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Introduction 

The late Congressman Clifford Allen of Tennessee spent his last 

Thanksgiving Day composing a press release about the severe 

underestimates of radiation released into the biosphere from the 

nuclear fuel cycle. He had just received some alarming information, a 

copy of the memo written by Dr. Walter Jordan, a member of the 

Atomic Safety and Licensing Board and a former Assistant Director 

of Oak Ridge National Laboratories. In 1977, in what has come to be 

known as the "Jordan Memorandum," Dr. Jordan disclosed that the 

estimates of the releases of radon gas from the nuclear fuel cycle had 

been 100,000 times too low. Dr. Jordan's figures showed that as 

many as one hundred deaths could eventually result from each day 

that the nuclear power industry continued in operation. 

With Congressman Allen as he composed his press release was 

Jeannine Honicker, a Nashville businesswoman. Jeannine's daughter, 

Linda, had contracted leukemia at age nineteen, but recovered after a 

difficult and complicated bone marrow transplant. Jeannine's 

husband, Dolph, News Editor for the Nashville Tennessean, had 

written Linda's story for the Reader's Digest. 

In the process of learning about leukemia, Jeannine discovered 

something else. Leukemia is one disease which has been shown to be 

caused by radiation. According to health physicists, a doubling of the 

spontaneous rate of leukemias might be part of the price we would 

pay if we used nuclear-generated electricity. Jeannine was among 

more than thirty intervenors in the licensing process for the world's 

largest nuclear plant at Hartsville, Tennessee. Joining with nuclear 

opponents in ten southern states, she helped to found Catfish 

Alliance. Following Clifford Allen's death, she ran for his seat in 

Congress, unsuccessfully. 

In early 1977 Jeannine met Stephen Gaskin, founder of The Farm, 

a religious community in Summertown, Tennessee, and Albert 

Bates, a paralegal associated with Farm Legal. They agreed to help 

prepare a case against the Nuclear Regulatory Commission. 
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Jeannine Honicker 

On July 29, 1978, a Petition for Emergency and Remedial Action 

was filed with the Nuclear Regulatory Commission, citing the Jordan 

Memorandum and other recent government disclosures and asking 

that the Commission suspend the licenses of the nuclear industry 

pending a complete investigation of the biological effects of low-

level ionizing radiation. 

When the Commission did not respond on an emergency basis, a 

suit was filed in Federal Court in Nashville, seeking an injunction to 

shut down the nuclear fuel cycle. The following telegram was sent 

on September 5, 1978: 

To The Clerk, The Nuclear Regulatory Commission: 

RECEIVED YOUR LETTER DATED AUGUST 30TH, TAKING MY 

PETITION UNDER 2.206 BUT NOT UNDER 2.204. THIS IS 

TO NOTIFY YOU THAT I WILL APPEAR BEFORE NASHVILLE 

DISTRICT COURT AT 8:15 AM WEDNESDAY MORNING, 

SEPTEMBER 6TH, TO SEEK AN ORDER RESTRAINING YOU 

FROM VIOLATING MY CIVIL RIGHTS AND DAMAGING THE 

PUBLIC HEALTH. 

JEANNINE HONICKER 

'Title 10, section 2.206 of the code of Federal Regulations refers to 

regulatory requests, section 2.204 gives the NRC the authority to 

order an immediate shutdown. 
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A temporary restraining order was requested on the basis of the 

NRC's own figures concerning releases of radiation and the 

likelihood that a large number of people might eventually die from 

each day of continued operation. The Court declined to issue the 

temporary restraining order but set a preliminary evidentiary hearing 

for October 2, 1978. 

The complaint filed in Federal Court asked the Judge for the 

following relief: 

I. That the court order the permanent injunction of the 

U.S. Nuclear Regulatory Commission in the following 

specifics: 

(1) The Commission shall revoke the licenses of 

all nuclear fuel cycle facilities over which it holds 

jurisdiction. 

(2) The Commission shall take charge of all 

nuclear material, including uranium ore, fuel cycle 

process stages, and fission products, and safeguard them 

so as to minimize the future hazard. 

(3) The Commission shall continue to authorize 

efforts to isolate these dangerous materials from the 

biosphere. 

(4) The Commission shall isolate the tailings 

from mining, milling, and enrichment facilities from the 

biosphere in such a manner as to neutralize the risk to 

future generations of fatal exposure or chronic health 

effects. 

(5) The Commission shall direct the exhumation 

of shallow land burial sites for nuclear materials and 

shall dispose of these materials in a manner consistent 

with its duty to the public health. 

(6) The Commission shall, in a safe and cautious 

fashion, order the decommissioning and dismantling of 

all existing facilities which handle fuel cycle materials, 

and isolate all hazardous radioactive materials from the 

biosphere. 

(7) The Commission shall issue such rules and 

orders as shall be required to maximally protect the 

public and occupational workers from all possible risks 

associated with exposure to radiation during 

transportation   of  materials   to   repositories.      All 



persons engaged in the emergency clean-up should be 

beyond childbearing age, should be informed of the risk, 

should be paid according to degree of hazardous work, 

and should receive complete medical care and future 

compensation. Non-human automated systems, now 

commercially available, are encouraged for use 

whenever practical. 

(8) The Commission shall order repayment to the 

plaintiff for all expenses incurred in bringing this matter 

to the attention of the Commission and invoking the 

Commission's existing duty. 

(9) In all other ways possible, the Commission 

shall mitigate the damages and lessen the impact of the 

emergency conditions already created. 

(10) The Commission shall begin substantial 

action at once by issuing orders or initiating pro 

ceedings which may be required to address the 

emergency. 

II. That the court issue a temporary restraining 

order requiring that the Commission comply with the 

first two of the above specifics at once, pending a full 

hearing on the complaint. 

III. That a hearing be held to enable the court to issue 

a preliminary injunction requiring of the U.S. Nuclear 

Regulatory Commission all of the above specified relief, 

and that such injunction issue. 

IV. For all other relief that the court deems proper. 

Two of the most respected authorities on radiation sciences 

appeared at this October 2nd hearing as witnesses for Jeannine 

Honicker. They were Dr. John W. Gofman, Professor Emeritus of 

Biology at the University of California, Berkeley, and Dr. Ernest J. 

Sternglass, Professor of Radiation Physics at the University of 

Pittsburgh. Their testimony lasted about four hours. A third witness, 

Dr. Chauncey Kepford, traveled from Pennsylvania with Dr. 

Sternglass but was not allowed to testify on this occasion. Dr. 

Kepford would have testified as to the Jordan Memorandum and the 

underestimated effects of the radon gas emitted wherever uranium is 

processed. 
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The first decision in this case went back to 5,000-year-old Biblical 

Law. October 2, 1978, was also Rosh Hashanah, the Jewish New 

Year. Attorneys for the Nuclear Regulatory Commission had asked 

the Court to postpone proceedings, since two of their attorneys and 

at least one material witness were of Jewish faith. Dr. Sternglass and 

Jeannine's attorney, Joel Kachinsky (both also Jewish), were 

opposed to the delay: A life and death matter should take precedence 

over even a High Holiday. 

Judge Morton dismissed the NRC motion and held proceedings as 

scheduled on October 2. Except for some unnecessary repetitions 

and digressions, the following is a record of those proceedings. 

You are invited to judge for yourself. 
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Judge:    Honorable L. Clure Morton, Chief Judge 

Nashville United States District Court 

For the Plaintiff: 
Plaintiff:    Jeannine Honicker 
Farm Legal:    Joel Kachinsky, Albert Bates 

For the Defendants: 
Nuclear Regulatory Commission:    Stephen Eilperin, 

Leo Slaggie, Sheldon Trubatch United States of 

America:    Irvin Kilcrease, Jr. 
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TESTIMONY 

TRANSCRIPT OF PROCEEDINGS 

October 2, 1978 

BY THE CLERK: Case No. 78-3371, NA-CV, 

Jeannine Honicker versus Joseph M. Hendrie, et al. 

Is the plaintiff ready? 

BY MR. KACHINSKY: The plaintiff is ready. 

BY THE CLERK: Is the defendant ready? 

BY MR. KILCREASE: Defendant is ready. If 

Your Honor please, may I approach the podium? 

BY THE COURT: All right. 

BY MR. KILCREASE: For the record, I am Irvin 

H. Kilcrease, Jr., Assistant United States Attorney, and, if 

Your Honor please, at this time I would like to make some 

introductions of attorneys who will be, with the Court's 

permission, will be representing the Nuclear Regulatory 

Commission. 

If they will come around at this time. If Your Honor please, 

I move the admission of the following attorneys for the 

specific purpose of representing the Nuclear Regulatory 

Commission and the United States government in this case. 

BY THE COURT:    You mean they don't trust 

you? 
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BY MR. KILCREASE: I'm just going to be sitting 

with them. 

The first one on my left, if Your Honor please, is Steven F. 

Eilperin. He's a member of the Bar of the State of New York. 

BY THE COURT: Will you spell his name please? 

BY MR. KILCREASE: E-i-1-p-e-r-i-n, Steven F. 

of the Bar of New York and Federal District Court of the 

District of Columbia. 

The next person is Mr. Leo Slaggie. He's a member of the 

Supreme Court of the State of California. 

And the third person is Mr. Sheldon L. Trubatch. He's a 

member of the Supreme Court of New York. 

BY THE COURT: Motion granted. Delighted to 

have you, gentlemen. 

BY MR. KILCREASE: If your Honor please, one 

other matter, Mr. Leo Slaggie has a hearing problem, and we 

would ask permission of the Court that he be permitted to 

move around to positions where he can hear various witnesses. 

BY THE COURT: He can sit-he can designate one 

place where he's going to sit and stay there. 

BY MR. KILCREASE:    All right. 

BY THE COURT: If he wants to sit over here, we 

will draw him a chair up over here, but now 
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I'm not  going  to have people  running around  the courtroom 

back and forth.   It interferes with my sleep. 

BY MR. KILCREASE: All right, I will confer with 

him and find out where the best position is. 

BY THE COURT: I would suggest—we will turn the 

hearing thing up substantially, but I would suggest probably 

right over here in a seat right here would be where the 

Marshal usually sits. The Marshal will bring up another chair 

over there, and he can keep the Marshal awake. All right, 

anything further? 

BY MR. KILCREASE: Yes, sir, we filed a motion 

to dismiss on September 29th, this past Friday. 

There was a memorandum in support of that motion, and 

we stated in the motion that the exhibits mentioned in the 

memorandum would be produced at this hearing. 

I furnished Plaintiffs counsel with a copy, and I want to 

pass this — file this with the Clerk. 

BY THE COURT:    All right, sir. 

BY MR. KILCREASE: All right, I'm asking the 

Marshal to pass —this is not an exhibit. It is just a pertinent 

part of the Federal Register, Volume 43. I passed it around. I 

want to present the Court with a copy — 

BY THE COURT: All right. 
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DR. JOHN WILLIAM GOFMAN, having 

been first duly sworn, was thereupon called as a witness 

and testified as follows, to wit: 
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DIRECT EXAMINATION 

BY MR. KACHINSKY: I have fourteen exhibits I 

would like to have the Clerk mark that I will use in 

questioning the witness. 

BY THE COURT: Have you shown those exhibits 

to defense counsel? 

BY MR. KACHINSKY:    No, Your Honor. 

BY THE COURT: Pass them over. Let defense 

counsel look at them right now. 

BY MR.  KACHINSKY: 

\s* Would you please tell the Court your name 

and address? 

/JL. My    name    is    John     William    Gofman, 

G-o-f-m-a-n, and my address is 1045 Clayton 

Street, San Francisco, California. 

v^.        And what is your occupation? 

BY THE COURT: Mr. Kachinsky, have you read 

the rules, the local rules of this Court that are in printed form? 

BY   MR.    KACHINSKY:       Yes,    I   have, Your 

Honor. 
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Biography of John W. Gofman, M.D., Ph.D. 

Education 
A.B. Chemistry, Oberlin College, 1939 
Ph.D. Nuclear Chemistry, Univ. of Calif., Berkeley, 1943 
M.D., School of Medicine, Univ. of Calif., San Francisco, 1946 
Internship in Internal Med., Univ. of Calif. Hosp., San Francisco, 1946-47 

Positions 
Academic appointment, Div. of Medical Physics, Dept. of Physics, U.C. 

Berkeley, 1947; advancement to Full Professor, 1954; Emeritus, 1973. 

Concurrent appointment (1947 on), Instructor or Lecturer in Medicine, 
Dept. of Medicine, Univ. of Calif., San Francisco. Medical Director, Lawrence 

Livermore Laboratory, 1954-1957; Associate 
Director, 1963-1969. Founder and First Director, Biomedical Research 

Division, Lawrence 
Livermore Laboratory, 1963-1965. Chairman, Committee for 

Nuclear Responsibility (current). 

Honors and Awards 
Gold-Headed Cane Award, 1946, to graduating seniorforqualities as a 

physician, U.C. Medical School 
Modern Medicine Award, 1954, for outstanding contributions to heart disease 

research 
Lyman Duff Lectureship Award (Amer. Heart Assoc), for research in 

atherosclerosis and coronary heart disease 
Stouffer Prize, 1972, for outstanding research contributions in 

arteriosclerosis 
One of the 25 Leading Cardiologist Researchers of the Past Quarter-Century, 

American College of Cardiology, 1974 

Patents 
• Discovery of Fissionability of Uranium-233 

• Two Processes for Isolation of Plutonium 

Books Published 

What We Do Know About Heart Attacks 
Dietary Prevention and Treatment of Heart Disease (with A.V. Nichols 

and V. Dobbin) Coronary 

Heart Disease 
Population Control through Nuclear Pollution (with A. Tamplin) Poisoned Power: 

The Case Against Nuclear Power (with A. Tamplin) 

Other Publications 
Approximately 150 scientific articles encompassing the following fields: 

• Lipoproteins, atherosclerosis, coronary heart disease 

• Trace elements by X-ray spectroscopy 

• Chromosomes and cancer 

• Medical effects of ionizing radiation 

• Nuclear power, the hazards of plutonium and other sources of ionizing 

radiation 



BY THE COURT: Those rules provide that you will 

give a summary of all of this background information and ask 

one question and ask the witness if that's correct. Do you have 

all that information that you can recite? 

BY MR. KACHINSKY: Yes, I do, and Exhibit No. 5 

is a biographical sketch. 

BY THE COURT: Let Exhibit No. 5 be filed as an 

exhibit and go on to a pertinent question then. Let Exhibit No. 

5—do you have it over there? Let it be filed. I will read that. 

You don't have to go into that. Exhibit No. 5 is a vitae, all 

right. 

[Marked and filed Exhibit No. 5 in evidence] 

BY THE COURT:    Go ahead, sir. 

BY MR. KACHINSKY:    [Continuing] 

\J* Okay, as a result of your education and 

experience in relevant areas, do you feel qualified 

to answer questions on radiation physics and biology? 

A. 

a 

Yes, Sir. 

Could you tell us briefly what is radiation? 
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l\ . Radiation is one form of energy.    We have 

radiation ranging in wave length all the way from 

very long wave length to very short wave length, and the types 

of radiation we are concerned about here are those of very 

short wave length in the form of X-rays and gamma rays; and 

in addition these can be generated by machines, for example, 

X-ray generators, or they can come from natural and man-

made substances. 

In addition to that form of radiation, we have particles that 

can be emitted by radioactive substances, such as electrons, 

which we call either beta rays or positrons. 

We have alpha particles which are charged nuclei of 

helium. 

These are all forms of radiation; either waves in nature or 

particles. Actually the waves are also regarded as particulate 

for some purposes. 

Vg/. Okay.    How does radiation affect living 

organisms? 

x\. In general, ionizing radiation affects living 

organisms in a destructive manner. It causes, as it 

goes through the cells of living organisms, the ripping away of 

electrons from the molecules or atoms in which they are 

present and thus altering those atoms and molecules to some 

other form. 

In addition to ripping away electrons from atoms and 

molecules, it can often displace electrons from one energy 

state in the molecule to another. All of these have the effect of 

altering the naturally occurring substances in a biological 

organism. 
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Q, And what is the effect of radiation on cells and 

genes? 

A 

There are probably many effects. The major one that we are 

concerned about in cells is upon the genetic material or genes 

which reside in the nucleus of cells in the form of a long 

chain-like molecule that is twisted around and is called DNA, 

and radiation can break that chain, which is one very important 

effect. It can also alter the chemical structure of some of the 

submolecules of that chain, and if those submolecules of the 

chain are altered, the information contained in the cell's 

genetic environment or genetic endowment is simply changed 

and it won't do the right things thereafter. It would do different 

things from what it normally does. 

o. And how is radiation connected to cancer? 

l\. We cannot be sure of the  mechanism  by 

which radiation is connected to cancer, but we can 

be absolutely certain from the evidence that has been adduced 

that radiation is one of the causes of human and animal cancer. 

As I said, we do not know the exact mechanism. The 

leading speculations are that radiation by its ability to either 

break or rejoin in an abnormal way these chains of genetic 

information in the cell lead to an alteration in the control 

mechanism for the cells. 

Ordinarily human organisms and other animals are very 

remarkable in that we do not have cells going on 
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to reproduce wildly. 

A man's liver grows to a certain size, and, indeed, when 

some cells are injured, it replaces those cells, but it doesn't 

replace an infinite amount of those cells. The same is true for 

the lining of the intestinal tract. The same is true in the bone 

marrow for the blood cells. 

We think of cancer primarily as a cell that no longer 

responds to the control mechanisms that tell it not to keep 

reproducing, and then we get a mass growing and invading 

other tissues. 

We think the information in the cell to cause this non-

proliferation when it's not needed to be a control mechanism 

that is in those chains that I spoke of, and the genes are 

organized into forty-six structures in a normal cell in humans, 

called chromosomes. 

It is entirely possible, though not proven, that one of those 

chains is the regulator of telling the cell when to divide and 

when not to; and if you injure that regulator, that cell no longer 

has the information to tell it not to divide in appropriate 

circumstances, and that itself can be cancer or leukemia. 

However, I would like to say it is a speculation that this 

regulator gene mechanism is the mechanism; but most 

scientists think the defect that leads to cancer is some injury to 

the genes or chromosomes in the nucleus of the cell. 

\s»        And how long would it take for this cancer to 

develop? 
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A 

If the injury to a cell, for example, when you were irradiated is 

immediate within fractions of a second, that injury is there, 

and the type of injury that can lead to cancer has been 

produced and is essentially irreversible. Certain forms of 

injury are reversible, but we are concerned about the 

unrepaired or irreversible injury, and we know that occurs and 

that's immediate. 

So the cell, the person has the injury right away. It's not a 

question of the injury developing later. He has been injured 

the moment the cell has been irradiated. 

Thereafter the only way you detect a cancer is when there is 

enough of it to be felt or seen or detected by an X-ray 

examination as a spot on a lung. Now, that takes, generally 

speaking, an amount of cancer of at least of the order of about 

one gram, about a four-hundredth of a pound, and when you 

have one gram of cancer, you already have about a billion 

cells. 

So, when you ask me how long does the cancer take to 

develop, in essence the cell that is predestined to cancer from 

the injury it received immediately is there right at the time of 

the radiation. 

How long it takes for one cell to divide to two and two to 

divide to four and even further changes in that cell, as it goes 

on to become that billion or more that it takes to be detectable, 

can be very variable. 

We can see in experimental animals cancers in months or 

less than a year. 

In the human, certain forms of leukemia have been proven 

as early as three to five years after the irradiation. 

Most of the solid forms of cancer, when we think of lung   

cancer,   kidney   cancer,   brain   cancer,    colon 
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cancer, breast cancer, we think of periods more like ten, 

fifteen, twenty years. 

But I would like to point out that it's a fallacy to think that 

nothing is happening between the initial injury and ten years. 

When we say that we see the cancer provably at ten years, it 

means for the number of people that have been studied in a 

given observation, that it was only possible to prove it 

definitively at ten years. If you had a hundred times as many 

people, you might have proved the cancer's existence in two 

years or even one year. 

a Can   leukemia   or   cancer   be   specifically 

identified as caused by ionizing radiation? 

A 

There is no reasonable doubt in my mind or to my knowledge 

from the scientific literature on the part of anyone that 

radiation is a cause of leukemia or cancer. 

Now, the way you asked the question, I believe, is can it be 

identified? 

A specific cancer or leukemia does not raise a little flag 

which indicates that radiation was the causation, and since 

there are other causes of cancer besides radiation, we cannot 

specify that a given cancer was totally caused by radiation. 

But the evidence beyond any reasonable doubt is if you 

take any two groups of humans, otherwise identical, irradiate 

one group and not irradiate the other, there will be provably 

more cancers and leukemias in the irradiated group than in the 

non-irradiated group. 

And,   moreover,   if   you   have   a   human   subset, 
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as for example occurred in Hiroshima and Nagasaki survivors, 

where there were people who were at various distances from 

the radiation source, mainly the radiation from the nuclear 

weapon, we can subdivide those people into those who had 

successively higher amounts of radiation and the number of 

cancers goes up the more the radiations. So, that is the nature 

of the proof, and it is beyond a reasonable doubt. 

\Jj> What   is   the   effect   of  radiation   on   the 

developing fetus? 

M\ . Radiation injures,  as I mentioned  earlier, 

the genetic material, and it's that material that is 

guiding the cells in a developing fetus to form the various 

organs and tissues that have to be formed to go from an ovum 

all the way to an embryo and finally to a fully developed 

human. There is considerable evidence in a variety of types of 

studies which indicate that the developing fetus is more 

sensitive to ionizing radiation in terms of the effects caused 

than are children, and children more sensitive than adults, and 

even within the developing fetus in the first trimester of 

pregnancy, the fetus is much more sensitive to radiation injury 

than in the third trimester of pregnancy. 

So what would be the result of this effect? 

The result we have now of studies confirmed 

around the world,  based  upon very large 

population samples initiated over twenty years ago by 

Dr. Alice Stewart in Great Britain and which have 

proved   beyond   statistical   doubt   that   for   fetuses 
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irradiated just by a very small dose of diagnostic X-rays in the 

third trimester of pregnancy of about a fifty per cent increase 

in the incidence of cancer, cancer fatalities of all types, 

leukemia of all types, during the first ten years of life, just 

from the amount of radiation received from a diagnostic study 

of the mother; and for fetuses in the first trimester, the 

sensitivity is something on the order of ten to fifteen times as 

high. 

And, moreover, Dr. Stewart's work has shown by 

comparing women that had, just for a variety of reasons but 

not related to their health, one, two, three, four or five X-ray 

films during that examination, that the number of cancers and 

leukemia in the children of those women goes up in proportion 

to the amount of radiation the woman had, all at very low 

doses of total amount of radiation. 

a 

A. 

a 

What   is   the   result   of  radiation   in   the 

overall population and/or the gene pool? 

And/or the gene pool, did you say? 

Yeah, the overall population and the gene pool? 

x\ . There are—first of all, if we are talking about 

a massive irradiation dose in terms of the unit that 

is usually used, rem of roentgen or the rad, when you're 

talking about irradiation doses in the neighborhood of three 

hundred to four hundred rems, if you do this all at one sitting 

in a fraction of  a   second   or   a  few  minutes   or   an   hour,   

you 
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would kill fifty per cent of the people outright. 

But the concerns, I think we are discussing primarily in the 

nuclear fuel cycle or what we refer to as the effects of 

radiation at more modest doses, and the effects of radiation at 

those more modest and even low doses is very serious, but it's 

of a different type, not immediate type deaths, but rather the 

occurrence of extra cases of death due to leukemia, the 

occurrence of extra cases of death due to every major form of 

cancer. 

And for those people who are still in their reproductive 

years, either male or female, we have the injury that can occur 

either to the sperm-generating cells in the testes and to the 

ovum-generating cells in the ovary, and injury to the genes 

there can provoke hereditary changes and diseases and deaths 

in generations for many generations beyond that of the 

irradiated individuals. 

