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Chairman’s Message

Who will be the leaders of tomorrow?

Greetings fellow RRPTs !

Congratulations to the 15 successful candidates from the February 2017 exam —
welcome to the Registry! This brings our total to an impressive 5490 successful
registrants since inception. Best wishes to the candidates from the August exam
that are anxiously awaiting word of their results and good luck to the candidates
preparing for the upcoming Canadian exam in October.

As always, Todd and DeeDee have put together a great edition of the newsletter.
There is an informative piece on risk perception from Dannie Green and some
interesting history from Pete Darnell. Please check out these highlights and Inside This Issue

review the material from our sponsors. T
airman’s Message

Risk Perception

Welcome New NRRPT Members

This past July, we held the 88! meeting of the Board of Directors and the Exam
Panel in Raleigh, North Carolina in conjunction with the Health Physics Society
Meeting. It was an excellent meeting with progress in several areas, most
importantly the work towards implementing the new exam blueprint.

Crud, what is it good for?
NRRPT Logo Merchandise Sale

SL-1, Accident at the National Reactor
Testing Station

Who will be the leaders of tomorrow?

Scholarship Donation Opportunities

Rad Movie Reviews

As your Board of Directors we have a responsibility to the Registry, and to you
its members, to provide effective leadership. | believe there are three key areas
where we need to focus - the strategic direction of the Registry, management of
the financial resources and management of the human resources. Human
resources for us consists primarily of ensuring that we have the talent and
capability on our volunteer Board and Exam Panel to sustain and grow the
Registry. We are in fantastic shape in this regard at the moment — but the fact is

Crossword Puzzle
NRRPT Night-Out
Sponsors

Scholarship Awards

) , Contacts
that in a decade or so, most of the current Board and Panel members will be
. Dave Tucker, Chairman of the Board

retired. (905) 525-9140 ext 24099 (w)
tuckerdm@mcmaster.ca

Recently, DeeDee and | spent some time looking at the make-up of the Registry. DeeDee McNeill DeGrooth

\We don't keep demographic information on Registrants like date of birth — so it is (‘:I“r:z,fg;:ﬁmg)

difficult to directly assess the age profile. However, year of registration is likely Todd Davidson

to be correlated with age. Here is a look at our current set of active practitioners (636) 448-8633 (cell)

t-davidson@sbcglobal.net




by year of Registration. A couple of things stand out for me. First — great news — we have a lot of new Registrants, and it
would appear that the rate of adding new Registrants is growing. Second — this doesn't look much like the age (or year of
Registration) distribution of the Board and Panel. We need to get the set of new Registrants engaged in the business of the
Reqgistry to carry us into the next 40 years.

MNumber of Practioners by Years Registered Bin _ Frequency
<5 230

5-10 137
10-15 120
15-20 149
20-25 251
25-30 83
30-35 23
35-40 16
Mare 0

How can new folks get involved?

| was delighted to see four new additions to the Exam Panel all of whom are likely to be in the workforce long after | and
others on the Board have retired. Welcome Jon Biela, Nic Christiansen, Justin Fox and Ryan Murdock! If you can be
available for at least one of the two meetings each year — with or without sponsorship from your employer — and you are
willing to contribute to the Exam Panel, we want you! Work on the Exam Panel is rewarding and a great way to stay sharp
and it may lead to participation on the Board after some time. As | said in the previous Chairman's message - it is work hard
— play hard — work hard some more. You will become part of a great group of motivated, warm and committed people.

Exam Panel membership is a big commitment and is not practical for everyone. Other ways to get engaged in the Registry
would include writing newsletter articles, promoting Registration with your colleagues and encouraging the "next generation®
to take on the challenge of becoming an RRPT. Run study groups for them. Talk up the benefits of Registration with your
employer. Help us find new sponsors and make sure that our current sponsors hear from you that their sponsorship is
important and appreciated.

e

Some of our leaders of yesterday Some of our leaders of today Who will be our leaders of tomorrow?

In upcoming newsletters, I'll provide an overview of where we are on the other two areas — strategic direction and financial
resources.

Enjoy the end of the summer all the best for a safe and happy Autumn.

Dave Tucker
NRRPT, Chairman of the Board



Risk Perception
By Dannie Green

In the practice of radiation protection, the radiation protection professional is responsible for communicating information to
employees and the public about the nature, degree, and the technical aspects associated with the hazard. This form of
communication is referred to as risk communication. Risk communication serves to inform the participants, influence
behavior, solicit positive involvement in ALARA programs, and address any concerns and perceptions.

Risk communication is a two-way process. In order for risk communication to be successful, it is important for the radiation
protection professional to know the participants’ concerns as well as understanding and perceptions of the radiation
hazard. Most often, general employees and the public perceive the risk associated with anything radioactive to be far
greater than the radiation protection professional’s perception. Because of this inflated concern, we often find that a
disproportional amount of resources are channeled to low risk and/or exposure situations in order to address those
unsubstantiated fears. To avoid the unnecessary diversion of resources to low risk situations, it is necessary for the
radiation protection personnel to address those fears and misconceptions. Risk communication is used to reconcile the
difference in risk perception between the radiation protection professional and the general public/employee.

To address the differences in risk perception between general employees, the public, and the radiation protection
professional, it is necessary to know the factors that influence and shape employees’ and the public’s perceptions. Like
other health and safety professionals, our perception of the risk associated with a hazard is based on two facts: probability
of occurrence, and the resulting consequences of that occurrence. (Risk = Probability x Consequences). As probability
and consequences increase, so does the risk. With regard to general employees and the public, risk communication
experts have identified several factors influencing the layman’s perception of risk. These influences are outside of the
technical facts. They include the following considerations:

Voluntary and Control — In general, people perceive the risk associated with a hazard to be lower when participation is
voluntary and there is an element of control.

Familiarity with the Hazard — Familiar hazards are considered less risky than exotic hazards. This is why the public will
consider the risk associated with driving to be less than the risk associated with exposure to low doses of radiation.

Natural vs. Manmade - Risk associated with manmade hazards are viewed as being more hazardous than natural
hazards.

Rare vs. Common - Hazards associated with rare and highly published events such as nuclear accidents are viewed as
being riskier than hazards associated with more common events.

