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The Linear Dose-Effect Model is 
Scientifically Proven 

James M. Hardin, CHP 

When Frank Masse, President-Elect of the Health Physics Society, 
visited our chapter in April, I confronted him with my concern that the 
Society is not supporting efforts to strengthen radiation protection stand-
ards by reducing dose limits. Articles in the HPS newsletter over the last 
10 years seem to indicate a trend for more and more health physicists to 
conclude that low levels of radiation dose are not significant, and may 
even be good for you. I believe this is a dangerous trend that undermines 
the primary basis of our professions in radiation protection. 

Frank responded with the challenge, "Jim, if you have proof that 100 
mrem/yr causes cancer in humans, you ought to tell people about it." 
Other members of our profession are also challenging the effects of low 
doses of radiation. In "A Scientists View of Public Policy on Indoor 
Radon Exposure" (March 1991 HPS Newsletter), David Gooden states, 
"....There is no conclusive evidence that radon in the homes of American 
citizens causes even one excess lung cancer." In "Radiation Limits in 
Perspective" (February 1991 HPS Newsletter), Robert Alexander states, 
"....the facts are that our knowledge does not extend to doses and dose 
rates nearly as low as current regulatory limits for the public; that assess-
ments of risk at these radiation levels are derived using unverified sup-
positions...." 

Such statements advance the notion that low levels of radiation have 
not been "proven" to be carcinogenic. However, I believe there is over-
whelming evidence that low levels of radiation do cause cancer. The 
evidence is certainly sufficient as a basis for public health protection 
measures and as a justification for radiation protection standards. I further 
believe, that the linear relationship between radiation dose and health risk 
is well established and accurately known as far as such relationships can 
be determined for biological systems. Therefore, I am greatly distressed 
by statements such as those above. I think they are misleading and that 
they mock radiation protection efforts. 

Dose-Effect Model continued on page 4



Low-Level Radioactive 
Waste Disposal: Past, 

Present and Future 
Mr. Frank Masse, National President-Elect and 

Director of Radiation Protection Programs at Mas-
sachusetts Institute of Technology discussed his in-
sights into the current and future problems regarding 
radioactive waste disposal issues facing all of the 
generators today. 

Mr. Masse began his discussion with a review of the 
six previous radioactive waste disposal facilities which 
had been the first to operate in this country: Maxy 
Flats, KY; Sheffield, IL; West Valley, NY; Beatty, 
NV; Barnwell, SC; and Hanford, WA. At that time, 
all six sites operated together and were the only sites 
available for land burial. Maxy Flats was one of the 
first sites to close because of high charges for burial 
and a lack of non- performance or interest by the State. 
Next, Sheffield closed down because it had reached its 
maximum burial limits. West Valley came next in the 
chain, similar to Maxy Flats in that the State of NY did 
not participate fully with the operation of the facility 
and in addition, determined that the waste site was not 
an economically viable option. After closing of half 
of the available sites, only three sites remained: Beatty, 
Barnwell and Hanford, which are the only three in 
operation today. As a note of interest, the top 10 
generators then (as is now) of radioactive low-level 
waste were in the Northeastern part of the U.S, which 
is where the first three sites were closed. 

In 1979, rising oil prices caused an influx of interest 
into the possibility of less dependance on oil and more 
on nuclear power. Estimates were projected for low-
level waste facilities that far exceeded the projected 
amounts of waste stored at the three facilities. In 
December 1980 the Low-Level Radioactive Waste 
Policy Act (Public Law 96-573) which delegated the 
responsibility of radioactive waste management to the 
States. Due to the expected waste burial problems 
projected, the NRC changes 10 CFR Part 61 to permit 
low-level waste segregation for Types A, B, and C 
waste. And because approximately 20% of the low-
level waste involved H- 3 and C-14, NRC also allowed 
these radioisotopes to be disposed by release into the 
sanitary sewer. During 1983, the total volume of 
low-level radioactive waste was approximately 76,000 
cubic meters for all three waste facilities. 

In 1985, the Low Level Waste Policy Amendments 
Act of 1985 projected that approximately 80% of 
low-level waste was destined to be stored on site. With

this in mind, this Act provided for surcharges for waste 
to increase in price every other year beginning with 
1986. Therefore in 1986, surcharges per cubic foot of 
waste were $10 (about $75 per drum), in 1988 jumped 
to $20, and in 1990 were $40. Congress mandated that 
rebates would be provided to those States that meet the 
milestones of the Act and that all waste generators 
needed to reduce waste volumes. 

