June 22, 1983

"s. Brenda W{itmer
1570 Ridgeview Avenue
Lancaster, Pennsylvanfa 17603 . .

Dear Ms, Witmer:

e appreciated the opportunity to meet with you and the other concerned
citizens from Lancaster, Pennsylvanfa. As you recall, you provided
Commissioner Ahearne with a “Summary of Medical Material” during the
meeting, which we agreed to review and provide responses. The Summary
contains numerous statements concerning the risks assocfated with exposures
to radiation resulting from the accident at Three Mile Island,

Before providing more specific responses to the Summary and to place our
responses in perspective, 1t might be helpful to note a few things about
radfation 1n general,

Low levels of natural radiation are all around us. Natural radiation from
the earth and outer space varies from about 70 to about 300 millirems per
year in the !nfted States, dep>nding on the location; 1t 1s about 110
mrems/yr in the Lancaster area. Human bein?s recefve about 20 mrems/yr from
potassium-49, a natural radfoactive materfal in the body. Even though people
have always been exposed to natural radfation, there 1s no evidence that such
exposure has significantly affected human health,

Since the beginning of the twentieth century, people have also been exposed
to man-me le sources of low-level radfation from medical x-rays and radio-
pharmaceuticals, nuclear power plant releases, televisfon sets, some wrist-
watches, and airline travel. The amount of radiation recefved by the general
public from all these sources, except medical x-rays, 1s much Yower than from
natural radiation (see Enclosure 1). There are no differences in the health
risks associated with a given amount of radiation, whether natural or man-
made.

The amount of radiation released during the accident at Three Mile Islind wes
higher than the amounts of radiation normally released from a nuclear r  lor.
The maximum dose due to the accident to an Individual was estimated by govern-
ment radiation specfalists to be less than 100 mrems (see NIREG-0558, enclosed).
The avarage dose to an indfvidual within 10 miles of the site was estimated to
be about 8 mrems; the average dose received by Individuals within 50 miles of
the Three Mile Island plant was approximately 2 mrers, 5imilar estimates were
made by the President's Comissfon on the Accident at Three Mile Island, by
the NRC Special Inquiry Group directed by Mitchell Rogovin, and by the
Governor's Commissfon on Three Mile Island chaired by William W, Scranton, III,
Lieutenant Governor, There would be no discernible health effects due to
exposures at these levels,




Ms. Brenda Witmer June 22, 1983

I am enclosing copies of two reports, entitled "Population Dose and Health
Impact of the Accident at the Three Mile Island Nuclear Station" (NUREG-N558)

and "Investigations of Reported Plant and Animal Health Effects in the.Three .

M1le Island Area" (NUREG-0738), These reports were prepared by qroups of
experts representing several Federal agencies and may be of interest to you
and other concerned citizens. They document our analysis of the doses
received from the accident and the effects of the accident on plant and
animal 11fe in the regfon.

As we indicated to you earlfer, the NRC staff has reviewed the "Summary of
Medical Material." Responses to the major issues rafsed in this paper are
enclosed (Enclosure 2). ;

Sincerely,

4

Joseph J. Fouchard, Director
Office of Public Affairs

Enclosures:
1. Sources of Radfation (from BEIR III, p.66)
. Responses to Specific Issues
with Attachments A &4 B

2
3. NUREG-0558
4. NUREG-0738

cc: John F, Ahearne, Com,
Ed Branagan, RAB/NRR

Draft originated by E. Branagan, NRR
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Enclosure 2

NRC STAFF RESPONSE TO SPECIFIC ISSUES RAISED
IN A PAPER ENTITLED "SUMMARY OF MEDICAL EVIDENCE"*

Issue #]

Although there have been accounts, affidavits and stories by area residents-
about the physical harm that has occurred, possibly as a result of the acci-
dent at TMI Unit 2 during March of 1979, these allegations have not been
taken seriously by the state. Other people have taken them serious]y‘and

have done studies to investigate their validity.

Response
Although the NRC cannot respond for the regulatory bodies of the Commorwealth
of-Pennsylvania, NRC has taken these and similar allegations seriously. For
example, @ study entitled "Population Dose and Health Impact of the Accident
at the Three Mile Island Nuclear Station," NUREG-0558 (provided as Enclosure 3
of our letter), was performed shortly after the accident to assess the overall
impact. This study documents the analysis of the doses to individuals and the
population in the vicinity of Three Mile Island. The authors of this report
included employees of four Federal agencies concerned with the regulation of
radioactive materials. Their principal conclusion was "that

the offsite collective dose associated with radioactive material released
during the period of March 28 to April 7, 1979 represents minimal risks (that

is, a very small number) of additional health effects to the offsite population.®

The NRC staff has also investigated reports of physical harm to plants and
animals, which are reported in: "Investigations of Reported Plant and Animal
Health Effects in the Three Mile I«land area," NUREG-0738 f(orovided as Enclo-
sure 4 of our letter). These investigations were conducted by scientists

from the NRC, the Pennsylvania Department of Agriculture, Argonne National

*A 6 page undated paper, author anonymous.
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Laboratory, and the U. S. Environmental Protection Agency. Their conclusion
was that "while in some instances not enough d&ta were available Yor a detailed
evaluation to be made, none of the reported problems could be linked to TMI and

no general pattern of effects could be seen."

Issue #2

A book entitled Killing Our Own, written by Harvey Wasserman and Norman

Solomon (Dell, 1982), describes some of the problems that TMI area residents
have faced since the 1979 accident. The last three chapters are titled "How
Much Radiation?," “Animals Died at Three Mile Island" and "People Died at
Three Mile Island." Excerpting from Chapter 13: '
First and foremost, the utility, the NRC and the industry strove to
minimize the public impression of how much radiation had escaped at

Three Mile Island, and how dangerous it might be.