Social Consciousness — A hazard will be viewed as more risky when it conflicts with the public's core values. For
example, the public is less willing to accept a risk that affects children regardless of how low that risk may be.

Distribution — The public is more willing to accept a hazard when the risk and benefits associated with that hazard are
evenly distributed.

Benefits — The public is willing to accept a risk perceived to have clear benefits.
Statistical vs. Catastrophic — Statistical based risks are more acceptable than catastrophic based risk.

Trust in the Source — Risk generated by trusted sources is more acceptable than risk generated by untrusted sources.
This gives rise to the generalization that, “With the general public, trust is difficult to gain and easy to lose”.



It is important to note that risk communication is more than a simple dissemination of information. Instead, the radiation
protection professional must work to understand and address those factors that shape the general employees and public
perceptions of the hazard. Risk communication’s ultimate end goal is to help the person put the risk into the proper
context and to enable each person to make sound decisions based on knowledge and scientific facts rather than react out
of fear with regard to their personnel health and safety.

References:

Persensky, J., Browde, S., Peterson, L., Specht, E., and Wright, E. (n.d.). Effective Risk Communication. U.S. Nuclear
Regulatory Commission

McColl, S., Hicks, J., Craig, L., and Shortreed, J. (2000). Environmental Health Risk Management A Primer for Canadians.
Institute for Risk Research

(1994). Risk Communication Principles and Practices Overview of Issues and Guiding Principles. Centers for Disease
Control and Prevention. Retrieved from http://www.atsdr.cdc.gov/risk/riskprimer/vision.html

(2015). Risk Communication Overview: Guidance Documents. U.S. EPA. Retrieved from https://www.epa.gov/risk/risk-
communication

Welcome New NRRPT Members

Congratulations to the following individuals who successfully passed the
NRRPT Examination on February 25, 2017:

Michael H. Ames Darren L. Hagen

Paul Armani Neilan R. Harris
Ryan T. Crihfield Jarvis K. Jensen

Jared A. Daw Sarah Juntunen

Nick Dorrell Sandra R. Kirkpatrick

Scott M. Finch Jake W. Reynolds
Timothy Gildea David F. Romaine
Steven M. Slovyan



http://www.atsdr.cdc.gov/risk/riskprimer/vision.html

Crud, what is it good for? By Peter Darnell

Absolutely nothing...

| said crud, good god, now, what is it good for?
Absolutely, nothing

Say it again, crud, what is it good for?

Well, if you know the song by Edwin Starr, this is a good opening.

Crud, what is it good for?

Absolutely, nothing

| said crud, good god, now, what is it good for?
Absolutely, nothing

Say it again, crud, what is it good for?
Absolutely, nothing, listen to me!

Chalk River Unidentified Deposits (CRUD)?

Wrong.

Crud is not an acronym at all. But, you could say it started life that University of Michigan Engineering picture of
way. In 1959, Commander EE Kintner wrote an article about a test chemical deposits on nuclear fuel
conducted for Admiral Rickover’s canoe club (US Navy) in 1953.

The Navy put a sample of the Mark | prototype reactor (think USS Nautilus - the first nuclear submarine) in the research
reactor at Chalk River. The sample came back with unidentified deposits made over the months-long test. There you go
— the first military use of CRUD. Unfortunately, the good folks at Hanford beat Kintner to the punch by almost a decade.

In 1944, the Hanford Engineering Works described a chemical process that seeped insoluble “crud” and mud out of
solutions. The term “crud” became so ubiquitous that by 1947 no one used the quotation marks. In the 1940’s crud (/
krad/) was an informal noun that meant “A substance that is disgusting or unpleasant, typically because of its dirtiness.”
Dogfaces in WW Il (US Soldiers) called unknown illnesses the “crud.”

Not a bad word to describe contamination.

Crud, what is it good for?

Absolutely, nothing

| said crud, good god, now, what is it good for?
Absolutely, nothing

Say it again, crud, what is it good for?

References:

US NRC History Blog, 2015, Tom Wellock

The Dictionary of American Slang, Fourth Edition by Barbara Ann Kipfer, PhD. and Robert L. Chapman, Ph.D.



NRRPT Logo Merchandise

Blow Out Sale!

It's time to make room for new merchandise so all the old merchandise is on sale—up to 75% off!
Contact the Executive Secretary soon—the items below will not last long!

*** Order form is on the following page ***

Logo on
Merchandise Description Price Size Available
Sweatshirt—navy w/white logo $3.00 Med or Lg
Vest—Dblue fleece w/white logo $5.00 Lg
Vest—brown nylon w/blue logo $5.00 Sm
Jacket—tan nylon w/blue logo $5.00 Sm
Logo on
Merchandise Description Price Size Available
(usicéa) .
Q:O:® Polo shirt—heather grey w/black logo $10.00 Med or Lg
() T-shirt—long sleeve light blue w/dark blue logo $5.00 Sm—3XL
NRRPT
35" Anniversary
Logo on
Merchandise | Description Price Size Available
'M"' Polo shirt—maroon w/gold logo $10.00 Med, Lg or 2XL-4XL
g. ) Polo shirt—navy blue w/gold logo $10.00 XL
NLRRFE'II" T-shirt—short sleeve heather gray w/maroon logo  $5.00 Med—4XL
P i Ball cap—stone w/black logo $5.00
Logo on
Merchandise
Description Price Size Available
Polo shirt—white w/navy logo $10.00 3XL or 4XL
T-shirt—short sleeve light blue w/white logo $5.00 XL or 3XL or 4XL




NRRPT Logo Merchandise
Blow Out Sale!

