospheric fallout usually
originating from distant sub-arctic nuclear
weapon testing. Radioactive fallout onto
arctic tundra is held especially well and
long by the lichen flora that forms such an
important component of the diet of caribou or
reindeer, particularly in winter. Strontium-
90 and cesium-137 are among the radioactive
nuclides that are transferred to these animals
as a result. In turn the animals constitute
part of the diet of the indigenous humans,
especially of Eskimos and Lapps leading tradi-
tional lives. The result of this short and
pernicious food-chain has been that many of
the native peoples of far northern North
America and Eurasia have been subjected to body-
burdens of these biologically-dangerous nuclides
far in excess of any other populations of the
world, exclusive of the residents of Hiroshima
and Nagaskai of August 1945.

+ 1978 SIPRI Yearbook +

Scientific investigations into the dangers of radioactive

fallout onto and up the arctic foodchain have linked a high per

capita rate of various cancers among the Eskimos due to the

absorption of highly concentrated radionuclides (i.e., stron-

tium 89, strontium 90, cesium 137, iodine 131, iron 55 etc.).

These radionuclides are the by-products of U.S. atmospheric

nuclear tests. Studies on the transfer of transuranium nuc-

lides along the foodchains have shown this activity to have

latency periods longer than previously expected. However,

during the past twelve years studies on this matter have been

cut off and medical facilities in villages have been discontinued.

- 2 -
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The distribution of fallout plutonium 238, 239, 240 and

above stated nuclides have ranged from the liver, lungs,

stomach, kidney, bones and reproductive organs of Eskimos,

reindeer, caribou, moose, rabbits, foxes, wolverine, porcupines

migratory birds, rodents, fish and marine mammals. All concen-

• trations in man are due to the consumption of Arctic wildlife,

a necessary part of our subsistence lifestyle. Also, high

• amounts of Americium 241 have been found along the very same

foodchain. The geographical distribution of these by-products

start at 64° N. Latitude continuing further north with high

concentrations also existing among other Eskimos who live along

the coastline who engage in extensive trading of foodstuffs with

Eskimos from the far northern points. The absorbability of

proteinbound plutonium in northern Alaska are significantly

higher than the standards set by the International Commission

on Radiation Protection.

It is increasingly evident that some cancers, particularly

bone cancer, have a very low induction dose level. Among the

Eskimo, U.S. researchers have found that such levels were

reached and exceeded in the case of caribou-consuming Eskimos

where the diet contains little calcium and large amounts of bone

• marrow, highly prized as a delicacy in our culture. The Eskimos

believe the evidence demonstrating that peak cancer rates are

not reached 30 years after the irradiation, and that bone cancersik

can occur at least 40 years after irradiation.

The Eskimos strongly desire the right to determine and

participate in our own health care and would ask that the best

possible medical care be made available in all Eskimo communi
ties.

As a part of that goal, we endorse the establishment of a 
clinic

and research center to treat and investigate human health problems_ .

- 3 -
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which are fallout-related.

We recognize that the ecosystem in the Alaskan arctic

is not the domain for any deliberate polluting practices by

the U.S. This ecosystem has a higher dignity to us as a living

place, shared with animals as a subsistence right. The envir-

onmental influences of nuclear applications by the U.S. have

had significant reawakenings in the North. The lethal radio-

activity carried by stratospheric air currents well beyond

the immediate testing areas is taking its toll in the Alaskan

sub-arctic and arctic regions. The indications are stonger now

that a significantly higher proportion of mammalian reproduction,

when exposed to radiation, have developed into many forms of

cancer. With these circumstances, it would be practicing genocide

by the super-nuclear power to ignore this biophysical situation

regarding the arctic foodchain and the Eskimo.

fn summary, we would ask that the Subcommittee amend S. 1865
to provide that the Eskimo population of northern Alaska which

has either contracted or died from one of the forms of cancer

associated with nuclear fallout be explicitly recognized as

coming within the provisions of this legislation.

As an alternative, we would suggest that proposed sections

2681(e)(1)(B) be amended to read:

"(B) Any other area of the United
States determined by the Secretary
of Health, Education & Welfare to
have received a high level of fallout,
or in which the human population has 
been otherwise significantly affected
by fallout, as a result of ...."

As previously indicated, the quantitive amount of fallout

reaching the Arctic environment was not as great as many other

areas of the United States. Thus, as drafted, the language of

that section might be read to preclude the Secretary from

- 4 -
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determining that the Arctic is an "affected area
" because

it did not receive "a high level of fallout ....
" This

proposed amendment would ensure that the Secre
tary could

take into account its actual affect on human h
ealth, as well

as the absolute amount of fallout, reaching the 
Arctic.

We believe that the record clearly establishes
 that the

0 Inupiat people have suffered grievious health pr
oblems caused

by our government's atmospheric weapons testin
g program. If

a compensation program for its victims is esta
blished, and we

hope that one will be, we would urgently ask t
hat the Eskimo

population of northern Alaska be recognized and 
included.

- 5 -
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Cesium-137 and Strontium-90 in Arctic Alask
a

4.7 Although the amount of fallout depositod—per

unit area in the Arctic is about one-fifth
-th-at deposited in

300 - 40° latitude band _combin-ation of 
ecological condi-

tions and-spot-frit-dietary habits of the Eskimos and 
Indians

result in higher strontium and cesium body burden
s than are

found in the conterminous United States. The lichen-caribou

(reindeer)-man pathway is the most imp
ortant food chain

contributing to these body burdens.

4.8 Lichens accumulate nutrients and certain o
ther

0 materials which are deposited directly on 
them from the air.

Their growth is slow and they tenaciously 
retain the fallout

materials to which they are exposed. The concentrations of

cesium-137 and strontium-90 in lichens are am
ong the highest

0 in plant life measured anywhere in the wor
ld. These radio-

nuclides also tend to accumulate in other 
persistent vegeta-

tion, such as sphagnum moss and the crowns of
 sedge.

4.9 Lichens are important in the diet of caribou 
and

-2..eindeer, particularly during the winter. 
Other plants such

as SeL47,f,s are also consumed by these ani
mals. This diet

leads to re.2.1,tively high concentratio
ns of cesium-137 and

strontium-90 in 1:-,12 meat of these animals. High levels in

the food chain can be expeciel.i C-2irsi5
Y for several years

in the arctic region. The individuals and small population

groups with the highest body burdens of cesium-137 -tre
 those

whose dietary preference is caribou meat. Average body bur-

dens of cesium-137 in these inhabitants were about thr
ee

times as high in 1964 as they were in 1962. People with more

diversified diets have lower body burdens. In 1964 the

annual dose to the Eskimos having the highest body burdens

was slightly more than one-half the RPG of 3,000 nanocuries

for whole body exposure of individuals in large population

groups. Average doses for adults of the same village are

less than one-third the RPG. Although the Federal Radiation

Council did not set a specific RPG for cesium-137, in either

Report No. 1 or No. 2, it did state in the Memorandum for the

President (Federal Register, September 26, 1961): "The char-

acteristics of cesium-137 lead to direct comparisons with

whole body exposure for which recommendations by the Council

have already been made." This implies that the RPG would be

0.5 rem* ina year to the whole body of individuals in the

general population when the doses can be measured directly,

oE an average of 0.17 rem to a suitable sample of the popula-

tion group, when direct measurement is not practicable.

*For the purposes of this report the units "rem" and "rad"

are considered numerically equal.

- 42 -
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FEDERAL. rjiMATION Maa
RADIATION PROTECTION GUIDANCE

FOR FEDERAL AGENCIES

Memorandum for the President

MAY 17,1915.
Pursuant to Executive Order 10131 and

Public Law 86-373, the Federal Radia-
tion Council is transmitting recommen-
dations for the approval of the President
for guidance of Federal agencies in their
radiation protection activities. The
present recommendations are directed to
guidance for protective actions aftecting
the normal production, processing. dis-
tribution, and use of food products for
human consumption when such products
are contaminated with strontium-89,
strontium-90, or cesium-137. It Is the
Intention of the Council to release the
background material leading to these
recommendations as Stall Report No. 7
when the recommendations are ap-
proved.
Background. The first two memoran-

dums that provided gnidance for Federal
agencies in the conduct of their radia-
tion protection activities were approved
by the President on May 13, 11;0, and
September 20, 1961. These provided a
general philosophy of radiation protec-
tion and the general principles of con-
trol based on the annual intake of radio-
nuclides. The reeemmerdations also
Provided the basis for the control and
regulation of normal peacetime oper-
ations in which exposure to radiation is
a factor. The Radiation Protection
Guides (RPG's) were designed to limit
the exposures of the whole body and of
certain organs of radiation workers and
the general population resulting from
the use of ionizing radiation in normal
peacetime operations.
During the atmospheric testing of nu-

clear weapons in 1061 and 1962 the
question arose as to the use of those
RPG's for determining the conditions
under which the production, processing,

. distribution, and use of food, particularly
fresh fluid milk, should be altered to re-
duce human intake of radionuclides
from fallout. In September 1962 the
Federal Radiation Council stated its po-
sition on this subject, and in 1963 the
Council reiterated that those existing
guides were not applicable to a determi-
nation of a need for protective actions
and noted that it would recommend
guidance on the subject to the President.

Specific guidance for protective actions
applicable to contamination of food by
Iodine-131 was approved by the Presi-
dent in July 1964.
Data on worldwide fallout from pest

testing of nuclear weapons ins the at-
mosphere have been reviewed by the Fed-
eral Radiation Council and the findings
reported in FRC Report N.. 3, 4. and 6.
Fundamental clificrences between Ra-

diation Protection Guides and Protective
Action Guides. 1"l-1C Report Nos. 1 and
2 provide radiation protection guidance
for the control and regulation of the
normal peacetime uses of nuclear tech-
nology in which control is exercised Pri-
marily on the design and use of the ra-
diation source. 'rho RPG's in those
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reports were developed as guidelines for
the protection of radiation workers raid
the general public ageinat exposures that
might result from routine uses of ioniz-
ing radiation.
In formulating these guides there was

a judgment, or balance, between the pos-
sible risks associated with a particular
raaiation exposure and the reasons for
allowing the exposure.
An important factor in providing

guides for any purpose is the change in
risk assigned to hieher or lower doses
and the corresponding effort to reduce
them. Other factors influencing in-
formed opinion of where and why a par-
ticular balance should be made include
views regarding prevailing practices and
the relative importance of health risks
in relation to economic, political, or other
considerations of national welfare.

Although radiation doses numerically
equal to the RPG's may imPoce a risk so
small that they can be accepted each
year for a lifetime if there is significant
benefit from the programs causing the
exposure, they do not and cannot estab-
lish a line that is safe on one side and
unsafe on the other. /lather, some risk
of injury may exist at any level of dose
and the risk continuously increases with
dose. Caution should be exercised in de-
cisions to take protective actions in sit-
uations where projected doses are near
the numerical values of the RPG's since
the biological risks are so low that the
actions could have a net adverse rather
than beneficial effect on the public well-
being.
In contrast to the guidance for control

at the point of release, FRC Report, No.
5 provided general guitiane,e for the pro-
tection of the population against expo-
sure resulting from the accidental re-
lease, or to the unforeseen appearance,
of radioactive materials in the environ-
ment. Specific guidance, including a
numerical value for the Protective Actions
Guide (PAC;) was provided for iodine-
131. The PAG represents a consensus
as to when, under the conditions consid-
ered most likely to occur, intervention
is indicated to avoid radiation exposure
that would otherwise result from a tran-
sient environmental contamination con-
dition. This judgment involves health,
economic, sociologic, and political factors
for which the relative values are different
than for the RPG. These factors for
the PAG may include agricultural poli-
cies. the known feasibility of protective
actions, related health impacts. and sim-
ilar considerations involved in the na-
tional interest.

Radionuclides considered. Four radio-
nuclides are particularly important in
considering radioactive contamination
of food. These are iodine-131, stron-
tium-89, strontium-90, rand cesium-137.
Iodine-131 was considered in INC Report
No. 5, and this memorandum will deal
only with strontitun-39. strontium-90,
and cesi11111-137.
Physical and biological factors related

to the metabolism of strontium :rind
cesium have recently been reviewed for
the Pedend Radiation Council by a com-
mittee selacted by tin National Academy
of Sciences. Consideration has been

• given to the irradiation of the embryo
or fetus by these nuclides, as well as

PCrri,..C17
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Irradiation of infants, children, and
adults. Irradiation of bone marrow is
considered to be the most significant
from the standpoint of producing harm-
ful effects. Strontium-89 and stron-
tium-DO deposit selectively in the skeleton
causing irradiation of bone marrow ad-
jacent to the sites of depositions in the
skeleton. Cesiu m-137 is distributed
through soft tissues and irradiates the
whole body, including bone and bone
marrow.
Protective Actions Guides. As stated

In Report No. 5, a protective action is an
action or measure taken to avoid most
of the exposure to radiation that would
occur from future ingestion of the foods
contaminated with radioactive materials.

