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Low Level Radiation Risk 
Assessment and Its Uncertainty 

Charles Meinhold, President,
National Council on Radiation Protection and Measurement 

The following notes were taken by Ray Johnson from the presentation by Mr. 
Meinhold at the BWC Meeting on March 12, 1996) 

In 1977 the ICRP introduced the 
idea that dose limits should be based 
on the concept of acceptable risk. 
Dose limits, decisions on medical uses 
of radiation, decisions on decontami-
nation, and public perceptions are a 
few of the important societal issues 
that rely on our estimates of radiation 
risks. Tonight we will review what we 
know about these estimates in four 
levels of certainty, designated A 
through D, with level A being most 
certain and level D the least. 

Level A Certainty 
There are three Level A certainties: 

1) excess cancer incidence in Japanese 
survivors of atomic bombings, 2) ex-

cess lung cancer incidence in uranium miners, and 3) simple biological 
systems that exhibit a linear quadratic dose response. 

In the cohort of about 1000 Japanese survivors who received more than 
200 rem, the incidence of solid tumors was nearly double that expected. 
For leukemia the increase was even clearer. Two were expected and the 
actual number was 30. In the 2,000 survivors with a dose of 100 to 200 
rem, an excess of 71 solid tumors occurred and an excess of 20 leukemias. 

There is clear evidence of excess lung cancer in uranium miners. For 
example, of 2975 miners in the Colorado cohort, 157 died of lung cancer 
at an average exposure of about 500 WLM when only 50 were expected. 

Low Level Radiation Risk continued on page 2



Low Level Radiation Risk from page 1 

At a lower exposure of about 70 WLM for 1785 miners 
in France, 45 died of lung cancer when only 20 were 
expected. 

The last of the Level A certainties is demonstrated 
by the dose response curves for simple biological 
systems such as Tradescantia stamen hairs. X-ray 
dose response for induced mutations in Tradescantia 
show a linear response from 250 mrad to a about 10 
rad. Above this dose the response is dominated by a 
quadratic term. 

Level B Certainty 

The Level B certainties include: 1) estimates of risk 
per rem at high dose rates and 2) estimates of human 
genetic effects based on Mendelian effect in plants and 
animals. 

Estimates of risk per unit dose have been derived 
for high dose rates and doses above 20 rads. For an 
acute dose of 1 Sv, risk estimates range from about 
0.012 deaths per Sv from BEIR I in 1972 for an 
additive risk projection model to about 0.1 deaths per 
Sv from UNSCEAR in 1988 for a multiplicative risk 
projection model. BEIR V estimated about 0.088 
deaths per Sv based on Japanese survivor data. The 
uncertainties in these risk estimates are due to uncer-
tainty in knowing the actual number of excess cancers 
in the cohort population and their absorbed doses. 

The second Level B certainty is that radiation in-
duced Mendelian genetic effects in man are adequately 
represented by animal and plant models. For example, 
most would agree that blue eyes and other simple 
Mendelian effects follow the same pattern in man that 
we see in animals and plants. However, it is also true 
that no excess level of genetic effects has been dem-
onstrated in Japanese survivors. 

Level A and B observations lead to a conclusion that 
stochastic effects do occur in large populations ex-
posed to large individual doses. These observations 
also lead to a realization that we need some way to 
estimate dose response in the low dose region for 
radiation protection in man. 

Level C Certainty 
The most important Level C certainty issue is the 

estimation of effects per unit effective dose for low 
dose and low dose rates. The second Level C issue is 
the acceptance of the multiplicative projection model. 
The third Level C issue is our estimate of the relative 
organ risk per unit effective dose in workers and mem-

hers of the public. 

Estimating risk of fatal cancer per Sv when the 
exposure occurs at low dose rates is perhaps the most 
contentious issue. Since the only data are for high 
doses, i.e 50 to 200 rem, it is clear that a model is 
needed for any estimates at low doses. The linear 
portion of a linear quadratic model reflects some re-
covery and repair at low doses from single-hit phenom-
ena. While the non-linear portion at higher doses 
reflects two-hit effects. 

