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Otto Raabe Summarizes His 
Research On Radiation Risk Models 

Otto Raabe,- CHP, Ph.D. 
President-elect of the Health Physics Society 

This article was written by J. J. King, BWC Secretary, from notes on Otto
Raabe's presentation at the BWCHPS Meeting on April 1. 1997 at the Uni-



formed Services University of the Health Science. 

Dr. Raabe presented an overview of 
his research to develop radiation risk 
models at the University of California, 
Davis, where he has studied the effects 
of ingested strontium-90 in beagle 
dogs since the early 1960's . Such 
models were important for assessing 
risks from fallout of Sr-90 from atmos-
pheric nuclear weapons tests during 
the 1950's and 1960's. In his opening 
remarks, Dr. Raabe noted that on av-
erage, the irradiated dogs lived for 
fourteen years, or approximately two 
years longer than the average life span 
for beagles. 

A total of 404 dogs have been used in the research project (including 
controls) with an equal number of male and females. The Sr-90 dose rates 
ranged from 3 Gray/day to 163 Gray/day. Evidence of periodontal, oral, 
and nasal cancers, and leukemia were found in the dogs, although bone 
cancer is the primary health effect of ingested Sr-90. However, Dr. Raabe 
explained that to see evidence of bone cancer, an effective threshold must 
be reached. As dose rates were decreased in the dogs, the latent period to 
produce bone cancer increased to a time that exceeded the actual life span 
of the dog. The dogs died of natural causes before the induction of bone 
cancer. As dose rates were increased, the dogs died due to other radiation 
injury and not bone cancer. 

Radiation Risk Models continued on page 11



Cindy Boggs

BWCHPS Executive 
Committee Meeting 

February 26, 1997 
J. J. King, BWCHPS Secretary 

Members Present 
Stuart Altman, Torn Bell, Cindy Boggs, Jack Foster, 

Howard Hering, John 
Jacobus, Ray Johnson, 
J. J. King, Jay Maisler, 
Jack Patterson, and 
Charlie Willis 

Old Business 
I. The minutes from 

the January 29, 1997 

Executive Committee 

Meeting were ap-
proved, with the fol-
lowing amendments: 

Under the Finance 
report. the first sen-
tence of the second 
paragraph should read: 

"Howard Hering noted that 78 people did not pay dues 
for 1996." 

Under the Newsletter report, the last sentence of the 
second paragraph should be deleted: "A meeting no-
tice costs $300 to mail; a newsletter costs $2,500 to 
mail." 

2. Executive Committee Members were encouraged 
to bring items to discuss at the next Executive Com-
mittee Meeting scheduled for April I, 1997. Strategic 
planning for the Science Teacher's Workshop will be 
considered. 

3. The BWCHPS is considering sponsorship of a 
group of students interested in designing a probe to 
extract samples from radiation waste tanks as part of 
the University of Maryland Environmental Design 
Competition. Jay Maisler has professional experience 
in this field, and with support from Ray Johnson, will 
offer assistance to the students. 

4. The Executive Committee continued with plans 
for the annual HPS Meeting in Washington, D.C. The 
Hilton and Sheraton are the two sites which will ac-
commodate a projected attendance of 2,000 members. 
The Convention Center in Baltimore was considered

as a possible third site. Bid packages need to be com-
pleted for review by the HPS Venues Committee at the 
annual HPS meeting in San Antonio, Texas. Cindy 
Boggs and Ray Johnson will request price quotes from 
the hotels and other data for presentation in San Anto-
nio. 

5. Cindy Boggs will write a letter to BWCHPS 
Members in arrears with 1996 dues. Their 1996 dues 
will be waived if 1997 dues are paid by May 1997. 

New Business: 
The following Chairpersons provided a written re-

port of recent committee activities to the Executive 
Committee: 

Stuart Altman, Chair, Membership, Jack Patterson, 
Chair, Program, Social and Publicity, John Jacobus, 
Chair, Science Teacher's Workshop Committee, 
Charlie Willis, Chair, Legislative and Regulatory 
Committee, Jay Maisler, Chair, Affiliates Committee 

Committee Reports: 
Affiliates: Jay Maisler, Chair 

Jay noted that five companies will attend Affiliates 
Night on April 1, 1997: Atlantic Nuclear; Nuclear 
Research Corporation; SCINTA; Technical Associ-
ates; and CSI-Radiation Safety Training. Jay will call 
the other vendors present at last year's Affiliates Night 
as a final invitation to attend. 

