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This article was prepared by Frank Roddy, Chapter Secretary, from notes
taken on the presentation by Dr. Stassinopoulos at the Chapter meeting on No-



vember 13, 1996 at the NASA Goddard Space Flight Center. 

Van Allen Belts 

Dr. Stassinopoulos began his presenta-
tion by providing everyone a 48 line out-
line of his talk to serve as a roadmap for 
our entry into the arena of space radiation 
physics. He showed us a diagram of the 
earth's magnetosphere and how it was 
compressed on the side facing the sun. He 
displayed a slide of the Van Allen Belts 
which showed a single peak for protons 
and two peaks for electrons at varying 
altitudes above the earth. 

Dr. Stassinopoulos explained the South 
Atlantic anomaly, an area where the Van 

Dr. Stassinopoulos Allen Belts dip down relatively close to the 
earth over the south Atlantic and cause high doses to astronauts passing 
through that region. This anomaly is caused by the slight displacement 
of the center of the earth's magnetic field from the geographic center of 
the earth. US spaceflights launched from Cape Canaveral avoid passing 
through the area but the Russian launches from a higher latitude reach 
down into the area of the anomaly and so the Russians get more dose 
(approximately 1 mrem/sec). Astronauts on a trip to the moon are not 
protected by these Van Allen Belts. Flights over the earth's magnetic 
poles would not be protected either since the magnetic flux lines curve 
down to the earth's surface at the poles. 

Charged particles from the solar wind spiral around the magnetic flux 
lines: protons in one direction and electrons in the other direction. The 

Space Radiation Environment continued on page 8



Baltimore-Washington Chapter of 
the Health Physics Society, Inc. 

Executive Committee 
Meeting 10 December 1996 

J. J. King, Chapter Secretary (Replacing Frank 
Roddy) 

Members Present: 

Stuart Altman, Jack Bell, Dave Bisson, Cindy 
Boggs, Diane Case, Fred Ferate (for Jack Foster), 
Howard Hering, John Jacobus, J. J. King, Andy Miller, 
and Jack Patterson 

Old Business 
The minutes from the October 8, 1996 Executive 

Committee Meeting were approved. 

New Business 
1) An updated list of contact information (home 

address and phone number; work address and phone 
number, fax number, pager number, and e-mail ad-
dress) of the Executive Committee was mailed to each 
Member on December 17, 1996. 

2) A copy of the minutes from the September 10, 
1996 and October 8, 1996 Executive Committee Meet-
ings will be mailed to Howard Hering. 

3) Cindy Boggs provided an update of the Chapter's 
proposal to host the Health Physics Society National 
Meeting, 2003, in Washington, D.C. Ray Johnson has 
contacted the Hilton Hotel chain (with the assistance 
of Sue Burk, HPS Secretariat) to get information on 
local accommodations, size of conference rooms, es-
timated costs, and availability. Plans may include re-
turning to the Sheraton where the last HPS meeting 
was held in Washington, D.C.; however, the vendors 
would be on a separate floor from the speakers. The 
BWCHPS needs to submit its final proposal to the 
National HPS by April 1997. 

Committee Reports 
Affiliates: Jay Maisler, Chair 

Cindy Boggs reported for Jay Maisler. The Chapter 
is still planning to hold "Affiliates Night" at the April 
1, 1997 meeting, with Dr. Otto Raabe, HPS President 
Elect as the special guest speaker. Jack Patterson is 
making the arrangements to reserve a room.

Education: Jack Foster, Chair 
Fred Ferate reported for Jack Foster. A planning 

meeting was held with Jack Bell, Fred Ferate, Jack 
Foster, Julie Foulke, and Howard Hering. Five people 
have paid the fee to attend the ABHP Certification 
Examination Preparation Course-3 residents and 2 
correspondents. Twenty instructors have been identi-
fied. Student handouts for all the classes are ready. 
The Course will begin in mid-January 1997. Class 
notes for the first 10 topics will be given at the first 
class. A copy of Dr. Cember's book is included in the 
class fee. 

Stuart Altman suggested an advertisement in 
DOE's training catalog. Cindy Boggs said that she had 
provided course information to fellow DOE employ-
ees. Diane Case suggested that the local area may be 
saturated with trained HP professionals. She also 
noted a decrease in our overall revenues due to the 
canceled class on Basic Radiation Safety earlier this 
year. Andy Miller suggested that the decrease in class 
applicants may be due to a "waiting period" between 
taking Part I and Part II of the ABHP. Cindy Boggs 
suggested that the review class be held every other 
year. 

Howard Hering recommend that if the class is can-
celed, currently enrolled students should get the corre-
spondence materials and be offered free admission to 
the resident course next year—if they need to retake 
Part I or are continuing with Part II. He also suggested 
that the correspondence course material be available 
on a year round basis. 

Science Teachers Workshop: John Jacobus, 
Chair 

The November 23, and December 7. 1996 Science 
Teacher's Workshops were canceled. These Work-
shops, scheduled for Anne Arundel County, only had 
8 teachers registered as of November 18, 1996. A 
minimum of 20 teachers was needed according to Dr. 
Custer, Anne Arundel Country Schools System. The 
BWCHPS was prepared with materials for 90 teachers. 
Comments and lessons learned follow: 

John Jacobus noted that we need to identify a county 
that truly wants to hold the Science Teachers Work-
shop. He recommended talking with Tom Bell to re-
turn the Workshop back to Montgomery County for 
March-April 1997. We could also advertise the Work-
shop to other counties and at the Maryland Science 
Teachers Association (MSTA). 

Executive Committee continued on page 4



Baltimore-Washington Chapter of the Health Physics Society, Inc. 

Meeting Announcement 
Joint Meeting with the 

Washington, DC Chapter of the American Nuclear Society 

	

Date:	 January 16, 1997 (Thursday) 

	

Location:	 Uniformed Services University of the Health Sciences 
Cafeteria and Auditorium, "B" Building 
National Naval Medical Center, Bethesda, Maryland 

	

Speaker:	 Commissioner Greta Joy Dicus 
Nuclear Regulatory Commission 

	

Subject:	 Joint American-Russian Radiation Health Effects Research 

Commissioner Dicus visited Russia last October to take part in a meeting of a 
committee of high level Russian and U.S. officials that is coordinating joint health 
effects research The results of these studies could greatly expand our understanding 
of radiation health effects especially at the exposure levels and exposure rates 
encountered in normal nuclear activities. Commissioner Dicus' remarks will be 
accompanied by slides taken during her visit. 

