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51 PURPOSE 

(I) This manual conveys the official policies of Idaho State University (ISU) for the 
control of all sources of, and exposures to, ionizing radiation that are within the 
jurisdiction of the University. The manual defines responsibilities of individuals and 
organizations for radiation control and it specifies the policies that guide specific 
decisions on radiation control matters. Requirements and procedures are developed, 
promulgated and enforced as necessary to implement the overall philosophy and 
policies for radiation protection. 

(2) Rules and procedures promulgated for use within ISU shall comply with the 
regulations and requirements of the Federal and State agencies that license and 
regulate radiation sources and uses. Technical assessments, evaluations and 
interpretations shall also be consistent with the guidance and recommendations of 
authoritative advisory bodies, such as the International Commission on Radiological 
Protection (ICRP), the National Council on Radiation Protection and Measurements 
(NCRP), the Committee on the Biological Effects of Ionizing Radiation of the National 
Academy of Sciences (BEIR) and the American National Standards Institute (ANSI). 

(3) Federal and State regulations require a written radiation protection program, which 
includes provisions for keeping doses As Low As Reasonably Achievable ( I O  CFR 
20.1 101). All radiation users must be included in the program and must be informed of 
the program and of their individual responsibilities. This manual is intended to satisfy 
these regulatory requirements. 

92.0 REGULATORY EXPOSURE LIMITS 

sZ.1 Introduction 
Thc use of radioactive materials at Idaho State University is regulated by the United States 
Nuclear Regulatory Commission. Radiation Exposure Limits are specified within Titlc 10 of thc 
Code of Fcderal Regulations in Part 20. The use of radiation producing machines at Idaho Statc 
University is regulated by the State of Idaho's Department of Health and Welfare. Radiation 

27 as the Idaho Radiation Control Rules. 
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s2.2 United States Nuclear Regulatory Commission 
The United States Nuclear Regulatory Commission regarding exposure limits as specified in 
1 OCFR20.1201 through 20.1208 are provided verbatim in this section. These rules may be 
reviewed in entirety at h t t i~ : / /www.nl -c .~ov/ readi~i~-~~i i /doc-co~~ect io~is /c~/  

Sribpcirt C--Occripa/ioiinl Dose Lbiiits 

Soiirce: 56 FI( 23396, EVJN?) 21. 1991, iiirless otliei?vise iroted. 

$ -7 0. I 2  0 I Occttpit tiriir NI ilrise liirr its Jii I' ridtilts 

(e) l i i  citlilitioir to the nirinral close lirrtiis, the liceitsee slrall lirrrit ihe solirble irrairiiiiir iiitalte by iiir iirdividiicil to IO 
iiii;;igiziirs i i i  a iveeit iir coirsideintroir oj~clieiriical toxicity (see footiiote 3 ofappeiidi.x B to part 20). 

(fj The liceiisce sholl rerliice /lie dose that aii iirrlividrrul iiiay be nllowed to receive iii the ciiri-eirt j m r  by the N I I I U I ~ I I I  of 
omip(itioirci1 dose received ivliile eiirployed by airy other persoil (see $ 20.2I04(e)). 
p6 FR 23396. Mcry 21,  1991, (1s aiiieirderl at 60 FR 201S5. Apr. 25, 1995: 63 F R  39482, J d y  23. 1998: 67 FR l6304. 
Apr. 5, 2002; 72 FR 66059, Dec. 4, 20071 
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$20.1203 Deterririrrntioii of extertinl riosefi.oni nirborrre rrrriionctive riiaterirrl. 

Liceiisees shall. iiherr deterrriiiiirrg /he dosefiorir airborrie radioac/ive iiinterial, iiiclirde /Ire coii/ribritioir to the deep- 
dose cqiriimlerit, /errs dose eqrriideirt, arid shallow-dose eqrrivaleiitfiorr~ e.yteriral esposrrre to /he rnrlioactii~e clorrrl 
(see appeiidi.~ B IO par/ 20, foo/iiotes I arid 2). 

Note: Airhoriie idionctivi!)~ ~iieasrireiirerits arid DAC imlires slroiild riot be rrsed as the pririrni~* iric~riis to mses.s /Ire 
rleep-dose eqrriiJalerrt ~i~lierr /he airborne radioactive rrraterial irrclirrles radioirrrclides o/lrei. tlrorr rroble goses or' Vthc 
clorrcl qfoirlioriie radioncti~v i~inferial is not rela/ive!ii iiii(foriir. The deterrrrirra/iorr oftlie deep-dose eqiri ialcrrt to o r i  

irrdivirlrr~r/ shorild be bosed ripon ~ireasiii~errierrts rrsirrg iirstrrriirerrts or iirdi~~idrrnl rrrorri/orirrg devices. 
(56 FR 23396, A4ny 21, 1991, ns nriieiided at 60 F R  20lS5. Apr. 25, 1995; 63 FR 39JS2. ,Jir(v 23. 19981 

(d)If//re ideri/i/y nrrd coriceritratiori of each rarlioirrrclirle ill n rrri.T/irre are fiiloii~~, /lrefinctiorr oftlre DA C 
nppiicnhie lo the iriixtrrrefor rise iir calcirlatiirg DAC-horrrs rirrrst be either- 

( I )  The siiiri of /he ratios ofthe coriceritra/iorr to /lie appropriate DAC volrre (e.g., D, 11'. )')/korrr 
opperidis B to part 20 for each radiorirrclide iii the rrri.~/rire; or' 

(2) The ratio of the tola1 coirceritratioii for  all rnrliorrrrclirles irr /he riii.~/rrre to the irrost rc.s/ric/iic DA C 
iuliie for n/iy r~rdioiiriclide iii /lie iriis/rire. 

(e) If tire icleirtity ofeach radioriitclide iri a irri.x-/ure is Iirroiivi, brr/ /Ire corrcerrtratiori of orre or inore oj'tlie 
rudiorrrrclides irr //re riris/rrre is riot kiroii~rr. //re DAC for  the iiri.~/irre irirrst be /he rrrost rmtrictiwe DAC o f c r r r J  
r~cirlioirrrc/ide iii the iriixtrrre. 
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if) ll'liei7 u iiiixtirre of rarlioiiirclides iii air esists, liceiisees riiay disregard certain radioiiirclirles i i i  [lie mixtiire !f- 

( I )  Tlie liceiisee irses the total activity of the irii.ytirre iri deiiioiistrafiiig coiripliaiice iidtli tlie dose l i i i i i ts i i i  .$' 
_70./20/ aiid i i i  coiiip/yiiig ivitli the iiioiiitoririg requireriieiits iii J 20. /502(b)* niid 

The coriceiirrarioii ofuiiy radioiiiiclide disregarded is less t1iaii I 0 perceiit of its DA C, uiirl (2)  

(3) Tire siri i i  of these perceiitngesfor all oftlie rudioiiiiclides disregarded i i i  tlie inistiire does iiot exccerl 30 
perceirt. 

(hi(/) l i i  urdei. to calcirlute [lie coiiiiiiitted efective dose eqiiivaleiit, [lie Iicerisee iiiay ussiiiiie tliot [lie iiilinlatioii of 
oiic ALI. or  u i i  exposirre of 2,000 DAC-hours, resirlts iri a coiriiiiitted efective dose eqiiivalerit of 5 i-eiiis (0.05 Si9 
f o r  i~~idioiiiiclides thnf hnve tlieir ALIs or DACs based oii the coiriiriitted efective dose cqirii~nleiit, 

(2) IVlieii !lie ALI (mid tlie associated DAC) is detei-riiiiied by the iioiistochastic orgaii dose liiriit of50 reiiis (0.5 Si,), 
the iiimke of i~~irlioriirclirles that iivirld resiilt iri a coriiiiriited efective dose eqirivuleiit o f 5  reiiis (0.05 Si9 (tlre 
stocliustic ALl)  is listed iii pai'eritlieses iii table I ofappeiir1i.r B to part 20. 1ii this case, tlie licerisee iiiay, us ( I  

.siiiipl!/iiiiig ussiriiiptiuii, irse the sioclrnsfic A LIS io deieriiiirie eoiiiiiiitted efective dose eqiiiivileiit, Hoiiwer. ! / ' / l ie 
liceiisee irses the stoclinstie i l  Lls, the liceiisee i i i i isi ulso deiiioiistrnte tliut (lie liiiiit i i i  $ 20.120l(ci)(l)(ii) i s  / l ief .  

# 20. I205 /Reser.wl/ 

3 20. I206 Plaiirred specid e.~posiir.es. 
.dl licmisee iirny riiithorke nii arlirli iijo,%-e/. to iweive doses iii additioii IO arid accoiriited for sepurote!yfiwii the 
doses iwxiiwrl iiiider the liiiiits speci$ed iii 9 20.120l provided that each of tliefolloiviiig coiirlitioiis is sntisj~ett- 

(u) Tlic liceiisee niithoifzes [I plaiiiied special esposiriz only iii ari esceptioiial sitiratioii ivlieii ul/eriintive.s tlicit iiiiglii 
nvoid the dose estiiiioted to resirlt f i a i i i  the plaiiried special exposirre are ~riialinilnble or iiiiprcicticul. 

