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Disclaimer

The views and opinions expressed herein do not necessarily
state or reflect those of the United States Government or any
agency or Contractor thereof.



It's hard to make predictions,
especially about the future.

Niels Bohr



Prescient [presh-uh nt]

adjective

having prescience,
or knowledge of things or events before they

exist or happen; having foresight:
The prescient economist was one of the few to see how
successful hydraulic fracturing would become in driving the
price of natural gas to all time lows.

(adapted from
Dictionary.com)


https://www.dictionary.com/browse/prescience

Turning Points in the Practice of Health Physics

What did | review?

Proceedings of the Health Physics Society, First Annual Meeting,
University of Michigan, June 25-27, 1956

Kathren, Higby, and McKinney, “Computer Applications in Health
Physics,” Proceedings of the 17t Midyear Topical Symposium of the
Health Physics Society, 1984

Reflection of my own experiences in the practice of Health Physics
Cloutier (81); Neff & Simek (82); Zinn, Roach, & Turner (83-86), Tuttle & Remley, Fleissner,
(86-89), Turner, Miller (89-), Zombori, Andrasi, Koblinger (90); Schultz, Hensley, Auxier,
Sims, Holland, Muckenthaler, Rao, Ahmed, Halliburton, Anderson, Hopper, McLaughlin,
Koskello, McElroy, Croft, Bowen, Hertel, Abelquist, Ansari, Pickett, Blumenthal



Area IV, Santa Susana Field Laboratory, Rocketdyne

KFKI, Budapest Hungary

10MW,, H,0 moderated, Be-reflected BRR



Oak Ridge National Laboratory

Formerly with 13 Operating Reactors, Isotope Separation Facilities

Referee: Rosenthal, I\/Iurray “An Accountof Oak Ridge National Laboratory’s Thirteen
Nuclear Reactors,” 2009)



The Graphite Reactor (Inltlal Chain Reaction: 11/4/1943)

(Paul Frame and John Campbell, 2014.
Reference: John Campbell, “Rutherford”)

The world's oldest reactor achieved
criticality at about 5:00 A.M. EWT (Eastern
War Time), loading 31 tons of natural
uranium slugs into 357 tubes in just over
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The Health Physics Research Reactor (HPRR)
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The Bulk Shielding Reactor (BSR)

From: Peretz, Fred (retired, ORNL)




The Oak Ridge Research Reactor
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The Oak Ridge Research Reactors — Operational
Summary

Air cooled, graphite moderated
| %10 pile

Fast burst

Water cooled
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From: Rosenthal, 2014
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Fig. 9. OBNL's nuclear reactors, from criticality to shutdeown.



ORNL reactors

1940s

Oak Ridge Graphite Reactor (X-10, OGR)
1950s

Low-Intensity Test Reactor (LITR)

Bulk Shielding Reactor (BSR)
Homogeneous Reactor Experiment (HRE-1)
Tower Shielding Reactor (TSR)

Aircraft Reactor Experiment (ARE)
Homogeneous Reactor Test (HRT or HRE-2)
Oak Ridge Research Reactor (ORR)

Pool Critical Assembly (PCA)

Aircraft Shield Test Reactor (ASTR)

1960s

Tower Shielding Reactor Il (TSR-II)

Health Physics Research Reactor (HPPR)
Molten Salt Reactor Experiment (MSRE)
High-Flux Isotope Reactor

Bulk Shielding Reactor modified (BSR-II)
TSF-SNAP

Never operated

Aircraft Reactor Test (ART)

Experimental Gas-Cooled Reactor (EGCR)

Clinch River Breeder Reactor Project (CRBRP)
From: Peretz, Fred

First critical

November 4, 1943

February 1950
December 17, 1950
April 15, 1952
March 12, 1953
November 3, 1954
December 27, 1957
March 21, 1958
1958
(Pratt & Whitney)

March 26, 1960
1961
June 1, 1965
August 25, 1965

April 7, 1967

Highest power

3.5 MW

3 MW
1 MW
1.5 MW (brief)
500 kwW
lupto2.5MW
5 MW
30 MW
10 kW
1 MW

1 MW
Burst
8 MW
100 MW
2 MW
10 kW

60 MW
23 MW(e)net
380 MW(e)



ORNL Critical Experiments

- L R I e
From: A. D. Callihan, “Critical Experiments and Nuclear Safety at
ORNL,” ORNL-2087, 1956

Building 9213 (1950-1973)

MR

Also, Priv Comm: Calvin Hopper (Joe Thomas)



Turning Point #1: Waning Nuclear Infrastructure

By the end of the end of the 1990s — half-way through my career —
we see a significant decline in supporting infrastructure for nuclear
power, nuclear research, nuclear fuels, advanced reactors, and in
fact, advanced detection methods, accelerator design and
development.

Focus was squarely on D&D.

Health and Safety Research Division and Environmental Sciences
Division staff declined from ~ 900 to less than 200, in a matter of 10
years.

Waste Management, Chemical Technology, Reactor divisions saw a
similar attrition of personnel.

Result;

— Recent graduates in the Nuclear Sciences entering the Department of Energy
Laboratory system from the mid 1990s to 2010 found little to do, other than
computing. At UTK, graduate students numbered in the 10s.



Lost Skillsets and Experience to Solve Challenging
Health Physics-Related Problems

* Actinide Chemistry and Management
— Contamination Control and Monitoring
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— Nuclear Safety (DSA) e —
— Criticality Safety (NCSE)

— Analytical Sampling and Analysis Methods Development (bioassay, product)
— In-vivo and in-vitro bioassay methods

— NonDestructive Assay (NDA)

— Pathways Analysis

— Shielding Design and Fabrication (irradiated targets, dissolution, extraction)
— Effluent Monitoring and Environmental Monitoring

— Emergency Response

— Dose Reconstruction

— No Rad Added of Mixed Wastes

S Target Recovery (in Rabbit Pneumatic Systems)



Lost Skillsets and Experience to Solve Challenging
Health Physics-Related Problems
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Reactor Operation

Shielding Design, Fabrication (Streaming Measurements)

Process Monitoring (Effluents, Environmental)

Fresh Fuel Management

Spent Fuel Management

Criticality Safety — spent fuel pool (High-density Rerack)
Contamination Control

Accident Analysis

Neutron Activation

Neutron dosimetry (TEPC chambers, Bonner Spheres, Long Counters)

Reactor Physics and Control
delayed critical, HFIR, ORR, BSR
prompt critical, HPRR

Measurement Sciences




Lost Skillsets and Experience to Solve Challenging
Health Physics-Related Problems

* Fuel Fabrication and Enrichment
— Criticality Safety
— Criticality Accident Alarm Systems
— Accident Dosimetry
— Internal Dosimetry

— Analytical Measurement Methods Developmen
DA
NDA

— Nuclear Safety
— Handling and Management of HEU (security, safeguards, safety)
— Handling and Management of Plutonium (security, safeguards, safety)

— Monitoring for contaminants (fixed, removable, airborne) and monitoring for
holdup

Quality of radioactivity
measurements is
imperative (Tc-99, TRU,
U232)

19




What did we do to address this “Turning Point”

 Drafted Internal Document, on HP
Knowledge Management, similar in e
effect, to the National Academies
Report, “Assuring a Future U.S.-
Based Nuclear and Radiochemistry
Expertise,” (2012)

« Davis and Dewiji et. al. organized a

workshop, titled “Radiation Shanesn Dev sosonDave
Protection Research Needs”, June Laborsiory *  Unversites
5-6’ 2017 ::::L:':s:d?:;::beriEM?

