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Greetings my fellow RRPTs! As |
write this fall has definitely arrivedy
as evidenced by the beautiful colorsy
of the leaves and the much

welcomed cooler temperatures hereE
in the Southwest. | hope that youg
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] 1T 25 Years + as an NRRPT
brlngs. f New Faces on the NRRPT B
Directors
| want to take a minute to welcomeq NRRPT Bl ast from the Pas
in the twenight new RRPTs that 1 NRRPT Sponsors
passed the February 25, 2023
exam and the tweniye new
RRPTSs that passed the August 12,
2023 exam. Congratulations to all Cont act s
of you for successfully completing the NRRRATjdixavell done! The o .\ Rasmussen. chair man
registry is now at 5,956 Registrants strong! So very close to the 6,000 {39557 8% L) o,
Registrants mark. We should easily hit that milestone in 2024. If you have . .pce McnNei |l |
H H 401 )4 81317
been reading the newsletters you have probably seen the list of RRPTs that ¢ *° p)t il F()g”) or g
have passed the exam 25 years ago. That extensive list demonstrates that M| sl e RevaeDh
our population is an aging one so it is fantastic that we are adding new RRPTs( 2 asglh“f%f Lleetl)

at a good pace.

In this newsletter there are great technical articles by Auggie Ong and Kelth

Welch. There is also an informative article by Michelle Kovaf

restoring your practitioner status and the benefits of being a practitiong ’

may want to show Michell eos argt
restore their status. There is also some information about o
meeting held at the annual Health Physics Society meeting at|
Harbor, Maryland July 25, 2023. This meeting was very special as } "

the 100 meeting of the NRRPT which is quite the achievement! At i 8 “
llo

out, the Registry welcomed James Schuler as a NRRPT o

"annu
atlo :




Congratulations Jim! Mark Bayless was presented with a special award for filling in as Chairman of
Congratulations Mark and thank you for stepping in and doing such a great job!

Finally, speaking of change, this will be last my message as the NRRPT Chairman of the Board of Directot
elected Danny McClung as the next Chairman of the Board. Please join me in congratulating and welcomil
takes control of the gavel on January 1, 2024. | am positive that he will do an absolutely amazing job and tt
be in great hands. As | transition out of the position | would like to thank all of the Board and Panel membg
every one of you are amazing and it has been a huge privilege working with you to represent the Registry.

Acan doo attitude you bring and the intelligenc
awesome! Finally, a huge thank you to our Executive Secretary DeéDeea sieN#ilk glue that keeps the
Registry together and | candét thank you enough f

Danny, the helm is yours. May your voyage be as wonderful as the one | had!

Very Respectfully,
Rick Rasmussen
NRRPTChairman of the Board
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Welcome New NRRPT Members

Congratulations to the following individuals who successfully passed the
NRRPExamination on February 25, 2023:

Blade Albertson Alexander Hunt Victoria Parker
Brian Barron Paul Johnston Joshua Patton
Ismael Benavidez Jason Jones Patrick Rauda
Stephanie Boschert Scott Kirkland David Ruggles
Rebecca Bunch Eva Klos Aaron Shelby
Jacob Burton Victoria Messenger Matthew Smith
Saxby Chaplin Paul Meyer Andrew Tiemens
Marc Ezra Sarah Miller James Vigil
Bradley Haggard Zachary Olson Nicholas Wehmann
Jiefu Yin

Congratulations to the following individuals who successfully passed the
NRRPExamination on August 12, 2023:

Derrick Bellmore Christopher Hamblin Brian Perkins
Anthony Bench Matthew Hartelius lan Provo
Kyle Bittner Rawley Henson Robert Riley
Geri Brooks Lisa Lemmons Jeffrey Rose
Brian Church Tyler Lucas Sean Sandoval
Brad Denton Cameron McCormick Joshua Selvey
Jacob Ellis Steven Moody Kory Sims
Jake Fiedler Jaren Nelson Alissa Swift
Gerald Godwin Keith Newsted Jennifer Woods
Tracy Olson Michael Worley

