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On June 16, 2004, the
Registry lost one of its “major
building blocks” as Paul
Harvey once described of
the late great Charles D.
“Bama” McKnight. In
January 2005, The Charles
D. (Bama) McKnight
Memorial Award was
established in honor of
“Bama” because of his
significant contributions to
Kelli Gallion
the NRRPT. “Bama” was
one of the Registry’s great Pioneers as well as an exceptional
Instructor/Teacher, one that you never forgot. “Bama” had the gift of
making the technically difficult understandable and enjoyable. It is for
these reasons that The Charles D. (Bama) McKnight Memorial Award
was created to honor individuals that have the ability and willingness
to teach, coach and/or instruct. The inscription on the award plaque
reads: “In recognition of your outstanding efforts in the Radiation
Protection Training field leading to increased knowledge and
professionalism among Radiation Protection Technologists.”
The Inaugural recipient of The Charles D. (Bama) McKnight Memorial
Award was awarded to Mack Grove on July 19,2006. Mack has been
instructing, training, and mentoring in the nuclear industry for 30 years.
His instruction began in the Navy as a Nuclear Prototype Staff
instructor, and in 1983 he began working at the San Onofre Nuclear
Generating Station. For the past 22 years, Mack has been instrumental
in the instruction, training, and mentoring of hundreds of Health
Physics Division personnel, including contract personnel. Mack not
only possesses the excellent ability to train and instruct, he also has
a personal passion for mentoring that doesn’t go unnoticed. Mack’s
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Mack Grove

Andrew Martinez, Bob Corbett, Mack Grove & Scott Stinson
San Onfre Nuclear Generating Station

training and mentoring doesn’t stop at the workplace, he
also shares his passion and talent with the Southern
California youth community through coaching Little League
baseball and Pop Warner football.
Though we have lost one of our “building blocks” it is
because of people like “Bama” and Mack that the
Registry continues to grow and be strong!
On behalf of the Registry I would like to Congratulate
Mack for supporting the primary objective of the NRRPT

by “encouraging and promoting the education and training
of Radiation Protection Technologists”.
If you would like to nominate an individual like Mack that
demonstrates outstanding efforts in the Radiation
Protection Training field, please submit your nomination
to: NRRPT@NRRPT.ORG.
Best wishes and thank you for your continued support!!
Kelli Gallion
NRRPT, Chairman of the Board

Welcome New Members
The following 2 individuals were omitted from the last newsletter. Congratulations for successfully passing the
NRRPT August 13, 2005 examination:
Kipling M. Brumm
James W. Smith
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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Radiation Safety as an Integral Part of the Transportation Regulations
Dwaine Brown – Halliburton Energy Services, Inc.-Houston, TX
Steve Woods – Halliburton Energy Services, Inc. Duncan, OK
The International Atomic Energy Agency estimates that between 18 and 38 million packages containing radioactive
materials are transported each year throughout the world. This material may be radioactive waste, medical isotopes,
industrial radiography sources, well logging sources, research materials, and of course nuclear fuel cycle materials.
These shipments are made by land transport, air, or by sea.
There are various agencies that regulate the commercial movement of radioactive materials and with minor variations
primarily related to how a shipment is documented. The requirements are consistent for the control of exposure to
radiation between the International Civil Aviation Organization (ICAO) as implemented through the International Air
Transport Association (IATA) regulations, the International Maritime Organization (IMO) as implemented through the
International Maritime Dangerous Goods (IMDG) Code, and specific country regulations that address the ground
transportation of radioactive materials such as the United States Department of Transportation (USDOT).
Each agency has adopted requirements for the control of package contents and external radiation levels based on
the criteria presented in IAEA Safety Standards Series, Requirements, No. TS-R-1 (ST-1 Revised) and it is the basis
of these Regulations that will be discussed in this document.
Prior to 1959 the United States Interstate Commerce Commission regulations served as the basis for the various
national and international controls for the transport of radioactive materials. The rapid growth of the nuclear industry
made the development of controls for the transport of all types and quantities of radioactive materials the highest
priority of the IAEA shortly after its formation.
The general outline of these regulations was:
•
•
•
•
•
•
•
•

Introduction
Definitions
General Provisions
Activity Limits and Material Restrictions
Requirements and Controls for Transport
Requirements for Radioactive Material and for Packagings and Packages
Test Procedures
Approval and Administrative Requirements

