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Hypersensitive Dosimeters 
Arthur C. Lucas, V.P

Director of New Technologies, Victoreen Inc. 
The nuclear professions are continually exposed to fear of widespread 

contamination, resulting in low level exposures to large segments of the 
world's population. In November, 1989, at the Ninth International Con-
ference on Luminescence Dosimetry, participants were involved in initial 
evaluations of hypersensitive thermoluminescence dosimeters. The 
dosimeters, if proven, could go a long way in making zero a smaller 
number and, hence, allaying fears of smaller exposures, at least in the 
minds of radiation safety personnel. 

The dosimeters, aluminum oxide made in the Soviet Union, and lithium 
fluoride made principally in China, demonstrate sensitivities ranging from 
10 to 50 times that of lithium fluoride normally used in personnel 
dosimetry. In principle, each should find a useful application in personnel 
dosimetry. Aluminum oxide, with its slightly elevated response to lower 
energy photons, could be extremely useful in measurements of ambient 
dose eqiiivalent. Lithium fluoride, doped with magnesium, phosphorous, 
and copper could find application in simple personnel badges intended to 
report the deep dose equivalent for x-rays and gamma rays. 

We now have one year's experience in providing aluminum oxide 
dosimeters made in the Soviet Union to the free world. The year has been 
an interesting one in this technology. I think it worth describing. 

The process of negotiating a contract with a Latvian Joint Venture 
business for the export was a real joy. We were able to proceed with a 
sense of trust and understanding in negotiation of a contract that most 
outsiders found hard to understand. Implementation of the contract has 
been straightforward during the year. Parcels are shipped regularly and 
on time. Establishing currency exchange took a bit of doing but now 
works. 

We chose to introduce the material by selectively petitioning several 
members of the dosimetry community to evaluate small quantities of the 
material. Most experimenters were wary and looked for the mousetrap to 
spring upon them. Only one person found real objection. The material 
has low alpha particle sensitivity and, hence, may not be well suited to 
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Atomic Bomb Survivors 
and Low-level Radiation 

J.W. Thiessen
RERF Vice Chairman & Update Editor-in-Chief 

In an earlier column (RERF Update 1(3):2, 1989), 
I pointed out that of all A-bomb survivors only a 
relatively small fraction had actually received radia-
tion doses greater than 0.1 Gy, viz., the so-called 
proximal survivor. Only the nearest of the distal sur-
vivors received doses higher than 0.01 Gy. As can be 
seen in the facts and Figures column on page 8, of the 
survivors covered in the Life Span Study (LSS) for 
whom KS86 kerma estimates are available, about 
24,000 have been assigned values between 0.01 and 
0.1 Gy, and nearly 13,000 have a kerma between 0.1 
and 0.5 Gy. Only a little over 7,200 survivors have 
been assigned kerma values greater than 0.5 Gy. 

Two points can be made. First, the RERF data base 
is important not only with respect to high-dose data. It 
is also of more than cursory interest on the subject of 
"low-level radiation" although this is not generally 
realized, as evidenced by the most recent comprehen-
sive reports by UNSCEAR and the BEIR Committee, 
which make no mention of this fact. Second, the great 
majority of excess cancers occurs in those with a kerma 
greater than 0.5 Gy, i.e. in a relatively small fraction 
of the exposed survivors. This greatly affects the way 
the risk of low-level radiation exposure is evaluated. I 
wonder how we would look upon our data if no sur-
vivor had received any exposure resulting in kerma 
greater than 0.5 Gy. 

All this may seem to be of marginal importance, 
with "everyone" agreeing on risk estimates, risk 
projection models, etc. I, for one, am not so sure that 
the famous linear-quadratic dose-response assump-
tion, with no threshold, is as cast in concrete as one is 
made to believe, e.g., in the new ICRP recommenda-
tions soon to be published. What once was considered 
to be a cautious assumption necessary for the protec-
tion of health-a consideration I cannot argue (at least 
not yet)-is developing into a statement of scientific 
fact, or worse, an article of faith. 

I find this rather curious at a time when serious 
doubt is being cast on the correctness of carcinogenesis 
models entirely based on mutagenesis as the determin-
ing factor (see, as two of an increasing number of 
examples, B. Ames, Science 249:970-971, 1990, and 
Proc Natl Acad Sci USA, 87:7772-7776, 1990). Many 
scientists are now beginning to believe that cell killing

with the concomitant activation of cell-growth factors 
and deactivation of growth inhibitors may play an 
essential role in carcinogenesis. If that is so, then 
low-level radiation, with its absence of a cell-killing 
effect, may well demonstrate a threshold, a point made, 
in a slightly different context, by RERF Chief of Re-
search James Trosko (Radiat Res 123:241-251, 1990, 
and in Biologically based methods for cancer risk 
assessment, edited by C.C. Travis, New York, Plenum 
Press, 1989, p. 165-179). 

