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RADON - THE HPS DEBATE 
For the last two years, many members of the Baltimore-Washington 

Chapter of the Health Physics Society have raised concerns about govern-
ment programs and public information about indoor radon. These con-
cerns include questions about; 

1. Radon health risks 
2. The meaning of screening measurements 
3. The use of EPA's action guideline of 4.0 pCi/1 as a limit of safety and 

legal liability and 
4. The combined effects of radon and cigarette smoking. 
To address these and other related radon issues, Mr. Robert Alexander, 

President, HPS, appointed a Working Group on Radon under the auspices 
of the Scientific and Public Issues Committee. 

Working Group on Radon 

The Working Group includes: Dr. William A Mills, Chairman 
Dr. Kenneth L. Mossman	 Mr. Raymond H. Johnson, Jr. 
Dr. Ralph E. Lapp	 Dr. Bernard Shleien 
The Charter of the Working Group is to prepare a statement for dis-

tribution by the Health Physics Society on the subject of cancer risk from 
exposure to indoor radon, with emphasis on the underlying data base. The 
statement is to clarify what is known regarding radon risks and what is 
commonly assumed. The statement is to use terminology and facts easi-
ly understood by educated people who may not have training in sciences. 
When approved, the statement is to be mailed to about 1000 decision 
makers around the country. 

The Working Group met to develop an initial three page draft on 
October 24, 1988. This draft was subsequently revised into a two page 
format by Ray Johnson with assistance of Mr. Larry Petcovic and further 
input from Dr. Mills. This draft was sent to Mr. Alexander on Nov. 21, 
1988 for forwarding to peer reviewers including: 

Dr. Naomi Harley	 Dr. Bernard Cohen 
Mr. Aurel Goodwin	 Dr. John E. Till 
Dr. Charles E. Roessler 	 Dr. Anthony Nero 
Dr. Geoffrey Eicholz	 Dr. Keith Schiager 

DEBATE continued on page 5



INDOOR RADON 
ABATEMENT ACT of 

1988 
In late October, 1988, President Reagan signed into 

law an amendment of the Toxic Substances Control 
Act called, "Title III - Indoor Radon Abatement." 
Since this Act will affect every health physicist, either 
as a homeowner or as a radiation protection profes-
sional, significant sections of the Act are summarized 
below. This information is also important if you are 
among the increasing number of health physicists that 
are concerned with the way indoor radon programs are 
developing in the United States. 

National Goal 

The long term national goal is for radon levels in 
buildings to be reduced to ambient outdoor levels. (As-
sumed to be about 0.2 - 0.7 pCi/1). 

EPA Citizens Guide 

The "Citizens Guide to Radon" will be revised by 
June 1, 1989 to include: 

1. A series of action levels and associated health 
risks.

2. The increased risks for sensitive populations. 
3. The increased risks to persons engaged in poten-

tially risk- increasing behavior. 
(Could this possibly be referring to the NAS report 

showing that smokers have ten times more risk than 
nonsmokers, when exposed to the same radon level's?) 

4. The cost and feasibility of reducing radon in 
buildings. 

5. The relationship of short versus long tern testing 
and action levels. 

Model Construction Standards 

EPA will develop model construction standards and 
techniques for controlling radon in new buildings by 
June 1, 1990, to provide for geographical differences 
in construction types, and materials, geology, weather, 
and other variables affecting radon. 

Technical Assistance to States 

EPA will develop a program to assist states includ-
ing:

1. A clearing house for radon related information. 
2. A voluntary program for rating the proficiency of 

radon measurements, mitigation methods, and firms

offering radon related architecture, design, engineer-
ing, measurement, and mitigation services. 

3. Training seminars for State and local officials and 
private firms. 

4. Public information materials. 
5. Cooperative projects such as the Home Evalua-

tion Program. 
6. Demonstration of radon mitigation methods. 
7. A national data base on radon. 
8. Dealing with radon in child care facilities. 
EPA may also provide technical assistance for con-

ducting radon surveys, public information programs, 
state programs, and assessment of mitigation options. 
EPA will provide information to private firms involved 
in building design and construction. EPA will submit 
a plan for all technical assistance programs to Congress 
within nine months and annually thereafter. EPA is 
authorized $1.5 million for a proficiency rating and 
training seminars, however, participants from private 
firms will be charged to cover costs. o7 3 

Grant Assistance to States 

States may request a fiscal year grant on the basis 
of the seriousness of their radon problems, proposed 
programs, budget, and a 3-year plan to achieve state 
objectives. Eligible grant activities include: 

1. Survey of radon levels. 
2. Public information materials. 
3. Programs for radon control. 
4. Purchase of radon measurement and analytical 

equipment 
5. Costs for training State employees. 
6. Data systems. 
7. Demonstration of radon mitigation methods. 
8. A toll-free radon hotline. 
Preference will be given to states that adopt model 

construction standards. The Federal share of costs will 
be 75% the first year, 60% the second year, and 50% 
the third year. States may use grants to assist local 
governments. States will provide EPA with all radon 
data. States shall provide a public listing of all firms 
that pass proficiency testing. Grants are authorized at 
$1 0 million per state up to $10 million for each of the 
next three fiscal years. 

Radon in Schools 

EPA will determine the extent of radon in the 
nation's schools and list the high probability areas, and 
provide the data to Congress. EPA will also advise 

ABATEMENT continued on page 5 
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Joint Meeting 
Baltimore-Washington Chapter of the Health Physics Society 

and 

American Nuclear Society - Washington DC Section 

	

Subject:	 Radon - Practical Problems and Solutions 

	

Format:	 15 minute formal statements by panelists 
30 minute question and answer period 

	

Speakers:	 Dr. Bernard Shleien, Scinta, Inc. 
Reflections of a Former Home Radon Tester 

Mr. David Weiss, National Association of Realtors 
What is the Impact of Indoor Radon on the Real Estate Industry? 

Dr. Douglas Mose, George Mason University 
Seasonal Indoor Radon in Northern Virginia 

Mr. Richard Guimond, U.S. Environmental Protection Agency 
Basis for EPA Radon Guidelines 

	

Date:	 Wednesday, January 25, 1989 

	

Place:	 Uniformed Services University for Health Sciences 
Naval Medical Center 
Bethesda, Maryland 

Directions: From the beltway take the Connecticut Ave. - South Exit, First Right 
onto Jones bridge Road, Right at the USUHS sign or the Wisconsin 
Ave. - South Exit, Left on Jones Bridge Road, left at USUHS sign. 

	

Program:	 5:30 Social hour with cash bar (beer and wine) 
6:30 Dinner (Cold cut platters - fix your own Dagwoods, relish tray, 

soda, coffee, and tea) 
7:30 Panel Discussion 

	

Cost:	 $9.00 per person, pay at the door 

	

Reservations:	 Please call Margaret at (301) 260-4771 by Friday, January 20, 1989. 

	

Note:	 This is a follow-up meeting to the very successful session in February 
1988 on the health implications of the radon problem, also jointly 
sponsored by the local Chapters of HPS and ANS. Refer to the 
BWHPS Newsletter Vol. 5, No. 4, March 1988. The Program 
Chairman wishes to thank ANS for its hospitality and the efforts of 
Messrs. Clyde Jupiter, Kenneth Mossman, and Marlin Strand. 
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Reflections of a Former 
Home Radon Tester 

Bernard Shleien, Scinta, Inc. 