Decisions, to implement protective ac-
tions involve a comparison of the risk
due to radiation exposure with the sun-
desirable features of the contemplated
actions. The critical decisions to be
made are whether to permit unrestricted
use of feed crops or food products. to
Place restrictions on the normal use of
feed crops or food products, or to destroy
feed crops or food products.
The Council has adopted the term

Protective Action Guide, defined as the
projected absorbed dose to individuals in
the general population that warrants
protective action following a contami-
nating event. The projected dose is the
dose that would be received by individ-
uals in the population group Irons the
contaminating event if no protective ac-
tion were taken. If the projected dose
exceeds the PAG, protective action is
indicated. Making use of the opera-
tional technique adopted in the Memo-
randum for the President. May 1960, Pro-
tective action would be indicated at an
average projected dose to a suitable
sample of the exposed Population equal
to one-third of the PAG.
Protective actions are appropriate

when the health benefits associated with
the reduction in exposure to be achieved
are sufficient to offset the undesirable
features of the protective actions. The
PAG represents the Council's judgment
as to where this balance should be for
the conditions Considered most likely to
occur. If, in a particular situation, there
is available an effective action with low
te-u impact, initiation of such action
at a projected dose lower than the PAG
may be justifiable. If only IMilt impact
action would be effective, initiation of
such action may be justifiable only at a
projected dose higher than the PAG.
The types of actions considered in the
development of guidance in the memo-
randum include:

1. Altering production, processing, or
distributions practices affecting the move-
ment of radioactive contamination
through the food chain and into the
human body. This action may include
storage of food supplies and animal feeds
to allow for radioactive decay.
2. Diverting affected products to uses

other than human consumption.
3. Condemning affected products.
An alterations of the normal diet of an

individual is generally less deairable than
the measures listed and should not be
tin idertaken except on the personal advice
of a physician.
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6954 NOTICES

Two limiting conditions of environ-

mental contamination have been exam-

ined: an acute localised contaminating

event in which prompt, action may be
necessary to avoid the exposure that

would otherwise result; and a wide-

spread. generally increasing, low-level
contamination (from stratospheric fall-

out) that would cause a continuous in-
take of •radionuclides by large numbers
of people for several years.
The acute locali:cd contaminating

event. Situations justifying protective
actions could occur from such events as
an industrial accident, possibly involving
a nuclear reactor or a nuclear fuel proc-
essing plant, and release of radioactive
materials from nuclear explosions. The
considerations involved in determining
appropriate criteria for protective action
have led to the development of three
categories of dietary pathways which

may require decisions following, an acute
contaminating event. Categories I and
If related to intake in the first year fol-
lowing acute deposition, while Category
III considers subsequent intake after the

first year.
Category I is concerned with the im-

mediate transmission of the radio-
nuclides through the pasture-cow-milk-

man pathway. The three nuclides of
interest may be transmitted through

this pathway simultaneously if they arc
deposited simultaneously on pasture.
Experimental data indicate that near-

ly all thc radioactivity appearing in milk
through this pathway will have oc-
curred within 100 days, and protective
actions May have to be applied for

this length of time. Protective action
must be initiated within about a week to
be effective in averting most of the po-

tential exposure. This category of trans-
mission may be the only one of import-
ance for strontium-89 because of its
relatively short radioactive half life (50.5
days).
Category If is concerned with the

transmission of radionuclides to man
through dietary pathvmys other than

that specified as Category I during the
first year following an acute contami-
nating event. This involves the use of
feed crops for animals, including dairy
cattle, and plant products used directly
for human consumption. The radio-
activity initially deposited on such
crops in the field does not gain access to
the human food chain until after the
crops are harvested. Immediate action
to reduce the potential intake will not
usually- be required because of the nor-
mal delay in the use of such crops. Bow-
ever, an early decision will be re-
quired as to the need for examination
of the radionuclide content of harvested
crops before they enter normal market-
ing channels. Strontium-90 and cesium-
137 may be transmitted through the

6 cow's feed to milk; cesium-137, in par-
ticular, may be tritnsmitted through feed
to meat; both may be transmitted to man
through the direct consumption of
plant products.
Category III is primarily concerned

with the long-term transmis.sion of
strontium-90 through soil into Plants
in the years following a contaminating
event. Residual contamination of cc-

sium-137 on pasture when there is
a heavy root mat may be a consideration
for 1 to 2 years following a sufficiently
severe contaminating event. Because
of the long leadtime available to assess
the possible radionuclide intakes, imme-
diate action is not necessary. Any ac-
tion that may be taken must be based
on the long-term reduction of the radio-
nuclide concentrations in products
grown in the area.
In considering the desirability of ini-

tiating protective actions following a
contaminating event, it is necessary
to consider the three categories sepa-
rately. The benefits of a protective ac-
tion taken in one category are largely in-
dependent of whether or not action is
taken in another. Individuals may be
exposed to radioactivity from all three
categories; however, the guides for
individual categories recommended in
this memorandum are sufficiently con-
servative that it is unnecessary to Pro-
vide an additional limitation on com-
bined doses. Since actions that are likely
to be taken in Categories I and II
would be effective against any of the
three nuclides in either category, the
sum of the projected doses to the bone
marrow should be compared to the nu-
merical value of the respective guide in
the appropriate category- when the
need for protective action is considered.
Considerations in the development of

Protective Actions. The basic considera-
tions in the development of guidance for
the acute event are:

I. The occurrence of an acute con-
taminating event v.shich will require pro-
tective action is considered to be so in-
frequent that it is unlikely that the same
individual will be exposed to more than
one event.

2. Exposure to the public from radio-
nuclides in the environment is directly
related to concentration of the radio-
nuclides in food supplies and the length
of time (weeks, months, or years) over
which unusual exposures would be ex-
pected to occur. The need for protective
actions is generally independent of the
source of contamination.

3. The substitution of food or feeds
of lower radionuclide content for con-
taminated products is both effective and
practicable.
4. The potential intake of radionu-

clides by individuals in the general public
from radionuclides in the environ-
ment can be reduced whenever modifi-
cations in the normal production, proc-
essing, distribution. or dietary practices
are considered to be less objectionable
than the mcliaticin risk that would other-
wise have to be accepted.
5. Protective actions, by their very na-

ture, are short-term modifications in
such practices.

G. If the contamination of a particular

Crop or dietary comnonent is so high
that it would not be acceptable for local
use, the crop or dietary component is
not considered acceptable for me in other
areas to which it may be transported.

SPECIFIC GUIDANCE

Category I. The concept of the PAC.,

as presented in Report No. 5, was (level-

oPed for use as MINI:MCC in situations in-

volving the rapid transmission of
radionuclides from pasture to milk to
man with inherent limitations on the
types of effective actions for which the
necessary resources would be generally

available. Such a situation has many of

the characteristics of an emergency re-
quiring an immediate decision as to the
need for protective actions. The possible
need for early actions to avoid most of
the projected intake that may result

from an acute localm•ci cont.aminating
event involving strontium-89. strontium-
90, and cesium-137 is also present hi
Category I.
Reconzmendation. in view of these

comideratim. it is recommended that:
I. The Protective Action Guide for the

transmission of stront,tun-89. strontium-
90. and cesium-137 through milk under
the conditions of Category I be a mean
dose of 10 rads in the first year to the
bone marrow or whole bocly of individ-
uals in the general population; and Pro-
vided further that the total dose result-
ing from Category I not exceed 15 rads.
For purposes of applying this guide. the
total dose from strontium-89 and cesitun-
137 is assumed to be the same as the dose
in the first year, whereas the total close
from strontium-90 is assumed to be five
times the dose from strontium-90 in the
first year. As an operational technique
it is assumed that the guide will be met
effectively if the average projected dose
to a suitable sample of the population
(children approximately 1 year of age)
does not exceed one-tW 'd of the numer-
ical values prescribed for the individual.

Category If. The time of deposition
of radioactive materials relative to the
various stages in the plant growth cycle
will be a major factor affecting the con-
centration of radionuclides in food and
feed. Although the variations in these
concentrations can be large. depending

on the time of year and the particular
produce grown in the contaminated area,
the concentratioims of radionuclides
reaching inam threugh Category II path-

ways will be less. in most cases, than
those in Category I. The need for initi-
ating, a program to assess the radionu-
clide content, and the use of crops in
Category II can be deduced from the
situation found in Catemry I. Pro-

tective actions usually sill not be re-
quired in Category II if they were not
required in Category I.
When a need for quantitative exam-

ination of crops has been established the
significance of radioactive contamination

should be evaluated in terms of po-

tential daily intake by persons deriving
major portions of their diets from local

foods. Within Category II a wide range
of situations may exist. It is generally
impossible to predict total radiation
doses solely from the degree of contam-
ination of a particular crop. The com-

position of population prom. consuming

food crops in Categmy II usually will dif-

fer from the composition of groups af-
fected by Category I. 'flue complexity of
such situations and the fact that. for
most crops, immediate action beyond as-
suring that questionable crops are not
marketed before appropriate assess-
ment can be made, make it imprac-
tical to provide numerical ituicles an-

67-381 0-80--7
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plicable to individual products. How-
ever, if it appears that the total pro-
jected dose to a suitable sample of
a population group from all crops in
Category II would be larger than the
FAG recommended for this category,
protective actions should be initiated
against those crops that would make
major contributions to that close. In
order to meet the objective of item No.
6 of the basic considerations in the de-
velopment of this guidance, the suitable
sample would be from a group considered
to live in a contaminated area and also
be considered to make maximum utiliza-
tion of locally produced food products.
Recommendation. In view of these

considerations it is recommended that:
2. The Protective Action Guide for the

transmission of strontium-89, strontium-
90, and cesium-137 through food crops
or animal feed crops under the condi-
tions in Category II be a mean dose of
Rye rads in the first year to the bone
marrow or whole body of individuals in
the general population. As an oper-
ational technique it is assumed that the
guide will be met effectively if the aver-
age projected dose to a suitable sample
of the local population is no larger than
two rads in the first year to the whole
body or bone marrow.
Category HI. In this category there

can be extremely wide variations in the
situations that might exist in relation
to (1) areas involved, (2) crops affected,
(3) possible rate of change in strontium-
90 gaining access to plants, and (4)
possible actions. In addition, one is now
concerned with problems of long-term
chronic exposure. Act,ons that may be
effective in Category III involve major
long-term changes in farming practices
such as selection of crops, chemical or
mechanical treatment of soil, land uti-
lization, or all three of these. Following
a sufficiently severe event, long-term
restrictions may be placed on the use of
farmland for food or feed production.
The range of considerations that may
enter into a decision to take action in this
category together with the length of time
available for detailed evaluations make
It less meaningful to provide a numerical
FAG than to provide guidance for evalu-
ation of long-term situations. The na-
ture of the situation is such that detailed
evaluation would not be required ex-
cept in situations in which levels of en-
vironmental contamination are greater
than those that might occur under guid-ance provided for normal peacetime
operations.
Recommendations. In view of these

considerations it is recommended that:
S. The desirability of protective action

against exposure to environmental radio-
activity from situations In Category III
be determined on a case-by-ease basis.
If it appears that annual doses to thebone marrow after the first year mayexceed 0.5 rad to individuals or 0.2 rad
to a suitable sample of the populationsuch situations shall be appropriately
evaluated.

It is recommended that:
1. The guidance contained in the pre-ceding reconnnendations be approved foruse of Federal agencies in the conduct of

those radiation protection activities af-
fecting the normal production, process-
ing, distribution. and use of food and

FEDERAL REGISTER 6955

agricultural products following acute
radioactive contamination of the en-
vironment.
The numerical values of absorbed doses

specified as guides for an acute contami-
nating event a,e not intended to author-
ize deliberate releases expected to result
in absorbed doses of these magnitudes.
nor do they have any relevance to civil
defense applications.
Wm Muncie contamination from strato-

spheric fallout. Stratospheric fallout
from past atmospheric testing of nuclear
weapons has led to a worldwide deposi-
tion of fission products in the environ-
ment. The studies of fallout in the
United States from past testing (FRC
Report Nos. 4 and 6) have indicated that:

1. In the conterminous United States
stronttum-89 gave estimated average
total doses of 0.04 rad to bone and 0.01
rad to bone marrow.. These doses were
divided about equally between 1962 and
1963. In 1964 the estimated dose from
strontium-89 was negligible.