As a result of these actions in the past 10 years, there 
has been a two to three fold reduction (about 28% 
decrease) from 1983 to 1990. In addition, the number 
of nuclear power plants estimated to be operational or 
projected to be built has been overestimated tremen-
dously. By 1996 the States must "take title" of their 
State's waste, and as always, the generators are always 
liable. Although Mr. Masse projected a grim future for 
State storage of low-level radioactive waste (i.e., pos-
sible abandoned sites due to lack of cooperation be-
tween State compacts), he provided some very 
valuable suggestions for what we should think about 
for the future. First, he estimated that the number of 
sites needed should be limited to 3-5. Second, the type 
of technology that we should concentrate on and con-
tinue to use is engineered burial (not "ready 
retrieveability"). And third, transportation is not a 
problem and has been very carefully packaged and has 
been tested to be reliable in transit. 

As a final message, the solutions that Mr. Masse 
proposed are not outrageous ones and should be con-
sidered very carefully by State legislators, regulators 
and Congress: (1) allow existing sites to stay open past 
1993, and (2) promote fewer sites, but larger regional 
compacts. Indeed, it gives us all a lot of thinking to 
do.

Frank Masse 
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The Meeting 

	

Subject:	 Biological Effects of Electromagnetic Radiations: From x-rays to VDTs 

	

Speaker:	 Alexander C. Miller, Ph.D. 
Armed Forces Radiobiology Research Institute (AFRRI) 

	

Date:	 Wednesday, May 22, 1991 

	

Place:	 Holiday Inn Crown Plaza 
1750 Rockville Pike, Rockville, MD 
(On the east side of the Pike a few blocks north of White Flint Mall. 
Adjacent to Twinbrook METRO station.) 

	

Program:	 6:00 p.m. Social Hour 
7:00 p.m. Dinner 
8:00 p.m. Annual Business Meeting 
8:30 p.m. Speaker 

	

Menu:	 Choice of Cornish hen (partially debonded) with wild rice stuffing or 
vegetable lasagne entree. 

	

Cost:	 $20.00 to be paid at meeting. Persons making reservations and not 
giving at least 24 hours notice that they will not be able to attend 
be expected to reimburse the Chapter should the Chapter have to pay 
for no shows. 

	

Reservations:	 Call Jack Bell at 492-1083 and indicate entree choice. 
Reservations are needed by Noon, Friday, May 17. 

The Speaker 
Alexandra Miller is a principle investigator at 

AFFRI. Her work includes research on the role of 
oncogenes in radioresistance, modification of radia-
tion induced damage, and genetic and molecular 
mechanisms of radiation damage and repair. She was 
previously a research associate at the Rosewell Park 
Cancer Institute. She is a guest lecturer at the Geor-
getown University Medical School and has taught at 
the University of Maryland and State University of 
New York. She published and lectures on radiation 
effects and is a member of several scientific societies, 
including the Radiation Research Society. She 
received a B.S. in chemistry from the University of 
Maryland and a Ph.D. in radiation biology and ex-
perimental pathology from the State University of New 
York at Buffalo.

The Subject 
Since Roentgen discovered x-rays in 1987, the 

biological effects of ionizing radiation have been wide-
ly studied. Knowledge of the effects have been widely 
studied. Knowledge of these effects has led to the 
establishment of radiation protection standards. Non-
ionizing radiation (NIR), i.e., ultraviolet, microwave, 
infrared, and radiofrequency, are also important types 
of electromagnetic radiations; however, there is less 
data regarding the biological effects of NIR. This lack 
inhibits the establishment of uniform NIR protection 
standards. The speaker will address questions such as: 
"Is there a correlation between the data available 
regarding NIR and ionizing radiation?" and "What 
techniques are available to study damage assessment 
and are the radiation-induced damage products 
similar?" 
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Dose-Effect Model continued from page 1 

Concerns for Credibility 
The public is unconvinced, and rightly so, by such 

statements. I am concerned that such statements may 
be detrimental to societal acceptance of the many 
beneficial uses of radioactive material, radiation 
producing devices, and nuclear power. What happens 
to the credibility of the Health Physics Society, for 
influencing public policy on radiation protection mat-
ters, when our spokespersons say that low levels of 
radiation may not be dangerous? Especially, since all 
of the evidence and the consensus of expert scientific 
opinion (all of the BEIR reports, for example) state 
otherwise. 