The second Level C certainty is introduced in ac-
cepting the multiplicative projection model. The evi-
dence is now quite strong that, with the exception of 
leukemia, this projection model is correct. Studies of 
Japanese survivors show a rise in excess cancers which 
follows the expected cancers as the population ages. It 
would appear that the attributable cancers occur at the 
same age as non-attributable cancers. A 1994 review 
by UNSCEAR concluded that a nominal value of 
mortality of 5% per Sv due to leukemia and solid 
cancers seems valid for irradiation at low doses for the 
general population or 4% per Sv for an adult working 
population. 

The third Level C issue is our estimate of relative 
organ risks per unit effective dose. The transfer of 
organ risk from one population to another is particu-
larly difficult. For example, the Japanese have a much 
higher risk of stomach cancer than Americans. 

For issues with a Level C certainty, it should be 
recognized that although the conclusions drawn repre-
sent our best estimates, the uncertainty is large. For 
example, there may be no effect a low doses, the dose 
rate effectiveness factor may range from 1 to 5. Also, 
the risk coefficient for any specific individual is not 
known nor, at this time, knowable. However, for 
radiation protection purposes, this level of certainty 
must be accepted for practical reasons even in the face 
of uncertainty. 

Level D Certainty 

This level includes conclusions from mainly un-
tested hypotheses. These include) the existence of a 
dose squared relationship for induction of bone cancer 
from radium deposition, 2) the question of a hormetic 
effect of radiation on cancer induction, 3) the extent of 
non-Mendelian genetic effects in man, 4) the existence 
of the "Gardner Effect", that is the induction of leuke-
mia in the offspring of an irradiated parent, 5) Dr. 
Bernie Cohen's claim that residential radon risk is 
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Baltimore-Washington Chapter of the HPS, Inc. 
Meeting Announcement 

Annual Business Meeting, 
Cookout and Tour of AFRRI and Cobalt Facility 

For all of you who want to know the election results, eat food from the grill, and learn what goes on at the National 
Naval Medical Center, this meeting is for you. 

	Date:	 Tuesday, May 28, 1996 

	

Location:	 Patio Room in the Officer's Club for Reception and Dinner 
Armed Forces Radiobiology Research Institute (AFRRI) Auditorium 
for tour and business Meeting 
National Naval Medical Center, Bethesda, MD 
Across from the "Medical Center/NIH Metro Station" - See Map 
If lost, call USUHS Security for directions - (301) 295-3038 

	

Program:	 Tour of AFRRI TRIGA Reactor and Cobalt Facility 
Important!! Information on citizenship is required for the tour 
of AFRRI. If you are NOT a Citizen, call Cindy Boggs (301/903-7588) before 
the meeting to ensure that you get in. 

Note New Time Schedule 

	

Time:	 5:30 - 6:30 p.m.	 Reception (cash bar) 
6:30 - 7:30 p.m.	 Dinner: BBQ Chicken, Hamburgers, Sausages (half-smokes 

and weiswurst), Potato Salad, Polish Sauerkraut, Baked 
Bean, Corn on the Cob, Iced Tea and Coffee, and Brownies 
and Cookies. 

7:40 - 8:00 p.m.	 Overview of Facilities 
8:00 - 8:45 p.m.	 Tour of AFRRI TRIGA Reactor and Cobalt Facility 
8:45 p.m.	 Business Meeting 

	

Cost:	 $18.00 for members 
$21.00 for non members 

	

Reservations:	 Call the Chapter telephone (301) 949-4178 and leave your name and phone 
number (Please speak slowly and distinctly so that we can type the reservation list 
from the recording). Reservation cut-off is noon Friday, April 19. Cancellations 
must be received at least 24 hours prior to the dinner or you may be required to 
pay for the meal.

Free Beer 
Compliments of H & H Associates, M.S.S. Inc. 
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1E,Loc,	 ()cc icz_es 

From Virginia 
— 495 East towards Baltimore 
— Bethesda/Washington, Exit 34 

Wisconsin Avenue South 
— Drive through 2 traffic lights 

National Institute of Health on right 
— Left on North Wood 
— Left onto Palmer Road North 

National Naval Medical Center on right 
— Right at 1st stop sign 

Palmer Road East 
— Left at 2nd stop sign 

Stokes Road 
— Commissioned Officers Club on your left

C_A_L) 

From Baltimore 
— 495 to Silver Spring 
— Connecticut Ave. Exit 33 towards Chevy Chase 

Sign read Washington/Chevy Chase 
— Right at 1st light to Jones Bridge Road 
— Right at 2nd stop light on Grier Road 
— Left at 1st stop sign 
— Left at 2nd stop sign onto Stokes Road 
— Commissioned Officers Club on your right 
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overestimated. 6) lastly, the effects of radiation on 
health other than cancer or genetic effects are un-
known. 

