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OVER 200 ATTEND RADON 
MEETING 

Over 200 people attended the B-W Chapter's meeting at the USUHS 
cafeteria at the Naval Medical Center on February 16, 1988. This is 
by far the largest attendance at any chapter meeting. The subject was 
radon, "Is Radon a Serious Problem?" The panelists were: Dr. Naomi 
Harley, Dr. Ralph Lapp, Dr. Jerome Puskin, and Dr. William Mills. 
(Biographies and summaries of the inns were in the last newsletter.) 

It was a happy crowd. The speakers all came prepared with their 
sharpest wit, and the audience ate it up. In listening to a recording 
of the meeting, one is struck by how much laughter there was. And 
the speakers seemed to love it. 

Roberta Baskin from Channel 7 News (WJLA) put in a brief ap-
pearance, taping a private interview with Dr. Harley before the meet-
ing.

Dr. Harley spoke first and promptly took aim at the EPA's rela-
tive risk model and the BEIR IV model. She said that the risk of 
lung cancer from radon exposure diminishes with time after exposure. 
She said that this reduction in risk has shown up in all major studies. 
Thus, the constant relative risk model, used by the EPA for radon, 
exaggerates the risk because it does not decrease the risk at long times 
after the exposure. She also criticized the BEIR IV model. The BEIR 
IV model does give less weight to exposures received more than 15 
years earlier. However, Dr. Harley said that the BEIR IV reduction is 
inadequate to account for the observed results. She presented data on 
lifetime risks from four worker cohort studies which showed BEIR IV 
predictions substantially exceeding observed lung cancer deaths. She said 
"BEIR IV risks look exaggerated, and needlessly exaggerated, and will 
probably turn out to be too high." The reason is that BEIR IV car-
ries out a fairly high risk for the rest of one's life after exposure, a 
risk that is not supported by the data. Dr. Harley said that within 
five years there should be sufficient data to conclusively refute the 
BEIR IV radon risk estimates. Dr. Harley said that even the lower 
bound of the EPA's risk estimate (1% per working level month) is 
too high and overestimates lifetime risk. 

Dr. Lapp was also critical of BEIR IV, pointing out that the report 
gave tables of risk factors for males, females, smokers, and nonsmokers 
from age zero to 100. He ridiculed the precision of the estimates in 
the tables (4 decimal places) for risk factors for which there are no 
data whatsoever. Lapp pointed out that the BEIR III report limited its 
predictions to the dose range above 10 rems, saying that they could 
make no predictions below 10 rems and that below 10 rems there 
may be no effect. He criticized BEIR IV for its lack of similar qualifiers. 
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RADON MEETING from page 1. 

Dr. Lapp said that most lung cancers are due to 
smoking and also that most lung cancers that might be 
caused by radon would really be due to radon in 
combination with smoking. He was skeptical of the wis-
dom of trying to reduce a smoker's risk of lung can-
cer by radon remediation. He said that if one considered 
only nonsmokers, then a national radon remedial program 
to reduce radon concentrations in high radon homes 
could save only about 50 to 100 lives per year. That, 
he said, is not a serious public health problem, it is 
a small public health problem. Dr. Lapp also noted 
that in comparing lung cancer rates in high and low 
radon areas of New Jersey, he found no correlation. 
This led him to believe that the EPA's risk estimates 
are too high. He said the data are there. All we have 
to do is use them. 

Dr. Puskin conceded, "That the EPA's relative risk 
model probably does have some problems... The greatest 
uncertainties relate to the temporal response, how much 
the risks are years later. What are the risks to children? 
We have no data on that." Puskin pointed out, however, 
that the difference between the different models was 
only a factor of 3.5. He considered this pretty good 
agreement. 

Dr. Puskin said that many people seem to believe 
that the risks are not nearly as great as any of these 
models predict. He said these people seem to believe 
that if radon caused 10 to 20% of the lung cancer in 
the country, it should show up clearly in the death 
statistics. He then rebutted some of those arguments. 

Dr. Puskin said the Surgeon General has attributed 
about 85,000 of the nation's 100,000 anual lung can-
cer deaths to smoking. People then ask how could 
radon be responsible for 10,000 to 20,000 lung cancer 
deaths? The answer, Puskin said, is that smokers are 
at about 10 times more risk from radon than non-
smokers. Therefore most radon-caused lung cancer deaths 
occur among smokers and are included in the 85,000 
lung cancer deaths attributed to smoking. Therefore the 
two estimates are not in conflict. 

Dr. Puskin discussed arguments based on the his-
torical incidence of lung cancer. Before smoking be-
came popular there were many less than 20,000 lung 
cancer deaths per year. Therefore how can radon now 
cause 20,000 lung cancer deaths per year? Dr. Puskin 
said these arguments do not consider that radon and 
smoking interact to produce more lung cancer among 
smokers than would occur if there were no radon ex-
posure. Most of the 20,000 lung cancers would be 
among smokers. Relatively few of the radon-caused lung 
cancers would occur among nonsmokers. 

Dr. Puskin then rebutted arguments based on 
geographical comparisons. He said that wide differen-
ces in lung cancer mortality occur between states, coun-
ties and regions. Rarely can the reasons for the 
differences be fully accounted for. Thus finding a 10% 
or 20% difference between regions caused by radon

exposures is not possible because the unexplainable dif-
ferences are usually much larger. Dr. Puskin concluded 
by saying that at 4 pCi/1 the risks are still higher 
than EPA would like and higher than most risks it 
permits. EPA selected 4pCi/1 because it is the lowest 
level you can get reliably and economically by known 
methods of remediation. Thus, even if the EPA risk 
estimates are proven wrong, the EPA would not raise 
its value. 

Dr. Mills started right in with his bottom line, stat-
ing, "A clear conclusion is that the most effective 
reduction in lung cancer deaths caused by radon can 
be brought about by reducing indoor smoking, both 
in terms of reducing risk to the smoker as well as to 
the nonsmoker. This is the message the public should 
be receiving and best reflects the scientific data avail-
able." 