	

Time:	 6:00 - 7:00 p.m.	 Social Hour (Cash Bar) 
7:00 - 8:15 p.m.	 Buffet Dinner (Cost is $25.00) 

Pepper steak, Seafood Newberg, various salads, dessert 
8:15 p.m.	 Speaker 

Reservations: Call the Chapter telephone, 301-949-4178 and leave your name and telephone 
number. Please speak slowly and distinctly so that we can type the reservation list 
from the recording. Reservation cut-off is noon Tuesday, January 14th. Cancella-
tions must be received at least 24 hours prior to the dinner or you may be required 
to pay for the meal. Indicate if you need directions to USUHS. 

Greta Dicus was sworn in as Commissioner on February 15, 1996. She has extensive experience as a 
health physicist, research scientist, medical school instructor, radiation health program director and 
corporate board member. She received her Bachelor of Arts degree in biological sciences from Texas 
Woman's University and her Master's Degree in radiation biology from the University of Texas South-
western Medical School. She has served as Chair of the Central Interstate Low-Level Radioactive Waste 
Commission, on the Southern States Energy Board's Advisory Committee on Transportation of Radioactive 
Materials and their TRU Waste Working Group, and has also served on the Board of Directors of the United 
States Enrichment Corporation. Ms. Dicus is a member of the Health Physics Society, Sigma Xi, and the 
Conference of Radiation Control Program Directors.
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Executive Committee from page 2 
Diane Case suggested that we consider offering the 

Workshop directly to students or at a public library. 
Jack Patterson proposed that we sponsor a prize at the 
County Science Fairs to advertise the BWCHPS to 
area schools, teachers, students, and administrators. 

Publications: Howard Hering, Chair 
The BWCHPS Membership Directory includes 

many changes since the 1995-96 edition. The new 
Directory will be mailed about the second week of 
January 1997. Howard suggested making our own 
WEB page—one that is not linked to the National 
HPS's WEB. The Executive Committee will decide 
on an Internet carrier and related costs at its next 
meeting. Advertising new members continues in the 
BWCHPS' Newsletter. Contributions to the Newslet-
ter from Executive Committee members need to be 
sent to Ray Johnson by December 20 1996 via e-mail 
or computer disk. 

Finance: Diane Case, Chair 
Diane reported a total balance of $14,677.00 

($13,310 in savings and $1,367 in checking) as of 
December 20, 1996. The BWCHPS funds continue to 
fall. (In May 1996, the balance was $17,528.) A major 
cost item is the Newsletter which requires $1,000 to 
$2,000 per issue. Diane reminded Executive Commit-
tee members to get receipts for official reimburse-
ments. The receipts must include the name of the 
organization. Diane also reported that the BWCHPS 
received its Chevy Chase Bank PIN account number. 

Cindy Boggs requested each Executive Committee 
Chair to provide a budget at the next Executive Com-
mittee Meeting. The Executive and Finance Commit-
tee will use the budgets to plan activities. 

History: Andy Miller, Chair 
Andy provided the Executive Committee Members 

a written report of recent activities. Warren Keene, 
John Taschner and several others have summarized the 
history of the BWCHPS up to 1990. The complete 
history of the BWCHPS is planned to be issued on 
December 11,1998, the 40th anniversary date of its 
founding. Andy will develop a plan of action with due 
dates and present it at the next Executive Meeting. To 
complete the history, Andy requested the following 
items:

1) Any data for 1971 and 1972. 

2) Summaries of the 1983 and 1991 annual meet-
ings.

3) A 1976 membership handbook. 

4) Photographs of individuals, groups, and activi-
ties during meetings. 

5) A copy of QUEST. 

Membership: Stuart Altman, Chair 
Stuart provided the Executive Committee Members 

a written report of recent activities. He is working on 
a list of actions that he wrote from the first Executive 
Committee Meeting. Of seven total action items, all 
but one has been completed—posting the BWCHPS 
membership application on the internet. His report 
considered three primary action items: encourage new 
membership; update the membership application; and 
update the membership directory. 

Stuart also presented three items for discussion 
among the Executive Committee Member: retention 
and recruitment; trend analysis; and the National 
Membership Committee. If anyone has a summary of 
membership data for the past several years, please 
provide it to Stuart. He would like to compare 
BWCHPS retention and recruitment data with national 
HPS statistics. Stuart completed a trend analysis of 
national HPS membership—an overall increase of 
1,727 members from 1982 to 1995. Stuart also spoke 
with Michael Boyle of the National Membership Com-
mittee and learned they primarily review membership 
applications. Michael Boyle was interested in our idea 
to "reward" members for recruiting new members. 

Public Information: Dave Bisson, Chair 
Dave is continuing work on the BWCHPS' home 

page for the World Wide Web. Current emphasis is 
centered on links and frames. He presented some 
examples of proposed home pages and links. Several 
graphics and icons have been developed. Dave re-
quested content from all committees (responsibilities, 
goals, recent activities, members) and general items of 
interest from all BWCHPS members. Please send 
your information to Dave_Bisson RSOINC.COM . 

Program, Social and Publicity: Jack Patter-
son, Chair 

Jack reported that the January 16, 1997 joint meet-
ing with the American Nuclear Society (ANS) is still 
scheduled at USUHS. The primary speaker will be Dr. 
Greta Dicus, Commissioner of the Nuclear Regulatory 
Commission (NRC). Jack recommended that the 
BWCHPS not meet in February 1997.



Rules: J. J. King, Chair 
The Executive Committee recommended the fol-

lowing addition to the Bylaws of the BWCHPS: "The 
Program, Social and Publicity Committee will send the 
National HPS articles of interest that highlight activi-
ties and key events of the BWCHPS for inclusion in 
the HPS Newsletter." 

Cindy Boggs closed the Executive Committee 
meeting at 10:30 p.m. The next Executive Committee 
meeting will be on January 29, 1997 at 6:00 p.m. at 
the NRC. 

Membership Committee 
Stuart Altman, Chairman 

This Report was presented at the December 10, 
1996, Executive Board Meeting of the Baltimore-
Washington Chapter of the Health Physics Society. I 
am still working on a list of actions that I put together 
from the first Executive Board Meeting and some new 
ones that I believe should be explored. If any member 
can think of any other actions that the Membership 
Committee should initiate, please let me know. The 
actions are to: 

Encourage New Members 
This can be accomplished by getting members of 

the National HPS, who are not members of the local 
chapter, to join. In addition. new members might be 
obtained from members of the local Chapters of the 
American Nuclear Society and the American Indus-
trial Hygiene Association. Also, the use of "RAD-
SAFE" and Web-pages can be tried to encourage new 
members. 