What kind of scientific "proof' would the above 
authors find convincing? Probably they would want 
to study a large number of persons exposed to 10 to 
100 mrem/yr for a lifetime and observe a resulting 
measured increase in cancer incidence proportional to 
the radiation dose. They would want such a study to 
pass statistical analysis and peer review processes. 
This, of course, is not going to happen. The cancer 
incidence from other causes is very large compared to 
the expected incidence due to such low radiation levels 
and thus precludes the study in question. All health 
physicists know this. Therefore, it is misleading to 
state that there is "no evidence" without explaining; 

1) the evidence these authors are requiring is of a 
special limited kind (which only they require), 

2) such evidence is not available for reasonable 
causes, and 

3) the consensus of scientific opinion is against 
these authors. 

Background Radiation is Significant 
Natural background radiation in the United States 

amounts to about 100 mrem/year effective dose 
equivalent, mostly due to cosmic and terrestrial radia-
tion and naturally occurring radionuclides in our 
bodies. Doses from radon decay products in the lung 
add about 200 mrem/yr effective dose equivalent. 
These radiation doses are delivered continuously. 
Most people also have additional exposures from 
medical x-rays and radiopharmaceuticals. Over a 
lifetime, the radiation doses from all of these sources 
may amount to 25 to 30 rem effective dose equivalent. 
Consensus scientific opinion does not believe that 
doses of this magnitude are benign. Scientists in 
general concede that natural background radiation is 
the cause of a significant fraction of normal cancer 
incidence. If there is a dose threshold for radiation

effects, it is crossed by doses from natural radiation. 
There is good reason to believe that any increment of 
dose, however small, and even when added to the 
already large doses from natural background, will still 
increase the potential for health effects. 

The Scientific Process 
The evidence that radiation causes cancer in 

humans is extremely well documented for radiation 
levels high enough to cause cancers in significant 
numbers compared to the natural incidence of cancer. 
Health risk is then related to dose by extrapolation to 
lower and lower doses. This is a scientific process 
called inductive logic. This has been an acceptable 
scientific procedure for as long as science has existed. 
Inductive logic, well carried out, constitutes scientific 
proof of a proposition. Anyone, who has done any 
science, knows that science is mostly extrapolation. 
The number of actual scientific measurements com-
pared to what science accepts as proven is vanishingly 
small. 

When spokespersons associated with the Health 
Physics Society adopt and promote a form of scientific 
logic that is cramped and distorted, and not in the 
general mainstream, the goals of radiation protection 
are undermined. The Health Physics Society as a 
group needs to get back to its basis mission as a hatd 
boiled, aggressive, mainline protector of public health 
from the risks due to radiation. We need to use defini-
tive, conservative, logic with respect to radiation risks 
and radiation protection. All of us, myself certainly 
included, believe that radioactive materials, radiation 
devices, and nuclear power have great potential for 
improving the human condition. However, this view 
should not be allowed to bias our professional duties 
with respect to radiation protection or to lead us to 
underestimate or to be disrespectful of the risks. Nor 
is it helpful to slight the concerns of the general public, 
who have every right and much reason to be suspicious 
of radiation protection activities. 

Positions Available 
Battelle, internationally recognized for developing, 

commercializing, and managing technology, provides 
a wide range of professional technical services to 
clients in Oak Ridge, Tennessee, and other locations 
throughout the U.S. These services cover all aspects 
of environmental protection, safety, and health, related 
to a broad range of energy facilities. To support these 
activities, we currently have several positions at 

Position continued on page 6 

4



UK Studies Find No 
Radiation-Leukaemia Link 
No link has been established between worker radia-

tion and childhood leukaemia, as a result of new 
studies carried out in Britain. 

One of the research projects, the Caithness Control 
Study, found no relationship between employment at 
the Dounreay prototype fast breeder reactor plant in 
Scotland and the incidence of childhood leukaemia or 
non- Hodgkins lymphoma. 

AEA Technology, which operates Dounreay, today 
released a press statement, responding to the results of 
the study, which was sponsored by the Scottish Depart-
ment of Health. 

The company points out that the results do not 
support the findings published early last year in the 
Gardner Report. Professor Martin Gardner and his 
team of researchers found a statistical association be-
tween the incidence of leukaemia among children and 
the low radiation doses received by their fathers, while 
working at BNFL 's Sellafield reprocessing plant, 
before those children were conceived. 