2. The average annual strontium-90
content of the total diet in the "wet"
areas of the United States reached a
value of approximately 40 picocuries of
strontium-90 per gram calcium in 1964.
This could lead to an average annual dose
in new bone and in bone marrow of about
0.03 and 0.01 rad, respectively. In Alaska
strontium-90 burdens in bone of a few
individuals appear to be about four times
as high as those found in the contermi-
nous United States.

3. Internal 'exposure from cesium-137
to be taken in through the diet in the
conterminous United States during the
next 30 years has been estimated to be
about 0.01 rad. In Alaska, although the
amount of fallout deposited per unit area
is about one-fifth as much as that de-
posited in the 30°-40° latitude band, a
combination of ecological conditions and
specific dietary habits of some Eskimos
and Indians causes higher cesium body
burdens than are found in the contermi-
nous United States. Average body bur-
dens of cesium-137 in these inhabitants
were about three times as high in 1964 as
they were in 1962. The estimated annual
whole body doses to these individuals
ranged from about one-quarter to one-
half of the numerical value of the RPG
for individuals in the general population.
On the basis of this information on

stratospheric fallout the Council con-
cluded that the health risk from radio-
activity in food over the next several
years would be too small to justify pro-
tective actions to limit the intake of
radionuclides either by diet modifications
or by altering the normal distribution
and use of food, particularly milk and
dairy products.
Recommendations. In view of these

considerations it is recommended that:
5. Surveillance of the radionuclide

content in food products contaminated
with worldwide fallout be continued at
levels appropriate to the situation.
It is recommended that:
6. Surveillance and research programs

examining the special ecological situa-
tions in the arctic region continue until
future trends can be predicted with
greater confidence.
It is recommended that:
'I. Nationwide programs to reduce Po-tenth(' exposure of the population from

gradually increasing levels of environ-
mental contamination, such ox that asso-
ciated with worldwide fallout, are not
necessary now nor for future levels of
fallout from past testing.

ANTHONY -T. CELEDOE2ZE.
Chairman.

The recommendations numbered "1"
through "7" contained in the above
memorandum are approved for !he guid-
ance of Federal ar:eneics, and the memo-
randum shall be published in the FEDERAL
REGISTER.

Dated: May 20, 1965.

LYNDON B. Jamison.
mrt. Doc. 65-5476, rued. May 21, 1965;12:00 in.)

GSA DC 65- 15511
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Abstract—Cesium-137 concentrations in Alaskan arctic ecosystem components during Use

period 1962-1965 varied with seasonal and environmental conditions, emphasizing thc impor-

tant influence of ecologic factors upon fallout accumulation in the lichen-caribou(reindeer)-

man food chain.
Concentrations in lichens at Anaktuvuk Pass, Alaska increased with time and varied among

several species. Caribou flesh contained maximum"7Cs levels during winter periods and lowest

values during summer months corresponding to lichen utilization. Body burdens in natives

utilizing the caribou as a food base reflected the 13TCs cycle in caribou flesh, but lagged by a few

months. Maximum values occurred during summer and minimum values svere found during

mid-winter.
Biological half-time of "7Cs was estimated to be about 13 years in lichens by measuring

retention of 1.84Cs artificially applied to natural lichen communities, three to five weeks in

caribou and about 65 days in Eskimos.
Cesium-137 concentrations increased by about a factor of two at each successive trophic

level of the food chain. 'rise trend with time was one of steady increase, although unusual

variations occurred during 1964 and 1965 and were believed to be associated with caribou

migration patterns. Recent data suggest "7Cs body burdens of the Anaktuvuk Pass Eskimos

will continue to increase during the summer of 1966 in contrast to the downward trend repor-

ted in Scandinavia.

CEstum-137 is generally recognized as a most
important constituent of worldwide radioactive
fallout resulting from nuclear weapons tests. Its
importance is nowhere greater than in the arctic
and subarctic regions of the northern hemisphere,
where the unique features of the lichen—caribou
(reindeer)—man food chain have created a situa-
tion of increasing interest to workers in the fields
of radiation ecology and radiological health.
Our radiation ecology studies in Alaska began

in 1959 and have progressed from a description
of the general spectra of flillout radionuclides in
arctic biota to a definition of seasonal cycles,
rates and routes of radionuclide movement

* This paper is based on work performed under
United States Atomic Energy Commission Contract
AT(45-1)-1830.
t Presented at the Annual Meeting of the Health

Physics Society at Houston, Texas on June 27-30,
1966.

within the ecosystems, with particular attention
to "Sr and "'Cs. Cesium-137 has been of
greatest importance in these studies, not only
because of its public health aspects, but also
because its convenient gamma emission and
biological concentration permits effective study
of its transfer within the natural systems. The
results of these studies and those ofother northern
regions have been remarkably consistent. 'File
"'Cs situation in the arctic regions may be
briefly described as depending upon (1) the
extremely effective retention of '37Cs by lichens,
(2) the importance of lichens as a winter food
for caribou and reindeer, and (3) the dependence
upon caribou and reindeer for food by many
northern peoples.
The transfer of '37Cs up the food chain its this

series of steps or stages, known as trophie levels,
illustrates the simple and thus delicately bal-
anced structure of arctic ecosystems.

383
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CESIUM-137 IN LICHENS

It is apparent that lichens represents a most
important reservoir of "7C% and other fallout
radionuclides because of their longevity (decades,
even one century), persistence of aerial parts,
and their dependence upon nutrients dissolved
in precipitation.w These properties result in a
tenacious holding of n'Cs. Recent field experi-
ments in Alaska ittilizing "'Cs as a tracer suggest
a biological half-time of about 13 years for
cesium in lichens.(2) This value is median to
half-time estimates of 17 yearsm and 6-10
yearsm obtained by comparison of changes in
135Cs levels in lichens and 137Cs deposition in
northern Scandinavia.
Further evidence recently reportedm showed

that 137Cs applied to the green living top part of
lichens remained there rather than being trans-
located throughout the plant, as was "Sr. The
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continuing long-term accumulation of 15 Cs in
Alaskan lichens is shown in Fig. 1, which
illustrates that concentrations of other fallout
radionuclides In, "Sr, I "'Ru and iliCe have
decreased since early 196-1, particularly during
periods of snow cover NV ilell the lichens were
shielded front direct fallout deposition. A com-
parison of "'Cs concentrations in eight lichen
species suggests that '"Cs levels tend to be
ranked according to a species' ecological "niche",
structural diversity and growth pattern. This is
illustrated here by three examples (Fig. 2).
Highest concentrations occur in Cornicularia
divcrgats, which grows on \windswept ridgctops
that are nearly free or snow during winter and
are first snow-free in the spring; intermediate
levels were found in CcIratia cuculata collected
from the sides of the ridges and which were
covered by an average of 5 em of SnOW for about

mcs
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Flo. I. Concentrations of 54N1n, "Sr,1"Ru,1"Cs and H4C.c in Cladonia-Cctraria lichens at
Anaktuvuk Pass, Alaska during 1962-1965.
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FIG. 2. Cesium-137 concentrations in three lichen sample types at Anaktuv
uk Pass, Alaska

during 1962-1965. Values shown are mean ± one standard error.

6 montlis each year, and least amounts were in

mixed Cladonia-Cetraria samples which were snow-

covered to a depth of 2-3 dm .during winter.

The quantities of fallout mCs per square

meter of Cladonia-Cr traria lichens at a site in
Anaktuvuk Pass, Alaska during the month of

July of the years 1962-1965 were 18,28,41, and
48 nCi, respectively. These values are nearly

identical to those reported from northern
Sweden") at comparable times and are slightly
greater than cumulative "7Cs fallout estimates
obtained from 11ASL soil and precipitation
samples from other Alaskan locations.om These
data reinforce other observations that lichen mats
are efficient accumulators of fallout and may
well serve as natural fallout meters.01

CESIUM-I37 IN CARIBOU AND REINDEER

The heavy utilization of lichens by caribou

and reindeer as a basic winter food results in the

rapid accumulation of "'Cs levels its flesh to
levels that exceed those ofother arctic herbivores.

Within any one herd of Alaskan caribou there

has usually been a coefficient of variation of

about 30 per cent in concentrations of )37Cs."))

Finnish investigators have recently reported

greater variability among '37Cs concentrations

in male reindeer flesh compared to females due

to physiological parameters.") Controlled meta-

bolic studies of orally administered '37Cs in

reindeer suggest that muscle physiological ac-

tivity may influence accumulation and dis-

tribution.")
Caribou and reindeer samples Collected from

several locations in northern Alaska suggest that

animals from the Noatak and Kobuk River

drainages may contain higher 537Cs concentra-

tions that do animals from other locations,

although it is difficult to' characterize mCs

concentrations among the several caribou and

reindeer herds in Alaska because of the extensive

migrations of the animals and large area in-

volved. There is, 110\s-ever, a definite seasonal

cycle of '37Cs concentrations in caribou and

reindeer, with maximum values during the

winter period when lichens are their main food

and minima during the summer pasturing

period.0.5.8.",")
The rapid decrease of flesh 537Cs concentra-

tions with the shift to summer diets, as well as

other experimental data, indicates a biological

half-time of about 3-5 weeks in caribou and

reindeer. Recent experiments in the USSR have

been cited") in which 50 per cent of the '37Cs
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body burden had a biological half-time of 1.5
days and 50 per cent had a half-time of 20 days.
Thus, 3370 concentrations in Alaskan caribou
flesh often have varied over a threefold range from
winter high to summer low, while '37Cs levels in
lichens were essentially unchanged. Maximum .
"'Cs values in caribou flesh have been con-
sistently associated with animal samples obtained
during April or early May (the spring kill of
animals migrating from the winter range).
These values usually have been slightly greater
than those in caribou collected throughout the
winter period near Anaktuvuk Pass, and may
represent animals moving northward from
ranges containing greater ""Cs concentrations
than those of the Anaktuvuk Pass area. The
ratio of summer range:winter range caribou
flesh values generally has been about 1:3 to
1: 10, and is near that reported in Swedish and
Russian reindeer herds individually identified
and related to their respective ranges.om
A sharp increase of 137Cs concentrations in

caribou flesh sampled during April and May
was apparent in 1964 and 1965, and emphasized
the possible importance of caribou migration
patterns in regulating the '31Cs body burdens in
Anaktuvuk Pass Eskimos. These spring-killed
animals are the main food source during the
summer months when few other game animals
are available. Although we have no conclusive
proof the increases were due to sampling of
animals from distant ranges, we assume they were
associated with the caribou migration patterns.

CESIUM-137 IN ESKIMOS
The dependence upon wildlife and other

natural resources for substantial amounts of
food results in major differences in seasonal and
geographic utilization of animals in various
villages.(") These differences appear to control
the 137Cs levels in the natives, as shown by our
initial surveys of radionuclides in northern
Alaskan natives and their foods.,1.15't) In
general, there Was z.t linear relationship between
reported caribou or reindeer consumption and
the mCs body burdens. The higher levels
usually have been found at the inland village at
Anaktuvuk Pass. These people have a very
limited economic base and are thus more de-
pendent upon their ONVI1 resources than other
native Alaskan villages. Caribou meat forms

about one-half of the total diet at Anaktuvuk
Pass, because of necessity and preference to
other foods. The Anaktuvuk Pass people repre-
sent the last major remnant of nunamiut
Eskimos that were formerly nomadic and now
remain at their mountain village site. Their
culture has always centered on the caribou and
the welfare of the people is still highly dependent
upon the local environment. Average adults
estimate they eat about 5-6 kg of caribou meat
per week. Body burdens arc about 30-100
times those of persons on an average temperate
zone diet.
The seasonal pattern of "'Cs concentrations

in Anaktuvuk Pass Eskimos is inversely related
to the concentration in the caribou because of
the timing of the kill and the stockpiling prac-
tices. Animals killed during the fall season are
returning front summer ranges and contain low
levels of "'Cs. This meat supply forms the base
of the winter diet of the Eskimos.
The spring caribou kill is made during April

and May as the animals migrate northward
from their winter range, at which time they
contain the highest '37Cs concentrations of the
cycle. This meat is stored in underground caches
for use throughout the summer. Maximum
"7Cs levels in the Eskimos usually have occurred
during July and August and minimums during
January.
The relationship of the "'Cs seasonal cycles

its caribou, Eskimos and lichens is shown in
Fig. 3. The graph of Eskimo body burdens prior
to January 1964 and after August 1963 is drawn
point-to-point and does not show seasonal varia-
tions defined by the bi-monthly measurements
made during the period January 1 964—August
1965. Comparison of 't7Cs body burdens from
one summer to the next shows a pronounced
increase of about 50 per cent from 1962 to 1963
and a doubling between 1963 and 1964, followed
by a decrease of 30 per cent from 1964 to 1965.
This is consistent with the pattern of mCs con-
centrations in caribou flesh forming the food base
of the people. But, "'Cs concentrations in
lichens, the main determinants of the level in
caribou flesh, have shown a steady increase with
time. Thus, the 30 per cent decrease from 1964
to 1965 was as inconsistent with the "'Cs trend in
lichens as was the abrupt increase during the
spring of 1964 and emphasizes the probable
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FIG. 3. Ccsium-137 concentrations in lichens, caribou flesh and Eskimos at Anaktuvuk Pass,
Alaska during 1961-1963.

importance of caribou migration patterns in the
determination of 137Cs levels in the Eskimos.

