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2022 Board of Directors 

 
Chairman 

2022-2024 Term 
Joe Coughlin (815-417-2722) joseph.coughlin@exeloncorp.com – Braidwood 

 
Vice-Chairman 

2022-2023 Term  
2024-2026 Term as Chairman 

Kinsey Boehl (603-773-7638) kinsey.boehl@fpl.com – Seabrook 
 

Secretary 
2019-2022 Term 

Bob French (620-203-1670) bob.french@evergy.com – Wolf Creek 
 

Treasurer 
2022-2024 Term 

Frank Owens (217-937-2703) frank.owens@constellation.com – Clinton  
 

Steering Committee "At Large" Members 
 

2020-2022 Term 
David Martin (651-267-6031) david.r.martin@xcelenergy.com – Prairie Island 

 
2020-2023 Term 

Michelle Williams (706-848-4236) miwillia@southernoco.com – Vogtle 1&2 
 

2020-2024 Term 
Avril Stewart (954-756-1163) agstewart@tva.gov – Watts Bar 

Angela Williams (480-364-4883) angela.williams@aps.com – Palo Verde 
 

Past-Chairman / Advisor 
2022-2024 Term 

Jeff Fontaine (retired) 
  

 
** Terms begin/end after the Summer Meeting of the year indicated **  
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RP-ALARA Association Meeting Agenda 
Chattanooga, Tennessee - June 2022  

 

 
 

 
Sunday, June 19 
 
4:00 – 6:00 pm Steering Board Members - Pre-Meeting & Appetizers 
 
 
Note To all the RP-ALARA Association Representatives:  
 
This is to inform you that the RP-ALARA Association Meeting has been granted 1 CEC 
per contact hour to a maximum of 20 CEC and assigned ID 2019-00-001. This credit 
applies to calendar years 2020-2022. 
 
Please be advised that contact hours do not include meals or business meetings without 
technical content. 
 
As credit was requested for all participants, this assignment will be posted to the AAHP 
website. 
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Monday, June 20 
 

 
 
2:00 – 2:30 pm Meeting Registration – Plaza C Foyer 
 
2:30 – 3:15 pm Opening Ceremonies & Introduction – Plaza C 

• Welcome – Opening Remarks (Joe Coughlin) 
• Safety Review – Building Escape Routes (TBD) 
• Safety Message (TBD) 
• Introduction of NSA Representative (Rick McCormick) 
• Introductions of Board Members (Joe Coughlin) 
• Introduction of Association Members (All) 
• Association Secretary Report (Bob French) 
• Association Treasury Report (Frank Owens)   
• Establish Meeting Expectations/Review Agenda & Meeting 

Book Contents (Joe Coughlin) 
• Benchmark Question Solicitation & High Interest Topic 

Sheets (TBD) 
• Elections this meeting (Joe Coughlin) 

 
 
3:15 – 4:15 pm Presentation:  EPRI Update – Daniel Wells 
 



3 | P a g e  
 

4:15 – 4:20 pm Adjourn Day 1 (Joe Coughlin)  
 
4:30 – 4:50 pm Steering Committee Meeting 

  
5:00 – 6:30 pm  Opening Reception & Vendor Displays – Plaza AB 
 

 
 
 
Tuesday, June 21 
 
07:00 – 08:00  Breakfast with Vendors – Plaza AB 
 
08:00 – 08:05  Meeting Overview (Joe Coughlin) 
 
08:05 – 08:10  Safety Message (Michelle Williams) 
 
08:10 – 08:20  Association Group Picture 
 
08:20 – 09:40 Breakout Sessions by Plant Type (Document Successes & 

Challenges and a Golden Nugget)  
• 4 Loop Westinghouse Group 1 (Joe Coughlin) 
• 4 Loop Westinghouse Group 2 (Bob French) 
• 2 Loop & 3 Loop Westinghouse (TBD) 
• B & W, CE and BWR’s (Frank Owens) 
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09:40 – 10:00 Break / Vendor Interface (Report to Break out Rooms after break) 
 
10:00 – 11:30 Breakout Session by Plant Type (Document Successes & 

Challenges and a Golden Nugget) 
• 4 Loop Westinghouse Group 1 (Joe Coughlin) 
• 4 Loop Westinghouse Group 2 (Bob French) 
• 2 Loop & 3 Loop Westinghouse (TBD) 
• B & W, CE and BWR’s (Frank Owens) 

 
11:30 - 11:40 10 Minute Break (Report to conference room after break) 
 
11:40 – 12:30 Vendor Presentations 
 
12:30 – 1:30  Lunch 
 
1:30 – 2:30 Vendor Presentations 
 
2:30 – 2:45  15 Minute Break  
 
2:45 – 3:15  Vendor Presentations (Remaining vendors) 
 
3:15 – 3:45  Presentation: Ultrasonic Decontamination – Joe Jaegers  
 
3:45 – 3:50  End of Day Comments / Adjourn Day 2 (Joe Coughlin) 
 
4:00 – 4:30  Steering Committee Meeting 
 
5:00 – 6:30  Vendor Reception – Plaza AB 
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Wednesday, June 22 
 
07:30 – 08:30  Breakfast with Vendors – Plaza AB 
 
08:30 – 08:35 Safety Message (TBD) 
 
08:35 – 09:40 Breakout Session Review (Successes, Challenges and Golden 

Nuggets) 
 
09:40 – 09:50  10 Minute Break 
 
09:50 – 10:35 Continue Breakout Session Review (Successes, Challenges and 

Golden Nuggets) 
 
10:35 – 11:00  Break / Vendor Interface 

 
11:00 – 12:00  Continue Breakout Session Review (Successes, Challenges and 

Golden Nuggets) 
 
12:00 – 1:10 Lunch / Passport Drawing 

 
1:10 – 2:10 Complete Breakout Session Review (Successes, Challenges and 

Golden Nuggets) 
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2:10 – 2:20 10 Minute Break 
 
2:20 – 3:00  Round Table Topic Discussions 
 
3:00 – 3:15  Closing Remarks and Update on 2023 Winter Meeting (Key West 

Florida)  
 

January 23-25, 2023 
 

 
 
3:30 – 4:30  Steering Committee Post-Meeting 

• Opening Remarks 
• Welcome New Members 
• Review Meeting Critique Sheets  
• New Business 
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RP-ALARA 
Association  

 Summer 2022  ***  Chattanooga, TN  ***  June 20-22, 2022 

MEETING CRITIQUE 
 
The goal is to meet your expectations regarding this meeting.  Please help us by providing your 
comments and suggestions regarding the following: 
 
Plant Status Reports (summer meetings only):    ____________________________________ 
 _____________________________________________________________________________ 
 
Technical Content:  ____________________________________________________________ 
 _____________________________________________________________________________ 
 _____________________________________________________________________________ 
 
Vendor Participation: __________________________________________________________ 
 _____________________________________________________________________________ 
 
Meeting Format (Breakout Session vs. Presentation, etc.): ____________________________ 
 _____________________________________________________________________________ 
 _____________________________________________________________________________ 
 
Facilities (Meeting Room, Hotel Facilities, Location, etc.): ____________________________ 
 _____________________________________________________________________________ 
 _____________________________________________________________________________ 
 
Please list any topics you would like to see the Board address in the future.   Also include 
specific recommendations relative to the suggested presentation format, where possible 
(e.g. breakout session, technology presentation, survey, etc.): _________________________ 
 _____________________________________________________________________________ 
 _____________________________________________________________________________ 
 _____________________________________________________________________________ 
 
Please provide suggestions for Board activities or actions which would help justify your 
company’s continued participation in the RP-ALARA Association:  __________________ 
 _____________________________________________________________________________ 
 _____________________________________________________________________________ 
 _____________________________________________________________________________ 
 
Other Comments: _____________________________________________________________ 
 _____________________________________________________________________________ 
 _____________________________________________________________________________ 
 
Do you anticipate your plant being represented by you or another representative at the 
Winter 2023 Meeting in Key West, FL? _________ If not, why? 
 _____________________________________________________________________________ 
 _____________________________________________________________________________ 

Return completed form to the Committee Secretary prior to the end of the meeting. 
 