A chapter Web-page would be very helpful to in-
form the radiation safety community about our local 
meetings and how to join the Chapter. Another good 
source of new members is from existing members 
helping to recruit new members (see below). 

Update the Membership Application 
The membership application form needs to be up-

dated to include a space to indicate "referring mem-
ber". This way, we might be able to "reward" 
members for recruiting new members. Perhaps a free 
dinner at a local chapter meeting for sponsoring new 
members? I have asked the Board to address this issue. 

Update the Membership Handbook 
The Baltimore-Washington Membership Hand-

book needs to be updated to reflect some changes in 
the membership and the dues cards (that are used to

capture information on existing members) also need 
to be updated to capture needed information (fax 
number and Internet address). 

Issues for Discussion 
Retention and Recruitment - The Membership 

Committee should have as it's primary goal the reten-
tion of all current members and the recruitment of new 
members. 

Retention - I really don't know how much attention 
has been given to ensure that members continue to 
renew their memberships. As in the "real world," it is 
always cheaper to retain your existing customers then 
to get new customers. I have in my possession the 
local chapter's Membership Handbooks (1984-1985 
to the present), but there are no total membership 
numbers provided. If someone has kept a running 
total of our membership over the years, I would appre-
ciate receiving the numbers (as I do not really want to 
count all the members in our Handbook for the past 
several years). This would give me some historical 
information on the "average" increase (or decrease) of 
our membership over the years. 

Once the total numbers are at hand, it would be 
interesting to see on a yearly basis, how many mem-
bers fail to renew and how many new members join. 
Then from this, we can try to find out if there is 
anything that the local chapter can do to prevent these 
people from "dropping out" and also how many new 
members sign up during a given year. 

I am sure that there are a lot of factors that we have 
no control over (people leaving the area or leaving the 
HP field), but perhaps these data might still be useful. 
I really would appreciate receiving your comments on 
this. 

Recruitment - I believe a lot of attention has been 
given to recruiting new members over the years. But 
without a numerical breakdown of our membership 
over the years (as mentioned above), it is hard for me 
to tell how good a job we have been doing. I am aware 
that each year we have solicited new members from 
the list of national members who live in our area but 
are not members of our local chapter. I do not know 
how successful this effort has been in recruiting new 
members. I believe this is our largest pool of poten-
tial members. Perhaps we should send a couple of 
letters to national members living locally to ask why 
they chose not to belong to the local chapter and what 
it would take to get them to join. Are we meeting their 
needs? What are their needs? Does this sound like a 
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potential survey? Is this worthwhile or are we satisfied 
with the current level of membership? Does an in-
crease in membership mean an increase in participa-
tion or does it mean just an increase in revenues? 
Again, I am very interested in receiving your input. 

Trend Analysis 
Since the National HPS Directory and Handbook 

contains total membership figures, I complied the fol-
lowing data from the Handbooks that I have in my 
possession, to see if there are any trends at the National 
level that might influence local chapter membership 
figures: 

Delta from 
HPS Membership by Year	 Previous Year 

1981: 4,818 

1982: 5,472 ($20 membership dues) +654 

1983: 5,926 ($20 membership dues) +454 

1984: 6,051 ($20 membership dues) +125 

1985: 6,144 ($30 membership dues) +93 

1986: 6,081 ($30 membership dues) -63 

1987: 5,896 ($45 membership dues) -185 

1988: 6,086 ($45 membership dues) +190 

1989: 5,849 ($50 membership dues) -237 

1990: 5,885 ($50 membership dues) +36 

1991: 6,173 ($50 membership dues) +288 

1992: 6,205 ($55 membership dues) +32 

1993: 6,420 ($55 membership dues) +215 

1994: 6,743 ($55 membership dues) +323 

1995: 6,545 ($65 membership dues) -121 

1996 ($65 membership dues) Total+1,727 

1997: ($75 membership dues)

From the above data you can see that the overall 
membership has increased over the years (hut there 
have been some years when membership has de-
creased, like when membership dues are raised). For 
the past 10 years (1985-1995) membership has in-
creased by only 401 new members. This is approxi-
mately an increase of 6.5% of the 1985 membership, 
which breaks down to an average of approximately 40 
new members a year. Is this an acceptable growth 
rate? I don't want to jump to any conclusions, I was 
just interested in the National numbers as compared to

the local chapter numbers. 

I contacted Heidi Rohland, who is the HPS Mem-
bership Director responsible for administering the So-
ciety's membership program. She said that she is 
aware of the decrease in new members when the dues 
are raised. She also stated that the numbers of mem-
bers in any given year can also be as a result of when 
the Directory and Handbook gets published. For ex-
ample, for 1994 which had the largest membership 
total, the HPS was very late in publishing the Hand-
book. So, a large increase in membership in any one 
year, may not be due to a large increase of new mem-
bers in that year, but might be due to a longer period 
of time in collecting the membership data due to delays 
in promulgating the Handbook. 

She also stated then when companies cut costs, they 
often drop the benefit of paying for an employee's 
membership to a professional society and she said that 
this has happened to quite a few members and has 
resulted in some reduction of membership. Of course, 
as people get "downsized" or leave the profession 
altogether, they usually do not renew their member-
ship, which seems to be happening at a more frequent 
interval lately. 

National Membership Committee 
1 spoke to Michael Boyle, who is the chair of the 

National Membership Committee, to find out what 
they do. He was interested in our idea to "reward" 
members for recruiting new members. Most of the 
work of his Committee is in reviewing the membership 
applications. There is also heavy emphasis placed on 
minority recruitment. He also notified me that Dr. 
Vetter told him that there are a number of members of 
local chapters who do not belong to the National HPS. 
I told him that he should get copies of the local chap-
ter's handbooks (if they all publish handbooks) and 
contact those local members who are not members of 
the National HPS. 