(6)Tlie liceiisec (oiirl eiiiployer if' tlie eiiiployer is iiot tlie licerisee) specifically airfliorizes the pluiiiicd spccinl 
e.\po.sirre, i i i  iilritiiig, before ,lie e.yposiii-e occirrs. 

( /) Ii!foriiiett ofrhe piirpose oftlie plariiierl operutioii; 

(2) lrlfoi~iiied of [lie estiiiiated doses mid associaled poteiitinl risks aiid specific radintioii levels or oilier 
coiidirioiis [l icit  iiiiglil be iiii~oliml iri perfomirig the task; aiirl 

(3) l i ist ixeted i i i  the i i ieusir im to be falieii to keep /lie close ALARA coiisicleriiig otlier i.isks tliat i i i u y  be 
pr~eserrt. 

(e).Sic!Jject to %+' 20. /20/(b)< the liceiisee does iiot uictliorize a plaiiiiecl specicil esposrrre that \ i o i r l d  cciiise nii 

iiirlividiinl to receive a iioseJ.oiii allplariiied speciol exposirres arid all doses i i i  escess oJtlie lirriits to 
exceect- 

(2) Five tiriies the aiiiiiral dose liiiiits iri 9 20. I Z O I ( u )  diiriiig the iiidividiial's lifetiiiie. 
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s2.3 Idaho Radiation Control Rules 
The Idaho Radiation Control Rules 16.02.27.100 are provided verbatim in this section. These 
n i  1 es may be reviewed in entirety at http://adm. idaho. gov/admi nrul es/rul es/i dapa 1 6 / 0 X  7 . 1 ~ 1  f 

IOO.ST/iNDARDS FOR PROTECTION A GAINST RADIA TION. 
101. -- 109.(RESERVED). 

110. OCCUPA TIONAL E,YPOSURES. Seciioii 100 esiablislies siairrlards for  proieciioii agaiiist 
rudiciiivii I iuxrds. Escepi as oilieiivise specificaIl),pi.ovidelerl, Seciioii I00 applies io all regisiruiits. 
Noiliiirg i i i  Seciioii I00 cnir be iirier1ireierl as liiiiiiiiig ilie iiiieiiiioiial exposirre of pniieiiis to 
radiuiioii for  ilie piirpose of iiredical diagiiosis or ilierapy. 111 nddiiioii io coiiiplyiiig Ivith iliese 
reqirireiiieiiis, every rensoirable effort iirirsi be rirade io iiiaiiiiniii radiaiioii esposiires, io 
iiiiresii.iciec1 ui'eus, usfcr lielow the liiiiiis specijkd iii Secplioii 100 as pruciicable. Tlieplirase "US 

,Fir heloii~ ilie 1iiiiii.s .vpec$ecl iii Seciioii 100 u s  pruciicuble I '  iiicaiis us low ns is pruciicnbly 
t i ~ l i i e i ~ ~ l i l e  iultiirg iiiio accorriii the stair of iechiiology, arid ihe ecoiioiirics of iiiiproveiiieiiis i i i  

relotivii io beiiejiis io ilre piiblic liealili aiicl safe@ arid oilier socioecoiioiiric coiisiderniioiis i i i  

iduiioii to ilie iriilixiioii of ioiiiziiig imiiniioii iir the piiblic iiiieresi. 
(7- 1-95) 

0I.  Exposiire oJIiirlivirliids to Rnriiaiiori iti Resiricterl Areas. Esceppl as provided iii 
Siibsectioii I10.01. b., iro regisiraiii ilia)! possess, iise, imeive, or iraiisfer radiaiioir iiiacliiiies iir 

siich a iiiaiiiier as io cniise aiiy iiidivirliial i i i  a restricted area io receive iii airy period of m e  
( I )  culeiidui. qirarierfiviii all radiaiioii iiiac1iiiie.s i i i  ilie regisiruiii '.v possessioii CI cIo.se iii e.~ce.s.s 
of the liiiiits spcci$erl i i i  Siibseciioii 110.01.a.: (7-1-95) 

11. Occripriiiorirrl Exposiire Limits. (7- 1-95) 

OCCUPATIONAL EXPOSURE LIMITS 
Reiir Per Caleiidns Qiiarier 

W i d e  Body, lieurl mid iriiiili, aciive 
blood~foriiiiirg orgaiis, leirs of ilre eye, or goiiarls 

3/4 

I 1/4 
l-loiicl.s mid Forearms, fee/ mid aiikles 

Sltiir of ~idiole bou'y 

IS 

7 / /2  

I). il regisiruiii iirny peririii m i  iiidividiinl i i i  N restricted urea io i x e i v e  a dose lo ilie udiole 
body greaiei. ilinii ihapl pei.iiiiiied i i i  the inble i i i  Siibseciioii I10.01.n., provided: 

(7- 1-95) 

1 .  Diir.Org N I I J J  enleiidor qiinrier ille dose io the ivhok bodj'fioiii rudiaiioii 
iiicicliiiies iii ,lie regisirciiii 's poxressioii does iioi exceed t h e  (3) rem; ~ i r i c l  

(7- 1-95} 

I I .  The cbse io ihe icdiole body, \vlieii added io ihe ucciriiiirlaied occrrpaiioiin/ 
dose io ilie i ihole body, does 1101 esceedjive (5) (N-IS) i w i i  iuhere "N" 
eqiicr1.r ilie iiitliviclirul',r uge iii years ai  Iris last biriliday; arid 
98) 

(7-l- 

The regisiruiii l i a r  tieieriiiiiied the iiiclivirlirril 's ucciiiiiiiltried occiippniioiiul 
tlose io ,lie ivliole b d ~ )  oir a clear a r i d  legible record coiiiaiiiiiig all ilie 
ii~vriiraiioii reqirired piirsiiaui io Sirbseciioii I40.0l.n. niid lras oilieiivise 
coiiiplied wiili the reqiiireiiieriis of Sirbseciioii 110.02 as irsed iii Siibseciioii 
I10.01. b. "Do.re io ilie wliole bo&" iiic1iirle.s ni7y close io ,lie wliole lioc!y 

... 
1 1 1 .  

goiiads. aciive blood-foriiiiiig orgaris, head arid Ii-irii/i, or leiis of the eye. 
(7- 1-95) 
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e. For deieririiriiiig the doses specified iri Seciiorr I I 0  n dosefioni s-rays or gnriirria ~ L I J ~ S  irp io 
tell (10) Me I f  cnri be nssiiriied io be eqirivnleiit to the e.yposrrre rirensirred by n properly 
cnlibrnied rrpproprYaie iristrimrent irr nir ai or iienr the boc/y siriface iri the rqiorr of /he h i g h /  
rlosc rate. (7- 1-98) 

11. No registrcrrii coli cliarige /lie riieiliod observed by lrirrr of deier.riririirig colerirlnr qirarier for 
prrrposes of these rides escepi ai the begiririirig o f n  caleridnr,venrJo,ii Sirbseciiorr 010.13. 

02. Deterriririotioir of Accirrirrrlaterl Dose. (7-1-98) 

N. Ecrcli regisirarrt slinll reqirire rrriy irirlividiral, prior iojirst eiiiry of /he iridividirol iriio the 
r.cgi.sirurri 'k resiricierl crrecr tlirr.irig errcli erriployiierii or it~ork n.ssigririicri/ 1117rier siicli 
circrrrrisiniices ilirri the irrcliitdiirrl ivill rweive or is likely io rwxiiie iri nriy period of oiie ( I )  
cnlerrrlnr qrrarter nri occirpaiiorinl dose iri escess oftiiieiiiy-jii~e percerii (25%) of /he npplicoble 
stnrrrlorrls spec$ed irr Sirbseciioiis 110.01 arid I /0.04.a., io disclose iri n ivritteri, sigrred 
.sloierrrerii: (7-1-98) 

(4-2-08) 

1. Tlrnt /he iridivirlrrnl lrnd / io prior occirpntiorinl dose rlrrririg the crrrwrrt 
calerrdnr qimrier; or (7-1-98) 

I / .  The rrfltrrre nrid nrrioirrit of nrij' occiipniiorrn/ dose ivhich /he irrdiiiidrrnl rirny 
Irniie r w e i i d  driririg //re spect~col!y iderrt(jier1 errrrwii cnlerirlor q i r c r r t r~ r ,  

J x ~ r r r  rndioiiori rrrocliirres possessed or' corrirolled IIJ /Ire other pei~soris. arid 
eocli registrnrii slinll riinirrtniri records ofsirch striierirerits rrrriil the ilgerrcy 
riiiihorires dispositiorr. (7-1-98) 