So we refer to two types of injury due to low and modest 

doses of radiation; somatic, meaning those that occur in this 

generation, and those are cancer and leukemia; and genetic, 

meaning those effects that will occur in subsequent 

generations as a result of the irradiation of this generation. 

Q, Could you briefly explain how the nuclear fuel 

cycle zvorks? 

A 

The nuclear fuel cycle is essentially a system 

devised to extract some of the energy that is 

potentially available from such substances as uranium 

or plutonium or thorium. 

In  the  case  of  the  nuclear  fuel   cycle   currently 

in place, we are using one of the forms of the uranium 
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that  occurs  in  nature,   the   so-called   uranium   235 

isotope. 

This in nature is only seven-tenths of a per cent of uranium, 

and in the fuel cycle in place in the United States, we must 

first enrich that uranium to about two to four per cent uranium 

235. 

So the steps you have are first to somewhere find the source 

of ore that is rich enough in uranium to be worth extracting, 

namely the money and energy costs of getting uranium out 

being such that you think you can get more energy back. 

You must isolate the uranium from that ore and leave over 

the mountain of residues that are radioactive from that ore. 

Then in the United States cycle in place now, you must go 

through, at this moment, the process mostly used is gaseous 

diffusion, to separate the lighter uranium 235 from the 238 and 

thereby enrich it, and then place it in a device known as a 

reactor, which is a configuration in which, if your arrangement 

is correct, you can get uranium 235 nuclei to undergo fission. 

And in undergoing fission, they produce neutrons, the same 

as the neutrons that initiated the fission. 

And if you have things arranged properly, there are enough 

neutrons left over after everything else that might steal one of 

the neutrons in the reactor to keep the chain reaction going. 

And for every uranium 235 that we fission, we get about 

two hundred million electron volts of energy, and that's a large 

amount of energy per nucleus, and will produce radioactive 

by-products called fissionable products, which have long, long 

half-lives and will have to be isolated. 

At the same time, from some of the major components  in  

the  nuclear  fuel   cycle,   mainly   the 
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uranium 238, we produce the by-product known as plutonium 

239 through the capture of some of those neutrons and a 

couple of intermediate reactions. 

Now, this chain reaction produces the energy, as I 

mentioned by the fissioning. 

Water is circulated through the clad tubes that contain the 

uranium fuel. That water is cooling the fuel and itself being 

heated, and either is kept under pressure and brought on to a 

high temperature by the chain reaction, and the water is 

transferred through a series of pipes to a steam generator 

where it transfers its energy to a secondary set of pipes and 

then gives rise to the so-called pressurized water reactor, or the 

water that is passing by the fuel elements can go directly to a 

turbine and turn the turbine. 

In the former case, the pressurized water, it is the water in 

the secondary system. 

And so you finally have your heat converted either into hot 

water that transfers to a secondary system and then steam, or 

you have steam produced directly by boiling water, and you 

turn a turbine and generate electricity from this energy. 

Most of the energy is lost, of course, because we cannot 

transform more than a certain amount of the energy as heat 

into electricity. That's limited by the laws of thermodynamics. 

And, unfortunately, the accumulation of some of the by-

products of the reaction, namely, the fission products, leads to 

an accumulation of materials which have a tendency to steal 

the neutrons, so that every year in a three-year cycle you must 

take some of the so-called spent fuel rods out of the reactor 

and replace them with new fresh uranium; and these spent fuel 

rods have a very, very high radioactivity in a modern thousand 

megawatt power generating reactor, 
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and they must  be  in some way  isolated from  the biosphere. 

Either they are kept for the moment in the form of the spent 

fuel rods, or, in some experimental reactors and in some other 

countries, the fuel rods are chopped up and dissolved and then 

an effort is made to recover the unused uranium and some 

other plutonium that has been produced and to separate that 

from the fission products which are regarded as a waste that 

must be isolated from the biosphere essentially indefinitely and 

virtually perfectly. 

\J»        Is   the   routine   release   of   radionuclides inherent 

in the design of the nuclear fuel cycle? 

I\. Yes, the cladding that is put around the fuel 

elements in a reactor can never be perfect. You see, 

the problem is that you want to have a thin cladding to keep 

most of the radionuclides inside the fuel rod and not have it 

leak out into the water while you are operating. 

But also you need to have a very good heat transfer 

between the water and the fuel rod in order to prevent the fuel 

rods from melting, which is a thing to have to worry about in 

the systems. 

And as a result, that thinness of the cladding makes for a 

certain number of imperfections, and we know that a certain 

fraction of fuel rods have pinholes and other leaks, and, 

therefore, some of the radioactive by-products, particularly 

noble gases and iodine get into the circulating system, and 

some of them are routinely released, and the licenses allow 

them to release a certain amount of the radioactivity during 

routine operations,  and they are released by actual 
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measurement from all of the nuclear power plants that are 

operating. 

\J» What about the other parts of the nuclear 

fuel cycle that you described? Is there a release of 

radionuclides? 

/*.. One, I think it would be virtually impossible 

to operate any part of the nuclear fuel cycle without 

some release of radionuclides. 

If you were to chop up the fuel elements and then try to 

dissolve them so you could get back your uranium and 

plutonium, you would release possibly even greater amounts 

by far than in the nuclear reactor itself, and that's a concern for 

some of the radionuclides, such as carbon 14, a very dangerous 

one and probably one of more concern with respect to health 

effects than many others. There's no technology even known 

for keeping that from getting out at the present moment in any 

part of the fuel cycle. 

And we hear about waste disposal. We have no method in 

place, and I think a fair description is we really have no 

method in mind for disposing of the waste and my concern is 

far more not what is going to happen down in some burial 

ground, although that is of grave concern. My concern is the 

losses that we have on the way, which means radioactive 

substances get into the biosphere and thence to man and injure 

his genes and chromosomes producing those somatic and 

genetic effects I mentioned    earlier. 
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a Okay,   you  mentioned  plutonium   earlier. 

Could you tell us about plutonium? 

A 

Yes, I mentioned earlier that plutonium is not a 

fission product. 

It is a by-product of the operation of the reactor and is 

regarded by those in the nuclear industry as a valuable by-

product, because plutonium itself, plutonium 239, one form of 

plutonium — there are several —is made from uranium 238; 

that's not the usual one used in the reactor to generate most of 

the fission energy, but the plutonium 239 is made. It can be re-

isolated and will help support a chain reaction in a new 

reactor, because you can split it. 

The problem with plutonium is that the form you would 

want to use it in a new reactor is in the form of plutonium 

oxide, which is one chemical form, and in order to prepare that 

you get it into fine particles of plutonium oxide about a 

millionth of a yard long. They are tiny particles, and they are 

precisely the type of particles which, if inhaled by men, will 

lodge in the lung, and we have estimates of the lung cancer 

potential of those plutonium particulates. We regard it as one 

of the most serious lung cancer agents that we could think of, 

because it emits alpha particles, and alpha particles, energy 

amount for energy amount, are expected, from all of the data 

we have today, to be about ten to twenty times as effective as 

other forms of energy. 

Now, there's not a shred of doubt that alpha particles 

produce lung cancer in man. We have that evidence from the 

uranium miners, and the alpha particles from plutonium are 

just about the same energy  as  those  in  the  uranium  miners'   

exposure. 
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So, there's no doubt. 

There is some controversy among workers in the field as to 

exactly how long these particles of plutonium would lodge in 

the lung and how long they lodged determined how many 

cancers you will get. 

My estimate is for the kind of plutonium that you get from 

the nuclear fuel cycle, that in nonsmokers of cigarettes, about a 

four hundredth millionth of a pound will guarantee human 

lung cancer, or stated another way, a pound of plutonium has 

enough in it if finely divided and put into human lungs to 

cause four hundred million human lung cancers. 

And my estimate is that the cigarette smokers in the 

population, because of the damage to part of their clearance 

mechanism, their lungs might be a hundred times more 

sensitive to the effects of plutonium. 

If the fuel cycle does initiate the step of reprocessing to get 

back this plutonium—we have done it experimentally — and 

there was a period for a while in New York where a company 

did do some reprocessing of commercial fuel; that is closed 

down now—we will be handling thousands and thousands of 

pounds of plutonium in the fuel cycle, and that is where the 

hazard comes up, because of its enormous lung cancer 

potential. 

That's not the only effect of plutonium. If it gets into the 

biosphere, on the ground and into waters, some of the 

plutonium is fairly insoluble and not easily taken up by-plants 

or by man through eating it. As I mentioned, the hazard 

through inhalation is enormous. 

But the recent works on plutonium indicate it's even a lot 

more of concern by ingestion, that is, eating, than was   

thought   before,   because   plutonium   has   the 
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notorious capability of interacting to form very, very tight 

chemical complexes with certain molecules, organic 

molecules, that occur in nature, and these things can facilitate 

the uptake of plutonium into plants and, hence, into man. 

And rather recently there has been scientific evidence that 

shows that all the estimates of the low hazard of any 

plutonium — that has nothing to do with the very high hazard 

of breathing it —that the low hazards estimated about eating it 

are wrong and wrong by about a thousand times, because 

plutonium in the presence of, for example, drinking water that 

has been treated with chlorination, which is the case in the 

United States very widespread, gets converted from the plus 

three or plus four oxidation, or what we call valence state to 

plus six, and the plus six state is very much more readily 

absorbed than is plus four. 

I have worked with plus four and plus six plutonium in the 

laboratory myself, and I know that the behavior of plutonium 

in the plus six state is very, very similar to that of uranium. 

In fact, I developed and patented a process for separating 

plutonium based upon this. 

And so this grave error in the underestimate of a hazard 

from ingestion may even make the eating of plutonium as bad 

a problem as the breathing. 

a What    are    the    chances    of   plutonium 

escaping? 

A. 

Well, I think that's a question that's really related   to   

Murphy's   Law   in   some   ways, which states that anything 

that can happen will. 
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I could not say what the chance is in a given operation that 

one per cent, a tenth of a per cent or a hundredth of a per cent 

will escape, but I can give you experience. 

For example, plutonium is handled in great amounts at 

Rocky Flats, Colorado, and in 1969 they had a big fire there, 

and there was some concern about how much plutonium had 

gotten out. 

And the Atomic Energy reports were that no more than a 

milligram of plutonium had gotten out. 

Dr. Edward Martell was skeptical about that and went out 

and measured plutonium outside the plant miles away from the 

plant and found plutonium on the ground there. In fact, the 

final estimate he made was about half a pound, which 

indicated that the Atomic Energy Commission had 

underestimated the escape of plutonium by two hundred 

thousand times. 

The Atomic Energy Commission then put their own 

research workers from the Health and Safety Laboratory of 

New York onto the problem, and they confirmed the general 

size of Martell's estimate of how much had escaped. 

Later it turned out that it wasn't the fire that had caused the 

escape of plutonium, but it indicates a pathway that they hadn't 

even thought of before for much more escaping than the 

engineering calculations would have led them to believe; and 

this is why the Atomic Energy Commission was so gravely in 

error on the amount they had released. 

What was the mechanism? They were machining plutonium 

in this plant, and they had some plutonium left over from the 

machining, and they would be putting them in barrels of oil to 

store until some later date that they would be able to reprocess 

and get the plutonium back. But momentarily in the Rocky  

Flats  plant   they  didn't  have  the  facility  to 
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do that, so they stored the barrels in an area called the 903 

Area at Rocky Flats out in the open. 

And finally they had approximately five thousand five 

hundred barrels stored there, and barrels have a notorious 

capacity of rusting, and about a fourth of the barrels did rust 

out, and the plutonium and all leaked into the ground, and then 

the plutonium was available as particles on the ground, 

attached to soil particles, and that area is characterized 

sometimes by winds in the forty to seventy mile an hour 

region, and the winds picked up the plutonium particles, and 

that's how half a pound at least got moved off site nearly all the 

way to Denver. 

So in answer to your question, I feel I have answered it, that 

all kinds of things can happen that can lead an engineering 

calculation that no more than one per cent or a tenth of a per 

cent or a thousandth of a per cent will get to get out to be off 

by two hundred thousand times. 

v^.        And how long does plutonium last in the biosphere? 

l\ . Plutonium has a half-life—plutonium,  the 

239, the major form, has a half-life of twenty four 

thousand four hundred years. 

Now, there's a very simple way to decide how long 

something is hazardous biologically. 

You see, in one half-life there is only half as much of any 

amount you start with. In two half-lives, there's a fourth. 

And scientists generally feel unless you started with an 

astronomical quantity, that if you wait ten or twenty half-lives, 

you are down to a fairly innocuous situation. 
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So for plutonium, you would only have to wait two hundred 

forty thousand to four hundred eighty thousand years to have it 

rendered fairly innocuous. 

\y. Okay. You have worked on a number of government 

projects since the earliest period of the country's 

experimentation with nuclear power. Could you please briefly 

explain the history and development of standards of safety for 

the industry? 

f\. Yes, I have been with nuclear energy since 

before there was an Atomic Energy Commission 

and before there was a Manhattan Project. In fact, I was a 

member of the early team that did some of the work that led 

up to the Manhattan Project. 

At that time we knew that radiation was harmful, because 

we had the experiences of the early workers with X-ray and 

with uranium and radium, including Madame Curie, who died 

from radiation poisoning. So there was no doubt of the harm 

of radiation. 

But for a very strange reason, and based upon no evidence 

at all, some scientists made the presumption that just because 

you could recover from the acute effects of a dose of radiation, 

say, you gave a lot of radiation to the skin and the skin became 

red, and then the reddening went away, they made the 

incorrect assumption that the danger of cancer or leukemia 

might be also correctable by spacing the radiation out. No one 

really believes that any more, but at the time I started to work 

in the Manhattan Project,   there   were   such   notions   

kicking   around, 
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and so the amount permitted people was quite high. 

In fact, in 1954, which was early history, but still fourteen 

years beyond the time I started to work, there's an 

organization, quasi-governmental, ostensibly concerned with 

radiation protection known as the National Council on 

Radiation Protection and Measurements, and they issued a 

statement that we could give one-tenth of a unit per day to 

people without a physical effect, thirty-six units per year. 

I might point out to you that today and in force for the last 

ten years is a statement that we can't even give one-fifth of a 

unit per year. In other words, the standards have come down a 

hundred and eighty times in the period from '54 to '69 in terms 

of what people thought it was all right for humans to take. 

And in 1979, by recommendation of the Environmental 

Protection Agency, a standard approximately a sixth of that 

one is going into effect. 

So you have had an enormous tightening of the standard, 

because the history of all of the things that have come to light 

from people irradiated in a wide variety of circumstances, that 

radiation is a far, far more potent cancer producer than was 

thought, and leukemia producer. 

And from the genetic evidence that developed during this 

period of the Manhattan Project up through the Atomic Energy 

Commission, it was proven that it wasn't a matter of high 

doses; that as you went down in dose, you got lesser effects, 

but there was no evidence of a safe dose at all. 

And so every one that I know of, every international body, 

the literature of which I read, concerned with radiation 

protection, operates on the principle that there is no such thing 

as a safe dose, and certainly no    scientific    evidence    has    

ever    been    adduced 

42 



that there is any amount that is safe. 

\J •        At this present time would you still call nuclear 

power an experiment on human... 

/*. • Nuclear   power   is   one    of   the    greatest 

experiments being conducted on the human species 

and on the biosphere in general. It's sort of a game of chance. 

We create —no one can argue, it's just an arithmetic 

exercise to figure out the quantity of radioactivity we produce, 

and the name of this whole experiment is, when you consider 

the enormous complexity of the fuel cycle, all of the steps that 

must be gone through, chemically, transportation and 

otherwise, everything hinges on what percentage of this great 

quantity of radioactivity gets out. 

If the percentage is a trillionth of the amount you make, 

only a small number of people would die. 

If the percentage is a thousandth, we will have a cancer 

disaster of great magnitude and a genetic disaster. 

So, it's a question of what we'll experience over the years 

under all circumstances of acts of God, tornadoes, 

malevolence, human error, machine malfunction, what will be 

the percentage that gets out? That's an experiment, and we 

don't know that answer. 

\J'        All right, I would like to introduce—show you 

Exhibits 6and 7 and ask you what they are?   Could you tell 

us? 

A. Which one? 
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A. 

That one first, the tables first. 

Yes, I have seen this table before in connection with some of 

my studies and participation in the GESMO, that's the Generic 

Environmental Statement for Mixed Oxide Fuels, and this is 

the Final Environmental Statement on Plutonium Recycling in 

that same set of hearings, and I have studied that, too. 

a And what do those tables mean? 

-tV • These tables describe the estimated health 

effects. 

Health effects is a word that is commonly used in the 

industry to mean deaths from the light water industry in the 

period from 1975 to 2000, and they describe the expected 

number of cancer deaths from bone cancer, thyroid cancer, 

lung cancer and all forms of cancer, and they describe it, the 

genetic defects, certain types, and all genetic defects if we just 

stored our fuel rods without doing anything with them, if we 

do chemically chop them up and break them and only recover 

the uranium, which is called the uranium recycle in this table, 

or if we chop them up and try to recover and reuse the uranium 

and the plutonium. 

My personal scientific work and analysis of this data 

indicates that the Nuclear Regulatory Commission has 

underestimated the effects of all these things by a very large 

factor. 
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TABLE S-5 

Estimated Health Effects from U.S. LWR Industry 1975-2000* 

Source:    NUREG-0002, Generic Environmental Statement on the Use of Mixed 

Oxide Fuels in the LWR Fuel Cycle {GESMO), NRC, 1976 

No Recycle 
Option 

U Recycle U + Pu Recycle 

 

Type of Health Effect 
U.S. Option 

Occ. Non Occ. Foreign    Total 
U.S. Option 

Occ. Non Occ. Foreign     Total 
U.S. Option 

Occ. Non Occ. Foreign    Total 

 

Bone Cancer Deaths 

Benign and Malignant 
 

Thyroid Nodules 1,300 160 

Thyroid Cancer Deaths 51 6.6 

Lung Cancer Deaths 360 31 

6.9       140 

69   1,500        1,230 

2.8 60 50 

4.7       390 330 

97 

800 

32 

53 

 

23        160 

300    2,300       1,200 800        300    2,300 

12 94 48 32 12 92 

29        420 290 51 27        370 

 

Total Cancer Deaths 550 530 28    1,100 540 620 120     1,300 530 570 120    1,200 

 

Specific Genetic Defects 

Defects with Complex 

Etiology 

650 

410 

620 

390 

33    1,300 

21        820 

630 

400 

730 

460 

140     1,500 

91 950 

620 

390 

660        140    1,400 

89        900 

Total Genetic Defects 
1,100        1,000 54    2,100       1,000 1,400 170     2,400        ii000       1,100        230     2,300 

"Exposed populations are indicated as follows:    Occ. = occupational exposure of U.S. LWR industry worker; U.S. Non Occ. = Non-

occupational exposure of the United States population; Foreign = nonoccupational exposure of world population, excluding U.S. 

90 42 45 22        150 90 39 
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Does  the Nuclear Regulatory  Commission currently 

use these tables? 

Well,  I think this is dated something like 1976, and I'm 

not sure what their thinking is as of today in 1978.     I'm 

sure they are constantly undergoing revisions in their own 

thinking. 

I do not have their up-to-date view on every number in this 

table. 

a Okay,   this   report   is   called   the   GESMO 

Report? 

A 

Yes, these are both parts of the general proceedings that were 

called, the preparation of a Generic Environmental Statement 

on Mixed Oxide Fuels. At the time the United States was 

considering taking the spent fuel assemblies from the reactor, 

chemically dissolving them and separating out and getting 

back the plutonium and uranium, and then making new fuel 

rods partially out of plutonium and partially out of uranium, 

and this whole set of hearings was to consider all of the kinds 

of impacts, economic, health, and other, of doing that. These 

hearings were suspended by the decision, as pursuant to the 

decision of the President of the United States, to not go ahead 

with recycling at this time. 

BY MR.   KACHINSKY:    I move  to  have these 

exhibits placed in evidence. 

BY THE COURT:     Without objection Exhibits 6 

and 7 are now in evidence. 
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[Markedand filed Exhibit Nos. 6and 7 in evidence] 

B Y THE COURT: This is a good time to go to 

lunch. It's 12:00 o'clock. We will recess until 1:00 o'clock. 

BY THE CLERK: Everyone rise, please, court is in 

recess until 1:00 o'clock. 

[Thereupon Court recessed for lunch] 

 
John Gofman and Albert Bates 

BY MR. KACHINSKY:    [Continuing] 

\J-        I would like to ask you, Dr. Gofman, do these  tables  

also,   besides  indicating   the 
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recycle   option,   indicate   the  present  fuel   cycle presently 

being used? 

/\. Yes. This table is divided into three parts. 

The no recycle is what we call the throwaway cycle 

of just keeping the spent fuel rods that we take out of the 

reactor; that is the current system, and the other two columns 

of the table are possible future options. 

a And what is the number of deaths assessed for 

that present fuel cycle option? 

A 

For the present fuel cycle, that is, the way we 

are going now,  and the estimate would be 

for the current industry, between 1975 to 2000, would 

be one thousand one hundred total deaths from cancer 

in the U.S.A. 

a And what about for genetic. 

-TV. I'm  sorry,   let me  correct  that.     Of that 

one thousand one hundred deaths,  twenty-eight of 

these would be in foreign countries. 

And what about the genetics? 

x\. The genetic defects estimated in this table 

would be for this same cycle that we are now in, 

two thousand one hundred genetic defects. 
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a 

Okay,  thank you.     Do you  know Alice Stewart? 

Yes, I do know Alice Stewart. 

Could you give a  brief summary of her 

credentials? 

A. 
Dr. Alice Stewart is one of the world's most renowned 

radiation epidemiologists, and she has now to her credit two 

major landmark studies that are very relevant to the nuclear 

fuel cycle. 

The first, the demonstration which I alluded to earlier 

today, that very low doses of radiation, those in the diagnostic 

X-ray range, can produce a fifty per cent increase in all forms 

of cancer and leukemia in children when the mothers are 

irradiated, and more recently Dr. Stewart has collaborated 

with Dr. Mancuso and Dr. Kneale in producing a report 

showing the extra cancer deaths in atomic workers at the 

Hanford plant at the doses of radiation that are allowable, 

which is a study which shows that the allowable dose has 

nothing to do with being a safe dose. 

vy. Okay, did she do a study on leukemia? 

l\ . The study she did on the children was a study 

both on leukemia and on various forms of 

cancer, and the results for leukemia were just about 
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the same as the results for other cancers, approximately a forty 

to sixty per cent increase associated with just X-raying the 

mother. 

Were efforts made to discredit this study? 

-fA.. Oh, yes, this was a study that went down hard 

with people who had this myth in mind that you 

had to have a high dose of radiation in order to get cancer and 

leukemia. 

These studies were initially reported in 1956, '58, and there 

were all kinds of statements that it couldn't be so and it 

shouldn't be so, but it has been confirmed now in several 

studies. 

Hers were done in Great Britain, vast numbers of 

individuals in the studies, not a question of statistical 

problems. She had way more than enough to prove her point. 

It has been confirmed by a study by MacMahon in this 

country. It has also been confirmed in a study by Gibson, the 

so-called Tri-State study, and in two successive years, two 

leading British radiation biologists, health physicists and 

radiologists, one Dr. Robert Mole has confirmed that he 

believes Alice Stewart's data proves causation of cancer and 

leukemia by radiation in those children. 

And a year later in the British Journal of Radiology, Dr. 

Eric Pochin has also confirmed it. 

So I know very few people in the scientific community now 

who take this issue with Dr. Alice Stewart's studies. 

\J»        Have  you   also   analyzed   her   data   inde-

pendently? 

-50- 



JL\ . I have analyzed independently the study of 

the atomic workers.     I have not done an 

independent study of the children. 