Response
The NRC staff is aware of the book entitled "Killing Our Own." This book

has been reviewed by H. Kocol, a Health Physicist vith the Food and Drug
Administration, in an article published in the "Health Physics Society News-
letter," March, 1983 (Attachment A to Enclosure 2), The Health Physics Society
is a respected and recognized scientific organization dedicated to the protec-
tion of man and the environment from the harmful effects of radiation, while
encouraging its optimum utilization for the benefit of mankind. Kocol's main
critiques of this book include such observations as:

1. "Anecdotal reporting, the use of inflammatory languaéé, selection

only of that literature that suppurts the conclusions of the authors,

a complete disregard of the science of statistics, and sensational-
ism pervade the entire text,"




.

2. "R lay person cculd be very eas%ly impressed by the raft of cases
cited and by the "scientific studies” selected for citation. Few,
if any, lay persons would be aware of the many scientific studies
and criticisms which refute the cited works. It is obvious that _
the authors have studied the literature extensively; therefore,
the authors seem to have consciously decided not to use the over-
whelming literature which refutes their particular conclusions."

3. "The reader looks almost in vain throuah the index for citations of
known authorities in the field of radiation safety."

4. "In summary, this is a very difficult book for a health physicist
to read, but it will probably be purchased by many lay persons who
lacking substantive contradictory information, will accept the
authors' conclusions. It is unfortunate that the public is being
taught to look for conspiracies, to accept emotional arguments, and
to accept what "investigative reporters” say in print as truth."

Our, review of this book leads us to a similar conclusion that Killing Our Own

is not a reliable source of information.

Issue #3
From Chapter 12:
On April 12, for example, in the midst of the crisis, an NRC official
named Lake Barrett conceded that monitors in the plant stacks "did not
provide accurate readings of absolute quantities of radioactivity re-
leased during the accident." High radiation Jevels, said Barrett, had
driven monitors "off scale" and rendered them useless."
In June, Albert Gibson, a radiation support section chief who co-authored the
NRC's final report on TMI emissions confirmed the problem. Testifying in front
of the five NRC Commissioners, Gibson said "Al1 the radiation monitors in this
vent stack, where as much as 80% of the radiation escaped, went off scale, the
morning of the accident. The stack monitors had bee. essentially useless dur-

ing and after the accident."”




Response

Although the main stack monitor did not provide accurate measurements of the

quantities of radioactivity released during the accident, the quantity of
radioactive material released from the stack was inferred from the response
of another radiation monitor located near the stack. Thus, groups investi-
gating the accident were able to quantify the release and use this tp
estimate the resulting dose to the general public. It is also important

to note that there were many other types of radiation detection devices in
the vicinity of Three Mile Island that also provided reliable information.
For example, Metropolitan Edison had thermoluminescent dosimeters (TLDs) at
a total of 20 onsite and offsite locations (see NUREG-0558, pp. 12-29).

The TLDs monitored continuously the direct radiation from the radioactive
materials released from Three Mile Island during the accident. Consequently,
it was possible to establish maximum potential doses received by individuals

and the population in the vicinity of Three Mile Island.

Issue #4

In Chapter 13, "Animals Died at Three Mile Island," Dr. Robert Weber went
before a hearing of the Public Utilities Commission in March of 1980 and
gave public testimony on the accident. Also included is an interview with

Dr. Weber by the Japanese research team,

Response

As indicated in our response to Issue #1, NRC scientists have investigated
reports of physical harm to plants and animals. The results of those investi-

gations are contained in a report entitled "Investigations of Reported Plant

E—— e e e e e e




and Animal Health Effects in the Three Mile Island Area" (NUREG-0738). The
principal conclusion of NUREG-0738 was that “"while in some instances not
enough data were available for a detailed evaluation to be made, noné of the
reported problems could be linked to TMI and no general pattern of effects

could be seen."

Issue #5
In Chapter 14, "People Died at Three Mile Island,” there is a discussion about
Gordon Macleod, Secretary of Health during the accident. Dr. Macleod was fired
eight months after the accident. The state media characterized Macleod's fir-
ing "State government's harshest critic of the way the Thornburgh administra-
tion responded to the Three Mile Island accident, and that may have been why
he was fired." Quoting from the book:
MacLeod's problems with Thornburgh had begun on March 29, the day after
news of radioactive releases from TMI began to spread. Macleod had, in
his words, "Recommended, and on the next day urged the governor, in the
strongest possible terrs, to call for departure of pregnant women and
young children from an area within five miles of Three Mile Island."
Macleod told us later that if he had a chance to do it over he would

have urged the departure of children in puberty, who are also extra-
ordinarily radiation sensitive.

Response

It would not be proper for the NRC to respond to this comment concerning the
reasons for the alleged firing of Gordon Macleod by the Commonwealth of Pennsyl-

vania.

Issue #6

Included are some studies published by Dr. Macleod. One is Some Public Health

Lessons From Three Mile Island: A Case Study in Chaos (Ambio, Royal Swedish

Academy of Sciences.) Quoting from the summary of the study:




s

The inadequacy of reactor design, safety controls, and manpower training
were not the only problems to surface in the wake of Three Mile Island.
Dr. Macleod argues that Pennsylvania’s public health sector was, and still
is, woefully unprepared for a nuclear accident. Furthermore, throughout
the crisis decisions affecting the public health were made by engineers
and physicists instead of physicians. The author points out the changing
patterns of hyperthyroidism before and after the accident, with a tenfold
increase immediately downwind of two reactor sites in Pennsylvania's Lan-
caster County. He calls for physicians specializing in radiation medicine
to join together with nuclear physicists and engineers in setting up more
stringent public health safeguards to deal with future reactor-accidents.

Other papers by Dr. MacLeod include Medical Ethics in the Nuclear Age and A

Role For Public Health in the Nuclear Age ( American Journal of Public Health,

March 1982, Vol. 2, No. 3).