11. Before perwittirig nriy i~~di i~ id i ia l  i r i  n resiricied nrea io receive e.x-posirre i o  rndiniiori 
iri excess of /Ire lirriits speerjierl irr Sirbseciiori I10.01, each registrrrrii r~irrst: (7-1-98) 

I. Obiairi n sigried cerirj?cnie 011 n clenr rrrid legible record coriiniiiiiig nl l  /Ire 
irforriiniioii reqirirwl, slroivirig each period oftirue njier /he irrdividrrnl 
nitniriccl /lie age of eighieeri ( I S )  irr ivliicli the irrrlii~idiiril receiiml N I I  

occiptiorirrl dose of rndiotiori (copies ofcerirj7crrie.s curt he obtnirie(l.fiorri 
/he Rnrlintiori Corrtrol Agericy): nrrd (7-1-9s) 

I / .  Colcirlnie, or1 u clenr. nrrd legible record corrtaiiririg all /Ire irrforrrirriiori 
reqiriredpirrsiinrii to Sirbseciiorr lJO.Ol.n., the previorrsly accrrrrirrlnted 
occirpniiorrnl dose received by the iridivirlirnl orid the nrldiiiorirrl dose 
allowed for ihoi iiidividiml irrider Sirbsectiori I10.01.b. (7-1-98) 

... 
1 1 1 .  i r i  rile preporariori ofn ciear nrin' ilisibie record corirairiirrg aii rhe 

irforr~intiorr reqirired, rrrnlte n rensorrnble <fort io obiniri reports of /lie 
iridivirlir~rl '.s preijioir,s!iJ riccirr~~ir~~ited r~cerip~riiur~d h e .  For errch period 
for ivlricli the registrarit obtairrs sirch repori, lie ririrsi iise /he dose slioivri iri 

/lie repori. I I I  nriy case ivher.e n registrarit is rrrinble io obtairi reports ofthe 
iridii~idirol ',s occirpoiiorirrl clo.se,fi,r LI prci~ioin corrrplete crrlericlcrr qrrcrrter, 
ii ririrsi be assirrrred ilia/ /he irirlii~icliinl lins receiiwl the occrrpotiorial rlosc 
specrjied irr thefolloivirrg npplicnble colirrrirrs: (7- 1-98) 
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ASSUMED OCCUPATIONAL DOSES 
Part of Body Column 1 

Assumed Dose in Rem for Calendar 
Quarters Prior to January 1, 1961 

Whole Body, gonads, 
active blood-forming 3 3/4 
organs, head and trunk, 

ill. The registraiii shall reiairi niidpreserve all records irsed irrrtil ilie ngericji 

occirpaiiorid dose for  all periods prior to Jariirnry I ,  1961, yields a resirlt 
higher tliaii the upplicable acciriiiiilated dose ) d i r e  for  ihe iridividiml as of 
iliat date, as specified iii Sirbsectioii I10.01.0., the e.xcess caii be 
disregu rded. (7-1-9s) 

C l i l ~ h O i ~ ~ ~ C . S  t h C b  d;A/JOS;fiOll .  If CU/Cl l /U! iOi l  qfihe illd~VidlIN/ 'S C l C ~ l l i l l l r l U ~ e d  

Column 2 
Assumed Dose in Rem for 
Calendar Quarters on or After 
January 1, 1961 

I 114 

03. Exposure of Miirors. Regislrariis iriirsi iiof possess, irse or trarisfer 
radiaiiorr rrrochiiies iii sircli a irrariiier as to cniise niiy iridividiral withiii u 
restricted area, 1di0 is irrider eigliteeri ( I S )  years of age, io receive iii ariy 
period of one (I) cnlerirlar qiiarierfloiri all soiirces of radiatioii iri siich 
licerisee '.s or regisirxirit :v po.rse.rsiori cr rlo.re iri excess qjteii percerit ( I  0%) 
oftlie liriiiis speciperl iri the tnble iri Sirbseciioii I I O.O1.a. For deieriiririirig 
ilie doses specijied iri Sirbsectiori I IO.04.a., a dosefloiri ,x-rajis or garrirrin 
rays i r p  to leri (IO) Adelf cciii be assirtried io he eqiiivahii to the esposirre 
irreasiired bji a properly calibrated uppropria ie iiistrirr~ierit iri air at or ifear 
ihe body suifirce iri the regioii of the highest dose raie. (7-1-98) 

04. Peririissible Levels of Rndiutioii fi'oirr Esterirul Sources iii 
Uirrestricted Arms. (7- 1-98 

N. Ewepi as airtliorized by ilre Rndintioir Coritrol Agericy pirrsirarri io 
Sirbsectioii I IO.04.c., licerisees or regisirairts iriiist riot possess, iise, or 
/rutisfir rvdiuiioir riiocliiries i i i  sirch a riiarrrier as to creaie iii airy 
irriresii.ic/ed urea jioiri srrcli soirrces of rariiaiiori iir Iris possessiori: (7-1- 
98) 

1 .  Rnrliaiiori leiiels which, if mi iiidividiral were corriiiiiroirsly 
preserrt iri /lie urea. could resirli iri his receivirig a dose iii escess 
of iivo (2) iriillireiri iri airy orie ( I )  hoiir; or (7-1-9s) 

I / .  Radintioii levels ivhich, ifail iiidividiral were coriliiiiroirsly 
preserii iri the urea, could resill/ iri Iris receivirig a dose iii excess 
of oiie liirridred (100) rriillireiri iri m y  seiieii (7) coriseciitive days. 

(7- 1-9s) 

0. I t  is ihe iriterit of Sirbsectiori 110.04 to liiriit radintiori lesels so that it is 
iriililteljt tliat iiidividimls iii iirrrestricted areas ivoirld receive ci dose to ilie 
ivhole bOdJi ir i  excess ofjive-ieiitlis (0.5) rem iri aiiy one ( I )  year. lfiri 

iliis iiiteiii is riot being riiet, the Radiaiiori Coritrol Agericy caii, irricler 
Sectioii 019 of these rides iiiipose sircli addiiioiinl reqirireiiieiiis oii ihe 

SpeCIfiC iiisiUiiCe3, if is Ckie~lliiIled bJi ilre Radiaiioii COtitrOl  AgellCJJ ihai 

licerisee or regisiraiii as iiecessoiy. (4-2- OS) 
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c. AUJI persori can apply to the Radiatiori Coritrol Ageiicjl for proposed 
limits iipoii levels of radiatioii iri iriirestricted areas iri excess of those 
specified iri Sirbsection 110.04.0. resslrltir7g,jiorii the rrpplicor7t '.r 
possession or iise of rndiatiori riiachirres. Sircli applicatiorrs rriirst 
iriclirrle iiforriiatiori as to arlticipnted average rndintiori levels orid 
ariticipated occi{pnricy times for each iriirestr~ictcd area irivolved. The 
Radintioii Coritrol Agerrcy will approve the proposed limits iftlre 
applicarit deiiioristrntes to tlie sritisfnctioii ofthe Radialiorr Coritrol 
Agerrcy thut the proposed /irlrits are riot /i/te/jl to cnirse arIJ iridi1~idlrn/ 
to receive a dose to the whole ~ O ~ J I  iri nriy period of orie ( I )  cnleiidar 
yenr in escess ofjive-teriths (0,s) rerii. 

53.0 ALARA 

53.1 ALARA POLICY 

(1) Two basic principles apply to every individual that may be exposed to radiation: 

(a) All radiation doses are to be kept As Low As Reasonably Achievable (ALARA) 

(b) No dose to an individual shall exceed the appropriate individual dose limit. 

(2) The University is committed to an effective radiation protection program to eliminate 
unnecessary exposures to radiation and to reduce all exposures to levels that are As 
- Low As Reasonably Achievable (ALARA), taking into account all social and economic 
situations. The ALARA principle is a formal requirement of the U.S. Nuclear Regulatory 
Commission (NRC) and the Idaho Department of Health and Welfare. 

(3) The ALARA principle is implemented by a comprehensive radiation protection 
program that includes specific requirements and procedures for: 

(a) ................ training of all radiation users 
(b)  ................ safety evaluations of proposed facilities or projects utilizing radiation in 

(c) ................ regular surveys of work areas for contamination and exposure rates 
(d) ................ monitoring of radiation exposures to groups and individuals 
(e). ............... investigations of all exposures that exceed predetermined levels 
(f) ................. reviews of the program by the Radiation Safety Committee 

any way 

(4) Each facility or program using radiation-producing machines or radioactive 
materials must be justified on its merits and must be specifically authorized by the 
Radiation Safety Committee (RSC). The review and evaluation by the RSC covers the 
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training and experience of individuals authorized to use radiation sources, the 
adequacy of facilities and equipment, and procedures for the safe use of radiation 
sources. 