NASA Greenbelt Meeting 
Those of you who missed this Chapter meeting 

really missed out! We had a tremendous tour of 
NASA's Greenbelt facility, followed by a happy hour 
with all the beer, wine, and soft drinks that you wanted, 
a terrific dinner with steak & shrimp, and finally Dr. 
Stassinopoulos's presentation on the Space Radiation 
Environment and Its Effects. With over 70 attending, 
this was one of our largest Chapter meetings in several 
years. 
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The Tour of
NASA's Greenbelt Facility 

The tour of the facility was a walking tour through 
the various workshops at Greenbelt. The first was the 
mechanical and electrical test section, with a huge 
vacuum chamber which could apply high and low 
temperatures to simulate the space environment. 
There were shaker tables to simulate vibration and the 
"g" forces that a space satellite would be subjected to. 
There was also the world's loudest stereo in a heavily 
shielded sound room to simulate the launch noise 
(130db) and vibrations. (You would not want your 
teenagers to get one of these for their room!) We saw, 
but did not ride the huge centrifuge. From an over-
look, we viewed the clean room which had one wall 
composed entirely of HEPA filters (1600 2'x2'x 1 ' 
filters). They had a mockup of the space shuttle with 
a mockup of the Hubble Space Telescope in it for fit 

testing. (Notably, the shuttle cargo bays are not iden-
tical, but have slight differences which are checked out 
on this mockup.) We were not able to see the 800 Ci 
Co-60 irradiator nor the non-magnetic test facility.

Recognition of 
Frank Roddy 

Ray Johnson, Editor 

In early December, 
Frank Roddy moved to 
new employment in 
Richland, Washington. 
Because of this move, 
he has had to resign 
from his office as 
Chapter Secretary (re-
placed by J. J. King). 
As the Editor of the 
Newsletter, I am going 
to greatly miss his con-
tributions. Frank was 
al ways very depend-
able in attending Chap-

Frank Roddy ter meetings and 
carefully recording the programs for input to the 
Newsletter. Many of you also know that Frank served 
a previous term as Chapter Secretary in 1993 - 1994. 
While editing the Newsletter for over 14 years, I have 
had the privilege of working with many Secretaries 
and I can testify that Frank was one of the best. 

Over the last 15 years, at least, Frank has worked 
behind the scenes to support Chapter programs. When 
I first became involved with the Chapter's Public 
Information Program in 1983, it was Frank that I 
turned to for guidance. He has been the holder of the 
HPS Speaker's Kit since the kit was first provided to 
chapters. Frank has instructed in many of the Chap-
ter's courses on Basic Radiological Health. He also 
taught several classes on energy and radiation instru-
ments for our Science Teachers Workshop. 

Frank has also been an instructor on many different 
science topics for a special program on science for 
young people which meets on Saturday mornings. 
When Frank was packing for his move to Richland he 
brought me the HPS speaker's kit and other items. I 
told him that I could fill in for some of the classes he 
has taught, until I learned that his Saturday morning 
classes meet weekly over a period of many months. 
And he has been doing this for years. 

Obviously, Frank has long had an interest in helping 
young people learn the basics of science. He has de-
veloped innovative ways to make science interesting 
and understandable. His dedication to teaching will be 
greatly missed in this area. 
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I expect Frank will quickly become active in the 
Columbia Chapter. Their gain is our loss. We thank 
you for all the years of service that you have given to 
our programs. The Baltimore-Washington Chapter 
wishes you well Frank. 

Space Radiation Environment from page 1 

electron peaks are at roughly 1.5 earth radii and 4-5 
earth radii. There is a slot between them which is 
relatively clear of charged particles except during a 
solar flare which is now more accurately labeled as a 
solar proton event. During a solar proton event there 
may be 1E10 particles/ cm2-sec in the slot. Typical 
electron energies are on the order of 1 MeV. The 
protons peak at about 1.5 earth radii (same altitude as 
the lower electron peak). Proton energies frequently 
exceed 50 MeV. At the lower shell (1000 kilometers 
above the earth's surface), the electron fluence is 
1E5/cm2-sec and the proton fluence is 5000/cm2-sec. 

Primary Cosmic Rays 
There are very few gamma or x-rays or neutrons. 

The primaries are almost exclusively protons and elec-
trons. 

Secondary Cosmic Rays 
The secondary cosmic rays are: prompt, consisting 

of bremsstrahlung and photoelectric effect electrons; 
and delayed, consisting of radiation induced by heavy 
ions. 

Solar Cycle Effects 
During the inactive phase of the sun, the proton 

population tends to increase while the electron popu-
lation tends to decrease. However, during the maxi-
mum activity of the sun, the reverse is true. Major 
solar proton events were thought to occur mostly dur-
ing the maximum phase but some have occurred at 
other times so we really have not been able to predict 
the solar flares (or proton events). During the proton 
events, a second proton belt forms at 2-3 earth radii. 
The Canadians lost two satellites due to the solar 
proton events due to radiation damage to the electron-
ics. 

Shrinking Dipole Effects 
It appears that the earth's magnetic field reverses 

every 10,000 years or so. During this time, the earth's 
magnetic field temporarily vanishes and so does the 
protection it affords the astronauts.

Sunspots 
The average interval between the solar maxima is 

11 years but it can vary between 9-13 years. There 
does not appear to be any correlation between the 
sunspot cycle and the solar proton events. 

Solar Proton Events 
Solar proton events previously were called solar 

flares but we now know that they consist mostly of 
protons. Their energy depends on the amount of ac-
celeration which they have received from the rotating 
magnetic flux lines of the sun's magnetic field which 
revolves with the sun. Approximately 30 MeV pro-
tons are needed to penetrate the skin of a typical 
spacecraft. (Essentially none of the electrons get 
through.) In many cases, there is an x-ray precursor 
shower minutes before the protons hit, however, in 
about 10% of the events, there is no warning. The 
largest event measured so far occurred in September 
1989 which had proton energies over 850 MeV and 
delivered 8.9E7 rads to the electronics in an interval of 
20 hours. Apparently, a second event occurred before 
the first one ended so that the combination lasted 
nearly a day. Unfortunately, it is impossible to predict 
these events at this time. The GOES satellite is our 
best measurement tool right now and NASA sounds 
the alarm when it measures an event. 

Galactic Cosmic Rays 
Galactic cosmic rays can be of incredible energies 

such as nucleons with thousands of GeV. 

Shielding 
The space shuttle has approximately 300-450 mils 

of Al (2 g/cm2) so no electrons get through. The 
critical parameter is stopping power. Shielding being 
considered consists of 1-2 mils of W & Al laminate. 
The maximum energies being considered for shielding 
designs are: 10 MeV electrons and 3000 MeV protons. 