Response

Regarding the statement that there was a tenfold increase in hyperthyroidism
downwind of the site following the accident and that this was due to the acci-
dent, the NRC staff has not seen any scientific data that would support this
statement. Regarding the need for more stringent public health safeguards,

it should be noted that the NRC, in coordination with the Federal Emergency
Management Agency, has placed new requirements on licensees concerning emergency
planning. These new requirements are contained in the NRC regulations (10 CFR

Part 50, Appendix E).

Regarding the preparedness of the Commonwealth of Pennsylvania for the acci-

dent at Three Mile Island, the President's Commission On The Accident At Three

Mile Island (p. 39) found that:

"At all levels of government, planning for the off-site consequences of
radiological emergencies at nuclear power plants has been characterized
by a lack of coordination and urgency. For example, a federal response
plan in preparation since 1974 by federal emergency preparedness agencies




was unfinished at the time of the accident because of an interagency
jurisdictional dispute and lack of communication. Pennsylvania did
not begin to develop a radiological emergency plan until 1975, even
though nuclear power plants had been operating within its borders for _
at least a year prior to that time."
In regard toc the Commonwealth of Pennsylvania's preparedness today for the
Three Mile Island area, it should be noted that this issue is currently
under consideration ip the context of the TMI-1 restart hearing. The NRC
Commission will have to make a finding regarding the adequacy of the emer-

gency preparedness of the licensee, the State and local authorities.

Issue #7

Another controversy that arose concerned the Pennsylvania Department of
Health studies lead by Dr. George Tokohata. Again, Chapter 14 deals quite
extensively with the discrepancy between Dr. Tokohata's actual findings

and what the press releases were reporting.

Response

Based on the NRC staff's interaction with Dr. Tokohata, we have found him to

be a reliable source of information, who bases his findings on scientific

principles and reliable data.




Issue #8
Dr. Bruce Muhlholt, a biogeneticist with the Environmental Cancer Prevention
Center in Philadelphia, now teaching at Haverford University,. conducted a

study on Bioloaical Effects of the Accident at Three Mile Island. He pre-

#nted this testimny at the U. S. NRC TMI Restart Hearinas in Harris urg,

March %, 1¥81. Quoting from his study:
The GPU Emergency Plan thus attempts to 1ull the public into a false
sense of security that they are being protected above and beyond those
radiation protection guidelines st by the EPA. In fact, the truth is
the opposite.  The GPU Emergency Plan misrepresents the sense of EPA
GHPHEs and based its "extra measure of public protection” upon this

.. distorted interpretation. Furthermore, in failing to put any potential

releases of radionuclides to the public residing near Three Mile Island
into the context of the accident at TMI-2, the GPU Emergency Plan over-

looks the cumulative nature of radiation-induced carcinogenic and muta-
genic damage to the public.

Response

The NRC requires reactor licensees to develop a capabilicy to respond to
releases of radioactive materials tovthe environment, in terms of identifying
the releases, and projecting possible doses to meﬁbers of the public, and
taking appropriate action to limit doses following the release. See Issues 1,
2,3, 7,3 and 13 regarding public doses due to the TMI accident. This issue

is currently under consideration in the context of the TMI-1 restart hearing.

Issue #9

In 1982 the Japanese research team interviewed over 220 people who said they
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experienced a strange taste in the mouth after the accident, who smelled an
odor like burnt metal, who had dryness of the ﬁouth and throat, or sunburn-

like sensations on their skin. Some people claimed they had tearing‘and

irritation of the eyes, tightness of breath, or nausea and diarrhea.

Response

None of these symptoms has been directly associated with radiation exposure

-~

at the dose levels estimated to have resulted from the Three Mile Island
accident. Some of the symptoms described ( such as gastrointestinal disorders
and skin reddening) have been found to be associated with exposures to ion-
izing radiation thousands of times. greater than the doses esti-

mated to have been received by those individuals living adjacent to the Three
Mile Island Nuclear Station. Chapter 9 of a book by A. Casarett, Radiation
Biology (Prentice-Hall, 1%8), which is available in technical libraries,

describes these effects resulting from severe radiation exposure.

With respect to reports of the metallic or iodine-like taste, the technical
literature cites no evidence that people can sense the presence of ionizing
radiation or radioactive materials at levels below those that would produce

observable biological damage.

In addition to previously cited NRC studies of the health impact from the
accident at Three Mile Island, the President's Commission thoroughly investi-
gated the accident at Three Mile Island. Regarding health impact, the Com-
mission concluded that "The major health effect of the accident appears to
have been on the mental health of the people living in the regioﬁ of Three

Mile Island and of the workers at TMI. There was immediate, short-1lived
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mental distress produced by the accident among certain aroups of the general

population living within 20 miles of TMI." (Report of the President's Commis-

sion On The Accident At Three Mile Island, October, 1979, p. 35).

Issue #10

Quoting from the forthcoming book, Three Mile Island Revisited:

In addition to people's own experience during the days of the accident,
there were a number of sudden deaths of adult animals, and a rush of
stillbirths and newborn deaths amona the domestic animals in the vicinity . .
of the plant. Then, through the following months, hundreds of cats died
from unknown illnesses, and now, three and one half years after running
into stillbirths and C-sections, a local veterinarian is witnessing a
three-fold increase in cancer cases of pets and 1ivestock.

The Katagiris ask why have these episodes not been taken up by or caught by
the interest of the country's medical and health experts?i Is this amother
case of the traditional coverup? or is there a built in insensitivity in
today's health sciences, whose highly systemitized methodology is too alien

for such bizarre local episodes?

Response

Such episodes of animal and plant distress, when made known to authorities,
were investigated as indicated in our response to Issue #1. In particular,
pages 19 to 26 of NUREGD 738 describe and evaluate specific cases that were

investigated by the NRC.