Dr. Mills said that he thought EPA had no choice 
but to pick 4 pCi/1 as their action level. Years ear-
lier they had used 4 pCi/1 as their action level for 
uranium mill tailings cleanup. They had also used the 
same number for the phosphate industry in Florida. If 
they picked another number, it would have opened 
up a lot of court cases involving the phosphate in-
dustry and uranium mill tailings. Thus, underlying the 
4 pCi/1 level was a history that the EPA could not 
put aside. 

Dr. Mills reserved his harshest criticism for the 
EPA's "A Citizen's Guide to Radon." He said the 
guide is "irresponsible" and "doesn't make any sense." 
He cited the comparisons between radon risks and those 
of chest X-rays and smoking so many cigarettes per 
day as meaningless and misleading. Dr. Mills said the 
EPA has not done its job, and there is no attempt by 
EPA to correct it. 

In summary, what did the speakers agree on? A 
few points stand out: 

1. It seems that smokers are at considerably greater 
risk of lung cancer caused by radon than nonsmokers 
(although Dr. Harley may have some reservations on 
this).

2. There seemed to be little support for the EPA's 
relative risk model. It's failure to account for diminish-
ing risk as time from exposure increases seems to be 
a weakness. 

3. None of the speakers spoke favorably about BEIR 
IV. It was not once mentioned in a favorable way. 
(Has the National Academy of Sciences produced a 
turkey?) 

And what did the attendees think about the serious-
ness of the radon problem? We asked, "Do you think 
radon in the home is a serious health problem?" The 
results: 

Yes 	 21 
No 	 76 
No opinion 	  4 
Sometimes, maybe, or small problem 	  18 
Of those voting that radon was not a serious health 

problem, 9 said it is a serious public relations or public



The Meeting 

Vendor's Night 

Subject:
Speaker:

Date:
Place: 

Program: 

Cost: 
Reservations:

The NCRP's Solution to the Hot Particle Problem 
Mr. Charles Meinhold 
Thursday, March 31, 1988 
Ramada Inn - Rockville 
(Exit I 270 at Route 28 - West. Ramada Inn is on the right.) 
5:30 Vendor's displays and social hour 
7:00 Dinner 
8:00 Presentation 
$15.00 (Paid at meeting) 
Call Joy or Toy at (301) 492-3776 by Monday, March 28. 

THE SPEAKER 
Charles Meinhold was born in Boston, Massachusetts. 

He graduated from Providence College in 1956 and 
went on to the University of Rochester as an AEC 
fellow. He has worked for over 30 years at Brook-
haven National Laboratory, where he headed the Safety 
and Environmental Protection Division from 1972 to 
1987, and now heads the Radiation Sciences Division. 

Mr. Meinhold is a past-president and Fellow of the 
HPS. He is on the Executive Council of the Interna-
tional Radiation Protection Association (IRPA) and is 
on the main Commission of the International Commis-
sion on Radiological Protection (ICRP). Currently he is 
the chairman of ICRP Committee 2 on secondary stand-
ards. From 1977 to 1985, he chaired ICRP Committee 
3 on radiation protection in medicine. 

Mr. Meinhold is a member of the National Coun-
cil on Radiation Protection (NCRP). He is the chair-
man of Scientific Committee 1 on basic radiation 
protection criteria and chairman of Scientific Commit-
tee 46 on operational radiation safety. Mr. Meinhold is 
on the NCRP working group that drafted the NCRP 
position on hot particles. 

Mr. Meinhold is married and has 5 children.

THE SUBJECT 
Hot particles are tiny specks of radioactive material 

recently found at some nuclear power plants. Thoy 
were always there, of course, but with improved in-
struments we can now detect them, at least sometimes. 
Since radiation dose from a point source is proportion-
al to one over distance squared, the dose from a hot 
particle can become very large as the distance from 
the particle becomes small. Thus, when a hot particle 
lands on the skin, a small area of the skin can receive 
a very large dose. How concerned should we be about 
large doses to a very small piece of tissue? Should 
the NRC's dose limit for skin of the whole body be 
applied? And why or why not? 

The NCRP's Scientific Committee 80-1 has been 
charged with developing a statement on such ques-
tions. This Committee recommends a limit based on 
the total number of beta particles emitted from a hot 
particle multiplied by the time on the skin. The limit 
is 75 microcurie hours to assure that; (1) the stochas-
tic risk would be very small, and (2) ulceration would 
not occur, based on animal and human evidence. 

With regard to the potential impact of the recom-
mendation, the regulatory response to an accidentally 
acquired hot particle on the skin would be diminished. 
The statement also suggests that detection and control 
of hot particles should continue improving. 

After Mr. Meinhold's presentation of the NCRP's 
position, a panel will respond giving both a regulatory 
perspective and a nuclear power plant perspective.



perception problem. Of those in the sometimes, maybe, 
or small problem category, several said it is not a 
serious problem at 4 pCi/1 but would be a problem 
at higher levels such as 10 or 20 pCi/l. 

Audio and VHS video recordings of the meetings 
are available, contact: Ray Johnson at 570-0984. 

All in all, an interesting, informative, exciting and 
fun meeting. May we have many more like it. 

Stephen McGuire, President Elect 

COMMENTS ON 
RADON MEETING 

Is radon a serious problem? Our chapter meeting 
on February 16 really didn't directly answer the ques-
tion but the papers presented, and the subsequent 
panel discussions, clearly pointed out the overall com-
plexity of the problem by addressing such issues as 
the basis of EPA's radon action levels and the ab-
solute risk model versus relative risk model in risk es-
timation. 