Fax or email form to:
(401) 637-4822
nrrpt@nrrpt.org

Please include your email address so the Executive Secretary can contact you
if an item is unavailable

NRRPT Merchandise Order Form

1 ltem(s) Description Check, Money Order,
2 ltem(s) Description Visa & MasterCard
(
(

Visa or Mastercard

3 ltem(s) Description Name:
4 ltem(s) Description

Card #:

1 Size Qty “Tall” sizes are NOT Exp Date:
2Size Qty available
3 Size Qty
4 Size Qty Plus one-time shipping
Hat Qty charge of $7.00

(Canadians, please add an additional
$5.00 for international shipping)

Billing Address:

Send order form with payment to: Amount Enclosed:

NRRPT
P.O. Box 3084 Email Address:

Westerly, Rl 02891

Or Faxto: 401-637-4822
Or Email to: nrrpt@nrrpt.org




SL-1 Accident at the National Reactor Testing Station (NRTS),

Idaho on January 3, 1961
by Peter Darnell

The first indication of trouble at the Army SL-1
(Stationary Low Power No. 1) reactor was an
automatic alarm received at Atomic Energy
Commission (AEC) Fire Stations and Security
Headquarters at 9:01 p. m. (MST) January 3,
1961. The NRTS immediately broadcast the alarm F&
over all radio networks. At the same time, the
personnel radiation monitor at the Gas Cooled |
Reactor Experiment gatehouse (about one mile
away) alarmed and remained erratic for several
minutes.

Several conditions could cause this alarm
including excessive temperature or a pressure
surge in the region above the reactor floor. Upon
receipt of the alarm, the Central Facilities AEC Fire |
Department and AEC Security Forces responded.
The Phillips Petroleum Company was the S
operating contractor for some NRTS facilities. SL-1 before the accident (TogetherWe Served)
Phillips called in one of the health physicists from

the Materials Testing Reactor area.

‘\\\!\\\\\. 1y

The fire engines and security forces arrived at SL-1 at approximately 9:10 p.m (they left from the central facilities area
about eight miles away). Security patrolmen opened the gates in the site area fence and later the south door of the SL-1
Administration Building.
Firefighters equipped with Scott
Air Packs and radiation survey
meters went through the
administration building and the
support facilities building in
search of the operators and
evidence of fire. The initial
penetration went as far as the
entrance to the reactor building;
however, unusually high
radiation levels there caused
the search party to withdraw
pending health physics
guidance. They noted no fire,
smoke, or personnel in the
support facilities or admin =
building. The searchers did not St-1 PLANT PERSPECTIE
enter the reactor building.

Photo of SL-1 (allthingsnuclear.org)

References: AEC Information Notice No. 61-11
AEC Investigation Board Report, June 1961
American Nuclear Society, SL-1 Accident YouTube video



I_EST WE FORGET

S

SL-1 Reactor Core (togetherweserved.org)

At 9:17 p.m., the Phillips health physicist arrived at the SL-1. He and
a firefighter, wearing Scott Air Packs, made another trip through the
administration and support facilities buildings and as far as the foot of
the stairs to the operating floor of the reactor building. They
encountered a radiation level of 25 roentgens per hour, which maxed
out the survey meter they used. They retreated from the reactor
building and thoroughly searched the administration and support
facilities buildings looking for the three men believed to be on duty.
They saw no one, nor any smoke or fire. During this search, they
encountered radiation fields of from 500 mR per hour to 10 R per
hour.

By this time, Phillips verified via radio check that none of the SL-1
operators had reported to them and they presumed the operators
were in the reactor building.

At 9:35 p. m. two more Phillips health physicists arrived, already in
protective clothing. One of them, with two firemen and with a 500 r
per hour range survey meter, went up the stairs of the reactor building
until @ 200 r per hour radiation field was encountered. This group
withdrew from the building to plan a course of action based on
radiation levels noted. Then, with AEC approval, the other Phillips
health physicist and an AEC fireman went to the top of the stairs and
took a brief look at the reactor floor. Observed radiation levels of the

order of 500 r per hour forced their quick withdrawal. They saw some evidence of damage but no bodies.

By 9:36p.m. key personnel of AEC-ldaho Operations Office, Combustion Engineering Inc. (operating contractor for SL-1),
and Phillips Petroleum Company had been notified of the SL-1 accident. Following notification, many personnel who
played key roles in the rescue efforts a.t SL-1 had to travel from Idaho Falls to the SL-1 site, a distance of 41 miles. At
10:25 p. m. IDO designation of a Class | Disaster was broadcast over the NRTS radio network.

When four Combustion Engineering personnel, including the SL-1 Plant Health Physicist, arrived, they decided to enter the
500 r per hour field. The four Combustion Engineering men, having verified that the three military men on duty had not left

the site, prepared to enter onto the reactor operating floor.

At approximately 10:35 p. m. the Combustion Engineering
supervisors for plant operations and health physics,
wearing Scott Air Paks and carrying two 500 roentgen
scale Jordan Radectors, entered the reactor operating f
floor for less than two minutes. They saw two men; one
moving. They withdrew and returned with two more
Combustion Engineering men and an AEC health

physicist.

References: AEC Information Notice No. 61-11

AEC Investigation Board Report, June 1961
American Nuclear Society, SL-1 Accident

YouTube video

American Nuclear Society (YouTube screen grab)



Two of the group picked up the man who was
alive and put him on a. stretcher at the head
of the stairs. The other three of the group
observed that the second man was
apparently dead. The group got the stretcher
down the stairs and out the west door within
three minutes of entry, and put the stretcher
in a panel truck. After removing him from the
site, the rescuers transferred him to an
ambulance met the AEC doctor at the
junction of Highway 20 and Fillmore Blvd.
The doctor pronounced the casualty dead at
11:14 p.m. The ambulance returned the body
to the SL-1 site to await a decision on the
temporary disposition of the body.

At about 10:48 p. m. another group, made up
of two military and two Phillips personnel,
entered the reactor floor briefly to locate the
third man. They determined that he was dead and did not attempt to remove him. The recovery group went to the GCRE
for preliminary decontamination. Gamma exposures of the five-man group ranged from 23 to 27 roentgens. As the
groups were returning from the GCRE, they stopped long enough to permit one military man and one AEC health
physicist to go through the support facilities building and close doors to lessen the chance of a fire starting and spreading
in the disaster area. The two men did not enter the reactor building on this trip.. When the two men returned to the rest of
the group, it proceeded on to the decontamination trailer set up at Fillmore Blvd. and Route No. 20.

Control Rod Impaled in Ceiling (radiationworks.com)

Personnel decontamination took place at the NRTS Central Facilities Dispensary and Chemical Processing Plant. Having
concluded that the remaining two operators were dead, the AEC health physicist suspended rescue efforts and ordered
all personnel back to the roadblock established on Fillmore Blvd. at Highway 20. Between midnight and 3 a.m. on
January 4, approximately 30 people arrived at the dispensary for secondary decontamination. The AEC collected
preliminary badge readings and urine samples; all personnel
released.