I f youdod I ] Ol the Panel of

Exam Panel ChairnfaBcott Engemanscottengeman@gmail.com

Executive SecretdiypeeDee McN@ilhrrpt@nrrpt.org




0 Milestonen FusionTechnology:So arevetherey et ? 6
by AugustinusOng

OnDecembet3,2022 NewYorkTimesheadlingleclaredi S c i @chieviNsdeafFusion Breakthroughwith
Blastof 192 L a s eScisntistsat the NationallgnitionFacility(NIF), Lawrenceivermordlationalaboratory,
announcettheyproducethefirstfusiorreactiomhat createanoreenergyhanthelasebeanmenergyooktoigniteit.
At1:03a.m.onDec5thabank of192powerfuaserdlastedntoa smaltylindeabouthesizeofa pencierasethat
containeda hydrogefuel(amixturefdeuteriurandtritiumpelleiencaseih diamondl helaseibeams enteredit
the top and bottomof the cylinderyaporizinghe fuel. Thatin turn,generatedhward intensex-rays, ultrahigh
temperaturand pressurevithinthe diamondo compresshe fuel enougttio start thiisiorreaction.

So,in lessthan 1063 g secon@,05megajoulesf energy(roughlythe equivalendf a poundof T N Tegpbkosive
energybombardetthiehydrogepelletThereactioproducedeutroparticles, whichcarriedabout3 megajoulesf
energy(roughhequivalenf energyto powera 10Bwatt incandescehtlblightingor ~8 hoursyg Qfactor of.5 in
energyain.

Sol e ung@askhismilestonachievementrirsth e rtleidustrateélisiorreactionyielding totalenergyf17.6
MeV:
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n+ 14.1 MeV



Thedeuteriuntritiumfusionis usedin thisNIFexperimertiecausehisfuelmixturenotonly provideadvantages
overothetypesfreactanixturebutalsoit hasarelativellowminimumfusiortemperaturef 100 milliaegrees
Celsius Othereactantarelistedasfollows:

1 D+ > ‘He (3.5 MeV) + n (14.1 MeV)
2 D+D > I(1.01 MeV) +p (3.02 MeV) (50%)
2> He (0.82 MeV) + n (2.45 MeV) (50%)
D + “He - ‘He (3.6 MeV) + p (14.7 MeV)
4 T +1 -> ‘He+2n+ 11.3 MeV
5 He+°He = ‘He+2p
6 He +1 > ‘He +p+n+ 12.1 MeV (51%)
-> ‘He (4.8 MeV) + D (9.5 MeV) (43%)
2> ‘He (0.5 MeV) + n (1.9 MeV) + p (11.9 MeV) (6%)
7 D+%La -> 2%He +22.4 MeV
8 p+°Li - ‘He (1.7 MeV) + *He ( 2.3 MeV)
) He+‘Li = 2%He +p+ 16.9 MeV
10 p+'B > 3 ‘He + 8.7 MeV

Secondafusionenergygainfactor.expresseaviththe symboQ, is the ratio offusionpower producath nuclear
fusiorreactotothepowerequiretb maintaitheplasman steadystate.TheconditiomfQ=1, whenthe powelbeing
releasedbythefusiorreactionss equako therequiretheatingpower, iseferredo asbreakeven.

But,(andt h e alveaysasbut),accordingo KimBudil,directoffor the Lawrencéd.ivermoreNationdlaboratorize
didpoinboutthatthe192lasersequiredver300megajoulesfelectricityto producean outputof 2.05megajoulesf
laserpowerto heatthe pelletof hydrogenln short, we are notthereyetin termsof achieving sustainabliision
reactiomutsidenfthelaboratoryStill, kuda® theNIFscientistorachievinthefusiometenergyain.

Referencdsr thisiewdriefandadditionakadingourcesor thenteresteteaders:

(1) www.nytimes.com/2022/12/13/sciencefustdeanergypreakthrough.html and www.washingtonpost.com/scier
interactive/2022/fusiafestonexplained/

(2) PCmag.conii C | RowarlUSAchieve§usiorEnergyBreakthrougWithl92 L a s ebyMichagl
Kan,Dec.13,2022.

(3) Forthe interestedadewantingo know moeboutheNIFlasersh e rtrel@Ri :lasers.linl.gov/about/
hownifworks.