One particular issue of interest to me was the ques-
tion of the interaction of cigarette smoke and radon in 
causing lung cancer and the implications of this inter-
action on the magnitude of the radon problem. Dr. 
Mills pointed out that, given that a multiplicative in-
teraction exists, the largest percentage of radon-induced 
lung cancer deaths would be found in those groups 
that smoke cigarettes and that the most effective way 
of reducing the lung cancer burden would be to reduce 
cigarette comsumption. But, is the interaction between 
cigarette smoking and radon multiplicative? The avail-
able epidemiologic data appears to be equivocal on this 
point. The recently published BEIR IV report suggests 
that the interaction is multiplicative; however a recent 
report of lung cancer in Czechoslovakian miners, which 
appeared in the January 1988 issue of Health Physics, 
suggests that the interaction is additive. The BEIR III 
report, published in 1980, concluded that insufficient 
data were available to completely determine the nature 
of the interaction of cigarette smoking and radon al-
though a clearly multiplicative affect was considered 
highly unlikely. 

The question of the interaction of cigarette smoke 
and radon is not a trivial issue. The EPA's upper 
level estimate of the lung cancer burden in the United 
States directly attributable to radon assumes that the 
interaction of cigarette smoking and radon is multiplica-
tive. The EPA estimates that as many as 20,000 lung 
cancer deaths per year may be directly attributable to 
environmental radon exposure. According to the 
American Cancer Society, approximately 130,000 lung 
cancer deaths occur per year of which 85% are due 
to cigarette smoke. Thus, the remaining 15% or 20,000 
cases are attributable to other factors including passive 
smoking, radon, and other carcinogens such as asbes-
tos. Clearly, the EPA upper estimate of 20,000 lung 
cancer deaths per year attributable to radon leaves no

room for lung cancer causation by these other agents. 
The EPA reconciles this dilemma by assuming that 
the interaction between cigarette smoke and radon is 
multiplicative. As a consequence of the multiplicative 
interaction, lung cancer can result from the exposure to 
cigarette smoke and radon together in which each agent 
contributes to the risk (that is, a subpopulation of lung 
cancer exists in which both agents together caused 
lung cancer). However, if there is zero interaction be-
tween cigarette smoke and radon (that is, the risks are 
additive), then the lung cancer risk may be attributable 
to individual carcinogens but not to carcinogens in com-
binations. Under the additive model, one cannot iden-
tify a subpopulation in which lung cancer was 
attributable to the combined presence of radon and 
cigarette smoke - either the lung cancer was produced 
by cigarette smoke or it wasn't, or the lung cancer 
was produced by radon or it wasn't. If the additive 
model is operative, then the upper limit of the EPA 
estimate of lung cancer attributable to radon would 
have to be revised downward in order to account for 
lung cancers attributable to agents other than cigarette 
smoke and radon. 

As a follow-up to this radon meeting, which focused 
on some of the major scientific issues surrounding the 
radon problem, I would suggest to the Program Com-
mittee of the Baltimore-Washington Chapter to consider 
another meeting next year focusing on the impact of 
the radon problem on the housing and real estate in-
dustry. Not only is it important to understand the un-
derlying scientific bases of the radon problem, but it 
is also important for health physicists to get an ap-
preciation of the impact of the radon problem on "the 
real world." Representatives of the housing and real 
estate industries and members of the general public 
might be invited to participate in a panel discussion to 
inform the health physics community about the impact 
of radon from their perspectives. 

Kenneth L. Mossman, Ph.D. 

VENDOR'S NIGHT 
The vendors listed below will have displays and 

demonstrations of their products from 5:30 p.m. to 7:00 
p.m. 

Victoreen, Inc. will display their new pressurized ion 
chamber micro survey meter, universal digital rate 
meter, and new alpha CAM (continuous air monitor). 

Nucleon Lectern Associates, Inc. will display their 
health physics publications, course offerings, and infor-
mation on their consulting services. 

Radiation Services Organization will display the latest 
in health physics instrumentation from Radeco, Ber-
thold, Aptec Nuclear, and Victoreen. Representatives 
will be available to discuss your health physics needs, 
radioactive waste disposal, radiation safety, decontamina-
tion, nuclear medicine, laboratory radiation measurements, 
testing for radon in air and water, survey instrument 
calibration and repair, and consulting.



Radiation Instruments Company will display a variety 
of counters, scalers, survey meters, detectors, and in-
stnunents for the measurement of radon. 

Canberra will display its System 100, an integrated 
data acquisition and analysis system. System 100 com-
bines a high performance PC board-based multichan-
nel analyzer with a multi-program window. 

WJLA-TV 
"Radon Watch" 

When we first began radon testing two and a half 
years ago in the Washington area, our volunteer home 
testers didn't really know what radon was. Since then, 
the "non-physicist" has become better informed about 
radon gas. But many were still not motivated to take 
the next step and test their homes. Our recent "RADON 
WATCH" campaign at WJLA-TV was designed to en-
courage homeowners to understand the risk, test their 
homes, and if they have a problem, get it fixed. 

Translating the hazard of an invisible gas to television 
was a special challenge. WJLA-TV used the resources 
of the entire station and community. We prepared 
public service announcements, news, and programming 
coverage. We also arranged for a radon testing laboratory 
(Air Chek) to make available its seven day testers at 
cost, $4.75. Both the American Cancer Society and the 
American Lung Association distributed fifty thousand 
"Radon Watch" brochures to viewers who called or 
wrote in. All these efforts created a demand for radon 
testers beyond anything we ever projected. We in-
creased the number of testers to 75,000 and then, 
again, to 100,000 to try to keep up with the expec-
tations. 

The results of the radon testing levels are now 
being sorted by zip code. Based on preliminary find-
ings for 25,000 homes throughout the Metropolitan 
Washington area, we've found 29.5% of the homes 
measured levels of 4 pc/1 or more. 8.8% of the homes 
are at 10 pc/1 or more. 4.3% had radon levels of 16 
pc/I or more. The highest level reported was nearly 
500. As part of our campaign, we've also shown 
how easily homes can be fixed. If all the homeowners 
with elevated levels, (4 pc/I or more), who participated 
in our "Radon Watch" now get their homes fixed, the 
Environmental Protection Agency estimates several 
hundred lives could be saved. That's a pay off beyond 
anything we ever hoped for. A hundred thousand 
more homeowners in our community now know more 
than what radon is...they know what their own home's 
levels are...and that's satisfying for everyone who par-
ticipated in the campaign. 