Of course, it is doubtful whether our epidemiologic 
data will ever be able to demonstrate, with an adequate 
degree of confidence, the existence (or absence) of a 
real threshold at low doses, notwithstanding the ap-
parent threshold in the LSS data somewhere between 
0.2 and 0.5 gy (Shimizu et al., RERF TR 5-88). Even 
though more than half of the survivors in the LSS are 
still alive and therefore a substantial number of cancers 
is yet to occur, statistical power may never be adequate 
for that to happen. However, an ever growing data set 
in the tumor registries is also a source of information 
that we are now beginning to evaluate (see RERF 
Update 2(2):5- 6, 1990). Maybe these data are (or will 
become) amenable to a more powerful analysis in the 
low-dose range. In any case, it appears to me that the 
resolution of critical questions about the shape of the 
response curve at low doses is much more likely to be 
found in the RERF data sets than in the jumble of 
studies on radiation workers and populations around 
nuclear facilities or exposed to fallout that are usually 
referred to when low- level epidemiologic studies are 
discussed. 

In the end, resolution may depend on better insights 
into the mechanisms of carcinogenesis in general and 
radiation carcinogenesis in particular. It is appropriate 
that RERF carefully analyze its abilities to help in 
providing such insight, applying the advanced research 
methodology now available and using the tissue, cell, 
and sera specimens obtained from survivors in the past. 
Such analyses are now underway. 

Annual Dues by May 1 
Chapter membership dues are due by May 1, 1991 

for the chapter' 1991-1992 business year. The dues 
are $10 and include a subscription for the chapter's 
Newsletter (6 issues a year), meeting announcements, 
training announcements and opportunities for CEU's. 
Chapter membership is a great way to keep up with 
what's happening for HP's, locally and nationally. 
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Annual Affiliates Night and 
Visit By National HPS President-Elect 

	

Subject:	 Low-Level Radioactive Waste Disposal: Past, Present, and Future 

	

Speaker:	 Frank Masse, National President-Elect and Director of Radiation 
Protection Programs Massachusetts Institute of Technology 

	

Date:	 Thursday, April 4, 1991 

	

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

Program: 

Menu: 

Cost: 

Reservations:

6:00 p.m. Social hour and Affiliates' Exhibits 
7:00 p.m. Dinner 
8:00 p.m. Presentation 

Entree choice of Beef Stroganoff over buttered noodles or Filet of Sole 
with Sauce Natua with rice Pilaf, fresh fruit, vegetable, and Black 
Forrest Cake 

$20.00 to be paid at meeting. Persons making reservations and not 
providing at least 24 hours notice for cancellation will be expected to 
reimburse the Chapter. 

Call Kathleen Schneider (301) 492-0320 during business hours or call 
(301) 596-2153 and leave a message after business hours and indicate 
entree choice. Affiliate members should also call to indicate entree 
choice. Reservations are needed no later than noon, Monday, April 1. 

The Speaker 
Mr. Masse is a

Board certified
Health Physicist
and holds a BS in
Physics and Math
from Northeastern
University, Boston. 
He was recertified
in 1982, 1985, and
1989. He serves as
Radiation Protec-



tion Officer for a 
wide variety of facilities at MIT and at Tufts-New 
England Medical Center. He is also prominent in 
academic programs and serves as a health physics
consultant to over 50 licensees. He is extremely active 
in the National HPS, has served on and chaired 
numerous committees, and was awarded Fellow Class

in 1986. His insights on radioactive waste stem not 
only from a wide range of hands on and 
academic/professional activities, but from serving as 
chairman of NELRAD (New England Radioactive 
Waste Consortium) and as a member of the Mas-
sachusetts Governor's Task Group on Low-level 
Radioactive Waste since 1983. 

The Subject 
President-Elect Masse will provide his perspective 

on the low-level radioactive waste management situa-
tion we now face as a nation and in Massachusetts in 
particular. You can get a flavor from his coauthored 
feature article and supplemental article on page 10 in 
the November 1990 National Newsletter. For ex-
ample, he raises questions about the number and type 
of treatment, storage, and disposal facilities needed; 
the economics involved; and the health, safety, and 
environmental issues of prolonged storage. 
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Risk and Regulation: A 
Congressional Viewpoint 

(Notes from a presentation by Dan Berkovitz, Associate Counsel for the 
Committee on Environment and Public Works, U.S. Senate at the Feb. 27, 
1991 BWCHPS Meeting) 

Kathleen Schneider 
Mr. Berkovitz provided quotes from a variety of 

sources, including recent testimony by EPA Ad-
ministrator Reilly, newspapers, and two recent books 
- one by Hal Lewis and one by former AEC Chairman 
Dixie Ray - to illustrate technology bashing and dif-
ferences in risk perceptions of the public and the 
scientific community. Environmental matters con-
sidered of low priority from a global perspective by the 
scientific community (e.g., oil spills and radiation) are 
high priority to the public and hence the elected repre-
sentatives of the public. Problems in differing 
priorities stem from our democratic system which 
must deal with the media, risk communication 
problems, and lawyers. In spite of these difficulties, 
the speaker remains optimistic about our political sys-
tem. 

