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The Effects Of Ionizing Radiation 
On The Developing Embryo 

The following article was prepared from notes taken by John Jacobus from a 
presentation by Dr. Robert Brent at the April 19, 1995 meeting of the Balti-



more-Washington Chapter. Dr. Brent is a Distinguished Professor of Pediat-



rics and a Louis and Stein Professor of Pediatrics, Radiology, and Anatomy at
the Jefferson Medical College of Thomas Jefferson University and the Alfred I 

duPont Institute. 

At the Chapter meeting, 40 attendees were 
privileged to hear a presentation by Dr. Robert 
Brent on his pioneering work involving radia-
tion-induced mutations in embryos. Dr. Brent 
is a world expert on birth defects, and has 
received many awards in this country and over-
seas. He has been an advisor on many com-
mittees for NIH, the NCRP, and the FDA, and 
is frequently consulted by other physicians 
regarding reproductive risks. 

During Dr. Brent's presentation, he pointed out that the study of 
developmental birth defects is both complex and controversial. Specifi-
cally, the occurrence of birth defects is very emotional and not frequently 
discussed in families or society. Like mental retardation, mental illness, 
genetic birth defects, and senility in old age, there is a reluctance to 
acknowledge the existence of a problem or its severity. Also, there is a 
tendency in our society to blame "someone," whether it is a new drug, a 
nearby industry, or a government facility, for any birth defects that may 
occur. 

Dr. Brent mentioned two axioms that should be familiar to all health 
physicists. Specifically, 1) not every malformation is caused by a specific 
agent, and 2)any specific malformation can be caused by many different 
agents. Another important point that Dr. Brent emphasized several times 
is that a lack of knowledge of natural reproductive risks leads to a frequent 
misunderstanding and misinterpretation of data. This leads to a false risk 
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projection for ionizing radiation or other agents. 

Dr. Brent suggested that normal events leading to 
abortion of a developing human embryo will occur an 
astounding 35% of the time during the first month of 
pregnancy. This risk decreases to 15% after the first 
month. Of those embryos that come to term, 11% are 
born with genetic defects and 3% will have true devel-
opmental malformations. In addition, 4% will be born 
prematurely, 3% will suffer growth retardation, and 
2% will be stillbirths. This high incidence of reproduc-
tive risks should be expected since we encourage the 
freedom of every woman to conceive. 

Without this knowledge of the real underlying bio-
logical risks to the embryo, the effects of external risks, 
such as radiation, may be over emphasized. This leads 
to the appearance of a threshold response as radiation-
induced effects are surpassed by naturally-occurring 
developmental risks to the embryo. An example of this 
situation involves a re-examination of microencephaly 
data from Hiroshima. If the naturally occurring cases 
of microencephaly are considered, then radiation-in-
duced microencephaly rquires greater than 60 rads, 
instead of a projected dose of 10 or even 1 rad. 

Unlike the problems associated with other types of 
toxin studies, animal research is useful for studying 
radiation-induced developmental mutations according 
to Dr. Brent. Factors such as uptake of an agent, and 
percentage of an agent crossing the placenta are not 
species related as with many drugs. Thus, by simply 
correlating the stage of rat embryo development with 
that of the human, Dr. Brent's research showed that 
specific effects from ionizing radiation are very time 
dependent. 

Dr. Brent's work has shown that at a high radiation 
dose during the first 14 days of human embryo devel-
opment, the embryo is very resistant to malformation. 
During this time the embryo is more sensitive to toxins, 
such as alcohol, which could lead to embryo death. 
From 14 to 40 days in the human, high dose irradiation 
could lead to major malformations during an embryo's 
development. From 40 days to term, cell depletion 
within various organs may occur from radiation expo-
sure, but the corresponding functional loss may not be 
significant. Dr. Brent said that an example of this 
effect shows that early irradiation does not affect brain 
development. Irradiation during the later stages of 
organ development, however, results in cells not mi-
grating to the surfaces of the brain.

From informal discussions that followed, Dr. Brent 
clearly provided a lot of information that interested the 
meeting attendants. 

Affiliates Committee 
Status Report - May 1995 

Thomas H. Essig, 1994-95 Chairperson 

Earlier in the Chapter year, I set a goal to increase 
Affiliate membership to the point that a new, expanded 
format for the Chapter Affiliate's Night could be con-
sidered. A letter was sent to 105 potential BWCHPS 
Affiliate Members during November 1994, inviting 
them to join the BWCHPS. As a result of this letter 
writing campaign, the total number of BWCHPS Af-
filiate Members has been increased to 17. 

I sent a questionnaire in February 1995 to the 17 
BWCHPS Affiliate Members to determine their pref-
erences for three Affiliates Night format options which 
I outlined. Unfortunately, only about one-third of 
them responded, leaving me little option but to con-
tinue with an Affiliates Night format similar to that we 
have had in the past. There is, however, one important 
difference. In the process of firming up the details for 
this year's Affiliates Night, I inquired if any Affiliate 
Members would be interested in making a short tech-
nical presentation during that portion of the meeting 
where we would ordinarily have a speaker (i.e., right 
after dinner). I probably shouldn't have been surprised 
by the response, but I was. As of this time, eight 
Affiliates have indicated an intention to display prod-
ucts and services during the Social Hour and four of 
them have indicated a desire to make short technical 
presentations after the dinner portion of our meeting 
on product or services which their company offers. 
Both of these numbers could increase because, as of 
press time, I haven't heard from all of them yet. One 
of our Affiliates (Scinta, Inc. - Dr. Bernard Shleien) 
has offered to donate three of his product offerings as 
door prizes -- you will have to see these for yourself 
and take a chance on winning one of them!! 

Having our Affiliate Members occupy our technical 
presentation time period will be a new venture for us, 
to my knowledge. I believe it will be an enjoyable and 
rewarding evening. Please send our Affiliate Mem-
bers (and the Affiliates Committee as well) a positive 
message by coming out and supporting this year's 
Chapter Affiliate's Night meeting!! 
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Affiliate's Night 
and Annual Business Meeting 
Come Out And Support Our Affiliates 

(and get the latest word on products and Services) 

	

Date:
	

Wednesday, May 31, 1995. 

	

Location:	 Holiday Inn Crowne Plaza 
1750 Rockville Pike 
Rockville, Maryland 
(Opposite Twinbrook Station on Metro Red Line) 

Speakers: This is Affiliates' Night and a number of the affiliates have requested 
time to make technical presentations on topics related to their products 
and services as noted below. Time permitting, Charlie Willis will also 
make a presentation. 

Affiliate	 Speaker	 Topic 

Eberline Instruments
	

Alen Brown	 The E-600 Survey Instrument 

Rust Federal Services
	

Jeff Bell	 Capabilities and Experience of Rust Federal Services in 
Remediation of Radiological and Mixed Waste Sites 

Atlantic Nuclear
	

Mike Rook	 Survey Meter Simulator and Application of MOSFET 
Sensors to Patient Dosimetry in Radiation Therapy 

Landauer,Inc.	 Chuck Anderson	 10 CFR 20 and Dosimetry Report Changes Required 

Rad Elec, Inc.	 Paul Kotrappa	 Electrets 

Other affiliates include: F&J Specialties Products, LND, Inc., Canberra Nuclear Products Group, RSO, Inc., and 
Victoreen, Inc

Speaker: 

Time: 

Reservations:

Charlie Willis, 
Technical Assistant to the Director, Division of Technical Assistance, 
Office of Nuclear Reactor Regulation, USNRC, will speak on: 
The Value of a Person-Rem Saved 

6:00 - 7:00 p.m. Social Hour (cash bar) and direct contact with 
our affiliates 

7:00 - 8:00 p.m. Dinner. ($20.00 members and one guest, $25.00 
non-members). Choice of Homemade Lasagna or 
Filet of Sole Florentine with Lemon Butter preceded 
by a Tossed Garden Salad with Plaza Dressing and 
followed by New York Style Cheesecake. 