But I have done an independent study totally from scratch 

using the prime data for the Hanford workers in which it was 

proved by Alice Stewart and Dr. Mancuso that the so-called 

occupational dose is not safe, and I have reached my own 

conclusions by a method of approach to the data totally 

different, a method that I believe will withstand any of the 

criticisms that have been levelled at some of the previous 

analyses, and I arrived at essentially the same conclusions that 

Dr. Stewart and Dr. Mancuso do. 

And what is that conclusion? 

That conclusion is they said it takes about thirty-three 

units of radiation, the rem unit, to double the frequency of 

cancer in workers. 

In other words, if the workers were going to get ten cancers 

for every thirty-three rems, they will get another ten, double 

what the spontaneous is. That is the Stewart-Mancuso 

conclusion. 

My conclusion is thirty-eight rems to do the same, and that, 

incidentally, since I have published such analyses before from 

people getting higher doses of radiation, indicates that I had 

previously underestimated the hazard of radiation. The true 

cancer hazard is worse than I thought, and my number is 

thirty-eight, theirs is thirty-three —to double — between 

thirty-eight and thirty-three arrived at by totally independent 

methods of analysis consists of excellent agreement; ten per 

cent apart is nothing in such studies. 
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How has this study been received by the Nuclear 

Regulatory Commission? 

My study or Dr. Mancuso's? Dr. 

Mancuso's. 

The material I have read from the staff of the Nuclear   

Regulatory   Commission   is   that 

they have acknowledged the study. 

They have said that some people have criticized 

the study as having methodological deficiencies and 

ambiguities. 

But they have also studied in the material from the 

Nuclear   Regulatory   Commission   that    I    received 

from them that there appears to be something there, 

and   I   believe   my   own   analysis   is   free   of   any 

methodological ambiguities. 

\J*        Okay, are there any other instances that you know 

personally that scientists have been discredited? 

You mean the effort to say their studies were wrong? 

Yeah. 

I know quite a number, the Atomic Energy Commission  

during   its   existence   did   not look   favorably   upon   

people   who   indicated   that 
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radiation was harmful, because their whole thrust was to 

suggest that there was some safe dose of radiation. 

Dr. Arthur Tamplin, my colleague, when we published the 

paper showing that radiation would produce twenty times as 

many cancers per unit of radiation as had been thought, Dr. 

Tamplin had some of his scientific papers censored. 

He had twelve of his thirteen scientific colleagues taken 

away from him. 

He was honored by the American Cancer Society with an 

invitation to come and talk to them about his work, and 

ordinarily in our laboratory sponsored by the Atomic Energy 

Commission that's a great feather in the cap of the laboratory, 

but Dr. Tamplin had two days pay docked to go to that 

meeting, which had never happened before to a scientist, to 

my knowledge. 

Myself, my staff was not taken away in connection with 

this, the radiation work, but I did lose two hundred fifty 

thousand dollars a year from my cancer chromosome work, 

which is directly a harassment for my position on this. 

More recently when Dr. Mancuso made his announcement 

of his findings that the radiation was more harmful, was even 

more harmful than I said it was eight years ago, he had his 

funds cut off. 

Congressional hearings indicated that there was no 

justification for cutting those funds off. That's in the 

Congressional Record now. 

Dr. Irwin Bross is another illustration of a man who has 

stated that radiation is more harmful than people had thought, 

and, indeed, that there are some people that are many, many 

more times susceptible to radiation injury than the average, a    

point    that    is    extremely    important,     because 
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all thinking in radiation is that you should worry about the 

most susceptible people. 

Dr. Bross' funds have been cut off by the National Cancer 

Institute. There have been, I would say, very serious criticisms 

of Dr. Sternglass's work in attempts to discredit —there's a 

pattern, in my opinion, of harassment and efforts to discredit 

scientists who find radiation more harmful. 

Another illustration is a former colleague of mine, Dr. 

Donald Geesaman, who at that time was one of the few people 

in the Atomic Energy Commission who was doing work on 

the lung cancer hazard of plutonium, and he was dismissed 

ostensibly as a reduction in work force. I just mention the fact 

that he thought plutonium was more hazardous than others 

before him.   He lost his position. 

I think that's a fair summary of those cases I know of by 

direct experience and knowledge. 

\s?        Have   you   done   extensive   work   on   the 

induction of cancer by certain radioactive elements? 

l\. That has been the major field of endeavor 

I have been in over the past fifteen years, and more 

particularly in the past ten I have worked on estimating the 

number of cancers from irradiation in general from specific 

fission products, and in particular I have done a great deal of 

research on the induction of cancer by plutonium 239. 

Vj/.        Could you tell us about the study you did that you 

published indicating that a large 
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number of cancer and birth defects would occur if the 

permissible dosage of radiation actually was released? 

xl. That is a very simple statement. There is and 

has been in force originally from the Federal 

Radiation Council that the average person in the United States 

shall be permitted to receive .17 units of radiation per year. 

Now, the Federal Radiation Council never said that this 

amount of radiation is safe. They didn't say it was without 

harm, although many people have misinterpreted that. I think 

the Atomic Energy Commission in its existence, for example, 

through its chairman, when he got on national CBS television 

said, 'I think there is a safe dose.' So, that was in existence as 

an allowable dose. 

And since I had been hired by the Atomic Energy 

Commission to work at the Lawrence Livermore Laboratory 

to find out just how much cancer and leukemia and genetic 

injury could be produced by radiation in 1969, when we had 

numbers available, Dr. Tamplin and I presented those numbers 

at a very serious scientific meeting of the Institute of Electrical 

and Electronic Engineers; that initially we said sixteen 

thousand cancer deaths would occur, cancer plus leukemia 

deaths would occur if everybody in the United States got on 

the average the permissible dose. 

We subsequently —we said we thought that number might 

be too low, and with further work we raised it to thirty-two 

thousand as our best estimate. 

As a result of our work, Mr. Robert Finch, Secretary of 

HEW—we had already testified before a Senate Committee, 

but Senator Muskie asked Robert Finch, 
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Secretary of HEW, what he was going to do about it, and Mr. 

Finch asked the National Academy of Sciences to study the 

question. 

They appointed a committee known as the Biological 

Effects of Ionizing Radiation Committee, and after a two-year 

study, they published an extensive report, and they suggested 

that my number might be five times too high, but I would 

consider and so the scientific community considered that that 

wasn't all that much disagreement. We regarded that as 

essentially a vindication of our position. 

We now know from the studies of the Hanford workers that 

I was two or three times too low in estimating the hazard, and 

the BEIR Committee far, far too low. 

Was your study reviewed by the National Academy of 

Sciences? 

In detail. 

And what did they... 

/\. I've just answered that. 

That was what they reported. Is the BEIR 

Commission report still accepted for 1972? 

A. Well, I have pointed out in writing that its estimates 

are too low and why I think they 
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are too low, and Dr. Radford, the current chairman of the 

BEIR Committee in testimony before the Congress in 

February has stated that the BEIR Committee is going to raise 

their estimates, because the hazard now appears to be worse 

than he thought, which is in the right direction. 

And we understand that there will be a report from the 

BEIR Committee this fall sometime revising their previous 

estimates. 

a Could you tell us what A LARA,  A-L-A R-A, 

refers to? 

A 

ALARA, A-L-A-R-A means as low as reasonably achievable. 

It has nothing to do with safety or freedom from cancer and 

genetic injury. It just means that for the amount of money you 

are willing to spend, try to do what you can to keep people 

from getting too much of a dose and hence too many cancers 

and leukemias and genetic injuries. 

a Does  ALARA   essentially  plan  in   human 

deaths? 

So long as you have ...........................  

BY THE COURT:   What is that again? BY 

MR. KACHINSKY [continuing] \)*        Does ALARA 

plan in, is it included? 
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BY THE COURT: No, the second word? 

BY MR. KACHINSKY: ALARA .................. 

BY THE COURT: No, the word after that. BY MR. 

KACHINSKY: Plan, p-l-a-n, plan. BY THE 

COURT: A11 right. 

l\ . Plan in human deaths? 

BY MR. KA CHINSK Y: [ Continuing] 

(X        What—does ALARA ...............  

/x . It permits deaths. 

\s»        Permits human deaths? 

Jtx.. Yes, because ALARA does not say —see, the 

only way you could avoid deaths from the nuclear 

fuel cycle is to have zero releases. 

ALARA says keep the releases as low as you can 

reasonably achieve with the economics that you want to spend 

on it and the equipment you have available and so forth. 

So it is a planned emission of radioactivity and that in 

effect means planned deaths. 

Vg/. What is a lifelong plateau? 
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l\. The effect of radiation in producing cancer 

is that for a period and after the person is exposed 

—he's injured the moment he's exposed; that's when the genes 

and chromosomes are hurt; that's an irreversible injury. 

But then at some time later, as I indicated before, you 

begin to be able to perceive an excess of cancer. 

Now, in the human, the studies that have been going have 

not been going long enough so that we know for sure whether 

once you start seeing, say, a thirty per cent increase in cancer 

per year, whether it will last for twenty years or thirty years or 

for the whole rest of the life of the persons exposed. We call 

this region where the number of cases of cancer deaths each 

year caused by the radiation, where that number stays fairly 

constant, we call that a plateau region. 

And the question asked in your question about a lifelong 

plateau is the radiation effect continued throughout the rest of 

the life or do you go back to the normal risk after thirty years 

or so? 

Everyone in the radiation community of protection knows 

that we don't know the answer, and the only reasonable 

prudent public health posture is to assume a lifelong plateau 

unless you have proved that it isn't lifelong. 

But the number of cancer deaths is much higher if the 

plateau lasts for the lifetime than if it only lasts for twenty or 

thirty years. 

What mas the Tri-State Leukemia Study? 

That was a study of the association of such diseases  as  

leukemia  with   the   amount   of X-rays that have been 

received by people in their past 
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medical histories. 

I have forgotten the three states. I think Maryland was one 

of them, and two other states were represented, and some 

thirteen million people's histories that were culled for the 

evidence of leukemia and deaths, and that study was 

conducted among others by Gibson and by Bross, Dr. D. 

Bross. 

And the people that formed the base of the study had 

already died from leukemia? 

There   have   been   cases   of   deaths   from leukemia 

and cancer in that study, yes. 

Vy.        What was the Oxford Study? 

xx. The which? 

.The Oxford Study? 

The Oxford Study was the study of Dr. Alice Stewart 

that we discussed earlier which showed the excess leukemia 

and cancer in children whose mothers had been irradiated just 

by the small amount of X-rays in a diagnostic exam during the 

pregnancy. 

a And how many people formed the basis? 
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-Tx . Many millions is the basis. 

I want you to know that all of the millions were 

not gone through in detail. Representative samples were there. 

It just wasn't necessary, but it has the basis of many millions 

of people. 

BY MR. KA CHIN SKY: Okay, I would like to 

introduce—in my records it is Exhibit No. 8, the letter from 

the NRC to Dr. Go/man. 

[Marked and filed Exhibit No. 8 in evidence] 

BY MR. KACHINSKY:    [Continuing] 

Vg/.        Okay, could you tell us what you have there 

as an exhibit? 

A. 

I have the letter addressed to me, September 11th, 1978, on 

stationery of the United States Regulatory Commission, 

Washington, D.C., such letter being signed by —apparently 

the third page of this letter is not here.   It's missing. 

The letter is signed by Robert Minogue, the Director of 

Standards Development of the Nuclear Regulatory 

Commission and Carl Goller, also of the Office of Standards 

Development. 

It is a letter written to me in response to my query as to 

whether a newspaper interview recorded from them really 

reflected what they had said, where they said that there was no 

safe threshold of radiation. 

And according to Dr. Minogue, it cited here, they said, 

"What we have found is by God there ain't no 

61- 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SEP 11 1978 

Dr. John W. Gofman Committee for 
Nuclear Responsibility, Inc. P. 0.  Box 
11207 San Francisco, California   
94101 

Dear Dr. Gofman: 

Thank you for sending us a copy of the article from the newspaper, 
The Day, from June 30. We were not aware of this article and 
appreciate your calling it to our attention. 

The interview with us on which the article was based was some time 
ago. We have recently gone to the Commission with a staff paper on 
the topic of occupational exposure, and think you will find this 
staff paper a current and much more detailed picture of our views. 
A copy is enclosed. 

Your letter questioned the context of the quotations in the 
article. The interview covered the broad scope of occupational 
exposure to ionizing radiation, only part of which is in facilities 
or activities licensed by NRC. There was particular emphasis on 
occupational exposures in the inspection, maintenance and 
modification of nuclear power plants and in the practice of nuclear 
medicine. Presumably because of limitations of space, and in 
recognition of the particular interests of local readers, the 
article deals mostly with exposure of workers at power reactors and 
thus applies the quotations in a somewhat narrower context than the 
interview. However, we feel that the authors have made a fair and 
generally successful effort to present the main thrust of what we 
said. Although much of the'material in quotation marks is in fact a 
summary of a rather long discussion, we don't feel that what was 
said is misrepresented, recognizing that a writer must have some 
latitude in reducing a long interview to an article of reasonable 
length. 
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Dr. John W. Gofman - 2 - SEP 11 
1978 

There are a few points in the article that we would like to comment on. 

(1) The most serious flaw in the article is that it does not seem to properly 
catch the extent of our concern with the growth in total worker exposure, 
that is the collective dose, as compared to the exposure of individuals 
where the picture is generally better.    Also, in discussing the growth in 
the collective dose, we are sure that we discussed this as being of 
concern not just because of genetic effects as the article says, but also 
somatic effects. 

(2) The article comments on planned proposals to the Commission. You can 
refer to the staff paper for the specifics of what we proposed to the 
Commission.    One point we discussed was the importance of an 
informed decision by radiation workers to accept exposure, and this is 
undoubtedly the basis for the somewhat paraphrased quote attributed to 
Goller.    The evidence mounts that, within the range of exposure levels 
encountered by radiation workers, there is no threshold, i.e., a level 
which can be assumed as safe in an absolute sense.    We have found in 
discussions with people both in the power industry and in the nuclear 
medicine field that many people in these fields honestly believe that the 
low levels of exposure permitted are without risk, which reflects that 
somehow the wrong message has been delivered, in spite of the fact that 
our regulatory program has been based on the prudent policy assumption 
that any amount 
of radiation has a finite probability of inducing a health effect, e.g., 
cancer.    We brought out in the interview our concern that in the past the 
way the regulations were written and regulatory programs were 
established may be responsible for creating the impression among many 
workers that the levels of exposure permitted are completely without risk.    
We felt that it should be made clear to workers that there is some risk.    
The third explicit point in the article is just one way of doing that. 

(3) We discussed with the reporter two epidemiological studies 
started by the AEC, one being the Health and Mortality Study, 
of which the Hanford study was part, and the other the 
Transuranium Registry.    The article somehow seems to confuse 
and lump these together. 

63 



Dr. John W. Gofman - 3 
SEP 11 1978 

(4) The quoted remarks about the problems of ingested or inhaled 
activity were not so much in the context of industry, but 
rather exposure of personnel during the atmospheric bomb 
testing program, a subject with which we believe you are much 
more familiar than we. As regards the regulated industry, our 
comment was to the effect that the very high level of 
uncertainty with respect to both "body burden" and neutron 
exposure had been recognized early and a number of effective 
measures taken to keep this type of exposure to extremely low 
levels. We did say that this area needed more attention and in 
particular needed to be taken into account in expanded 
epidemiological programs since much of the weapons test 
exposure has involved inhalation or ingestion. We have been told 
that the total number of people exposed in the weapons program 
over the years is quite large. 

We could discuss a few other points, but think it would be basically 
just nit-picking. The article is fundamentally a good job of 
reporting on a complex subject and seems to us to reflect an effort 
to improve public understanding of some of the tough issues that 
have to be faced in dealing with nonthreshold pollutants; we think 
there is a growing awareness that radiation is only one of these. 
This certainly is an area which needs public attention and greater 
awareness of the difficult public health judgments that must be made 
in balancing the needs of society against the adverse impact of 
activities taken to meet those needs. 

Sincerely, 

Robert B. Hinogue, Director 
Office of Standards Development 

/&S£6AIL 
Karl  R. Goller 
Office of Standards Development 

Enclosure: SECY-
78-415 

cc: Mr. Lance Johnson The New 
London Day 47 Eugene O'Neal 
Drive New London, Connecticut 
06320 

64 



threshold. There are some die-hards who still believe in it, but 

it is a myth that there is a threshold." 

And in the letter Dr. Minogue and Goller wrote me, they 

indicated that it says, "Although much of the material in 

quotation marks is, in fact, a summary of a rather long 

discussion, we don't feel that what it said is misrepresented, 

recognizing that a writer must add some latitude in reducing a 

long interview to an article of reasonable length." 

And a little later they comment on the fact that they know 

of no evidence for a threshold, for a safe threshold. 

So, that is the Nuclear Regulatory Commission stand 

indicating that they, too, agree with the rest of the scientific 

world that there is no evidence of a safe amount of radiation. 

BY MR.   KACHINSKY:    I move to place that 

exhibit in evidence. 

BY THE COURT:   Exhibit No.? BY THE CLERK:   

No. 8. BY THE COURT:    Exhibit No. 8. BY MR. 

KACHINSKY:    [Continuing] 

a Could you explain briefly about the linear 

hypothesis and how that is used? 

A 

Yes,   when you  irradiate  a  group   of individuals with 

varying doses, starting with no extra dose added, no dose 

added, first we have some 
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number of cancers that occur in people without any added 

radiation. 

And suppose we add to people ten, twenty, thirty, forty, up 

to say a hundred units of radiation in the different groups. The 

number of cancers we know for sure goes up to higher 

numbers the more the dose. 

If you plotted the dose on one axis and the number of 

cancers on the other, if it was a straight line, then you say 

that's a linear relationship. It just means the number of cancers 

is just directly proportional to the dose. 

On the other hand, just by itself, you can't theorize there 

should be a straight line. It could rise faster than a straight line 

would indicate or slower. 

But much of the evidence in the case that there is this 

straight line relationship with dose for leukemia in the people 

who are irradiated in Japan, for Alice Stewart's children, 

whose mothers were irradiated; for Mayes and Spees' study of 

children and adults who were irradiated with radium 224, 

straight line relationship; for many studies of breast tumors in 

animals induced by radiation, straight line relationships; more 

radiation is straight proportional to tumors. 

And now Dr. Robert Kinnard and Dr. Hempleman of 

Rochester have put together a variety of experiences on the 

induction of human thyroid cancer by radiation, including 

many children who were irradiated for certain other things and 

developed thyroid cancer, including the Marshallese who have 

developed an epidemic from thyroid cancer and radioiodine. 

And putting together all these studies, they have found a 

straight line relationship between radioiodine dose and cancer.   

So it's direct proportionality. 

I would like to point out it doesn't alter the fact of radiation 

causing cancer, whether it's a straight line or not.   We don't 

depend on the linear hypothesis. 
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As a matter of fact, a fair amount of evidence is 

accumulating now that while people used to think you were 

being conservative and maybe overestimating the effect by the 

linear hypothesis, there is some evidence that is highly 

suggestive that we might have underestimated the effect by 

saying it is just a straight line. 

Indeed, when I personally analyzed carefully the results on 

the uranium miners some eight years ago, and people had 

suggested that the linear hypothesis might overestimate, my 

data indicated, if anything, that at the lower doses it was worse 

than the linear hypothesis, and I published that report. 

a Has the linear hypothesis been adopted by the 

Nuclear Regulatory Commision? 

A. 

The Nuclear Regulatory Commission and all other 

standard-setting bodies have generally 

said that they used the linear hypothesis. 

They do not say it's proved to be the correct thing, 

but they do work with it as their way of predicting 

deaths. 

\g}»        Okay,    I    would     like    to    show    you 

plaintiff's—I have it as Exhibit No.   9, "Re-Analysis of Data 

Relating to the Hanford Study of the Cancer Risk of 

Radiation Workers." 

BY THE CLERK:    This will be Exhibit No. 9.    

For the record, Exhibit No. 9 is a study:     "Re-Analysis of 

Data Relating to the Hanford Study of the Cancer Risks of 

Radiation Workers. " 
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BY THE COURT:    Let it be filed. [Marked and 

filed Exhibit No. 9 in evidence] 

A.        Yes. 

\J?        Could you briefly explain—J know you have touched 

on this briefly earlier, but could you briefly refresh us on 

what this is? 

i\ . Well, this is the second phase of the analysis 

by Drs. Kneale, Stewart and Mancuso presented in 

March, '78 at Vienna of their analysis of the extra deaths; 

whether there are extra deaths in the workers at Hanford 

exposed to the so-called safe amount of radiation or not and 

how many extra deaths. 

Between their first report given at the Health Physics 

Society and this one, they had analyzed additional cases, in 

their study, which I think we don't want to go into the 

enormous number of tables and so forth, but the fundamental 

conclusive finding of this study, and one that I have tested 

independently is the fact that for every thirty-three units, rems, 

of total body radiation, you will add a number of cancer deaths 

equal to the spontaneous number. We call that sort of number 

a doubling dose. 

This is a study which I have done independently, not using 

any of their analysis at all but by my own method, and I 

arrived at thirty-eight, which, as I said earlier, is good 

agreement. 

Are you familiar with Dr. Mancuso? 
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A. Yes. 

BY THE COURT:    Dr. who? 

BY MR KACHINSKY: I asked the witness if he's 

familiar with— 

BY THE COURT:    Dr. ? 

BY MR. KACHINSKY:    —Mancuso. 

BY THE COURT:    Okay. 

x\. He's one of the three authors of this study. 

BY MR. KACHINSKY:    [Continuing] 

\J*        What has happened to him since this study? 

l\. He had his funds taken away by the Depart- 

ment of Energy. There was a Congressional hearing 

about that, and the reasons for taking them away were referred 

to by Representative Paul Rogers as the weirdest type of 

reasons he had ever seen. 

.        Has   Congress   been   investigating   these, the 

figures of this report? 

f\ . Congress been investigating these figures? 

Congress doesn't, I think, really have an arm that 

investigates scientific matters of that sort,  but 
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Congress has expressed its serious concern and may 

recommend that some government agency launch a very much 

larger study of all atomic workers to get even a bigger base of 

evidence and to get the matter out of the Department of 

Energy's hand in view of the Department of Energy's one-

sided and apparently biased view on radiation injury. 

a Are   you   acquainted   with   Dr.   Samuel 

Milham? 

 

A. I do not know Dr. Milham.    I have heard about 

him and his work. 

 

a What does his work involve? 

■L\. • He's a public health statistician in Washing- 

ton, and he continually looks at cancer figures in 

the State of Washington, and before the Mancuso study was 

ready, Milham indicated from his studies that there was too 

much cancer occurring in the workers in that part of 

Washington where Hanford is; that is not a study of the 

relationship of radiation to cancer, just that there seem to be 

too many. 

\s»        As a result of your education and research in 

relevant areas, would you say that the nuclear fuel cycle 

would ever contain the radionuclides and isolate them from 

the biosphere? 

A. As a result of all my studies and my scientific 

experience     in     laboratory      and      semi- 
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engineering and engineering projects with such things, I find it 

not credible that these materials can be contained perfectly, 

not at all credible to me. 

Vg/.        And what would be the effects of the failure to 

isolate these materials from the biosphere? 

BY  THE  COURT:    He  has  already  said that 

two or three times— 

BY MR. KACHINSKY:    Okay. 

BY THE COURT:    —up one side and down the 

other. 

BY MR. KA CHINSKY:    [Continuing] 

\fj>        Would you say that there has been conclusive 

evidence to the effect that low-level ionizing radiation, such 

as that produced by the nuclear fuel cycle, has been, in fact, 

shown to cause cancer? 

-/A.. I feel the evidence is conclusive that low-level 

amounts of radiation, even below the dose allowed, 

does cause cancer, yes. 

\J* Would you like to say the public has been 

adequately or correctly informed about the 

consequences to health of the nuclear fuel cycle? 