Not too long ago the US Environmental Protection 
Agency discovered the "Radon Problem." In doing so 
it spawned a new industry. I was, but am no longer, a 
participant in this still growing business. Fate cast me 
out. I can attest to the fact that many practitioners per-
forming radon testing attempt to offer the public corn-
petant service based on a broad experience in health 
physics. Unfortunately, this is not always the case. 

During my several years experience in the home 
radon testing business I dealt with the concerns of the 
public, buyers and sellers of homes, "radon 
remediators," and real estate agents. 

I found two distinct groups of users of home radon 
tests: individuals concerned about health risks and 
home sellers or buyers. This does not imply that the the 
groups are in any way mutually exclusive; just that 
they have very different time constaints, psychologi-
cal needs, anxieties, and goals. The great majority of 
testing performed was done in connection with real es-
tate sales. However, extensive media coverage over 
the past year or so, and the broad distribution of less 
expensive home radon testing kits may be bringing 
more individuals explicitly interested in their family's 
health into the market. 

Purpose Oriented Testing and Recommendations:.  

The existance of two "target" groups leads natural-
ly to the possiblity that different sets of testing condi-
tions and recommendations for remedial actions may 
be appropriate. EPA's testing protocol calls for a short 
term ( usually 2 to 4 days ) screening measurement 
made in the basement ( or other area of probable max-
imum radon concentration), under closed house con-
ditions. If higher than the recommended level results 
for this screening measurement, EPA then suggests a 
long term measurement be performed before any con-
clusions as to the need for remedial action is made. 
The short term screening conditions are such that the 
results are likely to be maximized. EPA contends that 
this is in the interest of public health despite the occur-
rence of some "false positives." This procedure also 
maximizes the need for remediations, especially in the 
course of home sales. In my experience these remedia-
tions are not particularly inexpensive. A thousand dol-

Reflections continued on page 7

Seasonal Indoor Radon 
in Northern Virginia 

Douglas Mose, George Mason University 

This paper reports results in Fairfax County, Vir-
ginia for four consecutive three-month intervals using 
alpha-track detectors. It will be shown that the ob-
served indoor radon concentrations are related to the 
season, the geological material under the home, and to 
aerial radiation data. 

The indoor radon values are for the winter period 
11/1/86-2/1/87, the spring period 2/1/87-5/1/87, the 
summer period 5/1/87-8/1/87, and the fall period 
8/1/87-11/1/87. The number of homes enrolled in the 
study is continually increasing, and from the start of 
the study in the winter of 1986 to the present, ap-
proximately 1500 homes have been entered into the 
study. Each month about 50 new homes are added, and 
the present number of participants account for about 
0.5% of the homes in Fairfax County. The goal of the 
project is to report on 1% of the total area homes. The 
test program requires the homeowner to participate in 
the entire four season testing period. The homeowner 
provides an exact location on a county map, whicli 
makes it possible to identify the geologic rock unit uni 
derlying the home and to locate it on an aerial radia-
tion map. A questionnaire requested information on 
home construction, basement wall construction, the 
type of heating system, and many other factors. 
Specific instructions were given for the monitor place-
ment. The following discussions about indoor radon 
variations result from only those homes where the 
radon monitor was placed in a basement. 

The conclusions are based on three-month indoor 
radon measurements using alpha-track radon monitors 
provided by Tech/Ops Landauer Corporation of Il-
linois. After the exposure period, the monitors are 
returned to the company for analysis. Tech/Ops Lan-
dauer develops the film in the monitors, measures the 
"tracks" produced by the decay of radon progeny near 
the film surface and calculates the average amount of 
indoor radon recorded by the film. This company par-
ticipates in the Environmental Protection Agency 
Proficiency Program to test the accuracy of their detec-
tor. Over the study interval, these tests revealed a +-
25% accuracy at the 90% confidence level. 

Seasonal continued on page 14 
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DEBATE continued from page 1 

Extensive comments were returned by the peer 
reviewers in late December and the draft HPS radon 
statement is now being revised to reflect those com-
ments. Consequently, the text of the statement is not 
available for inclusion in this newsletter. However, 
some of the topics under consideration will be 
reviewed briefly here in preparation for the HPS / ANS 
Joint Chapter meeting on "Radon - Practical Problems 
and Solutions" to be held on Wednesday evening 
January 25, 1989. 

Public Information on Radon 
Widespread misunderstanding of radon health risks, 

the meaning of screening measurements, and safety 
guidelines are leading many homeowners across the 
country to spend money on radon testing and remedia-
tion that may not improve their health. Health 
physicists are concerned that homeowners are not ac-
quiring adequate information for making cost effective 
decisions on radon. The problems with public com-
munication on radon will be even greater when 
homeowners attempt to apply the national goal of the 
"Indoor Radon Abatement Act of 1988." This Act 
states that, "The national goal is for radon levels in 
buildings to be reduced to ambient outdoor levels." 
(See a summary of this Act in this Newsletter) 

Since the costs for reducing indoor radon levels will 
likely increase sharply when approaching ambient out-
door levels, implementation of the Radon Abatement 
Act will involve the controversial concept of ALARA. 
How are we going to tell homeowners that they should 
spend more money to reduce radon to outdoor levels, 
even if they already spent $500 to $1000 dollars to 
reduce their levels to 4.0 pCi/1? To reach typical out-
door levels of 0.2 pCi/1 will require further reduction 
by a factor of 20 below the current EPA action 
guideline. 

What are the Real Risks from Radon? 
The most quoted number in the news media is 

20,000 lung cancer deaths a year due to indoor radon. 
Such estimates are based on extrapolation of radon 
lung cancers observed in underground miners. 
However, there is presently no epidemiological 
evidence for actual lung cancer deaths due to radon in 
homes. Therefore, some health physicists believe that 
the lower range of estimates for lung cancer due to in-
door radon could be zero. Most radon experts appear 
to favor estimates of about 2,000 to 10,000 lung can-

cer deaths a year from radon. While experts may 
debate the risk numbers, the real question is will we 
ever be able to demonstrate to homeowners that they 
will achieve real health benefits (not hypothetical) 
from expenditures to reduce radon in their homes. For 
example, if a homeowner spends $3,000 to replace his 
leaking roof, he can see an immediate benefit. But, 
will that homeowner ever see a health benefit from 
radon reduction measures? Perhaps the primary 
benefit will involve the marketability of the house. 

Cigarette Smoking Compounds Radon Risks 
While most of the public knows that cigarette smok-

ing accounts for the majority of lung cancers in the 
U.S., most are not aware that 70% of the estimates for 
radon lung cancer deaths are also due to combined ef-
fects of cigarettes. Furthermore, since cigarette 
smokers are already as such high risk due to cancer and 
other diseases, they may not gain a proportional benefit 
from reducing radon in their homes as nonsmokers. 
Consequently, we should be advising homeowners that 
reduction or elimination of cigarette smoking in homes 
could do more to reduce their risks from lung cancer 
than reductions in radon. Homeowners should under-
stand that, if they have a cigarette smoker in the house, 
reductions in radon levels may not eliminate risks to 
lung cancer for their family members, because 
cigarette smoking will remain as a primary cause for 
concern. 