— Publication: “Synopsis of the Oak Ridge
Radiation Protection Research Needs
W(;_rgShop’” Health Phys. 116(1):69-80; gowRmcE  ORALJ
20 MNational Laboratory

[Approved for public release. Distribution is unlimited]

20 Available at: https://info.ornl.gov/sites/publications/Files/Pub102365.pdf



https://info.ornl.gov/sites/publications/Files/Pub102365.pdf

Key HP Research Needs Identified (Dewiji, et. al.)

New Fuel Cycles/Reactors

Comparison of dose impact
to existing cycles
Modeling and planning for
radiological emergencies
Waste handiing and
disposal

Variation in environmental
pathways

Incorporation of new
shielding technologies into
reactordesign

Dosimetry/Risk

Improvement of radiation
risk estimates from
biological data
Determination of cancerrisk
due to exposures atlow
dose

Personalization of
dosimetry in medical
applications

Rapid and accurate dose
assessment during
radiclogical emergencies
Refinement of the use of
theoretical dose concepts
and quantities
Enhancement of radiation
measurement systems
Development of
environmental dosimetry for
non-human biota

Medical Physics

Improve methods for
calculating dose and
corresponding risk of
radiogenic cancer
Develop methods for
personalized radiation dose
and risk cakulations
suitable for clinical
applications

Improve methods for
calculating dose and
corresponding non-cancer
late effects

Improve simulation
methods to model
advanced-, emerging-, and
next-generation radiation
therapy and imaging
technologies

Instrumentation and
Operations

Improved neutron
instrumentation

Indoor position logging
Improved field-appropriate
spectroscopy

Combination (radiological
and chemical) detectors
Drection-specific detectors
Improvement to instrument
ruggedness
Instrumentation that can
detect alpha, beta, neutron,
and gamma radiation
Development of instruments
that are hardened against
radiation damage

Definition and pathway for
Very Low Level Waste

Ref.: Dewiji, S. “Radiation Protection Research Needs Workshop,” Prepared for:

International Dose Effect Alliance Workshop (IDEA), December 2017
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Key HP Research Needs Identified (Dewiji, et. al.)

Space Radiation

Optimization of shielding
thickness

Secondary radiation
produced in shielding

Cross sections for heavy,
energetic particle interactions
Comparative dose response
studies

Individual, genetic-based risk
profiles

Central nervous system
damage effects

Radiogenic cardiovascular
effects

Low dose rate effects from all
{ncl. heavy)ions

Improved astrophysical
models to minimize dose
based on mission timing
On-site construction of
shielding

|

National Defense

Determination of protection
factors for vehicles and
structures

Improved radiation transport
codes that allow
incorporation of CAD data
Biodosimetry forrapid triage
Dosimetry models for combat
anmals

Perscnnel performance
degradation from medical
countermeasures
Development of coatings that
nhbit contamnation due o
fallout

Portable, rugged detection
instrumentation

Unmanned detection robots
Urban plume modeling
Hardening of electronics
against radiation damage

O

Emergency Response

Atmospheric dispersion
modeling

Contaminant migration
modeling

Population dose estimation
Dose assignment for
emergency response workers
Biodosimetry forrapid triage
Improved bicassay for alpha
emitters

Assay for low-energy
contaminants

Post-event decontamination
Urban envirenment activation
Directional radiation
detectors

Environmental Modeling

Radionuclide fate and
transport modeling
Incorporation of sport hunting
and wild plant foraging in
pathway models
Identification of indicator
species within each
clmatolegical area
Confounding effects due to
chemical and physical
stressors in conjunction with
radiological exposures
Determination of biclogical
effects risk due fo exposures
at low dose

Ref.: Dewiji, S. “Radiation Protection Research Needs Workshop,” Prepared for:

International Dose Effect Alliance Workshop (IDEA), December 2017
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Let’'s Look at Content of Papers
Presented at HPS Annual Meetings,

2005 versus 2015

Experimental and Applied

VS.
Modelling and Computational

23



HPS Annual Meeting Papers Infrastructure, 2015

B Dose Reconstruction

B Environmental Monitoring

B Medical Dosimetry

B PRHP

® INT/EXT Dosimetry

B Emergency Resp./Homeland
Sec.

® Decontam/Decommis.

M Regulatory/Licensing

= Medical Health Physics

B Academic Institutions

B NESHAPS

10%

w AIRRS/RSO
HPS 2015 Annual Meeting Program. INFRASTRUCTURE AND

EXPERIMENTATION: Environmental Monitoring, Internal and
External Dosimetry, and Medical Dosimetry

Radiation Effects

(Reference: Joseph Dirsa, ORNL Summer Intern)



HPS Annual Meeting Papers Infrastructure, 2005

H Dose Reconstruction

H Environmental
Monitoring

® Internal/External
Dosimetry

B Emergency
Resp./Homeland Sec.

B Decontam./Decommis

® Medical Health Physics

I NESHAPS



Chart1

		Dose Reconstruction

		Environmental Monitoring

		Internal/External Dosimetry

		Emergency Resp./Homeland Sec.

		Decontam./Decommis.

		Medical Health Physics

		NESHAPS
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1-Dose_Reconstruction

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2		Co-Author 3		Institution 3		Co-Author 4		Institution 4		Co-Author 5		Institution 5		Co-Author 6		Institution 6

		Anderson		J.		National Institute for Occupational Safety and Health, Oak Ridge Center for Risk Analysis, Inc.		7/13/15		Dose Reconstruction		Poster		Uranium Exposure in a Large Pooled Cohort of Uranium Enrichment Workers				Apostoaei, A.		National Institute for Occupational Safety and Health, Oak Ridge Center for Risk Analysis, Inc.		Yiin, J.,		National Institute for Occupational Safety and Health, Oak Ridge Center for Risk Analysis, Inc.		Fleming, D.,		National Institute for Occupational Safety and Health, Oak Ridge Center for Risk Analysis, Inc.		Tseng, C.,		National Institute for Occupational Safety and Health, Oak Ridge Center for Risk Analysis, Inc.		Chen, P.		National Institute for Occupational Safety and Health, Oak Ridge Center for Risk Analysis, Inc.

		Finklea		L.		Georgia Institute of Technology, University of Tennessee, Oak Ridge National Laboratory		7/13/15		Dose Reconstruction		Poster		Room Dose Ratios in Comparison to FGR 12 Dose Coefficients				Hertel, N.		Georgia Institute of Technology, University of Tennessee, Oak Ridge National Laboratory		Dolislager, F.		Georgia Institute of Technology, University of Tennessee, Oak Ridge National Laboratory		Bellamy, M.		Georgia Institute of Technology, University of Tennessee, Oak Ridge National Laboratory

		Shonka		J.		SRA		7/14/14		Dose Reconstruction		Oral		Aviation Crewmembers and a Consequence of Radiation Work				Bramlitt, E.		SRA

		Davidson		G.R.		GRD Analytics, Inc.		7/12/05		Dose Reconstruction		Oral		Estimation of Organ Doses from Diagnostic X-Rays for Dose Reconstruction				Kathren, R.L.		Washington State University		Shockley, V.E.		Dade Moeller & Associates, Inc.		Thomas, E.M		Oak Ridge Associated Universities

		Vazquez		J.		Rensselaer Polytechnic Institute		7/26/12		Dose Reconstruction		Oral		Animated Accident Simulation and Dose Reconstruction Using Motion-Capture Data to Simulate Worker Movement				Ding, A.		Rensselaer Polytechnic Institute		Caracappa, P.		Rensselaer Polytechnic Institute

		Ziemer		P.L.		Purdue University		7/12/15		Dose Reconstruction		Oral		Responsibililties and Activities of the US Advisory Board on Radiation and Worker Health

		Davidson		G.R.		GRD Analytics Ins.		7/12/05		Dose Reconstruction		Oral		Estimation of Organ Doses from Diagnostic X-Rays for Dose Reconstruction				Kathren, R.L.		Washington State University		Shockley, V.E.		Dade Moeller & Associates, Inc.		Thomas, E.M.		Oak Ridge Associated Universities

		Trabalka		J.R.		SENES Oak Ridge, Inc.		7/12/05		Dose Reconstruction		Oral		Evaluating Uncertantity in Dose and Doe-Rate Effectiveness Factors for Low-LET Radiation for Use in Risk Estimation				Apostoaei, A.I.		SENES Oak Ridge, Inc.		Hoffman, F.O.		SENES Oak Ridge, Inc.		Kocher, D.C.		SENES Oak Ridge, Inc.		Thomas, B.A.		SENES Oak Ridge, Inc.