J\. The public has been pretty badly deceived 

about the consequences of a  nuclear fuel 

71 



cycle,   and we  urgently  need   an  honest   statement to the 

public. 

a You have testified before the NRC,  the Nuclear 

Regulatory Commission? 

A. 

I have not testified before the NRC. 

I have prepared documents for the Sierra Club and 

the National Resources Defense Council in connection with 

certain matters they had before the NRC, and my reports were 

put in the NRC docket on those matters, and I have prepared a 

statement for the GESMO hearings we referred to earlier on 

behalf of the Public Interest Group of Washington; that also 

was before the NRC before the President's action cancelled that 

hearing. 

But  I have not personally appeared at an NRC hearing. 

a Do   you   feel   their   proceedings   reflect 

standard scientific procedures? 

A 

I   have   a   strong   objection   to   NRC   proceedings,   and  

that's  one  of  the  reasons   I won't participate in them, 

because I do not believe they really address the crucial 

scientific issues. 

For example, in some of those hearings the key issues 

concerning safety and health and cancer are excluded 

automatically from the hearings, and I think the hearings 

become a sort of an absurd sham in view of the fact that there 

is a limitation of the subjects that can be taken up concerning a 

specific nuclear power plant. They just ask how does this 

nuclear power plant 

■72- 



meet or not meet the specifications when the citizens of that 

region are concerned about the health implications, and 

whether the standards are right and whether the evidence on 

low-dose cancer production is right, and those things are 

always excluded from such hearings. 

BY  THE  COURT:    How  were  the   Com-

mission's standards set, Doctor? 

A. Sir? 

BY THE COURT: What was the procedure by 

which the Regulatory Commission set its standards or arrived 

at them? 

A 

They arrived at their standards from the recommendations of 

bodies of scientists that have gotten together and looked at all 

of the scientific evidence from around the world on the 

production of human cancer and leukemia and tried to figure 

out how many cancers per unit of radiation, and the NRC has 

pretty much followed the suggestions that came from such 

bodies as the International Commission on Radiological 

Protection and the National Council on Radiation Protection. 

In essence, for example, in following the International 

Commission's recommendations, the International 

Commission never said there was a safe amount of radiation. 

They recommended certain guidelines that they thought were 

consistent with giving the developing atomic industry latitude, 

and the Nuclear Regulatory Commission has followed the 

guidance of the International Commission and any 
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scientific evidence that came up since any such 

recommendations, and I know that they continue to look at the 

new scientific evidence in considering whether they wish to 

alter their standards. 

For example, there is before them right now a petition to 

reduce the occupational dose, and the NRC staff is doing great 

and extensive study to see whether that ought to be granted or 

not. 

BY THE COURT: Well, is the purpose of this 

lawsuit to have this Court determine the standards are 

inadequate? 

/\ . It is my understanding that the purpose of 

this lawsuit is to demonstrate that the standards in 

force give permission to give doses that are killing people and 

will kill people and to raise the question of the 

constitutionality of those standards that permit the killing of 

people. 

B Y THE COURT: The Commission has set 

standards with which you disagree and with which a great 

number of people disagree, and maybe with which I disagree 

as far as that is concerned, but they have, after having made 

an examination, heard opinions, reports, had hearings and 

what-have-you, set certain standards which they feel are 

reasonable under the circumstances, is that correct? 

■c\ . Yes,  and, for example, in the table I read 

from the current nuclear industry, they said they 

expect within the next twenty-five years eleven hundred 

people will die of cancer. 

Now, my disagreement is that I think the number is higher, 

but what they have said is that eleven hundred 
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John Gofman 

is the number who would die by their standards. 

B Y THE COUR T: A lot of people get killed on the 

highways when they drive automobiles, don't they, at rates of 

speed? 

A. Yes, they do, sir. 

BY   THE   COURT:    And   the   higher   the 

speed, the more people are killed? 

A. That is correct, sir. 
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BY THE COURT: And does that make then the 

standards set by the Legislature of the State of Tennessee 

unconstitutional? Is there something similar there or am I 

missing something? 

A. I think there is something different in one sense. 

BY THE COURT: The thing that bothers me 

about this whole procedure is that—and, believe me, I know 

nothing about radiation. I'm not supposed to know anything 

about it, except what I read in the newspaper, and that's—but 

anyhow, health and welfare of the people on the highway and 

health and welfare of people as a result of energy 

requirements—is there something there I'm missing 

somewhere? 

A . Well, there is one thing, Your Honor.   In the 

case of an automobile — and I would be the last 

one to condone the speed limits that have caused such high 

numbers of deaths —individuals drive on the highway by their 

own choice, but children and other people who are in their 

homes and get irradiated from the nuclear fuel cycle and die 

fifteen to thirty years prematurely, did it without any vote, 

decision or anything else, as the driver on the highway does . . 

. 

BY THE COURT: You have got a point there, 

except an awful lot of cars run off the highway and hit houses. 

xV. Yes, that is true, and that I think is a moral 

and ethical question that deserves the most careful 

examination in our society. 

But in the case of—I know of no government agency 
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that licenses murder, and if you license a plant to emit these 

things, you know the murders are going to occur. There is 

always a chance with a car . . . 

BY THE COURT: How about the death penalty? 

x"Y. That is constitutional, in my understanding, 

on the ground that due process of law has been 

exercised, but in this case there has been no due process. 

BY THE COURT:    Okay, go ahead. 

BY MR. KACHINSKY:    [Continuing] 

\J* Would you say, considering what you know about the 

nature of radioactive particles and emissions, that there is a 

reasonable probability that the plaintiff, Jeannine Honicker, 

will be struck by particles emitted as a result of some phase of 

the nuclear fuel cycle? 

A. Yes. 

\s*        And the possible results—what would be the possible 

results of being struck by such a particle? 

x\. She has an increased risk, risk of cancer or 

leukemia as a result of this; that doesn't mean she's 

going to get it, but she has been damaged, and every day that 

she gets struck again she has been damaged more, and her risk 

of cancer or leukemia that would otherwise not occur does get 

enhanced. 
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\J*        Okay, I would like to show you—I have marked as 

Exhibit 10.    It is the Annual Report   to   Congress   of  the  

Energy   Information A dministration. 

BY THE CLERK: For the record, Exhibit No. 10 is 

an annual report study. 

[Marked and filed Exhibit No. 10 in evidence] 

BY MR. KACHINSKY:    [Continuing] 

\J»        Are you familiar with this? 

1\. Yes, I have looked at this study, yes. 

\J • What does this document refer to? 

x\- • It refers to the amount of energy installations, 

power installations by the type of fuel that is being 

used and an estimate of just how much extra installation we 

have over what we need; that's usually described as the margin 

above the peak load that occurs, say, at the height of a time 

when everybody is using their power to the fullest. 

You need to have —to have a secure electrical system, you 

need to have some margin above that, and this is a tabulation 

of such margins from 1966 to '76 and forecasts out to 1995.* 

a What is the peak margin for 1978? 

*See page 177 for the 1978 form of this document.   The figures in 
Dr. Gofman's testimony are from the 1977 tabulation. 



l\. This is an estimate, because that's not all over 

yet,   30.8 —let's call  it  thirty-one  per  cent 

peak margin. 
 

a 
How about 1979? 

A. 1979, did you say? 

a 
Yes, 1979? 

A. 28.6 per cent. 

0, 
1985? 

A. Twenty —19.6 per cent 

a 
And 1990? 

A. 18.1 per cent. 

. What per cent of the present generating 

capacity is provided by nuclear power? 

l\ . Approximately twelve or thirteen per cent, I 

think, if all of the nuclear plants are working, our 

present generating capacity will be twelve or thirteen per cent. 

-79- 



\J* What does  this mean in  the event that 

nuclear power is dropped from the capacity of this 

country? 

BY MR. EILPERIN: Objection, Your Honor. As 

far as I know, Mr. Gofman has not been established as an 

expert in the electrical power industry and production. 

BY THE COURT: You are probably right. I will let 

him give his opinion though. 

i\ . It is my opinion it would not be at all serious, 

that with moving electric power around and the 

various things that we have available and the shifting from use 

of electricity for heat very foolishly into using other ways and 

conservation, that we would suffer hardly at all from turning 

off the nuclear power plants and not building any more. 

Of course, that depends on using interties and moving 

power around, and there might be a brief period of having to 

make some arrangements, but I believe with this margin of 

excess capacity and the use of moving power around, that we 

can certainly cope without any dire effects if we eliminate 

nuclear power. 

BY THE COURT: Twelve per cent cut in the total . 

. . 

i\. In the electrical, not in the energy; two and 

a half to three per cent in the energy of the country. 
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BY THE COURT: But ten per cent-twelve per cent 

in the electrical production of this country would not cause a 

problem? 

J\ . Because we have such a large excess capacity. 

You see, that's what we have here is a thirty-one 

per cent excess capacity right now. 

BY THE COURT: Mr. Witness, you may believe 

that.   I don't. 

f\ . I think that's a subject for debate between 

many people. 

BY MR. KACHINSKY:    [Continuing] 

\J*        Okay.     Have you studied the economic situation 

with respect to nuclear power? 

A. I have done and published studies on the 

electrical power output per short ton of uranium 

oxide and done an analysis of all of the factors of loss of 

uranium oxide in the nuclear fuel cycle, which allowed me to 

come up with some numbers as to how much electrical energy 

you could get out of a given amount of uranium. Those studies 

also led me to estimates of the available amounts of uranium 

to generate power by the current cycle. 

And as a result of knowing really how much electricity you 

could get out at the most, and comparing them with the studies 

of how much has 
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actually been obtained from those plants which have been 

operating, I could help make estimates concerning some of the 

economic factors of electrical power. 

Well, what are your conclusions? 

My conclusions are that we have a very serious problem 

of finding enough uranium to fuel the currently projected 

reactors, and I think that's being manifested in the rising cost 

of uranium, such that the economics of nuclear power have 

continued to look more poor with the passage of time. I have 

studied the capital... 

B Y THE COUR T: If that's so, will that not fust 

eliminate the problem, because if we can't afford them, we will 

quit using them? 

i\. I  think that  is  a  very  separate  problem, 

and the marketplace is speaking very strongly to 

that issue. 

As you know, Your Honor, the electric utility industry has 

become increasingly gun-shy of ordering nuclear plants, and 

they have been cancelling plants at a great rate, and I believe 

the economic marketplace will kill nuclear power, unless a 

subsidy is produced by the government. There have been so 

many subsidies to the industry already that it has been running 

on tax dollars in effect. 

But I don't think that is the issue we are discussing here 

today. It could cure itself, but the issue is really whether the 

people—whether someone can be licensed to allow —to 

permit death. 
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PROJECTED HEALTH EFFECTS OF SELECTED 

RADIONUCLIDES OVER TIME. 
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BY MR. KACHINSKY:    [Continuing] 

\J?        Are the future consequences of the nuclear 

fuel cycle predictable with any great degree of 

accuracy at this time? 

l\. I think I have answered that before.    I've 

said that I cannot predict whether one per cent, one-

tenth of a per cent, a thousandth of a per cent, or a millionth of 

a per cent of the radioactivity will get out; that's just a 

gambling game. 

The more that gets out of control into the biosphere, the 

more deaths, and I cannot, therefore, predict the consequences 

with any accuracy, except to say that there are going to be 

deaths. There are deaths occurring now, and there will be 

more, the more that gets out of containment. 

a Thank you.   I have no more questions. 
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CROSS-EXAMINATION 

BY THE COURT: Cross-examine. 

BY MR. SLAGGIE: Your Honor, with your 

permission, I think I have a loud enough voice that can be 

heard. I would prefer to cross-examine the witness from here. 

BY THE COURT: I want it on that gadget there, 

because we tape everything here. 

BY MR. SLAGGIE: 

Vy. In that case speak up so I'll be sure to hear 

you. 

BY THE COURT: In addition to what the Court 

Reporter takes down, we also put it on a tape, so if I want to 

listen to it later on, he doesn't have to come into my office and 

sit there and read it to me. All right? 

BY MR. SLAGGIE:    Yes, sir. 

BY THE COURT:    Okay. 

BY MR. SLAGGIE:    [Continuing] 

\J»        Mr. Gofman, I notice from your statement of 

qualifications   that   you   have   done   independent research 

in nuclear physical chemistry. 

A. That is correct. 
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a Have you also done independent research in 

medicine? 

A 

Yes. I have devoted most of my life to independent research in 

medicine. I have written three books on heart disease and 

published a hundred thirty-seven scientific papers on heart 

disease and arteriosclerosis, and I have received the two 

highest American awards for my medical research on heart 

disease. 

a 

A. 

Is this experimental work you have done yourself? 

Yes. 

\J»        At the  beginning  of your  testimony,   you described 

what I believe was a  theory or mechanism by which radiation 

can cause cancer of human beings, is that correct? 

x"x. What I said was that the fact is that radiation 

causes cancer in human beings and that we 

speculate on a mechanism, being radiation affecting the genes 

and chromosomes. 

I described it as a possible explanation, and none of the 

statements that radiation causes cancer hinges on that 

mechanism or theory. 

\J»        Well, you have said 'a speculation.'   Is this a  

mechanism from  which  we  could  now 
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calculate, actually predict what the risk of cancer would be 

from radiation? 

/*. • No,   we  calculate  the  risk of cancer  from 

radiation    from    dead    bodies    caused    by 

radiation. 

We have the evidence now.     We don't use that mechanism 

to calculate. 

\)'        Put   less   colorfully,   do   you   mean   that we 

calculate the risk of radiation based on statistical   data   

rather   than   a    basic    theoretical understanding ? 

A. That is correct, yes. 

\J» You mentioned a number of times—well, I 

think you said   that  the  evidence showed beyond 

a doubt— 

A. Yes. 

\zJ*        —that if we consider two groups, one of which has 

been irradiated, the other has not   been,   that  the   

irradiated   group   will   catch cancer, is that correct? 

/x. That is correct. 

\) ,       And I believe you cited the data by Stewart. 
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x\. By who? 

Vj^. By Stewart? 

£*■• Stewart, that's one of them. 

\s<>        Low  level  doses  causing  cancer,   is  that 

correct? 

/*.. That is correct,   the doses  associated with 

diagnostic radiation, which were in the range of 

three hundred miUirems to one and a half rems to the fetus. 

\J» Would you say again what the range of 

the radiation was? 

/*- • Three   hundred   miUirems;   that's   approxi- 

mately what it was for one film —up to one and a 

half rems, which is what it is for five films delivered to the 

mother, and that is the range in which her studies were done. 

Vg/. Over what period of time was that radiation 

delivered? 

It was delivered in either one, two, three, four, or 

five X-ray films, and an X-ray film 
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is a fraction of a second,  all done during the third trimester of 

pregnancy. 

vy.        Let me be sure I understand that.     You are   saying   

the   data,   the   Stewart   data involves  doses  of something  

like   three   hundred millirems—that's what, three-tenths of 

a rem— 

A. 

a 

Yes. 

—delivered  to  a fetus  in  a fraction  of a second? 

x\. Yes, and Dr. Stewart's other studies are the 

study of the Hanford data, where that same amount 

of radiation is delivered over many, many months in the 

course of their work. 

\J» That's what I wanted to ask you.   Let me 

try to give you a hypothetical, if I might, to 

understand this. 

Suppose hypothetically we are talking about some activity 

that would give every individual in a large population a dose 

of no more than three-thousandths of a rem—three 

millirems, I believe that's right,— 

A. Yes. 

—over a year's period. 
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A. Three millirem. 

V^.        All  right,   three  millirem  over  a  year's period— 

A. Yes. 

\J» —to a large population. 

A. Yes. 

\J? Would you  say—would  you   extrapolate 

the Stewart data to conclude, using your words, 

that beyond a doubt this smaller radiation dose spread over a 

long period of time would cause cancer? 

A. I made my statement quite explicit. I said. 

BY THE COURT:    Either yes or no.   Come on, 

don't—either say yes or no. 

/l. I would say yes, that I —but I can't say it's 

beyond a reasonable doubt.    Some people doubt 

that. 

BY MR. SLAGGIE:    [Continuing] \gS*        

It would be . . . 

90- 



A. 

a 

A. 

\J»        And plutonium released from reactors. 

xA.. From the nuclear fuel cycle. 

\J» You cited, I believe, the example of the Rocky Flats plant 

as an example, where a large amount of plutonium, relatively 

large amount of plutonium had been released. Maybe I didn't 

hear you, but did you specify whether or not Rocky Flats was a 

weapons facility? 

-Tx • I did not specify, but I would be able to 

specify that it is, and they handle plutonium; that's 

the same plutonium that would be handled in the fuel cycle. 

Q, 

A. 

That's not then related to the nuclear fuel cycle? 

Rocky Flats isn't, but the plutonium is exactly the 

same kind of plutonium. 
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\J»        The plutonium is exactly the same, but the release you 

cited was not a nuclear fuel cycle release, is that correct? 

A. Yes. 

\J»        Are you aware personally of any nuclear fuel cycle 

releases of plutonium likely to take place in the next two 

months that are comparable to these Rocky Flats releases you 

have cited? 

JL\ . I'm not aware of any that are going to occur 

in the next two months. 

However, there are facilities handling plutonium oxide in 

preparation for experimental assemblies of mixed oxide fuel. 

For example, at Vallecitos, California, there are as much as 

five kilograms of plutonium oxide in house, and a release 

could be vastly more than occurred at Rocky Flats if released. 

\J*        You are saying  this plutonium oxide is going to be 

used for fuel for the nuclear fuel cycle in the near future? 

A. It is being prepared for fuel rods that are part of the 

breeder program, yes. 

v^.        Is it your impression that the Commission presently    

permits    the    use    of    mixed oxide fuel? 
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JL\ • It is not only my impression — I know that 

General Electric is handling that plutonium for the 

preparation of fuel rods for experimental purposes right at the 

present time, yes, sir. 

\J*        But  you  are  not  contending   that   that plutonium in 

the near future is about to go into one of the current light 

water reactors? 

A.    , most certainly am not. 

\Jj>        Dr. Gofman, I will show you an exhibit which I 

believe you testified from. 

That is correct. 

This is the chart table—what is the table number? 

S-5. 

Right, S-5. You refer to this as, please, Nuclear 

Regulatory Commission Data, which you called—

correct me if I am wrong—The Expected Deaths from 

the Nuclear Fuel Cycle, is that what you called it? 

/x. It said Estimated Health Effects from the 

U.S. Light Water - 
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\)j>        Right. 

xv. —estimated. 

Q, Did you refer to that as expected deaths? 

JL\ . I would refer to it as an estimate as expected, 

if the cycle goes on, yes. 

\s?        All right,  but those are estimated health effects, is 

that correct? 

A. Yes, yes. 

\J»        And    do   you    happen    to    know    what model 

those—you talked about the linear hypothesis. 

A. Um-hm. 

\zJ*        Are  these estimates,   to your  knowledge, based on 

the linear hypothesis. 

x"V. To my knowledge they would be, yes. 

vy. They are based on the linear hypothesis? 
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x\. But the linear hypothesis is not a singular 

thing. It depends upon what increments in number 

of deaths per rem you use to plug into the linear hypothesis 

that determines the numbers. 

For example, I, too, use the linear hypothesis, and I would 

get larger numbers than these. 

The linear — a straight line can be this steep or much less 

steep or much more steep but still be the linear hypothesis. 

\J*        Would it be fair to say that these data are consistent 

with the hypothesis of radiation of biological effects advanced 

by the BEIR Committee in the 1972 report? 

A. It would be fair to say that. 

\J •        Did the BEIR Committee also observe— I believe 

also somewhere in their report— that the data could not 

exclude zero effect at very low doses? 

A. They have studied that. 

Vj/.        J see. Are you familiar with the Honicker petition— 

A. 

a 

Yes, sir. 

—which is the subject of the complaint today? 
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/ noticed you mentioned—referred  to  data  by Thomas 

Mancuso and by Irwin D. Bross— 

A. 

a 

A. 

I did. 

—which,   I   believe,   are   cited   in   the 

Honicker petition, is that correct? 

And I referred to my own analysis. 

\J»        Are you also familiar with  the data  by Ernest J. 

Sternglass? 

A. Some. 

Vjj/.        Do you believe that the data by Ernest J. 

Sternglass is reliable, and would you also 

place faith in that as you have in the Mancuso . . . 

-Tx. Ernest  Sternglass has  published  enormous 

numbers of reports over the past seven years, and 

you would have to specify which one you want me to answer 

to. 

\s? All right, in the Honicker petition—if I can find it. I will 

have to look, but I can ask it now. There is data referred to in 

the Honicker petition with regard to releases from the 

Millstone plant. 
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Yes. 

Are you familiar with that? 

Yes. 

Do you regard that as reliable? 

I have no reason to regard it as unreliable. 

I am still in the act of studying that, but I 

certainly have no reason to regard that as unreliable. I have not 

seen anyone challenge the actual numbers of the 

measurements of the numbers of curies of strontium 90, and I 

am very interested in the statistics on cancer effect there. 

With such matters, there is a way to find out. One watches 

the cancer rates by year, and I would like to see more data for 

this year and next year and such, and I have no reason to reject 

that study at all. 

a 

A. 

reject it. 

And at this point then you have no opinion one 

way or another? 

No, I do not, and I have no reason to reject it.   

Sometimes when I make a study, I can 

 

a I'm sorry, sir? 
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■L\ . I said sometimes I can look at data and say I 

do not believe this, but I have no reason to reject 

that study at all. 

vy.        No reason to . . . 

l\* To reject it. 

v^. To reject the study. Are you familiar with 

what the NRC has said with regard to that study? 

Are you familiar with any comments the NRC has made about 

it? 

±\, I'm not very familiar.    I think I have seen 

some comments, but I don't know them. 

\J»        / believe at one point towards the end of your testimony 

you were discussing NRC hearings.   Was this with regard to 

licensing nuclear plants? 

You mean my participation? Yes. 

I described those as one, the GESMO proceedings 

themselves, and the Public Interest 

Research Group asked me to prepare comments in 

relationship to the chapter. 
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BY THE COURT: I think the purpose of his 

question is whatever you did, was that in connection with the 

licensing of nuclear plants? 

A. That  would've   been   with   respect   to—no 

would be the answer to that. 

BY THE COURT:    All right. B Y 

MR. SLA GGIE:    [ Continuing] 

\J» I guess what I was trying to lead up to is I believe he said 

something to the effect that discussion of health effects was 

excluded from NRC hearings, and that for this reason these 

hearings were somehow a sham. I'm trying to understand . . . 

BY THE COURT: He made that statement. 

/x. Yes, I made that statement.    I was talking 

about licensing board hearings, and, for example, in 

a given nuclear power plant licensing hearing, you cannot 

bring up the goodness of radiation standards, for example. 

You cannot bring up new evidence that cancer is more likely 

than had been thought before. 

BY MR. SLAGGIE:    [Continuing] 

\J?        By you, you mean the NRC did not . . . 

xA-« The individual, the intervenor cannot bring 

that up. 
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Was the intervenor prohibited from doing that? 

A. They    are    prohibited    from    doing    that, 

because . . . 

\*T        Is it your impression that intervenors are not allowed 

to bring up health effects of radiation in individual 

licensings? 

l\. They are allowed to bring it up in connection 

with whether that plant will meet the standards that 

exist concerning health effects. They are not allowed to bring 

up new information concerning health effects. 

\J* They are not allowed  to  bring up new 

information? 

A. No. 

\Jj>        That's your impression? 

J\ • That is my impression. 

\J*        Are you familiar  with—it  is a  Federal Register 

notice in a rule-making proceeding on the Commission's 

uranium fuel cycle role. 

Well, let me back up a moment. You mentioned that you 

submitted on behalf of the Sierra Club some documents to 

the NRC, is that correct? 
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m not aware of that.     I'm  delighted  to hear it. 

\J*        We will get you a copy of that. 

A. 

Good. 

