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Success in Georgia!!
Georgia House Bill 353, cited
as the “Industrial Hygiene,
Health Physics, and Safety
Profession Recognition and
Title Protection Act,” was
signed into law May 9, 2005
and became e ffective July
1, 2005. This Act provides
legal recognition to the
professions of industrial
hygiene, health physics and
safety (see page 7 for
details).

Kelli Gallion, Chairman of the Board
(949) 368-6994 (w)
(949) 368-7754 (fax)
galliok@songs.sce.com

The Registry was represented in June at its first Canadian Radiation
Protection Association (CRPA) conference in Winnipeg, Canada. A
presentation was given on the history and development of the NRRPT,
which sparked a great deal of interest and lots of inquiring minds at the
NRRPT booth in the exhibit area. Our goal was to inform the CRPA
members that an NRRPT Canadian exam had been developed and
would be administered August 13, 2005. Thank you to Dave Tucker
and Jeff Schaefer for their support and coordination efforts. We look
forward to future meetings with the CRPA.

DeeDee McNeill, Executive Secretary
(509) 736-5400 (w)
(509) 736-5454 (fax)
nrrpt@nrrpt.org

The Board and Panel just concluded its 64th meeting held in conjunction
with the HPS Annual Meeting in Spokane, Washington July 10-14,
2005.

Bob Farnam, Newsletter Editor
(573) 676-8784 (w)
(573) 676-4484 (fax)
refarnam@cal.ameren.com

The Registry was approached by Michael Krstich with the Office for
Domestic Preparedness (ODP) requesting our support of the Homeland
Defense Equipment Reuse (HDER) Program. The goal of the HDER
program
1 is to provide excess radiological detection instrumentation
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and other equipment, as well as training and technical support, to emergency responder agencies nationwide to
enhance their domestic preparedness capabilities. The Health Physics Society (HPS) is a huge supporter of the
HDER Program. HPS roles and responsibilities include: coordination with the HDER Services Management Tool,
equipment field checks and maintenance, refresher training, and serves as a local source of expertise. I anticipate
that the Registry will join the HPS in their efforts in making the HDER Program a success. Please visit the HDER
Program website at www.ojp.usdoj.gov/odp for more information.
Elections: Dave Biela resigned as Exam Panel Chairman and Karen Barcal was elected as Exam Panel Chairman.
Mark Bayless was elected to the Board of Directors and Dave Biela was elected Board Vice-Chairman. Terms begin
January 2006. Congratulations to you all!!!
“Save the date!!!” Next summer marks the celebration of our 30th Anniversary in Providence, Rhode Island.
Best wishes and thank you for your continued support!!
Sincerely,
Kelli Gallion

Photos from the NRRPT Board and Panel Meeting in Spokane, WA

Mrs Ong, Mr. Ong, Auggie Ong & Paul Harvey

Barry Kimray, Jim Miller, Steve Lancaster,
Eddie Benfield, Kelly Neal (standing) &
Rick Rasmussen (sitting)

More meeting photos on pg 6 & 9

New Members: If you do not have access to the private side of the web page please contact the Executive
Secretary (nrrpt@nrrpt.org). She must have your email address on file in order for you to gain access.
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RP2020?
By Tim Kirkham
No, RP2020 is not the new dose goal for the industry nor
is it a new technology to measure EDE. RP2020 is a
Radiation Protection Strategic Plan developed to help
determine what the field will look like in the year 2020.
This article will explain the meaning of RP2020 but not
until I share a little industry background.
To prove what we already know, Figure 1 shows how
dose to radiation workers has been steadily decreasing
up to about 1998. Granted, this is not total dose or even

dose per worker because it only includes doses above
1 Rem. Does this mean that ALARA has reached its end
point? Of course not, but it does indicate that more efforts
need to be put into dose reduction techniques and hints
toward development of new innovative techniques for
dose reduction. Furthermore, considering the possibility of an NRC adjustment in the annual dose limit from 5
Rem/year to 2 Rem/year, this chart implies that we cannot
wait for “someone else” to figure it out or wait for the new
generation of nuclear power plants.

Figure 1. Numbers of Workers with Dose
Figure 2 shows the Radiation Protection cost in dollars
per Megawatt-hour. Again, you can see where our costs
were slowly reducing until about 2002. Why? I could
speculate but then that would only get me in trouble. The

real message is that we must find a way to reduce costs
considering that all power companies are reducing their
radiation protection budgets while expecting our performance indicators to improve.

Figure 2. Radiation Protection Costs
3
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Somebody Stop the Madness
Now that I have your attention – this is what RP2020 is all about. NEI (Nuclear Energy Institute), in conjunction with INPO
and EPRI (Electric Power Research Institute), initiated a program a few years ago aimed at determining what the
industry was going to look like in the year 2020. The Health Physics Task Force of NEI decided that to determine
the future of radiation protection, an initiative would be needed that began planning now for our future; this became
known as RP2020.
Several planning/brainstorming sessions were held and, in a nutshell, several challenges presented themselves for
our future:

•
•
•

Radiological Protection performance and cost trends are not improving
Workforce turnover is projected to increase with difficulty replacing staff and retaining knowledge
Emerging RP standards imply lower dose limits and increased regulatory burden