(4) Adeepedive inttaselinductionfplasmat, h e arendmemusourcesnparticular,
URLphys.org/tags/lagg@asmaplasmas

(5) Freefusiormphysic®ookwwwpub.iaea.org/MTCD/Publications/PDF/Pub1562_web.pdf


https://en.wikipedia.org/wiki/Fusion_power
https://en.wikipedia.org/wiki/Fusion_power
https://en.wikipedia.org/wiki/Nuclear_fusion
https://en.wikipedia.org/wiki/Nuclear_fusion
https://en.wikipedia.org/wiki/Plasma_physics
https://en.wikipedia.org/wiki/Steady_state
https://en.wikipedia.org/wiki/Steady_state
http://www.nytimes.com/2022/12/13/science/nuclear-fusion-energy-breakthrough.html
http://www.washingtonpost.com/science/interactive/2022/fusion-milestone-explained/

WE WANT Y@Uo ReMember!

An Article About Reclaiming NRRPT Practitioner Status
by NRRPT News Editor Michelle Kovach

In 2016, the registry approved a feasible mearsdatiomg registrants to become active practitioners.

Active professionals only require 20 points (previously 40 points) when completing the registration maintenar
for the previous five years or retaking and passing the NRRPT exam (previously the only means to become &
practitioner when registration maintenance was not maintained). Along with one of the two professional optio
may become current on dues by paying back dues owed not to exceed five years at the current annual dues
even the case for those that havendét paid for th

Benefits of practitioner status are as follows:

1 Nationally (and Canada) recognized as an industry benchmark of individual competency for commerci
medical industry, universities, and state and government fields in radiation protection.

1 Many entities waive practitioners from takimglpsgnent exams.

1 Some employers recognize the importance of having employees that are RRPTs by providing monetatr
(hourly rate increase and/or bonuses).

1 NRRPT maintains certification with the American College of Education (ACE). This provides up to 35 c
education units (CEUS) for practitioners to use toward education in science and health physics based

1 Employers seek employees that are active practitioners over those that are not. (Yes, employers do cf
registry or call NRRPT's secretary to verify practitioner status.)

1 Many employers weigh a portion of employee radiation protection based promotions on whether or not
IS an active practitioner.

1 Passing the exam is tremendous preparation for those practitioners desiring to take Part | of the Ameri
Health Physics (ABHP) exam.

T Practitioners have awwwearspsogher ehé hmgmbeedoabper
handbooks, newsletters, college credit i1infor m
portions of the website.

What are you waiting for? With the array of benefits and the minimum requirements to become active, you he
lose. And, many employers pay NRRPT membership dues.

REMEMBER WE WANT YOU BACK!


http://www.nrrpt.org

Accelerating Particle
by Keith Welch

Greetings RRPTs! | t 6s be®unh @ilicane sanetimési Ibe syccessfudy
contributed an accelerator article to the newkletter  decontaminated by purging clean water vapor throu
think it may have been tihla tritan thclitlt e fitium gas is handied w
time we chatted again about some of the interestingsuch pumps, the gas is in its molecular Jtatel (T

and challenging aspects of radiation protection at again the exchange of the tritium with the hydrogen

accelerators. oil is subject to chemical reactions involving sever
_ _ . steps. Due to the high concentration of tritium, the oil
For this article, Il 6ve sEch8yStdB cantb8cEme dxtfemdlyContdminated.

contamination in lubricating oil. This phenomenon is
fairly common at accelerators, and presents some In our case, the tritum atoms are formed in sing

interesting issues. L et O sevedts; vilee éxact process by which they are
incorporated into the hydrocarbon molecules has n

Some Background been thoroughly studied, but we assume the tritium
. . . R relativel¥ rapidéy bound in the. ail molecules. Th
Tritiated oi | genelreavielyo S RL & 2itim e ordanicaly Holng StdleCic
(preserice o frittum in the organically bound State’is o

concern at accelerators; it is usually not a significan .
Pf the issues
source of exposure or poten

| a
one of those items that can be easily overlooked. If youabOUtt £L SN

donot evaluate it, you mame wd]itier® arcfotheP $dtetns that dtilize o
pathway or important aspect of material clearance orgccelerator spaces. Air compressors, HVAC
waste characterization. Also, tritiated oils are not equipment, pneumatic systems, to name a few. The

Unique to accelerators. Tritium facilities deal with tritiumn these systems also has to be considered potentia
-contaminated oil at much higher concentrations thanjmpacted.

usually occur at accelerators. For this article,
at common aspects of tritiated oil, and some unique How do You Measure It?
aspects of accelerginrduced tritiated oil.