And are you aware of the fact, also, that an intervenor 

can challenge a Commission standard, or radiation 

protection standard, for example, by submitting a rule-making 

petition? 

A. I'm vaguely familiar with those. 

\Jj>        You   are   familiar   with   those,    vaguely familiar? 

A. Vaguely. 

\J»        I   believe  you   were  asked   whether   the standards, 

NRC standards now in  effect would permit some people to die 

as a result of the nuclear fuel cycle.   Were you asked that? 

Jt\.. I believe I was asked something . . . 

\J*        And what was your answer to that? 
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A. I'm not aware of that.     I'm  delighted  to hear it. 

>£/ We will get you a copy of that. 

xV.        Good. 

\Jj>        And are you aware of the fact, also, that an 

intervenor can challenge a Commission standard,   or   

radiation   protection   standard,   for example, by submitting 

a rule-making petition? 

A. I'm vaguely familiar with those. 

Vcr You   are   familiar   with   those,    vaguely 

familiar? 

A. 

V^.        I   believe  you   were  asked   whether   the standards, 

NRC standards now in  effect would permit some people to die 

as a result of the nuclear fuel cycle.   Were you asked that? 

■£\. I believe I was asked something . . . 

\s»        And what was your answer to that? 
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T\ . I believe the standards now in effect, the per- 

mitted doses would permit people to die, yes. 

Vg/. What standards, in your view, would not 

permit people to die with regard to releases from 

the nuclear fuel cycle? 

A. 

a 

Zero release. 

Zero   radiation.     And   that   is   the   only 

standard . . . 

 

A. That would keep people from dying, yes, sir. 

Vj^.        In   your   view,   is   there   anything,   any activity, 

that can justify releasing radiation to the general environment 

where people may be exposed to it? 

/*.. I   think   that   that   is   a   very   fundamental 

question for society. 

The Constitution tells me that it's not permitted to do 

something that takes life away without due process, and 

releasing radiation does that. 

So, I can't justify a way if it justifies releasing radiation and 

killing people unless we change the Constitution. 

\J»        Is it your testimony that no dose however small,   as   

long   as   it   is   not   zero—the 
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possibility, rather, of injury and death for any dose, however 

small, but non-zero, cannot be excluded, is that correct? 

-fx • The answer is, yes, that cannot be excluded. 

Vg/.        Well, aren't there a number of activities 

the government engages in—well, private 

industry—/ would say activities generally engaged 

in that do result in radiation doses to individuals? 

JLX . Yes.   There are. 

Vj/.        —in addition to the nuclear fuel cycle? 

.rY. • Yes, there are.   There are medical uses. 

v^.        Doesn't medical—there are medical radiation  doses   

which   are   direct  exposures. Would you regard those as 

justified, assuming they are properly administered? 

JL\ . I have written extensively on that subject. 

BY THE COURT:    Well, yes or no?   Are they 

justified under certain circumstances? 

A.        Yes. 

BY MR. SLAGGIE:    [Continuing] 

v^«        They are justified? 
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A . Under certain circumstances, yes. 

Vj/.        Well, as a physician—are you familiar with some of 

the techniques using radioisotopes that have been developed 

in medical diagnosis and treatment over the years? 

A. 

a 

Yes, sir, I have worked in that. 

In  your  view   are   those  valid   medical 

techniques? 

l\. I'm not sure at the present moment whether 

we are killing more people than we are helping 

with them. In that case I would consider them invalid. 

\Jj>        Can you—would you—let me ask you how 

are these radioisotopes produced? 

l\. They    are    produced — some    of   them — it 

depends upon which ones you wish to speak about. 

I'm sorry, would you speak up? 

A. 

Yes, I'm sorry.   Some of them are produced in cyclotrons, for 

example, because there's no convenient way to make them by 

neutron activation. 
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Some   of  them   can  be  made —some   of  them   are fission 

products of the nuclear fuel cycle. 

And, lastly, some are what we call neutron activation 

products, where you have the neutrons in a reactor. You put in 

a parent material, and you can create the radioisotope by the 

irradiation and then they're isolated at a place like Oak Ridge 

and distributed for use in medicine. 

\s» This reactor that produces the neutrons for 

neutron activation, does it have some of the same 

problems of the power reactors we have been talking about 

with regard to releases to the environment? 

Jt\. Oh yes,  all reactors have the possibility of 

releasing things. Of   course,   a   thousand   megawatt   

reactor   is   a very   large   reactor   in   terms   of   the    

amount    of radioactivity it produces. 

a But a small research reactor nonetheless does emit 

small doses? 

■Tx.. They do. 

\J*        Do you regard that as defensible? 

JL\ • I think one has to consider the seriousness. 

Q, What? 

-106 



-Tx . I think one has to consider the seriousness of 

those. 

\J*        How about the cyclotron?   Doesn't operation of a 

cyclotron activate some? 

f\. Yes.     I have personally received radiation 

from cyclotron radiation. I'm not lethal by the 

irradiation I received thereby. 

\s»        How about persons who are associated with 

the cyclotron, people who are just in the 

area, can't they nonetheless receive some small doses? 

MX.. They can, because some products are made 

radioactive, and those products can come out from 

the cyclotron. 

\J» The High Energy Physics Research Pro- 

gram, for example, uses very large particle 

accelerators. Wouldn't they consider a certain amount of 

those— 

A. Yes. 

\J»        —to the air? 

x"Y. To the  air—well,  that's getting very,  very 

small.   The workers do get some dose. 
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\2; With  these very small quantities,   none- 

theless, you cannot exclude the possibility that 

they will . . . 

A. Oh, no, I cannot exclude that possibility. 

\J* I think you have made—well, basically returning both to 

your affidavit and to a remark you made on the stand. I 

think you applied the word 'murder' to those who would 

intentionally release radioactivity to the atmosphere or to the 

environment. 

Would you be willing to say, "Now, that seems a bit 

strong?" 

l\. That's still the word I would use. 

BY  MR.   SLAGGIE:    I  have   no  further 

questions. 

BY THE COURT:    All right.     Call your next 

witness. 

BY  MR.   KACHINSKY:    Can   I  ask   the witness 

on redirect? 

BY THE COURT:    Yes, if it's something he 

covered, nothing that you forgot. 
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REDIRECT EXAMINATION 

BY MR. KACHINSKY: 

Did your co-workers at Livermore Laboratory examine 

some of Dr. Sternglass' data? 

At which laboratory? 

The Livermore Laboratory? 

Oh, there is one Sternglass study that was put out in the 

'60s concerning the causation of infant mortality by fallout 

from weapons' tests. That study was sent to me as Associate 

Director of Biology and Medicine at the Livermore 

Laboratory, sponsored by the AEC, and I was asked if any of 

our people could comment on it. 

Dr. Arthur Tamplin of my staff did comment on it and 

wrote an indication that he thought Sternglass had 

overestimated the number of deaths caused by fallout and 

indicated why, and it is of great interest to this Court that the 

data that have become available since, and that are in the 

Petition, demonstrate that it is Dr. Sternglass' analysis that 

seems more correct than my colleague, Dr. Tamplin's. 

a Thank you.  I have no further questions. 

BY THE COURT:    Step down.    Call your next 

witness. 
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BY MR. KACHINSKY: I would like to call Dr. 

Ernest Sternglass to the stand. 

BY THE COURT: Now, are you going to go 

through the same thing with him? 

MR. KA CHINSKY:    No. 

BY THE COURT: What are you going to ask him? 

BY MR. KA CHINSKY: I'm going to ask him 

specifically about studies that he did about the nuclear 

radiation cycle and on the nuclear plants in Connecticut. 

BY THE COURT: Well, is he going to say basically 

what the other fellow said? 

BY MR. KACHINSKY: I believe he has additional 

testimony to give. 

BY THE COURT: You will not ask him any 

questions you asked the other fellow, because I am not going 

to have just cumulative testimony. Ask him something 

different. 
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Ernest Stemglass 

DR. ERNEST J. STERNGLASS, having first 

been duly sworn, was thereupon called as a witness and 

testified as follows, to wit: 

BYMR. KA CHINSKY. I have a biography of 

Dr. Stemglass that I would like to enter into evidence. 
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Biography of Ernest J. Sternglass, Ph.D. 

Educational Background 
Bachelor of Electrical Engineering, Cornell University, 1944 Master of Science 

in Engineering Physics, Cornell University, 1951 Doctor of Philosophy in 

Engineering Physics, Cornell University, 1953 

Occupational Background 
Professor and Director of Radiological Physics, University of Pittsburgh, 

1967-present Advisory Physicist, Westinghouse Research 

Laboratories, 
1952-1967 Research Physicist, U.S. Naval Ordnance Laboratory, White Oak, 

Maryland, 
1946-1949 Electronics and Radar Technician, U.S. 

Navy, 
1945-1946 

Professional Societies and Awards 
Elected to Eta Kappa Nu (electrical engineering honor society) 
Sigma Xi (scientific research honor society) 
McMullen Fellowship, Cornell University 
Fellow, American Physical Society 
American Association of Physicists in Medicine 
Radiological Society of North America 
Society of Nuclear Medicine 
Health Physics Society 
Federation of American Scientists 
American Association for the Advancement of Science 
Philosophy of Science Association 
American Astronomical Society 
Past Chairman, Pittsburgh Chapter of the Federation of American Scientists 

Professional Experience 
• Development of nuclear and radiological instrumentation for diagnostic purposes 

in nuclear medicine and radiology 

• Fundamental theory development on the interaction of radiation with matter and 

its biological action 

• Statistical studies of the effects of low-level environmental radiation on the human 

fetus, infant, and adult 

• Author, Low-Level Radiation, Ballantine Books, N.Y., 1972, translated into 

German and Japanese 

• Author of a review article on the biological effects of environmental radiation from 

natural and man-made sources (Chapter 15), Environmental Chemistry, J.O'M. 

Bockris (ed.), Plenum Press, N.Y., 1977 

• Author of some 100 scientific papers and articles in the field of nuclear physics, 

radiological sciences, nuclear instrumentation, astronomical instrumentation, 

radiation interaction with matter, and biological effects of radiation on man 

Patents 
Ten patents in the field of electronic and nuclear instrumentation 



BY THE COURT:    Exhibit No. 11, I think, already 

filed. 

BY THE CLERK:   For the record, Exhibit No. 11, 

biography of Dr. Ernest Sternglass. 

[Marked and filed Exhibit No. 11 in evidence] 

DIRECT EXAMINATION 

BY MR. KACHINSKY: 

v^.        Have you published articles,  books, and scientific 

papers relevant to radiation and its effect on health? 

A. 

a 

A.        Yes, it... 

\J» When did you write this book? 

A. In 1969 to'71. 

BY MR. KACHINSKY:   I would also like to ask 

Dr. Sternglass if he feels in the history of radiation 
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protection,   if  he feels   the  present   

standards 

ndoniinta nnrl i/nh\i 

are 

BY THE COURT: I'm sure he will say no, because 

you have got him on the stand, but you can ask him. 

BY MR. KACHINSKY: [Continuing] 

\Jj> Would   you   answer   that   question,   Dr. 

Sternglass? 

/\ . I would say, Your Honor, that is correct. 

BY THE COURT: I don't mean to infer that you 

would change your testimony just because you are on the 

stand, but I mean to say he wouldn't waste his time putting 

somebody up here that was going to testify to the contrary, is 

what I meant to say. Do you understand why... 

A. Yes, sir. 

B Y THE COURT: A11 right. 

-TV.. I mean to add that, of course, the grounds or 

the reasons for my belief are different than Dr. 

Gofman's. They are based on quite different kinds of studies, 

and I would like to be able to explain those reasons. 

BY THE COURT: Have at it. 
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BY MR. KACHINSKY: Okay. 

BY THE COURT: Just go ahead. Don't wait for a 

question. Just tell us about it. 

■L\ . The basic reasons why I have now reluctantly 

over the years come to the conclusion that our 

standards for radiation in the environment are not adequately 

low arises from a period of years of research and study which I 

have carried out in which I examined actual statistical data on 

the increases in infant mortality and the leukemia and cancer 

rates following the detonation of nuclear weapons during the 

1950's, beginning in 1945 at Alamogordo and continuing to 

this day in decreasing amounts. 

My studies simply try to relate the changes that were 

observed in the number of babies that died, the numbers of 

babies that were born underweight, the numbers of babies that 

were born congenitally defective and mentally retarded during 

the period of heaviest nuclear testing. 

I became involved in this in the early '60s when I was asked 

by members of the Federation of American Scientists in the 

Pittsburgh area to examine the consequences of nuclear 

fallout, whose radiation levels are comparable to those from 

the environment, typically less than a hundred millirems per 

year. 

At the time I published a paper in the Journal of Science in 

June of 1963, in which I indicated that based on the earliest 

studies of Dr. Alice Stewart and Dr. Kneale of Oxford 

University, one would expect to see a significant increase in 

leukemia and childhood cancers all over the world from the 

calculated doses from bomb test fallout. 

Thereupon I was asked by Congress to testify on 
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the subject in August of 1963 at hearings held by the Joint 

Committee on Atomic Energy at which time I was asked to 

examine and explain the serious potential implications. We 

were dealing here with very small amounts of radiation given 

over long periods of time, which, of course, is precisely the 

kind of situation that we encounter in the peaceful nuclear 

cycle, where again we have very small amounts of radiation, 

typically ten, twenty millirads, ten, twenty per cent of 

background per year. Until that time it was widely believed 

that there would be no additional cancer deaths. 

My suggestion was at the time that there was likely going to 

be an increase in cancer rates, and, indeed, since then data that 

was published by Dr. M. Segi of the Japanese Cancer Society 

of Tohoka University Medical School, showed a very sudden 

and sharp rise in childhood cancers in Japan between 1945 and 

1952, and this was something on the order of a few hundred 

per cent. 

The cancer rate came down again after the end of testing, 

and I'm glad to say that all over the world my researches have 

shown that from these very small levels of radiation previously 

believed to be harmless cancers are now beginning to come 

down rapidly, which leads me to believe that my initial 

prediction published in June of 1963 is probably correct. 

And since these levels were well below those presently 

permitted from the nuclear fuel cycle, namely five hundred 

millirem max to any individual, and a hundred seventy 

millirems per year to the average person in the population, I 

now believe that the present permissible limits will produce a 

significant increase in the number of deaths among babies, the 

newborn, and, of course, cancers at all ages. 

116 



CANCER MORTALITY RATE FOR 5-9 YR. OLD MALES 

IN ALL OF JAPAN 

o 
o <o 
o" o 
UJ 
h-< 
DC 
O 

SOURCE: M. SEGI ET 

AL, JAPAN CANCER 

SOCIETY 
1950 

1960 
1970 YEAR 

~  
600% 

Q 
o 
£E 
UJ 
Q. 

400 ° 
HI 
cr 
Q. 
> 
o 
LU 
< 
UJ 
CL 
o 
z 

z 
UJ 
o 
EC 
UJ 
Q. 

1940 

7

6

5

4

3

2

2nd H-TESTS

,t
1st H-TESTS

,J
1st U.S.S.R.
A-TESTS

5YR. O;lAyt
1st A- BOMBS

(277 CASES]

[219 CASES]

I

200

1
(41 CASES PER YR . AV.)

1936-43

0%



BY MR. KACHINSKY:    [Continuing] 

Would you say any other people besides newborns will 

be particularly affected? 

There are now studies which I have begun to carry out 

and which are quite separate from those of Dr. Mancuso and 

Dr. Stewart that show that older individuals, over age fifty-five 

or sixty, are also much more susceptible to the development of 

cancers and leukemia. This came as somewhat of a surprise to 

many people in the field, but it now appears that there are 

some individuals in our society, as has been pointed out in 

other studies of Dr. Bross published in the New England 

Journal of Medicine, who happen to be particularly 

susceptible. People who have had a history of allergic or 

infectious diseases, especially among children, have been 

clearly shown to have sometimes a five, tenfold greater risk 

than normal of developing cancer or leukemia. 

BY THE COURT:   Are there people in the medical 

field that disagree with you? 

A. I'm very sorry, I am hard-of-hearing. 

BY THE COURT: Are there other scientists that 

disagree with you? 

A. Sir, there is not a scientific question in which there 

is not considerable disagreement. 
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BY THE COURT: So for everyone that is on your 

side, there's somebody else on the other side, is that right? 

l\ • Not  exactly.     Today,   I  believe,   the  over- 

whelming majority of independent non-industry 

scientists would say that low-level radiations probably lead to 

an increase in genetic defects, early difficulties with childhood 

problems, diseases in early childhood, leukemia and cancer, 

and I think that is, I would say, accepted by the overwhelming 

majority of the world medical profession. 

BY THE COURT: Do the standards set by the 

Commission... 

A. The... 

BY THE COURT:   Wait a minute.   Do the 

standards set by the Commission recognize that fact? 

±\. I   believe   that    they    do    not    adequately 

recognize the latest findings. 

BY THE COURT: But do they recognize the fact 

regardless of the latest findings? 

A. Oh, yes. 

BY THE COURT:   They recognize the fact that 

radiation will cause it? 
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A. Yes, they do. 

BY THE COURT: Then the difference then is the 

difference between you and the standards, the extent, the 

percentage, the amount of exposure? Is it a matter of degree? 

A. I would say, but in this case to agree can be 

a very serious disagreement. In my case, for instance, 

about the evidence that I was going to discuss now, I arrived at 

the figures of death around the Connecticut nuclear plant that 

are some one thousand to ten thousand times greater than the 

Commission would adopt. 

BY THE COURT: Go ahead. 

BY MR. KACHINSKY: [Continuing] 

\J» Okay, now, I would like to show you Exhibit No. 12, 

"Cancer Mortality Changes Around Nuclear Facilities in 

Connecticut." Could we refer you to the exhibit? Could you 

tell us what that exhibit is? 

A. Yes, I have it in front of me. 

BY THE COURT: fust take off and tell  us about it. 

Don't wait for him. It makes it a lot easier. 

B Y MR KA CHINSK Y: [ Continuing] 
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\J»        A re you the author of this paper? 

x\. All right.    This is a study entitled "Cancer 

Mortality Changes Around Nuclear Facilities in 

Connecticut," and this is testimony which I presented at a 

Congressional seminar on low-level radiation February 10th, 

1978, in Washington, D.C. 

BY THE COURT: And it was the truth then and you 

think it's the truth now? 

A. I certainly do. 

BY THE COURT:    Let it  be filed as an exhibit, and I 

will read it when we get through here. Go ahead.   Pass on to 

something else. 

[Marked and filed Exhibit No. 12 in evidence} 

BY MR. KACHINSKY:    [Continuing] 

\s»        Did you do a study on the Shippingport 

reactor? 

Yes, I did. 

\J?        And what did that study show? 

l\. It again indicated that the number of cancer 

cases in the counties surrounding increased much 

more than would've been expected on the basis of projection 

carried out by the Commission. 
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PERCENT CHANGE IN CANCER MORTALITY RATE (1958-

1968) WITH DISTANCE AWAY FROM SHIPPINGPORT 
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PERCENT CHANGE IN CANCER MORTALITY RATE RELATIVE 

TO 1959-61, FOLLOWING RELEASES FROM SHIPPINGPORT 

NUCLEAR REACTOR. 
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Typically I found rises of the order of thirty per cent of 

cancer rates in the counties and a hundred and eighty per cent 

increases in cancer rates some seven, eight years after the plant 

began operating in the town of Midland one mile downstream 

and drinking the water. 

a Did   you   do   a   study   at   the   Millstone 

Reactor? 

That is a reactor which is discussed in the 

document that we had just entered into the 

record. 

Okay, do you know. 

I found essentially similar findings around that reactor. 

Again, a significant increase in cancer rates, greatest in the 

town where the reactor was located, decreasing with distance 

in every direction away, until by the time one gets up to 

Maine, it had declined by about six per cent. 

\J?        Do you know of any other studies of a similar type? 

l\.        Yes, I myself have carried out other studies 

around a number of other nuclear plants that 

related changes in infant mortality and birth weight 

to the gaseous emissions, and I've done something like 
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about seventeen —I have examined seventeen facilities, 

something of that order, seventeen or eighteen, research 

reactors, larger nuclear plants and laboratories, such as the 

Brookhaven National Laboratory reactor, the reactor at the 

original plant where plutonium was first produced in 

Washington and Oak Ridge. 

And in all of these cases, I was confronted with data which 

indicated that in the county around the reactor, the cancer rates 

began to reverse their trend from a general downward trend for 

the state and started to mount, that is, in this particular case — 

I'm sorry, I mean infant mortality in these cases started to go 

down and then rose again after the reactor emissions began. 

Now, other studies have since been done by other 

investigators that have corroborated these findings. For 

instance, a study was done by Dr. Morris DeGroot of the 

Department of Statistics at Carnegie Mellon University, 

published in the proceedings of a Berkeley Symposium on 

Mathematical Statistics and Probability, in which he examined 

four nuclear reactors and their emissions and correlated them 

with the ups and downs in infant mortality in that area. 

And he concluded that for three of the facilities, the 

Dresden boiling water reactor, the Indian Point pressurized 

water reactor and the gas-cooled nuclear reactor in 

Brookhaven, there was a significant, although small, 

correlation between the known and announced releases of 

radioactive gases and the actual changes in death among 

babies in that area. 

For one reactor, the pressurized water reactor at 

Shippingport, he did not find a positive correlation between 

the releases and the change in infant mortality in Beaver 

County. 

Subsequently, we discovered at hearings held by the 
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NRC, which I personally attended, related to the Beaver 

Valley reactor, that the releases that were officially reported 

were claimed to have been zero releases in one year, and yet 

one of the operators under sworn testimony admitted under 

questioning by the counsel for the City of Pittsburgh, Mr. 

Brandon, that there were uncontrolled releases and leaks 

allowed from the yard, which were never reported to the 

authorities, and this would explain why Professor DeGroot 

could not find a direct positive correlation between admitted 

releases and the deaths of babies in Beaver County. 

Vy.        Do all these studies that you just talked about, do they 

rely on actual deaths for their figures? 

A. That's right.   I do not rely upon projections. 

I do not rely upon any linear hypotheses or 

quadratic or superlinear hypotheses. We rely solely upon a 

comparison between a city which has suddenly had nuclear 

power operating in it, before then it had a coal plant or an oil 

plant in it and afterwards, suddenly, for no other explainable 

reason, that has yet been advanced by anyone in the industry or 

the Atomic Energy Commission, or the NRC, there was a 

sudden and unexplained rise in infant deaths in leukemia and 

many years later in various types of cancers. 

Then when in some cases a plant was shut down or 

modified or the fuel rods changed when they were leaking, 

there was a drop in infant mortality. 

And in the case of Dresden, I have seen this twice. When 

the fuel rods were renewed and failed to leak, then infant 

mortality declined again. 
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When they began to leak again, the infant mortality rose 

again. 

And when they repaired it, it declined again. 

And, therefore, I believe, to the best of my scientific 

judgment, it is much more probable than not that these deaths 

are directly attributable to the operation of these nuclear plants. 

 
Joel Kuchinsky and Ernest Sternglass. 
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BY THE COURT: We will take a fifteen minute 

recess. 

BY THE CLERK: Everyone rise, please, a fifteen 

minute recess. 

[Thereupon Court recessed for fifteen minutes] 

B Y THE COUR T: A11 right. 

BY MR. KACHINSKY:    [Continuing] 

\gS.        What figure does the Nuclear Regulatory 

Commission use for their average nuclear power plant 

releases?    Are you familiar with the figure that they 

commonly use? 

■L\ . Yes,   I   believe   it's   somewhere   around   a 

millirem or less. This is what the ^that's what had 

been reported to the National Academy of Sciences, and it's on 

that basis that I believe the National Academy in the 1972 

BEIR Report thought that nuclear energy may be possible 

without exceeding the genetic burden on the population. 

\) .        Do you feel that that is the correct figure? 