Ground Simulation Limitations 
There is no usable accelerator in the US for space 

radiation testing purposes. An accelerator can only 
deliver one species and one energy at a time and only 
from one direction. Earth testing can only provide one 
temperature at a time whereas temperatures can 
change rapidly in space depending on whether or not 
the sun is shining on that part of the spacecraft. Testing 
in space would be more accurate but it is more expen-
sive. 

The Rad 
The use of average energies common on earth is not 
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adequate. The old standard testing with Co-60 is un-
satisfactory. Specific quality factors are needed for 
each species of radiation for the much higher energies 
encountered in space. There are LET problems in that 
the scattered radiation is not accurately taken into 
account with the ground-based testing. 

CRRES Satellite 
The CRRES satellite showed that the slot of low 

radiation was wiped out in a solar proton event in 
March 1991 and that a second proton belt was formed 
where the slot used to be. 

Sampex Satellite 
The sampex satellite measured the interstellar mat-

ter (high energy cosmic rays) which are trapped in the 
slot region. 

CRUX Experiment 
The CRUX experiment made initial measurements 

that showed very high daily upset rates of integrated 
circuit chips (computer chips) caused by protons. The 
integrated circuits chips are so small that a single 
proton can flip the memory node. 

Radiation Damage 
Radiation damage to integrated circuit chips/com-

puter programs can be extremely serious since a single 
hit could change the memory perhaps in a catastrophic 
way. Fly-by-wire planes such as the Boeing 777 and 
the European Airbus suffer upsets of their on-board 
flight computers on each flight. Failures of laptop 
computers have occurred frequently on flights. The 
space shuttle has 5 computers to minimize the prob-
lem. However, if the shuttle loses 3 of the 5 computers, 
an emergency landing is required by procedure. 

Regulatory Limits 
Because of the potential for large exposures to 

astronauts, it seems as if there should be special regu-
latory limits, but, unfortunately, Dr. Stassinopoulos 
did not discuss any limitations on astronaut exposures 
in his talk.

A Note On 
Chapter Finances 

Cindy Boggs, President 

In the October Newsletter, our Treasurer, Diane 
Case, summarized our Chapter's finances. It is inter-
esting to compare our sources of revenue and expenses 
to the summary done by Keith Dinger in the September

1996 Health Physics Society Newsletter. I noticed 
that whereas 62% of the HPS revenue comes from 
dues, membership dues for our Chapter provide only 
22% of our revenue. The second thing I noticed is that 
even though only 22% of our income comes from 
dues, nearly 60% of our income is returned to our 
members in the way of the Newsletter and the Mem-
bership Directory and their mailing and the subsidiz-
ing of the cost of dinner meetings. 

You will also notice that the courses we offer, the 
Basic Radiological Health Class and the Health Phys-
ics Certification Class, result in a windfall profit for 
our Chapter. These courses make up 22% of our 
expenses, but result in 42% our income. However, 
this 20% profit comes at a cost. And that cost is a lot 
of hard work by a number of Chapter members, in 
particular, the Education and Training Committee and 
the Publications Committee. These individuals in-
clude Jack Foster, Pete O'Connell, Fred Ferate, Jay 
Maisler, Andy Miller, Ray Johnson, and Howard Her-
ing. In addition, there are other Chapter members 
who are not on these Committees but who give freely 
of their time and experience in the teaching of these 
courses. To all these individuals, we owe much 
thanks. Thanks not only for the great job they are 
doing in health physics education but also for our 
monetary gain. After all, if it were not for these 
courses, we would have to raise the dues to maintain 
the services that we provide to Chapter members. 

Book Reviews 
Charlie Willis 

Radiation Shielding 
J. Kenneth Shultis and Richard E. Faw, Upper Sad-

dle River, NJ: Prentice Hall PTR, pp 533 + xv, 1996 

Do we really need another shielding textbook? 
Well, the survival of Western civilization didn't de-
pend on it but, on the other hand, the survival of 
Western Civilization ensures that such a book would 
appear. The real test, of course, is quality, value and 
special features. Shultis and Faw come through on all 
counts. 

One special feature is the unusual emphasis on 
dosimetry. Chapter 5 on "response functions" is fol-
lowed by a chapter on dose calculations. This atten-
tion to a subject traditionally given short shrift in 
shielding texts is justified by the various dose defini-
tions in use today, which dramatically affect the im-
portance of scattered radiation. For example, for a 
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given fluence of 15 KeV photons, the Part 20 "deep 
dose equivalent" is about six times the ICRP's "effec-
tive dose equivalent" and the "absorbed dose in air"is 
higher still, by about a factor of three. The shielder's 
life was simpler when the only response functions we 
had to worry about were exposure and heating. 

The attention to dosimetry extends to internal 
dosimetry and the MIRD method. 

One of the strengths of this book is the emphasis on 
fundamentals. Rarely does one find such clear defini-
tions of the attenuation coefficients (p pa Ptr' Ptr Pen), 
for example. Another strength is the exercises, many 
suggesting that serious students are expected, since 
they are asked to derive equations and write computer 
codes. Other exercises are interesting for other rea-
sons, e.g. translate the old D= 6 C E /r2 (rad/hr) into 
SI units (i.e. D= 4 * 10-17 C E /r2 (Gy/s), where C is 
in Bq, r in meters, and E continues to be in MeV). The 
reference lists (starring John Hubbell and others) are 
extensive even thought they are made somewhat re-
dundant by having a list at the end of each chapter (one 
citation of Rockwell, for example, would have suf-
ficed). Features that would not be found in earlier 
works include a list of "radiation shielding institu-
tions" with E Mail addresses, a list of electronic data 
libraries, and tables of buildup factors for photons 
obliquely incident on shields. The table of metric 
prefixes ranging from yocto (y) to yotta (Y) also was 
not around when Albert and Welton got us started. 

The principal shortcoming, or the omission I most 
regret, is a discussion of the strengths, weaknesses and 
limitations of the more widely used shielding codes. 
Perhaps we will see a companion publication on this 
topic. 

As with most shielding texts, this one almost totally 
ignores the actual penetration data. The student is 
likely to be left with the mistaken impression that 
shelding is a purely theoretical exercise. Of course the 
LID tank, the bulk shielding facility, the tower shield-
ing facility, etc. are gone but the measurements con-
tinue to guide our efforts. 

This is a valuable addition to the literature. If 1 
teach another course on shielding, I expect to use 
Sliultis and Faw as the text.