USNRC Reporting Requirements for Domestic and International Shipments
Due to regulatory changes that have been implemented in the past two years based on criteria set forth by the
International Atomic energy Agency and adopted by the G8 countries at the G8 Summit held in Sea Island, GA in 2004
significant changes have been implemented to address the security of radioactive materials in transit.
These changes directly affect the storage and use of radioactive materials that are in excess, either as single sources
or cumulative quantities as well as the control and accountability of the same material when it is in transit.
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While there is not a direct relationship between the
quantities of concern and the prescribed values for
varying levels of control for the shipment of radioactive
materials, certain reporting requirements have been
invoked for those shipments of radioactive materials in
transit, especially those shipment in which the quantity of
material exceeds the quantity of concern for specific
isotopes.
Licensees that possess radioactive materials as single
sources or aggregate quantities that are “Greater than the
Quantity of Concern” are now required to establish and
maintain specific additional security measures for storage facilities as well as during transport of these quantities. The Quantities of Concern are specific to each
isotope as well as the form of the material.
The unity rule must be applied to mixed isotope shipments even if individual sources contained within the
shipment may be less than the Quantity of Concern.
In addition to the increased storage and transport security controls, licensees have specific reporting and
notification requirements to the USNRC and in some
cases to each Agreement State through which a shipment of material will transit.
The A1 and A2 values discussed in this paper define the
packaging and transport requirements for specific isotopes but do not have any bearing on the security,
reporting and notification requirements for the transport of
Quantities of Concern.
This paper will discuss the development and implementation of the Activity Limits commonly referred to as the A1
and A2 values for specific isotopes. Therefore, the first
order of business will be to define the A1 and A2 values
as well as a selected few additional terms prior to
entering into a discussion as to how these values were
derived.
A1 – The maximum activity of special form material that is
permitted in a type of package called a Type A package.
A2 – The maximum activity of other than special form
material that is permitted in a Type A package.

Special Form – Either an indispersible solid radioactive
material or a sealed capsule containing radioactive
material which has undergone very stringent testing to
confirm that if the material was released in an accident the
physical integrity of the special form capsule would make
it unlikely that there would be any associated contamination hazard from the radioactive contents of the capsule.
This allows larger quantities of special form material to be
shipped in any Type A package.
Type A Package – Designed and tested to provide a safe
and economical means of transporting Type A (A1 or A2)
quantities of radioactive material. These packages must
maintain their integrity under the kind of abuse or mishandling which may be encountered under normal conditions of transport. The testing of these packages simulates
transportation related events which a package could be
subjected to in handling or accident conditions.
The objective of the regulations is to provide assurance
of the protection of individuals, property, and the environment from any harmful affects of radiation during the
operations surrounding the transport of radioactive materials. Foremost in the provision of this assurance is the
well-defined limits of quantities of material that may be
contained and transported in specific package designs,
specifically the A1 and A2 quantities of materials. The A1
and A2 quantities for each isotope define the amount of
any material that may be transported in each type of
container be it Excepted Packaging, Type A packaging,
or Type B packaging. Stated in another way, the
regulations as written provide guidance toward maintaining the exposure to individuals, property, and the environment As Low As Reasonably Achievable (ALARA).
There are basically 3 limits imposed relative to the
activity of a package with radioactive contents.
•
•
•

A1 and A2 in Bq (or multiples thereof).
Activity concentration for exempt material in Bq/q.
Activity limits for exempt consignments in Bq

For this presentation we will focus on the A1 and A2 value
determination and save any discussion of exempt packages or consignment for a later date.
4
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The values of A1 and A2 presented in the regulations
evolved from what was known in the late 1970s as the QSystem. The Q-System was developed in support of the
1985 edition of the regulations to provide justification
from a dosimetric standpoint for the A1 and A2 values and
has been retained through the current regulations.
The limits presented within the regulations to control and
mitigate the release of radioactive material from transport
packages are based upon the activity limits for Type A
packages. These same limits are also used for specifying Type B and Type C package activity leakage limits
LSA materials, and excepted package content limits.
Initially radionuclides were segregated into 7 groups for
transport purposes with each group having a package
content limit for special form radioactive material and for
material in all other forms. In 1973 the regulations the
group classification system evolved into the A1/A2 system where each nuclide had 2 Type A package content
limits, A1 and A2.
The dosimetric basis of the A1/A2 system relied on a
number of assumptions. A whole body dose limit of 3
REM (30 mSv) was assumed in deriving the A1. In
calculating the A1 values the exposure was limited to 3 R
(» 30 mGy) at a distance of 3 meters in a period of 3 hours,
an intake of 10-6 X A2 was assumed in the derivation of A2
as the result of a median accident. This intake would
result in one-half of the maximum permissible intake for
a radiation worker. The median accident is defined as
one which for a Type A package results in a complete
loss of shielding and to a release of 10-3 of the package
contents in such a manner that 10-3 of the released
material was subsequently taken in by a bystander.
The Q-System developed for the 1985 regulations reassessed and modified for the 1996 regulations considers
a broader range of specific exposure pathways than the
earlier A1/A2 system. The Q-System continued to use the
same assumptions as those used in the original QSystem, however in exposures related to the intake of
radioactive material use was made of new data and
concepts recommended by the ICRP particularly subjective assumptions were made regarding the extent of
package damage and release of contents without reference to the median accident.