Issue #11 .
The Katigiris continue:

There is, however, me well ascertained fact: A standard argument
pervades and is openly spoken about within the American scientific
establishment. The argument goes as follows: The local farmers' and
the veterinarians' allegations were scientifically discredited and
claims of symptoms by humans should be considered, rather in the realm
of psychology. This is a perversion worthy of extensive socioclinical
study, for there is an apparent pathological complexity involved here.
Scientists have even failed to cqnsider atmospheric phenomena, which
many local people observed, and which would logically have been expected
to occur due to the radioactive releases.




Response -

See responses to Issues #1 and 9 for some of the evidence that disputes the

authors claims. Jp addition, the NRC staff, which includes meteorologists

and radiation biologists, is not aware of any scientifically valid studies

having cataracts in both eyes.

A summary of the Katagiri research states that:
1. Hundreds of people experienced a strong metallic taste in their mouths.

Some people noticed that the air seemed very heavy, and their voices

sounded flat.

Oryness of the mouth and throat was experienced; often soreness and

burning sensation; persistent thirst,

Hot sensations of the skin, particularly on the face and arms, often

resulting in 4 “sunburn. "
Irritation of the eyes, burning and tearing.
Tight chest, shortness of breath, burning in Tungs.

Nausea and sometimes vomiting. Anxious feeling in the stomach.




yzed photographic film collected from sh

in the vicinity of Three Mile Island.

ops
The results of their study were pub-

lished in FDA Publication 81-8142 and i

nan article entitled "

Use of Photo-
T™I,"

graphic Film to Estimate Exposure Near

Healtp Physics, 41, pp. 195-14=
lQBl(Attachment B of Enclosure 2).

Their Principal conclusion was:

\
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“This study while not sensitive enodbh to establish the actual exposures,
rules out exposures much larger than those predicted by the Ad Hoc Group
[i.e., NUREG-0558] and corroborates-their predictions for our film sites."

Issue #13

In a 2 page synopsis of the Katagiri findings, the Three Mile~lsla6thublic
Research Center concludes with the fbllowing quote:

The government refuses to acknowledge the tremendous cost of this

accident in human suffering when the truth is that the death toll

is mounting and the agony of these diseases have human faces and

. names, They are our friends and families.

David Burger, attorney with Burger & Montague, Philadelphia, has won a
$25-million class action suit against General Public Utilities. Included
in the suit was a $5-million public health fund, intended to benefit the
people within a 25-mile radius of TMI. Mr. Burger has assembled some of
the world's most eminent minds on radiation. On March 28-30, 1983, he held
a public forum on nuclear power in Middletown. Citizens met with this emi-
nent group of people, chaired by Dr. Karl Z. Morgan, Arthur Upton of NYU,
Hiro Kato of Hiroshima, Dr. Dean Abrahmson, Dr. Edward Radford, lan McHarg,
Frank Von Hipple, Jan Beyes, George Woodwell, and others. The forum partici-
pants were asked to conduct a longitudinal biomedical health study on the
people who were within the 10-mile radius at the time of the accident. They
were also asked to conduct a public health study of the workers at TMI since

its opening in 1974; to fund the Katagiri project and to devote the health

fund's millions only to the study of problems of those in the TMI area.
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Area citizens are asking the news media to look into these issues, to call
these eminent professors, study the quesbions.'énd learn if there really is

a big story here...

Response

As described in the preceding responses, scientists from the NRC, as well as

other Federal agencies, and national laboratories have analyzed and reported

the potential health impact of the accident at Three Mile Island. We have
concluded that the maximum dose that was received by an individual located
offsite in a populated area was less than 100 mrems. The average dose to an
individual within 10 miles of the site was estimated to be about 8 mrems, and
the average dose received by individuals within 50 miles of Three Mile Island ¢

was approximately 2 grems. Similar estimates were made in the Report of the

President's Commission On The Accident At Three Mile Island ( October 1938,

pp. 34, ¥), and in an NRC Special Inquiry Group's study ( Three Mile Island,

A Rport To The Commissioners And To The Public, Volume II, Part 2, M. Rogovin

and G. T. Frampton, Jr., pp. 398 ff) . Based on our analysis of these doses,
there would be no acute effects in this population due to radiation exposures.
We have estimated that exposure to radioactivity released from the accident
could result in less than one cancer death over the remaining lifetimes of
the population within 50 miles of the Three Mile Island nuclear station.

This potential cancer death would be indistinguishable from cancer due to
other causes, and would be completely masked by the natural incidence (which
normally accounts for about 20% of all deaths) of about 440.000'cancer deaths

expected to occur in the population of about 2.2 million.
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Book Reviews

Killing Our Own. Harvey Was<erman and Norman Solomor

Delta. New York. 1952, $12 95 tpaperback) [

Unfortunately. space does not permit a full review of this
book. To separate fact from half-truths from innuendo and to
correct all the misconceptions and errors of science would
encompass more pages than the book contains Therefc e -
this review can only be a broad criticism of the content.

The content of this book raises the alarming possibility
that the publicly available collection of misinformation on
this subject may be approaching a critical mass The Jacket
indicates that the two authors are “investigative reporters.”
As such. this book i1s an indictment of investigative report-
ing; the book can be a script for an exceedingly long segment
of any one of several popular investizative television shows
Anecdotal reporting. the use of inflammatory language.
selection only of that literature that suppurts the conclusions
of the authors, a complete disrevard of the science of
statisties. and sensationalism pervade the entire text.