Work Underway 

The NCRP has four committees looking at various 
aspect of these four levels of certainty. Scientific 
Committee 1-4 (Dr. David Hoel) is attempting to draft 
a report on the extrapolation of risks from non-human 
experimental systems to man. Committee 1-5 (Dr. 
Warren Sinclair) is preparing a commentary on the 
uncertainty in risk estimates. Dr. Upton is chairing 
Committee 1-6 on the linearity of dose response: the 
scientific basis. Lastly, Scientific Committee 57-16 
(Dr. Andre Bouville) is preparing a report on the 
uncertainties in the application of metabolic models. 

Conclusions 

If we are to be responsible radiation protection 
professionals, we must certainly adopt those conclu-
sions we know with a Level A certainty. It is also 
reasonable that we accept those parameters that we 
know with Level B certainty. The difficulty comes in 
our accepting Level C certainty issues, which we adopt 
as a matter of practicality for radiation protection. This 
means that we can accept that our knowledge of the 
total detriment to the worker over a lifetime and the 
member of the public over a lifetime is acceptably well 
known.

New Members 
We welcome the following new members: 

Ms. Greta J. Dicus
U.S. Nuclear Regulatory Commission 

Dr. Evan B. Douple 
National Academy of Sciences 

Ms. Diane K. Larsen
U.S. Department of Energy 

Dr. Chris G. Soares 
National Institute of Standards & Technology 

Mr. Robert C. Wickline 
Wyeth-Ayerst Research

Affiliates Recognition 
Night 

Jay Maisler, Affiliates Chair 

The Affiliates 
recognition night 
was held on March 
12, 1996. Seventy 
BWC members 
visited the terrific 
displays from eight 
of the Chapter's 16 
Affiliates. The Af-
filiates represented 
included: Atlantic 
Nuclear (Mike 
Rook), Bicron (Jim 
Monde), Eberline 
and Xetec (Allen 
Brown), GTS Du-
ratek (Stan Tol-
lison, Kurt Meyers, 
and 	 Cheri 

McMillin), Nuclear Research Corporation (Tom 
O'Malley), Program Management, Inc. (Jack Foster, 
Tom Kevern, Lew LaGarde, Jay Maisler, Greg Sack-
ett, Brian Smith, and Randy Sullivan), Rad Elect, Inc. 
(Paul Kottrapa and Rick Stieff), and RSO, Inc (Steve 
McDaniel). 

In addition, Dr. Bernie Shleien (Scinta Inc.) donated 
three copies of The Radiological Health Handbook 
which were given out as door prizes. 

Thanks to all of the Affiliates for supporting the 
Chapter. We also thank the members who attended 
this special meeting and visited with our Affiliates. 

Directory Corrections 
Mr. George C. Meyer * 
426 Center Street 
Frederick, MD 21701-6376 
H: (301) 663-3568 
Administration, Retired (FEMA ) 

George got lost in a lost cluster, please put him back 
in the directory. Thanks 
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Kurt Meyers, Stan Tollison, Cheri McMillan
Duratek

Mike Rook
Atlantic Nuclear 

Have You Ever Met A Finer 

Jim Monde
Harshaw/Bicron

Allen Brown
Eberline Instruments



RESEARCH CORPOR ATI N
GTON PA 78976 US,A 

14tg/Aidd Jay Maisler, Jack Foster, Tom Kevern, Lew LaGarde, 
Greg Sackett, Brian Smith, Randy Sullivan

Program Management, Inc. 

Tom O'Malley
Nuclear Research Corporation 

Rick Sheff, Paul Kottrapa 
Rad Elec, Inc.

Group of Affiliate Members 

Bill Schadt, Steve McDaniel
RSO, Inc. 
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BWC-ANS Joint Meeting 
Charlie Willis 

The joint meeting on April 23 with the American 
Nuclear Society, Washington Section, was informa-
tive and a pleasure to attend. The USUHS facilities are 
outstanding and the food was great. 