Screening Measurements Do Not Indicate Actual 
Exposures to Radon 

Health physicists are concerned about the 
widespread misunderstanding of screening measure-
ments. The screening measurements, recommended 
by the Environmental Protection Agency to detect pos-
sible radon problems, cannot be used in place of actual 
exposure measurements for radon risk assessments. 
Screening measurements are intended to detect the 
highest possible radon level in a home, usually in a 
basement with little ventilation in the winter. For 
realistic risk evaluation, radon should be measured in 
the rooms where people spend the most time, and at 
several times to reflect seasonal changes in radon 
levels. Homeowners should understand that E.P.A.'s 
charts for radon risks are based on large numbers of 
people exposed to a constant level of radon 18 hours a 
day for 70 years in the same house. Therefore, a single 
measurement in a basement may have little relation to 
actual exposures over a 70 year lifetime and could lead 

DEBATE continued on page 6 

5



DEBATE continued from page 5 

to grossly overestimated health risks. Although 
screening measurements may be necessary to pinpoint 
homes with high radon levels, risk assessments based 
on nationwide screening measurements will greatly 
exaggerate the appearance of a national radon health 
problem. 

Will Radon Reductions Reduce Total Lung 
Cancer Deaths? 

Since 80% of the 140,000 annual lung cancer deaths 
in the U.S. are attributed to cigarette smoking, the 
question for radiation epidemiologists is whether 
radon reductions will ever result in an observable 
decrease in total lung cancer deaths? Some radon ex-
perts estimate that even if the radon levels in every 
home are reduced to near outdoor levels, less than 1000 
lung cancer deaths could be avoided for nonsmokers. 
Since it is unlikely that all homes will reduce radon 
levels to that extent and since radon health effects es-
timates are based on 70 years of exposure, then 
evidence for the effectiveness of a nationwide radon 
reduction campaign may not ever be observable. 
Therefore, how can we demonstrate cost effectiveness 
for radon reductions in terms of the national incidence 
of lung cancer? The answer seems to be that, "to 
reduce total lung cancers the most cost effective ap-
proach is to convince more people to avoid cigarette 
smoking." 

Impact on the Real Estate Industry 

Debates about radon health risks and cost effective-
ness for reducing radon risks may become less sig-
nificant as the real estate industry becomes more 
involved with radon. For example, many real estate 
transactions already require satisfactory radon test 
results as a condition for sale. Furthermore, since 
radon testing can usually be done for as little as $10 to 
$20, many health physicists believe that screening 
measurements for home sales (average turnover rate is 
8 to 10 years) are a cost effective way of identifying 
homes with high radon levels. Homeowners are also 
much more likely to do screening measurements and 
radon remediation when they find out that radon may 
drastically reduce the resale value or marketability of 
their home. Effects on home investment values are 
real and tangible consequences of radon that 
homeowners can see, whereas reduction in "potential" 
radon health risks is something they will not likely ever 
be able to see. Concerns for marketplace values and

legal liability will most likely become the driving force 
for radon measurements and remediation. For ex-
ample, many homebuilders, to protect their investment 
and to avoid future legal liability, are already install-
ing subslab venting in new home construction. They 
believe that a few hundred dollars added to the cost of 
new homes is a cost effective way to maintain invest-
ment value and avoid legal liability without regard to 
whether harmful radon levels will ever occur in the 
home. In other words, health risks are not the issue 
anymore. Perhaps to evaluate the real cost effective-
ness of national radon programs we should be con-
sidering the costs to the real estate industry, legal 
costs, and the long term costs for maintaining and 
operating radon remediation measures in relation to 
national benefits of radon reductions. 
Raymond Johnson, Radon Working Group 

ABATEMENT continued from page 2 

states on high risk areas and how to measure and 
reduce radon in schools. EPA will select certain 
schools for developing diagnostic and remedial 
measures for reducing radon. 

Regional Radon Training Centers 
EPA will fund at least three selected universities for 

operating a regional radon training center to provide 
training to Federal, State, and private firms. Selection 
will be based on the proposed programs, demonstrated 
expertise, seriousness of local radon problems, and 
geographical coverage. A total of $1 0 million will be 
allowed for this program in each fiscal year 1989, 
1990, and 1991. 

Study of Radon in Federal Buildings 

Each federal agency will conduct a study of their 
buildings based on EPA guidance. EPA will compile 
a list of high risk buildings. EPA will provide radon 
measurement devices and laboratory services for cost 
reimbursement. Agencies will provide study results to 
EPA by June 1, 1990. 

Regulations 
EPA is authorized to issue such regulations as may 

be necessary to carry out the provisions of the Radon 
Abatement Act. 
Raymond H. Johnson, Radon Working Group 
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REFLECTIONS continued from page 4 

lars is not unusual. The do-it-yourself fix is ancedotal 
and often inapproriate in a home sale. 

EPA's two stage sampling protocol may be ap-
propriate for the individual concerned about health 
risk. As already indicated, home buyers or sellers, and 
realtors, do not have the time available for long term 
follow-up testing and most often only use screening 
techniques. On the other hand, the appropriateness of 
using screening measurements to determine health 
risks, is in my opinion nil, unless correction factors can 
be applied. 

The real estate industry extensively employs EPA's 
recommendation of 4 pCi/1 as the level at which to con-
sider remediation. This level sometimes has been in-
terpreted as meaning 4.0 pCi/I exactly. A4.1 pCi/1 gets 
remediated. No amount of explaining of counting 
error or sampling variation will change the need for a 
single, specific, precisely stated, value. 

Thus, my first plea is for two different sampling 
protocols and sets of recommendations. Protocols and 
recommendations for the real estate industry could be 
promulgated by agencies dealing with housing such as 
HUD of thdFHA. Since it is already a matter of prac-
tice, single screening measurements in basements 
under closed house conditions should be incorporated 
into to the home sale sampling protocols. Differences 
between these conditions and measurements made 
under realistic living area conditions should be fac-
tored into these recommendations. Also, error 
boundries need to be considered in any such recom-
mendations. 

For those who are interested in health evaluation, 
long term tests made under realistic living area condi-
tions are the only ones that are appropriate. In this 
case, the reommendations should consider more realis-
tic factors for occupancy and duration that a family 
lives in a home, than are now used in EPA's risk asses-
ments. 

Screening Measurements Versus Realistic Living 
Area Measurements: 

Many studies of the differences between: 1)base-
ment and first floor measurements; 2) closed house 
(winter) short term measurements to long term 
measurements; and, 3)closed house to open house con-
ditions have been performed. Correction factors found 
in such studies could be applied, on the average, to 
screening measurements in order to obtain an estimate 
of realistic living area radon levels. An unpublished 
study by M.Ronca-Battista, P.Magno, and D.Waldys-

ka of EPA's Office of Radiation Programs reports on 
such a study done in Butte, Montana during 1982 and 
1983. I thank Mr.Magno for making the paper avail-
able to me. 

The study found that the ratio of basement to first 
floor measurements ranged from 0.8 to 6.5 with an 
average of 2.3. This range of results is borne out by 
numerous other studies which report this ratio as being 
from 1.5 to 3.0. Short term to long term measuremts 
(basement and first floor respectively) had an average 
ratio of 1.3 and closed house to open house conditions 
a ratio of 1.5. 