		Apostoaei		A.I.		SENES Oak Ridge, Inc.		7/12/05		Dose Reconstruction		Oral		Methodology for Estimating Electron Doses to Skin of Atomic Veterans from Dermal Contamination				Kocher, D.C.		SENES Oak Ridge, Inc.





2-Environmental Monitoring

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2		Co-Author 3		Institution 3		Co-Author 4		Institution 4		Co-Author 5		Institution 5

		Nabeshi		H.		National Institute of Health Sciences		7/13/15		Environmental Monitoring		Poster		Surveillance of Strontium-90 in Foods after the Fukushima Daiichi Nuclear Power Plant Accident				Tsutsumi, T.		National Institute of Health Sciences		Uekusa, Y.		National Institute of Health Sciences		Hachisuka, A.		National Institute of Health Sciences		Matsuda, R.		National Institute of Health Sciences		Teshima, R.		National Institute of Health Sciences

		Atkins		M.		Alcorn State University		7/13/15		Environmental Monitoring		Poster		Radioactivity Studies on Soils Collected Around a Phosphate Fertilizer Facility				Carroll, J.,		Alcorn State University		Billa, J.		Alcorn State University		Ankrah, M.		Alcorn State University		Adzanu, S.		Alcorn State University

		Gibson		K.		Alcorn State University, St. Catherine College		7/13/15		Environmental Monitoring		Poster		Statistical Comparison of Estimated and Experimental Radioactivity Values of Selected Fertilizers				Mensah, C.		Alcorn State University, St. Catherine College		Billa, J.		Alcorn State University		Moore, D.		Alcorn State University, St. Catherine College		Ankrah, M.,		Alcorn State University		Adzanu, S.		Alcorn State University

		Gidi		M.		Alcorn State University		7/13/15		Environmental Monitoring		Poster		Radiation Dose to Individuals in Southwest Mississippi Region from One Meter Above the Ground Level				January, R.		Alcorn State University		Thompson, C		Alcorn State University		Billa, J.		Alcorn State University		Adzanu, S.		Alcorn State University

		Didla		S.		Alcorn State University, St. Catherine College		7/13/15		Environmental Monitoring		Poster		Radiological Implications of Domestic Fish				Queen, K.		Alcorn State University, St. Catherine College		Billa, J.		Alcorn State University		Ankrah, M.		Alcorn State University		Adzanu, S.		Alcorn State University

		Paudel		K.		Idaho State University		7/13/15		Environmental Monitoring		Poster		Use of an Autonomous Device to Measure Photon Dose Rates at a Molybdenum Processing Facility				Dunker, R.		Idaho State University		Haris, J		Idaho State University

		Montgomery		D.		Clemson University		7/13/15		Environmental Monitoring		Poster		Influence of Plant Exudates on Technetium-99 Mobility Through the Vadose Zone Soils				Martinez, N		Clemson University		Powell, B		Clemson University

		Khater		A.		Kind Saud University		7/19/14		Environmental Monitoring		Oral		Uranium in Phosphate Fertilizers: Concentrations and Hazardous Impacts

		Sengupta		S.		Brookhaven National Laboratory		7/11/05		Environmental Monitoring		Poster		Environmental Monitoring of External Radiation Levels at Brrokhaven National Laboratory				Holeman, G.R.		Holeman Consultants, Inc.		Hooda, B.		Brookhaven National Laboratory		Recieniello, R.N.		Brookhaven National Laboratory		Kahnhauser, H.F.		Brookhaven National Laboratory

		LaMastra		A.		Health Physics Associates, Inc.		7/16/15		Environmental Monitoring		Oral		Outdoor Radon Concentrations in a Neighborhood Where Houses Have Very High Indoor Radon Concentrations

		Ordinario		D.		Colorado State University		7/16/15		Environmental Monitoring		Oral		Neutron/Muon Correlation Functions to Improve Neutron Detection Capabilities outside Nuclear Facilities				Brandl, A.		Colorado State University

		Rosenberg		B.		Colorado State University		7/16/15		Environmental Monitoring		Oral		Neptunium: A Sentinel for Environmental Contamination by Actinides				Steinhauser, G.		Colorado State University		Shozugawa, K.		The University of Tokyo

		Jia		J.		Oregon State University		7/16/15		Environmental Monitoring		Oral		Beehive Model Creation for Use in Determining Radiation Dose to Bees and Bee Larvae				Caffrey, E.		Oregon State University		Higley, K.		Oregon State University

		Garry		S.		US Nuclear Regulation Commission		7/16/15		Environmental Monitoring		Oral		ANSI/HPS N13.37 Draft Regulatory Guide 4.13 “Environmental Dosimetry”				Smith, M.		US Nuclear Regulatory Commission

		Nakazawa		D.		Canberra Industries		7/16/15		Environmental Monitoring		Oral		An Intelligent Sensor Platform for Area and Environmental Monitoring Applications				Russ, W.		Canberra Industries		Herman, C.		Canberra Industries		Huckins, R.		Canberra Industries

		Watson		M.		Clemson University		7/16/15		Environmental Monitoring		Oral		Evaluation of Shiryaev-Roberts Procedure for On-Line Radiation Monitoring				Bliznyuk, V.		Clemson University		Seliman, A.		Clemson University		DeVol, T.		Clemson University

		Hoelbling		S.		Clemson University		7/16/15		Environmental Monitoring		Oral		Competitive Uptake of Plutonium and Iron in Corn				Molz, F.		Clemson University		Tharayil, N.		Clemson University		Powell, B.		Clemson University		Martinez, N.		Clemson University.

		Ajayi		I		Adekunle Ajasin University, Akungba-Akoko		7/16/15		Environmental Monitoring		Oral		Estimation of the Daily Effective Dose from the Intake of some Food Items in Lagos, Nigeria

		Beitollahi		M.		Idaho State University		7/11/05		Environmental Monitoring		Poster		Radiological Studies in the Hot Spring Region of Mahallat, Central Iran				Ghiassi-Nejad, M.		Tarbiat Modaress University, Iran		Esmaeli, R.		EMC Laboratory		Dunker, R.		Harbin Institute of Technology, China

		Strenge		D.L.		Northwest National Laboratory		7/11/05		Environmental Monitoring		Poster		Human Health Impact Evaluation Methods for a Multiple Sources Analysis using the Multimedia Pollutant Assessment System (MEPAS				Pelton, M.A.		Northwest National Laboratory

		Rittmann		P.D.		Flour Government Group, Inc.		7/11/05		Environmental Monitoring		Poster		Inhalation Exposure from Tritium for Intrusion Senarios at Low Level Waste Disposal Sites

		Sengupta		S.		Brookhaven National Laboratory		7/11/05		Environmental Monitoring		Poster		Environmental Monitoring of External Radiation Levels at Brookhaven National Laboratory				Holeman, G.R.		Holeman Consultants, Inc.		Hooda, B.		Brookhaven National Laboratory		Recieniella, R.N.		Brookhaven National Laboratory		Kahnhauser, H.F.		Brookhaven National Laboratory