At approximately 6 a.m. on the morning of January 4, a team
removed the body from the ambulance for decontamination.
Individuals involved in the disrobing and transfer process
received a maximum exposure of 770 millirem. Before
decontamination radiation levels measured on the body
showed approximately 400 R per hour at the head, 100 r per
hour at the feet, and from 200-300 R per hour over the
remainder. First efforts to decontaminate the body resulted in
no significant decrease in the readings.

Between 7 a. m. and 11 p. m. on January 4, the AEC made
Jordan Radetector (YouTube screen grab) several entries into the reactor buildings to plan for recovery
of the second body from a 750 R per hour area.

References:  AEC Information Notice No. 61-11
AEC Investigation Board Report, June 1961
American Nuclear Society, SL-1 Accident YouTube
video



A recovery team consisting of six military personnel and two AEC health physicists proceeded from the decontamination
check point on Fillmore Blvd. near U. S. Highway 20 to the entrance of the SL-1 compound at about 7: 30 p. m. Four of
this group entered the Support Facilities Building through the side entrance into the maintenance workshop area and laid
a blanket on the floor of the control room. Their stay time was one minute. A two-man team entered the reactor-
operating floor and proceeded directly to the body. One man picked up the victim's legs while the other grasped the body
around the shoulders and they moved rapidly out of the high radiation area and down the stairway. They exceeded the
one-minute stay time but successfully removed the second victim to the blanket in the control room.

A second two-man team entered the Support Facilities Building, retrieved the body, and carried it out of the SL-1
compound with the blanket. Responders removed the work clothing or coveralls from the body and placed it in an
ambulance at 8:08 p.m. The ambulance proceeded with the body to the Chemical Processing Plant for disposition.
Another two-man military team proceeded into the Support Facilities Building and on to the reactor-operating floor to
gain some more information about the status of the reactor. These efforts on the reactor-operating floor resulted in
gamma exposures of from 1 to about 13 rem.

RADIATIONLWORKS.COM

On Thursday evening, January 5, a photographer
entered the radioactive reactor compartment to
photograph the scene. An accompanying health
physicist reported radiation fields greater than 500 R
per hour. The photographer's stay time was 30
seconds. By entering the reactor compartment only
long enough to trigger his camera and withdrawing
to a less radioactive area to change film and make
adjustments, the photographer was able to obtain
the interior photograph needed. This photograph
assisted AEC investigating teams in making plans to
recover the third body and in evaluating damage to
the reactor operating area. Maximum radiation
exposure of these two men was less than two
Roentgens.

A blown control rod lodged the third victim in the

ceiling above the reactor. Because of the high

radiation (>500 R per hour) and contamination, the AEC prohibited climbing up to the victim. To remove him, AEC
planned to position a large net and attempt to lower the
body onto the net. Workers fastened the net to the end
. Of @ crane boom. With the net in position, 2 man teams
= attempted to lower the body onto the net. Their stay
&% times were less than a minute. It took 5 teams to
accomplish freeing the body and lowering it onto the net.
w50 A sixth team moved the crane. Cessation of recovery
occurred at 4:42 a.m. on January 9, 1961. Doses for the
§ recovery teams ranged from 2.5 to 7.5 rem.

" References: AEC Information Notice No. 61-11

AEC Investigation Board Report, June
1961

American Nuclear Society, SL-1 Accident
YouTube video




Scholarship Donation Opportunities

Ed Lohr, Chairman Awards Committee

The NRRPT has an active scholarship program to promote the field of Health Physics and closely related technical
disciplines. The program funds the student scholarships, the Don Marshall Scholarship, and the Memorial Scholarship.
Information on these scholarships and applications can be found on the NRRPT webpage under the Forms tab.

Financial support for NRRPT scholarship program is provided by a generous grant from Cabrera, not from member’s dues.
Over the last three years over $30,000 have been awarded. Because of the NRRPT’s active outreach activities, the
scholarship fund is anticipated to be depleted in the next couple of years. In order to for the NRRPT to continue to provide
scholarships, the scholarship fund needs to be replenished.

In the coming months, the membership renewal form will be modified to add a box to afford members a convenient avenue
to contribute to the NRRPT scholarship fund. This is strictly voluntary and provides the opportunity for members to give
back to the organization. Also, on the Corporate Sponsor’s renewal form, a solicitation for contributions will be added to
make it easy for a sponsor to make a donation.

Please consider the NRRPT scholarship fund when your membership is being renewed. Of course you can donate
anytime by contacting the NRRPT Executive Secretary at NRRPT.org. Your generosity is appreciated.

RAD MOVIE REVIEWS!

The Man with X-ray Eyes — Yet another mad scientist on the
loose. Best intentions turn grave when Dr. Xavier (you know R
he’s mad because his name starts with an “X”) develops eye el i s

drops that allow humans to see beyond the visible spectrum. He ';AR$ULDR SEANI;A \
develops x-ray eyes! Mu&l'

Of course it starts off real cool — who wouldn’t want to see
through people’s clothes?

Perverts!

Dr. Xavier saves a girl with a misdiagnosed medical problem but
his problems start to grow. Soon his eyesight becomes so
perceptive he is unable to control it. He starts seeing things in
forms, lights and textures humans can’t understand.

Next comes the obligatory killing of a dear friend.

I've actually seen this movie — the ending is kind of neat. Xavier
goes to an evangelist in the middle of a desert. The quote:

"If thine eye offends thee... pluck it out!"

Watch the move to find out how it ends and get a great load of
cheesy special effects.

e

5 DIANA van der VLIS - HAROLDJ STONE - JOHN HOYTans DON RICKLES
s CORMAN s DILLON 5 RUSSELL o RUSSELL. s NICHOLSON . ARKOFF - BAXTER.