The technical program was special, with three dis-
tinguished and diverse speakers. Unfortunately, the 
second speaker, Dr. Ralph Lapp, was not mentioned in 
the announcement that went to the BWC members. I 

am confident that Ralph's name on the program would 
have attracted even more members. Still, the meeting 
was well attended. 

Dr. Ruth Neta, DOE, gave an excellent summary of 
the data on health effects of the Chernobyl nuclear 
accident. So far, not much has happened in the former 
Soviet Union to change our understanding of the bio-
logical risks of radiation. The fate of the burned and 
highly irradiated firefighters has altered our assess-
ment of the efficacy of bone marrow transplants, but it 
is not news that such high doses are dangerous. The 
6,000 or so "liquidators" also received relatively high 
doses, probably in the 25 to 100 rem range, but there 
are so few people involved that the absence of discern-
ible effects is not surprising. Members of the public 
also received significant doses and a wide range of 
health problems. Almost all health problems in certain 
areas have been attributed to Chernobyl. Closer in-
spection, however, provides little or no support for 
that attribution. All-in-all, this is a very interesting 
area for investigation, but the likelihood of obtaining 
useful risk information is unknown. 

Dr. Ralph Lapp addressed the Chernobyl data from 
a different perspective, noting the peculiarity of the 
childhood thyroid cancer data and the short latent 
period. Because the Soviets did not curtail milk con-
sumption, children in highly contaminated areas prob-
ably received thyroid doses in the 150 rem range, 
which is about the same as the doses of the Marshall 
Islanders and the patients in Sweden. The first thyroid 
cancer in the Marshall Islanders appeared eight years 
after irradiation. In the 10,131 Swedes who received 
between 100 and 200 rads to the thyroid, there was no 
excess of thyroid cancer in the first 18 years. The high 
rates being reported in the Ukraine and Belarus are 
puzzling. Ralph also called attention to the "new 
Sternglass," J. Mangano and his dubious claims of 
thyroid cancers in the US caused by Chernobyl. He 
further noted that the ankylosing spondilytics data

supports the Health Physics Society position on risk 
from low doses. 

Cathy Roche gave an interesting account of her 
experiences in public relations for the Nuclear Energy 
Institute (NEI) and Duke Power. Her degree in jour-
nalism and experience as a reporter certainly give her 
the proper background. Unfortunately, she did not 
offer us any magic mechanism for turning the tide but 
it was encouraging to hear that such well qualified 
people actually are making the effort. The bad news, 
at least for those of us who would like to make more 
use of her expertise, is that she is leaving the area and 
will soon be in New Orleans trying to do the job for 
Entergy, Inc. I am sure she is needed there and in a lot 
of other places. 

Plan to attend the Chapter's Annual Meeting in 
May. I am sure you will find it worth while and 
enjoyable. 

Communication insight 
No. 19 

Ray Johnson, CHP,
Communication Sciences Institute 

Asking Helpful Questions 
Perhaps one of the best things you can do to enhance 

the effectiveness of your communications is to ask 
helpful questions. This may sound surprising since we 
often think that effectiveness in communication is a 
matter of saying the right words, with the right tone 
and body language. My experience with HPs indicates 
that we usually think of asking questions as a way of 
gaining more insight into the situation or order to 
provide helpful answers. But, that is not what I am 
referring to. 

HPs are good at troubleshooting and often serve in 
supervisory/management roles that involve making 
decisions, solving problems, and giving answers. In 
these roles our first thought in a communication is 
often about getting enough data to resolve the issue, 
give an answer, and get on with the next item on our 
"to do" list. We usually ask questions to get control of 
the communication and lead it to a resolution. After 
all, isn't this what we are paid the big bucks for? 
However, there is another option that might have more 
value in the long run, namely, asking questions to aid 
the other person in finding there own answers to solv-
ing their own problems. 
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If we assume that other people are seeking our help 
because they cannot find their own answers then we 
may see them as incapable. I would like to offer a 
different approach based on the following equation: 

Rt + Rs + Cp = TCOTL 

This says that each person has the Right, Respon-
sibility, and Capacity to Take Charge Of Their 
Life. By this approach the HP, as manager/leader, 
serves as a guide to help others find their own answers. 
This is similar to the idea that it is better to teach a 
starving person how to fish rather than giving him a 
fish. The listener's stance is based on the idea that 
listening is more important than solving other people's 
problems for them. 