The Q –System considers a series of exposure routes
for individuals in the vicinity of a Type A package
involved in a severe transport accident. This led to five
contents limit values:
QA for external photon dose
QB for external beta dose
QC for inhalation dose
QD for skin and ingestion dose due to contamination
transfer
• QE for submersion dose
•
•
•
•

The A1 value for special form material was the lesser of
the 2 values QA and QB, while the A2 value for nonspecial form radioactive material was the lesser of A1
and the remaining Q values.
The exposure pathways used in the determination of Q
values are based on the following radiological criteria:
1. The effective or committed dose to an individual
exposed near a transport package following and
accident should not exceed a reference dose of
50 mSv.
2. The dose or committed dose equivalent received
by individual organs, including the skin, of an
individual involved in the accident should not
exceed 0.5 Sv, or in the special case of the lens
of the eye, 0.15 Sv.
3. An individual is unlikely to remain at 1 meter from
the damaged package for more than 30 minutes.
The Q-System lies within the domain of exposures that
are not expected to be delivered with any certainty but
may result from either an accident at a source or from an
event or sequence of events such as equipment failure
and operating errors.
The earlier reference dose of 50 mSv used in the
development of the A1/A2 values used in the 1985
regulations is no longer valid for these exposures
however this value has been retained within the current
Q-System with the consideration that historically actual
accidents involving Type A packages have led to very
low exposures. These exposures may be considered
once in a lifetime exposures since most individuals will

5
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never be exposed. When considered with the previously cited dose limits the limiting dose rate from a
damaged Type A package for whole body photon
exposure is assumed to be 100 mSv/h at a distance of
1 meter.
Current Q value assumptions:
QA – External dose due to photons
Calculated using the complete X-Ray and gamma emission spectrum for each radionuclide from ICRP Publication 38
QB – External dose due to beta emitters
Calculated using the complete beta spectra for each
radionuclide from ICRP Publication 38
QC – Internal dose via inhalation
The accident scenario used in this determination assumed a storeroom or cargo handling bay with a free air
volume of 300 cubic meters with 4 room air changes per
hour. With an adult breathing rate of 3.3 X 10-4 m3/s this
resulted in an uptake factor of approximately 10-3 for a 30
minute exposure period. Alternatively, another accident
scenario may involve a transport vehicle with an interior
free air volume of 50 m3 with 10 air changes per hour
reveals an uptake factor of 2.4 X 10-3 which is of the same
order of magnitude as the warehouse/cargo bay scenario.
For accidents occurring outdoors the dispersion parameters for a ground release with an exposure distance of
100 meters were used with resulting dilution factors of 7
X 10-4 to 1.7 X 10-2 s/m3 resulting in uptake factors in the
range of 2.3 X 10-7 to 5.6 X 10-6 for the previously cited
adult breathing rate. Reduction of the exposure distance
to 10 meters increases these uptake factors by approximately a value of 30 indicating that as the point of
exposure approaches a few meters the uptake factors
would approach the 10-4 to 10-3 range used in the QSystem.

Therefore, uptake factors in the range of 10-4 to 10-3
appeared to be reasonable for the determination of Type
A package content limits.
When this range of uptake fractions is considered with the
release fractions of 10-3 to 10-2 the overall intake factor for
a Type A package becomes 10-6, representing a combination of releases in the range of 10-3 to
10-2 of the package contents as a respirable aerosol
combined with an uptake factor of 10-4 to 10-3 of the
released material.
The calculation of QC was made using the most restrictive
chemical form and dose coefficients and aerosol characterization used an aerosol median aerodynamic diameter (AMAD) of 1 micron.
QD – Skin contamination and ingestion doses
This value is determined by considering the beta dose
to the skin of a person contaminated with non-special
form radioactive material during handling of a damaged
Type A package.
Calculated using the assumption that:
• 1% of the package contents are spread uniformly
over an area of 1 square meter
• Handling of contaminated debris results in contamination of the hands to 10 % of the released quantity
• The affected individual was not wearing gloves but
would be aware of the contamination potential and
decontaminate the hands within a period of 5 hours.
• Beta spectra and discrete electron emissions from
ICRP Publication 38 were used.
These same models were used in the determination of
estimating the possible uptake of activity via the ingestion pathway.
It was assumed that an individual may ingest all of the
contamination from 10 cm2 of skin over a 24 hour period
and that the resultant intake is 10-6 QD compared with the
earlier derivation of 10-6 QC. Due to the consideration that
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the dose per unit intake for inhalation is generally of the
same or greater order as that of ingestion the inhalation
pathway will generally be more limiting for internal contamination due to beta emitters.
QE – Submersion dose due to gaseous isotopes
The QE value for gaseous isotopes external to the body
following their release in an accident is based on the
following assumptions:
• 100 % release of the package contents into a
storeroom or cargo handling bay with a free air
volume of 300 cubic meters with 4 air changes per
hour.
•