An independent research body, the Committee on 
Medical Aspects of Radiation in the Environment 
(COMPARE), has advised the UK government that it 
should treat with caution an apparent association be-
tween the use of beaches and the development of 
childhood leukaemia and non-Hodgkins lymphoma. 

Of the Caithness study, Mr. Ken Butler, Assistant 
Director at Dounreay, said: "I hope the results of this 
study will reassure the public and our employees. 
Dounreay has always been able to operate well within 
the levels set by the regulatory authorities to keep 
workers and the public safe. Now that the perceived 
link with Dounreay's activities looks increasingly un-
likely, it is important that further studies are initiated 
to pursue the cause of this tragic disease." 

AEA Technology has fully co-operated with the 
Caithness study, with Dounreay supplying documen-
tation and active logistical support.

Committee Continues 
Work on Chapter History 
Chaired by ex-President John Taschner, the BWC 

History Committee met on Saturday, 20 April, to con-
tinue its labor of love--preparing a comprehensive 
history of the first chapter chartered by the Health 
Physics Society. More than two years of effort has 
gone into the task of assembling the facts--from offi-
cial chapter records and from personal collections of 
members. Coverage of some years remains incom-
plete. If YOU have information about chapter meet-
ings or other activities for any part of the period 
1963-1973, you can help by calling John Taschner, 
Gail Schmidt, John Serabian, or Warren Keene. 

With most of the collecting completed, the commit-
tee has begun to organize the material around several 
themes which have characterized the progress of the 
chapter: Chapter-hosted meetings, summer schools 
and symposia, the world-renowned Certification 
Preparation Course, the Basic Radiological Health 
Course, Photographs , Communications, Public Infor-
mation, and Demographics. Individual committee 
members have accepted responsibility for turning the 
facts into readable and sometimes entertaining act 
counts of these activities. 

Collectively, our membership possesses an en-
cyclopedic knowledge of the Chapter's accomplish-
ments. Assistance will be requested personally from 
individuals who have played major roles. We also 
have many unsung heroes who we hope will come 
forward to help fill the gaps as well as to claim a 
rightful place in the record. A REWARD is offered 
for information leading to location and retrieval of the 
Chapter Banner and the Chapter Plaque. Their last 
known public display appears to have been sometime 
around 1974.

John Serabian
Warren Keene, Gail Schmidt, John Taschner 
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Royce K. Skow 
1907-1990 

The following notice was published in the March 
1991 issue of "Health Physics." It is reprinted here for 
Chapter members who may recall that Royce was 
Chapter President in 1960. 

Retired Navy Capt. Royce K. Skow, 83, a former 
assistant to Admiral Hyman G. Rlckover, a pioneer in 
nuclear medicine safety, and Stanford researcher, died 
in his Saratoga, CA home Tuesday, 19 June 1990 of 
cancer after a brief illness. 

Capt. skow, a 27-year veteran of naval service, was 
born in Oakland, CA 5 April 1907 and grew up in the 
San Jose area. After graduating from Campbell High 
School, he received his B.A. from Stanford University 
in 1931 and his M.A. in 1933. While at Stanford, he 
developed the first practical glass electrode and 
designed tests and instrumentation for measuring 
physical characteristics of aviation personnel. With 
Prof. Lawrence R. Blinks of Stanford, he helped 
develop an electrical method of making photosyn-
thesis visible to the human eye. 

After commissioning in the Navy in 1943, he was 
stationed in Pensacola, FL, where he helped establish 
the Aviation Equipment and Survival Officers' 
School, pioneered research in high-altitude physiol-
ogy, and invented aviation oxygen breathing test 
equipment for use by the military. 

In 1946, he was involved with Operation 
Crossroads as a Radiation Safety Monitor for' the 
atomic-bomb tests in the Bikini Atoll. In 1947, he was 
assigned to the Hunters Point Naval Shipyard in San 
Francisco, where he helped establish the Naval 
Radiological Defense Laboratory. He was part of 
Operation Greenhouse, the hydrogen bomb testing at 
Eniewetok. Later, he studied radioactive fallout in 
Alaska from a Russian atomic-bomb test shortly 
before President Truman announced that the Russians 
could not develop a bomb for a least 5 years. 