		Last		G.V.		Pacific Northwest National Laboratory		7/11/05		Environmental Monitoring		Poster		Adaptation of the Features, Events, and Processes (FEP) Methodology to Environmental Restoration				Napier, B.A.		Pacific Northwest National Laboratory

		Antonio		E.J.		Pacific Northwest National Laboratory		7/12/05		Environmental Monitoring		Oral		Collective Dose to Minority and Low-Income Populations from Radionuclide Air Emissions at the Hanford Site				Rhoads, K.		Pacific Northwest National Laboratory

		Downey		H.T.		MACTEC		7/12/05		Environmental Monitoring		Oral		Characterizing Uranium in Environmental Media Using a Comination of Radiochemistry and Metals Analysis (ICP/MS) Methods





3-Medical Dosimetry

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2		Co-Author 3		Institution 3		Co-Author 4		Institution 4		Co-Author 5		Institution 5		Co-Author 6		Institution 6		Co-Author 7		Institution 7		Co-Author 8		Instituion 8

		Hermansen		M.		University of Florida		7/13/15		Medical Dosimetry		Oral		Intensity-Modulated Radiosurgery Treatments Derived by Optimizing Delivery of Sphere Packing Plans				Chan, B.		University of Florida		St. John, T.		University of Florida		Bova, F.		University of Florida

		Wang		C.		Duke University Medical Center		7/13/15		Medical Dosimetry		Oral		Characterization of Metal-Oxide Semiconductor Field-Effect Transistor Dosimeter Angular Response Using a Spherical Phantom for Fluoroscopic Dosimetry				Hill, K.		Duker University Medical Center		Yoshizumi, T.		Duke University Medical Center

		Womack II		K.		Duke University		7/13/15		Medical Dosimetry		Oral		Organ Dose Comparison in Orthopedic Lumbar Spinal Surgery in Multiple Intraoperative Imaging Devices				Moore, B.		Duke University		Nguyen, G.		Duke University Dosimetry Laboratoy		Foster, N.		Duke University Medical Center		Richardson, W.		Duke University Medical Center		Yoshizumi, T.		Duke Radiation Dosimetry Laboratory

		Belley		M.		Duke University		7/13/15		Medical Dosimetry		Oral		Real-Time, In-vivo, Small Animal Therapy Dosimetry Performed using an Inorganic Nano-Crystalline Scintillator Based Fiber Optic Detector				Stanton, I.		Duke University		Langloss, B.		Duke University		Nguyen G.		Duke University		Wang C.		Duke University		Kirsch, D.		Duke University		Dewhirst, M		Duke University		Therien, M.		Duke University		Yoshizumi, T.		Duke University

		Bergstrom		P.		NIST		7/13/15		Medical Dosimetry		Oral		Realization of Air Kerma at NIST by Free Air Chambers

		Schwarz		B.		University of Florida		7/13/15		Medical Dosimetry		Oral		Assessment of Individual Variations in Skeletal S Values for Beta Particle and Alpha Particle Emitters in Radionuclide Therapy				Geyer, A.		University of Florida		Bolch, W.		University of Florida

		Gao		Y.		Rensselaer Polytechnic Institute		7/13/15		Medical Dosimetry		Oral		Recent Improvement of VirtualDose Software for Reporting Organ Doses from CT				Caracappa, P.		Rensselaer Polytechnic Institute		Xu, X		Rensselaer Polytechnic Institute

		Januzis		N		Duke University		7/13/15		Medical Dosimetry		Oral		A Novel Method to Estimate Radiation Dose to the Lens of the Eye from the Computed Tomography Dose Index for Imaging of the Head in Pediatric Patients				Ngeyen, G.		Duke University		Frush, D.		Duke University		Hoang, J.		Duke University		Lowry, C.		Duke University		Yoshizumi, T.		Duke University





4-Power Reactor Health Phys

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2

		Miller		D.		American Electric Power		7/13/15		Power Reactor Health Physics		Oral		Advances in Radiation Instrumentation to Achieve Enhanced Characterization of Source Term Reduction Results

		Baltz		D.		Bladewerx LLC		7/13/15		Power Reactor Health Physics		Oral		Portable Real-Time Air Sampling During Outages

		Goldstein		R.		Technical Associates		7/13/15		Power Reactor Health Physics		Oral		Will the Implementation of Small Modular Reactors Affect Our Response Protocols to Nuclear and Radiological Threats				Voss, J.		Voss Associates		Embry, I		Overhoff Technology

		Lake		I.		Illinois Institute of Technology		7/13/15		Power Reactor Health Physics		Oral		Dose Calculations and Verification in Nuclear Power Plants: Tips, Tricks, and Traps				Litman, R.		ChemStaff

		Jackson		H.		Arizona Public Service		7/13/15		Power Reactor Health Physics		Oral		Applications of the H3D Cadmium Zinc Telluride Gamma Camera in Commercial Nuclear Power				Magenis, M.		Arizona Public Service		Comolli, M.		Arizona Public Service

		Hiatt		J.		NEI		7/13/15		Power Reactor Health Physics		Oral		Update on Potential Regulatory Changes

		Winso		J.		Spectral Labs Incorporated		7/13/15		Power Reactor Health Physics		Oral		Improving Radiation Worker Safety and Performance with Immersive Simulation Training Tools				Rolando, J.		Spectral Labs Incorporated

		Maisler		J.		ENERCON		7/13/15		Power Reactor Health Physics		Oral		Overview of Small Modular Reactors				Hawkinson, J.		ENERCON

		Clement		R.		NRC		7/13/15		Power Reactor Health Physics		Oral		ANPR for Revising Numerical Guides for Design Objectives and Limiting Conditions for Operation to Meet ALARA for Nuclear Power Reactor Effluents-10 CFR PART 50, APPENDIX I.				Dehmel, J.		NRC		McCoppin, M.		NRC

		Goldstein		E.		Technical Associates		7/13/15		Power Reactor Health Physics		Oral		Radiation Monitoring Systems for Nuclear Power Plants

		Voss		J.		Voss Associates		7/13/15		Power Reactor Health Physics		Oral		Applying MDA Calculations to Nuclear Power Plant Radiation Monitors





5-Internal - External Dosimetry

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2		Co-Author 3		Institution 3		Co-Author 4		Institution 4		Co-Author 5		Institution 5		Co-Author 6		Institution 6		Co-Author 7		Institution 7

		Williams		M.		Oak Ridge National Laboratory		7/13/15		Internal Dosimetry		Poster		Doses to Infants from Ingestion of Radio-Thalium in Mothers' Milk

		Abraham		A.		Rensselaer Polytechnic Institute		7/14/15		Internal Dosimetry		Oral		Using VIP-Man Phantom to Improve WBC Results Accuracy				Pelled, O.				Liu, T.				Xu, J.

		Hertel		N.		Georgia Institute of Technology		7/14/15		Internal Dosimetry		Oral		How Many Phantoms Do We Need for Radiation Protection?