America the Powerless 
Alan E. Waltar, Madison WI: Cogito Books, pp

235 + xvii, 1995 

I am a little late in addressing this work. Dr. Waltar 
personally presented a summary of the book at the last 
Health Physics Society Annual Meeting, so most of us 
have had the opportunity to hear about America the 
Powerless. Still, it seems worth discussing because it 
is potentially useful in our public education efforts. 

Alan is not directly concerned about America's 
military or political power. Rather, this is about elec-
trical power and energy generally, the base upon which 
the other kinds of power rest. His thesis is simple: we 
must chose between nuclear power and poverty. 

This book effectively marshals the data which show 
that fossil fuels can support life as we know it for a 
century or so and that, without effective substitutes, we 
will indeed be destitute. America the Powerless also 
shows that nuclear energy is the only practicable alter-
native and that the fears commonly associated with 
nuclear energy are both unfounded and largely the 
consequence of irresponsible political activism. 

Much of the information in America the Powerless 
is familiar to the readers of the works of Petr Beck-
mann, Steven Breyer, Bernie Cohen, Robert duPont, 
Ralph Lapp and Dixy Lee Ray. Alan does update the 
information in earlier publications and adds some in-
teresting specifics. For example, it is interesting that 
the banning of DDT (for political reasons, according 
to EPA Administrator Ruckelshaus) is directly respon-
sible for some 8 million deaths annually from malaria. 
Also, it is interesting that in 1995, a single accident 
with natural gas killed about 10 people. 

The book is valuable in part because of the mode of 
presentation: responses to a series of "skeptic's views" 
on nuclear energy, with serious discussion supported 
by numerous cartoons that improve readability and add 
a touch of levity. As would be expected of a former 
University of Virginia Professor and past president of 
the ANS, Alan generally gets his facts straight and to 
make sure, he has enlisted quite a number of highly 
qualified reviewers, including Ralph Lapp and Gail 
dePlanque. Of course, one can find fault (e.g., Alan 
surely knows that x-rays are not always, or even usu-
ally, produced by machines) but the flaws are trivial. 

Conclusion: get a copy, you will find it informative 
and useful. 
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The Choice 
Bob Woodward, New York: Simon & Schuster,

pp 462, 1996 

Say it ain't so. Bob. Woodward's latest book seems 
to confirm all our worst suspicions about our presiden-
tial aspirants. That is, this book leads us to believe that 
it all begins and ends with ambition. 

Woodward does not make any overt charges. In 
fact, the book seems crafted to avoid offending either 
side. Still, 462 pages about squabbles, charges, coun-
tercharges, firings, and assorted power struggles, with 
scarcely a mention of the National interest or the 
reasons for any policy, conveys this message, perhaps 
more effectively than would a direct attack. 

Of course, The Choice is not about substance. It is 
about personalities, temper tantrums, power struggles 
and the mechanics of political campaigns. Only 
Forbes is presented as a true believer. Forbes' sincerity 
is understandable; if I had a million dollar unearned 
income, I too could truly believe that unearned income 
should be tax-free. 

Despite the Clinton tactic of positioning himself as 
close as practicable to the conservative agenda, there 
are substantive issues here. For example, one might 
wonder what basis there is for contending that cutting 
taxes would stimulate the economy when, historically, 
increased Government spending (as in wars and in 
Reagan's reign) actually has stimulated the economy. 
Similarly, is there a real need to balance the budget? 
After all, virtually every successful business and every 
individual borrows. Often the borrowing is a very 
good economic move (as well as convenient); The real 
question would seem to be the reasons for borrowing. 
Such questions are not addressed in The Choice. At 
least there is nothing in greater depth than Senator 
Rudman's basis for dropping the pledge to repeal the 
assault weapon ban; "I am sorry, but people are tired 
of everyone being killed." 

The reader is left wondering whether this neglect 
of substance reflects the candidates' lack of interest, 
Bob Woodward's disinterest, or Woodward's assess-
ment of the public's ability to understand or care. 

The Choice does offer a readable summary of the 
campaigns. There is little that is new to the regular TV 
watcher, with the possible exception of the roles of the 
political consultants. We all know more than "the 
news that is fit to print" about Dick Morris, but there 
is more. It is easy to be impressed with fund-raiser 
Terry McAuliffe's easy guarantee to Clinton that "fi-

nances will be a non-issue," when he actually did come 
up with some $45 million (even if finances did become 
an issue for other reasons). Scott Reed's clever ma-
neuvering to oust Bob Dole's long-time advisor Bill 
Lacy was impressive in another way. 

It is an easy and sometimes amusing read, but the 
health physicist wanting to learn something about our 
Government may as well stick with the comic section. 

Communication Insight No. 25 
Ray Johnson, CHP

Communication Sciences Institute 

A Hidden Demon in 
Communications 

Health physicists usually would rather not be seen 
as "radiation police," but as supportive members of a 
team sharing a common goal for the best interests of 
the program. Part of your job on this team is to provide 
helpful information on radiation safety. When offering 
such helpful information, have you ever found your 
best intentions and efforts met with resistance and 
anger? When someone responds in anger at your ef-
forts to be helpful, a demon has entered the communi-
cation. 

The hidden demon begins to come out when anxiety 
enters the picture, either in you or the other person, and 
probably in both. For example, you may have some 
anxiety about the consequences of failure to imple-
ment your license, or NRC, requirements for radiation 
safety. The other person may have anxiety about 
interference with his work or the amount of time and 
paperwork required of him. Such anxieties will inter-
fere with the ability to listen and to appreciate what is 
said by either of you. 

Whenever anxiety enters the communication, 
threat or the perception of threat will surely follow. 
When the demon of threat raises his ominous head, you 
will find that instead of receiving careful, thoughtful, 
responses, you will get automatic reactions. Usually 
the reaction is one of anger. Instead of the normal 
communication of stimulus -response and stimulus -
response, when anxiety is present the pattern becomes: 
stimulus -anxiety - threat - reaction. 

When elements of threat are introduced, responses 
are replaced by reactions. Each reaction leads to an-
other reaction and the communication fails. For ex-
ample, suppose you are trying to explain to a 
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researcher that radionuclide security requires him to 
have his radioactive materials under surveillance or 
secured from unauthorized access. The researcher re-
sponds by saying he cannot keep his doors locked all 
the time, because he has ongoing experiments that 
involve equipment in several rooms. 