8:00 p.m.	 Speakers 

Call the Chapter telephone, 301-949-4178, and leave your name, menu 
choice and phone number (please speak slowly and distinctly so that 
we can type the reservation list from the recording). Reservation cut-off 
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is noon, Monday, May 29, 1995. Cancellations must be received at 
least 24 hours prior to the dinner or you may be required to pay for the 
meal 

Charlie Willis 
In addition to being the Technical Assistant to the 

Director of the NRC's Division of Technical Assis-
tance, Charlie is the Co-director of radiation science 
courses at Georgetown University. He has been active 
in the Chapter, having served as Director of the Certi-
fication Preparation Course, Chapter President, and 
most recently as Chairperson of the Science Teachers' 
Workshop Committee. He is also active in the national 
HPS and is currently a member of the Board of Direc-
tors. Charlie is a Certified HP, a registered Criticality 
Safety Professional and a Fellow of the HPS. He has 
authored over 100 technical papers and publications, 
including the Health Physics Annotated Bibliography 
and Health Physics Operational Monitoring 

Charlie's Topic 
The basic need for the Health Physics profession is 

graphically presented in Ralph Lapp and Jack 
Schubert's Radiation: What It Is and How It Affects 
You, and the question of the value of a person-rem 
saved is central to the health physics profession. Some 
people believe that the long-standing criterion of 
$1,000 per person-rem should be increased to reflect 
inflation and the revised estimates of radiation risks 
and, ultimately, to facilitate the establishment of more 
stringent requirements, Other people, such as Bill 
Mills, contend that we have gotten away from our real 
goal of protecting people and the environment and are 
wasting valuable resources on avoiding doses that are 
already trivial. Despite this disagreement, it seems

clear that a "dollars-per-person-rem" criterion is 
needed and that it roughly defines the boundary be-
tween the region where health physicists are benefac-
tors of society and the region where they become 
parasites, 

A number of factors need to be considered in assess-
ing the value of a person- rem saved. These include the 
risks associated with small doses, the benefits associ-
ated with avoiding those risks, the impact of diverting 
resources from other uses, "present worth" considera-
tions for both costs and benefits, and the distributions 
of costs and benefits, 

These are not new considerations for society and 
have long been addressed for non-radiological risks. 
For example, in 1690, Sir William Petty calculated a 
value of a human life that translates to about $0.20 per 
person-rem. Conditions have changed since that time, 
however, and applying Sir Petty's methodology to the 
USA today yields a value that is consistent with the 
upper bound of the Health Physics Society's range of 
values, —.e. about $200 per person-rem, On the other 
hand, some utilities are reported to be willing to spend 
$25,000 or core to avoid a person-rem! 

The basis for the present NRC value and some 
questionable aspects of its application, as well as the 
basis for, and the arguments against, the proposed 
changes will be discussed, The views expressed will 
be those of the speaker and will not represent the 
position of his employer. 

Special Announcement 
Joint Meeting With ANS 
Washington, DC Section 

June 13, 1995 

National Naval Medical Center
Bethesda, MD 

Panel Discussion on 
Food Irradiation 
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Communication Insight 
No. 6 

Raymond Johnson
Communication Sciences Institute 

What is the
Right Way to Communicate? 

Health physicists often pose difficult communica-
tion scenarios for me and then ask what is the right way 
to respond. For example, what do you say to the 
woman who does not want a LLRW disposal site near 
her is because she does not want the glow attracting 
aliens from outer space? These HPs seem disap-
pointed when I do not immediately give a clear, simple, 
concise answer. 

There are three reasons why I cannot give a simple 
answer. First of all, there is not one simple answer, 
but many possibilities. Second, the choices among 
these possibilities depend on what you wish to achieve 
from the communication. And lastly, effective com-
munication is not about right and wrong ways. Instead, 
communication is a process which either brings you 
closer to or further away from your goal. Further-
more, it is not a matter of using the "right" words. As 
we learned in last month's column, the words are only 
a small part of effective communication. What is more 
important is the manner in which the words are con-
veyed, in terms of tone of voice, expression, body 
language, and sincerity. 

If I attempt to give a response, it would be my 
response for meeting my objectives. Your goal for 
communication and therefore your choices of response 
may be entirely different from mine. To help you find 
a response that is appropriate for your goal, I would 
ask you three questions. First, "What do you wish to 
accomplish with this communication?" You need to 
have a goal or outcome in mind in terms of a response 
or behavior you would like from the other person. 
Otherwise, how will you know if your communication 
was successful? Second, "What responses occur to 
you?" I would encourage you to come up with at least 
five responses, and preferably 10 to 15. And third, 
"Which response would you choose from the possibili-
ties and how would this response help you reach your 
goal for this communication?" 

To improve your options for effective communica-
tion, you could also attempt to determine what the 
other person values. When you can answer the ques-
tion, "What is in it for me and what is in it for them?"

you then have a basis for real communication which 
meets everyone's needs. 

This approach may sound difficult or complicated, 
and it is. So, why would you want to bother? The 
answer is a function of your goal and your values. Is 
the communication important to you in terms of credi-
bility, relationship, understanding, empathy, and car-
ing? If so, then every effort you make to communicate 
"the right way" is worthwhile for achieving your val-
ues.

Communication Insight 
No.7 

Raymond Johnson 
Communication Sciences Institute 

Dealing with
Anger in the Workplace 

How do you respond when carrying out your duties 
for radiation safety as a health physicist and someone 
says, "Your program is a stupid waste of time!" When 
you are confronted with antagonism in the workplace, 
what do you say? What messages come to mind? 
What would you like to say, but know that it would 
only cause more trouble? 

Health physicists are often viewed as radiation cops 
whose job is to make other people's lives more diffi-
cult. Consequently, radiation workers may see our 
efforts as an interruption, a nuisance, and an interfer-
ence in getting the job done. They would like us to go 
away and leave them alone. And, they express their 
feelings with anger. What do we do? 

Our typical reaction when confronted by someone's 
anger is to also get angry. Its not easy to stay cool when 
someone is shouting in your face. This is especially 
difficult when you believe their anger is not justified 
and they are blaming you for the situation. When your 
own feelings of annoyance, frustration, and anger get 
hooked, your opportunity for effective communication 
is essentially gone. Can you turn off your feelings 
when faced with another person's anger? The answer 
is yes, but not easily. When confronted by others out 
natural instinct is to defend ourselves. After all, we are 
only trying to do our job, and radiation safety is for 
their benefit. 