		Liu		T.		Rensselaer Polytechnic Institute		7/14/15		Internal Dosimetry		Oral		Extension of a GPU/MIC based Monte Carlo Code, ARCHER, to Internal Radiation Dose Calculations				Lin, H.		Rensselaer Polytechnic Institute		Caracappa, P.		Rensselaer Polytechnic Institute		Xu, X.		Rensselaer Polytechnic Institute

		Bell		J.		Colorado State University		7/14/15		Internal Dosimetry		Oral		Monte Carlo Based Internal Dosimetry of Canine Cancer Patients Treated With 64Cu-ATSM				Mann, K.		Colorado State University		Kraft, S.		Colorado State University		Brandl, A.		Colorado State University

		Romanowich		L.		Bruce Power		7/14/15		Internal Dosimetry		Oral		The Confirmatory Alpha Dosimetry Program at Bruce Power

		Avtandilashvili		M.		Washington State University		7/14/15		Internal Dosimetry		Oral		Modeling Uranium Hexafluoride Inhalation				Puncher, M.		Public Health England, UK		McComish, S.		Washington State University		Tolmachev, S.		Washinton State University

		Harley		N.		NYU School of Medicine		7/14/15		Internal Dosimetry		Oral		Heavy Smoking, 210Po and Radon Risk

		Jokisch		D.		Francis Marion University		7/14/15		Internal Dosimetry		Oral		A Comparison of Two Methods for Handling the Biological Distribution of Radionuclides in Decay Chains				Leggett, R.		Oak Ridge National Laboratory

		Tabatadze		G.		Washington State University		7/14/15		Internal Dosimetry		Oral		Radionuclide Distribution Measurement within Anatomical Bone Structures using Digital Autoradiography				Miller, B.		Pacific Northwest National Laboratory		Tolmachev, S.		Washinton State University

		Khokhryakov		I.		South Ural Biophysics Institute		7/14/15		Internal Dosimetry		Oral		Study of Physicochemical Property of Industrial Alpha-Emitting Aerosols				Sypko, S.		South Ural Biophysics Institute

		Sowers		D.		Purdue University		7/15/15		External Dosimetry		Oral		Deuterium-Deuterium Neutron Generator for Neutron Activation Analysis In Vivo: A Dosimetry Study				Liu, Y		Purdue University		Mostafaei, F.		Purdue University		Nie, L.		Purdue University

		Chang		L.		National Cancer Institute		7/15/15		External Dosimetry		Oral		Body-Size Dependent Dose Conversion Coefficients for Adult Males in External Photon Radiation Fields				Lee, C.		National Cancer Institute		Simon, S.		National Cancer Institute

		Abraham		S.		University of Michigan		7/15/15		External Dosimetry		Oral		Design of Protocol for a Commercially Available Optically Stimulated Luminescent Dosimetry System				Jawad, A.		University of Michigan		Liu, K.		University of Michigan		Boria, A.		University of Michigan		Green, C.		University of Michigan		Frank, S.		University of Michigan		Rafique, M.		University of Michigan		Kearfott, K.		University of Michigan

		Jawad		A.		University of Michigan		7/15/15		External Dosimetry		Oral		Unusual Behavior of a Vintage Cs-137 Beam Calibrator				Younge, K		University of Michigan		Miklos, J.		University of Michigan		Kearfott, K.		University of Michigan

		Broughton		D.		University of Ontario Institute of Technology		7/15/15		External Dosimetry		Oral		Comparative Performance Analysis of a New Tissue Equivalent Proportional Counter for Neutron Monitoring and Dosimetry				Orchard, G.		University of Ontario Institute of Technology		Waker, A.		University of Ontario Institute of Technology

		Mazur		I.		Burnasyan State Research Center		7/15/15		External Dosimetry		Oral		Practical Use of Graph Theory to Reduce Radiation Exposure to the Workers Involved in Activity in Areas with Increased Background Radiation Level				Kudrin, I.		Burnasyan State Research Center		Chizhov, K.		Burnasyan State Research Center		Kryuchkov, V.		Burnasyan State Research Center

		Abulfaraj		W.H.		King Abulaziz University		7/11/05		External Dosimetry		Poster		Quality Assurance and Quality Control Studies on TLD Based Dosimetry Services by the University Radiation Saftey Committee of King Abdulaziz University				Bhuiyan, S.I.		King Abdulaziz University		Ahmed, T.M.		King Abdulaziz Univaersity		Elmohr, E.		King Abdulaziz University

		West		W.G.		The University of Michigan		7/11/05		External Dosimetry		Poster		An Affordable Optically Stimulated Luminescent Dosimeter Reader				Kearfott, K.J.		The University of Michigan		Kalchik, A.F.		The University of Michigan

		Takahashi		F.		The Japan Atomic Energy Research Institute		7/11/05		External Dosimetry		Poster		A system Utilizing Monte Carlo Calculation Method for Precise Assessment of Dose Distribution in Human Body Radiation Accidents				Endo, A.		The Japan Atomic Energy Research Institute		Yamaguchi, Y.		The Japan Atomic Energy Research Institute

		Gunnett		R.B.		University of Michigan		7/11/05		External Dosimetry		Poster		Experimental Verification of a Method for Obtaining Temporal Dose Information from Thermoluminescent Dosimeters (TLDs) Using a Simple Collimator with a mechanical Rotating Mechanism				Kearfott, K.J.		University of Michigan		Schlicht, J.E.		University of Michigan

		Soares		C.G.		National Institute of Standards and Technology		7/11/05		External Dosimetry		Poster		Measurements of Field Size and Angular Dependence of Abosrbed Dose Rate in Beta Particle Reference Radiation Fields with TLDs and Radiochromic Film				Ingellis, F.		National Institute of Standards and Technology		Ward, R.		National Institute of Standards and Technology		Pagonis, V.		McDaniel College

		Gadd		M.S.		Los Alamos National Laboratory		7/11/05		External Dosimetry		Poster		Los Alamos National Laboratory Neuton Reference Field Characterization Studies				McLean, T.D.		Los Alamos National Laboratory		Seagraves, D.T.		Los Alamos National Laboratory		Olsher, R.H.		Los Alamos National Laboratory		Mallett, M.W.		Los Alamos National Laboratory

		Chelidze		N.		Idaho State University		7/11/05		Internal Dosimetry		Poster		Investigating Radiation By-stander Effects in the Single-Celled Organism S. pombe				DeVeaux, L.C.		Idaho State University		Wells, D.P.		Idaho State University

		Retka		P.C.		Idaho State University		7/11/05		Internal Dosimetry		Poster		Investigation of Indirect Radiation Effects in the Model Archaeon Halobacterium sp. NRC-1				Smith, J.R.		University of Maryland		DeVeaux, L.C.		Idaho State University

		Raabe		O.G.		University of California, Davis		7/11/05		Internal Dosimetry		Oral		Predicting Human Cancer Risk for Internally Deposited Ra-226

		Stanford		N.		Stanford Dosimetry, LLC		7/13/05		External Dosimetry		Oral		Quality Issues in Outsourcing Dosimetry

		Durham		J.S.		Colorado State University		7/13/05		External Dosimetry		Oral		Adding Radionuclides to the Varskin 3 Library Correctly





6- Academic Institutions

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2		Co-Author 3		Institution 3		Co-Author 4		Institution 4

		Ford		M.		Ford ES&H Solutions, L.L.C.		7/13/15		Academic Institutions		Oral		HealthPhysics.com - “A New Home for the Radiation Safety Professional”

		Brodsky		A.		Georgetown University		7/13/15		Academic Institutions		Oral		The Wide Applicability of the Log-Normal (Log-Gaussian) Distribution in Radiation Protection

		MacKenzie		C.		University of California, Berkeley		7/13/15		Academic Institutions		Oral		University of California Online Radiation Safety Training

		Kearfott		K.		University of Michigan		7/13/15		Academic Institutions		Oral		Practical Application of an Imaging Spectrometer in a University Teaching Environment				Jawad, A.		University of Michigan		Frank, S.		University of Michigan		Lui, K.		University of Michigan

		Kearfott		K.		University of Michigan		7/13/15		Academic Institutions		Oral		A Unifying Team Project for Teaching Health Physics: A Hypothetical Radiological Dispersive Device

		Krage		E.		Idaho State University		7/13/15		Academic Institutions		Oral		Improved Nuclear Security and Radiation Protection at University Facilities				Poudel,D.		Idaho State University, Idaho National Lab		Morrell, S.		Idaho State University, Idaho National Lab		Harris, J.		Idaho State University, Idaho National Lab

		Root		C.		Clemson University		7/13/15		Academic Institutions		Oral		Developing an Improved Laser Safety Program				Povod, K.		Clemson University		Martinez, N.		Clemson University