These challenges are really opportunities in disguise – right? By initiating a plan to address these challenges now,
we can influence our industry in the future.
1) We need to organize and focus industry RP resources in a common mission
2) Update the RP paradigm to reflect advances in science, policy and practice
3) Reform RP regulations and oversight to reduce unnecessary burden
The RP2020 plan
Mission Statement for RP2020
Reshape radiological protection at nuclear power plants to achieve significant improvements in safety performance and
cost-effectiveness
Priority Issues
In order for this industry to apply its resources to identified issues, we needed to determine our main issues and then
‘bin’ them into priority areas. They fell out into 4 main priorities:
·
Staffing
• Providing support and advice for ongoing industry workforce initiatives
• Develop programs to preserve and transfer current RP knowledge base to the next generation
• Develop an industry program to align industry resource allocations to minimize the impact of
workforce trends
·
Standardization
• Develop a structure and process for standardizing criteria and practices where appropriate to
achieve increased effectiveness and efficiency
• Develop standardized training and qualification programs for RP technicians and rad-workers documented through a PADS-like system
• Develop standardized guidelines for technology implementation
·
4
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Technology

• Develop an industry program to identify and integrate new technologies into RP and plant processes
•
•

in an effective and efficient manner
Develop an industry program to assess and improve the effectiveness of existing technologies
implemented in RP programs
Develop an enhanced dose-field reduction program

·
RP Standards
• Support ongoing initiatives to influence emerging RP standards to be science-based and flexible
• Develop an industry program to align industry dose performance to minimize the impact of emerging
RP standards
Teams of Task Force members have been assigned tasks under these priority areas and have begun developing
measures of success, deliverables and future steps. Table 1 shows these proposed measures of success.
Table 1. Proposed Measure of Success
RESULT AREA

MEASURE

OBJECTIVE

Dose

RP dollars/MW-hr

Decreasing trend

Cost

Person-Rem/MW-hr
# workers >2 Rem
# workers 1-2 Rem

Decreasing trend
Zero
Decreasing trend

RP Events

Significant
Defined events

Zero
Decreasing trend

Workforce

Attrition vs. new hires
Experience/qualification

To be developed by NEI
HR task force

Regulatory

Burden factor ($)
New/revised rule-making

To be developed by NEI
HP task force

Technology

# accessed high rad areas
# technology-based events

Decreasing trend
Decreasing trend
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Several organizations are involved in this work –
INPO
EPRI
NEI
BWR ALARA owners group
ISOE-North American
Technical Center (NATC)
NRRPT
American Nuclear Insurers (ANI)
Joint Defense Group
Nuclear Suppliers Association
ANS (invited)
PWR ALARA owners group (invited)
Health Physics Society (invited)
As you can see, the NRRPT is a part of this work and the organization has formed an Ad Hoc Committee to work with
NEI on this project.
What does this mean to me?
Obviously, there is a lot more information and work being done in all these areas and I will not enumerate them here.
The purpose for this article is to communicate to all of you what is being done to ensure our future as Health Physics
and Radiation Protection professionals. The first thing you can do to help this endeavor is to complete a survey that
has been posted on the NRRPT web site. If you do not have access to the Web, or would prefer completing a hard
copy, please contact the author. Our representative (the author of this article) is a member of the Staffing project and
has taken the task of assessing our technician work-force as to the why’s and why-not’s of our aging workforce.

Let's Share the Wealth
On the NRRPT web site (www.nrrpt.org), there is a forum section that has been in service for over a year, but has been
used very little. Here is an opportunity for our registry to keep in touch with each other and to help each other with
the transfer of information. Why reinvent the wheel, if you need ideas about how to get something done, ask on line.
Let’s help each other. We will set up a thread where you can just say hi, so individuals can see how well the forum
is being viewed. Hope to see you at the forum.

The Spokane River

Bill Peoples, Bob Wills & Steve Lancaster
6
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Progress in Professional Recognition and Title Protection
By Kyle Kleinhans, CHP