Optional 
Name:______________________________ 
Utility: _____________________________ 
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Attendee List by Plant 
 
 
Braidwood 

Exelon 
Joe Coughlin 
35100 South Route 53 
Braceville, IL 60407-9619 
815-417-2722 
joeseph.coughlin@exeloncorp.com 

 
Browns Ferry 

TVA 
Dave Johnson 
26299 Thach Rd 
Athens, AL 35613 
256-614-5064 
dsjohnson@TVA.gov 

 
Brunswick 

Duke Energy 
Jesse Hartman 
8460 River 
Southport, NC 28461 
423-763-8125 
jesse.hartman@duke-energy.com 

 
Clinton 

Exelon 
Frank Owens 
8401 Power Road 
Clinton, IL 61727 
217-937-2703 
frank.owens@exeloncorp.com 

 
DC Cook 

AEP 
Kyle Gerard 
One Cook Place, Mail Zone 9 
Bridgman,MI 49106 
269-466-2545 
kagerard@aep.com 

 

LaSalle 
Exelon 
Joseph Jaegers 
2601 N 21st Road 
Marseilles, IL 61341 
815-993-8036 
joseph.jaegers@exeloncorp.com 

 
Oconee 

Duke Energy 
Robert Leigh 
155 E Pickens Highway 
Seneca, SC 29672 
804-402-6600 
robert.leigh2@duke-energy.com 

 
Peach Bottom 

Constellation 
Brandon DiZebba 
1848 Lay Road 
Delta PA 17314 
717-456-4690 
brandon.dizebba@constellation.com 

 
Quad Cities 

Exelon 
Gary Buckley 
22710 206th Ave. 
Cordova, IL 61242 
513-806-7007 
gary.buckley@exeloncorp.com 

 
River Bend 

Entergy 
Tommy Hall 
5485 U.S. Highway 61 
St. Francisville, LA 707775 
910-547-5004 
thall9@entergy.com 

 



Seabrook 
NextEra 
Robert York 
626 Lafayette Rd, PO Box 300 
Seabrook, NH 03874 
603-773-7359 
robert.york@nexteraenergy.com 

 
Sequoyah 

TVA 
Tom Gardner 
2600 Igou Ferry Road 
Soddy Daisy, TN 37379 
423-580-7491 
tdgardner@tva.gov 

 
Sequoyah 

TVA 
John-Joseph Hertz 
2600 Igou Ferry Road 
Soddy Daisy, TN 37379 
423-843-6875 
jjhertz@tva.gov 

 
Sequoyah 

TVA 
Marsha Johnson 
361 River Drive 
Dunlap,  TN 37327 
423-802-9580 
mjjohnson@tva.com 

 
Sequoyah 

TVA 
Joe McAdoo 
2600 Igou Ferry Road 
Soddy Daisy, TN 37379 
910-880-0165 
jhmcadoo@tva.gov 

 
Sequoyah 

TVA 
Jeff Nolen 
2600 Igou Ferry Road 
Soddy Daisy, TN 37379 
423-991-9100 
jlnolen@tva.gov 

Sequoyah 
TVA 
Ryan Scone 
2600 Igou Ferry Road 
Soddy Daisy, TN 37379 
423-843-6417 
rsscone@tva.gov 
 

Sequoyah 
TVA 
Ricky Witt 
SB-2 PO Box 2000 
Soddy Daisy, TN 37379 
423-843-6896 
rlwitt@tva.com 

 
STP 

STPNOC 
Eric Hood 
12090 FM 521 (8 Miles West of 
Wadsworth) 
Wadsworth,TX 77483 
573-673-7477 
eghood@stpegs.com 

 
STP 

STPNOC 
Jonah Morgan 
12090 FM 521 (8 Miles West of 
Wadsworth) 
Wadsworth,TX 77483 
979-571-5006 
jbmorgan@stpegs.com 

 
Surry 

Dominion Energy 
Bryan Brueggeman 
5570 Hog Island Road 
Surry, VA 23883 
757-510-4776 
bryan.d.brueggeman@ 
dominionenergy.com 

 



Vogtle 1&2 
Southern Company 
Michelle Williams 
7821 River Rd 
Waynesboro, GA 30830 
706-848-4236 
miwillia@southernco.com 

 

Vogtle 1&2 
Southern Nuclear 
Tim York 
249 Usher Road 
Waynesboro, GA 30830 
706-416-9878 
tiyork@southernco.com 

 
Waterford 

Entergy 
Galadriel Gratton 
17265 River Road 
Killona, LA 70065 
504-464-3479 
ggrat90@entergy.com 

 
Watts Bar 

TVA 
Cynthia Gulas 
6868 Nuclear Plant Road 
Spring City, TN 37381 
423-365-8300 
ctgulas@tva.gov 

 
Watts Bar 

TVA 
Kyle Kennedy 
6868 Nuclear Plant Road 
Spring City, TN 37381 
423-365-8022 
kakennedy@tva.gov 

 
Watts Bar 

TVA 
Avril Stewart 
1270 Nuclear Plant Road 
Spring City, TN 37381 
954-756-1163 
agstewart@tva.gov 

 



Watts Bar 
TVA 
Kelvin Summers 
6868 Nuclear Plant Road 
Spring City, TN 37381 
423-365-8300 
krsummer@tva.gov 

 
Wolf Creek 

WCNOC 
Bob French 
1550 Oxen Lane NE 
Burlington, KS 66839-0411 
620-203-1670 
bofrenc@evergy.com 

 
Watts Bar 

TVA 
Michael Wadsworth 
6868 Nuclear Plant Road 
Spring City, TN 37381 
423-365-8300 
mtwadsworth@tva.gov 
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Chattanooga, TN 

Professional Organization 
 
 
EPRI 

Dan Wells 
704-595-2107 (ofc) 
650-391-3038 (cell) 
dwells@epri.com 

Framatome 
David Howard 
155 Mill Ridge Road 
Lynchburg, VA 24502 
434-473-3412 
david.howard@framatome.com 
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Chattanooga, TN 

Vendor List by Company 
 
Advetage Solutions 

Justin Kung 
Dave Pilcher 
111 Penn St, Ste 202 
El Segundo, CA 90245 
424-292-8432 
justin@advetage.com 

 
American Ceramic Technology 

Richard Culbertson 
Lou Foreaker 
988 South Andreaseu Drive 
Escondido, CA 92029 
619-992-3104 
cubculbertson@cs.com 

 
AVANTech 

Larry Beets 
Troy Gill 
2050 American Italian Way 
Columbia, SC 29209 
803-407-7171 
lbeets@avantechllc.com 

 
BHI Energy 

Bill Peoples 
97 Libbey Industrial Pkwy, Ste 400 
Weymouth, MA 02189 
508-591-1150 
lauren.buckman@bhienergy.com 

 
Curtiss-Wright 

Darryl Deist 
James Hedtke 
Lisa Littrell 
Douglas Brainard 
Sean Thompson 
44 Shelter Rock Road 
Danbury, CT 06812 
203-448-8309 
jhedtke@curtisswright.com 

 

Day & Zimmermann 
Larry Booker 
John Ellison 
4219 Falling View Lane 
Mechanicsville, VA 02311 
804-399-3260 
david.wilkins@dayzim.com 

 
Eastern Technologies 

Ray McCullers 
Benji McWaters 
215 2nd Avenue 
Ashford, AL 36312 
334-798-1687 
bmcwaters@orex.com 

 
Eckert & Ziegler Analytics 

Eric Brown 
Larry Jassin 
1380 Seabroad Industrial Blvd, NW 
Atlanta, GA 30318 
404-352-8677 
larry.jassin@ezag.com 

 
Frham Safety Products 

Bobby Harper 
Robbie Millen 
171 Grayson Road 
Rock Hill, SC 29732 
803-366-5131 
trip@frhamsafety.com 

 
Gamma Reality 

Andy Haefner 
Erika Suzuki 
1301 S. 46th St. B478-102 
Richmond, CA 94804 
510-542-9025 
esuzuki@gammareality.com 

 



H3D 
Crystal Thrall 
812 Avis Drive 
Ann Arbor, MI 48108 
734-661-6416 
crystal@h3dgamma.com 

 
IIS 

Austin Robinson 
Shane Robinson 
Stan Robinson 
2830 Skyline Drive 
Russellville, AR 72802 
479-857-6201 
jhicks@i-i-s.net 

 
Ludlum Measurements 

Jeff Anspaugh 
Mike Shepherd 
Greg Watson 
501 Oak Street 
Sweetwater, TX 79556 
325-235-5494 
marketing@ludlums.com 

 
Master-Lee Decon Services 

Jake Bevan 
Rick McCormick 
430 Miller Road 
Medford, NJ 08055 
609-923-4772 
mccormick-r@masterlee.com 

 
Mirion 

Nick Justice 
Kip Kelley 
800 Research Parkway 
Meriden, CT 06450 
203-639-2148 
tpattison@mirion.com 

 

NPO 
Julie Caselli 
Rebecca Harper 
1955 University Lane 
Lisle, IL 60532 
630-796-1781 
rharper@eichrom.com 

 
PureFlo 

Ronnie Dunne 
Darric Miller 
324 Main Street 
Carbondale, PA 18407 
617-603-2443 
mpalmer@gentexcorp.com 