7-Emergency Response-Homeland S

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2		Co-Author 3		Institution 3		Co-Author 4		Institution 4		Co-Author 5		Institution 5		Co-Author 6		Institution 6

		Mann		J.		Colorado State University		7/13/15		Emergency Response/Homeland Security		Oral		Development of Novel Algorithms for Improved Source Detection Using Bayesian and Classical Statistics				Brandl, A		Colorado State University

		LaBrake		M.		Colorado State University		7/13/15		Emergency Response/Homeland Security		Oral		Detection of Nuclear Material below Counting Threshold				Brandl, A		Colorado State University

		Chen		S.		Illinois Institute of Technology		7/13/15		Emergency Response/Homeland Security		Oral		A Path Forward to Long-Term Recovery from Major Nuclear Incidents

		Buddemeier		B.		Lawrence Livermore National Laboratory		7/13/15		Emergency Response/Homeland Security		Oral		Shelter/Evacuation Assessment for Radiological Terrorism				Musolino, S.		Brookhaven National Laboratory

		Trevino		J.		Texas A&M University		7/13/15		Emergency Response/Homeland Security		Oral		Post RDD-Scenario Dosimetry of Search and Rescue Dogs				Marianno, C.		Texas A&M University		Poston SR., J.		Texas A&M University		Ford, J.		Texas A&M University		Bissett, W.		Texas A&M University

		Milstein		O.		StemRad Ltd		7/13/15		Emergency Response/Homeland Security		Oral		A Novel Device for Preventing Acute Radiation Syndrome and Reducing Cumulative Marrow Dose				Orion, I.				Waterman, G.				Broisman, A.				Schlesinger, T.

		Dant		J.		Applied Research Associates		7/13/15		Emergency Response/Homeland Security		Oral		Estimated Skin-Dose from Beta Emitters in Descending Fallout				Stricklin, D.		Applied Research Associates		Millage, K.		Applied Research Associates

		Carbaugh		E.		Dade Moeller		7/13/15		Emergency Response/Homeland Security		Oral		The On-Call Manual: A Tool for After-Hours Dosimetry Responders

		Baumann		B.L.		Fluor Federal Services		7/11/05		Emergency Planning/Response		Poster		An American Health Physicist in Iraq

		Scott		A.G.		Ontario Ministry of Labour		7/11/05		Emergency Planning/Response		Poster		Ontario Nuclear Emergency Field Sampling Exercise

		Brock		K.M.		US Nuclear Regulatory Commission		7/11/05		Emergency Planning/Response		Poster		US Nuclear Regulatory Commission Emergency Preparedness and Emergency Response				McMurtray, A.C.		US Nuclear Regulatory Commission

		Ramsdell		J.V.		Pacific Northwest National Laboratory		7/11/05		Emergency Planning/Response		Poster		Implications of Coming Changes in the RASCAL Atmospheric Dispersion Algorithims				Athey, G.F.		Athey Consulting		McGuire, S.A.		US Nuclear Regulatory Commission

		Lanza		J.J.		Florida Department of Health		7/12/05		Emergency Planning/Response		Oral		The State of Florida's Radiological Emergency Prepardness and Response Program				Keaton, H.W.		Florida Health Department

		Caracappa		P.F.		Rensselaer Polytechnic Institute		7/12/05		Emergency Planning/Response		Oral		Radiation Awareness Training For University First Responder Personnel

		Sullivan		R.		Argonne National Laboratory		7/12/05		Homeland Security		Oral		Radiological Theft and Diversion Incidents: Analysis of World-Wide Events Occuring in Calendar year 2003				Monette, F.		Argonne National Laboratory		Johnson, R.		Argonne National Laboratory		Lindley, R.		Argonne National Laboratory		Adduci, J.		Argonne National Laboratory		LePoire, D.		Argonne National Laboratory

		Strom		D.J.		Pacific Northwest National Laboratory		7/12/05		Homeland Security		Oral		Dose-Rate Dependence of High-Dose Health Effects in Humans from Photon Radiation with Application to Radiological Terrorism

		Hoyt		J.R.		Pacific Northwest National Laboratory		7/12/05		Homeland Security		Oral		Radiation Portal Monitor Calibration and Startup				Shipler, D.B.		Pacific Northwest National Laboratory		Ames, K.R.		Pacific Northwest National Laboratory		Sitsler, R.B.		Pacific Northwest National Laboratory		Jones, R.A.		Pacific Northwest National Laboratory		Antonio, E.J.		Pacific Northwest National Laboratory		Gibson, B.C.		Pacific Northwest National Laboratory





8-Decontam.&Decommis.

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2		Co-Author 3		Institution 3		Co-Author 4		Institution 4

		Peach		B.		University of Sheffield		7/13/15		Decontamination and Decommissioning		Oral		Effect of Composition on Laser Scabbling of Cementitious Materials in Nuclear Decommissioning				Petkovski, M.		Universtiy of Sheffield		Blackburn, J.		TWI Ltd.		Engelberg, D.		University of Manchester

		Bronson		F.		Canberra		7/13/15		Decontamination and Decommissioning		Oral		Radiation Measurement Systems and Experiences in Japan after the Fukushima Accident

		Walker		E.		Consultant		7/13/15		Decontamination and Decommissioning		Oral		ASTM Standard Guides for Radiological D&D

		Morris		L.		TX Low-Level Radioactive Waste Disposal Compact Commission		7/13/15		Decontamination and Decommissioning		Oral		Texas Low-Level Radioactive Waste Disposal Compact Commission: Past, Present, Future

		Dua		S.		FIU		7/13/15		Decontamination and Decommissioning		Oral		Nanomaterials for Nuclear Waste Remediation				Lagos, L		FIU

		Gibbons		G.J.		Bechtel Hanford, Inc.		7/13/05		Decommissioning		Oral		Radiological Challenges Associated with Decontaminations and Demolition of Two Highly Contaminated Outdoor Carbon Steel Ancillary Facilities at Hanford's N-Reactor Complex

		Bland		J.S.		Chesapeake Nuclear Services, Inc.		7/13/05		Decommissioning		Oral		Effects of Surface Paint Coatings on 232Th Surface Contamination Detection				Reyes, A.		Chesapeake Nuclear Services, Inc.		Doan, J.K.		Chesapeake Nuclear Services, Inc.

		Wiblin		C.M.		RadSurvey Systems LLV		7/13/05		Decommissioning		Oral		Locating Radiation Survey Locations with RF and Ultrasound				Wiblin, B.D.		RadSurvey Systems LLC

		Lambert		K.N.		Drexel University		7/13/05		Decommissioning		Oral		Proposal for Risk Informed Removable Contamination Limits

		Desrosiers		A.E.		Bartlett Services, Inc.		7/13/05		Decommissioning		Oral		Modifying the MDA Calculation to Include Anticipated Residual Contamination





9-Regulatory-Licensing

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2		Co-Author 3		Institution 3		Co-Author 4		Institution 4		Co-Author 5		Institution 5

		Bermudez		H.		US NRC		7/13/15		Regulatory/Licensing		Oral		The NRC’s Allegation Follow-Up Program as it Applies to the Nuclear Materials World

		Fellman		A.		Dade Moeller & Associates, Inc		7/13/15		Regulatory/Licensing		Oral		What is Radiation Safety if Safety Left Town?