I conclude from this that screening measurements 
may be as much as three times greater than more realis-
tic living area measurements. The authors of this study 
warn that these factors should not be applied to any 
specific home indoor radon measurement. However, 
they could be employed to correct average survey 
measurements and perhaps in applications where 
home sales are being considered. Certainly they might 
be useful in setting recommended levels for remedial 
actions based on screening measurements. 

Applicable Conditions For Risk Analyses:.
1 

EPA has re-iterated on numerous occasions that in- 
dividual screening tests cannot be used to estimate in-
dividual risk. Nor are they appropriate to evaluate 
health risks to larger polulation groups( State Surveys 
or national risk). Yet it is commonly and erroroneous-
ly assumed that screening measurements are the basis 
for EPA's risk estimates (see Houk, V.N and Richard 
A. Kerr in Science, 4 November, 1988). Since screen-
ing measurements should not be used in this manner it 
would be wise to emphasize that long term tests under 
realistic condidition should be the only test employed 
when specific health assessments are the goal. 

EPA's radon risk assesments are based on large 
numbers of persons exposed to a constant level of 
radon 18 hours a day for 70 years. In todays mobile 
society, one in which most women work outside of the 
home, it is unlikely that these conditions prevail exept 
in a minority of families. New and more realistic 
parameters for occupancy and duration should be 
employed by EPA in its risk assesments. 

REFLECTIONS continued on page 8 
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REFLECTIONS continued from page 7 

SUMMARY: 

1. Two specific groups extensively use home radon 
testing - individuals concerned about their family's 
health and buyers and sellers of homes. 

2.Separate sampling protocols and recommenda-
tions for each of the above groups may be useful. 

3.Screening tests for all practical purposes are ex-
clusively used in home sales. They should be con-
sidered in a sampling protocol for the real estate 
industry. 

4.Long term measurements made in living areas are 
the only ones appropriate for specific assessment of 
risk. They should be recommended for exclusive use 
for this purpose. 

5.Considerations such as differences between short 
term basement closed house conditions ( which exist 
during screening measurements) and realistic living 
area measurements should be factored into any recom-
mendations. So should a consideration of counting 
error and sampling variation. 

6. Risk analysis should be based on realistic living 
area indoor radon levels. It should use realistis socie-
tal factors concerning occupancy and duration a fami-
ly is likely to live in a home. 

Bernard Shleien, Pharm.D., CHP, ABHP 

Bernard Shleien is presently the president of Scin-
ta, Inc., a radiation protection consulting firm and a 
publisher of health physics texts. He is author of The 
Health Physics and Radiological Health Handbook 
and its Supplement 1 (1986), as well as several radia-
tion manuals and a text, Preparedness and Response 
to Radiation Accidents. 

Dr. Shleien served on the Hanford Health Effects 
Panel (1986) and presently is Executive Secretary of 
the Technical Steering Panel, Hanford Environmental 
Dose Reconstruction Project. From 1977 to 1980 he 
was the Department of Health, Education and 
Welfare's project officer on the Committee on the 
Biological Effects of Ionizing Radiation (BEIR). 

After 27 years of service as a Commissioned Officer 
in the U. S. Public Health Service, he retired as Assis-
tant Director for Scientific Affairs, Center for Devices 
and Radiological Health (CDRH), Food and Drug Ad-
ministration (FDA). While there he received numerous 
commendations, including the Outstanding Service 
Medal. For a two year period after his retirement he 
was Head of Isotopes and Radiation Protection, In-

stitute for Environmental Health, Israel Ministry of 
Health, Tel Aviv University. 

During his service in the U.S.P.H.S. he directed 
projects in environmental dosimetry (around the 
Nevada Test Site and nuclear facilities); medical 
dosimetry (bone marrow doses to the U.S. population 
from diagnostic x-rays); and radiobiology (the car-
cinogenicity of radioiodine). He authored the present 
U.S. Protective Action Guidance (PAGs) for foods and 
for potassium iodine in radiation accidents. He was 
head of the Environmental Radiation Section, Nor-
theastern Radiological Health Laboratory for several 
years. Dr. Shleien has authored over forty articles and 
reports in the above subject areas. 

In 1957, he received a Doctor of Pharmacy Degree 
from the University of Southern California and in 
1963, a Master of Science (Hygiene) degree in 
Radiological Health from the Harvard School of Public 
Health. He is married and has two children. He par-
ticipates as a member and officer of several profes-
sional and community organizations (American Board 
of Health Physics, Health Physics Society, American 
Association for the Advancement of Science, Tiffereth 
Israel Congregation, and others). Dr. Shleien was born 
in New York City in 1934 and presently resides in Sil-
ver Spring, MD.	 4 

NRC'S NEW PART 20 
You may have been wondering what's happened to 

the new Part 20 that the NRC proposed some time ago. 
On November 4, 1988, the NRC staff sent a final Part 
20 to the NRC Commissioners for their approval. On 
November 10, 1988, the staff briefed the Commis-
sioners. The Commissioners' reactions could be 
described as luke warm. Subsequently, the Commis-
sion sent a long list of questions to the staff. The staff 
answered the questions at a December 22 meeting with 
the Commissioners' assistants. At this time it is not 
possible to know whether the Commissioners will ap-
prove the new Part 20 or not. The Commission can ap-
prove the rule, direct the staff to revise it, or decide not 
to have any new rule at all. If approved, the final rule 
could be published in the Federal Register days later. 
The staff had proposed an effective date of January 1, 
1991, but a later date is also possible. A few copies of 
the Part 20 version sent to the Commission will be 
available to BW Chapter members at our January 25 
meeting. 
Dr. Stephen McGuire 
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Impact of Radon on the 
Real Estate Industry 

David Weiss, National Association of Realtors 

The 850,000 members of the National Association 
of Realtors have a keen interest in how federal, state, 
and local laws, regula tions, and practices pertaining 
to radon affect public health and the sale and transfer 
of property. The National Association of Realtors has 
played an active role in the national radon debate and 
was a supporter of the recently enacted federal "Indoor 
Radon Abatement Act of 1988." 

NAR provides for its membership numerous educa-
tional opportuni ties on the topics of radon and other 
environmental hazards associated with the transfer of 
property. 

During my presentation at the January 25, 1989, 
BWCHPS meeting, I will discuss radon's effects on 
property values, closing and financing, and disclosure 
and liability. Technical problems of radon measure-
ment and mitigation during time of transaction will be 
discussed as well as regional differences on perception 
and treatment of the radon issue. 

David Weiss 
Mr. Weiss is currently Director for Energy, Environ-

ment, and Development with the National Association 
of Realtors. He has directed NAR's involvement in en-
vironmental issues for over three years, much of that 
time spent on indoor air quality. Prior to his experience 
with the REALTORS, David Weiss worked as a legis-
lative aide to two Members of Congress actively in-
volved in environmental protection issues. Mr. Weiss 
holds an M.S. in Environmental Engineering from Pur-
due University, and a B.S. in Environmental Science 
from the University of Wisconsin. 