Ancedotal reports of “victims” of suppused “misuse” of
radiation abound. A lay reader would be led to believe that
there were thousands of such “victims” for vach one quoted in
the text. Some of the people interviewed undoubtedly suf-
fered sevious illnesses; however, in a great mujority of the
cases. the only direct link of the illness to radiation is the
victim's own statement that the iliness must be attributable
toradiation The victim may be enlisted in the Armed Forges,
afarmer, i housewife or a skilled tradesperson: the very fact
of illness seems to make the person an expert on radiation
eflect=

[{Continued]
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oty conrhd b vers Castly impressed I the raft of
welevted for
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cases cited and by the " watific studes”
cratron Few fany Ly persons would beawoe of the mam
con ntihe studies and ontiosms which e fute the oted works
It ve vhivaoms that the authers have studied the Ineratore
extensively: therefore. the authors scem to have consciously
decided not to use the overwhelming hterature which refutes
their particular conclusions

This is an extremely difficult book for an aware person to
read. With almost every paragraph. the temptation 18 to
point out the errors in science. statistics. and conclusions.
but there is no one with whom to speak. The authors are not
available for rebuttal Stress accrues rapidiy

An appendix hsts “Orgamzations,” presumably for the
use of the reader to receive further information Organza-
tions listed are such as: Union of Concerned Scientists,
Committee for Nuclear Responsibility. Nex ada Test Site
Radiation Victims Association. SANE. and Critical Mass
Energy Project. Unlisted are Hea'th Physics Society. Ameri-
can Nuclear Society. Atomic inoustrinal Forum. American
Physical Society. American Association of Physicists in
Medicine. or anv other professional association of knowl-
edgeable individuals

The reader looks almost in vain through the index for
citations of known authorities in the field of radiation safety.
The names of Cohen. Fabrikant. Hull. Masev, Tavior, Yalow.
and others are totally missing from the mndex. although some
are mentioned in the text The index docs hist names such as
Caldicott. Commoner. Gofman. Sternglass. and Tamplin

There are many examples of inflammatory language, for
example. calling the incidence of four leukemia cases “when
one would be expected” an epidemic: to the lay audience, at
whom this book is aimed. an “cpidemic” means cyeryone 1s
dropping like Mlies Words and phrascs such as “iodine-1311n
milk ... reaching dangerous levels” without hsting the
actual level. “abnormal” without specifving normahity, "pos-
cibly hazardous” without listing any of the assumptions upon
which the possibility is based nor specifying the hazard -
implied, “dangcrous levele” without stating the numbers
that define dangerous. and the “devastating efTect” of radio-
active iodine on the thy roid making no distinction of the level
of radioactivity invohved.

An interesting exercise related to scanning the index can
be performed by checking for references to various diseases:
“Cancer. See Radiation”; “Genetic Defuets, Sce Radiation™;
“Lenkemia, See Radiation™ “Lymphoma. See Radiation™;
“Multiple Myeloma, See Radiation™. “Myclofibrosis. See
Radiation™; etc. The indication is that all these diseases are
created by radiation and radiation alone.

The Health Physics Saciety is wrongly criticized The
authors state that when dosimetry problems were deter-
mined, “the response by the Health Physies Saciety, which
<cts monitoring standards, however. was not to impiove the
technology —but rather to velax the dosimetry standards,
making it easicr for the industry to pass future tests.” A lay
person reading such a statement would not understand that .
the Health Physics Saciety is nol a technology - improv ing
organization, but, in this arca. can only determine what I8
the current state of the art.

Ad hominem arguments also abound. The National
Academy of Sciences s denigrated as “an insthitution with
long standing and harmonious Lies to goved nmental nuclear

interests” in order to explun away am of the Academy's
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{ Attemdees s pros ided in the

dhersres ment wath the anthors’ cong hesons Bernard Colen
s remairhed o hoave Tond of the mo=t active senntifn
s rnations an e hoarscene | the e mark 1< not meant
o b complimentary Thomas Gerushy A paret Reathv o
Georpe Tohuhata all Cwotld later become kev fipares an
defending the nuclear industry at Three Mile Ishand 7 TLD
rewdings at Three Mile Island are suppo-ed tobein draepute
beeause the twe companies which supphed the service “had
clear financial interests in defending atonuc power " By such

arguments, thee authors instruct the reader to disregard all

“stidies whose eonclusions disagree with their own_

Of course. the authors completely disregard the fiuctua-
tions in natural background and aleo the radhation fluctua-
tions due to normal activities thyvine at higher altitodes,
natural radon in drinking water. choice of construction
material. ete ) because all studies of populations with <uch
differences of radiation doses do not show the biological
effects that the nuthors purport exist under very low level
radiation exposures teven less than background Muctued-.
tions). The authors also, predictably. try to make an 1ssue
that ne one knows “precisels™ the amount of radioactivity
released at Three Mile Island: the authors. however. dicre-
pard all studies. <uch as those to determine the fogeing of
phatographie film ctored in the area. which support the
population doses ealeulated by all competent authorities

In summary. this 1s a very dilTicult book for a health
physicist to read. but it will probably be purchased by many
Ly persons who. Licking <ubstantive contradictory informa-
tion. will accept the authors conclusions I 1s unfortunate
that the public is being taught to look for conspiracies. to
accept emotional arguments. and to accept what “investiza-
tive reporters” sav in print as truth. Anv success of this book
will be further evidence for the ccientific illiteracy of the
Ameniean population. as feared by educational experts. The
publisher obviously does not know any better because this
book is listed for the purposes of classification in book stores
as Current Afairs Science. instead of Fantasy

The frightening aspeet of such a book is that it will be
read and accepted by people who have no access to contradic-
tory information. This aok is. of course. only the latest in a
long hine of such misinformational materials It is ohvious
that the professions involved in radiation safety need au-
thors who can write for the mass market and who will
communicate proper perspectives Lo the public on this issue.
If we professionals communicate only with cach other and
onlv through scientific jonrnals and meetings, the public
cannot be Blamed entirely for purchasing and believing
wneritically the content of this type of book We will share the

guilt for “Misinforming Our Own"
Hank Kocol

Committee Activities
EDUCATION AND TRAINING

Stommary Report: Audio -Visual Aids Preview Ses-
sion of the 1982 Annual Meeting in Las Vegyas