Pete Darnell, RRPT, CHP, amateur movie critic
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Across

He discovered the neutrino and received half a Nobel Prize for it

> Robert , @ Scottish botanist and palaeobotanist whose contributions include one of the earliest detailed descrip-
tions of the cell nucleus and cytoplasmic streaming and the observation of Brownian motion

3 This English physicist and mathematician was the original discoverer of the infinitesimal calculus

4 The Danish physicist who is generally regarded as one of the foremost physicists of the 20th century

5 He gained worldwide acclaim for his groundbreaking work on quantum theory. In his 1924 thesis, he discovered the
wave nature of electrons and suggested that all matter have wave properties

6 He was the safety control rod axe man who stood ready with an axe to cut the control rod rope during the start-up of
Chicago Pile-1 (CP-1)

7 He was the discoverer of radioactivity, for which he also won the 1903 Nobel Prize in Physics

8 The English physicist who was awarded the 1935 Nobel Prize in Physics for his discovery of the neutron in 1932

9 The French physicist and mathematician who was one of the founders of the science of classical electromagnetism

10 The dentist who first linked the relationship between radium dial painting occupation and health effects

11 He formulated a version of quantum mechanics based on his wave equation

12 He showed how X-rays passing through a crystal collect information that allows the crystal’s atomic structure to be de-
duced
He discovered plutonium as well as isotopes of elements with important applications in the diagnosis and treatment of

13 diseases, most notably iodine-131, which is used in the treatment of thyroid disease. He coined the term "nuclear spall-
ation" and element 106 was named for him

14 He developed a Superheated Drop Detector as a possible alternative for neutron dosimetry

15 This Italian mathematician is best known for his hypothesis that equal volumes of different gases contain an equal num-
ber of molecules, provided they are at the same temperature and pressure

16 The German mechanical engineer and physicist, who, on 8 November 1895, produced and detected electromagnetic
radiation in a wavelength range known as X-rays

17 He coined the term fission to describe the energy released when the uranium nucleus split in two

18 The British chemist and physicist noted for his discovery of the element thallium and for his cathode-ray studies, funda-
mental in the development of atomic physics

19 He was exclusively awarded the Nobel Prize in Chemistry in 1944 for the discovery and the radiochemical proof of nu-
clear fission

20 His "effect" demonstrated the particle concept of electromagnetic radiation

21 The German theoretical physicist whose discovery of energy quanta won him the Nobel Prize in Physics in 1918

22 He is credited with making Hormiesis a household word

23 The Russian General who admitted the loss of 84 nuclear suitcase bombs

24 As a secretary of the Manchester Literary and Philosophical Society he presented an important series of papers, entitled
"Experimental Essays" on the constitution of mixed gases

o5 The English physicist who worked mainly on the effects of radiation on biological systems, inventing the field of radiobi-

ology as he went




Down

Swedish physicist mainly known for devising the formula, in 1888, which is used to predict the wavelengths of pho-
tons emitted by changes in the energy level of an electron in a hydrogen atom

2 With Abelquist, published a paper on the Use of Smears for Assessing Removable Contamination

3 The Sl unit of magnetic flux is named after him
The American theoretical physicist who also worked with Neils Bohr to explain the principles of nuclear fission.

4 More notably, he is responsible for the popularization of the term “black hole” and coining terms such as “wormhole”
and “quantum foam.”

5 The Danish physicist and chemist who discovered that electric currents create magnetic fields, which was the first
connection found between electricity and magnetism

6 He was best known for developing law of the electrostatic force of attraction and repulsion

7 The first person to propose the concept of nuclear fission

8 He discovered the concept of radioactive half-life

9 The first woman to win a Nobel Prize and the only woman to win the award in two different fields (physics and
chemistry)

10 He discovered that a varying magnetic field causes electricity to flow in an electric circuit

11 An English-New Zealand physicist who pioneered the non-medical use of radioisotopes in New Zealand, and con-
ducted a series of experiments to determine the role of cobalt in animal metabolism

12 He won the Nobel Prize for Physics in 1921 for his explanation of the photoelectric effect

13 The Swedish physicist and meteorologist who is credited with the invention of the pyranometer, the first device to
accurately measure direct and indirect solar radiation

14 The German physicist who conducted the gold foil experiment, which led to Rutherford's new theory for the struc-
ture of the atom

15 This Italian-born American scientist directed the first controlled chain reaction involving nuclear fission

16 In 1929, he invented the cyclotron, a device for accelerating nuclear particles to high velocities in order to disinte-
grate atoms and form new elements

17 The phenomenon, associated with charged atomic particles moving at velocities greater than the speed of light in
the local medium, was named after him

18 He presented the paper "Dynamical theory of the electromagnetic field," to the Royal Society of London in 1864 and
published the following year. In 1873 he published the book A Treatise on Electricity and Magnetism

19 The American physicist who is generally credited as the father of the neutron bomb
The Swedish medical physicist whose major contribution was in the study of the biological effects of ionizing radia-

20 tion. He played a pioneering role in the measurement of doses of radiation especially in its use in the diagnosis
and treatment of cancer

21 The Austrian-born Swiss and American theoretical physicist and one of the pioneers of quantum physics whose
discovery involved spin theory, which is the basis of a theory of the structure of matter

22 Mickey Mouse's pet dog or the planet Plutonium was named after

23

One of two Los Alamos scientists who discovered the neutrino but was not awarded the Nobel Prize




NRRPT Night-Out in Raleigh, NC

*** Thank you to our generous NRRPT
Night-Out sponsors ***

Pictured below: Robbie Millen (Frham Safety Products),
Ken Baugh (B&B Environmental Safety), Eddie Benfield (Duke Energy),
and Todd Davidson (Envirachem)

Not Pictured: Bill Peoples (BHI Energy), Bob Wills (GEL), Terry Donohue
(Rad Safe), Jay Tarzia (RSCS) and
Gregg Johnstone (UniTech)
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@BHI
energy

ENERGIZE YOUR CAREER AND JOIN THE BHI Energy TEAM!

As the largest provider of radiation safety technicians to the commercial nuclear power
industry and Department of Energy facilities, BHI Energy offers over 4,000 Junior & Senior
Radiation Safety opportunities annually.