He described some of the Clean Air Act Conference 
Committee negotiations in order to provide insight into 
the process. The senate's version included a provision 
to allow EPA to defer to NRC's regulatory program if 
NRC and Agreement State programs provide adequate 
protection of public health with an ample margin of 
safety. The House bill was silent on this matter. The 
senate's provision was approved only after the right of 
States to set more stringent standards was preserved. 
Dual regulation of radionuclide emissions by NRC and 
EPA turned out to be too difficult an issue to resolve 
at the staff level. The Senate and House conferees 
were briefed for about an hour on matters such as what 
is radiation, how the different standards compare to 
each other and to background, the potential impacts of 
dual regulation (negative impacts on the medical com-
munity were particularly convincing), and the consen-
sus among Federal agencies that there would be no 
health benefits. Such an opportunity for staff to brief 
the members is rare as is having briefing materials and 
graphics readily available. Although compromises 
may be needed to accommodate a few members, Mr. 
Berkowitz believes that - armed with convincing infor-
mation - a reasonable compromise was reached. 

One clear message for all Chapter members is how 
we can be effective in providing scientific input into 
the political process on the hill: 1) provide factual 
information in a clear, concise, and timely manner, 2) 
use objective spokesmen (i.e., persons who have no

clear agenda), 3) provide simple dramatic charts and 
graphics, when possible, and 4) provide information in 
person rather than just in writing. The speaker recog-
nized the difficulty in remaining in an informative 
mode rather than becoming a "lobbyist," but it is 
essential to the credibility of the information presented 
not to cross the line. 

Dosimetry continued from page 1 
radon dosimetry. Most admitted to finding the 
material easy to work with once the new ways were 
established. 

So far we have found only two negatives in using 
the material. First, it is somewhat sensitive to short 
wavelength light. It can be handled comfortably in 
incandescent lighting. secondly, it is strongly sensi-
tive to heating rate or readout temperature. The latter 
characteristic requires only that a controlled heating 
method be used for readout. 

On the positive side, we have found the small ex-
posure detectability to be 0.1 microSv at three standard 
deviations from the mean. This is small enough to 
determine the radiation exposure to an individual 
during a single working day. The material is usefulito 
10 Sv. Such a range provides for documenting even a 
radiation accident satisfactorily. Fading appears not to 
be a problem provided the dosimeter is shielded from 
short wavelength light. Annealing after large ex-
posures is a real surprise to lithium fluoride users--800 
degrees Celsius for one hour. Never fear, it survives 
well. 

Several users have now found the material to be of 
sufficient interest to order quantities of 500 to 1000. 
Workers in 8 countries have purchased from this 
source and, we suspect, several others have evaluated 
samples provided by the scientific team presenting the 
material to the attendees at the Vienna Conference. 

Our most convincing demonstration came at a time 
when the United States Supreme Court was debating 
women's right to work. The question was, can an 
employer require that a woman who is, or may be 
pregnant and working with hazardous materials leave 
her job. At precisely that moment in history a young 
woman came to her radiation safety officer to inform 
him that she might be pregnant. Her work involved 
working with a horizontal beam of cesium-137 gamma 
rays to calibrate instruments. 

The worker was outfitted with a dosimeter using 
two chips of the hypersensitive, aluminum oxide. The 

Dosimetry continued on page 5 
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Quality Assurance - The 
Key to Successful Radon 
Programs in the 1990's 

Ray Johnson 
In order to reach EPA's goals for radon abatement 

in the United States during this decade, Federal and 
state programs, as well a those of private industry will 
need a strong commitment to quality. To deal with 
public apathy and to assure credibility for convincing 
government agencies and school districts to take action 
will require a partnership for quality among those 
agencies, professional and trade associations, and the 
radOn industry. Most people will not commit their 
hard earned resources when they perceive poor quality 
or uncertainty in health risk analyses, radon measure-
ments, or mitigation technology. 

During the 1980's, thousands of companies entered 
the radon industry. Many of these businesses have 
succeeded, many have failed. The factor determining 
success or failure was most often a matter of quality; 
quality of management, quality of service, quality of 
products, quality of analyses, and quality of technol-
ogy. Continuing success for these companies will 
depend on their emphasis on quality in every aspect of 
their business. This statement also applies to Federal 
and state programs. Successful programs will imple-
ment the principles of good quality assurance, not just 
in their measurement programs, but also in their cus-
tomer service programs, their written and verbal com-
munications, their staff training, in production and 
sales, in accounting, in management, in state-of-the-art 
technology, in ethics, and in professionalism. 