Chapter History: Andy Miller, Chair 

A report for this committee was not available. 

Education and Training: Jack Foster, Chair 

Jack noted five correspondence students were en-
rolled in the ABHP review course. He suggested more 
students may enroll if the option to purchase individual 
chapters was made available. 

Finance: Diane Case, Chair 

A report for this committee was not available. 

Legislative: Charlie Willis 

Charlie Willis commented on the need for greater 
emphasis by the HPS to support financial resources for 
radiation protection, and less for radiation regulation. 
A draft paper (dated January 7, 1997) on this subject, 
entitled "A Risk Based Methodology for Assessing the 
Efficacy and Priorities of Radiation Protection Pro-
grams," was given to each Executive Committee 
Member. 

2



Stuart Altman 

Newsletter: Ray Johnson, Chair 

Ray reported that he has received a number of 
articles for the March 1997 edition of the BWCHPS 
Newsletter. He proposed that the July edition of the 
Newsletter announce the newly elected BWCHPS Of-
ficers for 1997-98. 

Nominating and Elections: Tom Bell, Chair 

Tom Bell announced the following offices are open 
for 1997-1998: Secretary; President-elect; and Board 
of Directors. Cindy Boggs will call for nominations 
for service on local chapter or national committees of 
the HPS during the March 5, 1997 BWCHPS Meeting 
at USUHS. Nominations should be sent to Tom Bell. 

Program, Social, and Publicity: Jack Patterson, 
Chair 

Jack Patterson provided a copy of the April 1, 1997 
BWCHPS Meeting Announcement to the Executive 
Committee. The social hour was changed from 6:00 
to 5:30 p.m. 

Public Information: 
Dave Bisson, Chair 

A report for thi, 
committee was not 
available. Howard 
Hering suggested one 
hour training sessions 
on radiation-related 
topics at local school 
student assemblies. 
Ray Johnson noted that 
he had done this on 
many occasions while

serving as Public Information Chair in the 1980s. 
Brochures announcing this service were distributed at 
the annual teacher's convention each fall in Ocean 
City. 

Publications: Howard Hering, Chair 

Howard announced that the 1996-1997 BWCHPS 
Membership Directories were mailed. 

Rules: J. J. King, Chair 

J. J. noted that he will propose changes to the 
description of BWCHPS Committees listed in the 
BWCHPS Membership Directory. The proposed 
changes will be reviewed at the April 1, 1997 Execu-
tive Committee Meeting. 

Science Teachers Workshop: John Jacobus, Chair 

John provided two written reports to the Executive 
Committee Members. The Science Teacher's Work-
shop is scheduled for April 12 and April 19, 1997 in 
Montgomery County. John will prepare an updated 
list of BWCHPS instructors and coordinators. Ray 
Johnson will help write a brochure to advertise the 
Workshop. 

Executive Committee 
Meeting 

April 1, 1997 
J. J. King, BWCHPS Secretary 

Members Present 
Jay Maisler, Dave Bisson, Diane Case, Jack Foster, 

John Jacobus, Ray Johnson, J. J. King, Jack Patterson. 
and Charlie Willis 

Membership: Stuart 
Altman, Chair 

Stuart provided a 
plan to release the 
1997-1998 BWCHPS 
Membership Directory 
in October 1997, as re-
quested during the 
January 29, 1997 Ex-
ecutive Committee 
Meeting. He also an-
nounced upcoming 
BWCHPS events on 
RADSAFE.
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Ray Johnson

Tom Bell 

Also present was Otto Raabe. Ph.D. and his wife 
Lynn. His comments are noted below.

planned for June 12, 1997. All of the lectures have 
been delivered as scheduled. 

Comments by Otto Raabe 
Dr. Raabe noted that several other HPS Chapters 

have favorably commented on the quality of the 
BWCHPS's Newsletter. 

All BWCHPS members are encouraged to send 
articles for publication in the HPS Journal. Chapter 
members were also urged to join the Health Physics 
Society. Dues for first year members are only $50.00. 
Members of NRRPT can join the HPS for only $25. 