Adult males between the ages of 20 and 50
ordinarily have the highest body burdens of
"7Cs, apparently due to their greater proportion
of muscle and greater consumption of caribou.
Children (3-14. years old) usually contained
about half as much "'Cs per kilogram as adults
(>21 years old). Minors (15-20 years old)
contained about 70 per cent as much as adults.
Comparison of males and females during the
1964 and 1965 seasonal maxima indicated no
important differences in 137Cs body burdens
until about the age of 20, males then consistently
contained more "7Cs than did females, maxi-
mum differences occurred at about the age of
90, and the difference then decreased during
advanced age.(")
The biological half-time of "'Cs in adult

Eskimos at Anaktuvuk Pass during the summer
of 1965 was about 65 days, comparable to that
reported for other arctic peoples."8".50.211
NEVSTRUEVA ci (705) have reported that measure-
ments of GO reindeer breeders yielded biological
half-times of 97 50 days in summer and 57-4-

35 days in winter: but details of the study are
not yet available to explain the differences.

28

24

20

12

Concentrations of 137Cs in vario.is arctic
peoples in Finland, Norway, Sweden, the
Soviet Union and Alaska are presented in Fig. 4.
These data show that in the three countries
where measurements have been performed
regularly since 1962, the Finnish Lapps have
consistently exhibited the highest values and
Alaskan Eskimos have shown the lowest values
until recent months. The Swedish investigators
are presently defining the seasonal cycle of
'37Cs in their northern peoples by frequent
counting begun during mid-1965, and initial
results appear to follow the same general pattern
observed in Alaska during 1964-1965. Values
from the three countries were quite comparable
during 1962 and 1963, and then diverged during
1964 and 1965. Now a decreasing trend has
apparently begun in the Finnish and Swedish
Lapps, while the Alaskan Eskimos continue to
increase. This contrast may be explained by
'changes in reindeer herding practices in
Scandinavian countries, that may result in the
animals regrazing ranges where the top parts of
the lichens containing the greaser concentrations
of "'Cs have previously been removed. The

Alaskan trend is consistent with the pattern of

steadily increasing "'Cs concentrations in
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Flo. 4. Cesium-137 body burdens in northern human populations ofSweden,131 Finland,(4) USSR,(5) Norway(") and Alaska (U.S.A.)

during 1961-1966.

lichens and caribou, which do not occupy such
specific herd areas as do reindeer. The single
points for Norwegian and Russian reindeer
breeders have been included to provide reference
to other northern populations.
Wolf flesh obtained from animals of the

Anaktuvuk Pass region, presumably dependent
upon caribou for their main diet during the
period September-March, contained about
twice the "'Cs concentration in caribou flesh.
Estimates of 137Cs concentrations in Eskimo
muscle were about the same as those for the
caribou flesh used for food. Because about half
the Eskimo's food was caribou meat, it is reason-
able to assign a concentration factor of two to
the caribou-carnivore (including man) link of
the Alaskan food chain.

SUMMARY AND CONCLUSIONS
Studies of 137Cs in arctic ecosystems have been

conducted to provide information about transfer
routes and rates of this important fallout radio-
nuclide in a region where Nvildlife resources are
necessary to human welfare. The lichen-
caribou (reindeer)-man food chain has beers
observed to constitute an important 137Cs con-
centration process. This results from (1) the
unusual capacity of lichens to absorb and retain
fallout materials, especially137 Cs; (2) the utiliza-
tion of lichens for food in winter by caribou and
reindeer; and (3) the dependence upon caribou
and reindeer for food by several northern popula-
tions. Although there are differences in radio-
nuclide concentrations in plants and animals,
including man, from various locations within the
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Table 1. Cumulative Ines fallout in Alaska (nCilm2)
derived from soil and precipitation samples at Barrow,
Fairbanks and Palmer "M and from lichens at Anaktuvuk

Pass during 1962-1965

Lichens
Soil and Precipitation
  Anaktuvuk

Date Palmer Fairbanks Barrow I'ass

July 1962 23 20 8 18
July 1963 32 29 13 28
July 1964 38 33 16 41
July 1965 45 38 16 48

arctic region, the same general ecological pro-
cesses have been found to efficiently transfer
appreciable amounts of i"Cs through the food
chain. Climatic factors, animals behavior, food
habits, physiological parameters and human
cultural practices have important effects upon
'7Cs accumulation and retention.

Cesium-137 concentrations increased by a
factor of about two at each successive trophic
level of the Alaskan lichen-caribou-man (wolf)
food chain. The trend with time is one of
steady increase, and contrasts with a recent
decrease of 137Cs body burdens in Finland and
Sweden. Recent measurements in Alaska
suggest that 137Cs whole body burdens will
continue to increase during the summer of 1966.
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Tin,: CONCENTRATION of radioactive
fallout within various components of arctic
ecosystems has been extensively studied
during recent years as a consequence of the
transmission in significant amounts of cer-
tain radionuclides to human populations.
This results from (1) the dependence of
northern native peoples upon wildlife re-
sources for much of their physical and eco-
nomic well-being; (2) the relatively simple
food webs involved; and (3) the presence of
several radionuclides from natural and
artificial sources during the past decade,
especially following the 1961-1961 series of
atnphelic nuclear weapons tests conduct-
ed by Britain, France, Rils-z-ia and the United
States. 1.-'..averal of these Artificial radio-
nuclides are of only transitory interest due
to_one or more of the following reasons:
(fl)their short physical half-life rapidly re-
moves thern_fromTtke environment., as in the
case of iodine 131 (mI); (2) they exist in
trace amounts often measurable only by in-
tricate radiochemical methods; or (3) they
are "biologically inactive." Studies of these
radionuclides in Alaskan arctic ecosystems
have been previously reported." Major re-
search and radiological health emphasis has
focused on the two long-lived fallout compo-
nents, strontium 90 ("Sr) and cesium 137
(1",Cs). Long physical half-lives of 23 and
30 years, respectively, and other properties
make them available over extended periods
of Lime and p:ovicle the opportunity to study
cycling properties in biologic systems.

Submitted for publication July 27, 1567; accepted
Out 6.
From (tie Biology Department, Battello Nlemorial

Institute, Pacific Nortliaest Laboratory, ItivIdand,
'Wash.

)(cad before the Symposium on Circumpolar
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tory, PO Box Itichland, wa,b V2352 (Mr. Han-
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Much recent research has been devoted to
the natural radiation environment of world
populations, and notable in this category are
the findings of significantly higher concen-
trations of lead 210 ('Pb) and polonium
210 (2,01'o) in northern ecosystems com-
pared to temperate zone counterparts.,-s
This condition has presumably existed for
centuries and present data indicate that the
deposition and transmission processes in-
volved with these "natural fallout" radionu-
clides are much the saine as those for !'oSr
and "7Cs. The following discussion of our
research into the routes, rates, and amounts
of artificial fallout radionuclides in Alaskan
arctic biota will therefore concentrate on
90Sr and ,37Cs, with the implication that
the results may apply widely to trace ma-
terials in northern environments.

Fallout Deposition in the Arctic

Although fallout deposition at 60 to 79°.
With Tiiiirth to one half
that of the teinfieiate regions,o.lo the li-
chen-caribou (reindeer)-than 'food-Alain ecifi-
sistently yields high concentrations of most
fallout radionuclides in man: In the case of
"Ts, usually -considered the most impor-
thnt from the standpoint of radiological,

lations are often 50 to 100 times .greater
than those of temperate region peoples. In
brick this phenomenon is due to (1) the a:-
trepelYr-i4f6aive retention of "'Cs in li-
chens, (2) the importance of lichens as basic
winter food of caribou and reindeer, and (3)
the dependence upon caribou and reindeer

Fig 1.—Map of northwestern Alaska showing toga-
ions of native villages and whole-body counting loca-
lions.
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for food by many_ northern peoples.
Differences in the metaliolic behavior of
,"'Sr and .,('s account for the greater im-
portance of "'Ts under circumstances of
the arctic food web. I king concentrated pri-
marily in muscle and other soft tissues.
"TCs is efficiently moved from one animal
to the next; 90Sr tends to be blocked from
transfer by its concentration within the skel-
etal bone. Radiological health implications
of these radionuclides are discussed later.

Fallout Radionuclides
in Alaskan Native Populations

The degree to which the native Popula-
tions of mrthern Alaska utilize caribou and
reindeer for food varies considerably, de-

"'Cs Body Burden (nCi)

Location

Anaktuvuk

Summer
1962

Summer
1963

Summer
1964

n n i n

Pass 39 450 44 640 40 1,330
Kotzebue 112 150 102 120 114 340
River

villages 35 150 16 150 26 360
Barrow 248 55 119 65 —
Point Hope 80 19 78 40 —
Coastal

villages 8 100 2 130
Little
Diomede 15 29

Fort Yukon — 56 37 — —
Arctic

Village — — — 25 640

• n = number of people; I = mean.

Fig 2.—Cesium 137 concentrations in lichens. cari-
bou, and Eskimos at Anaktuvuk Pass, Alaska, during
1962 to 1967.
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pending upon location and ethnological
grouping. In the years 1962 to 3964 we
measured 7-eniitting radionuclide concen-
trations in 2,500 natives from the major eth-
nic groups of northern Alaska (Fig 1), and
in extensive samplings of their foods.'
Cesium 137 was the most important, and of-
ten the only 7-emitting fallout radionuclide
found in the people, although several others
were present in their foods. Average 13,Cs
body burdens of adult natives of the various
groups maintained the same general ranking
during the study period (Table); the values
were directly proportional to quantity of
caribou or reindeer consumed as estimated
by the people at the time of measurement.
Maximum , Cs levels occurred in the
Anaktuvuk Pass Eskimos, who are more de-
pendent upon caribou for basic food than
are the inhabitants of other Alaskan villages:
median values occurred in river village and
coastal Eskimos and the Arctic Village In-
dians, whose diets contain appreciable
amounts of fish, marine mammals, or proc-
essed food; and lowest levels were found in
Little Diomede Eskimos and Fort Yukon
Indians.
Based on these data, our radiation ecolo-

gy studies since January 1964 have centered
at Anaktuvuk Pass (68° 10' North, 151° 46'

• West). The close relationship between the
nunamiut Eskimos and their environment is
exemplified by the cycling of ',Cs in the
lichen-caribou-Eskimo food web (Fig 2).
The long-term trend was one of gradually
increasing ",Cs concentrations in all com-
ponents of the food web until mid 1966. This
is particularly apparent in the lichen data.
Cesium 137 concentrations in caribou flesh
followed a similar trend but with marked
seasonal fluctuations and exceptionally high
values during the spring of 1964 and the
spring of 1966. The Eskimo , Cs body bur-
dens closely followed the trends in caribou
flesh, Nvith an evident time-lag.

,"Cs in Alaskan Lichens

I It is now apparent that lichens .represent
theniiiA"fmrsnil mit- reservoir* of 1 C . .._rtild
othir falkint iiuliomiaides potentially* avail-
able to man via food clam ins. Direct. soroion
of- mated:11 (depositc,dnizaly_ 631 p_iiT:ipit_it-
lion) is the most significant pro.(2,1_ by..... -._ — 
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which fallout is accumulated by arctic flora;
plants with persistent aerial parts consist-
ently- contain greater amounts of fallout
nididnuclides than do those that produce new
foliage each year." 3, Lichens serve
ficient concentrators of deposited falloutl
because of their longevity i:decades or ccn-
ittries), persistence of aerial parts, and, their
dependence upon nutrients dissohed in pre-
cipitation. These properties result in a tena-
cious holding of ""Cs and maintain an ap-
preciable level of the radionuclide in the
principal winter diet of caribou and rein-
deer.