Background
An Ad Hoc Committee on Professional Recognition and Title Protection was formed by the Academy in 2003. The
original committee included Ed Maher, Regis Greenwood, Kyle Kleinhans, and Kenny Fleming as the Acting Chair.
The purpose of this Ad Hoc Committee was to determine the feasibility and methods that may be used to protect the
CHP designation and how legislation may be utilized within future regulatory efforts as a means of considering CHPs
to be competent persons to conduct specified work in a jurisdiction.
The scope of the professional recognition and title protection program was later expanded into a joint effort with the
Health Physics Society, as described below, into a wider initiative to include health physicists and registered radiation
protection technicians.
The Ad Hoc Committee transitioned at the Augusta 2004 Midyear Meeting of AAHP. During the Augusta Executive
Committee Meeting it was decided to modify the objective of the Ad Hoc Committee to one of implementing some
specific actions aimed at improving the Academy’s posture relative to protecting the CHP title through legislative
action at the State level. Howard Dickson was selected to chair the modified Ad Hoc Committee and the following
members were appointed: Regis Greenwood, Ed Maher, Frazier Bronson, Tom Essig, and Judson Kenoyer. It was
decided to pursue professional title protection via legislative means, i.e. a Profession Title Protection Act.
The purpose of a Profession Title Protection Act is to provide legal recognition to the profession of health physics,
as well as provide assurance to the public that individuals representing themselves as being involved in the
profession of health physics have met minimum qualifications, thereby protecting the public health and safety.
The Academy has been successful in negotiating a Tripartite Agreement with the Health Physics Society (HPS) and
the American Industrial Hygiene Association (AIHA) to mutually pursue professional recognition and title protection.
The Tripartite Agreement outlines the duties and responsibilities of all parties and discusses financial arrangements.
In essence the HPS and AAHP are buying services from AIHA and sharing that cost between us.
The next major hurdle was to prepare the language that would go into model legislation. Rather late in December
2004, the HPS and AAHP agreed on the “health physics” language for the model legislation. In addition the National
Registry of Radiation Protection Technologists (NRRPT) concurred with the model legislation language and their RRPT
title was included. The AIHA accepted our recommended language with very slight modification.
Now we are engaged in the legislative process. Based on recommendation from Aaron Trippler, Director of
Government Affairs for AIHA, we targeted Ohio and Georgia this year. AAHP President Tom Buhl and HPS President
Ray Guilmette sent a joint letter to the HPS Chapters in Ohio (3) and Georgia (2) informing them of the professional
recognition/title protection initiative and requesting their support. We encountered nothing but enthusiasm and
supportive folks in the Chapters.
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Success in Georgia
Georgia House Bill 353, cited as the ‘Industrial Hygiene, Health Physics, and Safety Profession Recognition and Title
Protection Act’ was signed into law May 9, 2005 and becomes effective July 1, 2005. This Act amends Title 43 of the
Official Code of Georgia relating to professions and businesses, so as to provide legal recognition to the professions
of industrial hygiene, health physics, and safety.
The AAHP and HPS are particularly appreciative of the work of AIHA Executive Director Steven Davis in crafting the
agreement and of Aaron Trippler, the individual primarily responsible for the success of this bill. AAHP’s Howard
Dickson and HPS’s Ken Kase coordinated the health physics aspects of the bill. Once the bill was drafted, HPS
Director and Atlanta Chapter President Robert (Bob) Whitcomb worked to notify and encourage the Atlanta Chapter
to support this legislation.
An excerpt of the act is provided below:
Purpose
The purpose of this Act is to provide legal recognition to the professions of industrial hygiene, health physics, and
safety, as well as provide assurance to the public that individuals representing themselves as being involved in the
professions of industrial hygiene, health physics, and safety have met minimum qualifications, thereby protecting the
public health and safety.
More specifically this law was enacted for the purposes of:
1) Prohibiting an individual from representing that the individual is a certified associate industrial hygienist, certified
health physicist, certified industrial hygienist, certified safety professional, construction health and safety
technician, occupational health and safety technologist, or registered radiation protection technologist unless the
individual meets certain qualifications;
2) Prohibiting a business entity from identifying, representing, or advertising itself as a provider of industrial hygiene,
health physics, or safety services furnished by a certified associate industrial hygienist, certified health physicist,
certified industrial hygienist, certified safety professional, construction health and safety technician, occupational
health and safety technologist, or registered radiation protection technician unless the business entity meets
certain qualifications; and
3) Providing or recognizing certain qualifications for individuals and business entities using certain titles or making
certain representations relating to the provision of industrial hygiene, health physics, or safety services.
Penalties
Any person who violates this chapter shall be guilty of a misdemeanor and, upon conviction, shall be punished by
a fine not exceeding $1,000.00.
Future Activities
Legislation similar to that passed in Georgia is currently being pursued this year in the state of Ohio under the Tri-Partite
Agreement. AAHP and HPS plans call for the introduction of similar legislation in approximately two new states each
year in collaboration with AIHA.
The Ad Hoc Committee is expected to become a Standing Committee of the Academy with a dedicated mission to
promote professional recognition and support title protection legislation.

8
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Sonya & Tim Kirkham

DeeDee McNeill, Steve Lancaster, Kelli Gallion &
Rick Rasmussen

Mr. & Mrs. Dave Wirkus & daughter

Kelly & Tina Neal

Gary Kephart, Dwaine Brown & Eddie Benfield

Dr. & Mrs. Jim Miller
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A General Review of Detection and Measurement of Ionizing Radiation
By Augustinus Ong, Dartmouth College
The purpose of this review, in the format of questions and answers, is to remind ourselves of some of the basic aspects
of detection and measurement of ionizing radiation.
1. Why is the concept, air kerma in the units of gray (Gy), is used to equate the exposure to radiation traditionally
measured by the Roentgen?
It was the practice to express radiation exposures in the units called the roentgen (R). The roentgen is equal to
the amount of radiation that will produce 2.58 x 10-4 coulombs of charge in 1 kilogram of air. In order to facilitate
the use of more appropriate units the concept of air kerma was developed. Air kerma, which is expressed in
the units of gray, allows for the exposure to be expressed in terms of an absorbed dose, such that an exposure
of 1 R is approximately equal to an absorbed dose of 8.7 mGy.
2. Why is the amount of energy that is transferred to a material per unit length of travel in soft tissue is termed LET?
The ability of radiation to cause ionization in living tissues is related to the linear energy transfer (LET). This unit
helps to express the relative biological effect of different types of ionizing radiation based on the amount of
ionization occurring along the path in tissue traversed by the radiation. By their very nature of being highly
penetrating, x rays and gamma rays are associated with low LET and produce less ionization per unit length of
travel than those of high LET alphas which are not very penetrating at all.
3. Why does LET of an x-ray or gamma photon have a low keV / micron?
Because x rays and gamma rays have a high degree of penetrability and, therefore, deposit only small amounts
of energy per length of travel. These types of radiation are said to have a low LET and low ionization potential.
4. Each time an x-ray beam scatters, its intensity at 1 m from the scattering object is approximately what fraction of
its original intensity?
a. 0.1