(5) Specific rules and procedures may be issued by the Radiation Safety Officer (RSO) 
in support of the ALARA principle as well as to assure compliance with all legal and 
regulatory requirements. The RSO and supporting staff provide training, consultation 
and other services to radiation users to assist them in controlling radiation sources and 
reducing exposures. 

53.2  IDAHO STATE UNIVERSITY'S ALARA GOALS 

(I) The ALARA goals for Idaho State University are set by the Radiation Safety 
Committee. The RSC reviews the University's goal annually to verify all exposures at 
ISU are consistent with the ALARA policy of the NRC. The goals are based upon the 
legal limits set by the NRC, good radiation protection practices, and when available, 
historical dose information for each active radiation program. The following goals 
have been set by the Radiation Safety Committee: 

3.2.1 Radiation Technology Program 
( I )  
( I  50 rnremkalendar quarter - notification level) 

The total effective dose equivalent (TEDE) being equal fo 600 mrem/year 

3.2.2 Idaho Accelerator Center 

(1 ) 
workers (1 00 mremlcalendar quarter - notification level) 

The total effective dose equivalent being equal to 200 mrem/year for radiation 

3.2.3 All Other Radiation Safety Programs 

(1 ) 
(25 mremlquarter - notification level). 

The total effective dose equivalent being equal to 100 mrem/year 

(2) The Technical Safety Office (TSO) reviews all exposure records to ensure that the 
ALARA goals are appropriate for the particular activity. If an ALARA goal is exceeded, 
the TSO will perform an investigation. The TSO's investigation is intended to determine 
if the personnel are following appropriate radiation protection practices and if the 
ALARA goals are appropriate for the particular activity. Appropriate action will be taken 
based upon the results of the TSO's investigation. In order to maintain control of the 
individual exposures during a calendar year, the RSO may employ quarterly notification 
levels (four times lower than the above annual ALARA goals). 
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54.0 EXECUTIVE MANAGEMENT 

s4.1 Vice-president of Research (VPR) 
(I) The VPR is the Senior Management representative for radiation protection matters 
at ISU. The RSC and RSO report directly to the Vice President of Research for matters 
concerning the use of radiation sources at ISU. 

(2) The VPR meets with the Radiation Safety Committee Chairperson and the 
Radiation Safety Officer at least once per year to discuss the University's radiation 
safety program. In addition to the annual meetings with the RSC Chairperson and the 
RSO, the VPR is a voting, ex-officio member of the RSC and must attend at least one 
meeting of the RSC per year. The VPR also participates in periodic audits and reviews 
of the radiation safety program through annual briefings with the chairman of the RSC 
and the RSO. An alternate, executive management representative may be sent to the 
remaining meetings not attended by the VPR. 

s4.2 Radiation Safety Committee (RSC) 

(1) The purpose of ISU's Radiation Safety Committee is to set policy and to 
promulgate rules and procedures to ensure the safe use of radioactive sources 
at the University. Members of the RSC are appointed from the major academic 
and research areas that use ionizing radiation at ISU. RSC members are 
appointed to the Committee by the VPR for indefinite terms. Changes to RSC 
membership are recommended by the respective departments to the VPR. Any 
change of the RSO or of the RSC Chairperson must be approved by the NRC. 
Other changes are at the discretion of the VPR. 

(2) The RSC meets as often as is necessary to conduct business but not less than 
once per calendar quarter. Minutes are kept and maintained by the TSO or his 
designee for each RSC meeting. Approved minutes are held on file in the TSO. 

(3) The RSC conducts audits of and discusses issues pertaining to the radiation 
safety program. Reviewing personnel dosimetry data, survey results, significant events, 
ALARA performance, responsible user compliance, etc. are activities performed and 
discussed by the RSC. The findings of audits and the associated audit responses 
conducted by the RSC are maintained on file in the TSO. 

(4) A quorum of the RSC consists of at least one-half of the voting RSC membership, 
which must include the Committee Chairperson and the RSO. The current voting RSC 
membership in addition to the Vice-president for Research and the Radiation Safety 
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Officer is as follows: 

Maximum Number of Representatives' 
Department of Biological Sciences (2) 
Department of Geosciences (1) 
Department of Physics (2) 
College of Pharmacy (1) 
College of Engineering (1) 
College of Technology (1) 

Department of Radiographic Sciences (1) 
School of Dental Hygiene (1) 
Idaho Accelerator Center (2) 
Center for Advanced Engineering Studies (2) 

'Appointnient of  any RSC representatives is at the discretion of the Vice President for Research. A unit does 
not need to have its full iiiaximum cotiiplemeiit of RSC representatives; the level of represeiitation seated by a 
t in i t  is at the discretion of the VPR. 

(5) The RSC evaluates and authorizes new Responsible Users, new uses of licensed 
material, and new laboratories. Evaluation by the Radiation Safety Committee consists 
of the following: 

(a) Evaluation of the training of new Responsible Users to ensure that they meet 
ISU license requirements. 

(b) Review of the responsible user's request to ensure that proper handling 
procedures will be used when working with radionuclides. 

(c) Review of the responsible user's laboratory for safety adequacy considering the 
radionuclide(s) to be used. At a minimum, the following will be verified: 

a. 
b. 
c. 
d. 
e. 

Appropriateness of laboratory facilities and available equipment 
User's proposed procedures are appropriate for the task(s) 
Survey instruments are appropriate for the radionuclide(s) used 
Method for inventory control of the radionuclide(s) is adequate 
Signs and labels are posted as required 

(6) The RSC currently reviews administrative changes to the following aspects of the 
radiation safety program that can be made without amending the license: (a) changes 
dictated by NRC rule changes, (b) changes in contractors for bioassay, waste disposal, 
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dosimetry services, radiation survey instrumentation, and other equipment required to 
administer the Broad-Scope license, and (c) administrative changes to the radiation 
safety program. 

s4.3 Radiation Safety Officer (RSO) 
(1) The RSO is the individual appointed and empowered by the Vice-president of 
Research (VPR) and approved by the NRC to establish and enforce such rules and 
regulations as are necessary to assure compliance with applicable regulations and 
license conditions, and to ensure effective implementation of the policies and rules 
established by the Radiation Safety Committee. The RSO works in conjunction with the 
RSC and reports directly to the Vice-president for Research. The RSO is also the 
Director of the University's Technical Safety Office and its staff. 

(2) The RSO is responsible for the proper performance of the following activities: 

(a) Surveillance of overall activities involving radioactive sources, including routine 
monitoring and special surveys of areas in which radioactive sources are used. 

(b) Compliance with rules and regulations, license conditions, and the conditions of 
project approvals specified by the Radiation Safety Committee. 

(c) Monitoring and maintaining any special equipment associated with the use, 
storage, or disposal of radioactive materials. 

(d) Furnishing consulting services to ISU personnel about radiation protection. 

(e) Authorization of ordering, receiving, opening, and delivering shipments of 
radioactive material arriving at ISU to authorized University personnel and packaging 
and shipping radioactive materials pursuant to the operation of the University's Broad- 
Scope nuclear materials license. 

(f) Distributing and processing personnel monitoring dosimeters, determining the 

records, notifying individuals and their supervisors of exposures approaching the 
maximum permissible amounts and recommending appropriate remedial actions. 

---^I 5- -  - - A  - . . - I . . - & : - -  -5  L-: - - - - - - - - I  - . . I - - . . - -  --^I L-: 
I IY,t;'U IUI dl IU Y,VdlUdLIUI I U I  UlUdSSdyS, I I IUI IlLUI II ly pel SUI I I  lt:l t:ApUSUl t: dl IU UlUd>>dY 

(9) Conducting training programs and otherwise instructing personnel in the proper 
procedures for radioactive material before use, at periodic intervals conducting 
refresher training, and as required by changes in procedures, regulations, and 
equipment, etc. 

(h) Supervising and coordinating the radioactive waste disposal program, including 
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maintenance of waste storage and disposal records. 

(i) Storing radioactive materials not in current use, including radioactive wastes. 

(j) Performing or arranging for required leak tests on sealed sources and calibration 
of radiation survey instruments. 

(k) Maintaining an inventory of radionuclides for ISU and limiting the quantity of 
radionuclides at the University to the amounts authorized by the license. 

( I )  Immediately terminating any activity that is a threat to health or property. 

(m) Decontamination and recovery operations. 

(n) Records, such as receipt, transfer, and survey records (as required by 
10 CFR 30.51). 

(0)  Serving as a voting member of the RSC. 