For credibility with the general public, Federal and 
state programs need to work with the private sector to 
assure the highest quality in communications. With so 
many demands on their attention, an increasingly 
knowledgeable public will not respond to anything less 
than the highest quality in print, voice or video media. 
Customer service for both government and the radon 
industry will need to be prompt, efficient, courteous, 
careful, knowledgeable, cheerful, and follow-up on 
commitments. The public has no patience for anything 
less in service. Staff people must be well trained. 
Companies in the radon industry must realize that 
radon measurement and mitigation are sciences that 
require careful attention to technology. Learning this 
technology and keeping up with new developments 
requires a commitment to training.

Successful federal and private programs will need 
high quality management. The public will not support 
programs when they have doubts about the integrity, 
ethics, professionalism, ad competence of manage-
ment. It is up to management to set the standards for 
quality and to demonstrate quality by their own ex-
ample. To achieve a quality revolution in radon abate-
ment programs will require that management at every 
level become obsessed with quality. A commitment to 
quality means that quality is at the top of every agenda. 
It means insisting on quality in every aspect of radon 
programs. It means measuring every action, service, 
or product for quality, and constantly striving for im-
provements. It means training everyone to assess 
quality and establishing rewards for quality. It means 
involving all the players in the government, profes-
sional, and private sectors. Furthermore, quality im-
provement never ends. To recognize and implement 
all of these attributes of quality programs is the surest 
road to successful radon programs in the 1990's. 

Dosimetry continued from page 4 

dosimeter was read each day and compared to a refer-
ence kept in a neutral location. The result was that 
positive exposures of the order of 0.1 to 0.2 microSv 
were reported for each day of work. The conclusion 
of the worker, the radiation safety officer, and the 
employer was that negligible risk was involved in the 
job and that she could work for the duration of the 
pregnancy. 

We're only beginning to see the impact of hyper-
sensitive thermoluminescence dosimeters. Each of us 
is, of course, intrigued with a new radiation detector. 
Those who fear being found scattering radioactivity 
about needlessly will fight it with a passion. Some 
dreamers believe that diligence in measurement may 
one day belay the fear of the unknown--the invisible. 

H P Reclassification 
John Taschner 

The Office of Personnel Management and Budget 
(OMB) is developing a new classification for govern-
ment health physicists under the GS series 1306. 
Chapter members should contact their personnel of-
fices to look for proposed changes in April 1991. 
Comments on these revisions from Chapter members 
can be very helpful. Please send your comment to 
OMB. 
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RSO, Inc. Offers New 
Training Programs 

Richard DiSalvo
President, Radiation Service Organization 

RSO, Inc. will soon offer many new training 
programs for everyone involved in radiation safety, 
radioactive wastes, and hazardous materials. RSO, 
Inc. recently received a grant from the Department of 
Economic and Employment Development of 
Maryland to develop a series of training programs for 
implementing regulations of the NRC, OSHA, EPA, 
and DOT. 

These courses will meet training requirements for 
fundamentals of radiation protection, radiation safety, 
risks of occupational exposure, ALARA principles, 
laboratory safety, hazard communication, chemical 
safety, emergency response, respirator training, mixed 
wastes, DOT driver requirements, drug awareness, fire 
safety, right-to-know, instrumentation, and how to 
develop and implement quality assurance programs.

These courses will be tailored from a few hours for new 
employees up to 5 days for advanced courses, such as 
the 40 hour course for radiation safety officers. 

RSO, Inc. has retained Ray Johnson to coordinate 
the development and presentation of these courses. 
Ray is a certified Health Physicist and Licenses Profes-
sional Engineer with over 30 years experience in radia-
tion safety and training. Since 1985 Ray has 
conducted over 125 workshops and seminars on radia-
tion measurements, radon, mitigation, quality as-
surance, risk assessments, and risk communications. 
He has published over 100 books and papers on radia-
tion measurements, health risk analyses, radon 
dosimetry, environmental monitoring, emergency 
response, radioactive waste, government policies, con-
gressional testimony, and risk communications. 

Ray will draw upon other RSO staff for these cour-
ses including Jack Patterson and Greg Smith (both 
CUPs) and other professional health physicists, and 
experts in radiation safety, waste management, 
transportation, laboratory measurements, and quality 
assurance. 

Baltimore-Washington Chapter 
Health Physics Society , 

Annual Affiliates Night 

Low-Level Radioactive Waste Disposal: 
Past, Present and Future 

Frank Masse
President-Elect, Health Physics Society 
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Rockville, MD
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