b. 0.01

c. 0.001

d. 0.0001

5. The short interval of time during which a radiation counter is unable to respond to radiation exposure is called:
a. Interval time

b. Recharge

c. Recycle time

d. Dead time

The time interval during which a detector is unable to respond to an additional exposure of radiation is called its
dead time. Because detectors with long dead time, they cannot be used to measure short-lived radiation events
such as those associated with pulsed x-ray sources.
6. The x-ray photon interaction with matter that is responsible for the majority of scattered radiation reaching the
Luxel (optically stimulated luminosity) dosimeter is:
a. Classical scatter

b. Thompson scatter c. Photoelectric effect
10
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In the photoelectric effect, relatively low-energy photon uses all its energy to eject an inner-shell electron of a target
atom, leaving an electron shell vacancy. An electron from the outer shell drops down to fill that vacancy, and in
doing so gives up a characteristic x-ray. This type of interaction gives radiation dose to tissue. In Compton scatter,
a high-energy incident photon ejects an outer-shell electron of a target atom; however, the energy of the incident
photon is not completely used up, but instead it retains some of its energy and exits the target as a scattered ray
(see Question #4). In classical scatter, a low-energy photon interacts with an atom but does not cause ionization;
instead, the photon changes direction without any loss of energy. Thompson scatter is also called classical
scatter.
7. In which type of monitoring device does radiation release electrons by their interaction with air?
a. Pocket dosimeter

b. Film badge

c. TLD

d. OSL

Ionization is the principle of operation of both the film badge and the pocket dosimeter. In the film badge, the
film’s silver halide in the emulsion is ionized by radiation. The pocket dosimeter contains an ionization chamber,
which contains air, and the number of ions of either sign formed in the chamber is equated to radiation exposure.
TLD (thermoluminescent dosimeter) uses lithium fluoride crystals. Once the TLD is exposed to ionizing radiation
and then heated, the crystal gives off light proportional to the amount of absorbed radiation. OSL crystal, once
absorbed the ionizing radiation and then subjected to laser beam, gives off luminescence proportional to the
amount of absorbed radiation.
8. Under what circumstances might a radiographer wear two dosimeters?
a. During pregnancy or performing vascular procedures
b. During pregnancy or performing mobile radiography
c. During pregnancy or performing chest radiography
Radiographers typically wear one dosimeter, positioned at their collar and worn outside a lead apron. During
pregnancy, a second dosimeter is worn at the abdomen, under the lead apron. During vascular procedures, the
dose to the radiographer can be significantly high; that is because the leaded protective curtain is often absent
from the fluoroscope head and because of the extensive use of cineradiography. As a result, the radiographer’s
upper extremities can receive a high dose. So, the radiographer also wears a ring badge.
9. Which of the following types of detection device is normally classified as an exposure rate meter?
a. TLD

b. Geiger-Muller detector

c.Pocket dosimeter

d. Film badge

In order to determine the amount of scattered radiation from a contaminated surface requires the use of a portable
device that can determine the exposure rate. Geiger-Muller detector is an ionization-type survey detector that
can be used to detect certain type of radioactive contamination, such as a P-32 spill.
10. How does a scintillation detector that has a photo-multiplier tube work to detect radiation?
Ionizing radiation deposits some of its energy in a scintillation crystal that coverts the energy into small amount
of light. The light in turn is captured by the photo-multiplier tube that converts the light photons into electrons. These
electrons are accelerated and multiplied by a series of charged dynodes that generate a detectable electrical
signal.
11
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Referring to the ionization chamber voltage curve, answer questions 11-14:

11. The area of the chamber voltage curve, number 1, represents the primary operating region for the:
a.
c.

Ionization chamber
Geiger-Muller counter

b. Proportional counter
d. Ion pair recombination

12. The area of the chamber voltage curve, number 2, represents the primary operating region for the:
a.
c.

Ionization chamber
Geiger-Muller counter

b. Proportional counter
d. Continuous discharge

13. The area of the chamber voltage curve, number 3, represents the primary operating region for the:
a.
c.

Ionization chamber
Geiger-Muller counter

b. Proportional counter
d. Continuous discharge

14. The area of the chamber voltage curve, number 4, represents the primary operating region for the:
a.
c.

Ionization chamber
Geiger-Muller counter

b. Proportional counter
d. Ion pair recombination

15. The area of the chamber voltage curve, number 5, represents the primary operating region for the:
a.
c.

Ionization chamber
Geiger-Muller counter

b. Proportional counter
d. Continuous discharge

12
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Use of Weighting Factors for External Exposure at SONGS
OBJECTIVE: Review changes to the HP program for assigning whole body dose from external radiation (scheduled
to be implemented at SONGS in October 2005).
REFERENCES: ICRP Recommendations, 10 CFR Part 20, NRC Regulatory Information Summary Reports, ANSI
N13.41, NRC Approval of SCE’s Application to Use Weighting Factors for External Exposure at SONGS.