There are three things we can do: 1) The first is to 
decide to be non-defensive. For me, this means figu-
ratively reaching into my head and turning a switch 
which shuts off my own feelings and opens a channel 
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to hear the other person's feelings. If I get caught by 
surprise, and forget to turn the switch, I automatically 
get angry and respond defensively. Deciding to be 
non-defensive means that it is OK for the other person 
to express their feelings. I then reflect the feelings I am 
hearing, in the best way I can (see Insight in Commu-
nication, No. 4, The language of Feelings). 

2) The second option involves not giving the other 
person anything to push against. If we respond with 
criticism, anger, or self justification we give the other 
person more ammunition to feed their own anger and 
the communication disintegrates. To avoid respond-
ing in anger you could say, "I know it is frustrating and 
we do ask a lot from you to meet our safety require-
ments." It is OK to agree with their feelings, although 
not necessarily with their technical rationale. We do 
not have to make the other person wrong for their 
feelings. 

3) The third option is to begin building a bridge for 
rapport and this will be the subject of next month's 
article. 

Communication Insight 
No. 8 

Raymond Johnson
Communication Sciences Institute 

Building a Bridge for Rapport 
Last month I proposed three options for dealing with 

anger in the workplace: 1) decide to be non-defensive, 
2) do not give the other person anything to push 
against, and 3) begin to build a bridge for rapport. 

When communications break down due to conflict, 
differences of opinion, and anger, the situation is as if 
you are on one wall of a canyon and the other person 
is on the opposite wall. A canyon or chasm separates 
you and prevents effective communication. I call this 
the canyon of differences. These differences include 
beliefs, values, language, feelings, culture, race, age, 
sex, resistance, ethics, understanding, perceptions, 
prejudices, motives, roles, attitudes, and needs to con-
trol for self preservation. With all these differences, 
how can we ever communicate, even under the best of 
circumstances? The answer is we build a bridge across 
the canyon of differences. 

Before we can begin to build a bridge, however, we 
need to establish the ground represented by you and 
the other person. In other words, where are you and

where is the other person? What are your needs and 
what does the other person have to offer? For example, 
you may need recognition, support, security, apprecia-
tion, and love. The other person may offer money, 
rewards, acceptance, and encouragement. Con-
versely, what is the other person's needs and what 
resources do you have to offer? The other person may 
have needs for safety, reassurance, and winning. You 
may offer your intelligence, skills, experience, train-
ing, and desire to help. 

The next question to ask is "what is in it for you?" 
For example, you could gain credibility and be seen as 
honest, real, and committed. You also need to consider 
"what is in it for the other person?" The other person 
might want to be heard, to not feel discounted, and to 
be in control. 

You can now begin to lay planks for a bridge of 
rapport. These planks involve establishing a common 
ground. What do you both share in common and agree 
upon? What are the positive qualities that you see in 
the other person? Other planks could include showing 
respect and empathy, hearing the other person's feel-
ings, and presenting body language and voice tone that 
convey a sincere interest in resolving differences. You 
could also speak in the other person's language and 
compliment them in meaningful ways. For example, 
you could compliment them for their sensitivity and 
interest in hearing feelings, or for their dedication and 
desire to do things right. You can build a bridge for 
rapport by laying as many planks as possible to support 
a relationship in common with the other person. 

Comments? Contact RadTrain@AOL.COM . 

IAEA Draft Transport 
Regulations Available for 

Comment 
Wendell Carriker 

The availability of a draft of the International 
Atomic Energy Agency (IAEA) transportation regula-
tions expected to be published in 1996 is available for 
public comment. It is being announced in the Federal 
Register by the U.S. Department of Transportation 
(DOT), Research and Special Programs Administra-
tion (RSPA). 

Many countries and international transport organi-
zations throughout the world have adopted the stand-
ards of the IAEA' s "Regulations for the Safe Transport 
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of Radioactive Material" (Safety eries No. 6). The 
Hazardous Materials Regulations (HMR; 49 CFR 
Parts 171-180) permit the import and export of radio-
active materials, under certain conditions, if packages 
are prepared for shipment in accordance with the IAEA 
regulations. The HMR are periodically amended to 
allow conformance with most of the IAEA regulations 
for domestic transportation. This most recent draft of 
the IAEA regulations was prepared in January 1995. It 
is the result of many metings at the IAEA since 1987 
in which representatives from member nations pro-
posed and reviewed needed changes to improve the 
effectiveness of regulation for radioactive materials 
transportation. 

The IAEA transport regulations are considered by 
the UN Committee on the Transport of Dangerous 
Goods as the standards to be followed for the interna-
tional transportation of Class 7 hazardous materials. 
For many years, the International Civil Aviation Or-
ganization (ICAO), "Technical Instructions for the 
Safe Transport of Dangerous Goods by Air" and the 
International Maritime Organization (IMO), "Interna-
tional Maritime Dangerous Goods Code" have incor-
porated essentially all minor and major changes in the 
IAEA standard with negligible variations, if any. All 
nations with major nuclear programs involved with 
significant commercial transportation of nuclear mate-
rials incorporate the IAEA standards into their trans-
portation regulations; in some cases the IAEA 
regulations are adopted by reference. 

At the present time, both RSPA and the Nuclear 
Regulatory Commission are revising the domestic 
transportation regulations to incorporate most of the 
provisions of the 1985 IAEA regulations, as amended 
in 1990. It is expected that the U.S. regulations in the 
futue will adopt provisions that will be in the 1776 
IAEA regulations. 

A few of the expected changes between the 1985 
and 1996 IAEA regulations involve: 

- A higher performance Type C package for large 
quantities of materials tranported by air. 

- Exclusive use of the International System of Units 
(SI Units) in the regulations and on labels and shipping 
documents. 

- International Commission on Radiological Pro-
tection standards (ICRP 60/61) impacts on radiation 
protection programs and limitations on quantities and 
classification of radioactive materials. 

- For fissile materials, calculational procedures for

criticality and identification of Criticality Safety Index 
(CSI) on documents and packages. 

- Revise shipping names and UN Identification 
Numbers. 

- Specific requirements for uranium hexafluoride, 
both fissile and non-fissile. 

It should be noted that during the time since January 
when the current draft was prepared, several technical 
meetings have been held resulting in changes in some 
of the provisions of the draft regulations. Some of 
these changes concern: content and performance crite-
ria for Type C packages; shipping names and UN ID 
Numbers; and the requirements for uranium 
hexafluoride. Comments received on the January 1995 
draft will be reviewed and considered by RSPA to the 
extent possible during meetings at the IAEA, but it 
must be recognized that the regulatory development 
process is in the final stages. Prior to the September 
1995 Revision Panel meeting at the IAEA, a public 
meeting will be announced in the Federal Register to 
allow RSPA to discuss the preliminary positions and 
to obtain public input. It must be recognized that the 
development of international standards involves ex-
tensive deliberations with efforts to achieve consensus. 
As a result, the final standards often incorporate pro-
visions that do not represent the positions presented by 
every nation. 

Copies can be obtained from, and comments should 
be submitted to, The Dockets Unit (DHM-30), Room 
8421, Research and Special Programs Administration, 
U.S. Department of Transportation, 400 Seventh St. 
S.W., Washington, D.C. 20590; (202) 366-5046. 