Changes in 10 CFR 20 -
A Seminar 

The Georgetown University Medical Center, 
Department of Radiation Science will host this semi-
nar on Monday, January 23, 1989 from 7:00 p.m. to 
8:00 p.m. The location will be the Martin Marietta 
Conference Room of the Lombardi Cancer Center. The 
speaker will be Dr. John W. Poston, Professor and 
Head, Department of Nuclear Engineering, Texas A & 
M University. For more information, call 687-2212. 
Dr. Kenneth Mossman

Basis for EPA Radon 
Guidelines 

Mr. Richard J. Guimond, Director, Office of 
Radiation Programs, U.S. Environmental 
Protection Agency. 

Mr. Guimond is the National manager for radiation 
protection activities including environmental monitor-
ing and surveillance, radiation research, emergency 
planning and response, public information and 
development and dissemination, State radiation 
program development, the development of radiation 
protection standards and guidelines, and compliance 
activities. 

Prior to this assignment, he was Director of the 
Criteria and Standards Division from 1982 to 1986 and 
Director of the Radon Division from 1986 to 1988. 

Prior to 1982, Mr. Guimond served for over four 
years in several managerial positions in EPA's Office 
of Toxic Substances. There he was responsible for the 
development of regulations to control exposure to as-
bestos, PCBs, CFCs, and other toxic chemical sub 
stances and mixtures. 

He also worked in various technical and administrg-
five positions in the Office of Radiation Programs from 
1973 to 1978. 

Mr. Guimond has been a Commissioned Officer in 
the United States Public Health Service since 1970. 

Mr. Guimond received a Bachelor's Degree in 
Mechanical Engineering from the University of Notre 
Dame in 1969 and Master's Degree in Nuclear En-
gineering from Rensselaer Polytechnic Institute in 
1970. In 1973, he was awarded a Master of Science 

Teacher Workshop 
The Baltimore-Washington Chapter and the 

Washington, DC, Section of the American Nuclear 
Society are jointly hosting a Workshop for 75 High 
School science teachers on Tuesday, January 17, 1989, 
5:00 - 8:30 p.m. at the St. Albans School on the grounds 
of the Washington Cathedral. The topics will include -
Radon in Homes, Science Fair Projects, and Radioac-
tive Waste. The program also includes free dinner, 
radiation exhibits, teacher resource material, and 
science project and teaching curricula materials. This 
workshop is being coordinated by Ray Johnson as 
Chairman of the Public Information Committees or 
both Societies. 
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Registration of Health 
Physicists 

A meeting was held on November 9, 1988 concern-
ing the licensing of safety professionals in Towson, 
Maryland. Those present were: 

Delegate A.Wade Kach, Tenth Legislative District 
Dr. Oneil Banks, American Academy of Industrial 

Hygiene(AAIH) 
Other representatives of the AAIH 
Ms. Rhoda Binley of the Potomac Chapter 

American Industrial Hygiene Association (AIHA) 
A representative of the Chesapeake Chapter AIHA 
A representative of the Institute of Noise Control 

Engineering 
Dr. Alan Brodsky, member of the Health Physics 

Society 
Dr. Robert Devine, member of the Health Physics 

Society 
Dr. Oneil Banks presented two versions of a 

proposed bill for registration of safety professionals. 
The first concerned industrial hygienists but by im-
plication also covered safety engineers, noise control 
engineers, and health physicists. The possibility that 
not only health physicists but noise control engineers 
would have to work under the supervision of a 
registered industrial hygienist was noted by the mem-
bers of those professions present and considered un-
satisfactory. 

The second bill allowed all four professions to prac-
tice on an equal footing. This bill was designed to 
respond to the objections which Dr. Banks had 
received to the first bill. Still unanswered are the ob-
jections from the medical physicists who consider they 
can perform the health physics function within a hospi-
tal and the state board of radiation control which 
desires to determine the qualifications of its own in-
spectors. 

Dr. Banks seemed to think it would help the bill pass 
if restrictions on the use of the titles of industrial 
hygienist, health physicist, or noise control engineer 
were dropped and only the registered and certified 
holders of these titles be subject to regulation. 

Delegate Kach gave the impression there is not a 
strong movement in the legislature to pass a registra-
tion law but if an agreement could be reached among 
the members of the various professions the legislature 
would be willing to act. If any member of a profes-
sional society who was a constituent of a member of 
the legislature raised a serious objection, passage of an 
act be very difficult. If the professional societies want

this type of legislation passed, they must convince their 
members. 

It was decided that any recommendation by the 
member societies would require that an actual bill be 
drafted for inspection. Delegate Kach said he would 
instruct a legislative architect to work with Dr. Banks 
to get a law ready for the January session. Dr. Banks 
will distribute it to the interested parties when it is 
finished. 

Two phone calls have been received concerning 
registration, one from a medical physicist on the hospi-
tal problem and one from the local radon measurement 
group which was concerned where it might stand under 
this law. Conversations with other health physicists 
about this proposed law seemed to indicate indif-
ference. Those certified support the measure if the 
identity of the profession is maintained. 

This principle involved in this measure is very im-
portant. Should health physics remain an area of 
scholarship with no restrictions on entry other than 
peer review or should it become a profession with for-
mal requirements for entrance and identification with 
a board to review qualifications. It is doubtful that this 
question will go away. Comments are requested from 
the membership on this matter. Contact Dr. Robert T. 
Devine, (301) 946-0381 or any member of the Chap-
ter Executive Committee. As soon as a copy of the for-
mal bill becomes available it will be announced in the 
Newsletter. 

H.P. Certification 
Course Cancelled 

The Chapter's Health Physics Certification Course 
is cancelled for 1989 due to insufficient registration. 
This decision was made by the Executive Board at its 
Dec. 12, 1988 meeting. 
Charles A. Willis ,Education and Training Committee 

Our Newest Affiliate 
H & H Associates has joined the ranks of the Bal-

timore-Washington Chapter's Affiliate Members. 
H & H has been providing support to the Chapter 

since 1983 in the form of mailing list support, newslet-
ter and directory typesetting, printing and mailing, and 
dues collection. 

H&H's latest projects in the field of health physics 
support is the printing of Charlie Willis's Annotated 
Bibliography and the manual for Bill Schadt's HP 
Quest. 
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Book Review 
Health Physics Annotated 

Bibliography 

Charles A. Willis, Baltimore-Washington 
Chapter of the Health Physics Society, 1989. 

Our Chapter is pleased to have just published this 
book written by one of its members. 

The handsomely printed volume is a most pleasant 
surprise; it is both informative and a pleasure to read. 
I expected to be bored stiff by a book that consisted of 
brief reviews of some 350 books and reports on various 
aspects of health physics. Instead, I enjoyed reading it 
from cover to cover. 

The book divides health physics into 31 subject 
areas. Fundamentals and applied areas are included, 
for example: health effects, internal dosimetry, radon, 
radioactive waste, transportation, respiratory protec-
tion, nuclear medicine, statistics, and so forth. In each 
area, the major books and reports are described and 
evaluated. The descriptions give the strengths and 
weaknesses of each, how you can rely on the work, and 
when you should seek better references. The book 
describes the specific contributions that each work 
made to , the literature of health physics. The descrip-
tions include praise for work well done and (sometimes 
caustic) criticism for weaknesses and failings. 

The bibliography provides a history of our profes-
sion as told through its books and reports. For example, 
K. Z. Morgan's memo describing the role of the 1949 
Chalk River "Tripartite Conference" is discussed. The 
ICRP 2 Report is described as " .... and exceptional 
work, one that every health physicist should have and 
understand." The great books of the past, such as 
Robley Evans' The Atomic Nucleus, are described and 
praised. 