- We have noted differences in 137es con-
centrations between several lichen species
representing various phenological types,
which emphasize that radionuclide burdens
in lichens tend to he ranked by each species'
ecological niche, structural diversity, and
growth pattern. Highest levels were usually
observed in Cornicularia lichens on wind-
swept ridges which were thus exposed to the
atmosphere during periods of five to six
months when snow shielded most of the other
lichen species from direct fallout deposi-
tion. Cladonia lichens from snow accumula-
tion areas tended to decrease in ,,47Cs con-
centrations during periods of snow cover
and then regain original levels following
snow melt. Comparison of seasonal behavior
of several other fallout radionuclides sug-
gested that ,37Cs may be preferentially ab-
sorbed from the snow melt water.16 The
lichen curve in Fig 2 is thus expccted to turn
upward during the summer of 1967 as "'Cs
is released from inching snows.
The effective half:time_ of_

chens, as a result .of biological_and_physical
Ots-sTliiisiaTeen estimated at _17 _ yea r_s".- iid

si-X-To ten ye:11;3,1s based on the change in
"'Cs levels in lichens. compared to in'Cs
deposition, in northern Scandinavia. Our ex-
periments with ",Cs and ,'"Cs applied to
natural lichen communities in northern
Alaska indicate that the effective half-time
could well exceed ten years." Certainly,
significant levels of "'Cs in the arctic li-
chen reservoir should persist for many years
yet.

,37Cs in Alaskan Caribou

Cesium 137 concentrations in caribou
flesh consumed by Anaktuvuk Pass Eskimos
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revealed an annual pattem consisting of (1)

a fairly stable winter level, followed by (2)

an abrupt increase following the spring kill

of migrating animals, (3) a rapid decrease

to the annual low succeeding the fall kill of

southward migrating animals, and (4) an

increase to the winter levels. The abrupt. 
oe..evec .o an

in-

crease in the spring is d

influx of caribou migrating from distant

ranges where the animals had grazed for

several months on plants that contained

,3,Cs concentrations greater than those of

the Anaktuvuk Pass region. This conclusion

is based upon the absence of a similar in-

crease in lichen samples and on limited ob-

servations of caribou migration patterns. The

rapid decrease of 1,7Cs levels in caribou

flesh during summer months is consistent

with the short biological half-time (ap-
proximately three weeks) observed in rein-

deer.1520.21 The half-time in Alaskan cari-

bou may well be shorter than the value of 27

days calculated from the decrease in lCs

flesh concentrations from May to September

because there was undoubtedly some intake

of 3,1Cs during this period.,7 The prompt

increase during fall months coincides with

the change from a summer diet Jf green

plants low in 137Cs to the winter diet, which
is largely composed of lichens. 'rhe magni-

tude of change of mes in caribou flesh
from spring high to fall low is about a factor
of 10; the lower values in fall caribou flesh
were about the same as those in lichens. On
the average, a concentration factor of about
2 occurred between the first and second
trophic levels of the food web.

We consider the ,,,Cs levels in spring
caribou flesh at Anaktuvuk Pass during 1964
and 1966 to be unusually high, perhaps due
to the animals' having wintered on 137Cs-
rich ranges not previously grazed, and/or to
greater-than-normal precipitation. During
1963 and 1965, several stations in northern
interior Alaska reported precipitation totals
Nubstant ially greater than average and the
increased fallout deposition resulting there-
from would be reflected by the lichens. I\10,4
of the "7Cs deposited on lichens is retained
in the upper few centimeters of living ma-
terial. Since this is also the portion normally
taken by grazing caribou, a major ,,,Cs dep-
osition could thus be transferred to carilxru
in the winter following such an event. Our

results Olow a steady increase of inCs in
lichens and caribou flesh until mid 1966.
whereas the Scandinavian Lapland data ap-

parently reached max 111111111 ValtleS iii

1965.1,." This difference may be due to the
reindeer herding In:V(110'S of Lapps, that

permits the identification of specific groups,

and which also inay result in animals regraz-
ing ranges where the ,'7Cs-rich top imrts of
the lichens had been previously removed.

It is difficult to secure satisfactory detail

on radionuclide concentrations among the

caribou herds and their ranges in northern

Alaska because of the extensive area, diverse
environments, and uncertain migratory

movements. During 1963 and 1964, we sam-

pled caribou, reindeer, and moose from vari-

ous Alaskan locations extending from Saint
Paul Island in the Pribilofs to the Canadian
border.23 Results indicated that there were
no major differences in the radionuclide bur-
dens of reindeer and caribou from the same
location. There was a sixfold difference in
,37Cs concentrations sampled at about the
same time. Radionuclide concentrations in
tissues of caribou were tenfold higher than
in moose collected from the same environ-
ment at the same time. This difference is

due to the moose's habit of browsing willow,

birch, and aspen, rather than feeding on

lichens. This also accounts for the lack of

seasonal variation in 137Cs concentrations

in the moose. Caribou samples from the Arc-
tic Slope of the Brooks Range and from the

Arctic coast between Point Hope and Bar-
row tended to have lower ,"7Cs concentra-
tions than those from Anaktuvuk Pass. Ani-

mals from the Noatak and Kobuk River
drainages tended to have the highest '3'e5

concentrations of the Arctic caribou herds.
We have lx-en unable to satisfactorily dem-
onstrate a statistically significant difference

between animals from various locations.

Within any one herd of Alaskan caribou

there has usually been a coefficient of varia-
tion of about 30;'; in the ,"Cs concentra-
tions.'-', Scandinavian investigators report
variability in reindeer m",'Cs values due to
physiological factors.m20

Comparison of limited numbers of sam-
ples from other areas suggests that the
i"Cs concentrations of the Alaskan Penin-
sula caribou herd were slightly greater than
those of the Nelchina lard, which, in turn,

Arch Envirun Health—Vol 17, Oct 196S
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were greater than those of the Arctic herd
sampled at Anaktuvuk Pass. These dif-
ferences correlate with the precipitation
values for the respective areas; however, any
such interpretation must be tempered by the
previous discussion of variability. It should!
also lx3 noted that the Peninsula and Nelchi-
na herds are less important to native popu-
lations than is the Arctic herd.

',7Cs in Alaskan Natives

The relationship of the 1,5Cs seasonal cy-
cles in lichens and caribou to those in Eski-
mos at Anaktuvuk Pass reflects the de-
pendence of these people upon their local
environment. These people represent the last
major remnant of nunamiut Eskimos who
were formerly nomadic but. now remain at
their mountain village site. Their culture
has always centered on the caribou, and the
welfare of the people is still highly depend-
ent upon the local environment. Caribou
meat forms about one half of the total diet,
partly because of necessity and partly be-
cause the people prefer it. to other foods.
The seasonal pattern of ",es concentra-

tions in the Anaktuvuk Pass Eskimo:, lags
behind the concentration in the caribou be-
cause of the timing of the main caribou kills
and the stockpiling practices. Animals killed
during the fall season (September-October)
are returning from summer ranges and con-
tain ,"7Cs levels about one tenth those of
spring-killed animals. This meat forms the
base of the fall and early winter diet of the

Fig 3.—Seasonal variation of '"Cs concentration in
adults (over 21 years). minois (15 to 20 years). and
children (3 to 14 yea's) at Anaktuvuk Pass, Alaska.
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Fig 4.—Cesium 137 body burdens in adult natives
at Anaktuvuk Pass, Ambler, and Arctic Village.

Eskimos. It is a preferred food because of its
high fat content. Eskimo 137Cs body bur-
dens begin the September-January decrease
when these animals are being eaten. During
mid-winter the meat from caribou killed in
the fall is usually exhausted and the Eski-
mos eat caribou obtained from nearby win-
ter ranges, where lichens constitute the
major food for the animals. This causes Eski-
mos 'Cs body btu-dens to increase at. a
moderate rate during this period.
The spring caribou harvest is made during

April and May as the animals migrate
northward from their winter ranges, at
which time they contain the highest 437Cs
concentrations of their annual cycle. This
meat is stored in underground caches for use
throughout the summer. Maximum observed
Eskimo ,3,Cs body burdens usually have.
occurred about two to three months after the
dietary change to spring-killed caribou. '1'lle
graph of Eskimo body burdens in Fig 2 prior
to January 1964 and during the period Au-
gust 1965 to May 1966 is drawn point-
to-point and does not show seasonal varia-
tions as defined by bintonlhly measurements
made during the period January 1961 to Au-
gust 3965 and from May 1966 to date. Com-
parison of 'Cs body burdens front one
summer to the next showed a pronounced
increase of about 505, from 1962 to 1963, a
doubling between 1963 and Itki1, a 305, de-
crease from 1961 to 1965 and then a 25?;, in-
crease from 1965 to 1966. This is consistent

Arch Entity's IlmIth—Vol 17, Oct 1968
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with the pattern of change of 3,Cs concen-

Italian in caribou flesh. However, the "'Cs

ion:1110Am in lichens showed a steady in-

.-mew during this entire period. Thus, the

le..., from 1964 to 1965 was inconsistent

unit the 137('s increases in lichens as were

8h. abitipt increases during the spring of

kiI and that of 1966, which emphasizes the

elobable importance of caribou migration

patterns in the determination of 13,Cs lev-

Os in the Eskimos.
Utili/ation of other animals for food had

an insignificant effect upon the 1 C.'s body

bindens of the Anaktuvuk Pass residents.

Rill sheep ((kis dalli) are occasionally eat-

en for a short time in the autumn, principal-

ly by own trapping at distant locations from

the village. Several samples of sheep taken
by the hunters during the fall and winter
months contained one seventh the r1,Cs
cotwentrations of caribou ranging in the
sone general area. Ground squirrels (Cite!-
his parryi) and arctic graying (Thymallus
arcticus) are eaten in small amounts during
spring and autumn months, respectively,
and contain minute amounts of radionu-
clides. Moose (Alces alces) and barren-
ground grizzly bears (Ursus arctos) are
infrequently taken by hunters and also con-
tain low '°Cs concentrations.

Male adults between the ages of 21 and 50
usually have contained the highest body
burdens of '3,Cs, apparently due to their
greater proportion of muscle and greater
.onsumption of caribou. Minors (15 to 20
,..rs old) had 70% levels and children (3 to

Ii years old) had levels of 50% as much
1 7t's per kilogram body weight as adults
Fig 38. Comparison of males and females

during annual maxima indicated no impor-
tant differences in their "'Cs body burdens
until about the age of 20; males then consist-
,ittly contained more "'Cs than did fe-
males. Maximum differences between sexes
occurred at about the age of 40 years, and
the difference then decreased during ad-
%.111c,41 ages. Maximum body burdens
were usually twice the mean of all adults
and were usually found in the same few
MUM

The rate of elimination of 137Cs from the
body was found to vary with age and body
%eight in a study of 28 Anaktuvuk Pass na-
ti‘es %vim were removed from their normal

caribou meat diet during August 1965.19
Retention half-times were about 65 days for
adults, 52 days for minors, and 40 days for
children. These values are comparable to
those reported for other arctic peoples, and
account for the .prompt human response to
any change in the 1"7Cs level in their diet.
The differences in food-gathering cultures

of northern Alaska, result in important sea-
sonal changes in 'Cs in the native diet.
We are currently defining and comparing
the seasonal cycles of different caribou utili-
zation patterns at three Alaskan villages:
Anaktuvuk Pass, Arctic Village and Ambler.
Anaktuvnk Pass has already been discussed
in detail. Ambler was selected for study be-
cause it is near the center of habitation of
the river village Eskimos along the Noatak
and Kobuk rivers. These people depend
upon caribou for about 30% of their food.
particularly during fall and winter months
when caribou are nearby. Fish comprises
about 25% of their diet and marine mam-
mals contribute about 11% during spring
months. Arctic Village is a northernly Atha-

. paskan Indian village in the Alaskan interi-
or whose residents depend upon caribou for
about 40% of their food. 1-7.2aviest utiliza-
tion occurs during fall, winter, and spring
when the caribou migrate past the village.

Periodic measurements of native .1",Cs
body burdens at the three villages were be-
gun in October 1966 and four visits have
now been made. Results 8Fig 41 show that
the seasonal cycles of 13,C5 in the people at
Anaktuvuk Pass and Ambler are distinctly
different with the Ambler -high occurring
during the Anaktuvuk low and vice versa.
Arctic Village suffered a disastrous loss of
the entire fall kill of caribou meat. due to un-
seasonably warm weather during September
and October 1966 and experienced hardship
during the following winter. Fish and a few
moose provided their main wild meat, for
most of this period, and macs burdens de-
creased by 60% in about four months. A
three- to four-week supply of caribou was
obtained in March and IC's body burdens
returned to October levels in the five weeks
between the arrival of this meat and the last
measurement. The recent record of 137Cs
levels for this village is, therefore, atypical.