J\. No.    I now have reason to believe that for 

many reasons that these statements were grossly 

optimistic and that, in fact, the actual doses to the members of 

the population living near these plants are hundreds of times, 

if not more, greater than the 
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National Academy was told or than we had calculated in the 

earlier years of nuclear optimism. 

a 

A. 

a 

A. 

Are you familiar  with  the work  of the Japanese 

doctor, Dr. Ichikawa? 

Yes, I am. 

Could you comment on his studies? 

Yes. 

BY THE COURT: Does he bear you out? 

A 

No, sir, it is an entirely different kind of study. I will just 

mention it briefly. It does not relate to actual deaths. It has to 

do with the effect of small amounts of radiation on a flower, 

which is called Tradescantia or spiderwort, and what he was 

able to show is that very small amounts of radiation down to 

two hundred and fifty, three hundred milli-rems are able to 

change the genetic character of this plant so that it changes 

color, the stamen changes color, and so they have planted them 

around nuclear plants in Japan. They found that, indeed, the 

effects on these plants show genetic damage at levels well 

below the five hundred millirem maximum, which is presently 

permissible, and that this has now been found in a series of 

nuclear plants in Japan, and in that sense it substantiates my 

concern that the true 
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doses in the environment have indeed been underestimated. 

a What can you say about worker exposure rates in 

the United States? 

A. 

Well, I have examined this question to some degree, and my 

principal concern arises from the fact that worker exposure has 

also been rising faster than we had hoped in the beginning of 

the nuclear age, and that again this is an involuntary and 

unanticipated kind of exposure which, apparently now is likely 

to contribute significantly to the genetic burden, and, therefore, 

defective children in the future merely from the men who are 

exposed within the plant. 

The figures that I have seen and estimates which appear 

reasonable to me in my personal experience seem to show that 

the projected dose just from workers alone would be 

equivalent to giving the whole population something like 

twenty to twenty-five per cent of background radiation due to 

the fact that they marry other people not working in the plant 

and have children. This would then result in an additional 

burden of defective children in future generations and 

additional death of significant magnitude, and, therefore, not 

only the general population, but also the worker exposure 

contributes to the problem of these unanticipatedly high health 

impacts. 

\J»        J would like to show you Exhibit No. 13 and ask you to 

comment on it, identify it and comment on it. 
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-Tx. Yes, this is a document entitled "Estimate of 

the Cancer Risk Due to Nuclear-Electric Power 

Generation, October, 1976, U.S. Environmental Protection 

Agency, Office of Radiation Programs, Technical Note 

ORP/CSD-76-2." 

BY THE COURT: Exhibit No. ? 

BY THE CLERK: Exhibit No. 13. 

[Marked and filed Exhibit No. 13 in evidence] 

BY THE COURT: Do you have an extra copy? 

BY MR. KACHINSKY: No, that book is the only 

book left we have. 

BY THE COURT: It is a government release, is it? 

BY MR. KACHINSKY: Yes, it is a government 

release. 

A. You can have a look at it. 

BY THE COURT: After it's marked, pass it back to 

counsel, defense counsel, and let them look at it. You know 

what it says, you can testify while they are looking at it. 

A. Yes, sir. 
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BY THE COURT:  Go ahead and make your 

comments. 

A. 

Right. This report actually deals with the estimate made by 

some EPA scientists independently of the likely radiation 

exposure as a result from the nuclear fuel cycle, including, of 

course, the mining and milling and the nuclear reactor releases 

themselves. 

Their basic conclusion is that they would expect roughly 

about 1.1 deaths per year per operation of a single one 

thousand megawatt plant in the United States. 

Now, I fundamentally agree with this general approach and 

method of calculation as far as it went at the time, but since 

then there are a number of things that have come to light 

which would simply cause me to increase somewhat this 

estimate. 

I would say that there are two major things that cause me to 

believe that this is now underestimated. 

On the one hand, we now have evidence that we have 

underestimated the amount of radiation that gets out, that gets 

through the food chain and gets into the human body. 

Dr. Gofman already alluded to some of that in his 

testimony, namely that, for instance, the plutonium has only 

recently been found, as published in the last month or so, that a 

thousand times as much may go through the intestinal tract 

into the bloodstream as compared to what was used when this 

report was done. 

Another similar report has come to me in the last few 

months by fourteen scientists at the University of Heidelberg, 

who were independently asked to examine the  transmission of 

radioactivity from   the   nuclear 
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power plant of a pressurized water type in Germany similar to 

the American design, and to evaluate the factors in the 

calculations that were used by the U.S. Atomic Energy 

Commission, the German Atomic Energy Commission, the 

British Atomic Energy Commission and even the International 

Commission on Radiation Protection. 

And what they discovered is a very, very disturbing 

finding. 

These previously uninvolved scientists concluded that the 

doses that were calculated for the people living around the 

reactor were underestimated anywhere from one hundred to a 

thousandfold, and that this happened as a result of an arbitrary 

choice of parameters in the literature which, apparently, were 

carried out by the International Commission on Radiation 

Protection and all of the other organizations in the sense that 

when there were about five or ten different experiments 

published as to how much strontium 90 gets, say, from the soil 

into the plant, they would always pick the lowest value, and 

they would pick the lowest value for how much gets from the 

plant into the meat of the beef cattle, and they would pick the 

lowest value for the factor that would determine how much 

would be given to a critical organ of the human body. 

And by the time you multiplied all these things together, 

they concluded that the true doses from operating nuclear 

plants all over the world are probably too high by something 

like ten to a thousandfold. 

So this is one reason why I believe that this estimate here is 

grossly misleading and underestimates, although in principle I 

subscribe to their general approach. 
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The second reason is that since this was done Dr. 

Mancuso's study has been published. 

Now, up until now it was possible always to argue that a 

long protracted exposure at low levels from the environment, 

such as we get from nuclear reactor and fuel cycle releases, 

would be less harmful than medical exposure. 

But Dr. Mancuso's data, and other recent findings 

independent by him, such as that of Dr. Petkau and the 

Canadian Atomic Energy Commission and many others now 

show that protracted exposure, far from being similar to a short 

medical X-ray. is perhaps twenty, fifty or a hundred times 

more serious for every millirad which is given to the 

individual. 

Now, when you combine the greater transmission through 

the food chain with a greater transmission to a critical organ 

and then a greater risk for a given amount of dose to the 

critical organ, then you end up with the situation where a total 

health impact of nuclear power may have been underestimated, 

and that is their term, the German study's term, as much as ten 

thousand times. 

BY MR. KACHINSKY: I move to have this exhibit 

placed in evidence. 

BY THE COURT: Granted. Exhibit No.? 

BY MR. EILPERIN: Your Honor, that's not a 

Nuclear Regulatory Commission document. It's not an 

admission. It's an EPA report. 

BY THE COURT: Oh, I will let everything in. If he 

wants to file a newspaper, I will let that in, too. 
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BY THE CLERK: For the record, Exhibit No. 13, a 

report on cancer risk, dated October, 1976. 

BY MR. KACHINSKY: [Continuing] 

Vj/. / would like to show you Exhibit No. 14 

and ask you to identify it. 

BY THE COURT: What is it now? Let's don't be... 

BY MR. KACHINSKY: This is a translation by Dr. 

Sternglass on a German study, which he, born in Germany 

and is his first language, he translated it. 

B Y THE COURT:  What does it show? 

±\.. What I have just mentioned.   It's part of the 

Heidelberg study. 

BY THE COURT: Let it be filed as an exhibit. You 

don't have to ask him any questions about it. He has already 

explained it. 

BY THE CLERK: For the record, Exhibit No. 14, 

an English translation by Dr. Sternglass. 

[Marked and filed Exhibit No. 14 in evidence] 

BY MR. KA CHINSK Y: [ Continuing] 

vy.        In scientific judgment, would you say that the 

proceedings of the Nuclear Regulatory 
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Commission have been a forum for a fair discussion and 

resolution of scientific issues? 

A. No, sir. 

\*s>        Do you think the public has been given a fair 

and accurate picture of the dangers to health inherent in 
nuclear power? 

A. No. 

\s»        In   your   estimation   as   a   scientist   with 

expertise  in   radiation,   is   the  plaintiff, Jeannine   

Honicker,   actually   damaged    by    the nuclear fuel 

cycle? 

x\-. There's no question in my mind that there 

would be an increase in her risk, both to 

herself, both to her children and their children for 

generations to come. 

v^.        How  many  years   have you  studied  the 

nuclear fuel cycle? 

l\. Would you repeat that? 

vy.        How  many  years  have you  studied  the nuclear 

fuel cycle? 
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/*. • I first became involved in studying the effects 

of fallout radiation back in 1961; that would be 

seventeen years. 

a 

A. 

a 

damage? 

Have you studied  any  of the economic aspects of 

the nuclear fuel cycle? 

Yes, I have. 

Do you think that a shutdown of nuclear 

power   will   cause   widespread   economic 

l\ . No, I do not, and the reason is the following: 

I worked for many years at the Westinghouse 

Research Laboratories. I reported to a man who built the very 

first nuclear submarine reactor in the United States. 

I participated later on in the development of the 

instrumentation for nuclear reactors, and I know of firsthand 

knowledge that the problems of nuclear energy technology 

and safety are so difficult that we simply have to find a way to 

generate our needed electricity some other way, and I did 

some studies as a result of this when I became convinced in 

the last two or three years that we would have to find a way to 

shut these reactors down without economic harm to the 

society. 

I discovered in a study published by the Atomic Energy 

Commission itself that nuclear reactors can be converted to 

fossil fuel, to gas, to oil or coal at a minimal cost that, in fact, 

does not exceed something 
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like fifteen to twenty per cent of the total invested so far, so 

that it would not be necessary to abandon our existing nuclear 

reactors and shut them down. All that will be necessary is to 

take a torch, cut off the supply line from the nuclear steam 

boiler and substitute a gas boiler for something less than ten to 

fifteen per cent of the total cost of the entire plant. 

BY THE COURT: What does the normal plant cost, 

Doctor? 

-Tx • I have the figures with me, Your Honor, and 

these figures are figures which are prepared by the 

Atomic Energy Commission. If I may take a moment to find 

these figures. 

BY THE COURT: Yes. I have never heard of what 

one costs. I'll be glad to hear it. 

Now, these figures you are going to give us are the final 

compiled figures, not estimates, is that correct? 

A. I'm sorry, sir? 

BY THE COURT:    Are these figures the actual 

cost figures or are these estimates? 

A. 

A. 

These are actual cost figures prepared by the 

Atomic Energy Commission, sir. 

BY THE COURT: All right.  Okay. 

Excuse me, I was not prepared for this line of 

questioning. 
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BY THE COURT: Well, it probably isn't material. 

It might be, but at least I will learn something. 

l\. I will find it in a minute.   It's just— I'm sorry, 

bear with me.   I didn't give you the study, did I? 

MR. KACHINSKY: [Continuing] 

Not to my knowledge.  We don't have it. 

That's part of it. If I can use that, that's one part, but the 

cost figure is what I need. Oh, yes, here it is. 

First, I would like to establish the fact that such procedures 

have been carried out in the past, that nuclear plants have been 

converted by the Atomic Energy Commission when they 

began to leak too much, and the conversion did, indeed, save 

the utility the major investment, and the evidence is contained 

in this document entitled Annual Report to Congress of the 

Atomic Energy Commission for 1968, January, 1969. 

I will read from page 97. It's under the subject heading of 

"Project Adjustments in Terminations." 

It reads "Pathfinder. The Northern States Power Company 

announced plans in September, 1968, to install gas-fired 

boilers at the Pathfinder Atomic Power Plant in Sioux Falls, 

South Dakota, after a plant shutdown in September 1967, 

cracked and broken internal equipment in the steam system 

was discovered. Installation of the boilers would permit use of 

the turbine generators for generation of electricity, even 

- 140 

a 

A. 



though  the nuclear  steam  supply  system  is  not  in 

operation." 

Now, the other document on which I relied is entitled 

Trends in the Cost of Light- Water Reactor Power Plants for 

Utilities, May, 1970, Division of Reactor Development and 

Technology, U.S. Atomic Energy Commission. It's entitled 

"WASH-1150." The author is, I believe—now, I don't find the 

name of the author here, but it's based on information prepared 

by United Engineers and Constructors, Incorporated, for the 

Atomic Energy Commission under AEC Contract No. AT30-

1-3770. 

Now, the gist of this is contained on page 24, Table 2, 

where he talks about updated LWR power plant costs 

estimates, and in fact, it gives a detailed breakdown of the cost 

by structure improvements, reactor plant equipment . . . 

BY THE COURT:    Could you just give me the 

bottom line? 

l\ . Right.    The bottom line in this particular 

case, using the high escalation rate in terms of 

interest rates, is two hundred and four million seven hundred 

thousand dollars for the entire plant. 

Now, in the same report, in Figure No.—in Figure 15 on 

page 34, there is a breakdown of the nuclear plant costs by 

major component and also that of a coal plant, and the boiler 

of a coal plant on this graph is indicated at only twenty-five 

million dollars. 

So, when you add—you know, you build a nuclear plant, 

say, for two hundred and four million dollars, and then you 

add a fossil fuel boiler, something of the order of twenty-five 

million dollars, I mean at those 
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costs, that represents a fraction of only twelve per cent of the 

total investment. Now, from my study . . . 

BY THE COURT:    Twelve per cent? 

-tV. Twelve per cent of the  total cost of the 

nuclear plant. 

BY THE COURT:    Two hundred and four million 

dollars, ten per cent of that is twenty million. 

A. That's right. 

BY THE COURT: But all they do—you don't have 

to have any labor to take out the other? 

J\ . No, that's already figured into the cost of the 

boiler, installation and the interest rates and 

everything. 

BY THE COURT: Okay. 

l\* And so what happens here is,  apparently, 

that if you need to convert a plant, you can save a 

majority of the equipment. You simply attach another boiler. 

This has been done in another plant in the United States, 

and that is mentioned in the Petition of Jeannine Honicker in a 

table which also mentions this particular plant, the Sioux Falls, 

South Dakota plant. 

It has also been done in Sweden. 
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Now, this additional investment—of course, everything has 

proportionately increased in cost since this report was written 

back in 19 —May, 1970, but everything has gone up more or 

less proportionately, and I would —it's my best judgment 

based on my engineering experience in this field, that it could 

be done for certainly under twenty per cent of the total cost of 

the plant. 

Now, you can recover some of that twenty per cent as 

follows, because the experience has shown that coal plants 

operate more reliably. All of the technology is less complex. 

It's possible to run a coal plant at more efficiency and generate 

electricity more of the time. You don't need as many 

shutdowns. 

Typically, a coal plant, the operating record is something 

like in the neighborhood of seventy to seventy-five per cent or 

so of operating availability. 

Nuclear plants, because of their greater complexity and the 

greater concern about leakages and the fact that it is a new 

technology, unfortunately has required more frequent 

shutdowns, that means that the nuclear plant has been 

operating more like fifty-five or sixty per cent of capacity. 

So that in a matter of a few years, it is possible to recover 

economically the cost of conversion to gas, to oil, to coal or 

gas from coal or any of these alternatives that we now have, 

and we have five hundred years worth of coal, and we are 

making great progress in coal gasification and other things so 

we can put clean gas into a close metropolitan area like 

Connecticut or Nashville or any metropolitan area, generate 

the electricity without having to shut down this city and 

recover the cost over a period of five or ten years after the 

conversion. 

Thank you. 
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BY MR.   KACHINSKY:     I have no  other 

questions. Excuse me, I do. 

BY MR. KACHINSKY: [Continuing] 

\s*        I just want to ask you one last question, a general   

question   on   your   concern   for humanity... 

BY THE COURT:   Oh, no, we are—I have as much 

concern for humanity as anybody. 

BY MR.  KACHINSKY:    Okay, I have no further 

questions. 

BY THE COURT: Come around. 

CROSS - EXAMINATION 

BY MR. EILPERIN: 

\J»        Dr.   Sternglass,   you   mentioned   at   the 

beginning of your testimony some studies and  reports  that 

you did  in  the  1960's,   is   that correct? 

A.        That I did? 

Q/ Yes. 

A. When? 
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In the 1960's on some Japanese studies? 

Yes, the first paper I published relating to the effect of 

radiation on the developing fetus and congenital defects, 

infant mortality and leukemia, I believe I gave my first paper 

on that subject, leukemia, in my Congressional testimony in 

1963 and in my article that appeared in Science in June of 

1963, that's right, yes, early '63. 

145 

Ernest Sternglass 

a 

A. 

 



a And you did other reports in  that  time period as 

well as in the 1960's? 

 

A. Later, in 19... 

BY THE COURT:   The answer is yes, go to the 

next question. 

JL\ . The answer is yes. 

BY MR. EILPERIN: [Continuing] 

\)j        Did the BEIR Committee Report of 1972 review the 

reports that you had done up to that time? 

A As a matter of fact, the answer is yes. 

*Jj> All right, thank you. Do you recall this statement in the 

BEIR Committee Report about your reports: "The evidence"—

and I will quote it to you—"The evidence assembled by Stern-

glass has been critically reviewed by Lindop and Rotblat and 

Tompkins and Brown. It's clear that the correlations presented 

in support of the hypothesis depend on arbitrary selection of 

data supporting the hypothesis and ignoring of those that do 

not. In several regards the data used by Sternglass appear to 

be in error. 

"One of the most vital assumptions in the model, 
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that without the atomic tests the infant mortality rate would 

have continued to fall in a geometrically linear fashion is 

without basis either in theory or in observation of trends in 

other countries and other types. The doses of strontium 90 

used in the experiment referred to by Sternglass were on the 

order of one hundred thousand times greater than those 

received by humans from all of the atomic tests and were 

associated with extremely small differences in infant mortality, 

8.7 per cent in the irradiated versus 7.5 per cent in the control 

mice. 

"In short there is at the present time no convincing 

evidence that the low levels of radiation in question are 

associated with increased risk of mortality in infancy. Hence, 

for the purposes of this report, no estimate of risks are 

considered to be applicable." Do you recall that statement? 

Jt\. Not only am I familiar with it, but I would 

like to be able to explain the nature of the 

statement in the light of some of the things that have since 

happened. 

a 

A. 

Well, you can do that on redirect. 

May I do it now? 

BY THE COURT: No, I'm not interested in your 

explaining it. Move along. Let's go on to something else. 

B Y MR EILPERIN: [Continuing] 
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Vy.        Dr. Sternglass, you also referred to a new study  that 

you  had done  regarding  the Millstone plant, is that correct, 

and that study was done at what time? 

A. The study was done last year. 

\J»        Are   you   aware   of   the   fact   that   the 

Environmental    Protection    Agency    has reviewed your 

study? 

A. That's right, and I disagree with the review of the 

Environmental Protection Agency. 

 

a J am sure you do. May I read to you... 

BY THE COURT: Now, watt a minute, let's not—

you get off the bandwagon, too. We don't editorialize here.   

We ask questions and get answers. 

B Y MR. EILPERIN: That's right. 

BY THE COURT: All right. 

BY MR. EILPERIN: [ Continuing] 

\)' Do you recall this statement by the Environmental 

Protection Agency: "After careful review of this report"—

referring to your strontium 90 levels of milk and diet in your 

Connecticut nuclear power plant.     "EPA's  main 
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conclusion is that the data do not support Dr. Stern-glass's 

contention that operations of the Haddam Neck and Millstone 

Point nuclear power reactors have contributed to significant 

levels of strontium 90 and cesium 137 of milk in the vicinity of 

these reactors." 

x"\.. I have recently been made aware of the study. 

I have examined it, and I have concluded that they 

have ignored the large concentration of strontium 90 in the 

immediate neighborhood of the stack which drops off in all 

directions away in direct correlation with the cancers, and they 

have in no way been able to explain away either the 

enormously high strontium levels at that plant or the changes 

in cancer rates, which they did not even address in the reply. 

a Was  your  report  also   reviewed   by   Dr. Marvin 

Goldman? 

A 

I have seen a report by Dr. Marvin Goldman in 

which he used essentially the same methods 

in order to try to discredit these findings that were used 

by the EPA. 

BY THE COURT: And who is Dr. Goldman and 

why would he want to discredit your report? 

A\ . Dr. Marvin Goldman is familiar to me as a 

scientist who has on repeated occasions come to 

testify on behalf of the utilities at various hearings where I 

have appeared on behalf of the citizens groups and 

intervenors. 
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B Y MR. EILPERIN: [ Continuing] 

Sx^r        May I ask you  this,  is Dr.   Goldman a member   

of   the   National    Council    of Radiation Protection, do 

you know? 

A. 

a 

A. 

As far as I know, he may be. 

Do you know if he's a member of the New York 

Academy of Sciences? 

As far as I know, he may well be. 

\J'        Do you know whether he's the recipient of the Atomic  

Energy   Commission's  E.   O. Lawrence Award for his 

contributions to the understanding of the effect of bone-

seeking... 

JL\» That   is   right,    and   the   Atomic    Energy 

Commission always awards these grants to the 

people who do its bidding. (Applause) 

BY THE COURT: I will clear this courtroom if that 

happens one more time. We are not here in connection with 

any popularity contests. We are here in connection with a 

legal matter, and that's all we are here for. 

If you want to have a popularity contest, go out in the 

street. 

Go ahead. 
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B Y MR. EILPERIN: [ Continuing] 

\g£j>        Okay, Dr. Sternglass, I think you referred to the 

cost of a nuclear power plant as two hundred four million 

dollars? 

That was at that time the price given by the AEC. 

That was in 1970? 

That's right.  Since then all prices have gone up, as I 

indicated, but the fraction of the total cost that would be 

used by the boiler, obviously, would go up in proportion to the 

total inflation rate. 

\J>        Do you know what the present cost is of a nuclear 

power reactor? 

JL\ . Oh, nuclear power plants today go anywhere 

from six hundred to a thousand million dollars, and 

I suppose boilers also have gone up proportionately. 

\Jj> You referred, I think, to—well, how large 

is the typical nuclear power plant that is 

constructed these days? 

Ix.. Today in the neighborhood of eight hundred 

to twelve hundred megawatts. 
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You referred to a Pathfinder power plant that was 

converted in 1968.    I think you 

That's right, it was a hundred and fifty megawatt plant. 

The size of the plant has no material impact on the 

possibility of converting any nuclear plant of any size to a 

different fuel, just as we have recently been converting some 

of the plants to, say, for instance, coal. 

a You referred, I think, to converting power plants to 

clean gas? 

 

A. That's right. 

\J»        Are you aware whether or not  there is a sufficient gas 

supply to convert thirteen per cent of the electrical power to 

gas? 

A. Yes, I have recently examined a statement that was, 

in fact . . . 

 

a The answer is yes? 

XA.. The   answer   is   yes,   and   the   fact   is,   to 

substantiate it, I would like to add that a statement 

was recently entered into the Congressional Record in 

connection with the economics of various possible fuel 

sources which indicated that generally 
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the gas industry underestimates its potential and generally 

finds more as the economic incentive is increased, as, for 

instance, right now by the deregulation of gas prices. 

a There was a gas shortage last year,  was there 

not? 

A. 

It was largely generated by,  many people believe, partly by an 

industry that wanted to see the gas prices go up and the 

deregulation of gas. 

\J. Thank you Dr.  Sternglass.     No further 

questions. 

BY THE COURT:    Step down. 

Now then, let's have a little conference.   Step down. 

Now, I have the picture.   Step down. 

Now, we have here is whether or not—what we have—/ 

have a real serious question concerning my jurisdiction. I 

have heard enough to know what this lawsuit is about. 

I want you to talk to me, young man, and show me what 

kind of jurisdiction I have. 

BY MR. KACHINSKY: May it please the Court, 

we believe that this is a Constitutional question, and our expert 

witnesses have shown that plaintiff, Jeannine Honicker's body 

has been damaged as a result of the nuclear fuel cycle. 