Resulting airborne concentration of QE/300 m-3

•

Ventilation decay constant of 4 h-1 over a subsequent 30 minute exposure period resulting in a mean
concentration of 1.44 X 10-3 X QE m-3

Earlier issues of the regulations cited 4000 X DAC (Bq/
m3) as recommended by the ICRP for 40 hours per week
and 50 weeks per year for occupational exposure in a
500 m3 room, the use of the DAC was deemed to be
inappropriate and the modified Q-System uses an effective dose for submersion in a semi-infinite cloud from
USEPA Federal Guidance Report No 12.
The initial premise of the Q system utilized a maximum
duration of transport of 50 days and thereby assumed that
radioactive decay products with less than 10 day halflives were in equilibrium with the longer lived parent. The
Q values were then determined for the parent and
progeny and the limiting value was used for the determination of the A1 and A2 values. For those isotopes whose
progeny had a half life greater than 10 days or greater
than the half life of the parent these were then considered
as a mixture. This criterion has been retained in today’s
determinations of A1 and A2 values.
Alpha emitting radionuclides do not warrant the determination of QA or QB values due to their relatively weak
gamma and beta emissions. The 1973 edition of the
regulations assigned an arbitrary limit of 103 x A2 for this
material with no dosimetric justification. Based on the
7

latest values from the ICRP for alpha emitters which
resulted in a reduction of the QC values a tenfold increase
in the arbitrary value was used in the modified Q system
resulting in an additional Q value for alpha emitters QF
which is 104 x QC. With the evaluation of internal dose due
to ingested alpha emitters similar arguments to those of
beta emitters apply regarding QD and the inhalation rather
than the ingestion pathway is always more restrictive.
The 1973 A1 and A2 values were subject to an upper limit
of 37 TBq (1000 Ci) to protect against the possible effects
of bremsstrahlung radiation. This value was retained in
the current regulations, recognizing that this was an
arbitrary cut off point, at 40 TBq (1081 Ci). Bremsstrahlung
evaluated in a manner consistent with the determination
of QA and QB shows the aforementioned value to be
reasonable. It does remain however that the explicit
inclusion of bremsstrahlung within the Q system might
limit A1 and A2 for some nuclides to about 541 Curies (20
TBq), a factor of 2 lower. The A1 and A2 values tabulated
in the 1973 edition of the regulations have been retained
within the current regulations.
Noble gases to which the QE value has been applied
since they are not incorporated into the body and whose
progeny are either a stable nuclide or another noble gas.
The dosimetric routes other than submersion within a
radioactive cloud and the related whole body exposure
are realized when evaluating 222Ra where the lung dose
due to the inhalation of short-lived progeny. This exposure has received special consideration by the ICRP.
The corresponding QC value in the original Q System was
calculated to be 97 Curies (3.6 TBq) based on the 100 %
release of radon as opposed to the 10-3 – 10-2 aerosol
release incorporated into the QC model. This results in
a reduction to a QC value in the range of 97.3 to 973
milliCuries (3.6 X 10-3 to 3.6 X 10-2 TBq). Evaluating 222Ra
as a noble gas resulted in a QE value of 114 milliCuries
(4.2 X 10-3 TBq) which is near the low end of QC values.
The value which is used for Type A packages.
Low specific activity (LSA) materials such as 238U, 232Th,
235
U, natU, and natTh fall into a category of radioactive
material where the specific activities are so low that it is
inconceivable that an intake presenting a significant
radiological hazard could occur. The model assumed
that it was unlikely that an individual would remain in a
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dusty atmosphere long enough to inhale more than 10
mg of material with a resulting mass intake of 10-6 A2 which
would not present a greater hazard than any quantity
allowable for transport in a Type A Package.
This model lends itself to an LSA criterion of 10-4 QCg-1
resulting in a Q value for these materials below this limit
as unlimited. Compliance with this criterion presents an
effective dose equivalent of less than 5000 milliREM (50
mSv). Additionally, the latest calculations using current
dose coefficients by the ICRP show that unirradiated
uranium enriched to less than 20% will also satisfy this
criteria. Irradiated reprocessed uranium A1 and A2 values
must be calculated using the mixtures equation considering the uranium radionuclides and fission products.
Another consideration of LSA material was the QD
derivation for skin contamination and the model used
was based on the assumption that 1 to 10 mg/cm2 of dirt
present on the hands would be readily visible and
removed promptly by wiping or washing without regard
to the presence of radioactivity. Based on this assumption, the upper extreme of the range for a cut-off resulted
in a LSA limit of 10-5QDg-1, which retains the unlimited Q
value for this value.
Key Points to Remember:
The lesser of the values for QA and QB determines the
limiting A1 value for special form material.
The least of the A1 value and the remaining Q values
determines the A2 value for non-special form material.