Book Review 
The Nuclear Waste Primer 
Revised Ed., Washington, DC 

League of Women Voters Education Fund, 170 p, 
1993

Charlie Willis 

Life is full of disappointments and this book cer-
tainly is one of them. The League of Women Voters 
(LWV) has a reputation for presenting correct and 
unbiased assessments of important issues so I hoped 
this would be a useful book. That hope was dashed by 
the book's second sentence which refers to "discarded 
nuclear fuel." While waste disposal practices have 
fallen short of perfection, it is a gross distortion to 
suggest that spent fuel has simply been discarded. 
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It could be hoped that the "discarded nuclear fuel" 
phrase was just an error but that delusion ended with 
the third sentence which says that "nuclear waste re-
ceived little attention from government policymakers" 
until 1975. If the authors actually are unaware of the 
Congressional hearings on radwaste in 1958, the radia-
tion issue in the presidential campaign of 1956, etc., 
they have been negligent, to say the least. If they do 
know about these events and still offer this mischarac-
terization, duplicity is evident. 

Chapter two begins with a discussion of natural 
radiation, including radon "the importance of which 
has only recently been recognized." As I remember it, 
(a) in 1905 Pierre Curie demonstrated that radon could 
give lethal radiation doses to laboratory animals, (b) in 
1921 the high incidence of lung cancer among central 
European pitchblende miners was attributed to radon, 
(c) in 1939 Robley Evans recommended an MPC of 10 
pCi/L, (d) Duncan Holaday developed the "working 
level" approach to radon control in 1957, (e) in 1966 
the "hot homes" problem was identified, and (f) in 
1972 the Surgeon General's Guidelines were issued. 
Even I have trouble seeing these developments as 
"recent." The truth, of course, is that radon did not 
become a subject of public controversy until the 1980s. 

Errors abound, ranging from the tables to the glos-
sary. For example, the table labeled "Figure 2" says 
that, in 1985, 110,000 air transport workers were ex-
posed with the average dOse being 0.35 rem for a 
collective dose equivalent of 400 person-rem. The 
Glossary begins with the misdefinition: "activation 
products. Atomic fragments absorbed by the steel of 
the reactor vessel or by the water used for cooling" and 
ends with "volume reduction. Various methods of 
waste treatment, such as evaporation of liquids..." 
Evaporation, of course, is not volume reduction and 
now that the low-level radwaste debacle has placed 
such a premium on volume reduction, evaporation 
largely has been abandoned. Most of these errors seem 
to be the harmless bumblings that are to be expected 
of someone writing about an unfamiliar topic. Casti-
gating the Atomic Energy Commission for failing to

regulate mill tailings until Congress gave it the neces-
sary authority is another matter. 

Omissions are sometimes more troublesome than 
the statements. For example, there is nothing wrong 
with reporting that "One of the worst radioactive waste 
spills in U. S. History occurred in July 1979 ... near 
Churchrock, New Mexico." It seems deceptive, how-
ever, to fail to mention in the subsequent discussion 
that no one was hurt or even technically overexposed 
as a result of this "worst spill." Similarly, the nongov-
ernment resources listing is replete with activist or-
ganizations but the Health Physics Society is 
conspicuously absent. Furthermore, the Publications 
list contains nothing from the HPS. 

The claim on the cover of a "nonpartisan perspec-
tive" is not realized (or even sought) but the agenda is 
not completely hidden; Chapter 7 makes it quite clear 
that the objective is to promote political activism, i.e. 
opposition to whatever the Government is attempting. 
The Chapter begins with a statement attributed to 
Margaret Mead: "Never doubt that a small group of 
thoughtful, committed citizens can change the world; 
indeed, it is the only thing that ever has." Ms. Mead 
may have made the statement but that does not make 
it truthful or even rational. After Oklahoma City, 
almost no one questions the ability of political activists 
to have an impact, but other things do matter. It seems, 
for example, that the "father of modern chemistry," 
Antoine Lavoisier, did more to change the world than 
did the political activists who murdered him. This 
book, if not the League of Women Voters, is not 
concerned with such questions. Rather, it is dedicated 
to promoting activism. 

The final shock comes at the bottom of the last page: 
it is a U. S. Government Printing Office publication! 
My tax dollars helped pay for the publication of this 
polemic! Now there is something to incite me to 
activism. 

Note: Jack Bell tells me I shouldn't have been 
surprised because the first edition was just as bad. 

Health Physics Technician Needed 
Minimum 2 years' college in technical subjects, 6 months experience in radiation safety surveys. Independent 

worker for assignments at hospitals and radiation research facilities in the DC area, including the National Institutes 
of Health. Transportation required. AA or BS in sciences preferred. EOE. 

Fax a resume to 301-498-3017 or call 301-953-2482. 

Mail to RSO, Inc., P.O. Box 1526, Laurel, MD 20725.
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NRC Meritorious Service Awards 
Nancy Osgood for 

Engineering Excellence 
Yes, Nancy does find time to do something besides 

direct the Chapter's Certification Examination Prepa-
ration Course; she does her job with the NRC and does 
it exceptionally well. Nancy is a Project Manager in 
the NRC's Office of Nuclear Materials Safety and 
Safeguards and she is a recognized expert in the trans-
portation of nuclear materials. The award was given 
"In recognition of her exceptional accomplishments in 
applying sound engineering principles to achieve prac-
tical and effective solutions for the safe transport of 
radioactive material. Ms. Osgood has responded to the 
most difficult technical challenges in an outstanding 
manner." 

" She has directed shipments of very heavy and very 
large components, such as decommissioned steam 
generators and reactor vessels, with technical skill and 
astute safety judgement, allowing these shipments to 
proceed through transport and disposal without inci-
dent. Ms. Osgood has contributed significantly to 
enhancing our nation's health and safety." It may not 
be politically correct to say such things about a gov-
ernment worker these days, but we can be glad that 
such accolades are earned. The Chapter appreciates 
and applauds Nancy's contributions.

Falk Kantor for 
Scientific Excellence 

At the 1995 NRC Awards Ceremony, Falk received 
overdue recognition for his outstanding contributions 
to the NRC emergency preparedness program, which 
is one of the most contentious of the NRC activities. 
Falk played a major role in the hotly contested licens-
ing of the Seabrook nuclear power plant in 1990, as 
well as in the bitter battle over the NRC's reaffirmation 
of the adequacy of the emergency preparedness for the 
Pilgrim facility in 1991. The next year brought Hurri-
cane Andrew and a host of emergency preparedness 
problems for the Turkey Point plant and, again, Falk 
had a central role is bringing the issues to satisfactory 
resolution. 

More recently, Falk has distinguished himself in 
negotiations that led to a revised memorandum of 
understanding between the NRC and FEMA. Further-
more, in addressing new reactor designs, Falk devel-
oped new criteria for emergency preparedness reviews 
and engaged in precedent-setting discussions with 
FEMA. The Nation is fortunate to have such a distin-
guished individual dealing with the hypersensitive is-
sues of radiological emergency preparedness. 

Your NORM Committee at Work 
The Health Physics Society NORM Committee met on February 14 to 17 in Lakeland, Florida. The focus of the 

meeting was a review of the phosphate mining and processing operations in that area. The Committee continued its 
development of an ANSI standard on NORM through some restructuring of the scope and revised writing assignments. 
Another meeting will be held in conjunction with the National Health Physics Society meeting in Boston. 