A copy of the BWCHPS Newsletter should be pro-
vided to graduates of the Science Teachers Workshop. 
Encourage them to attend the BWCHPS Meetings. 

The HPS has a web page. A committee is working 
on improvements to link to vendors, local HPS Chap-
ters, and provide "virtual attendance" at the 1997 an-
nual HPS Meeting in San Antonio, Texas. 

Ensure that a regular procedure exists for nominat-
ing local chapter members for a national HPS office 
and national HPS awards. 

Consider nominating a BWCHPS Public Service 
Representative. This person would be a direct point of 
contact to the local media to answer questions on a 
variety of health physic topics. This same individual, 
or group of individuals, could also provide speeches to 
local groups such as Lions, Rotary. and Kiwanis. 

Committee Reports: 
Affiliates: Jay Maisler, Chair 

Jay reported that seven companies will attend Af-
filiates Night on 01 April 1997: Atlantic Nuclear 
Corporation; CS I-Radiation Safety Training; Eberline; 
GTS Duratek; Nuclear Research Corporation; RSO, 
Incorporated; and Scinta, Incorporated. Six of the 
seven companies will have a display table or booth. 

Chapter History: Andy Miller, Chair 

No report. 

Education and Training: Jack Foster, Chair 

Jack reported that two additional students have en-
rolled in the ABHP Correspondence Review Course, 
bringing the total to seven students with a possibility 
of three more. Correspondence material for approxi-
mately 25 students will be available for the 1997-1998 
academic year. There are eleven students in residence 
for the ABHP Review Course. The last class is

Finance: Diane Case, Chair 

Diane reported a balance of approximately 
$12,000.00 in the BWCHPS's checking and savings 
accounts. Approximately fifty-five BWCHPS Mem-
bers have been attending the Meetings and Dinners. 
About ten members attend the meetings, without the 
dinner.

Newsletter: Ray 
Johnson, Chair 

Ray noted that a 
meeting announcement 
for May 6, 1997 was 
sent to all BWCHPS 
Members. He dis-
cussed plans for the 
next newsletter and in-
vited input from com-
mittee chairs. 

Legislative: Charlie 
Willis 

No report. 

Membership: Stuart Altman, Chair 

No report. 

Nominating and 
Elections: Tom Bell, 
Chair 

Tom noted that the 
ballots for 1997-98 
Secretary; President, 
elect; and Board of Di-
rectors have been 
mailed to all BWCHPS 
Members. The results 
will be announced at 
the May 6, 1997 
BWCHPS business 
meeting. 

Program, Social, and Publicity: Jack Patterson, 
Chair 

Jack announced the next BWCHPS Meeting for 
May 6, 1997 at USUHS. Donald Thayer, Ph.D will 
present "Progress in Radiation Pasteurization" at 8:00 
p.m.
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Publications: Howard Hering, Chair 

No report. 

Rules: J. J. King, Chair 

J. J. King provided written changes to the descrip-

tion of three BWCHPS Committees: Legislative and 

Regulatory: Newsletter; and Executive. Current 

BWCHPS Committee descriptions are listed in the 

BWCHPS Membership Directory. The proposed 

changes will be reviewed and voted at the June 7, 1997 

Executive Committee Meeting at Jack Patterson's 

house.

Dave Bisson 

Science Teachers Workshop: John Jacobus, Chair 

John Jacobus reported that additional volunteers 

from the BWCHPS are needed for the April 12 and 

April 19, 1997 Science Teachers Workshop. John also 

reported that he needed more radiation detection in-

struments to provide to the teachers. Ray Johnson and 

Charlie Willis will be able to provide some additional 

instruments. 

Science Teacher 
Workshop Committee 

John Jacobus, Chair 

A few months can make a difference. Last fall, we 

planned to have a Science Teacher Workshop in Anne 

Arundel County for about 80 teachers. However, the 

workshop was cancelled when only five teachers reg-

istered. Fortunately, we were able to hold a workshop 

in Montgomery County on April 12 and 19 for 22 

teachers. We are continuing to pursue leads that will 

allow us to hold future workshops in other school 

systems in Maryland.