The upper limit for alpha emitters where QF is substituted
for QA determines the A1 limit for alpha emitters.
QB, the external dose due to beta emitters, determines
the A1 limit for beta emitters
QC, the internal dose due to inhalation, defines the A2
limit.
The A2 limit is defined by QD, the skin contamination and
ingestion limit or QE, the submersion dose due to
gaseous isotopes
Basically, if a radionuclide is in special form, larger
quantities may be transported in a Type a package than
the same radionuclide in non-special form there are
however some cases where the A1 and A2 values are
equal.
In all cases however, the Q System and the derived A1
and A2 values have been structured in such a manner that
under most conditions incident to transportation the
potential exposure to material handlers, the general
public, and the environment is maintained ALARA when
material is properly classified, packaged, marked and
labeled prior to shipment as shown in the preceding
discussion.
Even though a material shipment may be well under the
A1 or A2 value for the specific isotope, shippers must
closely monitor the quantity of material being shipped to
ensure that the appropriate transportation security controls are in place and that the necessary notifications of
shipment and receipt have been made.

The A1 limit is defined by QA, the external dose due to
photons.

What to Watch for in the Next Issue
Updates on the last NRRPT Board meeting in Providence, RI
Photos of the NRRPT 30th anniversary celebration
Arthur F. Humm, Jr. Award recipient
Mid-year meeting information
2007 sustaining information
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This book was donated to the NRRPT by David Waite and James Mayberry in June 2002. It is an excellent book
that can be used as an examination preparation guide or reference guide for your office. To purchase this book,
please complete the form location on page 23 and return to the Executive Secretary's office.
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Poisson Distribution and Counting Statistics
By Augustinus Ong
Dartmouth College
The purpose of this paper is to reacquaint ourselves with and to show how to apply statistics from health physics’ radioanalytical notes in order to calculate standard deviation and confidence interval in counting measurements.
Counting statistics simply mean the expected number of counts from a radioactive sample and that number can be
described by a Poisson distribution. The standard deviation (s) for any counts (C) is the square root of C:
σ = sqrt C
EXAMPLE: What is the standard deviation of a sample that produced 1000 counts?
σ = sqrt C
= sqrt (1000) = 32 counts
EXAMPLE: What is the coefficient of variation (CV) of 1000 counts?
CV = (σ / C) x 100 = (31.6 / 1000) x 100 = 3.16%
EXAMPLE: What is the σ and CV for 100 counts?
σ = sqrt (100) = 10 counts
CV = [ sqrt (100) / 100 ] x 100 = 10%
The above examples show that, as the number of counts increases from 100 to 1000, the standard deviation increases
(from 10 to 32 counts), but the percent standard deviation (CV) decreases (from 10% to 3.16%). The conclusion is
that there is less relative variability as the counts increase in counting measurements.
Another rule of thumb is the counting statistics can also be described by a Gaussian distribution with the stipulation
that the number of counts must be greater than 30. In short, given any number of counts greater than 30, we can
determine the standard deviation. We can easily find that 68% of repeated measurements will fall within C +/- sqrt C,
that 95% of repeated measurements will fall with C +/- 2 x sqrt C, etc.
EXAMPLE: A radioactive sample has 100,000 counts. What is the 95% confidence interval?
95% confidence interval = C +/- 2 x sqrt σ = C +/- 2 x sqrt C
= 100,000 +/- 2 x sqrt (100,000)
= 100,000 +/- 632 counts

10
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Therefore, at the 95% confidence interval the counts will be within 99,368 to 100,632 for repeated measurements. In
other words, to have a 95% confidence interval +/- 2% of the true value, the measured counts needs to be at least
100,000.
The general equation for determining the number of counts needed to be sure that the true value is within some
percentage (p) of the measured counts and where n = 1 for 68% confidence, n= 2 for 95% confidence, and n = 3 for
99% confidence:
C = [ n / p ] ** 2
EXAMPLE: What are measured counts needed in order to have a 95% confidence interval +/- 1%?
Let n = 2 and p = 0.01
Counts = [ 2 / 0.01 ] ** 2 = 40,000
or
Counts +/- 1% of the measured counts = 40,000 +/- 2 x sqrt (40,000) = 40,000 +/- 400
Another useful counting statistical equation dealing with count rate (R) in time (t):
R=C/T
Its standard deviation in the count rate is σ (r):
σ (r) = sqrt ( C ) / T
= sqrt [ ( C x T ) ] / T
= sqrt ( R / T )
EXAMPLE: A radioactive sample gives 50,000 counts in 10 minutes. What are the count rate and standard deviation
in the count rate? And what range of count rates would be predicted to fall within 68% of repeated measurements?
R = 50,000 counts / 10 minutes = 5,000 cpm
σ (r) = sqrt ( 50,000 ) / 10 = 22 cpm
or expressed as 5,000 +/- 22 cpm
At 68% confidence interval:
σ (r) = sqrt ( R / T ) = sqrt ( 5,000 / 10 ) = 22 cpm
So, the expected range of count rates for 68% of the time would be 5,000 +/- 22 cpm