Capt. Skow discovered the safety hazards of Ra 
used in World War II submarines to illuminate dials 
and controls for visibility in darkness. As a result, Ra 
is no longer used in U.S. submarines. 

In 1954, he served as Radiation Health and Safety 
Officer on Admiral Rickover's staff in Washington, 
D.C. While with Rickover, he was involved in 
developing the first nuclear submarines establishing 
safety and operational procedures for both submarine 
and nuclear surface ships.

From 1957 until his retirement, he was the 
Radiological Safety Officer at the National Naval 
Medical Center in Bethesda, MD. There he established 
the first radiological safety program, instructing medi-
cal personnel in health physics and pioneering safety 
procedures for use in nuclear medicine. Since his 
retirement in 1969, Capt. Skow has made his home in 
Saratoga. 

For his Navy service, he was awarded the Navy 
Commendation Medal, a Navy Citation signed by 
Adm. Blandy (Joint Task Force Commander for 
Bikini), American Theater Campaign Medal, World 
War II Victory Medal, and the National Defense Ser-
vice Medal. 

He has authored and co-authored 37 scientific 
papers and technical publications. He produced a 
nuclear medicine safety film selected to be shown at 
the Paris Film Festival. He was a member of Sigma 
Xi, the American Association for the Advancement of 
Science, U.S. Naval Institute, National Health Physics 
Society, the Baltimore-Washington Chapter of the 
Health Physics Society, the Peninsula Retired 
Officers' Association, and the Association of Military 
Surgeons of the United States. 

Skow is survived by his wife, Dorathy; a brother, 
Burton, of Santa Clara; two sons, Jay of Jacksonville, 
FL and John of Boynton Beach, FL; a daughter Vic-
toria Shea of Quincy, CA; and seven grandchildren, a 
niece, and three nephews. A private family memorial 
service was held. His ashes were scattered from a U.S. 
Navy ship at sea. 

Position continued from page 4 

various levels. Minimum requirements include a 
bachelors degree in a related field with 2 years of 
relevant experience. Previous experience in a DOE 
environment, including a DOE Q clearance, is 
preferred. 

Health Physicists 
Additional requirements include board certifica-

tion in health physics. Experience in ALARA deter-
mination and planning preferred. 

Radiation Protection Engineers 
Additional requirements include working 

knowledge of radiation exposure and protection re-
quirements, a technical understanding of meteorologi-
cal dispersion models, and familiarity with computer 
codes related to the calculation of radiation exposure. 

Contact Juliana Lightle at 614-424-5547 
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Evelyn McKetty, Marlene McKetty 

Allen Brodsky 

Dan Caulk, Rick DiSalvo

Rick Jones, Kitty Dragonette 

Dan and Gerry Caulk 

Cynthia Jones 
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Baltimore-Washington Chapter 
Health Physics Society , 

Harold Peterson and 
James Wigginton Receive 

NRC Awards 
Harold T. Peterson, Jr. was awarded the Nuclear 

Regulatory Commission's (NRC's) Distinguished 
Service Award in Health Physics Excellence at NRC's 
fourteenth annual awards ceremony on May 2, 1991. 
This is the highest award NRC can give its employees. 
Hal is a Senior Health Physicist in the Radiation 
Protection and Health Effects Branch, Division of 
Regulatory Applications, Office of Nuclear 
Regulatory Research. Hal has been an active member 
of the Health Physics Society and the Bal-

timore/Washington Chapter for many years. His work 
on revising 10 CFR Part 20 and many other radiation 
protection matters represent outstanding performance 
and the Chapter is proud that his service to NRC was 
so recognized. 

A Meritorious Service Award for Health Physics 
Excellence was awarded to James E. Wigginton. Mr. 
Wigginton is Chief, Facility Radiation Protection Sec-
tion, Radiation Protection Branch, Division of Radia-
tion Protection and Emergency Preparedness, Office 
of Nuclear Reactor Regulation. The Meritorious Ser-
vice Award is NRC's second highest honor. Recogni-
tion of the importance of health physicists' 
contributions, as demonstrated by these NRC awards, 
is gratifying.

Biological Effects of Electromagnetic
Radiations: From X-Rays to VDTs 

Alexandra C. Miller, Ph.D.
AFRRI 

Annual Business Meeting 

Wednesday, May 22, 1991 
Holiday Inn Crown Plaza 
Rockville, MD

Mr, Thomas G. Hobbs * CHP 
221 Rol 1 i Jig Road 
Gal thersburg,
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