Roberta Baskin 
Consumer/Investigative Reporter 
MLA-TV

EXECUTIVE 
COMMITTEE MEETING 

January 12, 1988 
The fleeting was held at the home of Warren Keene 

and followed the proposed agenda. 
1. PRESIDENT, Warren Keene. The HPS mid-year 

topical meeting on power reactors was held in Decem-
ber. At that meeting the HPS board approved the 
proposed Transition Education Program. Warren Keene 
will chair the national committee established to imple-
ment the Program. A group of regional deputies will 
coordinate the Program in their respective areas. Be-
cause the individual chapters differ greatly in charac-
ter, the committee will not dictate the Program specifics 
but will leave the implementation details to the chap-
ters. Roger Cloutier at Oak Ridge Associated Univer-
sities is preparing the training manuals, and funding is 
in place to provide the first printing. The initiation of 
the Program will come immediately after the annual 
meeting in Boston (July 4-8, 1988). The goal is to 
complete the Program within one year. 

Nominations for HPS officers and board are being 
requested, and the chapter should provide nominations. 
It was decided that in general the chapter would write 
supporting letters for members or past members of the 
chapter. Others would be considered on a case by case 
basis.

2. EDUCATION AND TRAINING. Howard Henng 
reported on the Basic Radiological Health Course (BRHC) 
which was given on October 21. This is an entry 
level course which has had very good attendance in 
the past and which has produced profits for the chap-
ter. It was recommended that chapter funding be 
provided for the development and printing of a stu-
dent manual for the course. The development of for-
mal lesson plans (with slides) which would be passed 
down from speaker to speaker was recommended. The 
executive committee approved the expenditure of funds 
to develop lesson plans and slides and to produce a 
student manual for this course. Due to the success of 
this course, the idea of an intermediate level short 
course was raised. 

John Serabian has applied for continuing education 
credits for the hormesis seminar by Dr. Luckey. Two 
additional seminars have been planned. 

The Certification Prep Course has 26 attendees. Most 
speakers have been lined up and the course schedule 
is complete through the mid-course break. Charlie Wil-
lis has developed an excellent annotated bibliography of 
references for the Prep Course. 

3. HISTORY. A history committee meeting was held 
at John Taschner's. It was decided that interviewing 
chapter members may be a good way to gather human-
interest type of information for the writing of the 
chapter history. 

4. MEMBERSHIP. Howard Hering reported that the 
membership handbook is ready to print. Because the



NRC has moved some offices to the new White Flint 
facility, some telephone numbers are not correct. The 
NRC main number will be printed. The current statis-
tics for the chapter are: 375 names in the handbook, 
334 regular members, 4 student members, 9 affiliate 
members, 28 nonpaying members, and 43 new mem-
bers.

5. NOMINATIONS. Warren Keene reported that 
nominations for chapter officers should be solicited. The 
schedule for nominations and sending out ballots will 
be consistent with naming new officers at the Chap-
ter Annual Meeting in May. 

6. PUBLIC INFORMATION AND NEWSLE1-1ER. 
The next newsletter will be dedicated to the sum-
maries of the Radon talks. A request for nominations 
for chapter officers will be published in the next 
newsletter. The chapter has had requests from employ-
ment companies to place advertisements for health 
physics positions in the chapter newsletter. These ads 
will be accepted and published for no cost as a ser-
vice to chapter members. 

7. RULES. The chapter needs to evaluate the need 
for the President of the chapter to speak for the chap-
ter on public interest issues, for example, articles in 
newspapers. The HIPS is also considering this issue. 

submitted by Nancy Osgood, Chapter Secretary 

REPORT OF THE SECRETARY 
OF HUMAN RESOURSES' TASK 
FORCE ON RADON 

This December 1, 1987 report, to the Governor and 
General Assembly of Virginia, is availiable from the 
Virginia Department of Health, Bureau of Radiological 
Health, Richmond, Virginia. The following excerpts are 
from the Executive Summary and Section II. C. on 
Health Risks. 

Executive Summary 
The information available on the concentration of 

radon or radon progeny in American homes is meager. 
Collection of data is continuing; however, conclusions 
drawn are often contradictory. The database of measure-
ments of radon or radon progeny in homes in Vir-
ginia is also small; nevertheless, indoor radon appears 
to be a significant problem for some of the citizens of 
the Commonwealth. 

In order to appropriately address this issue, the 
Radon Study Task Force recommends 1) that reliable 
information based on current research continue to be 
made available to the public; 2) that persons living in 
or purchasing homes in the piedmont and mountain 
(Blue Ridge and Valley/Ridge) regions of the Common-
wealth be encouraged to test their homes for radon 
and to become knowledgeable on the topic; 3) that 
other residents of Virginia who are concerned about 
the presence of indoor radon have their homes tested;

4) that the results of ongoing radon research be 
monitored so that risks associated with indoor radon 
may be better quantified; 5) that home construction 
techniques being developed to minimize radon exposure 
be monitored and the results be disseminated to builders, 
building inspectors, realtors, and other interested par-
ties„ statewide; and 6) that the commonwealth refrain, 
at this time, from mandating either radon testing prior 
to real estate transactions or licensing of companies 
engaged in radon testing or mitigation. 

Health Risks Associated with 
Radon Exposure 

Although much more has been written about the 
risks from prolonged exposure to radon, it is impor-
tant to distinguish between risks which have been es-
timated and risks which have been observed 
epidemiologically. Current risk estimates for persons 
living in homes with radon levels near the EPA ac-
tion level invoke at least two assumptions. The first is 
that risk estimates obtained from studies of underground 
miners can be used for radon exposures in the home. 
The second is that the observed risks associated with 
high cumulative doses of radon can be extrapolated (in 
a linear fashion) to estimate the risk associated with 
lower cumulative doses to which many home occupants 
are expected to be exposed. Such extrapolation cannot 
be done without making a number of scientifically con-
troversial assumptions which need to be validated by 
current and future epidemiologic research. Assumptions 
must be made about the duration of exposure; the 
dose-response relationship (including the presence or ab-
sence of a dose threshold below which health effects 
would not occur); and the influence of individual varia-
tions in age, gender, and genetic predispositions. Much 
of the fear connected with radiation exposure is due 
to uncertainty in the estimation of outcome and the 
period of latency (Adelstein, 1987). 