Health Physics Program Change
TOTAL EFFECTIVE DOSE EQUIVALENT (TEDE) means the sum of the EDE (external whole body dose) and CEDE
(internal whole body dose).
Effective Dose Equivalent (EDE) replaces Deep Dose Equivalent (DDE) as the external whole body dose quantity.
EFFECTIVE DOSE EQUIVALENT (EDE) is the sum of each whole body dosimeter measurement modified by its
appropriate weighting factor.
where:

EDE = sum DDEC * WC

DDEC is the deep dose equivalent (measured by a dosimeter) for whole body compartment “C”
WC is the weighting factor for whole body compartment “C”
The definition of TODE is unchanged. TODE = DDE + CDE
History of EDE
In 1977, the International Commission on Radiological Protection Publication 26 introduced the basic concept of EDE.
In 1992, this basic concept was incorporated into 10 CFR Part 20. Weighting factors for various organs or tissues were
specified and used to calculated internal dose. Until the NRC issued specific guidance, a weighting factor of 1.0 would
be used for external dose and the highest whole dosimeter measurement assigned.
In 1992, the DOE facility at the Savannah River Site began using weighting factors and dosimeter measurements to
calculate EDE.
In 1997, the Conference of Radiation Control Programs recommended a formula for calculating EDE when medical
personnel wearing lead aprons were exposed to x-rays. (EDE = 1.5 * DDE-waist + 0.04 DDE-neck)
In 1997, the American National Standards Institute published ANSI N13.41, “Criteria for Performing Multiple Dosimetry”,
recommending a method of calculating EDE like the one in use at Savannah River.
13

Summer '05 / Page 13

NRRPT® News
In 2002, the NRC published Regulatory Information Summary (RIS) 2002-06 permitting the use of the EDE for x-rays.
RIS 2003-04 encouraged the use of EDE in place DDE without prior NRC approval, for EP, ALARA, effluents,
environmental, skin contamination, other calculated dose.
RIS 2004-01 approve a front-back dosimeter combination to calculated EDE (when the source was NOT closer than
12 inches from the body)
In May 2005, the NRC approved SCE’s application to use EDE in place of DDE using ANSI N13.41 compartment
(weighting) factors (no distance limitation).
ANSI N13.41
ANSI 13.41 provides a method for assessing EDE based on measurements of DDE at specific areas of the body called
“compartments” and applying weighting factors. Each weighting factor “relates the fraction of risk to the organs
underlying the measurement location to the total risk from uniform irradiation of the whole body.”
Head and neck

0.10

Thorax, above diaphragm

0.38

Abdomen, including pelvis

0.50

Upper right and left arm

0.005 (each)

Right and left thigh

0.005 (each)

SONGS Implementation
Combine thorax and abdomen weighting factors into single chest compartment weighting factor of 0.88. When no
dosimeter is worn at a body compartment, the closest dosimeter measurement is assigned.
Continue to use dosimeter placement and selection criteria in accordance with current NRC guidance. Inspection
procedure 71121.01, states that assuming a dose gradient of 1.5 or more, relocate or assign additional dosimeters
if the missed dose is likely to exceed 30 mrem DDE/shift or 250 mrem DDE/job. These criteria are applied to each
compartment and within each compartment.).
The “unintended exposure occurrence” performance indicator is still defined as >100 mrem DDE.
Electronic Dosimeter Set Points
EDE is used for both record and estimated whole body dose. The electronic dosimeter set points are calculated
based on the REP Dose Limit and the dose gradient between body compartments.
14
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Example: Worker repairing pressurizer heater is issued a Head/Chest set; the REP dose limit is 300 mrem; the headto-chest dose rate ratio “R” is 3-to-1.
= RWP Limit / (WC + WH * R)

Chest set point

= RWP Limit / [(0.88+0.01) + (0.10+0.01)*R]

Head set point

= RWP Limit / (0.89 + 0.11 * R)

= 246 mrem

= Chest set point * R

= 738 mrem

HP Planning determines the expected head to chest dose ratio (R = 3/1). The weighting factors for the right and left
thighs are added to the chest-weighting factor (0.88 + 0.01). The weighting factors for the right and left arms are added
to the head-weighting factor (0.88 + 0.01)
Reporting Dose On NRC FORM-5
Example continued. Head/Chest Set TLD or PED Results:
If:
Chest dose
Head dose

=
=

100 mrem DDE/LDE/SDE
300 mrem DDE/LDE/SDE

Then:
EDE = 300 DDE * 0.11 + 100 DDE * 0.89 = 122
NRC Form-5
DDE
LDE
SDE WB
SDE ME
CEDE
CDE
TEDE
TODE

=
=
=
=
=
=
=
=

0.122
0.300
0.300
0.300
NR
NR
0.122 (TEDE = EDE + CEDE)
0.300 (TEDE = DDE + CDE)

Comments Section of NRC Form-5: Effective Dose Equivalent reported in place of DDE and used to calculate TEDE
Conclusion
Simply assigning the highest dosimeter is an approximation that breaks down in highly non-uniform radiation fields.
Use of ICRP-26 weighting factors improves the accuracy of dose assessment. NRC encourages the use of EDE in
place of DDE for all sources of occupational dose.
For further information or questions contact Mike Russell at 949-368-7638.
15
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Bartlett Nuclear, Inc.
Paul Lovendale
60 Industrial Park Road
Plymouth, MA 02360
(508) 746-6464 Ext 305
(508) 830-3616 (fax)
paull@bartlettinc.com
www.bartlettinc.com

Bartlett Nuclear, Inc. has over 20 years experience providing health physics,
decontamination, mechanical maintenance, janitorial and other staff
augmentation services to the commercial nuclear industry and Department of
Energy facilities. Bartlett provides decommissioning and decontamination
services and equipment, including remote monitoring systems, strippable
coatings, liquid decontamination processes, and scaffolding.