Floyd Galpin (Chapter Board member) with HPS NORM Committee 
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Electronic Dosimetry: 
Active vs Passive 

The 1995 Southeastern Regional 
Meeting 

Jack Bell and Charlie Willis 

The Atlanta Chapter can be proud of its Southeast-
ern Regional Meeting ( at the Lenox Inn in Atlanta on 
March 4-5, 1995). By concentrating on a subject that 
is both important operationally and largely unexplored 
in HPS meetings, they provided an interesting and 
informative meeting. This is what the Southeast Re-
gional Meeting is supposed to be, almost. That is, this 
meeting illustrated that Chapter initiative and effort 
can produce a rewarding meeting. The next step, we 
hope, is for these meetings to grow to the point where 
they provide a significant financial benefit to the host 
Chapters. Perhaps Ben Bosco and the Mid-South 
Chapter will take that next step in 1996. 

This meeting came at an opportune time, when 
many organizations are evaluating the use of electronic 
dosimeters to replace the familiar "self readers" as 
secondary dosimeters and/or TLDs as primary dosime-
ters. The dozen papers and a panel discussion ad-
dressed the practical aspects of the issues. Most of the 
papers were based on solid experience and are of real 
value. The authors are being encouraged to publish the 
material so it is available to a wider audience. 

There seems to be general agreement that electronic 
dosimeters have several advantages over other 
dosimetry systems, particularly in automated access 
control systems, in support of an ALARA program, 
and in operations where accurate measurement of 
small doses is important. Conversely, several short-
comings of electronic dosimeters were noted, espe-
cially for use as "dosimeters of record." These 
shortcomings including: calibration difficulties, poor 
measurements of beta doses, the lack of appropriate 
American standards (especially for processing), and 
the lack of a NAVLAP accreditation program to meet 
the requirements of 10 CFR Part 20.1501. As a con-
sequence of these shortcomings, there does not seem 
to be agreement on whether electronic dosimeters are 
appropriate for use as the primary dosimeters. Some 
speakers warned against moving too rapidly into elec-
tronic dosimeters while other speakers report that, after 
appropriate study, their organizations are making the 
change, or plan to do so in the very near future. 

It was particularly encouraging to hear of the pro-

gress that has been made in the last decade. An evalu-
ation in the early 1980s found electronic dosimeters to 
be unreliable, difficult, time-consuming to calibrate, 
and inherently under-responsive to high radiation 
fields. The last decade has brought significant im-
provements on all counts. There is progress in stand-
ards as well, in that European standards exist and 
American standards are being developed in revisions 
of ANSI N13.11 and N13.27. A draft N13.27 encom-
passing electronic dosimeters is expected by the time 
of the HPS Annual Meeting in Boston. 

The Baltimore-Washington Chapter was not domi-
nant at Atlanta, but Jack Bell and Bob Loesch were 
prominent on the panel and affiliates Bicron and Can-
berra exhibited their wares. Perhaps we can do better 
next year at Nashville. 

New Members 
We extend a hearty welcome to the following new

members: 

Douglas G. Ashby
National Security Agency 

Tad M. Blanchard
EHG/National Health Services, Inc. 

Paul R. Daniel
Booz-Allen & Hamilton 

Richard J. Guimond
U.S. Depai	 Intent of Energy 

Ramachandran Subbaratnam
National Institutes of Health 

Randolph L. Sullivan
Program Management, Inc. 

Also rejoining us (his membership never lapsed),
from Dallas, Texas 

John P. Jacobus
National Institutes of Health 

Retirees' Corner 
Got a note from Warren Keene. He bought a 19' 

Flying Scot sailboat and is crewing on another boat in 
preparation for racing. Sounds like fun. 
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Affiliates' Night 
May 31, 1995

Please Support Our Chapter Affiliates 
Atlantic Nuclear
	

Nuclear Research Corporation 
Mike Rook/John Anderson 	 Mr. Thomas O'Malley 
1020 Turnpike Street, #9	 125 Titus Ave., P.O. Box H 
Canton, MA 02021	 Warrington, PA 18976 
0 617-828-9118 F 617-828-1319	 215-343-5900 

BICRON Division of Saint-Gobain 	 RSO, Inc. 
Norton Industrial Ceramics Corp. 	 Mr. Daniel Caulk 
Mr. James A. Monde	 P.O. Box 1526 
6801 Cochran Road	 Laurel, MD 20725-1526 
Solon, OH 44139	 301-953-2482 
216-248-7400	

Rust Federal Services, Inc. 
Eberline Instrument Corporation	 Nuclear Remedial Services 

Alen Brown
	

Jeffrey C. Bell 
133 Stanmore Road
	

140 Stoneridge Drive 
Baltimore, MD 21212
	

Columbia, SC 29210 
410-825-1003
	

803-758-1878 

F&J Specialty Products, Inc. 
Mr. Frank M. Gavila 
P.O. Box 660065 
Miami, FL 33155 
0 305-665-4769 F 305-665-3909 

LND, Inc. 
Joseph W. Keller 
3230 Lawson Blvd. 
Oceanside, NY 11572 
0 516-678-6141 F 516-678-6704 

Landauer, Inc. 
Chuck Anderson 

2 Science Road 
Glenwood, IL 60425 
708-755-7000

Scinta, Inc. 
Dr. Bernard Shleien 
2421 Homestead Drive 
Silver Spring, MD 20902 
0 301-593-9478 F 301-593-1018 

Technical Associates 
Allen Goldstein, Marketing Dept. 
7051 Eaton Avenue 
Canoga Park, CA 91303 
0 818-883-7043 F 818-883-6103 

Victoreen, Inc. 
Pete Osborn 
929 Waterview Drive 
Crownsville, MD 21032 
410-923-3938 
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MODEL 90 ANALOG SURVEY METER
VICTOREEN 

• Classic control knobs, switches, and measure-
ment display 

• 5 easily accessible calibration potentiometers, 
one for each range & HV. A tamper evident 
calibration adhesive tag covers the 5 cal. pots. 

• Environmentally sealed unit 

• Heavy duty aluminum case & other than the 
controls, there are no moving parts 

• Accessible "front end" electronics 

• Low cost spare parts

Introduction 

The Victoreen Model 90 is a portable, battery operated 
general purpose analog survey meter based upon 
classic analog design principles and advanced inte-
grated circuits. The instrument measures alphas, 
betas, X-rays, gamma rays, and neutrons depending 
upon the probe attached. The standard ranges include 
0-10 mR/h and 12,000 CPM with multipliers of times 
100, 10, 1, and 0.1. All other radiation units associated 
with these ranges are available. The Model 90 is 
designed to be compatible with survey probes based 
upon Geiger-Muellertubes, proportional counters, BF3 
tubes, and scintillation detectors. 

The survey meter contains an adjustable high voltage 
suitable for a wide range of radiation detectors and 
probes. The sensitivity is adjustable starting at 2 mV. 

The Model 90 survey meters are classically designed, 
with a handle, probe clip, display meter, probe connec-
tor, seven position function knob, and five separate 
calibration potentiometers. An Audio ON/OFF switch, 
and FAST/MEDIUM/SLOW response switch is also 
included. 

The Model 90 is housed in a heavy duty aluminum 
case with an ergonomically designed aluminum handle. 
The handle has a stainless steel probe clip attached to 
it, for probe mounting and one handed operation. 

Measurement results are displayed on a 1 mA, linear, 
rugged, high torque, self shielded analog meter. The 
display includes a one decade linear scale, a battery 
OK region, and a high voltage scale. 