Much of what is known about the health risks as-
sociated with exposure to radon and radon progeny 
comes from analysis of the effects on underground 
miners of high exposures over long time periods (NAS, 
1981). There is considerable controversy over the ap-
propriate application of such data to the general public 
exposed to radon in their homes alone. Some refer to 
lung cancer from indoor radon as a "statistical illness" 
created by multiplying a very small risk by very large 
populations to give rise to frightening figures (Goldsmith, 
1987). Discrepancies between anticipated and actual cases 
of lung cancer have caused some researchers to propose 
the possibility of another cancer-causing agent in the 
mines to account for the discrepancies (Cohen, 1985). 
All of the miners in these studies were men and most 
of them were cigarette smokers. Their environment was 
subject to a variety of airborne particles (NCRP, 1984b). 

Radon guidelines recommended by the EPA and 
other organizations are based on extrapolations of data 
gathered under circumstances quite different from those



found in homes (IDNS, 1986). The data that do exist 
have been interpreted in different ways. The U.S. EPA 
has recommended that radon concentrations at or about 
4 pCi/1 should be lowered. This EPA "action level" 
applies to annual average exposure under normal living 
conditions. According to the EPA, projected health ef-
fects resulting from 70 years of exposure for 18 hours 
per day at this level of exposure to radon increases 
the risk of developing lung cancer by approximately 3 
times the normal risk (EPA ORD, 1986b). 

Currently, the National Cancer Institute and other re-
searchers have begun epidemiologic studies in an ef-
fort to more clearly document the link between indoor 
radon and lung cancer. These studies are being con-
ducted in Maine (600 female cases, 600 controls); in 
New Jersey (500 female cases, 500 controls); in Pen-
nsylvania (2,000 female cases, 4,000 controls); in Sweden 
(200 female cases, 400 controls); and in Canada (1,000 
male and female cases, 2,000 controls). In most of these 
studies, only women are being observed since it is 
likely that women spend more time at home than men 
and they are less likely to smoke or to be exposed 
to occupational carcinogens (Goldsmith, 1987). Research 
of this nature requires extensive amounts of manpower, 
money, and time. These studies mentioned above will 
be completed in the next five years (by 1992). The 
applicability of the findings of such studies will not 
be restricted to the localities in which they were con-
ducted i.e. the findings will be of immense value in 
assessing the radon problem in Virginia. 

In conclusion, a number of statements can be made 
about the health risk from radon. First, a number of 
epidemiologic studies have documented an increased risk 
of lung cancer in miners exposed to radon (NAS, 
1981). Few authorities question radon's role in causing 
cancer in those mining populations. Second, the exact 
magnitude of the risk to miners is still uncertain. 'The 
reasons for this include the fact that the miner studies 
did not quantitate the radon levels in the mines, or 
parts of a single mine, over the time period of ex-
posure (doses were estimated retrospectively); miners 
were exposed to other pollutants in the mines; many 
miners smoked tobacco products; and miner cohorts 
studied have not yet been followed for a lifetime, 
necessitating an estimation of total lifetime lung cancer 
deaths (those observed to date plus an estimate of fu-
ture deaths among those still living). Third, based on 
the studies of miners, it is reasonable to assume that 
there is a risk associated with prolonged exposure to 
high levels of radon in the home. The exact mag-
nitude of that risk is, however, unknown at this time. 
In addition, it is not clear whether or not there is a 
risk associated with prolonged exposure to low levels of 
radon in the home; most authorities, however, believe 
it is prudent practice, in the absence of evidence to 
the contrary, to assume the risk at low dose exposures 
is a linear or curvilinear function of the risk at higher 
dose exposures.

CERTIFICATION 
REVIEW COURSE FOR 

INDOOR RADON 
TESTING SPECIALISTS 

A two-day radon training course will be offered on 
Tuesday, March 29 and Wednesday, March 30. The 
course will be given at the Sheraton Towson Con-
ference Center, Towson, MD; and is sponsored by the 
American Association of Radon Scientists and Tech-
nologist (AARST) and presented by Porter Consultants, 
Inc. Although geared for persons seeking professional 
radon testing certification in New Jersey or Pennsyl-
vania, the course provides a thorough review of in-
door radon related subjects for anyone interested in 
the practical aspects of indoor radon/radon progeny test-
ing. 

Subjects addressed during the course include: 
a. Basic radiological science: atomic structure, basic 

radioactive decay, radiation quantities and units (all em-
phasizing radon and its daughters). 

b. Biological effects of radon exposure, actual and 
perceived risks from radon and other radiation exposure. 

c. Geological factors, radon emanation from soil, radon 
migration through soil and radon entry pathways into 
the home. 

d. Radon and radon progeny instrumentation, detec-
tors and sampling, stressing quality assurance aspects of 
instrumentation and measurements. 

e. An introduction to radon mitigation techniques (a 
specialized mitigation course is also available). 

f. Management, legal implications and public com-
munications for the radon testing firm. 

Classes are presented by John Sykes HI and Syd-
ney W. Porter, Jr. of Porter Consultants, Inc. and by 
several guest lecturers, expert in their respective fields. 
A final examination will be given at the end of the 
course and certificates will be awarded for successful 
completion of the course. 

The Certification Review Course for Indoor Radon 
Testing Specialists has been approved by the Pennsyl-
vania Department of Environmental Resources (fulfills 
training requirements for radon testing certification) and 
has been approved by the New Jersey Department of 
Environmental Protection (fulfills training requirements 
for voluntary radon testing certification program). Ad-
ditionally, this session in Towson, MD is being coor-
dinated with the Maryland State Department of the 
Environment. 

Registration is being handled by the AARST, P.O. 
Box 70, Ridge Park, NJ 07656, Phone (201) 391-6445. 
The course is $300.00 for AARST members and $350.00 
for non-AARST members (Note: AARST membership 
is available for $50.00 per year). Class size is limited 
to 25 attendes, so please register early!