Wolf flesh obtained front the Anaktuvuk
Pass region, where wolves are presumably

Arch Environ 11calth—Vol 17, Oct 1968
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dependent upon caribou for their main diet
during the iieriod of Sept(•mlx.r to Ma

)111:1 ined al snit twice the ""Cs (1)11(1411ra-
tions found in caribou flesh. Estimates of
Eskimo "'es concentrations in flesh, based
on conversion of body burden to naiscle
mass equivalent, yielded values for human
flesh about the same as those for caribou
flesh. About half the Eskimos' food was cad-
lxiu meat, and it. is therefore reasonable to
assign a concentration factor of 2 to the cari-
bou-carnivore (including man) link of the
Alaskan food chain.

""Cs-""Sr Relationships in Biota

Strontium 90 is more mobile within li-
chens than is ""Cs, as indicated by (1) a
change in the '°°CsPoSr ratio from about
1.4 to 2.0 in atmospheric fallout, to about 3
to 5 in most lichen samples; (2) a fairly
uniform "Sr distribution throughout natu-
ral lichen thalli compared to greater '3TCs
concentrations in the upper portions of li-
chens than in the lower portions; (3) recent
labeling experiments reported by Russian
investigatorsn; and (4) our experiments
with radionuclides applied to natural lichen
communities in northern Alaska." This mo-
bility accounts for the diminution of "Sr
concentrations in Alaskan lichens since Jan-
uary 1964, compared to the steady state of
"'Cs concentrations (Fig 5). Strontium 90
concentrations in caribou bone samples in-
creased steadily during the period 1962 to
1965 and then leveled ofT during 1966. Most
of the animaLs were 4 to 9 years old, which
may account for the time-lag between the
trends in animals and in their principal
source of "Sr. Comparison of levels in a
few caribou bone samples as related to the
animals' age disclosed no dear relation-
ships; however, this may well be due to
small sample size variability. Schultz and
Flyger2, reported a statistically significant
difference between "Sr concentrations in
various age classes of Maryland deer mandi-
bles and an increasing trend during a period
of increasing fallout deposition.

Strontium 90 concentrations in bones of
alxiut 15 wolves taken near Anaktuvuk Pass
each year, mostly during winter months, of
the period 1960 to 1966, showed an increas-
ing trend with time. Amounts seemed fairly
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Fig 5.—Strontium 90 concentrations in biota at
Anaktuvuk Pass, Alaska, during 1960 to 1966.
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Fig 6.—Strontium 90 concentrations in caribou flesh
at Anaktuvuk Pass, Alaska, during 1961 to 1966.

stable at about 10 pCi/gm during 1960 to
1963 and then increased and averaged about
30 pCi/gm during 1964 to 1966. I Radiologic
units commonly used to describe small
amounts of radimniclides expres,ed as
fractions of the standard curie FCi I which is
a unit quantity of :my nuclide in which
3.7 X 10" disintegrations occur per second.
A picocurie lpCi:1 is 10 12 curie, a nanocurie
lnCil is 10" curie, a microcurie ItCi I is 10
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curie, and a millicurie mCil is 10 " curi('.)
These values were about one half those in
carihou bone and illustrated the blocking of
transfer from herbivore to carnivore liecause
of concentration in bone. Such transfer
as did occur may be explained bm the fact
that NVOIVCS eat appreciable amounts•of cari-
bou lione.,7 The trend of '"'Sr cimeentra-
t ion in wolf bones was more closely allii•d to
that in caribou bone than with the trend in
caribou flesh (Fig 6). The flesh values fluc-
tuated substantially about a median value of
approximately 0.07 pCi/g, or about 1/500
the concentration in caribou bone. Maxi-
mum concentrations in caribou flesh
occurred during May in 1904 and 1050, and
minimum vallleS prevailed during August;
these corresponded to times of maximal and
minimal 1",Cs concentrations.

Radiological Health Considerations

The radiological health implications of
current amounts of "Sr and , Cs in Alas-
kan biota are logically considered separately.

Strontium 90 in humans cannot presently
be quantitated by whole-body coucting, and
the most direct method of evaluating human
tadiation exposure is by calculating the
intake in foods and comparing it with stand-
ards adopted by national and international
agencies. Estimates of 9,Sr ingestion via
caribou meat by Anaktuvuk Pass adult Es-
kimos during summers of 1961 to 1900 were
11, 5, 13, 24, 15, and 31 pCi/day, respective-
ly. This plane of "Sr was presumably main-
tained for about four to five months follow-
ing the spring kill of caribou and it then
decreased with the use of fall-killed animals.
Thus, "Sr ingestion rates of these people
were within Range I (0 to 20 pei/day) of
the Federal Radiation Council's Radiation
Protection Guide," except for brief periods
during the summers of 1964 and 1960.
Whole-body radiation exposures of Anak-

it" Pass adults were calculated by deter-
mining average annual 137Cs body burdens
from the area under the curves in Fig •1 and
applying appropriate equations.29•"0 The_
annual exposures thus estimated were 5(3,
90, 11-1, 138, and 142 millirem (A millirem
cOrreSixnids to in ti,:sue
that is considered to result in biological
damage equivalent to that produced by one

millirad 10.001 tad I of x-radiation [of about
200 kv energy]. "Ihe an corresponds to an
energy absorption (if ionizing radiation in
the medium of 100 ergs /gm and the medium
referred to here is human tissue. The Mil-
lirem and mill irad may lie considered equiva-
lent for the purposes of this discussion.) for
the yi,ars 1962 to I966. For purpose, of mill-
orison, the dose to 1111101 Oil I ,ire PX-
110Sed because of cosmic radiation, natural-
ly-occurring radionuclides in rocks and soil,
and naturally-occurring radioactive isotopes
which are in our bodies, is about 130 milli,
rods per year. The prohability...of...significant.
biological effects from_ (hive levels of expo-
sure is extremely remote.31.,' While it is
impossible to give positive assurance that
there is no effect of fallout radiation upon
human or animal populations of northern
Alaska (or of any other area of the earth), it
is the coneensus of responsible scientists
'that current exposure levels are substantial-
ly below -those at which. biological effects
have been observed, and the measures to
mitigate these radiation exposures would be
misdirected. .Nlisinformed or irresponsible
discussion of the Alaskan fallout situation in
terms of potential hazard has in the past
created serious co»cern among the native
peoples most vitally involved. Further, any
remedial measures yet suggested could be
expected to have important deleterIous
effects on the well-being of the villagers.

Future Situation

Assuming no future increases in fallout
deposition rates will occur, the amounts of
radionuclides in northern Alaskan ecosys-
tems should continuo to decline. We can in-
fer from estimates of a ten-year effective
half-time of 1",Cs ill lichens that it will re-
main the artificial radionuclide of major im-
portance. Unusual situations. such as the ex-
ceptional concentration in caribou
flesh at Anaktuvuk Pass during the springs
of 196.1 and 1966, can be expected to recur;
however, the period of average build-up ap-
Pears to have passed, present trend of
many Alaskan native groups towards more
dependence upon processed food and other
cultural innovations that result in less de-
pendence upon caribou and reindeer for
food will result in reduced radionuclide in-
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take. The recent Chinese nuclear weapons
lust may reverse these trends, particularly if
they portend further high energy yield tests
in the atmosphere.

Summary

Studies of radioactive fallout. in Alaskan
arctic ecosystems were conducted during the
period 39:19 to 1967 to define routes, rates.
and amounts of several radionuclides in 'a
region where wildlife resources are impor-
tant to human welfare. Emphasis was placed
on seasonal measurements of 90Sr and
"'Cs in all trophic levels of the lichen-her-
bivore-carnivom food web at Anaktuvuk
Pass during the years 1962 to 1967.
Cesium 137 concentrations increased by a

factor of two at each successive trophic level
of the lichen-caribou, reindeer-man, wolf-
food chain. This resulted from (1) the unu-
sual capacity of lichens to absorb and retain
fallout materials, especially ""Cs; (2) the
utilization of lichens as a basic winter food
by caribou and reindeer; and (3) the de-
pendence upon caribou and reindeer for
food by northern peoples and wolves. Stron-
tium 90 was less important than ""Cs be-
Muse it was more mobile in lichens and
tended to be blocked from appreciable trans-
fer to carnivores by accumulation in boar

Regional and local differences in "'Cs
concentrations were noted among plant and
animal species and among ethnic groups of
natives. A definite seasonal cycle of 137Cs
was found in the biota which illustrated
their close relationship to the environment
and the simple structure of arctic ecosys-

647

tents. Cesium 137 concentrations in caribou
flesh and Eskimo at Anaktuvuk Pas.; at-
tained maximum values during spring and
summer months, respectively. Unusually
high values during 1964 and 1966 were as-
cribed to caribou migrations from distant.
winter ranges with greater 1( 's levels in
lichens than those measured in lichens at
Anaktuvuk Pass, and to the subsequent use
of these animals by the Eskimos.

Radiation exposure of Anaktuvuk Pass
EskiMes. from ""Cs body burdens during
each year of the period 1962 to 1966 varied
from 59 to 144 millirem, which is of the
same order as natural background radiation.
Except for brief periods, 9uSr ingestion
rates via caribou meat was within Range I
of the Federal Radiation Council's radiation
protection guides.
It is concluded that appreciable amounts

of fallout radionuclides, especially "'Cs,
will remain in Alaskan biota for several
years. The radiation exposure is not now,
nor expected to be, hazardous to animals
(including man). We believe continued
study is necessary to continue to increase
and improve knowledge of the processes in-
volved in radionuclide transfer within Alas-
kan arctic ecosystems.

This study was based on work performed under
Atomic Energy Commission contract AT (45-1)-1830.
Dr. Max C. Brewer, Director of the Arctic Re-

search Laboratory, Barrow, Alaska, provided use of
field facilities. The Alaska Department of Fish and
Game supplied bones from 50 wolves for 'Sr analy-
sis. The Public Health Service Alaska Native Serf-
ice Hospitals at Barrow and Kotzebue provided use
of hospital facilities. Mrs. D. D. Wade and Mr.
H. A. Sweany processed samples and data.
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A PDX UPON THEE

... the smallpox epidemic of 1721 proved to be a turning point in the control of this
dread disease. Thanks to the cooperation of a few far-sighted laymen and physicians.
particularly Cotton Mather and Dr. Zabdiel Boylston. and the willingness of a large
number of citizens to experiment with a procedure NVIIOS,' Val A'enled to be estab-
lished scientifically, inoculation came to be accepted widely in New England. 'The
pattern thus being established, conservative opposition was to lw far more easily over-
thrown when Jenner's method of vaccination was introduced at the very beginning of the
next century.—Itudolph. H., and Mosher. D.M.: Inoculation in the Boston Smallpox
Epidemic of 1721, Atrh Intern Med 115:692-696 (June) 1905.
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SUM MARY
Results of radioeeologic research in northern Alaskan ecosytems during the

period 1939-1965 showed that strontium-90, iodine-131, and eesium-137 were the
most important fallout radionuclides from a public health standpoint.

Iodine-131 concentrations in caribou thyroid glands usually obtained maxi-
mum values about 2 months following a major series of atmospheric nuclear
weapons tests. Alaskan samples usually peaked about 6 days earlier than and
at. levels about one-half of samples from Colorado deer. Measurable amounts
of 331I. were in thyroid glands for about 4 months following the last nuclear test.
TotalnIttiation dosages absorbed by the animal thyroid glands were much less
than those at which damage might occur.

Strontium-90 and '3TCs concentrations in Alaskan arctic biotic increased
gradually from 1959 through 1962, and then increased rapidly. The lichen-
caribou-mam food web maintains radionuclide levels greater than in most other
ecosystem components.

Strontium-90 concentrations in caribou bone samples from northwestern
Alaska increased from about 10 to 20 picocuries (pCi) per gram of dry weight
during 1960-1961 to about. 50 pCi/Gm. in 1964. Concentrations in caribou bone
were 3 to 4 times those in lichens and about 1,000 times those in caribou flesh.
Strontium-90 ingestion rates of Anaktuvuk Pass Eskimos from caribou meat
were within recommended radiation protection guides.

Cesium-337 concentrations in lichens doubled during the period 1962-1964.
Greater than average precipitation may have been a major cause of the increase.
Cesium-137 concentrations in lichens were about 7 times those of "Sr; among
caribou flesh samples the "TCs: "Sr ratio was about SOO.

Caribou flesh I"Cs concentrations changed greatly with season. Minimums
occurred during summer periods when caribou were eating much green forage and
maximums occurred during winter when lichens formed a major part of the diet.