Applications 

• General surveys for alpha particles, beta ray, 
gamma ray, X-ray, and neutron detection and 
measurement, depending on the probe attached. 

• Surface contamination surveys 

• Identification and quantification of X-ray and 
gamma ray shielding leaks 

Pete Osborn Contact:

	

	 410-923-3938 
Regional Salesperson 

9/94 
6000 Cochran Road • Cleveland, Ohio 44139 - 3395 • Phone 216 - 248-9300 • Fax 216 - 248-9301 
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Company Profile 
Rust Nuclear Remedial 
Services, Columbia, SC 

As one of the most experienced remediation organi-
zations in the world, Rust can provide reliable, single 
source services for any remediation project involving 
radioactive, hazardous, or mixed wastes. Within its 
Nuclear Remedial Services Division, Rust has assem-
bled a comprehensive line of services for handling all 
phases of full-scale remediation projects such as: 

• Decontamination and Decommissioning 
• Shutdown and Maintenance 
• Site Restoration 
and specialized projects such as: 
• Facility Transition 
• Emergency Response 
Rust can perform any specific service or combina-

tion of services in order to meet the individual needs 
of our customers. Our disciplined approach to each 
service enable us to cost- effectively complete each 
aspect of the remediation process while conforming to 
the stringent requirements of the industry's regulatory 
organizations. Rust can provide the following services 
in support of remediation projects: 

• Site Assessment/Remedial Investigation 
• Site characcterization 
• Radiological Engineering & Health Physics 

Consulting 
• Facility Transition Planning 
• Facility Decontamination and Dismantlement 
• Soil Remediation 
• Radioactive and Mixed Waste Processing 
• Waste Packaging and Transportation 
• Site Release Surveys 
Over the past 20 years, Rust personnel have pro-

vided solutions for practically every variety of reme-
diation challenge. Rust's experience includes the 
successful planning performance, and completion of 
more than 5,000 projects involving radioactive and 
mixed wastes. Additionally, we have designed, per-
fected, and demonstrated a wide range of technologies 
for processing radioactive and mixed wastes. 

To enhance our ability to meet the needs of our 
customers, Rust is fully licensed by the Nuclear Regu-
latory Commission (License Number 39-25250). This 
license allows Rust to receive, store, use and/or possess 
radioactive material in association with the following 
activities: 

• Site Characterization and Remediation 
• Decontamination of Facilities and Equipment

• Waste Treatment 
• Waste Packaging 
• Transportation of Materials to Licensed Facili-

ties 
This license can be used by Rust for field services 

throughout the country. 

For more information on the Nuclear Remedial 
Services Division of Rust International Inc., please 
contact Mr. Jeff Bell at (800) 444-5630. 

Nuclear Radiation 
Detectors 

LND manufactures a wide range of Nuclear Radia-
tion Detectors for your health physics, scientific, 
power plant, instrumentation and medical applica-
tions. 

LND's dependable and operationally proven detec-
tors are designed and engineered for a long and stable 
counting life. Our exacting manufacturing procedures 
and strict, audited Quality Assurance policies meet 
DCAS MIL-Q 985A, MIL-E-1, and Appendix B of 
10CFR50 QC Standards. All LND detectors pass a 
rigid, computerized testing procedure. This is your 
assurance of unequalled performance. Call or write for 
information. 3230 Lawson Blvd. Oceanside, N.Y. 
11572 U.S.A. Tel: (516) 678-6141 Fax: (516) 678-
6704 Telex: 14-4563 

LND, INC. has designed and manufactured Nuclear 
Radiation Detectors for over 30 years. Our full range 
of products include Geiger-Mueller, End and Side 
Window Proportional Counters, Position Sensitive, 
BF3 and He3, Ionization Chambers, Gas Sampling and 
Flow Counters. LND, INC. commitment to quality is 
designed and built into every product we manufacture. 
Our Quality Assurance Program was designed to meet 
the requirements of DCAS MIL-Q 9858A MIL-E-1 
and Appendix B of 10CFR50. LND, INC. has always 
maintained the most modern equipment available. Our 
systems and equipment are continuously upgraded to 
meet customer and quality demands. LND, INC. in-
vites you to utilize our years of experience, knowledge, 
quality and modem facilities in your next purchase or 
design requirements. 

APPLICATIONS include Health Physics, Analyti-
cal Instrumentation, Environmental and Air Quality 
Monitoring, Personnel Monitoring, Power Plant appli-
cations, Industrial Gauging, Medical Instrumentation, 
High-Energy Physics research, X-ray and Spectros-
copy, and Space exploration. 
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TO Body Badge 
and Glow Curve

AM et. C,Olv.Ir• 
•04.04 •n•••••C 

4010 

••••••n• 

- - .S• • MA n••••• • • .• • •• 7 00•• •••••!- boo 
.3. • Al.- .7000 • • •	 00•• Ar - 8110 
Cs.. • My.. n ••••• • •.. egg 006.	 .••• 

CAI ION•I ION	 .1•01•00 a-ea/taunt 
Der• Ursa, •011 ••••• n.00 lor••) - •O•	 Uor•••.. 0 
KITE 1.7	 “011111a. m•.• 17•41n MN I...LIM 0,174 TX" 0•INI.

r.00.. 
OLPIf• LOIN 	  
•••411"•••41 	  

Landauer's TLD body badges no longer require the 
exchange and replacement of the dosimeter element 
within the holder. "Hassle free," they are ready to wear 
when you receive your shipment of badges for the 
start of a new exchange period. Simply take the new 
badges out of the shipping container for distribution, 
and place the old ones in for return. No need to keep 
track of separate holder inventory. No need for time 
consuming exchange of badge components. 

Improved TLD 
Service 
New, ready to wear design is 
another in a string of 
continuing improvements for 
TLD (thermolumiscent 
dosimetry) service. 

The new dosimeters utilize the same 
internal components and filters of the 
previous style in order to retain all the 
benefits of Landauer's TLD's such as: 
q NVLAP accreditation in all 8 

categories 
q Automated readout combined with 

the overview of skilled technicians 
q Glow curve retention 
q Multiple means of identification 
q Rigorous quality control 
q Individually calibrated TLD crystals 
And now there are even more benefits: 

q Barcodes can be scanned directly 
through the back of the holder to 
ensure chain of custody 

q Badges are easier to use — no need 
to open holders and exchange 
dosimeter components 

q Laser engraved identification is 
larger and clearer 

q Entire badge is colored to more 
easily distinguish proper usage 
period 

q Bright color bars quickly distinguish 
departments and visitors

LANDAUER 
Chuck Anderson 

East Coast Regional Sales Manager 

Turnpike Plaza, Suite 105, 197 Route 18 South 
Fast Brunswick, New Jerse y 08816

Main Lab' (800) 323-8830 Facsimile: (908) 937-6111 
Regional Office: (908) 937-6100



Nuclear Research, Corp.'s 
"time-to-count" 

Technology 
Geiger Mueller tubes have been used to detect and 

measure ionizing radiation since the late 1930's. Gei-
ger Mueller tubes exhibit several undesirable charac-
teristics such as non-linearity due to coincidence loss 
because of deat time, saturation effects, foldover in 
high fields, plateau stability and limited tube life. GM 
tube usage is presently limited to measuring narrow 
bands of radiation of relatively low intensity levels. 

