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In my final newsletter Chairman's Message, I would like to begin with what 

is happening with the nuclear power industry and its recognition as a vital 

part of the Green Power movement.  Green power is a subset of renewable 

energy that represents those renewable energy resources and technologies 

that provide the highest environmental benefit.  Nuclear Power is finally 

beginning to be recognized as a Green Power source at the state 

government level. 

While those that work in nuclear power are aware of the low environmental 

impact and positive local economic impact, this is the beginning of 

recognizing nuclear power as an important part of the overall power 

reliability that Americans need in a green economy.  

According to The Washington Post (August 1, 2016), in an article about 

states going green, New Yorkôs  Public Service Commission approved a 

Clean Energy Standard backed by Gov. Andrew Cuomo.  The Clean 

Energy Standard seeks to get New York to 50 percent renewable electricity 

by the year 2030 ð while also retaining the six nuclear reactors that 

currently provide more 30 percent of the stateôs electricity.   

On a sad note, Claude Hooker, a founding member of the Registry, has 

passed away.  I have been involved with the business of the Registry since 

1999 and since that time I have heard many wonderful stories of what 

Claude and his wife, Bunnie, have done for this organization.  He was there 

from its inception through the Health Physics Society vision to seeing its 

ranks rise to over 2500 Registered Technologists during his time on the 

Board of Directors and Panel of Examiners.  We, as Registered 

Technologists, owe a great debt to visionaries, such as Claude, that 

systematic applied their overall knowledge of radiation protection to build 

an organization that is recognized world-wide.  Please take time  to read 

the article in this newsletter about Claude and the impact that he had on his 



family and friends through his faith and his belief in 

making radiological protection technologist a recognized 

national certification.  

I have had the honor to serve as the NRRPT Chairman 

for the past three years and have seen this organization 

continue to increase its ranks by offering the exam to our 

Canadian neighbors.  This growth will continue as the 

Registry is on the cusp of implementing the International 

Exam to all other nations beginning in 2017.  I dare to say 

that the founders of this organization never fathomed in 

1975 that the vision they had would enrich and enhance 

the working lives of so many involved in the field of 

radiation protection.  Given that, please take the time to 

promote the Registry to those within your organization.  

Many of your coworkers have not taken the opportunity to 

increase their overall knowledge of the radiation 

protection field.  Remind them that being a Registered 

Technologist makes them a more valued member of their 

organization. 

In closing, I would like to thank all those friends and 

acquaintances that have had a part in making my time as 

Chairman a valuable and entertaining learning 

experience.  I especially want to thank DeeDee McNeill 

DeGrooth for putting up with my shortcomings and 

keeping me on the straight and narrow when dealing with 

the internal workings of the Registry.  To Dave Tucker, 

incoming NRRPT Chairman, I give you access to my 

knowledge gained through this position and my promise 

to assist you and the members of the Registry on taking 

this organization to the next level of recognition. 

Respectfully, 

Eddie Benfield 

NRRPT, Chairman of the Board 

Watch for These Articles in Our Next Issue! 

1. Arc Flash Event by Seth Kanter, Radiological Engineering Manager, Idaho National Lab 

2. Charles D. (Bama) McKnight Memorial Award presented to a worthy individual 

3. NRRPT Panel Member visits the Hanford B Reactor 

 



C-14 Testing in Environmental Air Samples / A  

Dose Pathway Study 

By Robert Wills RRPT ð GEL Laboratories, LLC 

 

Abstract 

The purpose of this study is to identify improved field sampling methods for C14 in a CO2 matrix for environmental health 

physics.  The physical characteristics outlined in the study required a solid sample collection matrix in a standard 2.27 inch 

diameter x 1.04 inch thick cartridge.  This sample cartridge is the typical format used by US nuclear utilities for I131 testing 

and would not require any new or additional field sampling equipment.   

Additionally the cartridge would need to be field deployed for seven calendar days running twenty four hours per day 

without CO2 break- through.  A combination of sample volume, bench chemistry and counting capabilities must be 

designed to provide a low level of sample activity such that the minimum detectible concentration ( MDC) values allow for 

meaningful dose calculations.  By the end of the study GEL Laboratories, LLC (GEL) developed a product (GEL-SORB C-

14) which has a field proven analytical MDC of 0.0185 Bq/M3 (0.5 pCi/M3) or less.  This provides a calculated exposure 

pathway to the child of less than 0.1 mSV/yr (10 mRem/yr). 