But it is not all history and review of old books. The 
bibliography is very up-to-date. A large majority of the 
works were published during the 1980s and many from 
1987 and 1988 including, for example, NCRP Reports 
94 and 95 (on radiation exposures to the U.S. popula-
tion form natural background and from consumer 
products) and BEIR IV, including the recent correc-
tions to the tables. 

One feature that makes this book so lively and 
thought provoking is the author's frank and humorous 
expression of his own opinions. For example, concern-
ing ICRU-33 he notes that "not all flexibility has been 
removed (something has to be left for the next report)." 
Concerning the proceedings of a symposium in San

Juan, the comment "we also heard from Ernie 
Sternglass and Alice Stewart but that was a small price 
to pay for an excellent meeting." This is not the 
material for "Saturday Night Live" but neither is it the 
standard pedantry we have come to expect in techni-
cal writing. 

The real virtue of the book, however, is that it is in-
formative. The appendix on NRC standards and 
regulations alone is worth the price of the book, espe-
cially for a novice health physicist. The section on 
public controversy is informative, even to people ac-
tively engaged in public affairs projects. To be specific, 
if you are interested in the controversy and not familiar 
with Serwer's history of radiation protection, you need 
this bibliography. There are also numerous surprises, 
such as the recommendation that to understand aerosol 
mechanics one should resort to a book called Smoke 
which was published in 1932. The "sleeper" may be 
the endorsement of Judgment Under Uncertainty 
which is said to provide "valuable information for risk 
analysts, gamblers, con artists, and virtually anyone 
else who will pay attention." This bibliography is very 
obviously the work of a very well-read man and a man 
who loves the books he reads. 

For international audiences, it should be noted that 
the bibliography has a strong American orientation, 
And for academics, an emphasis on regulatory aspects 
of our profession may be surprising. 

Who can benefit from this bibliography? Most 
everyone. For students and teachers, it is a must. It puts 
the major health physics works in their places. It tells 
not only what are the best references of today, but also 
how we got where we are. It provides a checklist of the 
important works of health physics that would be use-
ful for setting up or improving a health physics library. 
It is also a valuable reference for any working health 
physicist. It provides a starting point for learning about 
a new subject or a subject that you had never paid much 
attention to before, perhaps bioassay, respiratory 
protection, transportation, or public controversy. In 
short, this is a book that belongs on every health 
physicist's bookshelf. 

To order a copy, send a check for $15.00 plus $3.75 
postage and handling to: B-W Chapter, HPS, P.O. Box 
7532, Silver Spring, MD 20907. Copies will also be 
available for you to see at our Janu ary 25 meeting, and 
if you buy a copy there, you save the postage and han-
dling cost. 
Stephen A. McGuire, President 

11



Highlights of the 
November Chapter 

Meeting 
Bill Bechman of Consumers Power Corporation's 

Palisades Nuclear Plant spoke of worker's discontent 
over perceived excessive radiation protection program 
requirements. To gain understanding and acceptance 
of the program, numerous open, frank "turn around" 
and "Barrier " meetings were held to identify true 
problem areas and solutions. Management and or-
ganization changes were made to assist incorporation 
of program improvements. The long term effort 
resulted in total employee involvement in program 
development and modification process. Communica-
tion and cooperation between worker and management 
greatly improved. Management made a commitment 
to increased resources and facilities to support agreed 
upon improvements with a sincere follow-up system. 

Dr. Bob Long, of GPU Nuclear Corporation, 
described an approach to improving Radiation Protec-
tion Programs at TMI and Oyster Creek. The top 200 
individuals in management participated in a workshop 
to assess the "Culture" within GPUN. They learned 
how corporate culture affects worker performance and 
how the organization becomes a shadow of its leaders. 
Visions and values must be shared. Any improvement 
programs must be facilitated by insiders. They iden-
tified the "critical" population of "believers" and en-
couraged proper change through them into the rest of 
the work force. Through coaching, follow-up,. and 
honest feedback plus the elimination of any hidden 
private agenda items, teams began to identify and solve 
problems. Individuals began to accept responsibility 
and finger pointing ceased. GPU not only has learned 
from their past but analyzes all industrial events 
beyond just avoiding similar occurrences to include 
understanding all the ramifications. 

Both corporations have increased their emphasis on 
team building training. Many improvements have been 
realized - increased cooperation, morale, pride, im-
proved communications, management- worker 
relationships and decreased NRC/INPO findings, rad 
waste, workspace and personnel contaminations, and 
average worker dose. 
Larry Smialek, President Elect

BRC -- A Call for 
Response to NRC's 

Initiative 
The NRC has begun the development of a policy on 

exemption from regulatory control for practices whose 
health and safety impacts could be considered below 
regulatory concern (BRC). To this end, a Federal 
Register Notice was published (FR Vol 53, No. 238, 
Monday, December 12, 1988, pages 49885-891). Writ-
ten comments should be submitted by January 30, 
1989, to: Secretary, USNRC, Washington, DC 20555, 
Attention Docketing and Service Branch. 

The NRC contacts are Catherine R. Mattsen (301) 
492-3638 and William R. Lahs (301) 492-3774. Call 
one of them to obtain a copy of the Federal Register 
Notice -- which you will find valuable in preparing 
your comments. 

There are only so many public dollars available for 
all aspects of public safety. To the extent that money is 
spent regulating trivial risks, it must be unavailable for 
other safety purposes. Unfortunately, neither the Con-
gress nor the Executive Branch has yet seen fit to take 
an overall approach to the most risk- effective use of 
public safety monies. At present, the problem can only 
be addressed within the scope of the authority of in-
dividual regulatory agencies, and few of them seem 
concerned about the societal costs of over regulation. I 
commend the NRC for its initiative. 

As most of us are only too well aware, it can be ex-
pected that some portion of the public response to this 
NRC initiative will have more to do with sen-
sationalism and hysteria than with science and 
economics. Unless such input is more than balanced 
by thoughtful responses, well-founded on present 
knowledge, I think it is unlikely that this NRC initia-
tive will succeed. If it fails, it may be a long time before 
it will be reattempted. 

BRC is a matter of professional concern to all health 
physicists; it has been discussed at meetings of the Bal-
timore-Washington Chapter, where it appeared that 
most of those present would welcome a BRC initiative 
by the NRC. The NRC has acted. It is now incumbent 
upon both the public and on knowledgeable profes-
sionals to make their concerns, desires, and opinions 
known to the NRC. The public will be counted; will 
you? 
Warren Keene, Past President 
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HP QUEST and the 
Health Physics Title 

Data Files 
Articles, notes, editorials, book reviews, letters, etc. 

published in Health Physics provide a resource and 
foundation upon which the health physics profession 
has grown and flourished. Unfortunately, many older 
Journal issues are difficult to locate; the Journal's sys-
tem of subject indexing is inefficient; and titles avail-
able through on-line bibliographic reference services 
are not edited and often incomplete. Now there is a 
solution to this problem. 

HP QUEST is a computer program packaged with 
thirty data files containing edited Health Physics titles 
from 1958 through 1987. Titles were edited by a team 
of health physicists for use by HP's. Subject key words 
were added and marked with an asterisk. Additional-
ly, book reviews, editorials, awards, letters, obituaries 
and software reviews were marked with special key 
words such as BOOK REVIEW, EDITORIAL, 
AWARD, etc. 