Nuclear Research Corporation has developed a 
method to eliminate the operational problems associ-
ated with GM tubes. Our solution is called "Time-To-
Count" and overcomes all of the above limitations. 
This technology extends range sensitivity and tube life. 
Time-To-Count also eliminates problems of coinci-
dence loss and saturation in radiation fields in excess 
of 100,000 R/hr. By using the GM tube as a digital 
switch, the range of radiation intensity covered can 
span up to nine decades; readings from background of 
10 uR/hr to 10,000 R/hr with an accuracy of better than 
+- 10% of reading. 

It is well known that a GM tube will exhibit a dead 
time after an initial pulse. This is displayed in Figure 
1 and is shown as a series of pulses that describe 
recovery of the tube after an initial pulse. A microproc-
essor-based circuit and a crystal controlled clock are 
used to gate the GM tube with precise timing of the 
bias voltage. Radiation field strength (R=K/t) is in-
versely proportional to t, the time to first strike, and is 
precisely determined by the microprocessor. 

In Figure 2, the bias voltage is maintained at a value 
less than the operating voltage and starting voltage of 
the tube. At T o, the voltage applied to the anode is 
raides to 500 volts dc, arming the tube in its normal 
operating region. 

When the operating voltage is applied at T o, the 
crystal controlled clock also starts "counting" and time 
in microseconds is recorded until a GM event pulse is 
obtained. When the event is recorded, the bias is re-
duced and remains at the non-operating region for two 
milliseconds which is long compared to the dead time 
and recovery time of the GM tube. 

After two milliseconds, when the GM tube is fully 
recovered, the voltage applied to the anode is again 
raised to 500V. Only one GM tube pulse can occur in

any one on-time; the tube is fully recovered between 
on-times resulting in full size pulses produced with the 
"Time-To-Count" method. The process is repeated 
many times to obtain a statistically reliable average 
time to count. 

Limiting the tube operation results in the elimina-
tion of dead time and saturation. Typical tube life, in 
general, is limited to 10 12 counts and is primarily 
associated with a physical deterioration of the anode 
with successive pulses of the tube. Because the "Time-
To-Count" technique only operates the GM tube a 
fraction of the usual on time, tube life is extended 
dramatically. 

Invitation To BWCHPS 
Members From 
Victoreen Inc. 

Pete Osborn, Regional Sales Manager 

During the past 12 months VICTOREEN INC. has 
introduced 5 new products that will be on display 
during the BWCHPS Affiliates Night meeting 5-31-
95. These new instruments and systems address the 
needs of both Medical and Health Physicists as well as 
RSO' s. A brief description of each follows. 

1.Model 1060 SMART DE I	 ECTORS/WINSD:In-
novative Extremely Flexible area monitoring system 
utilizing microprocessor controlled remote SMART 
detectors with multiple input and output communica-
tions parts intervaced directly to a PC with WinSD 
software. The detectors can be GM tube or Scintilla-
tion detectors installed in a variety of enclosures. NO 
RATEMETERS NEEDED. The WinSD software 
package is a unique application that brings the power 
and convenience of a personal computer, operating 
under the windows environment, to radiation monitor-
ing and measurement. High, Low, and over-range, 
under-range are user set. Alarms and data storage are 
included and at a price that is affordable. 

2. Model 7200 Double Check:Portable, easy to use, 
daily QA instrument for linear accelerator quality as-
surance. Ten vented Ion chambers are positioned to 
simultaneously check Field uniformity, symmetry, 
flatnes and energy and dose constancy. Unique detach-
able detector array and 50ft cable allow the instrument 
to be used as a single module or a two piece "remote 
readout" device. Communications ports available for 
interface to printer and/or computer. Internal storage 
for 6 accelerators with up to 12 energies each for 31 
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The RWS-4 radioactive waste screening system. . • 

. . . the automatic way to regulatory compliance 

I Makes screening of all your wastes 
for radioactivity practical 

n Adjustable frame provides 
fixed detection geometry for 
guaranteed sensitivity 

• Golno-go indications require no 
interpretation by the operator

n Automatic operation for higher 
throughout and lower labor cost 

Simple configuration sets up easily 
and reduces the amount of operator 
training required 

• More sensitive than systems in use 
at most disposal sites 

HARSIV BICRON • 6801 Cochran Rd • Solon, OH 44139 
MEASUREMENT Phone: (216) 248-7400 • (800) 472-5656 
PRODUCTS	 Fax: (216) 349-6581 

RADIATION
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days each and batch downloading software make the 
7200 the most powerful instrument of its kind on the 
market and priced below the competition. 

3. Model 91: A portable survey meter based upon 
classic analog design principles and itilizing todays 
advance integrated circuitry. The model 90 is designed 
to discriminate between alphas and betas when used 
with a proportional probe. It is also designed to be 
compatible with GM tubes, propotional counters, BF3 
tubes, and Scintillation detectors. The instrument has 
adjustable high voltage suitable for a wide range of 
detectors and probes as well as a HIGH/LOW EN-
ERGY discriminator and selector switch for all al-
pha/beta detectors. 

4. Model 90: A low cost, portable survey meter

based upon classic analog design principles utilizing 
todays advanced integrated circuitry. The instrument 
has adjustable high voltage for a wide range of detec-
tors and probes including, GM tubes, proportional 
counters, BF3 tubes, and scintillation detectors. 

5. Model 450CHP: A dramatic redesign of the very 
popular 450 series Ion Chamber survey meters. De-
signed to meet the requirements of the California High-
way Patrol for ease of use and ruggedness of design 
and construction. 

These and other instruments from VICTOREEN 
INC. will be on display at the Affiliates Night Meeting 
May 31, 1995. Stop by my table and see for yourself 
what VICTOREEN has done for you lately. 

Technical Management Services, Inc. 
PHONE : (203) 738-9322 FAX (203) 738-9322 

TMS provides quality and cost-effective training courses that can make the difference. And with our expanding 
list of course subjects, our prices are elower NOW than ever before, including on-site presentations for as few as 8 
people. Our instructors are top experts in their field with many years of practical experience. Many are or have been 
presidents or officers of professional societies and are authors of numerous recognized publications and textbooks. 
Join other professionals from Nuclear Power Plants (over 90 worldwide), DOE Labs, naval shipyards, medical 
facilities, universities, and state and federal regulatory agencies. Listen to their perspectives and experiences while 
you broaden your range of business acquaintances. You'll share not only learning sessions, but meals and coffee 
breaks with other professionals and managers from a wide spectrum of nuclear facilities. Attend one of our training 
courses and leave with the practical skills and insight needed to further your career goals or enter challenging new 
disciplines. Our upcoming course include: 

Fundamentals of Radiation Safety	 June 5-9, 1995	 San Diego, CA 

Obtaining Final Release of NRC 
Regulated Facilities 	 Denver, CO 

Effective Contamination Control 

10CFR835 Radiological Control Manual 

Radioactive Sample Analysis 

Radiological Protection for Managers 

Advanced Radiation Detection & 
Measurement	 August 21-25, 1995 

Decontamination & Decommissioning of
	

Sept. 11-15, 1995 
DOE & NRC Regulated Facilities 

Health Physics For Uranium Users
	

Sept. 18-22, 1995 

Prepare For and Pass the NRRPT Exam
	

Sept. 25-29, 1995

To receive a copy of a course brochure, or to register, please call TMS. 