LUCKEY'S HORMESIS: 
STIMULATING, 

THOUGHT-PROVOKING, 
ENTERTAINING, BUT 

ULTIMATELY 
UNSATISFYING 

A large and enthusiastic crowd of over 60 showed 
up for Dr. Luckey's talk on radiation hormesis at the 
Noverber meeting of the B-W Chapter. Hormesis is a 
beneficial effect from low doses of a substance that is 
toxic or harmful at high doses. Many vitamins and 
minerals exhibit hormesis. Dr. Luckey was a biochemist 
at the University of Missouri, Columbia, for many 
years until he retired in 1984. He has written exten-
sively on hormesis and has probably done more work 
in this area than anyone else in the world. (See, for 
example, Health Physics, 43, 771, "Physiological benefits 
from low levels of ionizing radiation," Dec. 1982, or 
Hormesis with Ionizing Radiation, CRC Press, 1980.) 

The regular meeting was preceded by a two-hour 
seminar that concentrated on microbial experiments. The 
seminar allowed time to discuss some of the subject in 
greater technical depth. 

Luckey described a wide variety of experiments that 
have shown increased growth and vitality when ex-
posed to radiation, sometimes at surprisingly high doses. 
In addition, many irradiated animals and insects have 
shown stimulation in growth rates and neurological 
functioning compared to controls. Cases of increased 
fertility and faster healing of wounds have also been 
seen. Increased radiation has increased life span. A 
number of experiments with sub- ambient levels of 
radiation (run in shielded underground locations) with 
potassium-40 removed from the diet showed beneficial 
effects. 

The after-dinner talk discussed cancer-induction. In-
cluded was the observation that the low-dose (less than 
50 rems) atomic bomb survivors had less cancer than 
the controls. A poll of the attendees showed that a 
large majority believed that there is a possibility that 
low doses of radiation may be beneficial. The ques-
tion was, "Do you believe that there is a possibility 
that low doses of radiation may be beneficial?" The 
response was: 

Yes	 32 
No 4 
Maybe 5 
Among the "yes" votes, two people added that re-

search in this area should be strongly supported. A 
"maybe" vote added the same thought. One of the 
no votes said, "I believe low level radiation is harm-
ful. I believe there is no safe level of radiation." 

The question asked is innocuous. The BEIR III com-
mittee would probably have voted yes. BEIR HI provided

risk estimates for (1) continuous lifetime exposure to 1 
rad/year and (2) a single exposure to 10 rads. The 
report stated, "Below these doses, the uncertainties of 
extrapolation of risk were believed by some members 
of the Committee to be too great to justify calcula-
tion." At one point the committee expressed "uncer-
tainty as to whether a dose of, say, 1 rad would 
have any effect at all." The report summary stated, 
"The Committee does not know whether dose rates of 
gamma or X-rays of about 100 mrads/yr are detrimen-
tal to man." Thus, perhaps we should not be surprised 
that most people thought hormesis possible, but that 
4 people believe there is proof that hormesis is wrong. 

My reaction to the seminar is that it was not all 
that I had hoped for. I was unconvinced by the data 
on the beneficial effects of high doses on single-cell or-
ganisms. In my mind these data were not relevant to 
the question of what are the effects of doses less than 
10 rems on higher organisms. (Although it may ex-
plain why some high-level gamma irradiator storage 
pools and the damaged TMI core have such bad algae 
problems.) I was also disappointed that so much of 
the data came from experiments performed before World 
War II. They may have been competent, well-designed, 
and pioneering, but since that time we have learned 
so much and done so many new experiments that I 
am reluctant to draw conclusions from such old ex-
periments. 

Luckey's view is that the creation of the AEC qnd 
the advent of big money into radiation research brought 
an emphasis on harmful effects with total disregard 
for the objective scientific approach being followed pre-
viously. Luckey believes that the hypothesis changed 
from "What are the effects of radiation?" to the blind 
acceptance without proof that any level of radiation is 
harmful. Thus studies of the effects of low doses of 
radiation moved from the scientific realm into the world 
of theology. The nature of the effects of low doses 
became an article of faith. The research only had to 
measure the size of the effects. The results of the low 
dose range, after 40 years of research, has been an 
extraordinary lack of success. 

In my view the after-dinner talk on carcinogenesis 
was not convincingly presented. We are all aware that 
in many experiments, the low-dose group shows no ill 
effects or does even better than the control group. 
This has been noted with atomic-bomb survivors, radium 
dial painters, U.S. uranium miners, animals exposed to 
plutonium, and others. However, epidemiological studies 
are prone to both statistical variations and variations 
because the control group is actually different from 
the exposed group. We should expect some false posi-
tives, but we see so few. A single experiment has lit-
tle power to detect small effects, especially when no 
control group is ever identical to the exposed group. 
But statistics teaches us, by the law of large num-
bers, that if we run a large number of independent 
experiments, the control group problem will diminish 
because random variations will sometimes be in one



direction and sometimes in the other. What is needed 
is a holistic view of all the data. That view was not 
clearly presented. Thus, the arguments for hormesis 
lacked the power that they could have had. 

I also wondered, what have others concluded, who 
have looked seriously and objectively at hormesis? Sure-
ly, others must have looked at it.. Why has hormesis 
been discussed so little in the literature? Has the 
hypothesis been looked at and found lacking? Or have 
we become so narrow-minded, as Luckey suggests, that 
we are not even able to look at the data objectively. 

Many people I spoke to were enthusiastic about the 
presentation. It was described as interesting, thought-
provoking, and stimulating. Hormesis is an interesting 
and promising hypothesis, but it needs more work. Is 
there a volunteer? 