}hat needs tto be taken intto account. Mﬁ
contaminatil on,

As with most any tritiated liquid, liquid scintillatic
Where Does it Come From? counting (LSC) is thetganethod for measuring

tritiated oi | . B u-aqudouse r €
Among the most common components at acceleratorsjiquids can present problems with LSC analysis. Fir
are vacuum pumps. Weodr e gihtiafion Scockdll Meshonse i Wikdted DY
the beam pipes, keeping the vacuum as high aa phenomenon called Aquenoc
possible. Some of these pumps ardes$ aiesign, a change in counting efficiency due to alteration of t
but OtheI’S are |Ubr|Cated W|th vacuum pump 0|| Givenscinti”ation process by factors SUCh as the Samp

the location of these pumps, some of them are clarity, chemical interference, and chemical (or eve
subjected to high energy photon and neutron I’adlatlonbio|ogica|) luminescence.

fields. These radiation fields can activate the pumps,
and the oil. The activation process is one of the uniqgueKnowing the amount of quench/luminescence in
parts of the issue. The tritium is formed directly in thesample is critical to an accurate measurement. Ligt
oil (typically through interactions in carbon atoms) byscintillation counters are calibrated using standardiz
photonuclear-f) and high energy neutron interactions. prequenched samples. And if those calibratior
So the tritium is initially elemental in nature. samples donot mi mi c the
_ _ _ samples, accuracy will suffer, As you can imagine, ti
This is different from A gedied paricuRrdy iimpsrant i e aclvityl in
by introducing it from outside. In the latter case, thesamples is near background levels and you
tritium is often in the aqueous form (as tritiated water,measurements are for clearance/release purpose
or HTO). As such, it is slowly incorporated into the There are many types of oil, and depending on how
molecular structure of the oil by chemical exchange.yas used, it will vary in color, impurities, ash contel



etc. (all affecting quench).

Another issue is that oil does not mix well with LSC cocktails, and tends to form tiny globules that ofing to tt
sample vial. Treatment with surfactants or solvents can potentially mitigate this, but adding such materials tl
more uncertainty because of their effect on quench.

At my facility, we have introduced sample combustion as a way of attempting to deal with the above is
process, small samples of oil are burned to complete oxidation in a specialized furnace, producing-water v;
The water vapor is collected in a bubbler system, and counted as a normal water sample in the LSC.

What About OBT?

As mentioned above, the activation process produces-bogandi¢atiym (OBT), incorporating the tritium atoms i
the oil molecule. This chemical form has significant health physics implications. Most of us are familiar with t
-day biological K of tritium. But OBT (particularly an insoluble form) stays in the body longer, and clearanc
lung is slow. DOE guidance on intakes of oil vapors/mists is that it should be treated like an intake of a s
particulate, because it has to be converted to HTO in the lung to be released into body fluids. For this
recommended air concentration values for oil mists are between ten and 17 times lower than the DAC value
the CFRs

Implications
| see two main takeaways from the discussion above:

First, clearance and release protocols for oil from inside accelerator enclosures need to be carefully desig
the issues involved with analysis of the oil have been assessed and addressed.

Secondl vy, itdéds I mportant to understand the pote
pumps/compressor systems that might disperse OBT oil mists into the breathing zone of personnel, the
modifications need to be made to dose assessments from any uptakes. Air sampling systems for this mate|
evaluated for their collection and/or measurement capabilities.

1DOE Handbook, Radiological Control Programs for Special Tritium CorjioBKtE3R2064)



NRRPT Nigtdut in National Harbor, MD
Celebrating our 100th Meeting and 6000 Members!

July 23, 2023

*** Thank you to our generous NRRPT
NightOut sponsor§i Ameriphysics, Frham Safety Products,
RSiEnvirachem and UniTech Group Services ***

o

Chairman Rick Rasmussen speaks to our group

NightOut Photos @

o | 2RV AT

Karen Barcal, eeDee McNeiII &
Kelli GalliorSholler



NightOut Photos continued@

Drew & Rick Rasmussen
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Awards Chairman Kelli Gall®holler
Presents awards to Mark Bayless, Rick Rasmussen & James Schuler

Rick Rasmussen & James Schuler
receive the NRRPT Fellow Award!

Mark Bayless receives the Special Chairman Award