John Jacobus 

Tom Bell	 Cindy Boggs 

Diane Case	 Joe DiCicco 

Tom Essig	 Fred Ferate 

Jack Foster	 Floyd Galpin 

Ray Johnson	 Torn Johnson 

J. J. King	 Jay Maisler 

Kathy McLellan	 Nancy Osgood 

Cathy Ribaudo	 Sim Shanks 

Jim Shepard	 Janna Shupe 

John Vassar	 Mike Webber 

Charlie Willis 

In addition, we are indebted to Howard Hering's 

hard work in printing, collating, and delivering the 

Training Manual. These workshops are group efforts 

and those behind the scenes, including our families 

and the Workshop sponsors, deserve a share in the 

applause. 

Although, I am still in the process of reviewing both 

the instructor and participant critiques, it is clear that 

the workshop was very successful in meeting our goal 

of educating teachers in radiation science and related 

issues. Many liked the informal nature of the work-

shop and were pleased to have the chance to meet with 

health physicists who worked in many different ca-

pacities. They provided very frank comments, and 

noted that some lecturers seemed to have a pro-nuclear 

slant and did not address environmental issues. We 

will address these issues more in future workshops. 

We provided manuals, survey meters, and various 

other teaching aids. We also provided our Chapter's 

Public Information: 
Dave Bisson, Chair 

Dave reported that the 

BWCHPS web page 

should be on-line by 

the next Executive 

Committee Meeting 

for review and voting. 

The web page avail-

ability should be an-

nounced to the 

BWCHPS Member-

ship at the May 6, 

1997 Meeting.

I want to thank the 

following Chapter 

members who lec-

tured, helped with 

preparations, and met 

with teachers during 

the Workshop in April. 

This workshop would 

not have been possible 

without the help of the 

following people:



phone number to encourage calls for our speaker's 
bureau. The opportunity for a chapter member to 
speak in a class room would be an effective way to 
expand our visibility in the school system. 

As I mentioned in the September 1996 chapter 
news, the Science Teacher Workshop Committee had 
three goals for the year: 1) to hold a workshop in the 
fall; 2) to have more chapter members involved with 
teacher workshops, and 3) to find ways to reach other 
school systems. The first two goals were met with 
some qualifications, and we are making progress to-
wards the third. 

Since the April workshop, I have been contacted by 
school administrators from both the Montgomery and 
Prince George's school systems concerning work-
shops for this fall. In addition, there is a good chance 
that we may be able to make a presentation at the 
Maryland Association of Science Teachers (MAST) 
Convention at the end of October. This forum will 
provide the exposure we need to advertise our work-
shops and speaker's bureau to other county school 
systems. 

During the next several months, reports for both the 
Chapter's Executive Committee and the Health Phys-
ics Society will have to be written summarizing our 
accomplishments and what goals we have for the fu-
ture. We also into to work with the Chapter's Public 
Information Committee in developing a brochure that 
can be distributed to teachers and schools, and atten-
dees at the MAST Convention. 

If you would like to help with future workshops or 
with our committee, please contact me. While I hope 
that all who have helped in the past will offer their 
services again, I think other chapter members might 
like to be more involved as well. Also, if you have any 
contacts in local schools, please call met at 301-496-
5774 or at jjacobus@exchange.nih.gov . 

Proposed Committee 
Functions for the 

BWCHPS Membership 
Handbook 

J. J. King, BWCHPS Secretary 

Legislative and Regulatory 
Committee 

1. Report recent legislative, regulatory, and techni-

cal health physics developments to the Executive 
Committee. The Executive Committee will assist the 
Health Physics Society in responding to health physics 
issues. Emphasis will be placed on: 

radiation protection standards, 

standardization of health physics practices, and 

procedures and equipment used in radiation pro-
tection. 

2. Inform BWCHPS Members of recent develop-
ments in health physics related legislation or regula-
tions, with articles in the BWCHPS Newsletter and 
with announcements at BWCHPS Meetings. 

3. Obtain official interpretation of recent health 
physics regulations or other developments from pro-
fessional organizations that have a working relation-
ship with the HPS, including: 

American College of Nuclear Physicians (ACNP), 

American National Standards Institute (ANSI), 

Intersociety Forum on Health and Safety (IFOHS), 

International Council on Radiation Protection 
(ICRP), and the 

National Council on Radiation Protection (NCRP). 

Newsletter Committee 
I. Edit and publish a newsletter for BWCHPS 

Members. Solicit articles for inclusion in the 
BWCHPS Newsletter, especially from BWCHPS 
Members. The Newsletter should be published four 
times a year, on Sept. 15, Dec. 15, Mar. 15, and June 
15.