 
RPS - Pajarito Scientific 

Tony Papso 
60 Leonard Drive 
Groton, CT 06340 
860-445-0334 
tpapso@pscnda.com 

 
Radium 

Jayeesh Bakshi 
463 Dinwiddie Avenue 
Waynesboro, VA 22980 
434-962-5331 
jbakshi@radiuminc.com 

 
RSCS 

Ellen Anderson 
Fred Erskine 
93 Ledge Road 
Seabrook, NH 03874 
603-474-6720 
nmcashman@radsafety.com 

 



ThermoFisher Scientific 
Rich Palatine 
Bob Thomson 
2391 Briarleigh Way 
Dunwoody, GA 30338 
770-703-9933 
rich.palatine@thermofisher.com 

 
Transco Products 

Sean Hawks 
Larry Hooper 
1215 East 12th Street 
Streator, IL 61364 
312-896-8464 
seanh@transcoproducts.com 

 
UniTech Services Group 

Shannon Fitzgerald 
Dave Welcher 
138 Longmeadow Street 
Longmeadow, MA 01106 
413-543-6811 
lperez@unitechus.com 

 

V3 Integrators 
Jayeesh Bakshi 
Dave Cruise 
463 Dinwiddle Avenue 
Waynesboro, VA 22980 
800-806-9041 
dcruise@v3is.com 

 
Valsoft Corporation dba S&W Technologies 

Cai Benavides 
James Wierowski 
7401 Rte Transcanadienne, Ste 100 
Saint-Laurent, Quebec H4T 1Z2 
585-787-9799 ext 101 
jwierowski@swtechnologies.com 

 
Westinghouse 

Tom Kennedy 
680 Waltz Mill Road 
Ruffs Dale, PA 15679 
585-281-8136 
thomas.kennedy@westinghouse.com 
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Dan Wells, PhD – Sr. Program Manager
Chemistry, Decommissioning and Radiation Safety

RP ALARA Association
Chattanooga, TN, USA
20 June 2022

Radiation Safety
Engagement and Support

© 2022 Electric Power Research Institute, Inc. All rights reserved.2

Vision 
To be a world leader in advancing 
science and technology solutions 
for a clean energy future

Mission
Advancing safe, reliable, affordable, and 
clean energy for society through global 
collaboration, science and technology 
innovation, and applied research.

Together…Shaping the Future of Energy®
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EPRl’s collaborative platform is 
unrivaled. Our R&D:

• Leverages your research dollars 

• Connects you to a global network of peers

• Accelerates deployment of technology

• Mitigates the risk and uncertainty of going 
it alone

• Positions you as a leader in addressing 
industrywide challenges

EPRI’s independent research is guided 
by our mission to benefit the public. 
We offer:

• Objective solutions

• A proven track record 

• Scientifically based research you 
can trust

For nearly 50 years, EPRI has been 
applying R&D to help solve real challenges. 
With EPRI, you can:

• Reduce expenses and increase 
productivity

• Be more resilient today and better 
prepared for tomorrow

• Access an industry repository of 
collective experiences, technical 
expertise, and training resources

• Extend your staff and make your teams 
more robust and more confident

• Benchmark, learn and share best 
practices

• Increase your awareness of challenges 
that others are facing and alternate 
solutions to challenges you might be 
facing

• Save time and money troubleshooting 
problems EPRI and its stakeholders 
have seen beforeWho We Are

EPRI is a non-profit organization that performs research to advance safe, 
reliable, affordable, and clean energy for the public benefit.

Our Members
EPRI members represent 90% of the electricity generated and delivered in the 
United States, with international participation extending to 45 countries.

COLLABORATION

CREDIBILITY

EXPERTISE

s

$420M
Annual
Global
R&D

© 2022 Electric Power Research Institute, Inc. All rights reserved.4

Cumulative Expertise from our Global Nuclear Network

>360 reactors worldwide

Participants Encompass Most Nuclear Reactor Designs

GLOBAL PARTICIPANTS GLOBAL BREADTH & DEPTH

>83%
of the 

world’s commercial    
nuclear units
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• Safe and reliable operation

• Optimize plant operation
• Enhance public and worker 

safety
• Reduce risks associated 

with waste management

Collaboration
• Global network of peers
• Technical exchange and benchmarking
• Leveraged R&D

Cumulative Expertise
• Knowledge of control history
• New technology development for tomorrow
• More than 20 years of data

Credibility
• Technically based and objective guidance 
• Widely applied Guidelines
• Identify and apply the best option

Radiation Safety Program

© 2022 Electric Power Research Institute, Inc. All rights reserved.6

What Do We Do?

Tactical Research Strategic Research Technical Support

• Address current 
nuclear power plant 
needs and challenges

• Address future, long 
term issues and 
opportunities

• Implementing EPRI 
research

• Assessments of plant 
programs

• Benchmarking
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Longer-term, standardized research planning approach

 The EPRI Nuclear Power 
Sector uses a 
standardized research 
planning and 
prioritization process

 All research portfolio 
planning is completed 
on an N+2 planning cycle

 All work grouped and 
prioritized by Research 
Focus Areas (RFA)

 RFAs can change over 
time as work is 
completed and 
prioritizes change 

Results of 
previous 

year’s 
research 

reviewed 
with RIC and 

EC’s

January

N+2 Portfolio 
presented to 

RIC for final 
review and 

endorsement

August / 
September

EPRI program 
integrates 
feedback 

with other 
information 

to formulate 
portfolio

• Global 
engagements

• Roadmaps
• Co-funding 

opportunities

July

Prioritization 
input due 

back to EPRI

June
N+2 

Prioritization 
package sent 

to global 
membership

May

RIC (Research Integration Committee); EC = Executive Committee

© 2022 Electric Power Research Institute, Inc. All rights reserved.8

Radiation Safety Research Focus Areas (2022)

Radiation Monitoring

ALARA Strategies and 
Technologies

Effluent and Radwaste 
Minimization

Source Term

Benchmarking 
and Trending

Low Dose Radiation 
Health Effects

Radiation 
Safety 

Guideline 
Maintenance

General Prioritization

Fundamental – Stable Funding Model

Revision of 
Groundwater 
Protection 
Guideline

RadBench
SRMC

IDEA 
Workshop

SRMC – Standard Radiation Monitoring and Characterization
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Radiation Safety Team

Nicole 
LYNCH

Proj. Engineer III

1.650.855.2060
nlynch@epri.com

Databases and 
Data Science

Michelle MURA
Chemistry

Prin. Project Manager

1.704.595.2516
mmura@epri.com

er

Dr. Dan WELLS
Sr. Program Manager, 

Chemistry, Decommissioning 
and Radiation Safety

1.704.595.2107
dwells@epri.com

David 
PERKINS

Sr. Technical 
Executive

1.817.691.6494
dperkins@epri.com

Radiation Safety, 
PWR Chemistry 

and Source Term

David
PERKINS

Karen KIM-STEVENS, MHP, CHP 
Radiation Safety 

Prin. Project Manager

1.650.855.2190
kkim@epri.com

Oversight, LLW, GW, 
NextGen RP

Dr. Richard 
REID

Technical Executive

1.704.595.2770
rreid@epri.com

Decommissioning

Richard 
MCGRATH

Prin. Technical Leader

1.401.258.9093
rmcgrath@epri.com

Decommissioning

RicRicharhardd
MCGRATH

Nikki 
DELSE

Technical Consultant

1.808.554.9860
ndelse@epri.com

GW TSG, RadBench

NikNikkiki
DELSE

Dr. Matt 
BRANHAM

Sr. Technical Leader

1.980.495.7450
mbranham@epri.com

PWR Primary
Chemistry, Resin and 

Source Term

Dr. Maatttt 
BRANHAM

Darcy 
CAMPBELL, CHP
Prin. Technical Leader

1.650.855.1012
dacampbell@epri.com

LLW, RP

Darcy y
CAMPBELL CHP

Lane
WADDELL

Technical Leader

1.704.595.2396

lwaddell@epri.com

RP, Decommissioning

LanLanee
WADDELL

New staff

S
Chhem

a

CHP
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 TSG Membership:
Site specific application of EPRI 
research and tactical support
3-Yr Commitment Basis 
One site assessment included

Radiation 
Management 

and Source 
Term TSG

Low and 
Intermediate 
Level Waste 

TSG

Groundwater & 
Environmental 
Protection TSG

David Perkins, dperkins@epri.com

Darcy Campbell, dacampbell@epri.com

Nikki Delse, ndelse@epri.com

Global 
Peer

Group

Gateway to

Technical 
Assessments

Tactical 
Research

Benchmarking Technology 
Transfer

Knowledge 
Transfer

Radiation Safety – Technical Strategy Groups
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Select R&D Projects

Highlights
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Radiation Safety Strategic Focus