Pacific Gas and Electric Co.
Diablo Canyon
Robert E. Hite
Box 56
Avila Beach, CA 93424
(805) 545-4591
(805) 545-3459 (fax)
REHY@PGE.com
www.pge.com

Diablo Canyon is located on California's central coast on some of the most
picturesque and pristine coastline in the world. Diablo Canyon generates enough
electricity to meet the needs of over 2 million homes.
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Canberra Industries
Tammie Pattison
800 Research Pkwy
Meriden, CT 06450
(800) 243-3955
(203) 235-1347 (fax)
tpattison@canberra.com
www.canberra.com
Radiation measurement, detection and monitoring
equipment. Alpha and gamma spectroscopy
systems, portal monitors, personal contamination
monitors, trucks, vehicle monitors, survey meters,
personal dosimeters, specialty research HPGE
detectors.

Detroit Edison Fermi 2

Duke Power Company

Hal Higgins
6400 N. Dixie Hwy
Newport, MI 48182
(734) 586-1825
(734) 586-1883 (fax)
higginsh@dteenergy.com
www.dteenergy.com

Larry Haynes
526 S. Church Street, Box 1006, MS-EC07F
Charlotte, NC 28201
(704) 382-4481
(704) 382-3797 (fax)
lehaynes@duke-energy.com
www.dukepower.com

Detroit Edison operates the Fermi 2 Nuclear
Power Plant located in Monroe, MI along the
shores of Lake Erie. Fermi is a 1200 MW
power plant supplying electricity to the
metropolitan Detroit area. Fermi's USA Supplier
of the Year TLD lab provides dosimetry services
to USA facilities and other non-power plant
entities.

Duke Power provides safe, reliable and
economical power to the Carolinas. We deliver
electricity to more than 2 million customers –
balancing the region’s growing electricity needs
with care for the environment and the
communities we serve. We currently operate
seven reactors and are proud to support the
NRRPT.
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FRHAM Safety Products, Inc.
Fred H. Nance, Jr.
318 Hill Avenue
Nashville, TN 37210
(615) 254-0841
fnance@frhamsafety.com
www.frhamsafety.com
Frham Safety Products, Inc. introduces the ultimate in comfort
and safety, Frham Tex II. This waterproof, breathable,
reusable and stretchable Frham Tex II coverall provides the
ultimate in cool, comfort and dry protection. It offers supreme
comfort and coolness, while simultaneously maintaining a
total barrier -- keeps you dry from the outside and dry on the
inside.
Frham Tex II is constructed of multi-layer absorption, diffusion,
and desorption patented technology that consists of a
unique fabric matrix. This matrix contains a synthetic polyester
crepe tricot, a hydrophilic monolithic co-polyether-ester
elastomer, and a bi-directional synthetic polyester interlock
substrate that is treated with a one hundred spray rated
D.W.R. This Frham Tex II system creates a protective
garment, utilizing a heat stress reduction fabric that protects
the user from harmful environments while keeping the highest
individual comfort.

Master-Lee Decon Services
Robert Burns
430 Miller Road
Medford, NJ 08055
(609) 654-6161
(609) 654-1404 (fax)
haggar@nothinbut.net

Nevada Technical Associates, Inc.

Master-Lee is a leading supplier of refueling, maintenance, inspection, operations and outage management
services for PWR Nuclear Power Plants in the U.S.
Market and has supported the major NSSS companies
in the performance of similar tasks at BWR sites.
Master-Lee also designs, fabricates and supplies specialty products, tools and parts in support of our various
product lines. These capabilities are provided by our
broad range of Product Lines: Refueling and Related
Services; Pump and Motor Services; NDE – Eddy
Current Testing Services; Specialized Reactor Services; Decontamination Services; Decommissioning
Services; Engineered Products; and Technical Services.

Robert Holloway
P.O. Box 90748
Henderson, NV 89009
(702) 564-2798
(702) 558-7672(fax)
nta@ntanet.net
www.ntanet.net
Nevada Technical Associates, Inc. provides training courses in radiation safety including an
NRRPT Exam Review Course.
See www.ntanet.net or call (702) 564-2798.
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Reef Industries, Inc.
RADeCO
Fred Lucci
509 Norwich Avenue
Taftville, CT 06380
(860) 823-1220
(860) 823-1521 (fax)
flucci@radecoinc.com.com
www.radecoinc.com
For over 25 years, RADeCO has set the standard
for air sampling in the nuclear industry. We supply
the highest quality air sampling equipment, filter
media, and sampling cartridges. We also provide
a full range of calibration, repair service, and spare
parts for all your air sampling and air flow measurement equipment. In addition to being an
NRRPT Corporate Sponsor, RADeCO offers
special discounts to the NRRPT membership.

Reef Industries, manufacturer of reinforced laminates
since 1957, utilizes a patented manufacturing process
that yields the highest strength to weight ratio available
and offers exceptional tear and puncture resistance.
These ruggedly durable materials are lightweight, easily
handled and can be custom fabricated. Available in a
range of weights, thickness’ and special composites,
these products are an ideal choice for a wide range of
applications that include: floor covers, custom box
liners, containment enclosures, bags, tubing, outdoor
storage, shipping covers, secondary containment
systems and decontamination pads.
Reef prides itself on making high quality plastics with
many added properties. These include fire retardancy
for safety applications, low contamination to protect
critical equipment, incinerable to reduce radwaste
disposal costs, UV stabilization for long outdoor life
expectancy and others.
Stock sizes are available for immediate shipment and
custom design and fabrication are available in 10 days.

ri@reefindustries.com

Southern California Edison
Bob Corbett, RPM
P.O. Box 128
San Clemente, CA 92672
(949) 368-9645
corbetrt@songs.sce.com

STP Nuclear Operating Company

San Onofre Nuclear Generating Station is proud to
have over 60 registered NRRPT members in our
Health Physics, Training, Chemistry, Engineering,
Operations, Oversight, and Maintenance
organizations. We are especially proud that Kelli
Gallion of our HP Planning group was a member of
the Panel of Examiners, Board of Directors, and is
currently the NRRPT Chairman.
San Onofre is a three unit site with two operating
1170 MWe Combustion Engineering reactors and
one early Westinghouse unit in decommissioning.
The station is located in Southern California on the
Pacific Ocean and midway between San Diego and
Los Angeles.