June 12-16, 1995 

June 19-21, 1995 

July 10-12, 1995 

July 17-21, 1995 

August 7-9, 1995

Chicago, IL 

San Francisco, CA 

Boston, MA 

New Orleans, LA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

New Orleans, LA 
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Dr. Paul Kotrappa 
was awarded the 
American Nuclear 
Society Radiation 
Science and Technology 
Award for pioneering 
work in the development 
of practical radiation 
monitoring systems 
based on electret 
dosimetry. 
Dr. Kotrappa is 
President of Rad Elec 
Inc., and a Guest 
Scientist at the 
National Institute 
of Standards and 
Technology. 

The following is a recent conversation with Dr. Kotrappa. 

Dr. Kotrappa, what is an electret ion chamber? 

The electret ion chamber is a passive integrating 
ionization monitor consisting of a very stable electret 
mounted inside a small chamber made of electrically 
conducting plastic. The electret, a charged Teflon® 
disc, serves as both a source of the electrostatic field 
and as a sensor. Ions produced inside the chamber 
are collected onto the electret, causing a reduction 
of its surface charge. The reduction in charge is a 
function of the total ionization during a specific 
monitoring period and the specific chamber volume. 

What is unique about this new technology? 

The monitors are passive devices, requiring no 
battery or electricity. They provide true integrating 
measurements, and allow non-destructive interim 
readings. These robust monitors provide consistent 
results, even in extreme environmental conditions. 
The cost per measurement is surprisingly low 
because chambers and interchangeable electrets 
are reusable.

Rad Elec Inc. 

What was the first practical application for 
these new monitors? 

In 1988, Rad Elec introduced The E-PERM ® System 
for measurement of radon gas. This System of 
passive, environmental radon monitors quickly 
gained prominence because it is accurate, cost-
effective and easy to use in the field. Since 1988 
over 500 E-PERM ® System laboratories have 
been established in the United States and in 
over 30 countries worldwide. 

Why do you call it a "System"? 

We call it the E-PERM® "System" because it includes 
both high and low sensitivity monitors, and a micro-
processor electret voltage reader allowing the user 
to quickly calculate his own results. 

Are there other applications for The E-PERM ® System? 

The technology has been adapted to radiation 
survey needs for the U.S. Department of Energy's 
decontamination and decommissioning of nuclear 
facilities. The monitors can measure any ionizing 
radiation, including tritium in air, water and on 
surfaces, environmental gamma, and gross alpha 
or beta surface contamination and thoron. 

What is in the future for this technology? 

Research is being conducted in the area of neutron 
monitoring, biomedical applications and real-time 
radiation monitoring. I am presently working with 
the U.S. Department of Energy, ASTM and ANSI to 
establish standards using this technology. Rad Elec 
has Cooperative Research and Development Agree-
ments with NIST and with U.S. DOE/Oak Ridge 
National Laboratory to develop 
new applications and 
new devices using 
the core electret 
ion chamber 
technology. 

Your Integrated Solution To Environmental Measurement 
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M3530 Electronics 

Model 375-30 with weather-tight enclosures

Atlantic Nuclear Corporation presents: 
For more information contact us at: 1020 Turnpike Street - Unit 9 - Canton, MA 617/828-9118 FAX 617/828-1319 

*Ask for Mike Rook or John Anderson Sr. & Jr. -- Thankyou. 

New Product !!

RADIOTHERAPY DOSIMETR Y SYSTEM by Thomson cQ Arielcen Ltd. 

i Immediate and direct reading 

M Wide energy response to Photons 
and Electrons from the some sensor 

Ei Negligible affect from the environ-
ment or patient contact 

E MOSFET detectors featuring high 
sensitivity and reproducibility 

fa Reimbursable under CPT - 4, 
Section 77331 

The Patient Dose Verification System, model TN-RD-50, enables medical physicists to measure radiation dose to a patient at specific locations 
during radiation therapy procedures, using between 1 and 20 sensors. The sensors are based on patented MOSFET technology and provide record 
that can be read in seconds. One MOSFET sensor offers response to photons from 60 keV to 35 MeV and electrons from 100 keV to 40 MeV. RF 
\ vill not interfere with measurements and the environment or patient contact have a negligible affect during exposures. The sensors are waterproof, 
flexible and extremely small, 12 mm 2 ,providing for pin-point measurements with virtually no patient shielding. Each bias supply accommodates 
up to 5 sensors and the reader can track up to 4 bias supplies, which would allow for the simultaneous use of 20 sensors. The system consists of a 
reader/dosimeter, bias supplies, power adapter, and interconnection cables. Applications for this system include: skin dose, total body and 
hemispherical irradiation, mantle procedures, peripheral dose measurements, monitoring dose to critical organs, small field QA, etc. 

RADIOACTIVE WASTE MONITORS Ludlum Measurements 

HOT TOPIC!
	

TWICE AS SENSITIVE	 LOWER COST	 EASY TO USE 
ytt-- 

Save yourself the time, blues, and headaches caused by sending 
radioactive waste to a waste facility. Most of them are now monitoring 
for low levels of radiation. Recently, Regulating Authorities distributed 
a letter to many users stating their concerns about the amount of 
radioactive materials leaving their facilities as medical waste. They also 
stated their two possible courses of action, which could include shut 
down, civil penalties and/or new regulations regarding licenses. The 
Ludlum waste monitors can help you prevent radioactive waste from 
inadvertently leaving your facility. The system employs two 3"xl" Nal 
detectors housed in 0.71" of lead. Each detector is enclosed in a weather 
proof NEMA box. Easy to set up and use digital or analog monitors arc 
available. 13oth models are extremely sensitive. With the alarm set point 
set at 2.0 µR/hr, a 1.0 pCi 's 137(662 keV) source at 8" from a detector 
will cause an alarm within I second. At the same alarm set point, a 0.88 

1 131 (364 keV) source at 14" or a 5.5 pCi Am 24I (60 keV) source at 
12" from a detector will cause an alarm within 1 second. The best 
feature of these systems is the price, which gives you the most cost 
effective and sensitive system on the market. The price includes two 
shielded detectors, universal mounting brackets, monitor, and two 
twenty-five foot cables. Many other systems of different configurations 
and sensitivity are available. Call to discuss what system is right for you. 

0A3530 Analog system 	 $3295.00 
10A375-30 Digital system 	 $3395.00



Teachers' Workshop Sponsors 
Corporate 

H&H Associates 
(Howard Hering) 

Federal Emergency Management Agency 
(Carl Siebentritt) 

CSI- Radiation Safety Training
(Ray Johnson) 

Integrated Environmental Management, Inc. 
(Brian Kelly) 

Nuclear Energy Institute 
(Barbara Fleming)

Individual 
Reginald L. Gotchy

Carol D. Berger

Dr. Bernard Shleien

Warren Keene 

Support Our Candidates for 1995-96 Chapter Office 
President-Elect: 

Cindy Boggs 
John Jacobus 

Secretary: 
Carol Berger 
Frank Roddy 

Treasurer: 
Diane Flack 

Joel Rabovsky 

Board of Directors: 
Jay Maisler 

Thomas Murphy 
The Chaper appreciates the willingness of these members to serve, if elected. Our Chapter is strong because of 

the high caliber leadership represented by the candidates listed above. Best wishes to all of you. 

Baltimore-Washington Chapter 
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