Modernization Advance the Science Data & Analytics

• NextGen RP
• Arial drones
• Indoor positioning systems
• Remote control LHR
• SmearBot
• Field monitoring teams

• Co-58/60 impacts and 
control

• Ag-110m and radio-
antimony behavior

• Cr-51 behavior and plant 
impacts

• Topical Hubs and RP for 
fuel cladding defects

• Databases and 
benchmarking
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Goal: Support optimization of RP operations remote tools and risk-based planning

NextGen RP – Vision

Where possible, tasks are 
conducted by remote, centrally 
located radiation protection 
technicians

Centrally located Radiation 
Protection Control Rooms 
(RPCR) conduct and monitor 
efforts for one specific 
site/utility, multiple sites, or the 
industry

Radiation protection 
departments streamlined and 
focused on high-risk radiological 
protection activities
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Monitor Analyze

Display

R&D to this support this vision

Surface 
Contamination

Robot

Aerial
Measurements 
for Emergency 

Response

Radiation Field Predictions and 
ALARA Work Planning

Data Management 
& Accessibility

Common Information Model

Plant Data

Tool 1 Tool 2 Tool 3

Augmented Reality Displays

Lock High Rad 
Area Control

R
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Lock High Rad Area Access 
Control (3002020979)

Indoor Positioning 
System (3002020978)

Automated Surveys with 
Drones (3002018409)

Condition Based Radiological 
Surveys (3002016346)

SmearBot and 
Robotics for RP

Digital Twin & 
Optimized Dosimetry Regional Central 

Monitoring Station

NextGen RP – EPRI Research Emergency Response –
Field Monitoring Team Tasks (3002020974)

Contact: Karen Kim-Stevens
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Indoor Positioning System (IPS) Demonstrations

 Demonstrations of two IPS 
systems conducted inside 
containment at:
– Braidwood (Fall 2019) – BLE based 

Quuppa
– Vogtle Plant (Spring 2020) – UWB 

based Mirion Orion Real Time 
Locating System (RTLS)

 Key Takeaways:
– Gathered installation experience
– Track tags to ~1-2 meter accuracy
– Generate live dose rate maps 
– Monitor entry in and out of areas
– Communication with workers is 

essential Results in EPRI Report 3002020978

Rad Mapping Time Lapse from DEI Telepath Software

© 2022 Electric Power Research Institute, Inc. All rights reserved.18

EPRI Demonstration of Autonomous Indoor Drone at 
Peach Bottom
 Demonstrations conducted at Peach Bottom (PB) site in 2019:

– In permanently shutdown PB Unit 1 and Peach Bottom Radwaste Building
 Simulated tasks performed without 

operator control (i.e., autonomously): 
– Mapping of Primary Auxiliary Building
– Transit to pre-programmed waypoint locations
– Surveys for area dose rates and results overlaid on a 3D map created by the drone
– Camera Inspection of plant systems, structures and components (SSCs)
– Searches for steam leaks
– Safely avoided unexpected obstacles/intruder

 EPRI Deliverables 3002018409 and Narrated video 
on YouTube : https://youtu.be/97lyDoAOif4
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Remote Control of High Radiation Areas

 Positive control of the entry points to high 
radiation areas is a regulatory requirement
 Current typical practice is for Radiation 

Protection to control dedicated keys and unlock 
the gates at entrances in person 
 Practice is highly manpower intensive, 

especially during outage periods 
 2020-2021 explore and identify technologies 

and experiences
 Technical Report 3002020979

© 2022 Electric Power Research Institute, Inc. All rights reserved.20

Contamination Survey Robot
 Goal: Reduce frequency of manual, routine 

contamination surveys
 Develop specifications for a cost-effective 

robot that can 
– Perform contamination surveys following 

autonomous routes or user defined routes.  
– Determine and map the total area surveyed and 

calculate the removeable contamination levels in 
that area. 

– Specifications for Basic Floor Model, Middle End 
Model, High End Model developed.

 Close gap identified in RMT for Routine Surveys 
project.
– See Application of Remote Monitoring 

Technologies (RMT) to Risk-Inform Condition 
Based Radiological Surveys (3002016346, 2019)

Photo Source: NextEra Energy at 2021 EPRI RM
T W

orkshop
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NextGen RP for Emergency Preparedness and 
Response
 Identified opportunities to implement modern 

technologies for RP tasks during Emergency 
Planning and Response (EPR)
 Business case analysis for implementing modern 

technology for Field Monitoring Team (FMT) tasks 
suggest significant value is possible (3002020974)
– Passive monitoring network
– Drones
– Trucks with enhance radiation survey 
 Implementation Guide for Enhancing Field 

Monitoring Team (FMT) Capabilities (2022-2023)
Graphic Source: OPG Darlington Presentation at the 
EPRI Plant Modernizations/RMT Workshop, June 
2019

Graphic Source: Mirion presentation at the EPRI Plant 
Modernizations/RMT Workshop, June 2019 
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RP for Fuel Cladding Defects
Radiation Safety Hub
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Radiation Safety Hubs
New Online Resource for Technology Transfer and OE Sharing (under 
development)

Current Content Focus
 Radwaste 

Characterization
 RP for Fuel Cladding 

Defects

New Efforts
 Primary to Secondary 

Leak 
 Shipping and 

Transportation 
 Source Term (TSG 

funded)

Hub
(website)ite)

)
Technical Guidance
• Leverage EPRI Guidelines and 

Sourcebooks

References
• Enhanced search of EPRI research results 

and potentially others in the future

Utility Operating Experience
• Ability for utility members to submit and 

share operating experiences

Practical Resources
• Contacts, Software links, Training links

Project Manager: Radwaste – Darcy Campbell, RP – Karen Kim-Stevens 
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Radiation Protection Practices with Fuel Cladding 
Defects

 Short- and long-term considerations for Radiation 
Protection
– Increased RCS and/or Spent Fuel Pool activity, which 

can cause:
 Elevated dose rates, airborne activity, higher levels 

of loose surface contamination including higher 
energy beta particles and alpha contamination, and 
fuel fragments/discrete radioactive particles (DRPs)

– Results in potential:
 Increased station dose, personal contamination 

events (PCEs), potential for unplanned exposures, 
survey frequency/complexity, etc.

 Programmatic considerations
– Monitoring and control programs
– Personnel monitoring
– Respiratory protection
– Other consideration

Four types of 
fuel cladding 
defect 
conditions 
are discussed

Stage 1 - Minor Leak – tight 
defect

Stage 2 - Minor Leak – tight 
leak with the release of 
fission product gasespp gg
Stage 3 - Minor leak – with 
changing radiological 
conditions
Stage 4 - Major Leak –
degraded conditions

Where: Tight defects: May have limited RP 
challenges early in the 
defect formation  up to 
changing radiological 
conditions as the defect 
opens

Open Defects: The potential for significant 
radiological condition 
impacts
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Radiation Protection 
Practices with Fuel Cladding 
Defects 

Minor Fuel 
Leakage

Chemistry
Fuel Evaluation and 

Additional Fission Product 
Monitoring

Identify and monitor 
other coolant activities 

(e.g., 239Np)

Nuclear 
Engineering

The normal monitoring 
activities are continuing and 
may be increased depending 
on the failure

Normal 
Operations

Radiation 
Protection

131I, 132I, 133I, 134I, and 
135I,

134Cs, 137Cs, 138Cs

85mKr, 85Kr, 87Kr, 88Kr, 
131mXe, 133mXe, 133Xe, 

135mXe, 135Xe, and 138Xe

Monitor for changing 
plant conditions

Evaluate personal 
contamination clothing 
and additional storage 

requirements

Review plant radiological 
condition postings

Review frequency of 
radiological surveys

Track changes
In isotopic characteristics

Working with Chemistry
to monitor the progression

of the leak using fission 
products. This is especially

evident during power
changes

Review with staff 
potential contamination 

of instrumentation

Increasing radioiodine 
activities can be observed, 
but not necessarily the 
other radionuclides

Fission product gas 
changes are expected to 
change quickly and tracked 
by monitoring.

The primary Radiation Protection 
focus in the condition is reviewing 
personal protective actions, 
staging areas, if needed, and 
refresher training associated with 
instrumentation responses

RP Practices with Fuel Cladding Defects: 
 Is intended to capture:

– Online, outage, and spent fuel dry cask 
storage radiation protection aspects 
considering a risk-based approach.

 Provide a reference of activities across 
multiple areas that can impact radiation 
protection
– Samples and monitoring,
– Alpha contamination, 
– Airborne activity challenges including noble 

gases and iodine controls, 
– Waste management issues and challenges, 

and 
– Personnel monitoring.  
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Radiation Safety Hub Status
 The project is proceeding and on track
 Additional Topics or considerations for the 

product?
 Additional information to provide?