Stephen A. McGuire 
President-elect 

TO BE A BETTER 
COMMUNICATOR -
TEST YOUR HOME 

FOR RADON 
if you have not tested your home for radon, you 

may be missing a golden opportunity to relate to mem-
bers of the general public on a subject of common 
interest, namely "Radon." For decades, we have tried 
to talk with the public about esoteric principles of 
radiation protection or safety in nuclear research and 
industry. But, how many people have ever seen the 
inside of a nuclear plant, or radioactive wastes, or real-
ly understands the safety factors of time, distance, and 
shielding. For most people, these are remote abstract 
topics and their relevance is largely related to current 
news media portrayals of something frightening. They 
have little need to know and relatively little concern 
unless the potential source of radiation exposures is 
nearby (or likely to become nearby). 

Now, however, the public is hearing about radon, 
and radiation exposures are no longer hypothetical events 
for people who live near nuclear plants or waste dis-
posal sites. Now, potentially serious radiation exposures 
may be occurring in the sanctity of our homes, and 
NO ONE IS TO BLAME. No fingers can be pointed 
at big industry or big government as a culprit to 
demand expenditures of big bucks to avoid trivial risks. 
Instead, each homeowner has to decide what actions to 
take and how much of their own money to spend. 
For the first time, homeowners across America are 
facing the same issues that health physicists and nuclear 
engineers have dealt with for years. Namely, what 
levels of radiation exposures are acceptable in relation 
to costs for reduction of exposures. 

When someone else has to pay the costs for reduc-
ing health risks, it is relatively easy to demand that

those risks be vanishingly small. It may be a different 
matter, however, when each person has to pay their 
own costs for risk reduction. Today the average 
homeowner has a good reason to learn some of the 
technology and philosophies behind radiation protection. 
Perhaps radon will provide a new incentive for the 
public to listen to health physicists. 

A New Opportunity for 
Credibility 

Radon may also provide us with a new opportunity 
to develop credibility and rapport with the general 
public. WHY? Because we have families and live in 
houses just like everyone else. This means we have 
the option of "experiencing" first hand what a typi-
cal homeowner goes through when they, (1) hear about 
radon, (2) try to get information, (3) try to locate a 
reliable radon testing company, (4) pay for tests, (5) 
await their results, (6) try to interpret the results, (7) 
decide on actions to take and their costs, and (8) worry 
about their families. Until you go through such a 
scenario yourself, you cannot appreciate the homeowner's 
perspective. Until you share the homeowner's experience, 
all you have to offer to their inquiries is head knowledge. 
But, how effective have we been in communicating 
with the public from that position? Look at our track 
record! 

I Measured Radon In My Home 
I procrastinated and avoided radon measurements in 

my home for two years even though I had easy ac-
cess to radon canisters as the Director of the Radia-
tion Measurements Laboratory for Radiation Service 
Organization, Inc. (RSO). RSO sells and measures radon 
canisters at a rate of 10's to 100's a day. They have 
a strong quality assurance program and achieved ex-
cellent results on the EPA radon measurement proficien-
cy program. And yet, I did not bother to check my 
own home. 

My rationale included the following thoughts. I have 
been involved with radon health risk analyses with 
EPA since the early 1970's. Knowing what is behind 
the numbers, I am not very excited about EPA's 
guideline of 4 pCi/l. My home is on a concrete slab, 
so there is no basement for radon to enter. There 
have been no reported high radon levels in my area. 
Considering these factors, I did not really want to pay 
for measurements (even at half price as an RSO 
employee) or take the time. 

What finally motivated me, to do a radon test, was 
an observation of what happened to the credibility of 
a radon expert at a public hearing, when he admitted 
that he had not checked his own home. He instantly 
lost his rapport with that audience. Since I am inter-
ested in factors that affect our ability to communicate 
with the public, I resolved not to let that happen to 
me.



My Experience 
I finally gave in and bought two 7-day charcoal 

canisters. However, to get some benefit out of this 
seemingly unnecessary expense, I decided to involve 
my 7th and 8th grade daughters, Nancy and Alice, as 
a science project. Each daughter carefully read the in-
structions and filled out the data forms with the 
canisters. Meanwhile, I explained what radon was and 
how the canisters worked. On a Tuesday morning in 
December, the girls unsealed the tops of their canisters 
and placed them on tables, one in the family room 
and one in the living room. All week they checked 
them (perhaps to see if they changed color or if some-
thing was growing). Then on the following Tuesday, 
they resealed the canisters and filled in the date and 
time on the data sheet. I told them we would take 
the canisters to RSO's laboratory for analysis that after-
noon after school. (I did not try to explain to them 
the need for several hours delay to allow the radon to 
come to equilibrium with the daughters before analysis). 
They were excited on the 30 minute drive to the lab 
and asked questions about what radon levels were ex-
pected and what would we do if the radon was too 
high. I calmly assured them not to worry. 

At the lab, Jim Dean, the radon technician, took 
the canisters, filled in the laboratory record sheet and 
showed the girls how radon is analyzed with dual NaI 
detectors and a multichannel analyzer. He explained 
how the detectors are calibrated with an NBS stand-
ard radium source and background subtracted, as well 
as the purpose of all the lead shielding. While we 
waited for the 30 minute counts, I noticed some ner-
vousness and anticipation developing. Finally, the counts 
were finished and Jim entered the counting data into 
a computer program for converting to pCi/1 of radon. 
During the few seconds it took to do that, I noticed 
my own apprehension rising. The printer started chat-
tering and we rushed over to see the results. The 
living room test came up at 1.8 pCi/1 and I felt an 
internal sigh of relief as some of my tension released. 
Only seconds later, however, my tension went back 
up again as the family room results came up at 3.4 
pCi/l. I could not help but notice that this was about 
2 times the level in the other room and that is was 
approaching the EPA guideline. Contrary to any logi-
cal rationale, something inside of me did not like that 
result. As I tried to explain these results to my 
daughters, I was aware that my pulse was definitely 
higher. I basically told them that we had no problem, 
which they promptly accepted and essentially dismissed 
the whole exercise as another experiment by their 
"science type" father. 

On the way home, though, I wondered what would 
I have told them if the results had been 5, 10, or 20 
pCi/l. Could I have maintained my cool, detached, 
health physicist demeanor while trying to explain that 
my family's health could be at risk? And what about 
remedial costs? I had enough expenses already. I thanked

God my results were below 4 pCi/l, but the tension 
lingered on. 