Bill Bullard, RPM
P.O. Box 289
Wadsworth, TX 77843
(361) 972-7130
wtbullard@stpegs.com
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.
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Calvert Cliffs Nuclear Power Plant

Thermo Electron Corp
Radiation Measurement & Protection

Constellation Nuclear, LLC, a member of the Constellation
Energy Group, owns and operates the Calvert Cliffs Nuclear
Power Plant and Nine Mile Point Units 1 and 2 and Ginna
Unit 1. Constellation Nuclear was created to ensure CEG
has a reliable, efficient and diversified fuel base for its
merchant energy business.

Barry J. Wilson
P.O. Box 2108
Santa Fe, NM 87504-2108
(800) 274-4212
(505) 473-9221 (fax)
barry.wilson@thermo.com
www.thermo.com/rmp

Contact: Steve Sanders (410) 495-3574

An extensive range of radiation protection
instruments and products for contamination,
environmental and portable survey monitoring
including personnel contamination monitors, air
monitors, area monitors, waste monitors, TLD
readers/materials, radiation shielding and smart
portable survey meters.

Catawba Nuclear Station
Catawba Nuclear Station, operated by the Duke Power Nuclear
Generation group, is a dual unit 1129 Mw Westinghouse
PWR facility on the shores of Lake Wylie. We are proud to
have over 35 members of our Radiation Protection staff,
registered by NRRPT, working at our nuclear station.
Contact: Mark Helton (803) 831-3777

AmerenUE-Callaway Plant
Chase Environmental Group, Inc.

Among the nation’s top utility companies in size and sales,
Ameren is the parent of AmerenUE, based in St. Louis, MO,
and AmerenCIPS, based in Springfield, IL. Ameren is also
parent to several nonregulated trading, marketing, investment and energy-related subsidiaries. Ameren employees,
totaling approximately 7,400, provide energy services to 1.5
million electric and 300,000 natural gas customers over
44,500 square miles in Illinois and Missouri.
Contact: Bob Farnam (573) 676-8784

Chase maintains a staff of professionals with years of
experience in providing radioactive and mixed waste disposal solutions. Chase also offers comprehensive
remediation and decommissioning services
Contact: John O'Neil (877) 382-2124

American Electric Power
American Electric Power is a multinational energy company with
a balanced portfolio of energy assets. AEP, the United States’
largest electricity generator, owns and operates more than 42,000
MW of generating capacity in the U.S. and select international
markets. AEP is a leading wholesale energy marketer, ranking among
North America’s top providers of wholesale power and natural gas
with a growing wholesale presence in European markets. In addition
to electricity generation, AEP owns and operates natural gas
pipeline systems, natural gas storage, coal mines, and the fourthlargest inland barge company in the U.S. AEP is also one of the
largest electric utilities in the U.S., with almost 5 million customers
linked to AEP’s wires. Contact: David Wood (616) 465-2559

F&J Specialty Products, Inc.
F&J SPECIALITY PRODUCTS, INC. (F&J) has a registered
ISO9001 quality management system implemented for its production of air samplers, airflow calibrators, radioiodine collection
cartridges, tritium and C-14 collectors, radon detection products
and more. Many instruments are certified to UL and CSA electrical
safety standards. F&J provides a complete line of accessories and
consumables such as filter paper, smears, filter holders and radioiodine collection cartridges. Providing our customers with reliable
and durable products is our corporate goal. Contact: Frank Gavila
(352) 680-1177
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MJW Corporation, Inc.
General Engineering Laboratories, LLC
GEL provides the nuclear industry with radiochemistry,
bioassay and analytical chemistry support. GEL is a provider of 10CFR61, REMP and hazardous waste characterization to commercial nuclear reactor sites, DOE sites and DOD
facilities throughout the US. For information regarding
analytical services please contact Robert Wills (843) 7668171.

The MJW Corporation is a professional consulting firm
specializing in radiological and health physics for private
industry, governmental agencies and educational institutions. The company expertise is divided into the general
areas of Health Physics (Radiation Protection), Radiological
Engineering, Decontamination and Decommissioning Services, Regulatory Support and Health Physics Consulting
Services. Contact: David A. Dooley (716) 631-8291

Global Dosimetry Solutions, Inc. is one of the world's largest
providers of radiation dosimetry services. Global Dosimetry offers a full range of services for measuring ionizing
radiation, through thermoluminescent (TLD) and track etch
technologies. GDS also provides the Redi-Dose Electronic
Dosimeters for immediate dose and dose rate readings. GDS
is accredited by NVLAP in the USA and we are an approved
dosimetry service for TLD, CR39 and MeasuRings in Canada.
Contact: L. Biacchi (888) 437-1714

RAD-Ware, Inc.
RAD-Ware, Inc., a woman-owned small business, is a professional consultancy, providing safe, quality, Radiation Protection - training (ABHP & ABIH approved), software, and
services - for individuals, medical facilities, universities,
commercial and government agencies. On-site training &
project quotes available upon request. Our services are
available, both nationally and internationally. Our CHP has
more than 15 years in field operations, with more than 50 years
combined experience, and we are proud of what we do!
Contact: Dixie J. Wells-O'Dou (702) 645-9313

HI-Q Environmental Product Company

RETN, Inc. of Westminster

Global Dosimetry Solutions, Inc.