Helpful questions to ask as a listener include the 
following. 1) What is the situation? 2) How would you 
like it different? 3) What have you done to change the 
situation? 4) What do you get out of keeping things the 
way they are? 5) What options do you have? 6) What 
do you plan to do? 7) How can you sabotage your plan? 
By this approach, the other person arrives at their own 
answers for which they also have a vested interest. 
When you give answers, they can be ignored or criti-
cized. 

Comments? Contact RadTrain@aol.com 

Communication Insight 
No. 20 

Ray Johnson, CHP,
Communication Sciences Institute 

The Health Physicist as Instructor 
One of the primary roles of an HP or Radiation 

Safety Officer is that of an instructor. All new work-
ers are normally provided instruction in radiation fun-
damentals prior to beginning work where they may be 
exposed to radiation. This instruction usually includes 
a review of atomic structure and radioactivity, biologi-
cal effects of radiation, radiation risks, and radiation 
standards, etc. Often these new workers are not 
thrilled with the idea of learning atomic physics. Many 
have either not had training in science or it was not 
their favorite subject. They still carry impressions that 
science (especially physics) is difficult, abstract, and 
conceptual, and science teachers are dull, boring, and 
hard to understand. When these new workers with 
science phobias come to your class on radiation they

expect it to be painful and something to be endured as 
a necessary part of employment. 

Overcoming Resistance 
One way to deal with worker's apprehension about 

learning radiation science is with humor. I like to tell 
classes that it is OK to have fun while we are learning. 
Since these workers often wish they were somewhere 
else, I like to ask if this class is their first choice on 
what to do today. This usually brings smiles when the 
class realizes that the instructor knows their secret 
wish. A humorous story is helpful at this point. 
Laughter does wonders to overcome resistance. Espe-
cially, when the laughter is about ourselves. I like to 
use myself as the focus of humor by suggesting that I 

am a weird scientist who speaks a strange language 
called radiation science. It is important that the class 
see the instructor as a real person with a sense of humor 
and practical common sense. I have found that main-
taining rapport requires a bridge building activity 
about every 5 to 10 minutes. 

Learning by Discovery 
The other way to overcome resistance is to get the 

class involved in the learning process. Learning oc-
curs when a student is able to connect new infor-
mation to information or experience which they 
already have. The effective instructor uses a variety 
of analogies, illustrations, demonstrations, stories, an-
ecdotes, and real life experiences to provide students 
with several options to connect the new information to 
what they already know. This means that radiation 
science is not presented as abstract concepts, but by 
demonstration in a "show-and-tell" approach. Most 
people learn from direct experience based on what they 
see or do themselves. For example, rather than just 
talking about radiation instruments, take a survey me-
ter apart and pass it around the class. 

Science Teachers' 
Workshop 

Charlie Willis 

We bombed. Presumably because of the late date, 
we had very few teachers sign up for the Workshop in 
Anne Arundel County. The plan is to provide a mini-
workshop for those who did enroll and to do a better 
job of advertising our program in the fall. We are not 
certain of the location or the dates of the fall workshop 
but we are certain that we will make every effort to 
make it a success. 
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IRPA9 in Vienna, Austria 
Charlie Willis 

I was sure we were in for good weather when the 
rain did not turn to sleet and snow until mid-afternoon 
on Sunday. So it was; we enjoyed some sunny days. 

The selection of Vienna proved to be a good deci-
sion. I understand that it was chosen for the conven-
ience of the Eastern Europeans despite the low 
temperatures and the high prices. The Eastern Euro-
peans did submit papers and attend although a large 
number did not prepare posters. US attendance was 
down; we were behind both France and Japan in pre-
registration. Attendance was said to reach about 1400 
people from 60 countries. Impressive. 

Prices also were impressive. Herman Cember was 
bothered by being charged $4.50 for a cup of coffee in 
the meeting place buffet so, for lunch, we went out to 
a less expensive place — where he was charged $3.00 
for a glass of water. 