(3) The RSO has the authority to act on behalf of the RSC and establish interim 
approval of all radiation safety actions as deemed appropriate, with full and final 
approval being considered at the next regular meeting of the RSC. 

s4.4 Technical Safety Office (TSO) 
(1 ) The RSO is assisted in the operation and maintenance of the Broad-Scope license 
by the Technical Safety Office. The Technical Safety Office is the organizational entity 
that provides administrative and technical services in support of the radiation protection 
program. The Director of the Technical Safety Office, who is also the RSO, reports to 
the Vice-president for Research. The TSO is located in the Physical Sciences Building 
Room 101 B. 

s4.5 Responsible User 
(I) A Responsible User (RU) is an individual authorized by the Radiation Safety 
Committee to acquire and use specific radiation sources, and to supervise such use by 
others. An individual is designated to serve as a responsible user only after they 
provide the RSC with a detailed plan for the proposed use of radiation sources 
including secure storage, safe handling, control of exposures and appropriate waste 
disposal methods. The RU must update such information by means of periodic 
revisions or renewals of the authorization request as required by the Committee. In 
addition, the RU is required to demonstrate to the satisfaction of the RSO and the RSC 
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that helshe has had sufficient training and experience in the safe use of radiation 
sources, and must acknowledge and accept in writing responsibility for: 

(a) instruction in radiation protection practices for all personnel working with 
radiation sources andlor within facilities for which he or she is responsible 

(b) acquisition of equipment, supplies and services necessary for the safe use of 
radiation sources 

(c) security against misuse or theft of radiation sources as is consistent with 
established policy promulgated by the RSC 

(d) maintaining accurate inventory records for all radionuclides, including 
acquisitions, uses, transfers, records concerning disposals and records 
necessary for any decay estimation required. Only the TSO staff, with written 
approval from the RSO, may dispose of radioactive materials. 

(e) performing regular bioassays, exposure and/or contamination surveys and 
records as appropriate to the nature of the radiation use and as specified by the 
RSO 

(f) notification of the RSO of any accident, injury or abnormal incident related to 
radioactive materials or radiation producing machines. 

(9) arranging for authorization of another individual (alternate responsible user) to 
assume the preceding responsibilities, or to suspend or terminate all radiation 
uses, prior to any extended absence 

s4.6 Radiation User 
(1) A radiation user is any individual whose official duties or authorized activities 
include handling, operating or working in the presence of any type of radiation source. 

working safely with radiation sources and must participate in radiation safety training as 
specified by the RSO. 

Ex !?  rE?cfiE?tim use: must unde:stsnd s n d  fGllGW the general rufes and procedures fGr 

(2) As a condition of employment, each radiation user for whom personal monitoring is 
required must provide certain personal information to the RSO. The required 
information includes (a) primary identification data, e.g. full name, birth date, sex, 
address and social security number; (b) previous training and experience with radiation 
sources; and (c) current employment status, including job title or description, 
department, supervisor, and work location. Individuals who require unescorted access 
to certain types and quantities of radioactive material may be required to provide 
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additional personal information as deemed necessary by the NRC. 

(3) Personnel records for radiation users also contain the scores obtained on tests 
taken to demonstrate knowledge of radiation safety procedures, data obtained from 
monitoring of external and internal radiation exposures, and reports on any injuries or 
abnormal incidents related to the use of radiation sources. Radiation user records are 
treated as confidential and are available only to those with a legitimate need for the 
information. An individual may review the contents of hidher personal radiation user 
file at any time, and will be provided a summary of hidher radiation history annually if a 
100 mrem threshold level is exceeded, upon request, and/ or upon termination of 
employment. 

(4) Any radiation user may communicate directly, in confidence and without prejudice, 
with the RSO, any member of the RSC or TSO, the Idaho Department of Health and 
Welfare or the U.S. Nuclear Regulatory Commission on any matter concerning radiation 
protection. 

55 RADIATION USE AND APPLICATION 

( I )  The possession and use of radioactive materials and other sources of ionizing 
radiation are governed by regulations of several Federal and State agencies, and by 
conditions of specific licenses issued to ISU. The University permits the use of ionizing 
radiation sources for beneficial applications in teaching and research, if used in 
accordance with the policies, principles and rules contained in this manual. The 
protection of the health and welfare of each member of the faculty, staff, student body 
and general public is of primary importance; however, the financial, legal and societal 
obligations of the University are also considered in the implementation of practical 
radiation protection practices. 

( 2 )  Before a radiation user is allowed to use radiation sources or radiation producing 
machines, they must participate in the radiation safety training provided online by Idaho 
State University. 

(3) All operable accelerators and x-ray generating machines used in Idaho State 
University facilities must be authorized by the Radiation Safety Committee and must be 
registered by the Idaho Radiation Control Agency (Idaho Department of Health and 
Welfare). All authorizations and registrations shall be submitted to the State of Idaho 
by the Radiation Safety Officer. The RSO must also be notified before moving, 
transferring or disposing of any radiation producing machine. 

Page 19 of 65 



(4) The responsible user for each accelerator or x-ray machine shall ensure that written 
operating and emergency procedures are available, that each operator has received 
appropriate specific training and that all users understand and follow the correct pro- 
cedures. Responsible Users should obtain a copy of IDAPA 16, DOCKET No. 16- 
0227-9701 and be familiar with its contents. 

(4) Each proposed new use of radioactive materials, x-ray or other radiation generating 
machines must be submitted to the RSC via the RSO for review before implementation. 
Descriptions of facilities and equipment, training and experience of the user, and 

operating or handling procedures shall be provided in sufficient detail to permit the RSC 
to evaluate the safety of the proposed use. 

(5) Radioactive material and radiation-producing machine permits are issued by the 
RSO upon RSC approval. These permits are valid for two years and will be reviewed on 
a two year basis. Permits will be mailed to the responsible user and a copy will be kept 
in the TSO files. 

(6) Radioactive material permits will generally contain: 
(a) the responsible user information 
(b) expiration date 
(c) permitted use locations 
(d) permitted radionuclides or machines and activity limits 
(e) permitted uses and restrictions 
(f) conditions for all users 
(9) additional conditions for users of dispersible sources, if applicable 

56 RADIATION SAFETY TRAINING 

(1 ) Each individual working with or in the presence of radioactive materials or other 
pdixitie-) s""Tps 
training as provided online by the TSO. The extent of the training is to be 
commensurate with the potential risk of radiation exposure to the individual. 

required tc pce]\+/e declme-lted 7 g C-FR Part 7 9.7 2 r&i&iQn saf&\l J 

(2) Responsible users shall have their prior training evaluated by the RSO or TSO, or 
shall be trained by the TSO. Responsible users shall ensure that subordinate radiation- 
users or students working in their facilities are properly trained and as appropriate that 
subordinates complete all tests that may be required as a part of radiation safety 
training. This is accomplished by requiring them to participate in the training offered 
online by the TSO and supplementing this training as appropriate with laboratory- 
specific, hands-on training. 
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(3) The following subject areas are included within the ISU-general training for 
radiation users: 

(a) Characteristics of ionizing radiation 
(b) Units of radiation dose and quantities 
(c) Biological effects of exposure to ionizing radiation 
(d) Safe handling of radioactive materials 
(e) External exposure limitation (time/distance/shielding) 
(f) Internal exposure limitation (contamination controllbioassays) 
(9) Classification of facilities and postings 
(h) Individual dose limits including special limits for declared pregnant workers 
(i) Mathematics pertaining to the use and measurement of radioactivity 
(j) The ALARA principle 
(k) Emergency procedures 

(4) ISU-specific training topics for radiation users includes: 
(a) ISU radiation protection authority structure. 
ISU broad scope license conditions as appropriate for each Program. 
(b) Areas where radionuclides are used at ISU as appropriate for each Program. 
(c) The obligation to report unsafe conditions. 
(d) Operating and emergency procedures as appropriate for each Program. 
(f) Hands-on simulation that reinforces selected topics as appropriate for each 
Program 
(9) ISU Radiation Safety Policy Manual 
(h) Workers right to be informed of occupational radiation exposure and bioassay 

results 

(5) Minimally exposed personnel (e.g. students who use small, non-dispersible 
radiation sources) shall receive appropriate training by the laboratory instructor 
provided that: 

(a) The use of the source is a part of a scheduled laboratory course under the 
supervision of an instructor who is either a quaiified Responsible User or designated by 
the Responsible User for use of the source, and; 

(b) The student will not receive more than 10% of the public dose limit of 100 mrem 
from the use of the source. 

(6) Radiation safety training outlines and training dates are maintained both in 
personnel files and in an online database and constitute a record of training in 
accordance with the requirements in 10 CFR 20.21 02. In addition, annual refresher 
training will be provided online to Responsible Users and to radiation users. This 
training will consist of new local and NRC requirements and a brief overview of radiation 
safety basics. 
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97 RADIATION SAFETY PROGRAM AUDITS 

( I )  The ISU Radiation Safety Program will be formally audited annually by the RSO 
and by the chairman and/or members of the RSC acting on behalf of management. 
The model audit program outlined in Appendix M of NUREG 1556, Volume 11, 
“Proqram-Specific Guidance About Licenses of Broad Scope” will be used as a guide 
for management audits. The RSO and the Chair of the RSC will brief the Vice President 
for Research on the compliance status of the ISU radiation safety program, new NRC 
regulations, audits, and license provisions at least annually. Copies of these audits and 
management briefings will be kept on file in the TSO. 
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5 8 LA 8 0 RAT0 RY CLASS I FICATIO N S 

(1 ) ISU currently classifies facilities (laboratories) as “sealed sources only,” 
I‘ rad i a t i on - p rod u ci n g ma c h in e” or “d is pe rs i b le” rad ion u cl id e I a bora t o r ies . 
Laboratories that use dispersible radionuclides are further sub-classified according 
to the average amount of material that they have in stock over a one month period 
expressed in multiples of the most restrictive ingestion or inhalation annual limit of 
intake (ALI). 