A complete and independent review of HP QUEST 
written by Warren Keene of The Catholic University 
of America was published in the December 1988 issue 
of the HPS Newsletter. If you have not read that ar-
ticle, I highly recommend it. Warren is a relatively new 
computer user, and his review demonstrates the 
simplicity and usefulness of HP QUEST. The editorial 
comments by T. Lew Pitchford, HPS Newsletter editor, 
provide a second opinion on HP QUEST. 

The text file editor built into HP QUEST allows you 
to modify and expand the title data to meet your par-
ticular needs -- add key words, notes, comments, or tit-
les from other journals. This is convenient when 
working on a special project. I often add notes marked 
with two asterisks so they can easily be found later 
using HP QUEST. 

HP QUEST is supplied on 3.5 or 5.25 inch disks. It 
runs on an IBM PC, XT, AT, PS/2 or true compatibles 
with version 3.0 through 4.0 of DOS. It works on com-
puters equipped with an MGA, CGA, EGA or VGA 
card/monitor. At least 512 Kbytes of RAM and one 
floppy drive are required, and both a printer and hard 
disk are highly recommended. The size of the data 
files is slightly less than one megabyte. 

Two versions of HP QUEST are available: single-
user or multiple-user. The multiple-user version is re-
quired when HP QUEST is installed on a local area 
network or when it can be used on more than one com-
puter simultaneously within the owner's organization.

The prices of the single-user and multiple-user ver-
sions are $325 and $875 respectively. 

The following is an order form which may be used 
to order HP QUEST and the data files. Orders received 
prior to June 1, 1989, will receive a free 1988 upgrade 
including the 1988 data and latest version of HP 
QUEST. 

Currently, I am evaluating the possibility of porting 
the data to the Apple Macintosh environment for use 
with HyperCard. If you're interested in the Mac ver-
sion, please contact us soon. So far, very few people 
have indicated a desire to use the data on a Mac. 

I hope to display HP QUEST at an upcoming meet-
ing of the Baltimore-Washington Chapter of the HPS. 
If you cannot wait till then, please call me on (202) 
687-4712 to arrange a local demonstration. 
W. William Schadt 

History Committee 
Seeks Help 

The Chapter's History Committee is in search of the 
following: 

1. Chapter Plaque and Banner 
At the 1962 Annual Health Physics Society Meet-

ing in Chicago, Howard Andrews (our Chapter Presi-
dent at that time) was presented a Chapter Plaque and 
Banner in commemoration as the first Chapter of the 
Society. We are trying to locate these items. They were 
displayed at our September 27, 1962 meeting and for 
some time thereafter. Anyone having recollection or 
knowledge of their whereabouts should contact me. 

2. We need membership handbooks for 1965, 1966, 
1967, 1976 and 1980. 

3. We need meeting announcements for 1971, 1972, 
1973 and 1984. In fact, for the years 1971, 1972 and 
1973, there is very little information. 

4. We need photographs of Chapter people and ac-
tivities (with captions please). 

Any information obtained will be returned to the 
sender, if so desired. Please send materials to my home 
at 18917 Alpenglow Lane, Brookeville, MD 20833. 
John Taschner 
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Seasonal continued from page 4 

Discussion 

Table 1 is a summary of the observed indoor radon 
measurements without any consideration of the 
geological units under the homes. The comparison be-
tween seasons shows that winter is the time of greatest 
radon concentrations, probably because these homes 
are normally closed to outside air. Conversely, summer 
is the time of lowest radon concentration, probably due

sists of poorly cemented elastic sedimentary strata, 
mostly layers of clay and sand, that were deposited 
during the opening of the modern Atlantic Ocean. The 
Coastal Plain deposits were formed between about 130 
million years ago and the present. the western margin 
of the study area is part of the Culpeper Basin, a fault-
-bounded valley containing terrestrial elastic rocks 
(siltstone, sand stone, conglomerate) along with ex-
trusive and intrusive igneous rocks (diabase) that were 
all deposited during the Mesozoic Era, about 190-150 

Table 1
Compilation of Indoor Radon Measurements in Fairfax County, Virginia 

Median %Over %Over Number of 
Season Radon 4 pCi/L 10pCi/L Homes 

Basement Indoor Radon 

Winter '86/87 3.9 pCi/L 48% 9% 283 
Spring '872.9 32 6 482 
Summer '87 2.4 21 2 744 
Fall '87 3.0 34 3 743 

First Floor Indoor Radon 

Winter '86/87 2.4 pCi/L 21% 5% 39 
Spring '87 1.6 16 4 75 
Summer '87 1.6 11 127 
Fall '87 2.3 21 0 109

to the generally increased air exchange rate caused by 
open windows and doors. About 30% of the homes 
have an annual radon concentration above 4 pCi/L, and 
spring or fall radon measurements tend to most close-
ly approximate this percentage. Table 1 also shows 
that indoor radon on the first floor above the ground is 
about 30% less concentrated than in the basement, 
where the walls are at least partly facing the surround-
ing soil. This decrease is thought to be a consequence 
of the observations that indoor radon originates from 
the soil. Radon enters the upper levels of a home by 
diffusion, and by air movement in homes with forced 
air heating and cooling systems. 

The indoor radon data can be separated into provin-
ces composed of very different geological materials. 
The three Appalachian provinces that comprise the ter-
rain of northern Virginia (Froellich, 1985)are the Coas-
tal Plain, the Culpeper Basin, and the Piedmont. They 
are depicted in Figure 1. The Coastal Plain Province is 
located along the eastern edge of the study area. it con-

million years ago. The Piedmont Province extends 
from Maine to Georgia, and rock units of this province 
underlie most of the central part of the Virginia study 
area. These rock units are composed of metamorphic 
and igneous rocks that were formed when the Ap-
palachian Mountains were created during the Palezoic 
Era, about 600-300 million years ago. 

Table 2 shows that the metamorphic and igneous 
rocks of the Piedmont consistently produce the highest 
percentage of homes above 4 pCi/L, reaching a maxi-
mum of more than 50% of the Piedmont homes during 
the winter. Presumably this is a consequence of 
uranium enhancement that is characteristic of rocks 
produced during mountain building events (Speer, et 
al., 1981). The sedimentary strata of the Coastal Plain 
always produce the lowest percentage of homes above 
4 pCi/L; only about 10% of the homes have an annual 
indoor radon concentration above 4 pCi/L. This low-
percentage is probably because the fluvial and shallow 
marine sandy detritus which comprises most of the 
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sedimentary strata was naturally depleted in uranium 
by the aqueous sedimentary environments. The 
sedimentary rocks that make up most of the Culpeper 
Basin are composed of less weathered detritus, and this 
could account for its somewhat elevated percentage of 
homes above 4 pCi/L compared to the Coastal Plain 
homes.