This quadrennial congress was well organized. It 
started with an efficient registration system (in stark 
contrast to Montreal). Then the presentations were 
carefully choreographed so only politically correct 
views were expressed from the podium; any presenta-
tion that questioned the linear, no-threshold hypothesis 
(LNTH), the home-radon hazard, or other IRPA/ICRP 
positions was relegated to a poster presentation and

generally ignored in the poster discussion sessions. 
Only Otto Raabe was incensed enough about this to 
use the discussions session to call attention to his 
studies. 

The tone of the meeting was set in Dan Beninson's 
"Sievert Lecture" where he proclaimed that the LNTH 
was valid even under the multi-hit theory because 
(1(D)°= nkD and that anyone who did not see this was 
uninformed or unable to understand. 

While US attendance was down, Americans and 
BWC members played a major role in the Congress. 
Of course, everything revolved around I RPA President 
Charlie Meinhold. Joel Lubeneau played a major role 
by teaching a refresher course, presenting a paper and 
a poster. Paul Kotrappa taught a refresher course and 
participated in a radon measurement workshop. Ses-
sions were chaired by Bill Mills, Ken Mossman, and 
Gail dePlanque. Andre Bouville presented a paper. 
Posters were presented by John Alquist, Tom Gerusky, 
Ray Johnson, Bob Loesch (3), Steve McGuire, and 
Marko Moscovitch. Other participants were Ralph 
Anderson, Lynne Fairobent, Jerry Martin and Charlie 
Willis. Of particular importance for the future was the 
election of current HPS President, Bill Mills, to the 
IRPA Board of Directors. 

This is the time to start preparing for the next 
Congress, IRPA 10, which will be in Hiroshima in 2000 
A. D. It should be most interesting. 

Program Management,  Inc. 
Innovative Solutions to Complex Problems

Radiation Protection and Emergency Preparedness Services 

Policy Analysis
Strategic Planning
Regulatory Affairs

Program and Procedure Development
Program Effectiveness and Compliance Assessments 

Exercise Scenario Development and Assessments 
Training Development and Presentation

Particle Transport Analysis and Calculations 

For further information contact Tom Kevern or Jay Maisler at: 
Program Management, Inc. 

20251 Century Blvd. Germantown, MD 20874 (301) 353-1600 
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The NCRP Annual Meeting 
Charlie Willis 

The Crystal City Marriott was again the site of one 
of the most important events of the health physics year, 
the Annual Meeting of the National Council on Radia-
tion Protection and Measurements (NCRP). This 
year's topic was "Implications of New Data on Radia-
tion Cancer Risk." A series of highly qualified speak-
ers gave an excellent summary of the state of the 
science. Unfortunately, there were no handouts and 
the printed abstracts included essentially no "take 
home" information. (The proceedings may be publish-
ed in six months or so.) The meeting ended with a 
summary by Warren Sinclair which was more an as-
sessment of radiation control implications than a real 
summary. 

The Meeting actually seemed to be two meetings in 
that the informal discussions during the breaks were in 
stark contrast to the formal presentations. Informally, 
the dominant concerns were the impacts of the "radia-
tion phobia" that is supported by the "linear, no-thresh-
old hypothesis" (LNTH) which implies that even 
micro- or pico-rem doses may be lethal. This phobia 
may actually be killing thousands of people every year 
by preventing the use of radiation "pasteurization" of 
food. Furthermore, almost everyone seemed to have 
horror stories of outrageous waste of tax dollars in 
clean-up activities, terrible impacts of over-regulation 
on medical programs, both research and practice, etc. 
The NCRP's formal program, on the other hand, 
strongly suggested that the speakers (if not the organi-
zation) were oblivious to these real-world problems. 
The only voluntary mentions made by the speakers of 
the LNTH were a strong criticism of Bernie Cohen's 
ecological radon studies and Warren Sinclair's conclu-
sion that nothing had happened to shake his faith in the 
LNTH. (It was suggested that his faith wouldn't be 
shaken by a magnitude 9 earthquake.) 

Some highlights of the presentations were: 

1. John Boice reported that the 1994 UNSCEAR is 
essentially current; 

2. John Preston said that RERF 12, with mortality 
data through 1990, provides no bases for a change in 
the current risk factors; 

3. Kiyohiko Mabuchi's report on cancer incidence 
also indicates no change in the risk factors — unless 
we get carried away about skin cancer. 

4. Elaine Ron reported increased thyroid cancer for

those irradiated before the age of 15. 