		Giebel		S.		US NRC		7/13/15		Regulatory/Licensing		Oral		Estimation of Radon Dose from Uranium Recovery Operations				Schmidt, D.		USNRC		Watson, B.		USNRC		Biwer, B.		ANL		Lepoire, D.		ANL		Kamboj, S.		ANL

		Woolfolk		S.		Bechtel		7/13/15		Regulatory/Licensing		Oral		ALARA Implementation WTP Over the Extended and Construction Duration

		Lee		J.		Korea Institute of Nuclear Saftey		7/13/15		Regulatory/Licensing		Oral		Development of Parameters for Screening NORM at the Survey and Analysis of Actual Conditions of Safety Control of Radioactive Rays around Living Environment				Yoon, K.		Korea Institute of Nuclear Saftey		Kim, K.		Kyung Hee University





10-Medical Health Physics

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2		Co-Author 3		Institution 3		Co-Author 4		Institution 4

		Hall		M.		Emory University EHSO		7/14/15		Medical Health Physics		Oral		Radiation Therapy for a Developmentally Delayed Patient: A Case Study

		Leinwander		P.		University of California		7/14/15		Medical Health Physics		Oral		Impact of Proposed 10CFR35 Regulations on Permanent Implant Brachytherapy				Kroger, L.		Davis Health System

		Elder		D.		University of Colorado Hospital		7/14/15		Medical Health Physics		Oral		Overhaul of Provider Laser Privileges and Credentialing

		Savely		S.		Baylor College of Medicin		7/14/15		Medical Health Physics		Oral		A Pathway to Compliance with New Fluoroscopy & CT Regulations in Texas				Wylie, M.		Baylor College of Medicine

		Mohaupt		T.		St. Jude Children's Research Hospital		7/14/15		Medical Health Physics		Oral		Air, Coolant, Beam Block, and Concrete Shield Activation Monitoring in a Proton Therapy Center				Thuo, K.		St. Jude Children's Research Hospital		Mangini, C.		St. Jude Children's Research Hospital		Farr, J.		St. Jude Children's Research Hospital

		Poudel		S.		Worcester Polytechnic Institute		7/14/15		Medical Health Physics		Oral		Development of High Throughput Radiological Bioassays Screening Method				Kannan, R.		Faulkner Hospital		Hu, A.		Brookline		Mater, C.		Holy Cross College		Medich, D.		Philips Healthcare

		Sturchio		G.M.		Mayo Clinic in Rochester		7/11/05		Medical Health Physics		Poster		Streamlining Nuclear Medicine Department Contamination Response				Valley, T.B.		Mayo Clinic in Rochester

		Strzelczyk		J.		University of Colorado at Denver		7/12/05		Medical Health Physics		Oral		Metastatic Liver Carcinoma Therapy with SIR-Spheres: Radiation Saftey Considerations for Patients and Personnel				Johnson, T.K.		University of Colorado

		Sturchio		G`		Mayo Clinic in Rochester		7/12/05		Medical Health Physics		Oral		Radiation Dose to the Skin from Common Nuclear Medicine Radionuclides

		Sturchio		G.M.		Mayo Clinic in Rochester		7/12/05		Medical Health Physics		Oral		Nurse Magnetic Field Exposure During Magnetic Resonance Imaging (MRI) Procedures				Bushman, B.H.		Mayo Clinic in Rochester		Roebuck, K.J.		Mayo Clinic in Rochester

		Thierry-Chef		S.L.		National Cancer Institute - Radiation Epidemiology Branch		7/12/05		Medical Health Physics		Oral		Doses Received by Pediatric Patients from Interventional Fluoroscopy Procedures				Simon, S.L.		National Cancer Institute - Radiation Epidemiology Branch		Miller, D.L.		National Cancer Institute - Radiation Epidemiology Branch

		Hasenauer		D.		University of Florida		7/12/05		Medical Health Physics		Oral		Skeletal Reference Models for Pediatric Patients				Watchman, C.		University of Florida		Shah, A.		University of Florida		Bolch, W.		University of Florida





11-NESHAPS

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2		Co-Author 3		Institution 3		Co-Author 4		Institution 4

		Rosnick		R.		USEPA		7/14/15		NESHAPS		Oral		EPA Overview of Subpart H Radioactive Air Emissions

		Regnier		E.		USDOE		7/14/15		NESHAPS		Oral		US Department of Energy Subpart H Report				Snyder, S.		PNNL

		Glissmeyer		J.		Pacific Northwest National Laboratory		7/14/15		NESHAPS		Oral		Update on Standards, Guides and Directives for Monitoring Radioactive Air Emissions				Blunt, B.		Blunt Consulting LLC

		Flaherty		J.		Pacific Northwest National Laboratory		7/14/15		NESHAPS		Oral		Stack Air Sample Conditioner for Reducing Temperature and Humidity				Glissmeyer, J.		Pacific Northwest National Laboratory		Pekour, M.		Pacific Northwest National Laboratory

		Barnett		J.		Pacific Northwest National Laboratory		7/14/15		NESHAPS		Oral		Establishment of a Background Environmental Monitoring Station - Criteria and Application

		Glissmeyer		J.		Battelle Pacific Northwest Laboratory		7/12/05		NESHAPS		Oral		Co-Locating Air Sampling Probes and Flow Sensors

		Chiou		H.C.		Washington TRU Solutions L.L.C.		7/12/05		NESHAPS		Oral		Determination of Background Radioactivity at the WIPP and Comparison with Operational Data				Jierree, C.C.		Washington TRU Solutions L.L.C.

		Fuehne		D.P.		Los Alamos National Laboratory, Meteorology & Air Quality Group		7/12/15		NESHAPS		Oral		LANL's Approach to Meeting Rad-NESHAP External Audit Requirements				Hamilton, E.J.		Hamilton Quality Consulting

		Barnett		J.M.		Pacific Northwest National Laboratory		7/12/05		NESHAPS		Oral		Computational Modeling of a Stack Sampling Location for Radioactive Air Emissions				Ballinger, M.Y.		Pacific Northwest National Laboratory		Recknagle, K.P.		Pacific Northwest National Laboratory		Yokuda, S.T.		Pacific Northwest National Laboratory





12-AIRRS_RSO

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2		Co-Author 3		Institution 3		Co-Author 4		Institution 4

		Sturchio		G.		Mayo Clinic		7/16/15		AIRRS/RSO		Oral		Radioiodine Patient Release Calculations: Patients Requiring Prolonged Travel Time When Returning Home				Brunette, JJ.		Mayo Clinic		Durski, JM.		Mayo Clinic		Nelson, KL.		Mayo Clinic		Pavlicek, W.		Mayo Clinic

		Mis		FJ.		University of Rochester		7/16/15		AIRRS/RSO		Oral		Changing Role of the Radiation Safety Officer as New Facilites Join with the U of R.

		Krieger		KV.		Radiation Technology Inc.		7/16/15		AIRRS/RSO		Oral		Industrial Applications of Sealed Sources

		Lemieux		B.		UTHSC		7/16/15		AIRRS/RSO		Oral		Pursuit of a Decommissioning License Amendment for the Routine Release of Buildings from Licensee Control at a Medical Academic Institution.				LaGroue, A.		UTHSC

		Lambert		K.N.		Drexell University		7/16/15		AIRRS/RSO		Oral		The History of a Significant Radium Spill

		Lambert		K.N.		Drexell University		7/16/15		AIRRS/RSO		Oral		Fun Times with the Reemergence of a Radium Incident from Long Ago

		Miller		MA.		Cleveland Clinic		7/16/15		AIRRS/RSO		Oral		Issues with Decedants				Pauer, T.		Cleveland Clinic		Nordwig, G.		Cleveland Clinic		Rayadurgam, S.		Cleveland Clinic

		Jacobus		JP		NIH		7/16/15		AIRRS/RSO		Oral		Field Exercises Involving Local Law Enforcement Agencies.				Ribaudo, CA.		NIH

		Yoder		R.C.		Landauer Inc.		7/14/05		RSO		Oral		Radiation Measurements and Standard Needs for Radiation Protection