(2) The licensed material programs currently operating at ISU include sealed source 
programs, radiation-producing machine programs, nuclear gauge programs, and 
dispersible radionuclide research laboratories. These programs are located in 
several buildings on the ISU Pocatello and Idaho Falls Campus. Additionally, ISU 
temporarily stores radioactive waste at a central storage facility near the ISU 
Temporary Accumulation Area (TAA) on the Pocatello campus and in a storage 
room of the Center for Higher Education in Idaho Falls. 

(3) ISU has several, small-use laboratories, using less than 10 mCi of dispersible 
radioactive materials at any one time. These are located in the Gale Life Sciences, 
Leonard Hall Pharmacy and the Physical Sciences buildings. The laboratories 
consist of locked rooms where the radionuclides are used primarily on controlled 
area bench tops or in hoods. Sealed sources are used at several locations on the 
Pocatello campus, at the Pocatello Airport ITRDL facility and at the Idaho Falls 
facilities Including the CAES facility. Those laboratories using dispersible sources of 
radioactive material other than those located on the main campus include the Idaho 
Accelerator Center (IAC), and center for Advanced Energy Studies (CAES) in Idaho 
Falls. 

(4) Radiation-producing machines, such as x-ray machines and accelerators, are 
present in Pocatello around the ISU campus. These locations include the Idaho 
Accelerator Center, the ITRDL facility at the Pocatello Airport, the Physical Sciences 
Building, Radiographic Sciences, Dental Hygiene and Student Health. 

(5) Portable gauges are used on the ISU campus and at temporary job sites 
throughout the State of Idaho. These portable gauges are licensed for use at 
temporary job sites within states that are subject to the NRC’s regulatory authority. 
ISU will package and transport portable gauges in accordance with subpart E of 49 
CFR Part 172 and Subpart I of 49 CFR Part 173. ISU stores portable gauges in 
locked rooms on the ISU Pocatello Campus and/or the Experimental Field Station at 
the Idaho National Laboratory (INL) when not in use. At other times these portable 
gauges are under direct surveillance of a Responsible User. 
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(6) New facilities and equipment for licensed material use at ISU are evaluated by 
the RSO and approved by the RSC prior to commissioning. The criteria used to 
determine the acceptability of a proposed facility for radioactive materials depends 
on the proposed use of the facility. New facilities at ISU must successfully satisfy 
the requirements associated with the specific classification scheme(s) for the use of 
a facility as dispersible, sealed-source only, radiation-producing machine or a 
combination of dispersible and sealed source facility. Facilities that classify as 
combination facilities must satisfy the requirements associated with both dispersible 
and sealed source classification schemes. 
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59 CONTROL AND MONITORING OF RADIATION SOURCES 

(I ) The RSO shall ensure that all areas where radiation sources of any kind are stored 
or used are evaluated at appropriate intervals with respect to potential radiological 
exposures and risks, and that appropriate exposure control and monitoring measures 
are used. Radiation surveys shall be performed, when necessary, by technically 
qualified personnel using instruments appropriate to the nature of the radioactive 
materials to be detected or radiation exposures to be measured. A pre-start evaluation 
is required before radionuclides may be initially introduced into a laboratory, or before a 
radiation-generating machine may be installed. 

(2) A routine evaluation may consist of only a survey for contamination or it may be a 
complete audit of all radiation protection devices, procedures and records. A special 
evaluation may be required as a result of an accident or unusual incident. When use of 
a room or facility for radiation work is terminated, a close-out evaluation is required to 
assure that all conditions for an unrestricted area are met, with particular emphasis on 
removable contamination. In addition to surveys conducted by responsible users, 
laboratory evaluations shall be performed by Technical Safety Office personnel. 

(3) Regulations governing the use of radioactive materials require that they be secured 
from unauthorized removal by one or two barriers, depending on source activity (IO 
CFR 30 Schedule B and 10 CFR 20 Appendix C). Sources above the 10 CFR 30 
Schedule B activity level must be secured behind one barrier, and source above 100 
times the 10 CFR 20 Appendix C activity limit must be secured behind two barriers. 
Examples of appropriate barriers include a locked laboratory entrance door and locks 
on cabinets, refrigerators or freezers in which radioactive materials are stored. It is 
permissible for radiation laboratory doors to be left unlocked only when the lab is 
constantly attended. 
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510 CONTROL AND MONITORING OF EXTERNAL EXPOSURE TO 
RADIATION 

(1 ) External exposures must be controlled by appropriate shielding and by limiting the 
time spent in close proximity to the source. Radiation generating machines and 
radioactive materials shall be controlled by responsible users to prevent unauthorized 
use. 

§I 0.1 Radiation Producing Machines 
(1 ) X-ray machines and particle accelerators shall be surveyed to verify adequacy of 

shielding, alarms, interlocks, and other safety-related apparatus or equipment. 
During the survey, the potential exposure rates to operators are evaluated to 
assure that they are ALARA and that operators are monitored appropriately. 

$10. I .  2 ISU Definition of an Accelerator 

( 1 ) The ISU RSC has with the coilcurrelice of Idaho Department of Health & Welfare - 
Laboratory Improvement & X-ray Certification Sections Idaho Bureau of Laboratories in a 
letter dated 17 August, 2009, has defined an accelerator as follows: 

A working, device that is capable of producing, ionizinp radiation and is used to impart 
kinetic energy to electrically charged particles such as electrons, protons, deuterons, and 
helium ions and is referred to herein to designate devices that accelerate particles to 
energies greater than approxiiiiately one (1) MeV, or to neutron generators which operate 
with a potential of about one hundred fifty (150) ltv. Such accelerators as cyclotrons, 
betatrons, linear accelerators, Van de Graaff accelerators, Cockcroft-Walton type neutron 
generators, and resonant transfoimers are included. 

§I 0.2 Radioactive Materials 
(1 ) Sealed radionuclide sources that emit penetrating radiations should be stored and 
handled within appropriate shielding. Dispersible sources should be accessed only 
when in fume hoods or as appropriate glove boxes to the extent feasible. 

§I 0.3 Exposure Evaluation and Monitoring 
(1) Potential radiation exposures from any source, or within any facility, are evaluated 
by the RSO or hislher designee to determine protection and monitoring requirements. 
In some cases, exposures are evaluated for groups of individuals engaged in similar 
activities and exposed to comparable sources. In other situations, monitoring of 
individual exposures may be necessary. 

(2) External radiation surveys of radioactive material or radiation-producing machine 
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laboratories should be performed where gamma or neutron producing radionuclides 
and sources are used that are greater than 10 times the quantities listed in Appendix C 
of 10 CFR 20, or when radiation-producing machines are in use. Radiation field 
surveys are also necessary whenever unusual conditions or large changes in radiation 
levels are expected. Examples include new source acquisitions or new experimental 
configurations. Unrestricted areas adjacent to restricted areas will also be surveyed. 

(3) The frequencies of routine radiation field surveys to be performed by the 
Responsible User are shown in Table 1. Radiation field surveys will also be conducted 
by the TSO in conjunction with routine contamination surveys. The Responsible User 
must ensure that the necessary surveys are performed, recorded and reported for their 
particular laboratory as based on the laboratory classification. 

Table I. Radiation Field Survey Frequencies 
Laboratory TSO User Laboratory 

Classification Surveys Surveys 

< I ALII 

1-30 ALl(s) 

> 30 ALl(s) 

Sealed Sources Only 

Radiation-Producing 
Machines 

Semi- Monthly when 
Annually radionuclides are in use. 

Quarterly 

Monthly 

Semi- 
Annually 

P--! at51 1 1 1 -  

Annually 

Weekly when 
radionuclides are in use. 

Daily when radionuclides 
are in use. 

N/A 

When machine in use 

' The ALI is referring in this case to the nuniber or multiplies of ALI (s) of dispersible material available on average in the 
laboratory's inventory. 
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(4) Radionuclide work and storage areas should be surveyed for external exposure 
rates whenever changes are made in the quantities, locations or shielding of radiation 
sources. The results of such surveys must be provided to all individuals working in the 
area to help them to control their own exposures. 