2. With assistance from the Public Information 
Committee, make provisions to announce upcoming 
events and key articles from the BWCHPS Newsletter 
on the World Wide Web. 

3. With assistance from the Affiliates Committee, 
publish advertisements from companies supporting 
the health physics profession. 

4. Provide articles and photographs to the HPS 
Newsletter.

Executive Committee 
1. The Executive Committee includes the 

BWCHPS Officers (President, President-elect, Secre-
tary, and Treasurer) and two elected Board members. 
It is also customary for the Chairpersons of all 
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Donald Thayer

BWCHPS Committees to attend Executive Commit-
tee meetings. The Committee will meet about 6 to 8 
times a year, including at least one meeting during the 
summer to plan activities for the upcoming BWCHPS 
calendar. 

2. The Executive Committee is the overall govern-
ing committee of the BWCHPS. Its primary focus is 
to guide the BWCHPS in the following key areas: 

support the Health Physics Society to promote and 
improve health physics as a profession, 

ensure that all BWCHPS Bylaws and Committee 
functions are properly executed, 

lead local community activities such as the Science 
Teachers Workshop, 

coordinate educational programs such as the Ra-
diation Health Short-Course and the ABHP Certifica-
tion Class, and 

plan BWCHPS Meetings, guest speakers, affiliate 
participation, and annual BWCHPS elections. 

Radiation Pasteurization 
Donald Thayer, Ph.D. 

Research Leader, Food Safety Research Unit 
Eastern Regional Research Center, USDA 

This article was written by J. J. King, BWC Secretary, from 
notes taken during the presentation of a paper by Donald 
Thayer entitled 'Radiation Pasteurization of Food,' origi-
nally published in "Council for Agricultural Science and 
Technology," April 1996. The presentation was made at the 
BWCHPS Meeting on May 6, 1997.

Dr. Thayer's pres-



entation considered
improving food safety, 
quality, and preserva-



tion by radiation pas-



teurization—or "the
destruction of patho-



genic non-spore form-



ing food-borne bacteria
and parasitic organ-



isms." In light of re-



cent illnesses and
deaths from these or-



ganisms, a renewed ef-



fort has been made to 
develop food irradia-



tion as an effective
means to combat biological pathogens. A pool type,

gamma irradiator (110 Ci Cs-137 source) is currently 
in use at Dr. Thayer's laboratory. It will be replaced 
shortly with a 2.8 million Ci Cs-137 source. This 
source will be shielded with sixteen inches of steel. 

During radiation pasteurization, the food is in a 
non-frozen state and is never in contact with any 
radioactive materials. Gamma rays, x-rays, or elec-
trons used to treat the food do not render it radioactive. 
The United States Food and Drug Administration has 
endorsed food irradiation. Maximum radiation doses 
have been established for a variety of foods including 
wheat, pork, fruits and vegetables, herbs and spices, 
pet food, poultry, and red meat. The typical range of 
radiation doses is 0.05 to 3 kGy, with a maximum of 
30 kGy for irradiating herbs, spices and dry vegetable 
seasonings. 

Using strawberries as an example, Dr. Thayer 
demonstrated how food pasteurization extends shelf 
life at the supermarket. Strawberries irradiated to 1 
kGy, and then refrigerated, were found to be in good 
condition after seventeen days. Strawberries not irra-
diated were spoiled after the same period of time. A 
customer preference seems to be developing among a 
particular chain of 102 supermarkets in Illinois. In 
side-by-side, clearly advertised bins of irradiated and 
nonirradiated fruit, customers have been purchasing 
the former in greater numbers. 

Several prominent types of biological pathogens 
cause considerable health effects in humans. These 
food-borne diseases account for approximately 9,000 
deaths and between 6.5 and 33 million cases of diar-
rhea' disease in the United States each year. Campy-
lobacteriosis is found in about 78 percent of processed 
poultry. There are nearly 2,500 serotypes of sal-
monellosis. Listeriosis infects the brain, may cause 
miscarriage and accounts for an overall mortality rate 
of 30 percent in people susct-ptible to this pathogen. 
One of the most familiar types, E. coli 0157:H7, may 
be found in ground hamburger meat, causing severe 
abdominal cramps, pain, bloody diarrhea, and occa-
sional renal failure. The 1992-93 outbreak in the Pa-
cific NW accounted for more than 700 cases and four 
deaths. 