There vere no major differences in radionuclide burdens of caribou and rein-
deer samples collected from the same' region. A tenfold difference between con-

II eceised f publication Aug 1965. Atomic Energy C01111111,i011 under Contract No. AT (45-or . '2, 
From the 1 tiolir.,y Department. Battelle frinorirtl In 1)-1350.

atitute Pacific Northwest Laboratory. aiehlinod Wash. Prt•sented before the Conference of Pul.!ic Health
This work as performed in the Hanford Laboratories Veterinarians. 102nd Annual 'Meeting of the AV11A,
attl by the General Electric Coinpany for the 0.16. Portland. Ore.. tllY 11-15. 1065.
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centrations in caribou and mooSe. flesh collected from the same location at. the
same time is ascribed to very different food habits.

Cesium-I37 body burdens in various ethnic groups of Alaskan natives dur-
ing the summers of 1962-1964 were directly proportional to caribou or reindeer
consumption:- Maximum amounts in native residents occurred in Anaktuvuk
Pass Eskimos, river village and coastal Eskimos contained intermediate amounts,
and Little Diomede Eskimos and Fort Yukon Indians contained the least.

Periodic counting of Anaktuvuk Pass Eskimos demonstrated a seasonal cycle
of '"Cs body burdens. Lowest values Occurred in January and maximum values
during July. This resulted from the Eskimo practice of utilizing caribou killed
during spring and fall seasons. Spring-killed animals contained greater '"Cs
concentrations than did fall-killed animals because of the utilization of lichens
during winter periods. -

Cesium-137 body burdens of Alaskan natives during the summer of 1963 were
about 50% greater than during 1962 and, during 1964i were twice those of 1963.

From these results we conclude that '"I is of transitory importance in
Alaskan ecosystems while "Sr and '"Cs are fallout radionuclides of long-range
importance. The higher levels of "Sr and "'Cs concentrations in the Alaskan
lichen-caribou-man food web during the summer of 1964 resulted from (1) the
ability of lichens to retain fallout radionuclides for considerable time; (2) the
greater utilization of lichens for food, especally in winter, by caribou as cons-
pared to other animals; and (3) the dependence upon caribou or reindeer for
food by certain native populations. Although there appear to be some differences
between radionuclide concentrations in plants and animals from various loca-

tions in arctic Alaska, we have not been able to obtain samples adequate to dem-
onstrate the statistical significance of such differences.

Prediction of levels of fallout radionuclides in the lichen-caribou-man food
web must take into consideration the importance of environmental and human

factors, which in turn require experience not easily gained. Probably the most
important factor regulating future levels of "Sr and 13TCs in Alaskan ecosys-
tems is the ability of lichens to act as a reservoir of fallout. It is difficult to
imagine a biologic system with the capability of retaining all of the fallout de-
posited within it, yet it has been suggested that lichens and mosses virtually do so.

Measurements made at Anaktuvuk Pass during the first few months of this

year suggest that at least the period of maximum rate of build-up is past, but

we are as yet not confident that we have enough information to accurately pre-

dict future levels. We do, however, feel that the basic elements of the situation

are reasonably well understood and that projected research will greatly improve

the prediction. capability.

This report will be restricted to discus-
sion of fallout radionuclides in northern
Alaskan ecosystems with which we have
had experience since 1959. Our research
in this area has been directed toward evalu-
ating-if-IC—effect of environmental  factors

of
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concentration in natural populations
'including nTan.

-The fallout radionuclides of greatest
current interest to public health veterinar-
ians and biologists in general are strontium-
90, iodine-1.31, and cesium-137; the several
others identified in fallout either exist in
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trace amounts or are biologically inactive.
iodine-131 has. been of transient interest
following major nuclear weapons' tests be-
cause its physieal half-life of 8 days rap-
idly removes it from the environment.
Strontium-90 and ,"'Cs, with physical half-
lives of 28 and 30 years, respectively, re-
main for considerable time and allow ex-
tended study of their cycling properties in
biologic systems. This is particularly true
in arctic ecosystems, where lichens func-
tion as a reservoir of fallout radionuclides
originating in the larger nuclear explosions
which began about 1954. Of these 2, 337Cs
is of greatest current interest because of
its greater abundance in the lichen-caribou-
man food web and its ease of measurement
by gamma scintillation counting methods.

IODINE-131

Radioiodine is the most important ra-
dionuclide in the so-called "prompt fall-
out" immediately following a nuclear ex-
plosion. Its concentration in thyroid glands
of North American deer and caribou was
measured during the 1961-1963 series of
atmospheric nuclear weapons tests con-
ducted by Britain, France, Russia. an:1 the
United States.6.7 Results showed that max-
imum concentrations in thyroid glands oc-
curred about 2 to 3 months after the initia-
tion of a major nuclear test series and that
values in Alaskan animals were signifi-
cantly lower than those in deer and elk
from 5 locations within the conterminous
United States. Maximum "'I concentra-
tions during the fall of 1961 occurred about
6 days sooner in Alaskan animals than in
Colorado deer, but at about one-half the
concentrations. Higher levels were main-
tained for varying time periods, depend-
ing upon the testing period. During 1961,
values decreased at a half time of about
15 days, indicating that gradually decreas-
ing increments of radioiodine were added
to the environment during this period.
Lower levels in Alaskan samples may be
due to either less "'I deposition in the
Arctic. or to the habit of caribou or rein-
deer of digging for food covered with snow
and thus protected front "'I deposition.
Comparative thyroid gland dose rates given

by Ii during the study for animals at
various localities (Intim: the 1962-1963
study were about 4 (ii es greater than dur-
ing the 1961-1962 study and were .esti-
mat eel to be 20.0 tail in Colorado (leer; 7.6
rad in Washington and Wyoming deer and
elk; 2.5 mad in California. Maryland, and
New York deer; and 0.8 tail in Alaskan
reindeer. These dosages are many times
less than those at whieli histologic damage
may be expected to occur.'

STRONTiU3l-90

Upon comparison of "Sr coneent rations
in various .:\laskan plants and animals, it
was shown that its adsorption by aerial
parts of plants is its most important entry
route into food webs." The long life span,
persistance of aerial parts, high ratio of
surface area to mass and a capacity to ob-
tain most of their nutriment through ab-
sorbed moisture thus make lichens an effec-
tive accumulator of 9''Sr. The utilization
of lichens for food by caribou and reindeer,
particularly during winter periods, results
in greater 90Sr concentrations in these ani-
mals than in other important Alaskan game
animals. Strontium-90 is metabolically sim-
ilar to calcium and concentrates most im-
portantly in bone. Its concentration in
lichens and caribou bone samples from the
northwestern part of Alaska during the
period 1960-1961 showed a gradual in-
crease from about 10 pieocuries "‘ per gram
of dry weight during mid-1960 to about 20
pCi/Om. of dry weight at the end of 1961.
Subsequently, values have increased to
about 50 pCi/Cm. during mid-1964 at An-
aktuvuk Pass, located in the central Brooks
Range (Fig. 1). Bone values have con-
sistently been 3 to 4 times those of lichens,
which are considered to be the most im-
portant source of fallout radionuclides
available to caribou. and about 1.000 times
greater than those of caribou flesh. On the
basis of dietary information obtained from
Anaktuvuk Pass Eskimos, who consume

• Radioloitic units commonly used to describe small
amounts of radionuclides are expressed as fractions of
the standard curie (Ci) which is a unit quantity et any
nuclide in which 3.7 X 10. disititezrr.tions occur per
',E.t.d. ttirumeurio (abbreviated pCi) i 10-. curie. a
nanocurie (nCi) is 10-* Ci, n inicrocurie (µCi) is 10-4
Ci and a inillicurio (mei) is 10-. Ci.
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more caribou than most other Alaskan na-
tive groups, the average 9"Sr ingestion rates
resulting from caribou consumptim
during the period 190-1964 were within
the lower ranges of Federal Radiation
Council radiation protection guides.3

CEsium-137

Cesimn-137 is metabolically similar to
Potassium and concentrates in muscle and
soft tissues- It enters Alaskan food webs
principally through adsorption by aerial
parts of plants, particularly lichens, and
is then readily transferred through ter-
restrial food chains. Much lower values,
often at or near detectable limits, occur in
marine and freshwater ecosystem because
of the dilution of fallout in aquatic en-
vironments and the presence of much
greater amounts of stable elements which
compete with their radioactive isotopes.
Greatest amounts of ,37Cs have usually
been associated with the lichen-caribou-man
food web. During the • period 1939-1964,
"'Cs concentrations in lichens and caribou
flesh showed a variation with time similar
to that of "Sr. Values in lichens increased
fairly steadily from 1939 to 1962 and then
increased more rapidly during 1963 and
1964. These 2 seasons followed years in
which precipitation was greater than nor-
mal. During 1963 several stations in north-
ern Alaska reported precipitation totals
50% greater than average." It is generally
recognized that fallout deposition is pro-
portional to rainfall." The unique char-
acteristics of lichens mentioned previously
would reflect this greater fallout deposition.
Cesium-137 concentrations in lichens

from Anaktuvuk Pass showed little or no
seasonal variation, and maintained nearly
constant values of about 30 pei/Gin. of
dry weight from January, 1964, through
March, 1963. Caribou flesh, by comparison,
varied over a tenfold range of concentra-
tions. Seasonal minimums occurred dur-
ing summer periods (July or August) of
each year and were about the same as "'Cs
concentrations in lichens. Although the
data (Fig. 1) indicate the seasonal maxi-
mums in caribou flesh to be in spring
months (March-June), the metabolic be-
havior of '37Cs in ruminants ..." indicates

.......... .......

ZOO
Cfs....,•4 It

BO*

.1i

t:

00000 Pone

Ce•t•..

.71.;010.1, vay, :a o,,.• ,+••• ,,,1,1.0•1',Vril

1141. INS

Fig. 1—Strontium-90 and cesium-137 concentra-
tions in lichens and caribou at Anaktuvuk Pass
during the rferiod •1961-1965.

that the caribou should be in equilibrium
with their diet during the winter period
and that '"Cs values would logically pla-
teau at an upper level at that time. The
animal samples obtained in our studies
during early spring were taken at the time
caribou were migrating from the winter
range and may, in fact, represent a condi-
tion which persisted during a majority of
the winter period when the caribou were
on a fairly steady diet of lichens. The sud-
den increase in "'Cs concentrations in
caribou at Anaktuvuk Pass during May,
1964 is unexplained by our data. It is pos-
sibly due to movement of caribou to ranges
containing greater concentrations of "'Cs

TABLE 1--Cesium-137 Concentrations in Lichens
and Caribou Flesh at Various Locations in North-
ern Alaska During Summer Periods of 1959-
1964: All Values are in Picocuries "'Cs per Gram
Dry Weight

Cape
Year Thompson

Roatak-
Kobuk
Rivers

Anak
tuvuk
Pass

Fort
Yukon-
Arnie
Village

LICHENS
1959
1960
1961

27
26
37

••••

••••

1962 24 12
1963
1964

39
69

2691 17
27

82
62

CARIBOU ri.lcsn
1960 2.5 7.7

5.0 40 3.8
1962 8.1 12 251
1963 16

1
16

1964 360 17 350
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than during preceding months or to sam-
pling variability. This same increase oc-
curred simultaneously in caribou samples
obtained in the Noatak-Kobuk Rivers and
Arctic Village areas, and indicates an en-
riched source of l37(_' was available to the
caribou during the spring of 1964.
Comparison of 90Sr and '"Cs concen-

trations in lichens indicated greater vari-
ability in samples from the Cape Thoini)son
region than in samples collected elsewhere
(Table 1). Generally, ""Cs concentrations
in lichens were about 7 times those of 90Sr;
among caribou flesh samples, "'Cs concen-
trations were about 800 times those of 90Sr.
This is (Inc to the Nvell-known accumulation
of 9°Sr in bone and "'Cs accumulation in
muscle and soft tissues.

Differences were noticed among "'Cs
concentrations in caribou flesh samples
from various areas within the range of
the Arctic caribou herd. Animals obtained
in the Noatak and Kobuk river drainages
often contained higher concentrations at a
given time than did animals from other
locations. Anaktuvuk Pass caribou values
were often lowest of major areas of collec-
tion but less variable in time. It is difficult
to characterize 90Sr and "'Cs concentra-
tions during any one time among the 'vari-
ous caribou and reindeer herds of Alaska
because of the extensive variation in area,
environments and animal numbers. Dur-
ing 1963 and 1964 we sampled caribou,
reindeer and moose from various Alaskan
locations extending from St. Paul Island
in the Pribilofs to the Canadian border."
Results indicated there were no major dif-
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Fig. 2—Map of Northwestern Alaska, showing lo-
cations of native villages and whole-body counting
locations.

ferenees in the radionuclide burden of
reindeer and caribou from the same loca-
tion, a sixfold difference in '7Cs concen-
trations in individual animals from vari-
ous locations sampled about the same time,
and a tenfold difference between 90Sr and
'31Cs concentrations in tissues of caribou.
and moose collected from the same environ-
ment at the same time. We have also re-
ported a tenfold difference between '27Cs
concentrations in individual reindeer flesh
samples from animals maintained within
50 miles of each other.' Caribou samples
from the Arctic Slope of the Brooks Range
and the Arctic coast between Point Hope
and Barrow apparently have lower '37Cs
concentrations than those of Anaktuvuk
Pass. We have beets unable to demonstrate
the statistical significance of these dif-
ferences between annuals from various
locations.