§I 0.3.1 The Choice and Appropriate Use of Exposure Evaluation 
Instrumentation 

(1 ) It is essential that survey meter chosen is capable of detecting the types of radiation 
emitted by the sources used in a laboratory and that this equipment has the 
appropriate sensitivity to accomplish the objectives of the survey. 

a. The RSO is a resource for answering any questions that 
may arise concerning the detection capability or sensitivity 
requirements of survey meters proposed for use at ISU. 

(2) Prior to and following each survey, survey meters must be response checked. This 

This response should be within 20% of the predetermined 
mean response of the instrument in question to a designated 
check source. 

The outcome of the response check should be documented 
in a way that indicates: 

i. Who performed the response check, 
ii. The date and time of the response check, 
iii. The status of a battery check, if appropriate for the type 

of i nstru men t . 
iv. The date of the last instrument calibration and the 

calibration due date of the instrument, 
v. The quantitative results observed, 
vi. And the acceptability of the response check. 

is accomplished by observing the response produced by a known check source. 
a. 

b. 

51 0.3.2 Exposure Evaluation and Monitoring Documentation 

( I )  Radiation surveys that measure the magnitude of the radiation field 
present in a facility must be documented. It is recommended that they are 
documented on form RPR-11 or in a similar style. The Appendix to this 
document provides a copy of Form RPR-11. The documentation of the 
survey performed must include the following information: 

a. 
b. 

The name of the individual who performed the survey 
The date and time the survey was performed 
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c. 
d. 
e. 
f. 
g. 

The model and serial number of the survey instrument used 
The calibration due of the instrument used. 
An indication that an instrument response check was performed 
The measured back ground exposure rate in the vicinity 
Results of the survey performed in the appropriate units 

§I 0.4 Personal Dosimeters 

(1) ISU uses a National Voluntary Laboratory Accreditation Program (NVLAP) 
accredited dosimetry service for external radiation monitoring. Personal dosimeters are 
exchanged on a quarterly basis and exposure results are reviewed during the quarterly 
RSC meetings to ensure proper oversight of the University's ALARA program. 

(2) The primary purposes for performing individual monitoring are: 
(a) to monitor the individual's radiation environment and to evaluate the 

adequacy of the radiation control program and ALARA policy 

(b) to promote safe radiation working habits by individuals 

(c) to document radiation accidents 

(d) to satisfy medical and legal requirements as are necessary to protect the 
employee and the employer 

(e) to comply with pertinent Federal, State and local regulations 

(3) According to 10 CFR Part 20.1502 and IDAPA 16.02.27, ISU is required to monitor 
the occupational external exposure of the following individuals, as appropriate: 

(a) Adults likely to receive greater than 10% of the annual allowable limits 
specified in 10 CFR 20.1 201 (a) andlor they are likely to receive a quarterly 
dose greater than 25% of the values specified in IDAPA 16.02.27 (1 10.01 .a). 

lens dose equivalent greater than 0.15 rem or a shallow dose equivalent 
greater than 0.5 rem. For Idaho, a minor who is likely to receive a quarterly 
dose in excess of 5% of the specified values in IDAPA 16.02.27 (1 10.01 .a) 
must be monitored for external exposure. 

(c) Declared pregnant women likely to receive a deep dose equivalent in excess 
of 0.1 rem during the entire pregnancy. 

(h)  RAinnrs ?..rho might receive a deep dnse eq!Jiva!e!?t greater tha!? Q.? re!?-!, a 

(d) Individuals entering high or very high radiation areas. 
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(3) All radiation users -whose potential radiation exposure is required to be monitored 
by the Technical Safety Office - are required to wear one or more personal dosimeters. 
Users subject to general whole-body exposures are issued "whole body dosimeters," 
which are to be worn on the front of the torso at all times while working with radiation 
sources, or on the collar if a lead apron is worn. 

(4) Declared Pregnant Women subject to significant radiation exposures may be 
issued a second dosimeter to be worn on the front of the abdomen and if appropriate 
under the lead apron. The purpose of the second dosimeter is to monitor the potential 
dose to the embryo-fetus. To formally declare herself pregnant, a female radiation 
worker must notify the RSO in writing. This is accomplished by completing the form: 
Letter For Declarinq Pregnancv that may be found in the Appendix of this document or 
on-line on the TSO web-page. 

(5) The TSO will work with the employee's supervisor to ensure that the dose to a 
declared pregnant woman will be maintained under 500 mrem for the entire gestation 
period (1 0 CFR 20.1 208). 

(6) Extremity dosimeters (finger or ring badges) are required when significant quantities 
of radioactive materials that emit radiation must be directly handled routinely, or when 
the hands or fingers could be accidentally exposed to a high intensity source of 
radiation such as that anticipated in an x-ray diffraction unit or certain known or 
anticipated high intensity radiation sources. Extremity dosimeters are employed at the 
discretion of the RSO, generally when it is feasible that extremity exposures may 
exceed 10% of the extremity annual limit of 50 rem (1 0 CFR 20.1 201). Typically, if it is 
anticipated that the extremities of a worker may exceed twice the whole body dose then 
extremity badges will be issued. 
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511 CONTROL AND MONITORING OF THE INTAKE OF RADIONUCLIDES 

(1) Each responsible user who handles unsealed sources of radiation is responsible for 
the control and containment of these materials and for performing regular surveys of 
personnel, personal effects, equipment and work areas using methods that will assure 
the detection of contamination before significant exposures occur. It is the respon- 
sibility of each radiation user to follow safe work practices, to be aware of actual or 
potential radiation exposures, and to keep all exposures at levels that are ALARA. 

91 I .  I Contamination Control 
(1 ) In research facilities, application of the ALARA principle dictates that no removable 
contamination shall be tolerated indefinitely. Whenever contamination is detected, it 
must be removed promptly to prevent its spread and the possible exposure of other 
individuals. 

(2) The frequency of routine contamination surveys in radionuclide laboratories 
performed by the users and those performed by the TSO are based on the total number 
of ALl's present in the designee's laboratory. The responsible user must ensure that the 
necessary surveys are performed, recorded and reported for their particular laboratory 
as based on the average monthly inventory available. The routine evaluation 
frequencies for various average monthly inventories are shown in Table 2. 
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Table 2. Contamination Survey Frequencies 
User User 

TSO Personal Laboratory 
La bora tory 
Classificati 

Survevs Surveys on Survevs 

< 1 ALI 

1-30 ALIs 

> 30 ALls 

Sealed 
Sources 

Only 
Radiation 
Producin 

Semi- 
Annually 

Quarterly 

Monthly 

Semi- 
Annually 

Semi- 
An nu ally 

Daily when 
radionuclides 

are in use. 

Daily when 
rad ion u cl i d es 

are in use. 

Daily when 
radionuclides 

are in use. 

N/A 

NIA 

Monthly 
when 

radionuclides 
are in use. 

Weekly 
when 

radionuclides 
are in use. 

Daily when 
radionuclides 

are in use. 

N/A 

NIA 

Capablc of prodiicing radioactive materials. 
Page 33 of 65 



(3) The Technical Safety Office at Idaho State University's employs a removable 
Contamination swipe-sample action level of 70 dpmll 00cm2 unidentified beta or gamma 
emissions or 7 dpm/lOO cm2 alpha emissions. However, any radioactive contamination 
detected which demonstrates a quantity of radioactive material present that is greater 
than Lc3, will be brought to the attention of the RSO. The operational goal in 
accordance with good practice and ALARA is to not tolerate detectable removable 
contamination at any ISU facility. 

a. If values greater than Lc are identified after a recount of the sample, then 
the RSO based upon experience and judgment, will determine if further 
remediation is appropriate. 

If the results of analysis for a swipe show activity above 70 dpmll 00cm2 
unidentified beta or gamma emissions or 7 dpm/lOO cm2 alpha emissions 
and reanalysis of the removable contamination sample does not 
demonstrate that the activity is below the action level, then a series of 
decontaminations of the area must be performed until the contamination 
surveys show activities less than 70 dpm/l 00cm2 unidentified beta or 
gamma emissions or 7 dpmll00 cm2 alpha emissions. This action level 
ensures that all sources of removable contamination, even low levels of 
contamination, are investigated and decontaminated. 

i. The value of 70 dpm/l 00cm2 unidentified beta or gamma emissions or 7 
dpmll00 cm2 alpha emissions represents those levels of radioactivity that 
can be reliably detected with readily available bench top laboratory 
analyses devices such as liquid scintillation counters or gas flow 
proportional counters during an analysis of 2 to 10 minutes. It is 
consistent with a level that is about twice the Lc value for most of the 
devices in current use at ISU - a value near the minimum detectable 
activity (MDA)4 for most analysis methods. 

Should it prove impossible to decontaminate a particular surface then the 
following actions will be considered: 

i. Disposal of the item as a contaminated radioactive item 

b. 

c. 