Dr. Thayer concluded his presentation by noting 
that radiation pasteurization cannot be a substitute for 
proper food handling, serving, cooking, packaging, 
and storage. Radiation is simply a tool to achieve food 
sterilization. Additional steps_ must be practiced to 
ensure the foods we eat are free from the biological 
pathogens noted above. 
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Robert Emery

Health Physics and 
Industrial Hygiene: The 

"Good Will Value" of 
Regulatory Programs 

Robert Emery, CHP, CIH, CSP, BSP, Ph.D. 
Executive Director, Environmental Health and 
Safety Department, The University of Texas, 

Houston Health Science Center 

This article was written by J. J. King, BWC Secretary, from 
notes and a copy of the slide presentation by Robert Emery. 
The presentation was made during a joint meeting of the 
BWCHPS and the Potomac Chapter of the American Indus-
trial Hygiene Association on March 5, /997 at the Uni-
formed Services University of the Health Science. 

Introduction 
Robert Emery's 

presentation concen-

trated on strategies to 

increase the value of a 

regulatory safety pro-

gram. The challenge is 

magnified when one 

considers today's 

workplace climate of 

downsizing, outsour-

cing, and budget reduc-

tions. While his 

comments primarily 

focused on radiation 

health programs, the 

fundamental goal of 

personnel and environ-

mental safety for both health physicists and industrial 
hygienists allowed the audience to appreciate the im-

pact of what is commonly termed the "good will value" 

of regulatory programs. This "good will value" is an 

intangible product or result of effective safety program 

management. Referencing four examples at the Uni-

versity of Texas, Robert Emery illustrated how safety 

managers can best use limited resources to maximize 

the "good will value" within their organizations. 

Good-Will Value Defined 
The term "good will value" is more commonly 

"used in the accounting profession to reflect the addi-

tional value of an activity that is above and beyond its 

actual dollar cost." Alternately, it can be said that the 

good will value of an organization is the difference

between its fair market value and its asset value. Since 

good will value consists of intangibles—satisfied cus-

tomers, reputation, credibility, ownership, concern for 

clients—it has become increasingly important for 

safety managers to understand where their organiza-

tions stand among these intangibles, or face the ever 

increasing threat of outsourcing. 

Bob noted several key shortcomings of outsourcing, 

including immediate cost savings, but the long-term, 

fiscal bottom line should be carefully considered be-

cause outsourcing can establish third party liability. 

The outsourced working environment also lacks the 

personal touch and flexibility often observed when the 

focus of "good will value" is blurred or eliminated. 

Loss of ownership, contract preparation, and constant 

oversight completed his list. To minimize the chance 

of your organization being outsourced, he illustrated 

how the "good will value" was maximized at the Uni-

versity of Texas Health Science Center. 

Example 1: Simple Safety Assessments 
The University of Texas had a problem with limited 

resources that did not allow comprehensive health and 

safety surveillance. This resulted in surveys limited to 

radiation safety issues; meanwhile, the "customer" 

wanted safety evaluations for all laboratory hazards. 

To address this problem, the safety professionals pro-

vided in-service training to the University staff that 

included identification of basic biological, chemical, 

and physical safety issues. This provided a means for 

formal transfer of unresolved items from the University 

staff to the safety staff. The net result of this training 
was approximately a twelve percent decrease in non-

radiation discrepancies noted during safety surveys 

between two consecutive six month cycles. 

Example 2: Service Assessments 
Another problem was safety surveys being reviewed 

by regulatory and internal quality assurance programs, 

but rarely by the "clients". When perceived as not 

"client useful", the surveys lead to alienation, dissatis-

faction, ambivalence, or even noncompliance. The 

solution was to develop a list of questions specifically 

targeted to basic client concerns: for example, was the 

survey performed in a way to minimize interruptions; 

was the safety inspector courteous, helpful and knowl-

edgeable; and did the visit help make the "client's" 

workplace safer? This program was implemented by 

orienting the staff to the new "client friendly" ap-

proach, and conducting routine surveys with pre-la-

beled response envelopes. The net result of this 

program showed an overwhelming positive response to 
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I'm against 'food radiation' , Don't you mean 'food IR-radiation', 
which sterilizes and preserves food 
without adding harmful chemicals? 