5. Nina Koshurnikova reported that the increase in 
lung cancer was discernible in the thousands of work-
ers at "Mayak" who had lung doses of 100 rads or more 
from Pu inhalation. 

6. Peter Inskip expects little discernible cancer 
increase in the 6,000 or so "liquidators" because, 
largely, doses were kept below about 100 rads. 

7. Jay Lubin reported that some epidemiological 
studies of indoor radon have not shown excess risk 
below 4 pCi/L. However, these studies confirm what 
was expected on the basis of observed lung cancer 
incidence in underground miners and he continues to 
supports remediation above 4 pCi/L. 

8. According to Valerie Beral, the reported increase 
in thyroid cancers in the population living near Cher-
nobyl remains unverified because what people claimed 
was different from the results of actual observations. 

9. John Little discussed the question of some people 
being especially sensitive to radiation. The story isn't 
in yet but this could become a real headache in the near 
future.

10. Ethel Gilbert's report on combined analyses of 
studies of nuclear workers was of prime interest similar 
to her 1995 publication in Radiation Research. The 
bottom line is that her "best fit" to the data show a slight 
decrease in risk with increasing dose but the uncer-
tainty is such that the results are "consistent" with the 
predictions from the A-bomb studies. Noting the in-
clusion of the egregious study of the Oak Ridge work-
ers, Al Brodsky politely asked whether they had gone 
hack to the original data or used the published results, 
and Ethel said they had used the original data. (This 
is impressive because, when the study first came out, 
I could not get access to the original data and was told 
that even DOE could not get the data.) When asked 
why the shipyard workers study (which seems to sup-
port hormesis) had been omitted, Ethel said they didn't 
have the data. Overall, the results are: no discernible 
ill effects from occupational exposure in the last half-
century. 

The meeting ended with Warren Sinclair addressing 
the implications for radiation protection. He noted that 
the LNTH still had not been disproved. Although 
Warren contended that neither he nor the NCRP in-
tended concern about trivial doses. In any case, it 
seems that the NCRP is not wavering on the linear, 
no-threshold hypothesis. 
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Baltimore-Washington Chapter 
of the Health Physics Society, Inc. 
P.O. Box 7532 
Silver Spring, MD 20907

FIRST CLASS MAIL
U.S. POSTAGE

PAID
Silver Spring, MD
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Management Agency 95-96 95-96 95-96 

(Carl Siebentritt) Robert Cherry Thomas Murphy James E. Stafford 
94-95 95-96 95-96 95-96 

H&H Associates John B. Davis Marcee L. Myers Randy Sullivan 
(Howard Hering) 95-96 95-96 95-96 

94-95, 95-96 Joyce P. Davis Robert Neel Jerry Swift 
Integrated Environmental 95-96 95-96 95-96 

Management, Inc. Kathleen A. Dolce Donald 0. Nellis J. W. Thiessen 
(Brian Kelly) 95-96 95-96 95-96 

94-95 Judith D. Foulke Nancy Osgood Barthel F. Truffa III 
Nuclear Energy Institute 95-96 95-96 95-96 

(Barbara Fleming) Mike Funkhouse W. Scott Pennington Warren Keene 
94-95, 95-96 95-96 95-96 94-95, 95-96 

Reginald L. Gotchy Donald J. Perrotti Robert Watters 
Individual 94-95 95-96 95-96 

Sarbeswar Acharya William Hopkins Harold Peterson Charlie Willis 
95-96 95-96 95-96 94-95 

Susan S. Adamovitz Don W. Jordan Joel L. Rabovsky 
95-96 95-96 95-96 

Neil M. Barss Richard G. Katz Gordon Riel 

95-96 95-96 95-96 

Gilbert W. Beebe Charles Kelsey Bill Schadt 

95-96 95-96 95-96 

Jack M. Bell Emma L. Kephart Frank Schneller 
95-96 95-96 95-96 

Carol D. Berger Robert Loevinger Dr. Bernard Shleien 
94-95 95-96 94-95, 95-96 

J. Stewart Bland Jay J. Maisler Thomas B. Shope, Jr. 

95-96 95-96 95-96 

Dan Burntield Jacquelyn McKnight-Rhone Janna Shupe
95-96
	

95-96
	

95-96 

MR. THOMAS G. HOBBS • CHP
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