– Procedures
– Operating Experience including CAP 

documents
– …

 Next Steps
– Collect operating experience and 

procedures
– Develop White Papers and playbook
– Continue work on the Radiation Safety 

Hub (interactive) functionality
This Photo by Unknown Author is licensed under CC BY
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Radiation Safety Databases and Benchmarking
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Database Web Applications

SRMC Web, V  (3002015914), 
https://srmc.epri.com

RadBench, V 3.4 (3002003994), 
https://radbench.epri.com

CMA Web, Version 4.0 (3002017886), 
https://cma.epri.com
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Standard Radiation Monitoring and Characterization 
(SRMC) Overview
 SRMC is the only cross design, global radiation 

field data benchmarking program
 Data is vital for EPRI source term reduction 

research, assessments, and member 
benchmarking.

 SRMC is one unified program, a continuation of 
BRAC (BWR) and SRMP (PWR) and is expanding 
– to other and new designs, 
– to new technologies while linking to traditional, and
– to enable up to date analysis, research, and 

visualization tools
 SRMC value lies in member participation, 

benchmarking, and derived data-driven research 
results and their industry implementation

Best of All: SRMC is now accessible online – https://srmc.epri.com
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Application of SRMC Data

 Used in all many assessments 
(i.e., Source Term Assessments, 
ALARA Assessments.)
 Use in member benchmarking 

requests comparing between 
similar plants
 Use in all past zinc application 

work for PWRs
 BWR data has been used most 

recently in a Co-60 to Zn ratio 
white paper

References:

Standard Radiation Monitoring and Characterization, https://srmc.epri.com
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Standard Radiation Monitoring and Characterization
Long-term Unit Trends

 Source Term Challenges
– Plants may respond differently
 Different age, different material 

manufacturing times, etc.
– Observations take time to be observed
 As shown in the dose rate curves, the 

reduction of dose rates occurs over 20 
years and, in this case, still slowly 
lowering

 Depending on the source, radiation 
fields may or may not be impacted as 
expected

– In many cases, collective radiation 
exposure (CRE) reduction is led by a 
STRONG station ALARA program.References:

Standard Radiation Monitoring and Characterization, https://srmc.epri.com

BWR (BRAC) Dose Rate Trend (Example)
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Source Term Reduction
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Site Exposure 
Challenges

Fuels

Core Design

Core Performance

Ultrasonic Fuel 
Cleaning

Plant Materials

Chemistry

Operational 
Chemistry

Startup 
Chemistry

Shutdown 
Chemistry

C
ul

tu
re

Human 
Performance

Management
SupervisionTraining

Workers

Challenges Associated with Plant Dose Reduction Efforts

Outage Planning

SG Tubing (PWR)

RCS Piping

DOSE RATE IMPACTING CHALLENGES

Procedures

DOSE IMPACTING CHALLENGES

DOSE RATE IMPACTING CHALLENGES

DOSE IMPACTING CHALLENGES

Self Checking

Manufacturing

Materials

Surface Treatment

Vessel, Piping, etc.

Operational 
Factors

SG Life (EFPY) (PWR)
Cycle Length (Mid-Cycle Outages, 

Coast Down, etc)PWR –
pH(t) and 

H2

Zinc

Observation

Radiation 
Protection

ALARA

Work Control

Work 
Planning

Training

Resource 
Loading

Tools
Rework vs. 
Total Time

Scaffolding

Work 
Execution

Training

Utilization

Qualifications

Rad Worker

OJT / JIT

Pre & Post Job

Survey Program

Job Support

Scope

Emergent Work

Small Bore Piping

Spent Fuel 
Clean Up

Valves and Pumps
Hardfacing Materials

Other Stainless

Maintenance 
Practices

FME

Replacement 
Materials

BWR 
(OLNC, H2)

RWST Clean 
Up

Source Term and Dose
Interconnected, but Separate

 Management of source 
term support reducing 
radiation fields
– Significant multi-factor 

issue

 Management of dose 
requires control of 
scope (time in field) also
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Coolant Activity and Deposition
A Two-Phase Issue

1. During operation activity incorporation into surface oxides 
appears governed by soluble species

2. Particulate dropout in dead legs or low fluid shear regions will 
increase local dose rates

During Operation – Soluble
During Shutdown – Particulate
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Source Term and Shutdown Chemistry Controls
 Primary objective of shutdown chemistry 

control optimization
 Prepare the reactor coolant system for safe 

head lift and refueling cavity flood up as 
quickly as is practical following breaker trip 

– It is not a chemical decontamination process, 
is but designed to:
 To control where possible the release of 

activity from the core:
– In both soluble and particulate forms
– To provide for efficient clean up of such 

releases
– Objective is to not adversely impact 

personnel dose and outage critical path

 Shutdown Chemistry:
– Transitioning the reactor coolant to acidic-

reducing conditions
– Maintain hydrogen inventory
– Minimize the number of hydraulic transients 

(e.g., reactor coolant pump operations)
– Add hydrogen peroxide to transition the reactor 

coolant to acidic-oxidizing conditions
– Cleanup released materials
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Source Term and Shutdown Chemistry 
A Tale of 2 Units with one dominated by Co-58 and the other Ag-110m and 
radioantimony

Minimal Antimony and Silver With Antimony and Silver Contamination

Antimony and silver deposition risk?



© 2022 Electric Power Research Institute, Inc. All rights reserved.37

Trace Amounts of Silver Can 
Cause Significant Changes in the 
Radiation Field
 Silver can create dose rates 

5 – 11x higher than Cobalt from equal 
amounts of elemental ingress mass because 
silver:
– Has Neutron capture cross section is ~3x 

larger, and Half-life is ~8x shorter, thus 
Reaches higher activity levels faster.

– Silver’s larger activity-dose conversion 
factor amplifies the effect on dose rates.

 Sources including control-rod 
absorber materials, reactor pressure 
vessel head seals, valve and pump 
seals and others
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Is Silver Observed by the Industry, Globally-Universally?

Plant Type Components/Areas with documented Ag-110m dose 
rate/activity contribution

Approx. Maximum Ag-110m
Contribution to Dose Rate

Pressurized Water Reactor
B&W Make-Up Pump N/A (1.4 R/h at contact [14 mSv/h])

CE Piping of charging pump 94%1 (~290 mR/h [~2.9 mSv/h])

WEC 3-Loop CVCS 80%1 (~450 mR/h [~4.5 mSv/h])

WEC 3-Loop Non-regenerative heat exchanger 80%1 (26 mR/h [~0.26 mSv/h])

B&W Auxiliary Building components 79% (~300 mR/h [~3 mSv/h])

WEC 3-Loop Non-regenerative heat exchanger 80%1 (~140 mR/h [~1.4 mSv/h])

Framatome 3/4-Loop Heat exchanger, piping downstream of sampling and 
CVCS systems

90% (up to 1 R/h [10 mSv/h])

Boiling Water Reactor
ASES Reactor water cleanup system, fuel pool cleanup piping No impact

GE BWR-4 Reactor water cleanup demineralizer inlet 40%1 (105 mR/h [1.05 mSv/h])

Primary Impact in lower-temperature – Not large-bore, high-temperature coolant systems
1 Silver-110m dose rate contributions were estimated based on available isotopic activity data and dose-activity conversion factors.
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EPRI Effort Associated with Ag-110m

Completed Work
 Quick Guide – Impacts of Silver and Ag-110m 

on Radiation Field Generation (3002014501, 
2019).

 Exploration of Fundamental Silver Chemistry 
and Behavior under Select Nuclear Power 
Plant Primary Coolant Conditions
(3002015910, 2020).

New efforts (2023 proposal)
 How can activated silver, Ag-110m, 

effectively be removed through operational, 
shutdown, or startup practices from the 
primary coolant and prevented from 
depositing on system surfaces?