It doesn't matter. I'm against 
anything that has "food" and 
-radiation" together.

Well, suppose we called it 
'High Energy External 
Food Preservation"? 

the new checklist—more than 80 percent of the above 
and similar questions were marked "yes". Clients were 
overwhelmingly thankful for the safety staff's sensi-
tivity. 

Example 3: Client Concerns 
A third problem was that health and safety surveil-

lance program checklists were developed by safety 
professionals who only referenced hazard evaluations. 
This method usually did not address concerns and 
apprehensions held by the workers. The solution was 
to modify the checklist by adding the following ques-
tion: "Do you have any health and safety concerns?" 
This allowed the client to become more proactive in 
safety awareness in their own workspaces. From 82 
surveys, an amazing 79 percent produced responses 
that were not included on the checklist. The good will 
value was clearly seen by simply modifying the safety 
checklist. It directly involved the workers in safety 
management and allowed excellent one-on-one educa-
tional opportunities. 

Example 4: Effective Reporting 
The final problem centered on helping management 

better understand the purpose of health and safety 
programs. Management had a clear understanding that

most of these programs were expensive, and often their 
"bottom line" budget restrictions forced them to reduce 
costs by reducing expenses for health and safety pro-
grams. The solution was for the safety professionals 
to effectively capture and present the impact of the 
health and safety programs using a variety of metrics: 
the number of surveys performed; dosimeters issued 
and resolved; packages received, processed and deliv-
ered; waste collected and shipped off-site; and train-
ing classes held. More than simply listing numbers, 
the goal was to show what these "safety deliverables" 
would have cost if outsourced. The health and safety 
program costs were related to other programs such as 
workers compensation insurance. 

Summary 
Robert Emery noted that our contemporary work 

environment is forcing health and safety programs to 
operate more and more like businesses. Health phys-
ics and industrial hygiene professionals must recog-
nize this trend; moreover, they must work together to 
arive at solutions to address safety challenges. By 
actively soliciting client feedback and encouraging 
their direct participation in safety, safety managers can 
prmote the good will value within their organizations. 
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Which Probe Should I 
Use? 

Russel 0. Dunkelherger II, 
Health Physicist, RSO, Inc. 

As a health physicist, I am often asked which probe 
to use during a contamination survey for a particular 
radioisotope. It is important to know which probe is 
best suited for a particular isotope and has the greatest 
detection efficiency. This article will focus on the best 
probes for some commonly used radioisotopes, and the 
corresponding sensitivities as measured by counting 
efficiency. I will review the use of end window Gei-
ger-Muller (GM) and pancake Geiger-Muller probes 
as the best detectors for beta particle emitters, and 
sodium iodide probes for x-ray and gamma ray detec-
tion. It is essential to note, however, that the efficien-
cies given here are typical efficiencies as reported by 
the manufacturer. They should it way substitute 
for survey meter calibrations, whic ,iould be done at 
least annually. 

Low Energy Beta Emitters 
For the purpose of this article, low energy beta 

emitters will be defined as those emitting beta particles 
with a maximum energy less than 200 KeV. Some 
commonly used low energy beta emitters include H-3, 
C-14, and S-35. Low energy beta particles are not 
detected very well with GM probes. In fact, with a 
maximum energy of 18.6 KeV, the beta particles from 
H-3 do not have enough energy to pass through the 
mica window of a GM probe and therefore cannot be 
detected with either an end window or a pancake probe. 
Portable tritium monitors are available, but will not be 
discussed here. The normal way to check for tritium 
contamination is to wipe the surfaces being monitored 
with a swipe or smear to collect a sample of removable 
radioactive material for analysis by liquid scintillation 
counting. 

C- I4 has a maximum beta energy of 156 KeV which 
is sufficient to allow detection by a GM probe, al-
though the sensitivity is low. Typical detection effi-
ciencies are 5% for a pancake GM probe, and a mere 
2% with an end window GM probe. Hence, I do not 
recommend relying on an end window GM probe for 
detection of C-14. The same holds true for S-35, which 
has a maximum beta of 167 KeV. Generally, the 
detection efficiencies for S-35 are the same as those 
for C-14. While it is possible to detect C-14 and S-35

with a pancake GM probe, you need to lower your 
frisking speed and hold the probe closer to the contami-
nation source in order to make up for the low detection 
efficiency. It is also advisable to use swipes or smears, 
counted in a liquid scintillation counter, to verify the 
presence of removable C-14 and S-35. 