Since the summer of 1962 we have used

TABLE 2—Average Cesium-137 Body Burdens in Adult Alaskan Natives from Various Loca-tions During Summers of 1962-1964

Location

Cesium-137 body burden (nCi)

Summer, 1962 Summer, 1963 Summer, 1964

Anaktuvuk Pass 39 450 44 640 40 1330
Kotrebue 112 150 102 120 114 340
River Villages 35 150 16 150 26 360Barrow 010 65 119 65
Point Hope 60 19 78 40

Coastal Villages 8 100 2 130Little Diomede 15 29
Fort Yukon 50 37
Arctic Villa, 25 640
N = Number of people; mean.

January, 1966 363
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a semiportable whole body counter to mea-
sure gamma radioactivity in human popu-
lations of arctic Alaska (Fig. 2).8.9.13
Cesium-137 was the most important, and
often the only, fallout radionuclide ob-
served in gamma spectrums of 2,496 per-
sons examined to date. Average "'Cs body
burdens of adult natives of various ethnic
groups retained the same general ranking
during the study (Table 2) ; the values
were directly proportional to caribou or
reindeer consumption as estimated by the
people at the time of counting. Anaktuvuk
Pass Eskhnos contained more than did
other groups of natives, river village and
coastal Eskimos contained intermediate
amounts, and Little Diomede Eskimos and
Fort Yukon Indians contained the lowest
amounts. Dietary information showed that
lower amounts of "'Cs were associated
with native groups who ate appreciable
amounts of fish, marine mammals, or proc-
essed foods. Adults contained more '37es
than did children, men more than women,
and children who attended boarding schools
outside the villages contained less than
their brothers and sisters who remained at
home during the year. There appeared to
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Fig. 3—Cesium-137 body burdens of Anaktuvuk
Pass Eskimos as a function of age during July,
1964.

364

be no difference between males and females
up to about 20 years of age (Fig. 3) ; at
ages greater than 20 males usually con-
tained more 137Cs than females, and maxi-
mum body burdens usually occurred in
persons between 40 and 60 years old. The
maximum individual '3;Cs body burden
occurred in a non-native adult who con-
sumed unusually large amounts of caribou
meat.
Dietary information obtained from the

natives showed that utilization of a par-
ticular food was influenced primarily by
its availability, especially among I hose peo-
ple in remote villages where hunting and
fishing provided most of the food, and
secondarily, by increased metabolic demand
during cold weather. Cesium-I37 concen-
trations in caribou flesh samples were high-
est in animals killed during winter or early
spring months and lowest in summer-killed
animals. On the basis of this information
it appeared that, among natives utilizing
caribou continuously, '"Cs body burdens
would reach a maximum during Winter or
early spring months. Periodic counting of
Anaktuvuk  Pass natives at about 2-montb
intervals was begun in January, 1964, be-
cause of the close relationship between these
Eskimos and their environment."
Cesium-137 body burdens in the Anaktu-

vuk Pass Eskimos showed a definite sea-
sonal pattern with lowest values during
January of each year and maximum values
during July. This results from the Eskimo
practice of killing a supply of caribou when

011 • 1.• I 1 I  • • • • •S • • • 51 

44444444444 ..... 10‘1111•
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PIS
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Fig. 4—Cesium-137 in caribou flesh and Eski-
mos at Anaktuvuk Pass during the period May,
1962—March, 1965. Arrows on abscissa indicate
major killing periods of caribou.
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the animals pass near the village. twice
yearly. These 2 slaughter periods occurred
at crucial times in the seasonal pattern of
137Cs concentrations in caribou flesh (Fig.
4). Animals killed during fall months (late
August to early October) are migrating
front summer ranges on the Arctic Slope
where their food consists principally Of
green vegetation containing relatively low
"7Cs concentrations. This meat is stock-
piled for use throughout the winter and is
supplemented by fresh animals which are
usually to be found within a few miles
of the village, and Nvhich contain increasing
"7Cs concentrations as the winter diet of
lichens asserts its influence. Caribou mi-
grating from the winter range are usually
slaughtered in large numbers in late May
and the meat stored in underground cellars
("caches") dug into the permafrost. These
animals contain greater '3TCs concentra-
tions in their flesh than animals killed at
other times of the year because of the ex-
tended period of lichen utilization by the
animals on their winter. range.
Maximum '37Cs body burdens during

3964 occurred in Anaktuvuk Pass Eskimos
1 or 2 months after they began to use
spr;ng-killed animals and decreases ats;om-
pained a shift in diet to fall-killed caribou.
Comparison of "'Cs body burdens from

one summer to the next showed pronounced
inereases. Levels in 1063 were about 505
greater than during 1962, and during 1964
were about twice those of 1963. This same
rate of increase occurred in caribou flesh,
although the 137Cs concentrations in Anak-
tuvuk Pass lichens, \Villa form the base of
the food web under discussion, increased
gradually from 1962 to 1964, and during
3961 were essentially steady.

\\Thole-body radiation exposures received
by Anaktuvuk Pass natives from 'tm7Cs
body burdens during 196-1, the period of
maximum values, were estimated at about
150 millirems as an average and 300 'flati-
rons as a maximum. These values are
within amounts recommended as a Radia-
tion Protection guide for this population
group.,
The seasonal cycle of "TCs body burdens

of other ethnic groups of Alaskan natives
which utilized caribou extensively during

January, 1966

winter months conformed to the ant icipated
pattern with maximum values during win-
ter or early spring months. Measurements
of 21 adult men were made during the
spring of 1965 at the river village of Am-
bler and at Arctic Village. Cesium-137
body but-dens were about 70 and 505
greater, respectively. than those measured
in these groups during the summer of 1964.
Both groups use only a limited amount of
caribou during summer but depend upon
fish for their main meat source.
Our studies of '"es body burdens in

northern Alaskan Eskimos have produced
results similar to those reported in north-
ern Finnish Lapps." Cesium-137 values
in reindeer and Reindeer Breeder Lapps
appeared to follow a seasonal pattern with
maximum amounts in Lapps during spring
months (April and May) rather than (lur-
ing summer as in the Anaktuvuk l'ass Es-
kimos. Minimum values in the Finnish
study occurred during slimmer months and
were ascribed to low utilization of reindeer
by the Lapps and the seasonal low of 3"Cs
concentrations in reindeer flesh at that
time. Average values in Anaktuvuk Pass
Eskimos are about the same as those re-
ported in the Reindeer Breeder Lapps. The
greater estimated intake of "'Cs by way
of caribou flesh by the Eskimos is compen-
sated for in the Lapp diet by their con-
sumption of fish and milk containing sig-
nificant I"Cs concentrations.
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PitEPARED STATEMENT OF BENNIE LEVY, LAS VEGAS, NEV

My name is Bennie Levy. I reside in Las Vegas, Nevada.

I worked at the NEvada Test Site from the early 1950's until

the late 1970's and was involved in most of the experiments.

I witnessed most of the surface shots and many of the ventigs

of underground tests during those years.

During the early 1950's I was sent in on re-entry

operations within one-half hour to one hour after shots were

detonated. This required me to go close to ground zero to

pick up instruments and material used to monitor the experiment.

Also, I was required on many occasions to go into ground zero

days after the experiment to remove the contaminated steel and

other debris and haul it to storage dump areas. This material

was highly contaminated and had to be buried. There are many

of the burial dumps around the test site.

There is no question that in the course of these

operations 1 recta:wed levels of radiation far in excess of

safe levels. What concerns me even more as I look back now

over those years is that I was working in a dusty basin in

which the debris from over 100 surface shots and many vented

underground tests was constantly recirculated in the air.

Like all of my coworkers I ate my lunch out in

the forward areas where there was contamination. On occasions

monitors would come by with aeiger counters and get readings

on my lunch pail or tools. This common occurence leaves no

doubt in my mind that I was breathing and swallowing radio-

active debris all the time. We had no facilities to wash our
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hands or face and we could not leave the contaminated 
areas

for lunch as that would take an extra thirty minutes. 
Although

we were assured that there was no danger, I thought it w
as a

bit curious that supervisors and AEC personnel did not 
remaim

in the area. I questioned them on various occasions and was

told that they did not have to remain.

In 1954 I was over-exposed in an operation in which

I was required to go down a hole to hook up a plug. I was

also highly contaminated in December 1955 while working in

area 11. I was never told the amount of exposure, but I

was told that plutonium was dangerous and that the smallest

perticle could remtIan in your body the rest of your life. ' I

now know that they could not measure the plutonium I got

or the other people that worked in area 11 in the mid fiftie
s.

I do know now that over twelve square miles of

the test site was contaminated from plutonium scattered from

those early experiments and that the areas will be contamina
ted

for the next 2#,000 years. An article I brought with me tells

about the alpha radiation. We used to joke about the "alphies"

getting you or about old mean "pluto." Little did I realize

that plutonium was probably the most dangerous form
 of radiation

to which I could be exposed.

There were individuals exposed to plutonium in

1956 who died within weeks of their exposures under circu
mstances

which still rcmain mysterious. I brought with me a newspaper

clipping describing the incident involving one of thos
e.

In the early 1960's when underground shots were

fired in the tunnels, I was involved in operations whi
ch

2
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caused me to be exposed on many occasions. At"T" tunnel

our shop was set up in a bunker right in the path of several

shots that sent debris over us. There were vents of "I"

"J" and "K" tunnels which scattered radiation over the area

and signs were posted, but we continued to work in these

same areas as if there was no danger at all.

There are very serious 4uestions about the

accuracy of the readings of radiation exposure to which I

and my fellow workers were exposed. Measurements in the

early 50's were sposmadic and incomplete. Alpha readings

were not taken, even though one-fifth of the test site iS

contaminated with plutonium. My personal readings from such

measurements as were taken shows 8 thousand 920 millirems,

a figure which I believe is far below the actual amount.

What is of greater interest is the number of

my fellow workers who have died of cancer or leukemia. In

nearly thirty years of operation at the test site no effort

was made by the government to study the effect of radiation on

the workers. In fact, any suggestion that radiation had

caused cancer was fought bitterly. It will now be studied

with or without government aid. In my own craft, the ironworkers,

I do not need to be told that cancer has been caused by radiation.

I have seen my fellow workers die before my very eyes. I know

that 13 of them have died of cancer, and two of those were

leukemia. This is out of a group I estimate at about 300 for

the years involved.

It seems to me that if there is to be compensation

for the victims of radiation, that compensation should apply

to those who worked in the most radioactive place in the entire

3
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world, the Nevada Test Site. Those who worked in contaminated

areas during the 1950's and 1960's prior to the containment

of all tes'Munderground, most definitely received doses which

could have produced cancer and may still do so.

The amendment to S1865 will not produce thousands

of addtional claims. In fact, it is unlikely that there were

more than 300 to 400 cancers among those workers. I know of

only about 120 who have died of cancer and about 50 who are

living with cancer and I have been searching for two years.

As I am sure you know, there are only three categories of

cancer which are accepted as probably radiation related: leukemia

thyroid, and bone cancer. I know of fewer than 30 in all three

categories . The other types of cancer will be investigated

by a special panel and those claims will only be allowed if

investigation by experts points to a relationship. If it

is determined that those were probably caused by radiation

exposure it seems only right that the government should accept

full responsibility. There is no other avenue available to

the widows and children, who have been put through the expense

of a slira and painful cancer death and are then left penniless.

I served overseas in World War II in the malaria

infested jungles of the South Pacific in the defense of my

country. I served in the defense of my country at the test

site while defense programs were set up to test nuclear weapons.

In my mind there is no difference between the two, except that

the government has refused to take care the victims of one as

opposed to the other, while we are prepared to care for over

100,000 cuban refugees. The cost of caring for these Nevada

4•
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Test Site Victims is but a small part 9f the obligation

which our government has undertaken for the refugees. As an

AMerican citizen, I think we have our priorities turned

upside down if we ignore those men and their families who

gave their lives to the development of the most important

part of our defense: the nuclear arsenal.

Senator HATCH. The subcommittee stands adjourned.
[Whereupon, at 1:10 p.m., the subcommittee was adjourned.]
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