The Education and Training Committee spon-
worad an Anhio-Visual Aids Preview Session at
the 192 Annual Mecting in Las \'egas. A sum-
mary of the programs chown and the comments LY
accompanying table.
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This is an extremelv difTicult book for an aware person to
read With almost every paragraph. the temptation is to
point out the errors in science, Stalistics. and conclusions,
but there 1s no one with whom to speak. The authors are not
available for rebuttal Stress accrues rapidhy

An appendix hsts “Organizations,” presumably for the
use of the reader to receive further information Orgamiza-
tions listed are such as Union of Concerned Scientists,
Committee for Nuclear Responsibihity. Nevada Test Site
Radiation Victims Association. SANE. and Critical Mass
Energy Project. Unhsted are: Health Phvsics Saciety. Ameri-
can Nuclear Society. Atomic Industrial Forum. American
Physical Society. American Assaciation of Physicists in-
Medicine. or any other professional association of knowl-
edgeable individuals

The reader looks almost 1n vain through the index for
citations of known authorities in the field of radiation safety
The names of Cohen. Fabrikant. Hall. Maxey. Tavlor, Yalow,
and others are totally missing from the index. although some
are mentioned in the text. The index does list names such.as
Caldicott. Commener. Gofman. Sternglass. and Tamphn

There are many examples of inflammatory lanzuage. for
example calling the incidence of four leukemia cases “when
one would be expected” an epidemic: to the Ly audience. at
whom this book is aimed. an “epidemic” means evervone is
dropping like flies Words and phrases such as "iodine-131 in
milk reaching dangerous levels” without hsting the
actual level, “abnormal” without specifving normality, “pos-
sibly hazardous™ without listing any of the assumptions upon
which the possibility is based nor specifying the hazard .
implied. "dangerous levele” without stating the numbers
that define dangerous. and the “devastating efTfect” of radio-
active iodine on the thy roid making no distinction of the level
of radicactivity involved.

An interesting exercise related to scanning the index can
be performed by checking for references to vanous disenses:
“Cancer. See Radiation™; “Genetic Defects, See Radiation™;
“Leukemia. See Radiation™. “Lymphoma. Sce Radiation™;
“Multiple Myeloma, See Radiation™ “Mvelofibrosis, See
Radiation”™, etc The indication is that all these diseases are
created by radiation and radiation alone.

The Health Phasics Society is wrongly criticized The
authors state that when dosimetry problems were deter-
mined, “the response by the Health Physies Society, which
cete monitoring standards, however. was nol to improve the
technology —but rather to relax the dosimetry standards,
making it easier for the industry to pass future tests.” A lay
person reading such a statement w ould not understand that
the Health Physics Society is not a technology improving
arganization, but, in this area, can only determine what is
the cunent state of the art.

Ad hominem wguments alsa abound The National
Academy of Sciences i1s denigrated as “an institution with
long standing and harmunious Hes to gove pmental nuclear
interests” in order to explun away any of the Academy =
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hions in natural background and also the radiation fluctua-
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that no one knows “precisely” the amount of radioactinaty
released at Three Mile Island: the authors. however disre-
gard all studies. such as those to deiermine the fogging of
phatographic film stored 0 the arca. which support the
population doses caleulated by all competent authonties
In summary. this is a very difficult book for a health
phsicist to read, but it w it prabably he purchased by many
L persons whao. lacking cubstantive contradictory informa-
tion. will aceept the authors conclusions It 1 unfortunate
that the public 1s being taught to loak for conspiracies. to
accept emational arguments, and 16 accept what “investica-
tive reporters” sav in prnt as truth. Any suceess of this book
will be further evidenee for the saientific ilhiteracy of the
Amenican population. as feared by educat jonal experts. The
publizher obvinusly does not know anv better becanse this
book ix listed for the purposes of classification 1n book stores
ax Current AfMairs Seience. instead of Fantasy
The frightenig aspect of such a book is that it will be
voad and aceepted by people who have no access to contradic-
tory information. This book is. of courze. anly the latest in a
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thors who cun write for the mass market and who will
communicate proper perspectives to the public on this issue
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camnot be Mamed entirely for purchasing and believing
uneritically the content of this ty pe of book We will share the
guilt for “Misinforming Our Own -
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NOTES

Inclusion of the adjoining walkway and control
building entrainment and thus additional dilution
could reduce the calculated concentrations a fac-
tor of ~ 2. This further calculation is significantly
more difficult to conceptualize.

The purpose of these calculations and
measurements was to ensure compliance with
USNRC requirements for air concentrations in
unrestricted areas. Therefore, local meteorological
data were assimilated to average the dilutions fac-
tors for 1yr. For an anticipated monthly release
rate of 10 Ci/month, the calculated concentrations
were less than 1% of the MPC (air). The measured
concentrations and comparisons with predicted
values supports the conservativeness of employing
these'yearly averaged dilution factors.
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appreciation of the assistance of Eric Kearsley,
Medical Physics Section. Dept. of Radiology, Uni-
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Use of Photographic Film to Estimate
Exposure Near TMI

(Received 7 November 1980 accepted 13 Novem-
ber 1980)

Introduction

FOLLOWING the 28 March 1979, incident at the
Three Mile Island Nuclear Power Station (TMI),
the Bureau of Radiological Health (BRH) pur-
chased photographic film from five shops in
Pennsylvania (PA) near TM1 and used it to obtain
an independent estimate of the radiation exposure
levels resulting from the incident. Kodak
Kodacoior 400* film was chosen because it was
sensitive to the expected radiation levels, was
available in nearby communrities, and samples
were likely to have been in place during the initial
days of the incident.