11
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As with all counting measurements, the background counts introduce a statistical uncertainty; therefore, the
background counts ( B ) must be taken into account:
So, Net Count ( N ) = Gross Count ( C ) – Background Count ( B )
And the standard deviation of the net counts is:
σ (n) = sqrt ( C + B )
EXAMPLE: Gross sample counts = 2,000 and the background counts = 400 counts. What are the true net counts
and the associated standard deviation?
N = C – B = 2,000 counts – 400 counts = 1,600 counts
σ (n) = sqrt ( C + B ) = sqrt ( 2,000 + 400 ) = 49 counts
or expressed as 1,600 +/- 49 counts.
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Karen Barcal has 19 years experience in applied health physics, radiological
protection, and decontamination and decommissioning in a variety of professional
settings including nuclear power and DOE facilities. Her specialties include
internal dosimetry, dose reconstruction, and technical support of radiation
protection programs. Karen is a Health Physicist at MJW and is a technical
contributor to consortium performing occupational dose reconstructions as part
of the Energy Employees Occupational Illness Compensation Program Act.
In 1992, Karen Barcal became a Registered Radiation Protection Technologist and began serving on the NRRPT
Panel of Examiners in 2001. Karen was elected as Exam Panel Chairman in 2005 and began serving her term on
January 1, 2006. She currently holds a position on the NRRPT Board of Directors.
In 1998, Karen received her American Board of Health Physics certification. She is now pursuing her Ph.D. in
Biomedical Engineering and Biotechnology and expects to complete her degree in 2008. She is on the Health
Physics Society Ethics committee, and is a board member of the New England Chapter Health Physics Society
(NECHPS).
Karen’s pride and joy are her two dogs, Itsa (a german shepherd/husky mix) and Kavik (a malamute). She spends
as much time as possible walking, playing and traveling with them.
Karen is also a bowler. And she doesn’t just bowl for pleasure, she bowls competitively. With six perfect games
(300), one 800 series, 2 state titles (in MI and MA) and the winner of many tournaments, she does not take this sport
lightly! She proudly displays the rings, watches, pendants and bracelets that have come with her honor scores.
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2005 Lion Award Nomination
Nomination:

David Biela – Radiological Engineering Excellence

Nominee Names:

David Biela

Award Category:

Support Services/Administration

Nominee’s Manager:

Rich Hazard

Nominator Information:

rich.hazard@wvnsco.com
Phone: (716) 942-4367
Fax:
(716) 942-2097

Every employer strives to protect their workers. The measures needed to protect employees who work in
radiologically contaminated areas are considerably more complicated than those required to protect employees from
the industrial hazards that exist in most workplaces. For most workers, the hazards can be seen, heard or smelled
– like working with heavy equipment or with chemicals. At the WVDP employees deal with the invisible dangers of
working in radiologically contaminated areas that require thorough pre-work planning to ensure the radiological safety
of workers.
Dave Biela is one of those employees project managers seek out because he is a proactive planner who keeps
worker protection foremost in his mind. He has radiological engineering smarts and he knows how to apply his
engineering knowledge in the field, and can often anticipate the needs of radiation protection and operations team
members. Dave is hard-working and committed to doing the right thing at the right time, and he follows through on
every challenge placed before him. In 2005, Dave demonstrated these winning characteristics in two specific fields:
technical knowledge and people development / management.
First, technical know-how. Dave developed innovative ways to identify radiological conditions and requisite
radiological work controls to ensure the safe, efficient execution of waste management operations at the West Valley
Demonstration Project (WVDP). One of our major accomplishments in 2005 was the shipment of 335,000 cubic feet
of low-level radioactive waste for offsite disposal. To accomplish this goal, workers were staged in nine different areas
on site to process the waste before it was loaded for shipment.
One of the challenges of this project was that radiological controls – the controls identified before radiological work
can begin – varied from one processing location to another, based on the determination of the project manager for
that location. Workers provided feedback that, even though the radiological conditions at two different locations might
be similar, the radiological controls might be different, based on the determinations made by the project manager.
This isn’t to say that any of the project managers provided controls that were less than protective, but the lack of
consistency among the projects made the work planning for radiological controls challenging and inefficient.
To address this issue, Dave improved overall Project effectiveness by developing a chart of radiological conditions
and the respective radiological controls that could be applied to each of the waste sorting facilities. This chart provided
a standard from which work planners could match up the right radiological controls for the radiological environment
of the work. This chart was also used to develop Radiation Work Permits, which establish the minimum radiological
controls for the job, rather than relying on the judgement of each individual project manager. This chart has also been
used as the technical basis for establishing radiological
13 controls for work outside the nine waste processing areas.
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Second, people development / management. As lead
radiological engineer Dave was instrumental in leading
the radiological engineers and radiological control
supervisors. Dave conducted a daily meeting with engineers and supervisors, reviewing current and future work
scope to ensure radiological controls were properly
implemented. Under Dave’s guidance the group did
more than establish radiological controls; they focused
on applying the appropriate level of control to ensure
compliance with regulatory requirements while enabling
the various projects to complete their work safely and on
time. The radiological professional staff all benefit from
Dave’s proactive approach to applying radiological controls based on technical merit with less reliance on past
practices and over-conservatism.
Dave’s interest in developing people extends into his
community as well. He is actively engaged in youth
sports in his community as a baseball umpire and basketball referee in high school and community leagues.
In the larger nuclear community, Dave has been actively
involved in the National Registry of Radiation Protection
Technologists (NRRPT) for many years. He is currently
the Vice President of the NRRPT and is the Testing
Committee Chairman responsible for the semi-annual
tests conducted nationwide for NRRPT applicants. Talking about Dave’s dedication to this not-for-profit organization and the industry, NRRPT President Kelli Gallion said,
“People like Dave keep the organization ticking.” She
also said that because he knows all the components of
the organization, he was able to act on her behalf to chair
the NRRPT 2005 mid-year meeting.
According to Ms. Gallion, Dave took ownership of the
development of the NRRPT exam, which is based on
Canadian nuclear regulations. He accomplished this by
meeting with their Canadian counterparts to become
knowledgeable on their regulations. This was no small
feat as NRRPT has a large exam bank, consisting of
enough questions for four exams (each exam contains
150 questions). Each of these questions had to be
developed and reviewed, taking the Canadian regulations into consideration. The first exam based on Cana-

dian regulations was finalized in August 2005 and will be
administered on February 27, 2006, in Ontario, Canada.
Thanks to the countless hours Dave dedicated to the
project over two years the exam is now a reality.
Dave led the effort to broaden the membership to the
international community by establishing a program that
will enable Canadian radiological technicians to obtain
NRRPT certification. This first-of-a-kind effort will enable
the NRRPT to expand to other countries as well, encouraging and promoting the education and training of radiation protection technologists and, by so doing, promoting
and advancing the science of health physics.
In addition to his role in the development of the Canadian
exam, Dave also assumed responsibilities for compiling, distributing, grading and performing statistics for the
U. S. exam (given twice a year), that were formerly
handled by a testing center. These activities include
developing and disseminating proctor instructions and
other administrative actions related to the U. S. exam.
Dave is one of the longest-tenured WVNSCO employees at the WVDP (24 years of service). He has held
positions of progressively increasing responsibility beginning as a radiological technician, supervisor and
engineer, and now as acting manager of the Radiation
Protection Operations department. He uses these experiences to relate to all levels of employees – from
technicians and operators to supervisors and managers.
Because of his long-standing relationships with the entire work force Dave is able to bring a team together that
can solve problems and provide the right solutions for
safely completing work.
In his capacity as the acting Radiation Protection Operations Manager, Dave is currently mentoring two new
radiological control supervisors. He is helping them in
their new roles, providing them with guidance and direction as they learn to deal with the challenges of supervising
technicians and controlling field activities, helping them
with the transition from technician or individual contributor
to supervisor.
Congratulations Dave Biela!
NRRPT, Vice-Chairman of the Board
14

Summer '06 / Page 14

NRRPT® News

15
Summer '06 / Page 15

NRRPT® News

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

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.

AmerenUE-Callaway Plant
Canberra Industries

Bob Farnam
P.O. Box 620
Fulton, MO 65251
(573) 676-8784
(573) 676-4484 (fax)
refarnam@cal.ameren.com
www.ameren.com

Tammy Pattison
800 Research Pkwy
Meriden, CT 06450
(800) 243-3955
(203) 235-1347 (fax)
tpattison@canberra.com
www.canberra.com

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.