		Fordham		E.W.		CRCPD		7/14/05		RSO		Oral		Radiation & Regulations in 2055

		Cool		D.A.		US Nuclear Regulatory Commission		7/14/05		RSO		Oral		Developments in Radiation Protection Recommendations





13-Radiation Effects

		Name (Last)		Name (First)		Institution		Date		Topic		Type (Poster/Oral)		Title		Experimental?		Co-Author 1		Institution 1		Co-Author 2		Institution 2		Co-Author 3		Institution 3		Co-Author 4		Institution 4		Co-Author 5		Institution 5		Co-Author 6		Institution 6

		Flores-McLaughlin		J.		Texas A&M University		7/16/15		Radiation Effects		Oral		A Mechanistic Model of Atmospheric Oxygen Influence on the Deterministic Effects to Human Skin from Space Radiations				Guetersloh, S.		Texas A&M University		Braby, L.		Texas A&M University

		Rashid		A.		Texas Tech University		7/16/15		Radiation Effects		Oral		Radiation Effects of Obesity-Associated Breast Cancer				Chowdhury, K.		Texas Tech University		Moustaid-Moussa, N.		Texas Tech University		Gollahon, L		Texas Tech University		Moussa, H.		Texas Tech University

		Kuznetsova		K.		Souther Urals Biophysics Institute		7/16/15		Radiation Effects		Oral		Arterial Hypertension In Workers Occupationally Exposed To Ionizing Radiation				Azizova, T.		Southern Urals Biophysics Institute		Pikulina, M		Southern Urals Biophysics Institute		Bagaeva, Y.		Southern Urals Biophysics Institute		Fotieva, N.		Southern Urals Biophysics Institute		Azizova, E.		Southern Urals Biophysics Institute

		Ogino		H.		CRIEPI		7/16/15		Radiation Effects		Oral		An Approach to Verify Radiological Protection in an Emergency Using a Minimum Provable Dose Concept				Sasaki, M.		CRIEPI		Fujimichi, Y.		CRIEPI		Hamada, N.		CRIEPI		Iwasaki, T.		CRIEPI		Yoshida, K.		CRIEPI		Hattori, T.		CRIEPI
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HPS Annual Meeting Papers
Experimental Work (2015 vs. 2005)

2015 2005

B Experimental = Non-Experimental W Experimental W Non-Experimental

Examining the 2005 and 2015 HPS conferences, the amount of
experimental/hands on work has seen a 12% decrease since 2005
(Reference: Joseph Dirsa, ORNL Summer Intern)



Turning Point #2: Technology Development — In-Situ
Gamma-Ray Spectrometry

* In-situ Gamma-Ray Spectrometry, Melton Valley Storage Tanks,
1992 . -
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Turning Point #2: Technology Development — In-Situ

Gamma-Ray Spectrometry

* Physics Methods

— Computation Methods for Radiation
Transport

* Energy Dependent Source-to-
Detector Radiation Transport

» Detector Response functions

e 1980s-1990s: point-kernel, or
MCNP runs

e 1995-present day: ISOCS or
Program Isotopic

Calibration ensures that we have
matched the detector response to
the source term of interest, for the
“measured and unknown”
material. EMPIRICAL Tests
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SAMPLE GEOMETRY AND RADIATION ATTENUATION
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Emergence of HPGe-based (transportable)
In-situ Systems

Canberra ISOCS (~1995) Ortec ISO-CART (~2003)

Note: While these systems may look similar, the methodologies are
significantly different.
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Turning Point #2: Technology Development Driven By
Ruggedized Computing Power, and Nuclear Electronics

» Pulsed Neutron Differential Die-Away Systems

/i T
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Turning Point #2: Technology Development- Active
Neutron Interrogation (1984-1999)

31



Turning Point #2: Technology Development —
Segmented Gamma-Ray Spectrometry (SGS), and
Tomographic Spectrometry Scanning (TGS)

ORNL System- 1989
(Chapman, Schultz, Gillespie)

Commercial System- 2011
32 (Canberra Industries)



Turning Point #2: Technology Development -
Computational Modelling Supplements Calibration,
Test and Evaluation of NDA Systems for WIPP TRU

Waste
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Turning Point #2: Technology Development -
Computational Modelling Supplements Calibration,
Test and Evaluation of NDA Systems for WIPP TRU

\Waste DOE/CBFO-01-1006 Revision 5
NDA Box PDP Plan February 2015
Table 1. NDA PDP activity ranges and associated scoring acceptance criteria.

Maximum Measured Bias Range®
Precision® (%R and %Ry;)
Non- Non-
Range of sample interfering | Interfering | mterfering Interfering
Activity actrvity matrix matrix matrix matrix
range c-curies’ (%RSD) (%RSD) (%R) (%R)
Low >0to 0.02 14 16 Lower: 70 Lower: 40
Upper: 130 Upper: 160
Mid-Low =0.02t00.2 10.5 12 Lower: 70 Lower: 40
Upper: 130 Upper: 160
Mid- >02t02.0 7 12 Lower: 70 Lower: 40
High Upper: 130 | Upper: 160
High =20 35 6 Lower: 70 Lower: 40
Upper: 130 Upper: 160

%E. = percent recovery

%E.SD = percent relative standard deviation

a. Apphlicable range of TEU activity contained in a PDP sample; units are cunes of alpha-emmtiing TR 1so0topes with half-lives greater
than 20 years.

b.  Measured precision that must be met to satisfy the precision critena at the 95% upper confidence bound, based on six replicates. The
values are one relative standard deviation referenced to the known value for the test.

c.  %PRp and %Ry values used in Equation 3 to determine the 95% confidence bound for the ratio of the mean of the measured values to
the known value, expressed as a percent.
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Turning Point #2: Technology Development —
Calibration, Test, and Evaluation of Uncertainty
(Implementation of GUM)

How do the characteristics of the standards effect
the neutron based measurements?

« Mass - Used as standard

* Enrichment/Isotopics — Used for calculation of 2°U or 24%Pu,

« Uniformity — not a big effect

« (Grain size — not a big effect, may slightly change multiplication
« Impurities — production of (a,n) neutrons, can lead to large bias

 Moisture Content — moderation of neutrons, changes efficiency, additional (a,n)
neutrons

 Chemical Form — production of (a,n) neutrons, multiplication
« Geometry — changes multiplication
« Density — changes multiplication

« Container design — negligible effect for passive measurements, can effect active

measurements.
35




Turning Point #2: Technology Development — In-Situ
Gamma-Ray Spectrometry (Low and Mid-Resolution)




Turning Point #3: Hands-On Training

From: DOE NNSA NCSP Training and Education Courses" Sedat Goluoglu, Course Coordinator, 2013 NCSD
Topical Meeting, Wilmington, NC, October 1, 2013


http://www.google.com/imgres?imgurl=http://www.fas.org/irp/imint/doe_nts_nf136s.jpg&imgrefurl=http://www.fas.org/irp/imint/doe_nts_nf136.htm&h=300&w=733&sz=53&tbnid=7GofoclePGQH8M:&tbnh=61&tbnw=149&prev=/search?q=device+assembly+facility&tbm=isch&tbo=u&zoom=1&q=device+assembly+facility&docid=bQsMrhcW55yQLM&hl=en&sa=X&ei=VIU9TsW8OaP10gGJmonbAw&sqi=2&ved=0CDYQ9QEwBA&dur=3393

Turning Point #3: Hands-On Training

Google

PTP Radiation Safety & Health Physics Training

NCERC NCSP LLNL
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Summary

Nuclear Infrastructure

Technology Development
— Data acquisition
— Methods

Hands-on Training

For the Future
— Application of Neural Networks/Al to large data sets
— Big Data
— Additive Manufacturing
— Advanced Computational Methods

— Smart Information/Data Management for Dosimetry, Measurement and Display of
Radiological Data

— Integration of Safety-Security-Safeguards
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