The gamma radiation from the Earth's surface in our 
study area is rather better known than perhaps 
anywhere else in Virginia (Figure 2). Gamma radioac-
tivity measurements were made from aircraft at about 
500 feet altitude along east-west flight lines at 1/2 mile 
intervals over Fairfax County (Daniels, 1980). At this 
altitude the effective area of response of the scintilla-
tion equipment is approximately 1000 feet in diameter, 

Figure 1

Geological Map of Fairfax County Virginia 
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Table 2 

Indoor Radon in Fairfax County by Geological Provinces 
Geological Median % Over % Over Number of 

Season Province Radon 4 pCi/L 10 pCi/L Homes 

Winter 1986/87 Culpeper Basin 3.7 pCi/L 42% 3% 31 
Piedmont 4.1 53 11 224 
Coastal Plain 2.6 18 4 28 

Spring '87 Culpeper Basin 2.9 26 5 57 
Piedmont 3.1 36 7 376 
Coastal Plain 1.7 12 0 49 

Summer '87 Culpeper Basin 2.0 11 4 72 
Piedmont 2.7 24 2 577 
Coastal Plain 1.7 6 0 95 

Fall '87 Culpeper Basin 2.6 27 1 71 
Piedmont 3.4 37 4 577 
Coastal Plain 2.1 8 0 95

and the gamma radiation is detected from the top 1 foot 
of soil. 

This type of survey is potentially very useful, 
though there are some disadvantages. One problem is 
that the total surface is examined, including man-made 
structures (pavements, buildings, etc.) and Water. 
However, these comprise only a small percentage of 
the total land surface. Another problem, at least for 
radon surveys, is that the data are total gamma radioac-
tivity, derived from 214Bi (a radioactive daughter of 
uranium, produced by the decay of 222Rn), thorium 
and potassium. However, to a rough approximation, 
uranium, thorium and potassium tend to have a similar 
geochemical behavior. Potassium-rich rocks tend to be 
enriched in uranium and thorium. Furthermore, as 
shown in Table 3, there is a good correlation between 
indoor radon and the total gamma radioactivity, sug-
gesting that the component due to 222Rn is relatively 
constant percentage of the total. The correlation per-
sists through all seasons, even though the homes are 
typically tightly closed to outside air only during the 
winter. 

Perhaps the most significant advantage of the Fair-
fax County gammaradioactivity survey is that the sur-
veys cover most of the county surfaces. This makes

such surveys a cost-effective improvement over an 
analagous land-based study in which a geologist would 
examine the radon emanation characteristics of all the 
area underlain by each geological unit. A comparable 
land-based study based mainly on geological units and 
soil types would probably be always less useful be-
cause, as can be demonstrated by comparing geologi-
cal maps with gamma radioactivity maps for the study 
area, most rock units vary in surface radioactivity. 

Another advantage of gamma radioactivity surveys 
is that the primary measurement is actually the gamma-
ray emission of 214Bi, a daughter product of 222Rn. 
In other words, the total gamma radioactivity is direct-
ly related to radon. This effectively eliminates concern 
for the observation that variable amounts of uranium 
are lost by weathering (Daniels, 1980). 

Conclusions 

Indoor radon and its progeny are a serious problem 
in northern Virginia. In the present study, the indoor 
radon concentrations can be related to the season, the 
presence of a basement, the geology, and the aerial 
radiation survey of a region. Measurements of indoor 
radon in all areas were the highest in the winter. Spring 
and fall indoor radon values were comparable and the 
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Table 3
Comparison of Gamma Radioactivity with Indoor Radon: Fairfax County, VA 

Total	 Median Rn % Over Total	 Median Rn % Over 

Gamma Radioactivity Homes	 In Homes	 4 pCi/L Homes	 In Homes 4 pCi/L 

Winter Indoor Radon Data Summer Indoor Radon Data 

Less than 200 cps 102.	 2 pCi/L 10% 55	 2.1 pCi/L 16% 

200-300 cps 54	 2.5 31 149	 2.1 20 

300-400 cps 106	 4.2 55 266	 2.6 22 

400-500 cps 62	 5.5 55 94	 3.1 36 

Above 500 cps 2	 10.1 100 8	 3.7 63 

Spring Indoor Radon Data Fall Indoor Radon Data 

Less than 200 cps 32	 2.3 pCi/L	 16% 51	 2.5 pCi/L 24% 

200-300 cps 92	 2.3 24 154	 2.5 25 

300-400 cps 171	 3.2 37 267	 3.4 38 

400-500 cps 72	 3.5 46 94	 4.5 56 

Above 500 cps 5	 6.0 83 7	 5.4 86

summer season showing the lowest values. The rocks 
of the Piedmont Province gave the highest median in-
door radon values for all four seasons. Homes in the 
Culpeper Basin Province gave generally lower median 
radon values, and the Coastal Plain Province homes 
gave the lowest median indoor radon. Typical indoor 
radon levels can be predicted for communities using 
total-gamma radioactivity. It is obvious that with some 
care a potential homebuyer can select a home with a 
climate and location compatible with low indoonradon 
concentration. It is also clear that the owners of 
presently occupied homes can be alerted to a potential 
indoor radon problem if the effects of climate and geol-
ogy are under stood. 
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1988 Basic Rad Health 
Course 

The two day Basic Rad Health Course was held on 
October 18-19, 1988 at the National Bureau of Stan-
dards. 

The course was well attended with fifty-four stu-
dents coming from as far away as New York and 
Florida. 

The popularity and success of the course can be at-
tributed to the fine work done by the instructors: 
Howard Hering - Course Coordinator, Ray Johnson, 
Warren Keene, Don Thompson, Ken Mossman, Ed 
Tupin, Bill Webber, John Serabian, Les Slaback, Jack 
Patterson, Tim Osborne and Donna-Beth Howe. 

18 



HP QUEST Order Form 

The following information is needed to place an order for the HP QUEST program and the 
Health Physics title data files for 1958 through 1987. 

Enter the name, address, organizational subdivision and phone number of the person(s) who will 
be using HP QUEST and the data files: 

Please include a brief description and location of the computer system on which HP QUEST will 
be installed: 

Shall the files be supplied on 5.25 or 3.5 inch disks? 	  

Are you purchasing the single-user version of HP QUEST at $325 each or the 
multiple-user version at $875? 	  

Purchaser's tax exemption number, if applicable: 	  

Maryland residents who are not tax exempt must include 5% state sales tax. 

Please include a complete shipping and billing address. 

Send this order form along with payment or purchase order to: 

Radiation Technology, Inc. 
Attention: W. Williams Schadt

11809 Gordon Road
Silver Spring, Maryland 20904 

Radiation Technology's Fed. Employer ID number is 52-1125846. 

Terms are net 30 days, 1.5%/month thereafter. Defective disks will be replaced free of charge 
for a period of 90 days following delivery. 

If you have questions call W. W. Schadt on (202) 687-4712.



H & H Associates 
Management Support Syster?is Inc. 

z0 

Complete Administrative, Data Processing and Panting Support 
for

Professional Associations and their Mdrnbers. 

Printing/Typesetting	 Data/Word Processing 

Newsletters	 Letterhead	 Assessments	 Custom Data Bases 4 
Directories	 Envelopes	 Mailing Service	 Dues Collection 
Flyers	 Business Cards	 List Maintenance	 Personalized Letters 

Howard Hering - 933-05g t 

Baltimore-Washington Chapter, HPS 

P.O. Box 7532 
Silver Spring, MD 20907

Mr. Thomas G. Hobbs * CHP 
221 Rolling Road 
Gaithersburg, MD
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