= Be a part of the “nuclear renaissance!” Now is the time to experience
nuclear industry growth and exciting new opportunities with BHI Energy

= Flexible assignments ideal for varied backgrounds — including industry
retirees or those with Department of Energy experience

= Competitive compensation & benefits, paid travel & living expenses
= Training programs & career development for entry level positions
= Flexible project locations in 35 states nationwide

= Short term & temporary assignments available

To inquire about opportunities please contact:

(800) 225-0385, then press # and 2 when prompted for our recruiting team

Send resumes to*: nuclear@bhienergy.com Fax (508) 746-8588
(*Please reference NRRPT when sending in your resume)

97 Libby Industrial Pkwy, Weymouth, MA 02189 | www.bhienergy.com
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Envirachem
Environmental Radiological and Chemical Services

Envirachem is a professional staffing and services company with wide-ranging experience providing both time
proven and innovative solutions for a client’s environmental, radiological, and chemical needs. We support
our clients in every phase of a project, from initial characterization, to project closure, and from initial license
application, to license maintenance and corrective action.

At Envirachem we provide our clients with the best services available. Our philosophy is that if we can’t
provide you with the best, then we’ll find someone who can. For that reason we provide comprehensive
training and professional development programs to our employees. This allows Envirachem personnel to
quickly respond to a variety of operational situations with informed and decisive action.

We provide a full complement of services but if you require a service not found on our site, or require
additional information, please email us at sales@envirachem.com




www.reefindustries.com K t RE E F
INDUSTRIES

GRIFFOLYN®: CONTAINMENT SYSTEMS FOR OUTAGE, MAINTENANCE & CONSTRUCTION PROTECTION

For more than four decades, Reef Industries has been providing a variety of specialty reinforced plastic laminates to the nuclear industry.
These products are ideal for containment during outages, construction, maintenance and decommissioning projects. Strong, yet flexible,
lightweight and easily handled, Griffolyn® products are highly resistant to tears and have an exceptional outdoor service life.

Griffolyn® can be produced with specialized properties including fire retardancy and low contamination for safety applications around critical
materials or work areas. Performance features such as corrosion inhibition and anti-static properties are also available for sensitive
equipment. Products range in weight, thickness and special composites, and are ideal for:

® Floor covers ®  Qutdoor/Indoor storage ® Feed water heaters/rotor covers

® Custom box liners ®  Shipping covers for contaminated equipment ® Soft-sided packaging for surface contami-
e Containment enclosures ~ ®  Secondary containment systems nated objects

® Bags ® Decontamination pads ® FME barriers

® Tubing ® Underslab vapor retarders for critical applications

The advantages of using Griffolyn® containment products for new plant construction and maintenance projects are vast but the immediate
recognized benefit is the reduction in the costs associated with improving project schedules. Griffolyn® products reduce the volume of
radwaste, which in turn lowers disposal costs.

From assisting in the design of uniquely configured and fabricated products to one of a kind materials custom built from scratch, Reef
Industries’ highly experienced staff can fabricate a product that meets your exact requirements. Custom printing capabilities are also available
to meet any message requirements. We can custom configure a product with nylon zippers, hook and loop fasteners, grommets, D-rings,
webbing, pipe loops or many other possibilities. Reef Industries can work with exact dimensions, sketches and/or ideas to custom design and
build a product specifically suited for your needs.

Stock rolls and sizes are available for immediate shipment. If you require dependable, long-lasting, cost-effective on-site fabrication tape, Reef
Industries can supply you with pressure sensitive and/or double-sided tape. Custom design and fabrication are available in 7-10 days.

San Onofre Nuclear Generating Station

For more than 40 years, SONGS generated power for Southern California — in fact, units 2 and 3 were capable of generating
2,200 megawatts of electricity, enough power to serve 1.4 million average homes at any point in time. SCE announced in June
2013 that Units 2 and 3 will be permanently retired. Unit 1 was retired in 1992,

SCE is committed to a safe and timely decommissioning of the San Onofre nuclear plant that protects the environment and our
customers' economic interests. SCE established a set of guiding principles focused on safety, stewardship and engagement that
will guide the successful decommissioning of SONGS and can make San Onofre a model for the industry.

SONGS is proud of its’ continued dedication of registered RRPT members that are represented in various organizations across
the station.




McMaster Nuclear Reactor

The McMaster Nuclear Reactor (MNR) first became operational in 1959 and was the first university-based research
reactor in the British Commonwealth. Originally designed to operate at a maximum power of 1 MW, MNR was upgraded
during the 1970s to its current rating of 5 MW with a maximum thermal neutron flux of 1 x 104 neutrons/cm2s. MNR is
classified as a medium flux reactor and it is by far the most powerful research reactor at a Canadian university — the
handful of so-called “Slowpoke” reactors at other institutions typically operate at a power of 0.02 MW.

Services Provided: Assay Equipment and Services, Uranium; Irradiation Services; Laboratories, Chemical; Neutron Activation
Analysis Services; Neutron Radiography; Radiochemicals; Radioisotopes; Research and Development

Susan Jack _
1280 Main Street, W, NRB A331 jacks@mcmaster.ca
Hamilton, Ontario L8S 4K1 http://mnr.mcmaster.ca
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Ameren Missouri-Callaway Energy Center Cabrera Services

Bob Farnam Shannan Ryll
P.O. Box 620 473 Silver Lane
Fulton, MO 65251 East Hartford, CT 06118
(573) 676-8784 860-569-0095

refarnam@cal.ameren.com

sryll@cabreraservices.com
www.ameren.com

WWw.cabreraservices.com

Among the nation’s t0p Uti”ty companies in size and sales, Cabrera is a trusted integrator for radiological remediation and munitions
Ameren is the parent of Ameren Missouri, based in St. response solutions. We bring world class expertise in health physics and

Louis. MO. and AmerenCIPS. based in Springfield IL munitions response along with a broad base NRC radioactive materials license
’ ’ ’ T to solve our client’s toughest challenges. As an integrator, we bring our

Ameren is also parent to several nonregulated trading, clients:
marketing, investment and energy-related subsidiaries. * Expertise in securing site closure/release;
Ameren emponees totaling approximately 7.400 provide - Smart design of characterization, sampling and FSS programs; and
. P . 7 * Innovative technologies that expedite closure, ensure compliant
energy services to 1.5 million electric and 300,000 natural Material Control and Accountability, minimize remediation footprints
gas customers over 44,500 square miles in lllinois and and waste quantities for off-site transport and disposal, and achieve
Missouri schedule and cost efficiencies.
Detroit Edison Fermi 2 L/‘
Richard LaBurn
6400 N. Dixie Hwy
Newport, MI 48182
(734) 586-4974 John Ellison
(734) 586-1883 (fax) 5800 East Skelly Drive, Ste 800
laburnr@dteenergy.com Tulsa, OK 74135
www.dteenergy.com 888-488-0880

918-743-4867 (fax)
john.ellison@dzatlantic.com

Detroit Edison operates the Fermi 2 Nuclear Power Plant
www.dayzim.com

located in Monroe, Ml along the shores of Lake Erie. Fermi
is a 1200 MW power plant supplying electricity to the

. ) Day & Zimmermann provides radiological services to meet the
metropolitan Detroit area.

unique demands of the nuclear power industry. We deliver all
levels of health physics, decontamination technicians and
radiological support as a trusted partner to numerous commercial
nuclear power stations across the U.S.