You then explain that radionuclide security is an 
NRC requirement. The researcher reacts in anger and 
says this is a stupid rule. You then tell him that if his 
doors are not locked, he will be suspended from use of 
radionuclides. By this time you are both angry and the 
communication is no longer friendly or helpful. The 
researcher knows the rules and he can either submit or 
rebel. You can enforce the rules by threats of suspen-
sion, but you are no longer seen as a helpful member 
of the team. The demon has won! 

Next month we will look at where the anxiety and 
threat come from. Comments? Contact 
RadTrain @aol.com . 

Communication Insight No. 26 
Ray Johnson, CHP

Communication Sciences Institute 

Where Do Anxieties Come 
From? 

Anxieties are behind most breakdowns in commu-
nication, even those communications that are intended 
to be helpful. Anxieties in communications come 
from perceptions of threat which are beyond our 
awareness and lead to automatic reactions, often in 
anger. To identify the source of the anxiety-threat-re-
action, usually requires the assistance of a third party 
who is knowledgeable and skilled in the dynamics of 
risk communication. 

Anxiety is a Form of Fear 
Most people are reluctant to admit that they are 

afraid, or that they have any specific fears. It is un-
usual for people to be aware of the intensity or even 
the diversity of their fears. Fear has many faces. Fears 
are often by-products of childhood traumas, long for-
gotten, but still present and influencing our behavior 
today. 

Fears are Accompanied by Images 
Anxieties are often vague and diffuse and may only 

be recognized by a general uneasy feeling. However, 
specific fears, triggered by a perception of threat, are

always associated with a specific image in mind. The 
image may be quite vivid or it may be faded from the 
passage of time. Usually, we are not even aware that 
a particular image is "playing" on the screen of our 
mind. The images come so quickly and so "automat-
ically" that they seem normal. Because our images 
and automatic reactions seem so natural, we assume 
everyone would react in the same way. 

We Cannot Identify Our Own Fears 
Since our automatic reactions to fears are such a 

normal part of our behavior and reinforced by a life-
time of experience, we cannot get outside of that 
normal pattern without some assistance. An expert in 
communications and counseling can help you track 
back through the events of your life to help you identify 
fears and the images that evoke those fears. 

The process was illustrated in Insight No. 24 when 
students were asked, "When you see a truck with a 
radiation sign why would you decide to stop or go by 
quickly? The answers include a scenario of the truck 
turning over, contamination, exposure, cancer, and a 
horrible death. One student said that the radiation 
would cause him to melt. Fears behind those images 
probably include a fear of dying, or a fear of being out 
of control. Reactions. especially angry reactions, are 
always stimulated by perceptions of threat and the 
triggered images and fears. 

Communication Insight No. 27 
Ray Johnson, CHP

Communication Sciences Institute 

Our Childhood May Affect 
Our Reactions 

Most of us are not aware how much the images in 
our minds affect our daily reactions to situations. We 
do not realize that these images are evoking fears that 
affect our behavior and the ways we respond to com-
munications. If someone responds in anger when you 
are trying to provide helpful information on radiation 
risks, images and fears (hidden demons) are at work. 

Where Do these Images and Fears Come 
From? 

Psychologists have long recognized the links be-
tween childhood experiences and fear/images that 
drive our responses today. As a parent you may un-
knowingly play a role in the development of these 
fear/images. Your primary goal as a parent is to raise 
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and mold your child in as caring and nurturing a 
manner as possible. At the same time, you want your 
child to fit into a pattern and tradition that is acceptable 
to your family, friends, and community. Since your 
child has a mind of his own, however, and may occa-
sionally (or often) decide not to conform to what you 
want, a contest of wills inevitably follows. 

When your child resists nurturing and the nurturing 
approach no longer accomplishes your goals in raising 
the child, then demands will surely follow. You have 
only two ways to shape the lives of your children. You 
can either nurture or demand. Your child has two 
ways of coping with your efforts at molding. He can 
either submit or rebel. 

Your natural inclination as a parent is to mold your 
child by whatever means seem necessary. Likewise 
your child has a natural tendency to avoid your efforts 
at molding. The opposing efforts of molding and 
avoiding lead to a contest of wills. When your child 
rebels and you see that your best efforts at nurturing 
are not working, anxiety begins to enter the picture. 
This is a result of your own fear/images. When nur-
turing fails, your next option is to shift to demands or 
threats. This shift is a natural consequence of anxiety 
about your success as a parent. 

Next month I will present a typical scenario to 
illustrate the nurturing-molding-avoidance process. 
We will look at what happens at the dinner table when 
you try to get your son to eat green beans and he 
refuses. 

This scene will show you one origin of anxiety-
threat-reactions which affects our responses to radia-
tion risks and other issues today. 

Health Physics 
on the INTERNET 

Melissa Woo
University of Illinois at Urbana-Champaign 

This article was prepared by Frank Roddy, Chapter Secre-



tary, from notes taken at the presentation by Ms. Woo at
the Chapter meeting on October 15, 1996 at the Uni-



formed Sen'ices University of Health Sciences. 

Melissa Woo, who is the operator of RADSAFE, 
treated us to a quick tour of some of the health physics 
and related information on the INTERNET. We were 
lucky to have the outstanding auditorium facilities 
provided by USUHS which allowed Melissa to navi-
gate the INTERNET on a computer while it was dis-

played for us to see on the projection screen. Her 
presentation would not have been nearly as successful 
in a typical restaurant. 

Melissa has her entire presentation at the following 
address on the INTERNET: http://phan-
tom.ehs.uiuc.edu/-melissa/internet.html  (No period at 
the end) (Watch spell-check choke on that one!) Her 
"E" mail is: m-woo@uiuc.edu (Again, no period at 
the end) 

The uses of the INTERNET are: 
"E" mail 

INTERNET mailing lists (such as RADSAFE) 

File transfer protocol 

Telnet - log onto a remote computer 

WWW - World Wide Web 

Acronyms: 
INTERNET service provider (ISP) 

Transmission Control Protocol/Internet Protocol 
(TCP/IP) 

Serial Line Internet Protocol (SL/IP) 

Point-to-Point Protocol (PPP) 

File Transfer Protocol (FTP) 

Uniform Resource Locator (URL) 