BY THE COURT: Let's assume all of that. Now, 

let's go.   Tell me what my jurisdiction is. 
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BY MR. KACHINSKY: We believe you have 

jurisdiction under 42 USC 1983 Civil Rights, 28 USC 1331 

and 1361, and that this action is not an appeal of an 

administrative proceedings; that this is a direct appeal, a direct 

original jurisdiction civil rights case in that the plaintiffs 

constitutional rights have been violated.   She has been 

afforded . . . 

BY THE COURT: I take it you concede, and if you 

don't concede it, I will have to have further proof, but I take it 

you will concede that there is a divergence of opinion as to the 

amount of radiation which will cause cancer or other 

deleterious effects, is that correct? 

BY MR. KACHINSKY:    Yes, sir. 

BY THE COURT: Do you also concede that the 

Commission, the Regulatory Commission has had hearings, 

after which it has set standards? 

BY MR. KACHINSKY:    Yes, sir. 

BY THE COURT: All right, do you also concede 

and this is something that maybe you have not had an 

opportunity to think about in view of what came out here 

today, but apparently in April or sometime this year this 

Commission has by regulation provided that standards could 

be attacked by a petition under the so-called rule-making 

authority of the Commission? Do you concede that, that 

amendment? 

BY MR. KACHINSKY: In the normal cases it 

could, but we are saying this is an exceptional circumstance. 
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BY THE COURT: All right, wait just a minute. I'm 

going to ask them I'm going to ask the other side in a few 

minutes whether or not that petition can be filed and if the 

matter can be heard relatively simultaneously with any 

privileges, any licensing at the time of any licensing 

procedures are heard or in conjunction with the licensing 

procedure. Can you make a statement on that? 

BY MR. EILPERIN: Yes, Your Honor. You can 

always seek to change the Commission's standards in a rule-

making. 

BY THE COURT:     I understand that. 

BY MR. EILPERIN: In terms of a licensing 

proceeding, you can always argue about the health effects of a 

particular . . . 

BY THE COURT: I probably did not make myself 

clear. Suppose you have a licensing procedure and then some 

intervening group wants to attack the rule-making, attack the 

standard through the rulemaking procedure. Can they do that 

simultaneously in a procedure that will proceed 

simultaneously with the licensing procedures, or are they 

going to have to go through the licensing procedures and then 

go back and attack the rule-making thing and come back and 

ask for a petition to re-hear? 

BY MR. EILPERIN: Well, they certainly could 

attack . . . 

BY THE COURT: I know that, but I'm talking 

about timing. 
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BY MR. EILPERIN: I can't tell you how quickly a 

decision would be reached on . . . 

BY THE COURT: And you can't tell me whether 

or not the two matters would go forward relatively 

simultaneously? 

BY MR. EILPERIN:     That's correct. 

BY THE COURT: I know rule-making is one facet 

and licensing is another; I'm not trying to say they are 

common. But you have no opinion as to any precedent as to 

the relative time-lags involved? 

BY MR. EILPERIN: The rule-making proceedings 

usually take longer than licensing procedure. 

BY THE COURT: Okay. All right, young man, let 

me ask you this now, we have here the situation which 

apparently there is a substantial divergence of opinion. 

There is a procedure outlined by Congress, and Congress 

makes the political decisions, not this Court, whereby you can 

raise this question before an agency to which Congress has 

committed jurisdiction. 

Now, I will get around to talking about 1361 in a minute.   

Don't get excited about it. 

And you have a right to appeal from the decision of that 

agency directly to the Court of Appeals, as you know. 

And then you have a right to petition cert, of course, to the 

Supreme Court. 

Congress has indicated its desire that the District Courts 

stay out of this controversy, and the Supreme Court has 

indicated right strongly in connection with 
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the rule-making procedure in the Yankee something-or-

another case decided in April of this year, that we are to stay 

completely out of it, and the Courts are to leave the rule-

making and the procedures up to the Commission, and the 

Commission has made a finding of fact. 

Now, when that Commission makes that finding of fact, 

after having exercised its rule-making authority, and when that 

Commission gives the citizens an opportunity to come forward 

and attack that finding of fact through a rule-making 

procedure, where does the Constitutional issue arise? You 

have the due process. You have the procedure that Congress 

has set up for you to raise that question, and Congress has said 

to the District Court, "Stay out of it." 

Now, that is what bothers me in this matter. 

So, now then, I have given you the things that bother me, 

and I'm going to sit back and let you address them, all right? 

BY MR. KACHINSKY:    All right. 

BY THE COURT:    All right. 

BY MR. KACHINSKY: I believe that the route of 

the administrative procedure, as the NRC has told us in their 

letter to us, when we presented the first petition to the NRC, 

that these issues involve complex technical terms, and we have 

to put a great deal of study into it. 

Now, our purpose of the petition to the NRC —by the way, 

I could say that we feel that if Dolph Honicker, Jeannine 

Honicker's husband, filed a petition with the NRC, he could 

file a petition directly for this case asking this Court, as a Court 

of equity, to decide it on the Constitutional issues and that... 
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BY THE COURT: Well, what I'm saying is there is 

no Constitutional issue, is there? If the Congress has said that 

this Court has no jurisdiction, but another agency which is an 

adjudicative body has jurisdiction — Congress gives me 

jurisdiction or takes it away. See, we are —a district court is a 

court of limited jurisdiction. 

We don't have the jurisdiction like a state court, like a state 

equity court. A state equity court has every jurisdiction except 

what the Legislature says it doesn't have. 

A district court has only that jurisdiction which Congress 

specifically gives it, and then the Congress comes along and 

says, "Look, we are not going to let you get in this atomic 

energy dispute. We are going to vest the jurisdiction in that 

case in another agency, and we're going to keep the district 

courts out of it." 

So, that's my problem. Do you see what I'm saying? So, we 

don't have any jurisdiction unless Congress gives it to us 

specifically. 

Now, address that problem. 

BY MR. KACHINSKY: I believe in this case 

Congress has specifically given this Court jurisdiction under 

42-1983, as a civil rights case, because the primary concern of 

the NRC is to protect the public health, and we have a very 

basic question here of can the NRC be directing... 

BY THE COURT: 1983. What does 1983 say? 

BY MR. KACHINSKY: I will read it to you. 
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BY THE COURT: Does it say under color of state 

law?   Is that the one?   This is not under . . . 

BY MR. KACHINSKY: "Every person who, under 

color of statute, ordinance, regulation, custom, or usage, of any 

state or territory, subjects, or causes to be subjected, any 

citizen of the United States or other person within the 

jurisdiction thereof to the deprivation of any rights, privileges 

or immunities secured by the Constitution and laws, shall be 

liable to the party injured in an action at law, suit in equity or 

other proper proceedings for redress." Now . . . 

BY THE COURT:    Get me 1983, will you? 

BY MR. KACHINSKY: In our position with the 

first petition that we filed, we asked for immediate relief and 

showing —and using the NRC's own figures and statistics, 

kind of like saying, "Come on now. This is obvious. You see 

it. How come you are not doing something, you know, and it 

shouldn't take that long." 

The NRC, after the thirty days just indicated that they were 

starting a proceeding. 

So, at that point we felt that we had another remedy, which 

was to take this case as an equity action under the Civil Rights 

Act and under the Mandamus Act for this court to act 

immediately under the emergency situation in this case. 

BY THE COURT: In other words you admit that 

the Regulatory Agency is initiating an examination of the 

problem? 
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BY MR. KACHINSKY: We admit they are issuing 

an examination under the regular procedures, but that they 

have denied our administrative remedies under emergency 

procedure, and I would like to point out that the appeal is in 

the Circuit Court of Appeals. They have not made any 

decision yet, but we still feel even in the Circuit Court of 

Appeals that it is a separate action and that these are 

essentially two separate actions, and the uniqueness and the 

emergency of the situation allows us this other route to pursue, 

because grave Constitutional rights are being violated and the 

plaintiff is suffering irreparable harm. 

BY THE COURT: Do you think 1983 applies? 

BY MR. EILPERIN: Your Honor, 42-1983 applies 

to actions taken under color of state law — 

BY THE COURT:    That's what I thought. 

BY MR. EILPERIN:     —or the territory. 

BY THE COURT: Now, have we got any state law 

involved here? 

BY MR. EILPERIN: There's none that I know of, 

Your Honor. 

BY THE COURT: I asked my law clerk if he knew 

of any state law involved here, and as far as I can tell, there is 

no state law. 

Does the Commission delegate some of this to a state or 

anything of that nature? 

BY MR. EILPERIN: Not in this context. 
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BY THE COURT: That's what I'm talking about. 

There's no 1983 jurisdiction. Now, let's go to something else. 

BY MR. EILPERIN: If Your Honor please, I want 

to correct something I said before about the time it would take 

the Commission to dispose of contingents on a rule-making 

petition. 

In the September 7th letter from the Secretary of the 

Commission to Ms. Honicker, the Commission said that with 

respect to her petition, they had asked for the staff views by 

the middle of October. They have asked the technical staff for 

its views because of its complexity, and would give it 

expeditious... 

BY THE COURT: I read that. It's in the record. 

You have no jurisdiction under 1983. Now, let's go to what is 

your next jurisdiction. 

BY MR. KACHINSKY: Our next jurisdiction is 

under 28 USC 1331 and 1361. 

BY THE COURT: All right, 1331 is a federal 

question, isn't it? Is that the one, the federal question statute? 

BY MR. KACHINSKY: Right, the federal 

question, and 1361 is Mandamus — "District court shall have 

original jurisdiction of any action in the nature of Mandamus 

to compel an officer, employee of the United States or any 

agency thereof — 

BY THE COURT: I am familiar with the 

Mandamus . . . 
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BY MR. KACHINSKY: "to perform a duty owed 

the plaintiff." 

BY THE COURT: I am familiar with the 

Mandamus. 

BY MR. KACHINSKY: I would like to add that 

the Nuclear Regulatory Commission does not rule on civil 

rights, and the Congress has made the Nuclear Regulatory 

duty to protect the public health. 

BY THE COURT: Are you talking about 1983? 

BY MR. KACHINSKY: No, sir. This is not civil 

rights, only Constitutional questions. 

The Constitutional question involved, I believe that the . . . 

BY THE COURT: I understand the Constitutional 

question, but now 1983 deals only with state action, not 

federal action. 

BY MR. KACHINSKY: Well, under-1 feel the 

Mandamus Statute does deal with federal action. 

BY THE COURT: Oh yes, no question about that.   

I buy that a hundred per cent. 

BY MR. KACHINSKY: And very simply if a 

Federal officer is violating the Constitution and violating the 

order that Congress gave to it, that this Court would be the 

proper Court to decide the Constitutional question involved. 
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BY THE COURT:    Let me hear from the other 

side. Let me hear what they have to say about it. 

BY MR. EILPERIN:    Yes, Your Honor,  I think 

we have reviewed the pertinent authorities. 

BY THE COURT: Just tell me about them. Don't 

make me read this. 

BY MR. EILPERIN: Okay, I think it's clear. 

BY THE COURT: I will read it. I'm just kidding 

you, you understand that, but I want to get your idea, because I 

am going to give this —I honestly don't think I have any 

jurisdiction, but now there's no point in you misleading me 

and let's go up to the Sixth Circuit and let them bounce it back. 

BY MR. EILPERIN: I don't think you have 

jurisdiction, Your Honor. I think that is the correct conclusion. 

This is an action which seeks to close down the nuclear fuel 

cycle. It seeks to suspend licenses and to enjoin licenses; that 

kind of action Congress has provided an exclusive review 

mechanism in the Court of Appeals. 

First you go to the Commission, and 28 USC 2342 provides 

specifically: "The Court of Appeals has exclusive jurisdiction 

to enjoin, set aside, suspend in whole or in part or to determine 

the validity of all final orders"... 

BY THE COURT: Is there any reason they can't 

raise the same Constitutional question in the 

164 



Court of Appeals they can raise down here? 

BY MR EILPERIN: No. The Court of Appeals, 

needless to say, can protect Constitutional rights. 

BY THE COURT: Of course, it looks like that to 

me. They have never been reluctant to do so when my cases 

were appealed up there. 

But before there can be any Constitutional issue involved, 

there must be a factual determination, and that factual 

determination has been vested in an agency with expertise, it 

seems to me. 

BY MR. EILPERIN: That's correct. 

BY THE COURT: And then if there's any relief in 

that, Congress has said it goes to the Court of Appeals, and the 

Court of Appeals certainly has the power and the desire to 

protect Constitutional rights. 

BY MR. EILPERIN: I think that's correct, Your 

Honor. It's clear to me that there is an exclusive review 

mechanism, and that deprives the District Court of 

jurisdiction. 

We have listed a number of cases, and most recently there 

was a case where the Commission was closing down the 

Seabrook plant in New Hampshire, and we were taken to 

Federal District Court in the District of Columbia by the labor 

unions who said, "No, you can't close down Seabrook. You 

should let it stay under construction." 

The District Court there agreed with the argument that that 

kind of action —in that case a refusal to suspend, or rather in 

that case a suspension was exclusively reviewable by the 

Court of Appeals.   It's a 
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straight certain body of law that stands for that proposition. It 

doesn't matter what the particular basis of claim is that is 

made, whether it's a Constitutional claim, a NEPA claim. 

The important point is what relief is sought and where the 

relief sought is the suspension of licensing, then that kind of 

decision is for the Commission to make, and after that to be 

reviewed by the Court of Appeals. 

And I don't think the Mandamus jurisdiction applies either, 

because, as you know, that Mandamus relates only to a case in 

which there is a clear non-discretionary— 

BY THE COURT:    Non-discretionary. 

BY MR. EILPERIN: -and this is the essence of 

technical controversy. 

BY THE COURT: Well, I will tell you what I'm 

going to do. I'm going to take this under advisement. 

I will let you all submit some additional briefs if you want 

to submit them. 

I will give you fifteen days to submit additional briefs and 

authorities.  I will take it under advisement. 

If I need any more evidence, I will set it for another 

hearing, and we will take some more evidence at that time if I 

need it. 

I just — I wanted to hear some of the evidence to be sure 

that there was no question about what the parameters 

established dealt with the jurisdictional question. 

Sometimes it's a lot easier to have an evidentiary hearing,   

at  least  a   limited  evidentiary  hearing  to 
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eliminate possible ambiguities in connection with parties' 

contentions. 

So I think I have enough here now that I know that the 

primary issue is whether I have jurisdiction, and I —plaintiffs 

attorney has conceded there is a substantial difference of 

opinion among scientists, so I don't have that problem. 

So I will recess this matter and give you fifteen days to file 

any additional authority you want, and if I determine at that 

time that I have jurisdiction, independent jurisdiction —that's 

not a good word —but if I have jurisdiction over and above the 

regulatory agency, which I doubt, I will set another hearing 

and we will go from there. 

All right, recess Court. 

BY THE CLERK:     Everyone rise,  please, Court 

is in recess until tomorrow morning at 8:30. 

[Thereupon Court adjourned] 
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Background and Perspective 

"The unleashed power of the atom has changed everything 
save our modes of thinking, and we thus drift toward 
unparalleled catastrophes."     —Albert Einstein, 1879-1955 

The testimony presented on October 2 was, as Judge Morton pointed 

out, a partial evidentiary hearing to determine whether he had 

jurisdiction to hear the case at all. In addition to the information 

brought out at the trial, Judge Morton also had other scientific evidence 

before him as a part of the record. An overview of that evidence is 

presented here. 
Ever since the dawn of man, radiation in the natural background has 

been responsible for damage to health, fatal cancers and birth defects. 

About five hundred years ago, this damage was first observed among 

the pitchblende miners in Saxony and Bohemia. After five or ten years 

of underground mining, they began dying early of a so-called 'mountain 

illness.' Many years later, following Marie Curie's work with radium 

and Becquerel's discovery of ionizing radiations given off from natural 

uranium, the reason for these early deaths appeared: the radioactivity 

emanating from uranium, a component of pitchblende, was causing 

cancer. The precise manner in which these emanations lead to the 

development of cancers remains a topic of scientific research and 

debate; but, because of the experience of the uranium miners and 

others, the effect is well established. 

After the discovery of X-rays in 1896, a number of other effects of 

radiation were observed. Persons who remained underneath the X-ray 

too long appeared with burns. Some of the earlier manufacturers of X-

ray equipment sought medical aid for serious radiation burns on their 

hands. Lighter doses caused a reddening of the skin, either immediate 

or delayed. It was believed then that at low levels there was probably a 

threshold below which no damage occurred. As Dr. Gofman pointed 

out in his testimony, no one really believes that any more, but at one 

time it was assumed that unless you could see the damage as with 

reddened skin, any other effects were inconsequential. 
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As their experience and knowledge of radioactivity broadened, 

scientists began to consider the possibility of latent effects, those 

damages which do not appear until years, or even decades, after 

irradiation. Delayed effects were experienced by the Curie family and 

others working with radiation, and early tests with animals confirmed 

the link between radiation and latent cancers and leukemias, and also 

suggested genetic damage appearing in future generations. From these 

early experiences, attempts were made to establish limits on the amount 

of exposure to be received by individuals. For example, in 1902, the 

dose was set at ten Roentgens per day, or 8.3 rads. Such an exposure is 

nearly 900 times the present recommended maximum exposure of 0.17 

rads per year. As more information emerged about the hazardous nature 

of radiation, the dose level considered "safe" was further reduced. 

After the tragedy of Hiroshima and Nagasaki began to show the real 

magnitude of human latent effects, the recommended maximum was 

lowered still further. In 1952, the International Commission on 

Radiological Protection (ICRP) suggested a "safe" value was 52 

Roentgens per year, or about 300 times the present allowable dose. 

Then studies began to reveal that even the "low" dose provided by 

background radiation was likely to be causing "health effects"— 

cancers, leukemias and genetic defects—at a certain rate per year. 

In 1954, Congress passed the Atomic Energy Act, introducing 

atomic power for peacetime use. The experimental aspect of such an 

undertaking was clearly recognized by the lawmakers, who wrote in 

their first draft: 

"The significance of the atomic bomb for military purposes 

is evident. The effect of the use of atomic energy for civilian 

purposes upon the social, economic, and political structures 

of today cannot now be determined. It is a field in which 

unknown factors are involved." 

Shortly after the formation of the Atomic Energy Commission, when 

atomic bomb tests were becoming virtually routine, Nobel chemist 

Linus Pauling and others began to investigate the effects of fallout on 

the health of the people. Disturbed by their findings, they began a 

prolonged legal battle with the Atomic Energy Commission, arguing 

that the fallout would cause thousands of needless cancers and 

premature deaths. But the cancers and deaths were not yet visible, so 

these early lawsuits were unsuccessful in 
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halting the testing. World opinion eventually forced the U.S. and 

U.S.S.R. to sign an atmospheric test ban treaty; and, in fact, the damage 

predicted by Pauling and others is now beginning to become visible. On 

February 22, 1979, the New England Journal of Medicine published a 

study by Dr. Joseph Lyon of the Utah Cancer Registry. Dr. Lyon found 

that there were two and one-half times as many cancer deaths among 

children born in southern Utah during the years of the atmospheric 

bomb testing, as compared to children born in the same area in years 

before and after such testing. 

In 1972, the National Academy of Sciences published the findings of 

its Committee on the Biological Effects of Ionizing Radiation (BEIR). 

According to the BEIR Report, between one thousand and nine 

thousand annual cancer mortalities in the United States can be expected 

to result from natural background radiation alone. While recognizing 

that an increase in the background level will increase the number of 

expected cancers, the BEIR Report said that, because radiation is 

thought to be a valuable tool to science, a cost/benefit analysis would be 

the recommended approach for broadening the emerging nuclear 

industry. Health effects would simply be noted as one of the costs we 

all would pay for the benefit of atomic power. 

In 1975, the Environmental Protection Agency published a report on 

the expected environmental effects of an expanding nuclear fuel cycle. 

EPA stated that the potential impact on health caused by effluents from 

a broadened nuclear industry would be very significant, even operating 

at the safety levels permitted by the federal standards. Their estimate 

was that several thousand deaths from cancer and genetic defects would 

result from routine releases of radioactivity, and from losses normally 

experienced in handling and transporting radioactive materials. 

In the meantime, Congress had recognized the conflicting nature of 

the promotional and regulatory aspects of the Atomic Energy 

Commission. In 1974, the AEC was split into two separate agencies: 

ERDA (Energy Research and Development Association) for promotion 

of nuclear energy and weaponry, and NRC (Nuclear Regulatory 

Commission) for regulation to protect the public health. 

During this period, the standards of radiation protection were based 

primarily on the BEIR report and WASH-1400 (commonly referred to 

as the Rasmussen Report after its principal author, Norman Rasmussen, 

a physicist at MIT). Shortly after publication of the report, serious 

criticisms of its methodology and conclusions began to appear in print.  

Rasmussen's loose assumptions led to the 
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conclusion that a person's danger of being harmed by accidental 
releases was about the same as the danger of being hit by a meteorite 
from outer space. 

This simile received considerable attention in the press, but it was 
subsequently seen to be wholly groundless. In late 1978 and early 
1979, both the BEIR report and WASH-1400 were recalled by their 
sponsors because actual human experience had proven them wrong. 
Both had underestimated the risks and effects of radiation 
exposures. 

In 1976, the Court of Appeals for the District of Columbia 
ordered the NRC to assess the environmental impact of the entire 
uranium fuel cycle, with particular attention to the possibility of 
recycling plutonium from breeder reactors. In the hearings which 
led to a generic environmental study of the mixed oxide fuel cycle 
(GESMO), the NRC estimated the potential impacts of the three 
recycle options: the present throwaway method, the uranium-only 
recycle, and the plutonium-uranium recycle. The range of estimates 
for cancer fatalities from these three options in the GESMO report, 
issued in August of 1976, showed that 1,100 to 1,300 cancer 
mortalities and 2,100 to 2,400 genetic defects would be expected to 
occur from 1975 to 2000, as a result of the routine emissions of the 
nuclear fuel cycle. 

Also in 1976, Robert O. Pohl, a physicist at Cornell University, 
published an article in Science, on the effect of radon gas emitted 
from the waste tailings left over when uranium is milled. Pohl 
estimated that radon gas would cause 400 eventual cancers for each 
reactor fuel requirement for each year of operation. The United 
States has 70 operating reactors at the beginning of 1979 and some 
150 more under construction. The uranium in these mill tailings 
will continue to break down into radon for the next 4.5 billion years. 

The question of mill tailings has been addressed by the federal 
government since the 1950s. These tailings are already thought to 
be the cause of noticeable health problems in Grand Junction, 
Colorado, and other mining towns. The uranium, thorium, and 
radium dust and radon gas from the piles are picked up by the wind 
and blown over the surrounding populations. The obvious solution, 
to put the tailings back in the mines, was inadequate, because once 
the ore was crushed its volume increased considerably and it simply 
wouldn't fit. The amount of mill tailings already present in 1979 
could bury a four lane highway across the American continent to a 
depth of one foot. This enormous volume of radioactive material 
remains piled in dry, barren hills at abandoned uranium mills. 
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Shallow burial is now proposed in order to bring the radiation 

emissions down to double the normal background level. 

In 1977, during its hearing on the licensing of the Three Mile Island 

nuclear power plant in Pennsylvania, the NRC addressed Pohl's 

publication. Chauncey Kepford, a radiation chemist from State College, 

Pennsylvania, testified that the mill tailings from the uranium used to 

fuel a single nuclear reactor could eventually cause forty million 

cancers over time as the uranium decayed to radon gas. In his 

testimony, Kepford wondered what kind of cost/benefit ratio could 

exist between the temporary thirty-year burst of electricity from one 

reactor and the forty million potential deaths it would cause. 

Dr. Walter Jordan, then Associate Director of Oak Ridge National 

Laboratories, had been chosen to sit on the Atomic Safety Licensing 

Board panel, and was Director of that panel when Kepford testified. 

Jordan went over Kepford's calculations and found essentially that both 

Pohl and Kepford had been correct: potential health effects of this 

radon gas emission could be estimated per reactor by multiplying the 

amount of tailings by the length of time it will take them to break down. 