Duke Energy Corporation

Larry Haynes
526 S. Church Street, MS-ECO7F
Charlotte, NC 28202
(704) 382-4481
(704) 382-3797 (fax)
larry.haynes@duke-energy.com
www.duke-energy.com

The new Duke Energy, which is the product of a merger with Progress
Energy, is the largest electric power holding company in the United
States with more than $100 billion in total assets. Its regulated utility

operations serve more than 7 million electric customers located in six

states in the Southeast and Midwest. Its commercial power and
international business segments own and operate diverse power
generation assets in North America and Latin America, including a
growing portfolio of renewable energy assets in the United States.
Headquartered in Charlotte, N.C., Duke Energy is a Fortune 250
company traded on the New York Stock Exchange under the
symbol DUK.

171 Grayson Rd. 318 Hill Ave.
Rock Hill, SC 29732 Nashville, TN. 37210
(803) 366-5131 (615) 254-0841

frhamsc@frhamsafety.com frhamtn@frhamsafety.com

Incorporated in 1983, Frham Safety Products, Inc. continues its sole purpose of
manufacturing and distributing products to the Nuclear Power Utilities, DOE, DOD,
Naval facilities as well as several industrial accounts and related users of safety
supplies and equipment.

From the creators of proven products such as the Totes Overshoe and the Frham
Tex Il, Frham continues their objective to provide products and services which meet
or exceed the specifications set forth by customers and the industries that it serves.
These revolutionary new concepts include Life Cycle Cost Management (LCCM),
Mobile Outage System Trailer (MOST) and Certified Disposable Products (CDP).

LCCM offers products through a systematic approach of life cycle pricing to
include disposal at the purchase point.
MOST provides onsite product storage stocked systematically specified by the
customer for easy access and stringent inventory control.

- CDP consists of proven disposables for every application which includes
standard and custom specifications to meet your disposable needs.

Among these services and products, Frham also supplies chemical, biological and
radiological equipment which will support applications for domestic, biological, nu-
clear, radiological or high explosive incident sites. This equipment is able to sample,
detect and identify chemical warfare agents and radiological materials as well as
provide safe-barrier, personal protection from chemical warfare, biological warfare,
radiological and TIC/TIM environments.

F&J Specialty Products, Inc.

Frank M. Gavila
404 Cypress Road
Ocala, FL 34472
352.680.1177/352.680.1454 (fax)/fandjspeciaty.com

1SO 9001:2008 certified manufacturer of traditional

and advanced-technology air sampling instruments,

airflow calibrators, filter holders, consumables and
accessories.

Air Sampler product lines include; high and low
volume, tritium, C-14 and battery-powered air
sampling systems. Various models are available for
both portable and environmental sampling systems.
Consumable product line includes; filter paper, TEDA
impregnated charcoal cartridges and silver zeolite
cartridges. F&J provides comprehensive collection
efficiency data for radioiodine collection cartridges.
F&J manufactures the premier line of small
lightweight emergency response air samplers which
can operate from line power, on-board batteries or an
external DC power source. Battery powered units have on-board
charging systems.

HI ENVIRONMENTAL
— PRODUCTS , INC.
Air Sampling & Radiation Monitoring Equipment, Systems & Accessorfes

HI-Q Environmental Products Company is an ISO 9001:2008
certified designer/manufacturer that has been providing air
sampling equipment, systems and services to the nuclear and
environmental monitoring industries since 1973. Our product
line ranges from complete stack sampling systems to complex
ambient air sampling stations. HI-Q's customers include the
National Laboratories and numerous Federal and State
Agencies in addition to our domestic and international
commercial customer base. Our product catalog includes:
Continuous duty high & low volume air samplers, radiation
measurement instrumentation, radiation monitoring systems,
air flow calibrators, radioiodine sampling cartridges, collection
filter paper and both paper-only or combination style filter
holders. Along with the ability to design complete, turn-key,
stack and fume hood sampling systems, HI-Q has the
capability to test ducts and vent stacks as required by ANSI
N13.1-1999/2011.




Master-Lee Decon MJW Technical Services
Services
Laurie Losey
Robgrt Burns 243 Root Street, Ste 100
430 Miller Road Olean, NY 14760
Medford, NJ 08055 (716) 372-5300
(609) 654-6161 (716) 372-5307 (fax)
(609) 654-1404 (fax) laurie.losey@mjwts.com
burns-ml@comcast.net
MJW Technical Services will help you keep your
Master-Lee is a leading supplier of refueling, maintenance, inspection, radiological instruments fully functional while providing
operations and outage management services for PWR Nuclear Power rapid turnaround and excellent customer service. Our
Plants in the U.S. Market and has supported the major NSSS factory-trained technicians with over 100 years of
companies in the performance of similar tasks at BWR sites. Master-

combined experience in the radiological and electronic
Lee also designs, fabricates and supplies specialty products, tools f'_elds’ gan calibrate and _repalr all tyPeS of instrumentation
and parts in support of our various product lines. These capabilities including Nuclear Density Gauges in our state-of-the-art
are provided by our broad range of Product Lines: Refueling and

facility.
Related Services; Pump and Motor Services; NDE — Eddy Current - . .
. . . : o Please visit our website at www.mjwts.com or call toll free
Testing Services; Specialized Reactor Services; Decontamination
: o . : 1-866-300-3MJW (3659).
Services; Decommissioning Services; Engineered Products; and
Technical Services.