INTERNET Mailing Lists: 
RADSAFE 

MEDPHYS 

DOSE-NET - ORNL internal dosimetry 

RADIOBIOLOGY 

SAFETY 

SAFETY - L 

FTP Sites: 
ftp://ftp.fedworld.gov/pub FEDWORLD 

ftp://romulus.ehs.uiuc.edu/ radiation related files 

http://www.epa.gov EPA 

WWW Sites: 
NRC 

DOE

Internet continued on page 15 
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HPS President Richard Vetter Acknowledges Gift Painting 
from Dr. Bernard Shleien 

On December 5, 1996, Bernie Shleien presented to 
the Society a painting he created. Entitled "Health 
Physics" it is a 30" x 40" mixed work of pastel paints, 
graphite, ink, and photo background. It presents some 
of the shapes familiar to HPs including: a G-M survey 
meter, film badge, ionization chamber, condenser R-
meter and reader, and a Bonner sphere. These are set 
on a table against a background representing the con-
trol panel for the D-reactor at Hanford (presently at the 
Smithsonian). This background is overlaid with a pen 
and ink outline of Einstein (where would we be with- , 
out E = me

--) 
?), photo-negatives of Pierre and Marie 

Curie, Roentgen, and Becquerel and a graphite repre-
sentation of the Trinity A-home test. The overall color 
scheme is purple and yellow (HPS colors). Dick Burk 
(HPS Secretariat) hosted a reception with his staff for 
Bernie. Bill Mills and Ray Johnson were present to 
represent the Board. Attached is my letter of acknow-
ledgement. 

Bernard Shleien, Pharm.D., FHPS 
Scinta, Inc. 
2421 Homestead Drive 
Silver Spring, MD 20902

Dear Bernie, 

As President of the Health Physics Society, I am 
honored and humbled to acknowledge the gift of your 
painting "Health Physics" to the Society. The content 
is especially meaningful because of its breadth and 
historical context. This painting is such a special and 
unusual gift that it will always have meaning and 
remind us of you. It will always be regarded as special 
because of the message it conveys and because of its 
creator who is one of us. 

I am sorry that I could not attend the occasion on 
December 5 when you formally presented your paint-
ing to the Society at the Executive Secretary's offices. 
I am pleased that Bill Mills and Ray Johnson could be 
there as members of the Executive Committee to 
accept your gift and record this moment for posterity. 
On behalf of the Health Physics Society, I would like 
to extend our deep gratitude for your gift and our 
admiration for your work. While you have always 
played an important role in the health physics profes-
sion, this gift will assure a place for your name in the 
history of the Society. We are pleased that you chose 
to share your professional life with us and to share 
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your artistic talent as well. 

Thank you again, and best personal regards. 

Bill Mills and Bernie Shleien 
Space Radiation Environment from page 13 

EPA 

HPS 

Vendor advertising 

Training 

Radiation and Health Physics Home Page: 
http://www.umich.edu/—bbusby/ 

http://www.hps.org/hps/  

Radiation Effects: 
http://radefx.bcm.tmc.edu/ 

Chart of the Nuclides: 
http://wwwdnc.bnl.gov/con/index.html 

National Nuclear Data Center: 
http://www.nndc.bnl.gov 

Radioactive Decay:

http://www.ucsc.edu/ehs/rs/decay.html 

Training: 
University of Illinois 

University of Pennsylvania 

SLAC 

LLNL 

"E" Mail List of HP 
See under Bruce Busby and the HP home page 

WWW Search Engines: 
Alta Vista http://www.altavista.com  

Yahoo http://yahoo.com 

LYCOS http://lycos.com This is the broadest cov-
erage and therefore the slowest and provides so many 
hits that it is next to impossible to weed through them. 

Dose estimates for radioactive sewer releases are 
based on the assumption that a person gets all their 
drinking water from the point of sewer discharge. 
Hmm, that's a pleasant thought - Shawn Austin 
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Teachers' Workshop Sponsors 

Individual 
Sarbeswar Acharya 

95-96
Susan S. Adamovitz 

95-96
Neil M. Barss 

95-96
Gilbert W. Beebe 

95-96
Jack M. Bell 

95-96
Carol D. Berger 

94-95
J. Stewart Bland 

95-96
John D. Buchanan 

96-97
Dan Burnfield 

95-96
Jerrold Capl in 

95-96
A. Wendell Carriker 

95-96
David R. Case 

95-96
Stephen Chase 

Baltimore-Washington Chapter 
of the Health Physics Society, Inc. 
P.O. Box 7532 
Silver Spring, MD 20907 

Corporate 
CSI

Radiation Safety Training
(Ray Johnson)

94-95, 95-96, 96-97
Federal Emergency

Management Agency
(Carl Siebentritt) 

94-95
H&H Associates 
(Howard Hering)

94-95, 95-96, 96-97
Integrated Environmental 

Management, Inc. 
(Brian Kelly)

94-95
Nuclear Energy Institute

(Barbara Fleming)
94-95,95-96

95-96
Robert Cherry 

95-96
John B. Davis 

95-96
Joyce P. Davis 

95-96
Kathleen A. Dolce

95-96
Judith D. Foulke

95-96
Mike Funkhouse

95-96
Reginald L. Gotchy

94-95
William Hopkins

95-96
Don W. Jordan 

95-96
Richard G. Katz

95-96
Charles Kelsey 

95-96
Emma L. Kephart

95-96
Robert Loevinger

95-96
Jay J. Maisler 

95-96
Jacquelyn McKnight-Rhone 

95-96
Robert Meck 

95-96
Vandy L. Miller

95-96
Bill Mills 

95-96
Oliver B. Morton

95-96
Thomas Murphy

95-96
Marcee L. Myers

95-96
Robert Neel 

95-96
Donald 0. Nellis

95-96
Nancy Osgood

95-96
W. Scott Pennington 

95-96
Donald J. Perrotti 

95-96
Harold Peterson 

95-96
Joel L. Rabovsky 

95-96
Gordon Riel 

95-96
Bill Schadt 

95-96
Frank Schneller 

95-96
Dr. Bernard Shleien 

94-95, 95-96 
Thomas B. Shope, Jr. 

95-96
Janna Shupe 

95-96
Brian Smith 

95-96
Gregory D. Smith 

95-96
Carl Siebentritt 

95-96
James Spahn 

95-96
James E. Stafford 

95-96
Randy Sullivan 

95-96
Jerry Swift 

95-96
J. W. Thiessen 

95-96
Barthel F. Truffa III 

95-96
Warren Keene 
94-95, 95-96 

Robert Watters 
95-96

Charlie Willis 
94-95 
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