Jordan wrote a memorandum to James Yore, his superior at the Atomic 

Safety Licensing Board, stating that the NRC estimates of radon gas 

releases from mining and milling were in error, and that the correct 

value would be some one hundred thousand times greater. Jordan 

estimated that the expected deaths would be in the hundreds for each 

reactor for each year. In correspondence with the late congressman 

Clifford Allen, he subsequently refined this number to four hundred 

expected fatalities per reactor per year, citing Pohl. 

At the same time, a study was under way at the University of 

Pittsburgh, under the direction of Dr. Thomas Mancuso. This study, 

originally contracted by the AEC, was investigating the health of the 

workers at the Hanford Atomic Works in Seattle, which had been in 

operation since the 1940's. In 1976, Dr. Samuel Milham of the 

Department of Health of the State of Washington found a higher rate of 

cancer among the workers at the Hanford Atomic Works than in the 

state of Washington as a whole. When Milham's work was published, 

considerable pressure was placed on Mancuso from the Department of 

Energy to publish his preliminary findings, which indicated that 

Milham was incorrect and that the Hanford Works was as safe a place 

to work as anywhere. 

Mancuso objected to such an early publication because of the 
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tentative nature of his results, and the well-known latent effects of 

radiation. Since cancer typically appears twenty-five years after it is 

actually induced by radiation, Mancuso wanted a few more years to 

build his data base before drawing any conclusions. Because of his 

reluctance, Dr. Mancuso was then removed from his position as chief 

epidemiologist of the project and the study was turned over to Oak 

Ridge National Laboratories. Mancuso's project supervisor at The 

Department of Energy then left DOE to work for Oak Ridge. He 

became the new project director for the Hanford study. Oak Ridge's 

reanalysis of the data was inconclusive, and control of the study was 

subsequently transferred to the Hanford Works itself. 

In November of 1977, Mancuso enlisted the aid of epidemiologists 

Alice Stewart and George Kneale of Oxford University, and published 

the results of his preliminary analysis of the Hanford data. As Dr. 

Gofman's testimony in Federal court indicated, Mancuso's study 

showed a five per cent higher incidence of cancer among workers at 

this early stage, when exposure rates were actually lower than in more 

recent years. Mancuso's longer term study indicated that the risk of 

cancer from radiation was seriously underestimated by government 

standards. 

In 1978, former Congressman Paul Rogers of Florida held hearings 

in Washington on the subject of low-level ionizing radiation. Dr. 

Mancuso testified to his findings at Hanford. Also there was Dr. Irwin 

D.J. Bross, mentioned by Dr. Gofman in his testimony. Bross had 

found an epidemic of cancer among patients of the National Cancer 

Institute's mammography program, and a high rate of leukemia and 

other cancers among children born of women who had received one or 

more X-rays in pregnancy. Dr. Bross also lost his federal funding as a 

result of his studies. 

The Rogers hearings provided considerable evidence for the theory 

that ionizing radiation from the atomic program was causing cancers. 

Among the witnesses were a number of survivors from the Nevada 

atomic weapons tests. Between 1945 and 1963, these tests included 

marching several hundred thousand soldiers through radiation fields as 

a human experiment to learn how men perform under the stress of 

radiation bombardment. Among the men who had been at the "Smoky" 

test in Nevada, the rate of leukemia was over four hundred times the 

national average. Leukemia is the first of the latent cancers to appear. 

Also at the Rogers hearings was Dr. Thomas Najarian, of the Boston 

Veterans' Hospital. He had attempted a study of the atomic 
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shipyard workers at the naval submarine base in Portsmouth, New 

Hampshire, and other places. Although the Department of the Navy 

refused to co-operate, Dr. Najarian's study of death certificates 

indicated a very high rate of cancer among the workers on the 

"Nautilus" and other atomic submarines. Also at the hearing was one of 

the Portsmouth shipyard workers, Ronald Belhumeur, who testified that 

he was the only person left alive in his maintenance crew: the rest were 

dead of cancer or leukemia. Two of his supervisors had died within six 

months of each other from the same type of leukemia in 1977. 

To refute the view of these witnesses at the 1978 hearing was 

Admiral Hyman Rickover, who at the time of the Rogers hearing 

testified that there was no health problem at the shipyard. Then, in 

January of 1979, it was revealed that Admiral Rickover had deceived 

the Committee by concealing a study done by the Navy which indicated 

a substantial shipyard problem related to radiation exposure. 

Also testifying at the Rogers hearing was Dr. Edward Radford, 

chairman of the committee that had prepared the BEIR Report for the 

National Academy of Sciences in 1972. Radford testified that, based on 

new scientific findings since 1972, the effect of radiation exposure was 

probably twice as great as had been thought, and that as little as twenty-

five millirems annual whole body radiation exposure would cause about 

a one per cent increase in the rate of cancer. The natural background 

rate of radiation is 125 millirems per year. A one per cent increase in 

cancers would result in about 3,500 additional U.S. cancer deaths per 

year. 

Later in 1978, Dr. Pohl testified at the Black Fox reactor license 

hearings in Oklahoma and elsewhere that an increased rate of cancer 

could be expected near uranium mills and mines. Also testifying was 

Dr. Stanley Ferguson, who stated that, as a scientist and epidemiologist 

for the Department of Public Health in Colorado, he could see that 

there were higher rates of cancer and leukemia in the areas around the 

mines and mills: the rate of leukemia was two to three times what was 

considered normal. 

In August, Dr. William Lochstet, a physicist with Pennsylvania State 

University, estimated that deaths from radon emitted in the 

government's proposed control plan for burying uranium tailings would 

result in fourteen million deaths from cancer and genetic defects over 

the hazard life of tailings from one mine. 

In the same year, Dr. Ernest Sternglass published his study of the 
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Millstone Reactor in Connecticut. He found a higher cancer rate, 

peaking at the plant, and descending in all directions out to seventy 

miles from the plant. 

As Dr. Sternglass testified on October 2, the most recent study on 

radiation protection was done at Germany's prestigious Heidelberg 

University, where an interdisciplinary group performed an overall 

evaluation and critique of current standards and standard-setting 

organizations. The German study showed that estimates of health 

effects may be too low by a factor of 10,000. 

On January 12, 1979, Judge Morton dismissed Jeannine Honicker's 

complaint against the NRC for lack of jurisdiction on the peril radiation 

poses to life and health. Judge Morton's memorandum concluded: 

Plaintiff insists that defendants have admitted that an 

imminent peril to plaintiff's health and life exists as a result of 

the operation of the nuclear fuel cycle, and that therefore the 

only question facing the court is whether or not this hazard 

violates plaintiff's constitutional and statutory rights. If this 

assessment of the situation were accurate, the court would 

not feel constrained by the doctrine of primary jurisdiction 

and would not hesitate to act to protect plaintiff's rights. The 

statements upon which plaintiff relies cannot, however, be 

characterized as admissions that ordinary fuel cycle activities 

will cause death or disease to plaintiff or any other persons. 

An evaluation of the facts by the NRC is thus required to 

determine what health risk is present. The court therefore 

defers to the NRC, and because any final resolution of the 

matter by that agency is exclusively reviewable in the court of 

appeals, the court sees no reason not to dismiss this case in its 

entirety, (emphasis supplied) 

On January 29, 1979, a notice of appeal from Judge Morton's 

decision was filed with the Sixth Circuit Court of Appeals. 

Simultaneously application was made to the U.S. Supreme Court to 

expedite the NRC procedure because of the life and death situation. At 

this writing, the matter is under consideration by the NRC and the 

Courts. 
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What Will Happen 
Without Nuclear Power? 

The past twenty years have taught us a great deal about science and 

technology. Man has walked on the moon, computers are the size of 

typewriters, and global commuication happens at the speed of light. - 

At the dawn of this technological revolution, the assumption was 

"Physics can do anything. As long as it's not against the laws of 

physics, enough money can make it happen." 

However, no solution has appeared for the enormous problem of 

unavoidable releases of nuclear wastes. Terrorism and sabotage 

contribute to the uncertainties in a very dangerous game. We are 

beginning to realize that this technology has certain limits, and we must 

learn how to stay within them. 
In the present situation seventy nuclear power plants produce about 

13 per cent of America's electricity. Nuclear power is largely the 

creation of our economic and political system. From the point of view 

of a utility, which is, of course, a profit-making corporation, the more 

money it has flowing through its system, the better. Most states permit 

utilities to charge their building expenses each year to the electric 

subscribers in order to be sure of meeting future demand. So a utility 

must justify its rate increases by projecting strongly increased demand, 

with the resulting need for new facilities. It is now coming to light that 

many requests for expansion, which resulted in the construction of 

nuclear power plants, were based on incorrect estimates of what the 

actual demand load would be. 
In recent years, therefore, the capacity of the electrical power 

industry has been growing at a much faster rate than has the actual 

demand. The latest figures available in Electrical World, the industry's 

magazine, show that the peak margin capacity for electrical production 

has been compounding steadily for the last ten years and is now 38 per 

cent. That means that at the peak of summer or winter usage, one power 

station in three sits idle because it isn't needed. 
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The table presented in Electrical World reads: 
Power in 
million KW 1966    1967    1968    1969    1970    1971    1972    1973   1974    1975   1976    1977    1978 

Capability 

Peak Usage 

221.5   258.8   279.8   301.2  327.8   354.6  383.0  416.8 444 4   479.3 498.8  517.1   552.3 

203.9   214.0   238.6   258.3  275.4   293.1   320.2  344.9 349.3   356.8 370.9  394.9  399.9 

Peak Margin (%)    18.4     20.8     17.2     16.6    18.7     20.9    19.6    20.8    27.2    34.3    34.5    31.0    38.0 

United States Electrical Industry:    Capability, Usage, and Margin of Excess Power, 1966-1977 

Source: Electrical World, Sept. 15,1977 and Sept. 15,1978; the figures for 1978 are estimates. 

Presented graphically, the same numbers look like this: 

Actual and Forecasts of Peak Capability and Peak Usage, U.S. Electrical Industry, 1966 to 

1990. 
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The continuation of past trends, assuming a more or less constant 

growth rate, shows that unneeded electrical capacity will probably 

increase, not decline. Removing nuclear stations from use would 

provide the optimum margin of reliability for electrical supply— 

between 15 and 25 per cent. This may indicate that utilities have 

been hedging the nuclear bet all along. All these figures assume 

little change in the nation's energy habits. But this assumption is 

incorrect. The country is already changing its habits. Moreover, even 

small improvements in the efficiency of large systems can result in 

drastic reductions in electric demand. 

About 58 per cent of all energy employed in the United States is used 

in the form of heat. Another 38 per cent provides mechanical motion. 

The rest, about 4 per cent of delivered energy, accounts for all lighting, 

electronics, telecommunications, electrometallurgy, electrochemistry, 

arc-welding, electric motors for home appliances and railways, and 

miscellaneous end uses that actually require electricity. To really do 

more with less, we must match our energy needs to our energy sources. 

We now build mammoth power stations to heat fuel to thousands of 

degrees to drive steam turbines sending electric current hundreds of 

miles—losing most of it in the process—to heat water or small 

buildings a few degrees. We can more easily orient our buildings to 

face the sun, provide thicker walls to store solar heat through the night 

and, with other small changes of this type, begin to live on our energy 

income, instead of spending our limited resources as if there is no 

tomorrow. 

A sane energy policy must consider the fundamental assumptions its 

decisions are based upon, because these assumptions will also dictate 

the kind of society we are to have. We can live in a wasteful, armed, 

and frightened society, or we can live peacefully within our means. We 

cannot continue to weigh human lives in the same balance with 

electrical power. We cannot continue to squander humanity's entire 

heritage of natural resources in a few generations. We must choose to 

move in a positive direction, rapidly and decisively, if we are to fulfill 

our human role as caretakers of our planet and curators of life. 
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Conclusion 

The hearing in Federal court on October 2 was the beginning of a 

process designed to close the nuclear industry in the United States. The 

defenders of nuclear power, no longer able to seriously deny the 

likelihood of radiation-caused cancers and birth defects, have fallen 

back on the thinnest of arguments. 

For example, in their response to the Honicker petition, the NRC 

staff suggested that a cure might be found for cancer, or that genetic 

engineering will eliminate birth defects. So far, the few effective 

"cures" for cancer have proven nearly as agonizing as the disease itself, 

with financial ruin the price for the families of the survivors. Hospital 

costs and doctors' bills wipe out life savings. 

Today a child born in America has one chance in three of dying of 

cancer in his or her lifetime. Cancer is responsible for the deaths of 

more children than any other known disease. Yet the American Medical 

Association, following economic rather than medical considerations, 

stoutly defends nuclear power. 

Nuclear power is already random, compulsory genetic engineering. 

But there must be a human right not to be genetically engineered. The 

U.S. Constitution established the federal government with a power 

delegated from the people by their willing consent. Who has consented 

to give cancer to our children? Who has consented to a nation of human 

guinea pigs? The government abuses its authority when it licenses 

random, premeditated murder. 

The nuclear defenders argue that fossil fuels produce more ill health 

than nuclear power. But this comparison is limited to the near-term, and 

ignores newly-developed methods for burning fossil fuels cleanly. 

Beyond the arbitrary 1,000 year cut-off point chosen by government 

agencies, nuclear power causes many millions more cancers and genetic 

effects than coal or oil. Yet the entire issue of fossil fuels versus nuclear 

power is an unnecessary controversy. It vanishes when we remember 

the enormous energy now available from non-polluting, renewable 

natural sources like the sun, the wind, and the tides. 

Nuclear power was established as a government monopoly. The 

development of nuclear power runs a course contrary to the 

development of human rights. Recognizing this, people all over the 

world have come together to try to solve this common problem. 
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Organized labor, the scientific community, attorneys, consumers and 

environmentalists have joined to change the pattern of nearsighted 

folly. The case of Honicker vs. Hendrie shows one course of action. 

Yet far more serious than government mistakes are the unchecked 

abuses of multinational corporations, answerable only to the profit 

motive, now expanding nuclear reactor sales around the world. Nuclear 

reactors, while producing electricity, also produce the material for 

nuclear weapons. What are non-proliferation treaties worth if nuclear 

weapons factories are within the grasp of every country and subnational 

militaristic organization? Some corporations are doing the world a great 

disservice. 

The overwhelming majority of the world's people still find their roots 

in the natural world. If the peoples of the world are to develop free and 

egalitarian societies, they must keep nature free to support them. 

Modern peoples are sometimes proud of their scientific achievements; 

but even the most sophisticated technology rests on mere discoveries of 

the ways of nature. Ecological systems are a delicate balance of forces 

arrived at by a billion-year process of trial and error. With our cultural 

perspective of only a few thousand years, we upset that balance at our 

peril. 

Shutting down the nuclear power industry is one step in creating a 

world free of fear and intimidation, where men and women can walk 

the earth safely for generations, and children can be born into the 

world, grow up and develop normally. We must selflessly abandon the 

nuclear option for the sake of our children. We no longer have any 

viable alternative. 
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GLOSSARY 

alpha rays — comparatively large, slow radioactive particles emitted from the 

nucleus of an atom. They are easily deflected but can cause great damage if 

inhaled or ingested. 

background radiation — radiation (at a rate of 100-150 mrem per year) coming 

from space or from the earth that is not the result of man's activities. 

beta rays — radioactive particles emitted from an atom that are smaller and 

faster than alpha rays and can penetrate several layers of tissue. 

biosphere — the entire expression of life-force on our planet including the earth 

and all her inhabitants, the atmosphere, land-masses, and oceans. 

environmental impact — the effect on an environment of entering a new 

substance or activity into that environment. For example, milling uranium 

leaves large amounts of radioactive tailings that give off radon gas which 

results in a statistically expected number of lung cancers and other health 

effects. 

effluents — radioactive outflow in a liquid, gaseous, or solid form from some 

part of the nuclear fuel cycle or storage system. 

fuel cycle — the sequence of steps needed for the production and combustion of 

fuel to produce nuclear energy including mining, milling, conversion, 

enrichment, transportation, and waste storage. 

gamma rays — radioactive particles emitted from an atom that are smaller and 

faster than alpha and beta rays and can penetrate steel and concrete. 

genetic effects — those effects of radiation that are not seen in the body of the 

irradiated person during their lifetime, but that are present and are transmitted 

to their offspring in some later generation. 

half-life — the number of years required for the decay of half the radioactivity 

in a radioactive substance. 

hazard life — the number of years over which a radioactive substance continues 

to emit radiation. 

health effects — the effects of radiation exposure on the body including death, 

disease, premature aging, and genetic defects. 

ionizing radiation — radiation carrying an electrical charge which produces ion 

pairs and leaves a track or trail in its passage through matter. 

irradiation — the act of being exposed to radiation. A person is irradiated when 

he or she absorbs a dose of radiation. 
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latent effects — damaging effects of radiation exposure which do not appear 
until some years after irradiation. 

Manhattan Project — a code name for the project begun in 1942 that 

developed the first atomic bomb that was produced at Oak Ridge, Tennessee 

and dropped on Hiroshima, Japan. 

meltdown — a serious nuclear accident in which the cooling systems in a 

nuclear reactor do not prevent the nuclear fuel core from melting with the 

potential associated release of large amounts of radiation. 

neutron — one of the elementary particles of an atom which may be emitted 

from the nucleus of an atom and can penetrate human tissue. 

NRC — Nuclear Regulatory Commission, an agency established by Congress in 

1974 to provide regulatory controls for the nuclear industry for the protection 

of the public health. 

nuclear fission — the splitting of atoms accompanied by the release of part of 

the mass into energy. It is the principle of the atomic bomb. 

nuclear fusion — the combining of lightweight atomic nuclei into a nucleus of 

heavier mass with a resultant loss in the combined mass, which is converted 

into energy. The principle of the hydrogen bomb. 

radiation — the emission and propagation of energy through space or through 

matter in the form of particles and waves. Radiation emanates from atoms 

and molecules undergoing internal change. 

Roentgen — the term used for measuring ionizing radiation from a radioactive 

source. It is equal to the quantity of radiation that will produce one 

electrostatic unit of electricity in one cubic centimeter of dry air at 0° C. 

rad and millirad — a radiation measure that refers to the radiation absorbed 

dose, which is equal to about 83% of the Roentgen value. A millirad or mrad 

is a thousandth of a rad. 

rem and millirem — a radiation measure that refers to the radiation dose 

equivalent in man. The relation between rad and rem depends on the kind of 

particle emitting the radiation: for gamma rays, 1 rad = 1 rem; for beta, 1 rad 

= 10 rem; for alpha, 1 rad = 30 rem. 

radioisotope — a naturally occurring or artificially creaied radioactive form of a 

chemical element. 

shutdown — the halt of the nuclear fuel cycle as a means of generating 

electrical power. After shutdown, further activity of the nuclear industry 

would consist of waste handling and containment, decontamination, and 

possibly conversion of existing nuclear facilities to other methods of power 

generation. 
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Nuclear Facilities in the United States 

MAJOR TRANSPORTATION ROUTES FOR NUCLEAR MATERIALS ARE 
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RESOURCES 

If you would like to help, or want more information, you can contact 

any of these groups below: 

PLENTY 
:56 Drakes Lane 

Summertown, TN 38483 

(615) 964-3992 

PLENTY 
RR 3 
Lanark, Ontario 
Canada KOG 1KO 

 

GREENPEACE 
240 Fort Mason 
San Francisco, CA 94123 

GREENPEACE 2108 

West 4th Ave. 

Vancouver, B.C. 

Canada V6K IN6 

GREENPEACE 47 

Whitehall PI. London 

SW 1A 2B2 England 

 

FRIENDS OF THE EARTH 

620 C St. S.E. Washington, 

D.C. 20003 

FRIENDS OF THE EARTH 

54-53 Queen St. Ottawa, KIP 

5C5 Canada 

FRIENDS OF THE EARTH 9 

Poland St. London WIV 3DG 

England 

 

THE COUSTEAU SOCIETY INC. 
777 3rd Ave. 
New York,  NY 10017 

MOBILIZATION FOR SURVIVAL 

3601 Locust Walk Philadelphia, PA 

19104 

A full discussion of the scientific and medical facts surrounding 

nuclear power and a definitive argument for constitutional and 

human rights in the nuclear age is presented in Honicker vs. 

Hendrie: A Lawsuit to End Atomic Power. Shutdown! stems from 

this book, which contains the full text of the Petition for Emergency 

and Remedial Action filed with the Nuclear Regulatory Commission. 

Available from bookstores or from The Book Publishing Company. 
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Project Director:    Albert Bates, Farm Legal 

Attorney:    Joel Kachinsky, Farm Legal 

Special thanks to: Dolph Honicker, Linda Honicker, John Gofman, Ernest 

Sternglass, Chauncey Kepford, Rosalie Bertell, The Farm Legal Staff, Sadeo 

Ichikawa, Kay Drey, Bob Alvarez, June Allen, Larry Bogart, Judith Johnsrud, 

William Lochstet, Irwin D.J. Bross, Thomas Mancuso, Leroy Ellis, Bob Pyle, Lewis 

Laska, Bill Garner, Karin Sheldon, Anthony Roisman, Lou Sirico, Robert Gary, 

Michael Bancroft, Ralph Nader, Franklin Gage, Stephen Gaskin, Harold Maier, Sam 

Lovejoy. Mr. and Mrs. Austin P. Malley, Helen Caldieott, Leo Goodman 

Published by The Book Publishing Company: 

Publisher:    Paul Mandelstein Editor:    Matthew McClure 
Contributing Editors: Barbara Schaeffer, Dolph Honicker Art: Peter Hoyt, James 

Hartman, Mark Schlichting, Arthur Saarinen, Gregory Lowry Composing: Jane 

Ayers, Carolyn James, Marcia McGee, Dana Gaskin Layout: Tortesa Livick, David 

Long, June Setesak Darkroom: Brian Hansen, Jenny Banks, Vance Glavis, Daniel 
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Production: Robert Seidenspinner, John Seward, Richard Martin, Albert Livick, 
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The research for this project was funded by PLENTY, a non-profit, tax-

deductible, charitable organization. Contributions can be sent to PLENTY, 156 

Drakes Lane, Summertown, Tennessee 38483 

 
 



LIFE-THREATENING EXPERIMENTATION on citizens 

without their consent, and willful causing of disease, death, 
and deformity within a large number of people over a long 
period of time are crimes against humanity. 

It can never be maintained that sound public policy would 
permit government or non-government agencies to deprive 
human beings of their lives in order to obtain energy for 
other human beings. 

"I have been with nuclear energy since before 
there was an Atomic Energy Commission and 
before there was a Manhattan Project. In fact, I 
was a member of the early team that did some 
work that led to the Manhattan Project." 

"There is no reasonable doubt in my mind or 
to my knowledge from the scientific literature on 
the part ofanyonethatradiation is a cause of 
leukemia or cancer." 

"There are more deaths now, and there will be 
more, the more that gets out of containment." 

—John W. Gofman, M.D., Ph.D. 

Co-discoverer of Uranium-233 

"...the actual doses to the members of the 
population living near these plants are hundreds 
of times greater than the National Academy was 
told or than we had calculated in the earlier 
years of nuclear optimism." 

"I do not rely upon projection. I do not rely 
upon any linear hypotheses or quadratic or 
superlinear hypotheses. We rely solely upon a 
comparison between a city which has suddenly 
had nuclear power operating in it...and 
afterwards, suddenly, for no other explainable 
reason that has yet been advanced by anyone in 
the industry or the Atomic Energy Commission, 
or the NRC, there was a sudden and 
unexplained rise in infant deaths, in leukemia, 
and many years later in various types of 
cancers." 

— Ernest J. Sternglass, Ph.D. 
Director of Radiological Physics 

University of Pittsburgh 

Murder Trial of 
the Century 

ISBN 0-913990-21-3 

 