 Scope
– Collect and review additional operating 

experiences
– Benchmark collected data – identify 

commonalities and difference
– Identify successful strategies and verify against 

fundamental silver behavior
– Vet identified strategies with small member 

working group
– Develop approaches/good practices that lead to 

silver-110m contamination reductions
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Why is Antimony Important?
 In particular, 124Sb (t1/2 = 60 days) has high energy gamma and beta
 Sb can be difficult to remove with conventional ion exchange resin
 Sb-selective media have been used

– Radwaste applications
– Evaluate for compatibility with CVCS/RCS

Graphs above included in EPRI 3002015912
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US and Non-US Operating Experience with Antimony 
Secondary Startup Sources
Plant Type Affected System Approximate Contribution to Dose Rate

PWR WEC 
4-Loop

RHR and CVCS, reactor 
building air, radwaste

20,000 mR/h beta dose rate
1000 mR/h gamma dose rate [at shutdown peak instead of typical peak of 
500 mR/h]
10% MPC airborne Sb [2E-09 mCi/cc]
Coolant 124Sb peak activity: 3E-02 mCi/mL

PWR WEC 
4-Loop

CVCS 50% increase, 122Sb and 124Sb identified in coolant

PWR WEC 
3-Loop

Letdown system Increase from 40 to 78 mR/h gamma dose rate in less than 1 hour, with 
max of 90 mR/h over a 2.5-hour duration
122Sb and 124Sb (7.93E-02 mCi/mL and 3.16E-02 mCi/mL, respectively)

PWR WEC 
3-Loop

Radiation field surveys higher than previous outage;
122Sb [20 Ci/m3] and 124Sb [11 Ci/m3] identified

PWR WEC 
3-Loop

Spent fuel pool High fraction of activated Sb in radioactive liquid effluents

PWR CNP 
3-Loop

Sb activity detected in coolant

Quick Guide: Impacts of Antimony and Sb-124 on Radiation Field Generation: Review of Operating Experiences. EPRI, Palo Alto, CA. 2019. 3002015912.
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Antimony Research

 Antimony chemistry is complex
– Found in > 100 natural minerals
– Has two main oxidation states (Sb(III) and Sb(V)) and forms oxyanions

 Testing
– Effect of solution matrix (B, Li, Zn, H2O2), component concentrations, and 

temperature on behavior
 Conducted at low temperature to represent cooler parts of RCS

– Solubility
– Adsorption/deposition on untreated and pre-oxidized metal coupons (304SS, 

carbon steel)
 Testing has been completed; evaluation of results is in progress
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Cr-51 Impacts
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Chromium (51Cr) Releases
 Events associated with releases of crud 

with high 51Cr content have impacted 
outage critical path and created 
radiological hazards

 Not typically radiological challenge 
 BWRs

– Highest 51Cr activity releases during shutdown 
(hydrogen secured)

– Piping surface deposits
 PWRs

– Significant 51Cr activity releases during 
shutdown  unanticipated 
events during steam generator inspection

 Other reactor designs?
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High Activity Releases in PWRs

Consequences of high particulate release

 Increased coolant cleanup time
 Elevated dose rates overall and in low 

flow areas
 Elevated smearable activity
 Increased wear of SG eddy current 

probes
 Release of activity during SG inspections
 Increased personnel contamination 

events

Known U.S. PWRs cycle featuring high 
particulate activity fractions

 McGuire 1 – 2004*
 South Texas Project 1 – 2005*
 Callaway – 2011
 Palo Verde 1 – 2016

This type of event can lead to fundamental changes in shutdown operations.

*See EPRI report 1016766, 2008 for more details
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Current Chromium Impacts Project 
 Objectives

– Attempt to identify common causes for industry experiences 
– Identify gaps and prioritize for further investigation toward mitigation strategies

 Approach
– Review and classify industry experiences with respect to commonalities and differences
 Previous EPRI reports
 Reactor coolant activity trends (CMA), piping dose rates (SRMC), and gamma scan data (SRMC)
 Industry survey

– Document insights and gaps in understanding
 Value

– Results anticipated to
 Assist in more efficient chemistry and radiation safety controls
 Provide better understanding of risks for encountering significant Cr-51 releases or contamination
 Assist in minimization of impacts of radiological events on outage critical path
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Engaging with EPRI
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Radiation Safety Engagement Opportunities
 Project Working Groups – Rad. Safety Hub, NextGen RP, etc.
 Groundwater Guideline Revision Committee
 SRMC Revision Working Group
 Periodic Industry Meetings
 TSG Topical Assessments
 Support R&D Portfolio Development

If you have interest in a 
specific topic, please contact 
the project leader directly
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Training Opportunity: General Radiochemistry for PWRs

 When: 18-22 July 2022
 Where: EPRI Charlotte
 Registration Deadline: 4 July 2022
 Target Audience: This course is targeted towards chemistry and radiation protection staff involved with 

counting room operations, primary water chemistry programs, and primary-to-secondary leak rate 
programs.

 What: Four distance learning modules addressing the following main topics: (1) Fundamentals of 
radiochemistry (2) Evaluation of coolant fission product activity in the evaluation of fuel cladding 
performance (3) Description and understanding coolant and corrosion product activation, (4) Application 
of radiochemistry principles in the day-to-day operations
o Each session is designed to be between 1 and 1 ½ day course through a total of four sessions. This 

course is targeted towards chemistry and radiation protection staff involved with counting room 
operations, primary water chemistry programs, and primary-to-secondary leak rate programs.

 Details and Register for Training [epri.csod.com]

Contact David Perkins (dperkins@epri.com) for more information. 
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Register at https://cvent.me/gmbwYo

Plenary sessions
Panel sessions

Breakout sessions
External thought leadership

Demos and lab tours

Digital Worker
SIF Mitigation

Safety by Design
Emerging Grid H&S Impacts

Human Performance
Safety Culture
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Radiation 
Management 

and Source 
Term TSG

Low and 
Intermediate 
Level Waste 

TSG

Groundwater & 
Environmental 
Protection TSG

David Perkins, dperkins@epri.com

Darcy Campbell, dacampbell@epri.com

Nikki Delse, ndelse@epri.com

Radiation Safety – Technical Strategy Groups

Radiation Management and Source Term Technical Strategy Group Workshop
 The workshop is planned for four areas within the Radiation Management 

and Source Term Technical Strategy Group: (1) ALARA Programs and Best 
Practices (2) Source term reduction and control technologies (3) Update on 
Shielding application and technologies, (4) Application of remote 
monitoring technologies in the day-to-day operations 

 Target Audience: This workshop is targeted towards chemistry and 
radiation protection staff involved with source term and ALARA, shielding, 
and remote monitoring technologies.
 Open to all members (no fee for RM&ST TSG funders)
 Vendor space is also available (nominal fee applies)

 When and Where: 27-29 September 2022, EPRI Charlotte
 Registration Deadline: 2 September 2022
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Common Fundamentals

101 | Common Industry 
Fundamentals

102 | Common Academic 
Fundamentals

Nuclear Fundamentals

113| Common Nuclear Industry Fundamentals and 
Systems

Radiological Fundamentals

211 | Radiological 
Principles

212 | 
Radiological 
Sampling

213 | Count 
Room

OPTION: Break for OJT/TPE on Sampling/Analysis Tasks at Utility

Radiation Protection
Knowledge

321 | Junior Tasks Knowledge

331 | Senior Tasks Knowledge

332 | Advance Tasks Knowledge

Complete site-
specific &  
OJT/TPE at 

Utility Contact: Tim Slayton, 
tslayton@epri.com

Common Radiation Protection Initial Training Curriculum 
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Together…Shaping the  Fu tu re o f  Energy ®
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Revision of EPRI Groundwater 
Protection Guidelines 
Need for Revision
 Revision 1 of EPRI Groundwater Protection 

Guidelines published in 2013 (EPRI Report 
3002000546)

 Since 2013, new industry operating 
experiences, lessons learned, and EPRI 
research

 For U.S. plants: NEI 07-07 revised in 2019 
based on 10 years of industry experience

 Opportunity for knowledge transfer and re-
enforcing importance of groundwater 
protection programs at nuclear power plants

Revision Process
 Convene Groundwater Guidelines 

Committee
– First Committee Meeting will be held June 30, 

2022 in conjunction with the Radiological 
Effluents & Environment Workshop (REEW)
 Virtual Participation Option Available

 Collate and analyze industry events and 
experiences since 2013
– EPRI Groundwater Assessments
– Reports to INPO/WANO, NEI, and NRC
– Committee experiences

 Revise & Publish Guidelines
 If needed, develop public version of 

Guidelines for regulatory review
 Project Timeframe: 2022-2024

Project Manager: Karen Kim-Stevens (kkim@epri.com)
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2023 - 2024 Radiation Safety Portfolio Proposals
Projects in Prioritization Package (FOR INFORMATION)

Radiation 
Monitoring

NextGen RP: Normal 
Operations

(2020 – 2025)

NextGen RP: Emergency 
Preparedness and Response

(2021 – 2025)

SRMC Revision 
(2021-2023)

ALARA

Radiation Safety Hub
(2022-2024)

Aspects of Radiation Safety 
for Advanced Nuclear 

Reactors

Effluent and 
Radwaste

Radwaste Hub
(2019 – 2024)

KOH (ongoing)

Radwaste Processing: Resins 
for Ni-63 (2022-2023)

Estimation of Tc-99 and 
I-129 (2021-2023)

NextGen RadWaste

NextGen Effluents

Source 
Term

Particulate Transport 
Impacts (2020-2023)

Control of Cr-51
(2022-2024)

Silver Mitigation 
(2023-2024)