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.
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Dade Moeller Technical Services

MARSSIM Implementation
Decontamination & Decommissioning
Radiological Surveys
Radiation Protection Program Management
Licensing and Regulatory Interface
Dose Modeling
Effluent and Environmental Modeling
Health Physics Staff Augmentation
NRRPT and CHP Prep Courses
Radiological Training
MARSS-Responder Wireless Radionuclide
Characterization and Response
headquartered near the Nation’s Capital
Contact: Mike Davidson
(410) 421-5454
mdavidson@chesnuc.com
www.chesnuc.com

Arthur Desrosiers
52 Deer Jump Hill
W. Barnstable, MA 02668
(508) 443-0225
(508) 362-1417 (fax)
adesrosiers@moellerinc.com
www.moellerinc.com
Dade Moeller & Associates is an award-winning, employee-owned
small business specializing in occupational and environmental
health sciences. Dr. Dade Moeller founded our Company in 1994
to provide health physics, industrial hygiene, and safety support
to government and commercial nuclear facilities. Our reputation for
understanding worker safety concerns in radiological environments
is unsurpassed, and government, business, and labor leaders have
recognized and commended our work. Our staff includes more fulltime Certified Health Physicists (28) than any other private
organization in the U.S. We also employ Certified Industrial
Hygienists, Certified Safety Professionals, and staff with
environmental and safety certifications and licenses. Our staff is
very active in national and international organizations for protecting
worker and public health and has an outstanding professional
reputation. Dade Moeller Technical Services, LLC has been formed
to perform full-scope radiological field operations or deploy
trained, qualified, and competent health physics technicians,
supported by experienced managers and supervisors.

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.

Master-Lee Decon Services

Fred H. Nance, Jr.
318 Hill Avenue
Nashville, TN 37210
(615) 254-0841
fnance@frhamsafety.com
www.frhamsafety.com

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

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 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.

RADeCO

MGP Instruments

Brad Lovendale
509 Norwich Avenue
Taftville, CT 06380
(860) 823-1220
(860) 823-1521 (fax)
www.radecoinc.com

Audrey Summers
5000 Highlands Parkway, Ste 150
Smyrna, GA 30082
(770) 432-2744
(770) 432-9179 (fax)
asummers@mgpi.com
www.mgpi.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.

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.
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Reef Industries, Inc.
Since 1957, Reef Industries has been manufacturing
quality, tear resistant plastic laminates ideal to reduce
radwaste disposal costs. Made of cross-laminated highdensity polyethylene material, Reef Industries' products
offer the greatest tensile strength to weight ratio and are
unsurpassed in the industry. Our products are ruggedly
durable, lightweight, easily handled and can be custom
fabricated to meet your requirements.
Our patented laminates are manufactured using a UV
stabilizing process, are fire retardant for safety applications
and offer low contamination to protect critical equipment.
Available in a range of weights, thickness' and special
composites, these products are the ideal choice for a widerange of applications including concrete curing, custom
box liners, containment enclosures, bags, tubing, outdoor
storage, shipping covers, secondary containment systems
and decontamination pads.
Immediate shipment is available for stock and custom
orders.

STP Nuclear Operating Company
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.

ri@reefindustries.com
www.reefindustries.com

Calvert Cliffs Nuclear Power Plant
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.
Contact: Ed Roach (410) 495-4191

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.

Global Dosimetry Solutions, Inc.
Chase Environmental Group, Inc.
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

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
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Harvard School of Public Health
Harvard School of Public Health, Center for Continuing Professional Education’s upcoming programs: Occupational and
Environmental Radiation Protection – Basic Principles in Safety,
April 24-27, 2006; Radiation Safety Officer Training for Laboratory Professionals, spring 2006; Comprehensive Industrial
Hygiene - Practical Applications of Basic Principles, June 19 –
23, 2006; Radiological Emergency Planning: Terrorism, Security
and Communication, August 8 – 11, 2006. For more information
or to register, please visit our website at www.hsph.harvard.edu/
ccpe or call us at 617-384-8692.

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

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

MJW Corporation, Inc.

S A F E T Y …

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

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

Server Solutions

Nuclear Management Company
Palisades Plant

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

Chris Plachta
27780 Blue Star Memorial Hwy
Covert, MI 49043
(616) 764-2199
(616) 764-2435 (fax)
Nuclear Power Plant
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Future NRRPT Exam Dates
February 10, 2007

TMS -- at
Budget Print

Deadline for application: December 15,
2006
August 11, 2007
Deadline for application: June 15, 2007
Application Fee: $200
Retake Fee: $100
*Late Fee: $30

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.

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

Contact: Gregg Johnstone (413) 543-6911

NRRPT 30th Anniversary Shirts
Now Available!
The NRRPT 30th anniversary shirt is now available to
purchase. The cost is $30 plus $7.50 for shipping. The
shirts have the registry logo, "30th Anniversary", and
"1976-2006" embroidered on the left chest side in black
thread.
The shirts are made of 100% cotton herringbone, with 4button clean finished placket and woodtone buttons, the
2-color tipped birdseye collar with half diamond on point,
and 2-color tipped birdseye welt cuffs is very sharp
looking, the shirts are single needle safety stitched on
the shoulder seams and armholes, they have extended
tail with side sents.
Sizes: XS-4XL Color: Khaki with black trim.
See page 23 for order form.
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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
30th Anniversary (Khaki w/black trim)— $30
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
or fax to: (509) 582-3500

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