Medium Energy Beta Emitters 
Defining medium energy beta emitters as those 

isotopes which emit beta particles with a maximum 
energy between 200 KeV and 300 KeV allows P-33 
and Ca-45 to fall into this category. P-33 emits a beta 
with a maximum energy of 248 KeV, while the maxi-
mum energy of a Ca-45 emitted beta is 257 KeV. 
Typically, end window GM detection efficiencies for 
these isotopes can be expected to be about 5%. The 
detection efficiency of pancake GM probes for me-
dium energy beta emitters is approximately 15%. 
Therefore, I again recommend that a pancake GM 
probe be used during surveys for these isotopes, and 
that an end window GM probe is not an appropriate 
choice. Swipes or smears should also be used during 
surveys to detect removable P-33 and Ca-45. 

High Energy Beta Emitters 
High energy beta emitters are radioisotopes emit-

ting beta particles with a minimum energy greater than 
500 KeV. Examples of high energy beta emitters 
include 1-131, P-32 and Sr-90/Y-90. The maximum 
beta energy emitted from 1-131 is 606 KeV. Detection 
efficiencies for 1-131 are generally 8% for an end 
window GM probe and 25% for a pancake GM probe. 
P-32 emits a beta of maximum energy 1.71 MeV. 
Typically, detection efficiencies for P-32 are 10% and 
32% for end window GM probes and pancake GM 
probes, respectively. The maximum energy of the beta 
particles emitted from Sr-90 is 544 KeV, while for 
Y-90, it is 2.245 MeV. Since these isotopes are nearly 
always found together in equilibrium, the higher en-
ergy beta of Y-90 dominates, at least as far as GM 
probe efficiencies are concerned. The expected effi-
ciency of this pair is 13% for an end Window GM 
probe, and 40% for a pancake GM probe. Due to the 
higher end window GM efficiencies for high energy 
beta emitters, it is acceptable to frisk for 1-131, P-32 
and Sr-90/Y-90 with an end window GM probe, 
though it is still preferable to use the pancake GM 
probe, because of its greater efficiency. 
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Figure 1: Typical Detection Efficiencies of Pancake GM Probes for Beta Emitters 

MaXiMUM Beta Energy (NM() 

Gamma Ray Emitters 
One of the most commonly used gamma detection 

probes uses a 1 inch by I mm sodium-iodide (NaI) 
scintillation crystal. These thin crystal probes were 
developed specifically for the detection of I-125, a 36 
KeV gamma emitter. This is considered a very low 
energy gamma emitter and is not readily detectable 
with any type of GM probe. However, 1-125 is readily 
detected with a thin crystal, thin window, Nal probe 
with a typical detection efficiency of approximately 
20%. While these probes may also be used to detect 
other gamma emitters, the efficiencies for isotopes 
other than 1-125 are not readily available. Nal scintil-
lators are available in a variety of other sizes, including 
I" by 1", 2" by 2" and 3" by 3". Facilities requiring 
a Nal scintillator for detection of gamma emitters 
should refer to the particular specifications of each in 
order to determine which will best suit their needs. 
Generally, the larger size Nal detectors will be more 
efficient for detecting higher energy gamma rays. GM 
probes can also be used to detect higher energy gamma 
emitters, but their sensitivity is much lower than for 
Nal probes. Therefore, Nat probes are preferred for 
measurements of gamma emitters.

Radiation Risk Models from page 1 

Dr. Raabe explained that one application for his 
radiation risk models was to use data from his dog 
population to project the effects of Ra-226 exposure in 
humans. Like Sr-90, Ra-226 is absorbed by bone. In 
1979, an article in the journal Science compared cancer 
found in the radium dial painter population to data 
from Dr. Raabe' s research. The data were correlated 
to the typical life span of mice, dogs, and humans. The 
conclusions suggested that cancer induction rates were 
similar among the three different species. 

II
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The Baltimore-Washington Chapter of the Health Physics Society is 
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Affiliates Night, we hope that you will be able to do so in the future. Thanks again to Scinta, Inc, for the door prizes. 
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