Impact of Adv. Fuel

BWR Hydrogen Injection 
Rate and Dose Rates

Reevaluation of PWR Zinc 
Impacts

Funded New Proposal

© 2022 Electric Power Research Institute, Inc. All rights reserved.56

2023-2024 R&D Portfolio Development

2022 Prioritization Schedule
 May 24: Prioritization package 

distribution
 June 1 (Chem) & 2 (RS): webcast

discussions of package and projects
 June 17: Prioritizations due back to 

EPRI
 Week of 12 September: RIC meeting 

– Virtual and Boca Raton, FL, USA

Feedback is essential to EPRI meeting the needs of our members

3rd &  4th QTR
•Project Ideation 
w\RIC Input

1st QTR
•Proposal 
Development

•TAC Input

2nd QTR
•Member RFA 
Prioritization

3rd QTR
•RIC/EC Review & 
Endorsement

3rd QTR
•Workplan 
Development 
(sequencing) Advisor/EPRI

Monitor/Input
Project 

Execution

Target Operational Rhythm

Brainstorming 
Discussions

Jan/Feb RIC Meeting

Online Survey 
Distributed Dec and Feb

Sept RIC/EC 
Meeting

May-June
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EPRI Chemistry and Radiation Safety Utility Member Feedback
Survey Monkey Tool – Online  (One per utility – coordinate with Primary Advisor)

Member Feedback - Numeric 

Radiation Safety Research Focus Area 
(RFA)

Feedback
(1, 2, or 3)
1 = high

Rad. Monitoring ?
ALARA ?
Effluents and Radwaste ?

Source Term ?

Member Feedback Qualitative

 After numeric feedback is provided
– Comment area available for qualitative 

feedback - importance of specific projects, 
identification of absent topics, other feedback

 Qualitative feedback used by EPRI to 
determine relative priority of projects

 Numeric feedback combined together and used by 
EPRI to determine relative priority of each RFA

Feedback requested by 17 June 2022 in support of 2023-2024 Portfolio Development



 

 



6/14/2022

1

LASALLE INNOVATION
Joe Jaegers

June 21st, 2022

UNIQUE 
CHALLENGES

Very high source term
 Non-tenacious crud

 High iron in earlier operating cycles

 Mobile

 High cobalt inventory

 Catastrophic failure of reactor recirc flow control valves

 Activated stellite

 Piping systems to 300,000 mr/hr

 Particles > 15,000,000 mr/hr

Equipment
 Design challenges

 RWCU system

 Elbows

 Dead legs

 Recirc system

 Valves

1

2
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2

UNIQUE 
SOLUTIONS

New technologies
 High efficiency ultrasonic fuel cleaning

 All metal filter modules

 Laser ablation

 Radvision 3D scanning

 Vocera

 Robotic cleaning of sumps and cavity

Adapting/evolving existing technologies
 Internal and external ultrasonic component cleaning

 Smart swing gates

 System cleaning/flushing

 Gamma scanning and mapping

RECENT SOLUTIONS
Internal component ultrasonic cleaning

3

4
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RECENT SOLUTIONS
Internal component ultrasonic cleaning 

RECENT SOLUTIONS
Internal component ultrasonic cleaning

5

6
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RECENT SOLUTIONS
External component ultrasonic cleaning

RECENT SOLUTIONS
External component ultrasonic cleaning

7

8
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RECENT SOLUTIONS
External component ultrasonic cleaning

RECENT SOLUTIONS
Gamma Reality Inc (GRI)

9

10
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RECENT SOLUTIONS
GRI

RECENT SOLUTIONS
GRI

11

12
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RECENT SOLUTIONS
Smart swing gates

RECENT SOLUTIONS
Smart swing gates

13

14
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RECENT SOLUTIONS
RWCU Drain Line Chemical Decon

Goodway ScaleBreak SS was utilized as a radioactive 
decontamination agent for dose rate reduction of the 2REL9A 
drain line of the 2PL14J Reactor Water Sample Panel.  A 10% 
chemical solution was utilized with a 45-minute contact time.  Post 
decon survey results of this innovative, first-time application 
indicate an average of 50.75% reduction in general area dose 
rates around the drain path.  This initiative was driven by 
Chemistry through the LaSalle DIRT team, tracked daily on the 
station POD as a near-term dose-reduction initiative, and 
executed by a cross-functional team comprised of Chemistry, 
Operations, FIN, and Radiation Protection. 

RECENT SOLUTIONS
RWCU Drain Line Chemical Decon

The reduction in general area dose rates is significant and will 
impact all work activities and departments performing work in 
the following areas:

• 2RB761 by B DPU reduced from 12-46 mRem/hr to 6-12 
mRem/hr

• 2RB761 by 2PL77J panel reduced from 17-33 mRem/hr to 
10-11 mRem/hr

• 2RB740 at the U2 Rx Building elevator reduced from 22 
mRem/hr to 9 mRem/hr

• 2RB710 from Rx Building elevator to the Chemistry corridor 
airlock reduced from 2-5 mRem/hr to <1-2 mRem/hr

• 2RB694 Raceway from the HPCS corner room to the A RHR 
corner room reduced from 5-12 mRem/hr to 3-6 mRem/hr

15

16
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UPCOMING 
CHALLENGES

38 RWCU FAC INSPECTIONS
12 RR/RWCU SNUBBERS

RECIRC ISOLATION VALVE MODIFICATION
I/B RWCU ISOLATION VALVE PART 21

RWCU DISCHARGE CHECK VALVE REPLACEMENT
BOTTOM HEAD DRAIN REPLACEMENT

UPCOMING 
CHALLENGES

CURRENT BOTTOM HEAD DRAIN DESIGN

17

18
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10

UPCOMING 
CHALLENGES

MODIFIED BOTTOM HEAD DRAIN DESIGN

QUESTIONS

19

20



 RP-ALARA Association                
PLANT STATUS REPORT QUESTIONAIRE – Year_2022_ 

STATION: Braidwood            
UTILITY: Constellation   
Prepared By: Joe Coughlin  

   

CYCLE   
#   

Previous Year  
ON-LINE DOSE  

(Rem-DLR)   

RWP  
person 
hours   

ONLINE Level 
2&3 PCE'S   

UNIT 1   22 1.372 - 1 

UNIT 2   22 1.584 - 0 

UNIT 3               

UNIT 4          

   

   

LAST REFUEL OUTAGE EXPOSURE  
ESTIMATE / ACTUAL  (Rem-DLR)  DURATION  ESTIMATE  

/  ACTUAL   

Level  
2&3  
PCE's   

UNIT 1   28Rem/31.578Rem 18day 15hr/19day 9hr 0   

UNIT 2   59Rem/48.871Rem 16day 10hr/18day 9hr 3   

UNIT 3            

UNIT 4        

 

SPECIALTY RESIN    X    TYPE OF RESIN:  PRC-01M USED DURING: S/D CLEANUP   X    ONLINE    X    

RCS FILTRATION MICRON SIZE:  ON-LINE:       .05                           DURING SHUTDOWN CLEANUP:  .45 
   

 Previous Year  
LOWEST and HIGHEST 
CANISTER DOSE (Rem)   

HIGHEST KW & 
BURNUP CASK   

NUMBER OF 
CANISTERS   

VENDOR   CANISTER 
TYPE   

DRY FUEL   
STORAGE CAMPAIGN   76/44 mRem 

23.95 
6 Holtec  100 

                           

Additional Comments:    
  
                                    





 RP-ALARA Association                
PLANT STATUS REPORT QUESTIONAIRE – Year_2022_ 

STATION: _Callaway__________ ____________________            
UTILITY: __Ameren Missouri__ __________________   
Prepared By: __Aaron Enloe/Adam Gilliam_ ______________  

   

CYCLE   
#   

Previous 
Year  
ON-LINE 
DOSE  
(Rem-DLR)   

RWP  
person 
hours   

ONLINE 
Level 2&3 

PCE'S   

UNIT 1   25 3.32 92,313 1 

UNIT 2       

UNIT 3             

RW/Common        

   

   

LAST REFUEL OUTAGE EXPOSURE  
ESTIMATE / ACTUAL  (Rem-DLR)  DURATION  ESTIMATE  

/  ACTUAL   

Level  
2&3  
PCE's   

UNIT 1   26.7/22.477 55/79.3  0    

UNIT 2        

UNIT 3         

UNIT 4        

 

SPECIALTY RESIN        TYPE OF RESIN:   USED DURING: S/D CLEANUP       ONLINE        

RCS FILTRATION MICRON SIZE:  ON-LINE:      .1                            DURING SHUTDOWN CLEANUP:  1 
   

 Previous Year  
LOWEST and HIGHEST 
CANISTER DOSE (Rem)   