 

Introduction 

As radiological monitoring programs in the US have developed an otherwise overlooked isotope for environmental 

pathway assessment was C14.  In the early age of nuclear energy and reactor fuel reprocessing C14 was considered a minor 

dose contributor compared to Sr89-90 I131, I129 H3and other fission and or activation products that are discharged to the 

environment via stock effluents.   

In the early days of nuclear power the calculated dose contribution of C14 was less than 0.1% of the total exposure 

pathway, however, as ALARA programs have matured and reactor fuel integrity has improved we now live in a different 

world.  Today C14 is the largest dose contributor to the general public via air borne environmental pathways accounting for 

almost 90% of the total dose to members of the public.  This is based on a typical NRC 10-mile ingestion pathway zone 

with sampling locations at 0.5, 2,5, and 10 miles from the center of the plat.   

The United States Nuclear Regulatory Agency requires in Title 10 CFR 50 Appendix I that all power reactors perform 

assessment for the following. 

1. Provide Data on Measurable Levels of Radioactive Material Released in Liquid and Gaseous Effluents 

2. Provide Data on Measurable Levels of Radioactive Material Released in the Environment 

3. Identify Changes in Principal Exposure Pathways 

Starting in 2012  GEL Laboratories; LLC started a field testing program at three US nuclear power plants to determine if 

GEL-SORB-C14 would provide sampling results at or below an MDC of 0.0185 Bq/M3 (0.5 pCi/m3).  After almost two years 



of testing the cartridge has a proven track record and is considered a state of the art field sampling tool for environmental 

health physicist. . 

Prior to 2010 C14 was not a reportable isotope in reactor effluents or radiological environmental monitoring programs.  After 

this date the NRC required utilities to report C14 releases as part of the effluents regulatory guide 1.21 ñMEASURING, 

VALUATING, AND REPORTING RADIOACTIVE MATERIAL IN LIQUID AND GASEOUS EFFLUENTS AND SOLID 

WASTEò.  

Since the utilities did not have an available analytical method to determine the amount of C14 the plat was discharging they 

chose to perform an activation and production calculation based on effective full power reactor hours.  This method was 

used to provide the frame work to calculate the discharge of C14.  This approach had two several basic flaws. 

1. The calculation did not take into account different plant operating modes as some plants perform continues discharge 

and others may discharge only a few times a year 

2. The calculation did not account for discharges due to reactor depressurization during refueling and maintenance 

outages ï a non stack release 

3. The calculation did not take in account different plant equipment for off gas treatment ñgas recombinerò turning organic 

gas to CO2 

Additionally the problem with the calculation mythology is that if falls short in several key areas,  

¶ Calculated Doses tend to yield higher results (overestimated) when compared to measured results 

¶ Calculation model does not account for normal venting events, maintenance and outages  

With no real field data taken the GEL team approached several PWR and BWR US reactors and performed a two year 

study on the utilization of GEL-SORB-C14.  The cartridge not only meets design expectations but performed well in high 

heat and high humidity environments.  

With the introduction of GEL-SORB- C14 the environmental health physicist can now perform true atmosphere testing for 

C14 in the environment. 

Field Results 

GEL deployed GEL-SORB C14 at three nuclear power plants from 2012 to 2014.  The results showed lower detection 

levels ñMDCò than our original test model assumed resulting in ñlower calculated child pathway dose assessmentò. Field 

cartridge testing has proven to be a quality tool with MDC values ranging from 0.0185 Bq/m3 (0.5pCi/m3) to just over 0.037 

Bq/m3 (1.0 pCi/m3).  

Conclusion 

Nuclear utilities no longer need to provide exposure pathway assessment by utilizing calculations.  The use of GEL-Sorb 

C14 air sample cartridges allow the utility to assess the discharge of C14 with detection limits and dose assessments in line 

with all other gas and particulate releases the plants ODCM require. 



Special Award Presented to Dave Biela 

By Ed Lohr 

A Special Award was presented to Dave Biela at the NRRPT Night-Out on July 17, 2016 in Spokane, WA.  The award was 

in recognition of his many years of service and devotion to the Registry.  Over the many years he has been active in the 

NRRPT (registered in 1986) Dave has served in many leadership positions including, the Exam Panel Chairman, the 

NRRPT Vice Chairman and the Chairman of the Board.  He worked with Dave Tucker and others to create the first 

Canadian exam.  Dave is active on the Exam Performance, Administrative Maintenance, and International Exam 

Committees as well as a member of the Exam Panel.  Dave is a 2002 Fellows member and a 2007 recipient of the Arthur 

F. Humm, Jr. Award.  He lives and works in upstate New York with his lifelong sweetheart and wife, Diana.   