Photographic film, although in general designed
to respond to light, is also sensitive to the thermal
environment and ionizing radiation. Heat and
humidity increase the rate of fog growth, which is
a highly nonlinear function of temperature, while
storage at 0°F almost eliminates thermal fog Fog
growth from exposure to ionizing radiation is
cumulative and linear, at least for small values of
develuped density. Exposure to manmade radiation

T
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mav be evaluated by comparing a film’s [np den-
sity increase to that of films having similur
environmental temperature and natural  back-
ground radiation exposure histories. The proc-
essed film may also be examined for any
density patterns resulting from attenuation of
radiation by the film cassette, spool core, external
packaging, the film roll itself, and surrounding
matenials. These density increases and patlerps
would be compared to those on films exposed to
known amounts of radiation under geometric
conditions simulating those of the expecled
irradiation. Both approaches were attempted in
this study.

Where available. six rolls of Kodak Kodacolor
400 3Smm fiim (CG13S5) with “develop before™
dates from September 1979 to January 1980 were
purchased on 2 May 1979, from five shops in PA
within 10 miles of TMIL. Films used near their
“develop before™ date may have elevated fog
levels due to thermal effects and natural back-
ground radiation, while films dated much bevond
January 1980 were not likely to have been on the
shell during the incident. Films also were collected
from Rockville and Frederick MD to provide an
indication of the fog levels resulting from
environmental effects (thermal fog and natural
background radiation),

The PA films may have been exposed to
radicactive pases, principally '"'Xe. Average
yearly environmental radiation exposure estimates
(Go79) for the PA. MD and Rochesier areas in-
dicate similar background radiation levels. Hence.
any significant fog difference between the MD and
PA samples in excess of 0°F controls should be
due to thermal effects and to radiation exposure
other than background. If the thermal histories of
the MD and PA films are similar, TMI emis-
sions could account for fog leve! differences.

All films were processed in Rochester NY (three
rolls from each site on 9 May, the remainder on 17
May) under carefully controlled commercial
processing conditions by the Kodak Park Division,
Eastman Kodak Co. Kodak provided samples
stored at O°F for films collected in PA and for
most of those from MD. The O°F films were used
as a basis for estimating any increase in fog asso-
ciated with radiation exposure from TML This
approach. which assumed that none of the obser-
ved density increase is due to thermal fog. overes-
timated exposure received by the PA films since
their thermal history cannot be reconstructed but
did exceed O°F.

To simulate exposure of the PA films,
Kodacolor 400 films in their original packaging
were positioned in the center of the floor of an

&m' plastic-walled chamber located at BRHs Cin.
cinnati Nuclear Medicine Laboratory and rrads-
ated with known quantities of '""'Xe pas In.
depondently of this study, Frazier (Fr79) evaluated
by calculation and TLD measurements the X- and
y-ray exposure from '""Xe at the center of the
chamber floor. '*'Xe exposures are for the X- and
y-ray component incident on the exterior cf the

manufacturer’s packaging (a paper box, a ylastic
humidity-proof container, and an 0.28-mm-ihick
stcel cassette).

For all processes done by Kodak, the densities
of the process control films (both BRH X-ray
films and Kodak sensitometric strips) were iden-
tical within the precision of the densitometer, so
there was no significant” error due to processing.

Results
Film response curves for Kodak Kodacolor 400

film (Fig. 1) show net blue diffuse optical density.

vs exposure for ""Xe X- and ‘y-radiation (dis-
tnbuted and point sources), radium y-rays, and
100 kVep X-radiation, (The blue layer is more
responsive to ionizing radiation than the greenor red
layers.) Base plus fog values were obtained from
uncaposed film of the same batch. These curves
apply only to film in the 3S-mm cassette format
because attenuation of radiation by the cassette
and packaging results in less exposure to the film
itself than indicated. Net density increases linearly
with exposure to a'net density (ND) of about 02,
The response per unit exposure (ND per mR)
below 0.2 ND is about 0.006/mR for "' Xe

Unevposed Kodacolor 400 films were irradiated
one at a time with the same quantity of radiation
over a 2-month period. These were processed
together and, measurements indicated no detectable
fading for storage times of 1-59 days.
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Table \. Blue diffuse net optical den sity (NDY for Kodak Kodacolor 400 film
samples obtined from PA near TMI and from MD

Pennsylvania Number "Develop Before"
Sites of Samples ND? tio  Emulsion # Date
Elizabethtown® . 0.02) 10.008 7 6/79
Middletoan® - 0.0)0 *0.007 j0) 10/79
Manchester 3 0.016 t0.011 36 12/79
New Cumberland . 0.016 t0.00% 86 12/79
Steelton 6 0.016 10.006 w 1/s0
Maryland Number “Develop Belore”
Sites of Samples ND2 s 19 Emulsion # Date
RWH 2 0.120 *0.004 % 8/79
RDD s 0.0% ¢0.011} 306 %79
FDOD ) 0.03) #0.00) Jos 979
- RPx L} 0.0 .. %6 12/79
FpP 2 0.030 0.0 i 12179
RDD I 0.020 .- Rl 12179
e RDO 2 0.00 0.01 128 1/80
RMe » 0.012 =20.007 m 1/80

AND i3 obtained by subtracting the gross density of unexposed O°F control film from

the gross density of the test lilm,

BThis site is 2 photographic supply shop; the film shen purchase  ‘as stored in a

filem refrigerator.

CThis site was approximately 3.3 miles east of Middletown.

Fog Comparisons

Net density differences for the PA samples are
presented in Table 1: the gross optical density of
the 0°F sample supplied by Kodak was subtracted
from the gross optical density of the PA sample.
Results are arranged by decreasing film age: the
largest density difference (0. 035) was found for the
Middletown samples. Table | also shows density
differences for the MD films. A sample of emul-
ston No. 286 (the emulsion number of the film
from New Cumberland PA) was also found in
Rockville and had a fog level 002 OD higher than
the average for the New Cumberland samples.