Mirion Technologies

Audrey Summers
5000 Highlands Parkway, Ste 150
Smyrna, GA 30082

The Gollnick Book
(770) 432-2744 Sixth Edition, 2011
(770) 432-9179 (fax) www.pacificrad.com
asummers@mirion.com

(626) 798-8100
WWW.mirion.com

BASIC RADBT Y
_'r. PROTECTION TECHWOLOEY

#in Edaia.

Mirion Technologies is a leading provider of innovative 4

products, systems and services related to the measurement, ‘ ‘
detection and monitoring of radiation. The company delivers ®
high quality, state of the art solutions that constantly evolve to
meet the changing needs of its customers. With the addition of
the Canberra brand in 2016, Mirion expanded its portfolio and
the breadth of its expertise to bring a new standard of solutions
to the market. Every member of the Mirion team is focused on
enhancing the customer experience by delivering superior PaciFic RapiaTioN CORPORATION
products, exceptional service and unsurpassed support. Mirion

2945 Stonehill Drive
\ . o Altadena, CA 91001
Technologies: Radiation Safety. Amplified.




STP Nuclear Operating Company

Roger Aguilera
P.O. Box 289
Wadsworth, TX 77843
www.stpegs.com

More than fifty registered Radiation Protection
Technologists are proud to work at the South Texas
Project's two nuclear power plants. These plants,
some of the world's newest, produce more than 2500
megawatts of electricity. The plants, and the team
that operates them, set industry standards in safety,
reliability and efficiency.

TIDEWATER e

MARSSIM Implementation
Decontamination & Decommissioning
Radiological Surveys
Environmental Remediation
Radiation Protection Program Management
Licensing and Regulatory Interface
Dose Modeling
Effluent and Environmental Modeling
Radiation Protection Technicians
Radiological Engineers
NRRPT and CHP Prep Courses

Radiological Training

MARSS Responder Wireless Radionuclide Characterization and
Response

headquartered near the Nation’s Capital

|||||m

Technical Management Services

Specialized Short Courses in Radiological Training

Our most popular courses include:

NRRPT/ABHP Exam Preparation, Radiation Detection and Measurement, Effective Con-

tamination Control/ALARA Programs, Gamma Spectroscopy Applications, Radioactive
Sample Analysis, Neutron Detection and Measurement, Internal Dose Assessment...

Visit our website for the complete course listing
Onsite Training
Get more from your training programs with TMS.
More subjects. More expertise. More customization.

And...More value.

Continuing Education Credits Awarded For All TMS Courses

Robin Rivard

P.O. Box 226

New Hartford, CT 06057
(860) 738-2440

(860) 738-9322 (fax)
rrivard@tmscourses.com
www.tmscourses.com
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Gregg Johnstone ’0‘
138 Longmeadow Street M
Suite 202 ‘UniTech
Longmeadow, MA 01106 '\ Services Group
(413) 543-6911

‘ «
REDUCE, REUSE,
RECYCLE

UniTech Services Group is the largest protective garment
service organization in the world. With 11 licensed plant
locations in the U.S. and Europe, UniTech provides
waterwash decontamination, protective clothing sales and
leasing, respirator cleaning and leasing in addition to both
onsite and offsite tool and metal decontamination services.

ISO 9001 & 14001 Certified

gjohnstone@unitechus.com
www.UniTechus.com




Server Solutions

QUANTUM
NUCLEAR

NDA equipment and exceptional support staff (HPGe, Waste Assay,
Insitu measurements)
Radiological Laboratory Equipment (Low Bkg HPGe, LSC’s)

Rental rates well below industry standard . o -
Onsite or Offsite professional staff and support Internet Consultlng_, Radiological Emergency Response Training,
Vacation Rental Property Management

Vince Bishop
P.0. Box 112
Port St. Joe, FL 32467
(850) 387-0658
VBishop@ServerSolutions.com
www.serversolutions.com

quantumnuclear.com

Scholarship Awards

Ed Lohr, Chairman Awards Committee

The Awards Committee is active year round and in the last six months has been fortunate to be able to award several
student scholarships and one Don Marshall Scholarship. Student scholarships are for students who are attending an
accredited educational institution in a course of study in Health Physics or a closely related technical discipline. The Don
Marshall Scholarship is for registered members who are attending an accredited educational institution in a course of study
in Health Physics or a closely related technical discipline.

These awards have been made possible by a very generous grant from Cabrera that is currently funding the NRRPT
scholarship program. Each student will receive $500 and the Don Marshall recipient will receive $2000 towards their
education expenses. Congratulations to: Arshdeep Bal, Tracy Burke, Tracy Olson, Carly Faulkner, Jonathan Epperson,
and Malmoud Rashed for student awards and to George Hoskison for Don Marshall award.

In addition to administering the scholarship program, the Awards Committee also reviews applicants for Associate
Membership to the NRRPT. Associate members are students or personnel not fully qualified to sit for the NRRPT Exam
but possessing sufficient interest in radiation safety to apply for membership. Since the beginning of the year the following
individuals have been granted Associate Membership: Zachary Brown, Tracy Olson, Julianna Sebastiani, Malmoud
Rashed, Cindy Sampson, and Jonathan Epperson.

If you or someone you know is pursuing a degree in a radiation safety related field please visit the NRRPT website for
information on the NRRPT scholarship opportunities. You can also find information on NRRPT Associate Membership.
Just click on the Forms tab on the NRRPT home page.

If you'd like to join the Panel of Examiners please contact one of the following:

Exam Panel Chairman—Dave Wirkus—wirkdl@cableone.net

Executive Secretary—DeeDee McNeill DeGrooth—nrrpt@nrrpt.org
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QUITCOMPLANING. T T
& WAS YOUR 10EA TO
868 & SIEN UP FOR “TAKE -
| NOUR~-DAUGHTER-TO-

Cartoons are used with the
permission of the HPS News.

Thank you Al Goodwyn for
your humorous
cartoons!

CHANGE OF ADDRESS FORM:

Name:

Old Address:

New Address:

Effective Date: New Phone Number:

Email Address:

If you have moved, please complete this form and return via email, fax or USPS mail.
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\
AV ANANARARVIWAN

nrrpt@nrrpt.org (401) 637-4822 P.O. Box 3084
Westerly, RI 02891
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