Even after 15 years of technical experience with 
radon, if I can have such reactions,what must an 
average homeowner go through? I do not believe we 
can understand until we go through the experience 
ourselves. (Any more than you can understand the ex-
perience I have tried to describe here). 

What I Discovered 
When your family's health is involved, it is not. 

easy to separate your technical understanding and your 
gut feelings or instincts as a parent. At the cost of 
a few dollars for canisters, I gained a whole new ap-
preciation for what homeowners may go through in 
dealing with radon in their homes. I now have a basis 
for relating to homeowners and communicating with 
them about a shared experience. I came down from 
my ivory tower of intellectual radon expertise and put 
myself in the shoes of a homeowner and parent. From 
this experience, I momentarily "felt" what many 
homeowners may "feel" about radon risks. This feel-
ing dimension is a key factor for many homeowners 
and communications with them about radon. 

Conclusions 
When a homeowner asks you if you have tested 

your own home for radon, they are not looking for 
some technical answer. What they want to know is 
whether you have gone through the "feelings" they 
have experienced. If you have not tested your home, 
then your technical knowledge alone is not an ade-
quate basis for credibility. Without the direct experience, 
you have no credibility for relating to homeowners on 
a level that is most important to them, namely regard-
ing their feelings and values. In this area, you are not 
an expert in their eyes and they would prefer to lis-
ten to the news media or others who seem to know 
their concerns. 

For those of you who wish to be effective com-
municators, you can greatly enhance your credibility 
by a little initiative and a few dollars for a radon 
measurement. Since most of you will be asked about 
radon eventually by friends, relatives, or neighbors, 
then my recommendation is for all radiation profes-
sionals to get their homes tested. Radon is a prime 
public communication opportunity of the 80's. Through 
this opportunity, we can not only expand the public's 
awareness of radiation protection principles, but also by 
sharing a common experience, we can enhance the 
credibility of our profession. LET'S DO IT!!! 

Ray Johnson 
Public Information, Chairman 
Baltimore-Washington Chapter



COMMUNICATION 
WORKSHOPS 

The Columbia and Baltimore-Washington Chapters 
are sponsoring two sets of Communication Workshops 
this Spring. One on April 24-29, 1988 in Richland, 
Washington, and the other on May 15-20, in Worton, 
Maryland. These Workshops are for health physicists or 
other professionals whose work involves radiation or 
nuclear technology, and managers or public information 
specialists who want to develop better skills for com-
municating about radiation issues with the general 
public, or public interest groups, workers, unions, 
management, government officials, congressional staffs, or 
attorneys. The Workshops will show how to approach 
radiation communications with confidence, how to con-
trol the communications process, and how to assure 
credibility with any audience. The instructors will be 
Ray Johnson and Larry Petcovic, authors of the month-
ly column "Insights in Communication" in the Health 
Physics Society Newsletter and the book "A Practical 
Guide to Radiation Health Risk Communication." These 
Workshops were originally developed by the Baltimore-
Washsington Chapter in 1983 and have been attended 
by over 900 radiation professionals. 

The workshops will be presented in three skill levels 
for beginners to experts as shown below: 

LEVEL I - PRACTICAL 
COMMUNICATION SKILLS 

This three-day workshop will develop and reinforce 
basic skills through practical application of techniques 
that radiation professionals can apply immediately to 
their special communication needs. The emphasis will 
be on the 9 elements of health risk t ommunioation 
that go beyond technical knowledge and determine your 
credibility and effectiveness with different audiences. 
The workshop will include the concepts needed, an 
analysis of your own natural communication style, and 
video taped practice of strategies for getting your ideas 
accepted, changing attitudes, handling emotion, fear, 
anger, handling audience misconceptions about radiation, 
simplifying radiation concepts, and understanding per-
ceptions of risk. Registration fee - $399. 

Dates: Richland,WA — April 25, 26, 27, 1988 
Worton, MD --- May 16, 17, 18, 1988

LEVEL II - ADVANCED 
COMMUNICATION SKILLS 

For those who have completed Level I and whose 
professional careers involve radiation and depend on an 
ability to communicate effectively. This two-day 
workshop will provide you with specific skills to take 
charge of the communication process, rather than default-
ing to audience control. You will learn how to be non-
defensive, maintain confidence, and build trust with 
any audience. The emphasis will be on individual in-
struction based on your personal communication style, 
your particular communication needs, and the audience 
you wish to deal with. You will be provided with at 
least 3 practical, workable, solutions to any communica-
tion problem you present, together with the appropriate 
skills for effective application. You will "try out" your 
most crucial communication scenarios with video taping, 
coaching, and feedback to refine and perfect your skills. 
Registration fee: $299. 

Dates: Richland, WA ---April 28, 29, 1988 
Worton, MD ----May 29, 20, 1988 

Level III - EXPERT 
COMMUNICATION SKILLS 

This is an intensive five-day Workshop for those 
who have completed level H and wish to continue 
developing proficiency in communication skills You will 
get highly individualized practice with the Synchronized 
Communication Model and learn how to teach and su-
pervise the application of this model for others. You 
will assist as team leaders and coaches for Level I 
and II workshops. You will learn the skills of "Process" 
communications by listening to other participants, help-
ing to identify their communication problems, and 
developing strategies for them to reach their communica-
tion goals. You will practice "Non-advocacy" and 
"Positioning" skills to optimize your goals and build 
skills as a communication consultant and trouble-shooter 
with supervision and feedback from the instructors. 
The emphasis will be on building credibility with any 
audience using your resources and the challenges given 
you by the audience. Registration fee: $599. 

Dates: Richland, WA ---April 24-29, 1988 
Worton, MD 	 May 15-20, 1988 

For more information on the Richland Workshops 
contact Twila Cooper, Tri- Cities University Center, 
509-375-4003. For the Worton Worshops, contact Ray 
Johnson, Communication Sciences Institute, 301-570-0984.
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