Density Patterns, Site Films

Scans of four MD samples are presented in Fig.
2a). The net density values range from 001 to 0,12
OD greater than those of the 0°F samples provided
by Kodak. Net density correlates well with age of
sample; the oldest sample is Jesignated RWh,
and the youngest is RMe (Table 1). As the net
density increases, complex patterns appear on the
scans. Representative scans from the PA sites
(two scans from Middletown) are presented in Fig.
2(b). One sample from Middictonn (shown in Fig
Ib) seems to have a barely perceptible pattern with
periodicity similar to the '"'Xe samples. while the
patterns on the remainder of the Middletown

samples appear normal for films having these net
densities.

Density Patterns, Calibration Films

Figure 2(c) illustrates the periodic pattein
produced when roll film is placed on its side o:1 the
chamber floor and irradiated (15476 mR) with
the cassett core parallel to the floor. Ne! densities
for these films were measured on the peak am-
plitude at the tongue end of the filn1. but exclude
the density spike often seen on 'he patterns. For
I.SmR no cyclic pattern is apparent. while for
2.7 mR the cyclic pattern is coserved but no spike
is apparent. Note the distinct sinusoidal pattern
and the periodic spikes produced with this
geometry. The spikes result from "'Cs X-rays.
which pass through the cassette mouth, but are
highly attenuated by the 0 28-mm-thick steel wall
The periods of these patterns differ shghtly due to
diffcrences in f'm core winding fension

To study a different orientation. nine samples
were centercd on the fluor in a square array with
their cores perpendicular to the fluor. Kodacolor
400 films were placed in the center. on a corner,
and in the center side of the 2 ray (Fig 2¢, film roll
vertical). Instead of the regular periodic patterns
seen previously, these scans show more complex
patterns with smaller amplitudes and less prom-
mnent spikes
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F1G. 2. Scans of films from PA near TMI and from
Rockville and Frederick MD, illustrating the den-
sity trace patterns on films with net density values
ranging from 001 10 0.12. The MD scans (2a)
llustrate density traces from an area subject only
to thermal effects and natural background radia-
tion. Note the periodic pattern op sample RWh.
Figure 2(b) shows representative PA scans. Two
of the six Middletown scans are shown: the top
scan is of the sample with a periodic pattern
Figure 2(c) shows scans of films exposed to 1 8-
476 mR from a distributed source of '""Xe while
centered on the exposure chamber floor: the core
of the flm spool was parallel to the floor. The trace
of an exposed control is included. Other sam-
ples were exposed to 47.5 mR simultaneously in a
nine-package square array with the cassette cores
oriented vertically (one scan is lustrated). The
pattern is still periodic, but the amplitude and ND
increases are smaller than with the horizontal core
geometry.

Conclusion

No apparent difference was observed in net
density levels of MD and PA samples of similar
age. The observed net densities are fully e\plain.
able by thermal effects and, based on the simiturity
of measured net densities on films from these two
areas, it is unlikely that any significant portion of

NOTES

the net density increase measured on the PA films
is due to radation. The MD films have (on the
averape) shehtly higher net densities than those
from PA. although (neglecting differences in
thermal history) one would expect the same net
density for the MD films due to the small
difference in natural background radiation for
these two areas

One film of six from near Middletown had a
barely perceptibie perindic, pattern similar to that
observed on calibration films, but no patterns were
observed on the remainder of the films (fom this
town. (Note that patterns caused by natural pro-
cesses were seen on control films with elevated
fog levels.) These six PA films had ND values
which were identical within densitometer pre-
cision. The average ND value was 0.3, cor-
responding to an exposure of SmR if all fog was
due to radiation. (This entire density increase, )
however, could not be dus to radiation ) Based on
measured fog increase, radiation exposure much
above background to any of the five PA locations
can be ruled out. Five mR is a conservative upper
estimate of exposure to any of these sites and is in
agreement with predictions of the Ad Hoc Popu-
lation Dose Assessment Group (Ad79). This study,
while not sensitive enough to establish the actual
exposures, rules out exposures much larger than
those predicted by the Ad Hoc Group and cor-
roborates their predictions for our flm sites.

A more detailed report on the present study will
be published by BRH
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3517 Glynn Drive
Toledo, Ohio 43614
April 10, 1985

FREEOOM OF INFORMAT
Director, Office of Administration ACT REQUEST -

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555 FOTA-®5-2%5
Dear Director: mld '-//ZZ/“

Under the provisions of the Freedom of Information Act, 5 U.S.C. § 552, I am
requesting access to records concerning the possible health effects on the local
residents of the major nuclear accident which occurred on March 28, 1979, at
the Three Mile Island (TMI) nuclear power station in Pennsylvania. Specifically,
I am nterested in data and studies on the changes in disease rates and other
health-related problems among this population for a period of years before the
accident and the six years since that event. For example, the types of information
sought could include, but are not limited to, the disease rate for the common
forms of cancer, the rates of miscarriages among women of childbearing ages, the
rates of development abnormalities, and the rates of genetic defects both before
and after the accident.

If there are any fees for copying, please fill the request if the charge
does not exceed $25.00. However, if the fee is in excess of $25.00, please inform
me of the amount of the total charge before completing the request.

Furthermore, if all or any part of this request for records is denied, please
cite tne specific exemption that justifies your refusal to release the information
and inform me of the appeal procedures available to me under the law.

I would appreciate your handling this request as quickly as possible and
look forward to hearing from you within ten working days as the law stipulates.

Singcerely,

£rime EZ/:? §31§5i5;4g,

Connie M. Lodge

CML/13J