HI-Q Environmental Products Co. is ready to help with your stack
sampling requirements: State and Federal nuclear regulatory agencies require a stack discharge sampling program as part of the
licensing process. Radionuclides discharged to the air in the form
of particulate and volatile compounds must be assayed. Therefore,
nuclear facilities are required to follow standard protocol for
sampling their effluent. Possible emission of radionuclides to the
general public has to be monitored in a systematic and acceptable
manner. In the U.S., the U.S. Environmental Protection Agency has
the authority over such matters, and the current requirements and
guidelines for sampling in nuclear stacks and ducts are laid down in
ANSI N13.1 1999. Contact: Marc Held (858) 549-2820

Comprehensive NRRPT Exam Preparation courses: 9-day (90
hours) on-site or scheduled, 7-day (70 hours) tutorials (1-3
students). A learning experience, not just a review.
Internal Dosimetry, Radiochemistry Laboratory Techniques,
and Gamma Spectroscopy courses; Radiochemistry Laboratory Audits and Assessments; Radiochemistry and HP instrumentation setup and procedures; Staff augmentation,
long or short term. Contact: Rowena Argall (303) 438-9655

S A F E T Y …

MGP Instruments
MGP Instruments designs, develops, markets and supports
operational survey equipment and measurement systems.
We are #1 in North America in electronic dosimetry, offering
a broad spectrum of detection/protection devices and products for virtually any need. We are also recognized for our
outstanding customer support.
Contact: Audrey Summers (770) 432-2744
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Our Name
Our Business
YOUR Success!

Safety and Ecology Corp. leads the industry as one
of the top 100 environmental firms offering Radiological
Remediation, Industrial Hygiene, & MARSSIM
Experts. Contact Marty Gray @ 800-905-0501.
Check out our website: www.sec-tn.com
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Server Solutions
Server Solutions, Inc. has been developing and hosting
web-based applications since 1996. SSI specializes
in applications using database back ends, allowing input
and retrieval of data using a web browser. Technologies
used include Windows 2000/2003 Servers, ColdFusion MX,
MySQL and Microsoft Access databases. SSI’s content
management system provides a means for users to update
web content without having to learn HTML or other web
languages. Standard web page hosting and email services
are also offered. Contact: Vince Bishop (850) 899-4242

UniTech Services Group, Inc.
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.
Contact: Gregg Johnstone (413) 543-6911

Future NRRPT Exam Dates
February 11, 2006

TMS -- at
Budget Print

Deadline for application: December 16,
2005
August 12, 2006
Deadline for application: June 16, 2006
Application Fee: $200
Retake Fee: $100
Late Fee: $30

** PLEASE SUPPORT OUR
NRRPT® SPONSORS! **

** Exam applications may be downloaded
from our web page **
www.NRRPT.org

New Choices in Merchandise Apparel!
The Marketing Committee is now offering
two new styles of shirts.
Available are Devon & Jones golf shirts
in either Dill (shown in picture at right) or
Stone and Devon & Jones oxford shirt in
Khaki (shown in picture at left).
To place an order, fill out the form on
pg 23 and fax to 509-736-5454.
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NRRPT Merchandise Order Form
Logo Apparel
Available Styles & Prices
OuterBanks Polo — $23
Denim Long Sleeve — $21
Blue Fleece Vest — $37
Blue Nylon/Fleece Jacket — $49
Khaki/Navy Hat — $15
Devon & Jones Golf (Dill or Stone)— $33
Quantity

Size

Jerzee Polo — $18
Denim Short Sleeve — $20
Khaki Nylon Vest — $40
Black Nylon/Microfiber Jacket — $59
Khaki/Black Hat — $15
Devon & Jones Oxford (Khaki)— $39

Description

Price

Amount

Orders with less than 5 items — add $7.50 for shipping
Total:

Book
"Problem Solving in Preparation for the NRRPT Exam"
by David Waite, Ph.D. and James Mayberry Ph.D.
$27 Each
Quanity

Price

Amount

Total Amount Enclosed:
$ _____________

$27.00 ea
Total:

Send order form with
payment to:
NRRPT
P.O. Box 6974
Kennewick, WA 99336

Check, Money Order,
Visa & MasterCard
Accepted
Ship to: ________________________
________________________
________________________
________________________
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Visa or Mastercard
Card #:
Exp Date:
Billing Address:

NRRPT® NEWS
c/o Bob Farnam
P.O. Box 6974
Kennewick, WA 99336

CHANGE OF ADDRESS FORM:
NAME: _________________________________________________________________________________________________
OLD ADDRESS: ________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
NEW ADDRESS: ________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
EFFECTIVE DATE: _____________________ NEW PHONE NUMBER: ________________________________________
EMAIL ADDRESS: _______________________________________________________________________________________

If you have moved,
please complete this
form so you don't
miss out on any issues of the News.

Fax
(509) 736-5454

Or mail to:
NRRPT
P.O. Box 6974
Kennewick, WA
99336