HIGHEST KW & 
BURNUP CASK   

NUMBER OF 
CANISTERS   

VENDOR   CANISTER 
TYPE   

DRY FUEL   
STORAGE CAMPAIGN   0.225 Rem / 0.450 Rem  12  Holtec HiStorm 

                           

Additional Comments:     



 RP-ALARA Association                
PLANT STATUS REPORT QUESTIONAIRE – Year_2022_ 

STATION: ____Davis-Besse____________            
UTILITY: ____Energy Harbor __________   
Prepared By: ___Cris Mingus__________  

   

CYCLE   
#   

Previous Year  
ON-LINE DOSE  

(Rem-DLR)   

RWP  
person 
hours   

ONLINE Level 
2&3 PCE'S   

UNIT 1   22 8.467 137,252 0 

UNIT 2       

UNIT 3               

UNIT 4          

   

   

LAST REFUEL OUTAGE EXPOSURE  
ESTIMATE / ACTUAL  (Rem-DLR)  DURATION  ESTIMATE  

/  ACTUAL   

Level  
2&3  
PCE's   

UNIT 1   52.121 / 40.129 (SRD) 30 days / 45 days 1 / 1   

UNIT 2        

UNIT 3            

UNIT 4        

 

SPECIALTY RESIN    Y    TYPE OF RESIN:  PRC-01 USED DURING: S/D CLEANUP   Y    ONLINE        

RCS FILTRATION MICRON SIZE:  ON-LINE:    Various                     DURING SHUTDOWN CLEANUP:  10 micron 
   

 Previous Year  
LOWEST and HIGHEST 
CANISTER DOSE (Rem)   

HIGHEST KW & 
BURNUP CASK   

NUMBER OF 
CANISTERS   

VENDOR   CANISTER 
TYPE   

DRY FUEL   
STORAGE CAMPAIGN   0.406 Rem / 1.126 Rem 

 
46.016 KW 8 Orano / 

TN  EOS37PTH 

                          

Additional Comments:    
 1R22 completed 4/15/22, dose listed is by SRD with DLR TBD. Dry cask done in 2019. 
                                    



PWR RP/ALARA 
Association       
PLANT STATUS REPORT QUESTIONAIRE – Year: ________ 

STATION: ___________________________________ 
UTILITY: ___________________________________ 
Prepared By: ___________________________________ 

CYCLE 
# 

Previous Year 
ON-LINE DOSE 

(Rem-DLR) 

RWP 
person 
hours 

ONLINE Level 
2&3 PCE'S 

UNIT 1 

UNIT 2 

UNIT 3 

UNIT 4 

LAST REFUEL OUTAGE EXPOSURE 
ESTIMATE / ACTUAL 

(Rem-DLR) 
DURATION 

ESTIMATE  /  ACTUAL 

Level 
2&3 
PCE's 

UNIT 1 

UNIT 2 

UNIT 3 

UNIT 4 

SPECIALTY RESIN TYPE OF RESIN: USED DURING: S/D CLEANUP     ONLINE 

RCS FILTRATION MICRON SIZE:  ON-LINE:     DURING SHUTDOWN CLEANUP: 

 Previous Year 
LOWEST and HIGHEST 
CANISTER DOSE (Rem) 

HIGHEST KW & 
BURNUP CASK 

NUMBER OF 
CANISTERS 

VENDOR CANISTER 
TYPE 

DRY FUEL 
STORAGE CAMPAIGN 

Additional Comments: 



 RP-ALARA Association                
PLANT STATUS REPORT QUESTIONAIRE – Year_2022_ 

STATION: __Seabrook Station            
UTILITY: __NextEra Energy__ 
Prepared By: ___ ________________________________  

   

CYCLE   
#   

Previous Year  
ON-LINE DOSE  

(Rem-DLR)   

RWP  
person 
hours   

ONLINE Level 
2&3 PCE'S   

UNIT 1   21 1.546 65559 0 

UNIT 2       

UNIT 3               

UNIT 4          

   

   

LAST REFUEL OUTAGE EXPOSURE  
ESTIMATE / ACTUAL  (Rem-DLR)  DURATION  ESTIMATE  

/  ACTUAL   

Level  
2&3  
PCE's   

UNIT 1   40.572/38 25/34 0   

UNIT 2        

UNIT 3            

UNIT 4        

 

SPECIALTY RESIN        TYPE OF RESIN:   USED DURING: S/D CLEANUP       ONLINE        

RCS FILTRATION MICRON SIZE:  ON-LINE:                                  DURING SHUTDOWN CLEANUP:   
   

 Previous Year  
LOWEST and HIGHEST 
CANISTER DOSE (Rem)   

HIGHEST KW & 
BURNUP CASK   

NUMBER OF 
CANISTERS   

VENDOR   CANISTER 
TYPE   

DRY FUEL   
STORAGE CAMPAIGN   N/A 

N/A 
N/A N/A  N/A 

                           

Additional Comments:    
  
                                    



PWR RP/ALARA 
Association       
PLANT STATUS REPORT QUESTIONAIRE – Year: ________ 

STATION: ___________________________________ 
UTILITY: ___________________________________ 
Prepared By: ___________________________________ 

CYCLE 
# 

Previous Year 
ON-LINE DOSE 

(Rem-DLR) 

RWP 
person 
hours 

ONLINE Level 
2&3 PCE'S 

UNIT 1 

UNIT 2 

UNIT 3 

UNIT 4 

LAST REFUEL OUTAGE EXPOSURE 
ESTIMATE / ACTUAL 

(Rem-DLR) 
DURATION 

ESTIMATE  /  ACTUAL 

Level 
2&3 
PCE's 

UNIT 1 

UNIT 2 

UNIT 3 

UNIT 4 

SPECIALTY RESIN TYPE OF RESIN: USED DURING: S/D CLEANUP     ONLINE 

RCS FILTRATION MICRON SIZE:  ON-LINE:     DURING SHUTDOWN CLEANUP: 

 Previous Year 
LOWEST and HIGHEST 
CANISTER DOSE (Rem) 

HIGHEST KW & 
BURNUP CASK 

NUMBER OF 
CANISTERS 

VENDOR CANISTER 
TYPE 

DRY FUEL 
STORAGE CAMPAIGN 

Additional Comments: 



 

 



HIGH INTEREST TOPIC AND QUESTIONNAIRE 
RP-ALARA Association          Chattanooga, TN          June 20-22, 2022 

Topic: 
 
Name:                                                                     Contact Info: 

Contact (Name) Plant NSSS Comments 
 

Return completed form to the Committee Secretary prior to the end of the meeting so that it may be included in the meeting report. 

 
ANO 2,1 CE, 

B&W      

 
Beaver 

Valley 1,2 3LW 
     

 
Braidwood 

 1,2 4LW 
     

 
Browns 
Ferry BWR 

     

 
Brunswick BWR 

     

 
Byron 1,2 4LW 

     

 
Callaway 4LW 

     

 
Catawba 

1,2 4LW 
     

 
Clinton BWR 

     

 
Davis 
Besse B&W 

     

 
DC Cook 

1,2 4LW 
     

 

Diablo 
Canyon 

1,2 
4LW 

 
    

 
Farley 1,2 3LW 

     

 
Framatome  

     

 
Harris 3LW 

     

 
Indian 

Point 2,3 4LW 
     

 
LaSalle GE, 

BWR      

 
McGuire 

1,2 4LW 
     

 
Millstone 

3,2 
4LW, 

CE       

 
Nine Mile 

Pt 
B&W, 
BWR      

 
North 

Anna 1,2 3LW 
     



HIGH INTEREST TOPIC AND QUESTIONNAIRE 
RP-ALARA Association          Chattanooga, TN          June 20-22, 2022 

Topic: 
 
Name:                                                                     Contact Info: 

Contact (Name) Plant NSSS Comments 
 

Return completed form to the Committee Secretary prior to the end of the meeting so that it may be included in the meeting report. 

 
Oconee 

1,2,3 B&W 
     

 
Palisades CE 

     

 
Palo Verde 

1,2,3 CE 
     

 
Peach 

Bottom BWR 
     

 
Point 

Beach 1,2 2LW 
     

 
Prairie 

Island 1,2 2LW 
     

 
Quad 
Cities BWR 

     

 
River Bend BWR 

     

 
Robinson 3LW 

     

 
Salem 1,2 4LW 

     

 
Seabrook 4LW 

     

 
Sequoyah 

1,2 4LW 
     

 
South TX 
Project 1,2 4LW 

     

 
St.Lucie 

1,2 CE 
     

 
Surry 1,2 3LW 

     

 
Turkey 

Point 1,2 3LW 
     

 
VC 

Summer 3LW 
     

 
Vogtle 1,2 4LW 

     

 
Waterford CE 

     

 
Watts Bar 4LW 

     

 
Wolf 
Creek 4LW 

     

 
Other  
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