Lc or critical level is a tei-m associated with a statistically valid detection of radioactive material during analysis controlling 
the probability of a Type 1 error (Le. a false positive) at the 95% confidence interval. NUREG/CR-4007 August 1984 may he 
reviewed for a more detailed discussion of this topic. As applied to paired sampling, the value of Lc = 2.33(uncertainty in 
background) 
' M DA is a n  acronym for miiiiiiiLim detectable activity. A variant on this is minitiium detectable coilcentration or MDC. 
Thcse valucs also arise fioiii NUREG/CR-4007. MDA =Ld/(uiiit conversion factors * volume or area * analysis time etc.) 
Ld = 2.71 + 4.66 (uncertainty in background). 

3 
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ii. Sealing the surface of the item with paint or epoxy to prevent accidental 
ingestion of the radioactive material. 

iii. Isolating the item in a controlled access room or area or in a sealed 
container depending on the circumstance. 

(4) It is understood that not all ISU laboratories in which radioactive materials are 
used have access to the types of radiation detection equipment that can perform the 
high quality analyses described in Section (3). It is anticipated that the best feasible 
quality of analysis will be performed given the type of equipment available with the 
goal of achieving the detection capability described in Section (3). The type of 
equipment used must: 

i. Be capable of detecting the kinds or radiations emitted by the radioactive 
materials in question. (See Section § l O . l . l  The Choice and Ayyroyricrte 
Use of Coil tam in atiori Monitoring Iiistrrriit en tation) 

ii. Be of a quality commensurate with the resources available to the 
laboratory and consistent with the quantity of radioactive material 
authorized. High quality analysis as described in Section (3) shall be 
conducted when the quantity of dispersible activity available for an 
experiment exceeds 0.25*ALI. 

iii. Arrangements can and should be made to conduct analyses on TSO 
equipment or other analytical equipment available on campus if the 
appropriate radioanalytical equipment is not available in a given 
laboratory. 

b. To emphasize the perspective of the Radiation Safety Committee, a portable 
G-M tube survey meter is anticipated to display a background count rate of 
between about 20 to 70 cpm depending on the device and location around 
campus. A removable contamination sample demonstrating twice the 
background count rate for these devices should clearly be considered a positive 
response for which action, such as contacting the TSO, should be taken. 
However, it is observed that such a device lacks sufficient sensitivity when used 
as anything else but a screening tool. 

i. The anticipated detection efficiency for this type of instrument ranges 
from 5% to about 25% (with a 10% rule of thumb average) depending on 
the type and energy of radiation being detected. Such a crude device has 
a (2 times background) detection capability from 160 to 800 dpmll 00cm2 
on the low side up around 560 to 2,800 dpmll 00cm2 on the high side of 
background for a standard removable contamination swipe sample 
surveying an area of 100 cm2. When higher backgrounds are 
encountered such a device performs even more poorly. Therefore, such 
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a device would be appropriate as a rapid screening tool, but far too crude 
to provide adequate radiation detection capability. Much better analysis 
would be expected and anticipated. 

(5) In cases where continuing contamination problems are found, the interval between 
surveys will be shortened. If survey results obtained over a period of a year indicate 
no contamination or exposure problems, the routine survey interval may be 
increased. In no case, however, will the interval be more than double the nominal 
interval. To assure a realistic and independent evaluation of typical conditions, the 
schedule for surveys may be varied arbitrarily. 
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#ll.l.l The Choice arid Appropriate Use of Coiitairiiiintioii Moiritoring 
Iii sfrrr I I I  eir tatioii 

(1) It is essential that the instrumentation used to detect and quantify the 
presence of removable radioactive material contamination be capable of 
detecting the types of radiation emitted by the sources used in a laboratory 
and that this equipment has the appropriate sensitivity to accomplish high 
quality performance. 

a. The RSO is a resource for answering any questions that 
may arise concerning the detection capability or sensitivity 
requirements of radiation detection instrumentation proposed for 
use at ISU. 

(2) Prior to and following each survey endeavor, survey meters must be 
response checked. This is accomplished by observing the response 
produced by a known check source. 

a. This response should be within 20% of the predetermined 
mean response of the instrument in question to a designated 
check source. 

The outcome of the response check should be documented 
in a way that indicates: 

i. Who performed the response check, 
ii. The date and time of the response check, 
iii. The status of a battery check, if appropriate for the type 

of instrument. 
iv. The date of the last instrument calibration and the 

calibration due date of the instrument, 
v. The quantitative results observed, 
vi. And the acceptability of the response check 

b. 
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( 3 )  If a laboratory device such as a liquid scintillation counter or high purity 
germanium detector is used to evaluate the quantity of radioactive material 
in a sample for regulatory purposes (such as the quantification of irradiated 
accelerator targets or ancillary components, or items being evaluated for 
disposal, or to evaluate environmental emission, etc.) other than simple 
routine surveys, regardless if the activity measured is removable 
contamination, or an integral component of some arbitrary apparatus that 
may have been activated by nuclear techniques, then an appropriate 
quality assurance program which establishes the validity of the 
measurements made must be in place. The quality assurance program 
should include the following: 

a. Documented efficiency calibrations with NlST traceable 
sources that have geometries reasonably similar to the 
unknown samples being analyzed. 

b. As appropriate, documented energy calibrations that 
bracket the energy of radiation emitted from the unknown 
radioactive material being quantified. 

c. Should any other control parameters or operational 
functions of the instrument that are necessary in the 
calculation of the activity present {such as the Quench 
Indicating Parameter (QIP) versus the detection efficiency 
function of a liquid scintillation counter or a Full With Half- 
Maximum (FWHM) versus energy function describing the 
response of a high purity germanium semi-conductor 
detector} then the development of these functions must be 
documented. 

d. Documented control chart information that demonstrates 
that the device was responding within acceptable statistical 

measurement was made. 
unzertair7:j; tG ij check sijurce bGth befcre 2nd after the 

e. Written procedures providing instruction on the appropriate 
and approved method(s) of analysis. 

Page 38 of 65 



$1 1.2 Airborne Radioactivity 
(I ) Airborne radioactivity will be sampled and quantified in laboratories where airborne 
radioactive material exists or may potentially exist in concentrations exceeding 25% of 
the derived air concentrations (DACs) for the particular radionuclide or mixture of 
radioactive material used. Because the levels of dispersible radioactive materials used 
at ISU are small, ISU does not currently monitor routinely for airborne radioactive 
materials. There may be special situations, such as during a large spill of dispersible 
radioactive material, when sampling for airborne radioactive materials will be required. 

(2) Inhalation of radioactive materials must be prevented by performing all operations 
that release or generate gases, vapors or dusts in fume hoods or glove boxes. 
Whenever the probability of airborne contamination is significant, the RSO should be 
notified and air sampling may be required. 

$1 I. 3 Bioassays 
(I) Although the emphasis of radiation protection is primarily on prevention of 
exposures, measurement and evaluation of exposures is also necessary. Bioassays 
are an important tool for evaluating actual or suspected internal contamination with 
radioactive materials. 

(2) Bioassay measurements used for demonstrating compliance with the occupational 
dose limits should be conducted to identify and quantify potential exposures and 
resultant intakes that, during any year, are likely to collectively exceed 0.1 times the 
ALI. Routine measurements should be conducted to confirm that appropriate controls 
exist and to assess doses to radioactive material users (if intakes occur). Routine 
measurements include: baseline measurements, periodic measurement and 
termination measurements. 

(3) Any radiation user who handles a cumulative quantity of radioactive materials in 
dispersible form of more than I ALI per month, averaged over the bioassay interval, is 
considered to be potentially exposed to an annual intake of more than 0.1 ALI and must 
undergo bioassays routinely while this radioactive material is available in active 
inventory. If an occupationally exposed minor, or declared pregnant woman, are 
in:lcl:ed with this S G ; ~  of situaticji?, the threshiild values listed above are corisidered to 
be ten times lower. 

(2) Individuals who handle dispersible radioiodine compounds may be required to 
undergo in vivo measurements, arranged by the Technical Safety Office, of radioiodine 
in the thyroid. Individuals who handle other radionuclides in dispersible form may be 
required to submit to assays of radioactivity in urine on a routine basis to verify the 
absence of radioactivity in the body or to determine the magnitude of any exposure. 
Other types of assays may be used at the discretion of the RSO if, in the judgment of 
the RSO, such assays will meet the intent of this policy more effectively. 
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(5) The RSO or hislher designee will notify the responsible users, if requested, when a 
routine bioassay is due, but it is the responsibility of the user to complete the bioassay 
promptly. Routine bioassays may be waived at the discretion of the RSO if the records 
of contamination surveys of both the user and the RSO verify that there was no 
exposure to unconfined radioactive materials exceeding the levels specified above and 
no incidents of personal contamination since the last bioassay. 

Page 40 of 65 



512 DOSIMETRY RECORDS 

(1 ) 

(2 )  

(3) 

All dosimetry records are considered to be confidential documents that are 
norma I I y to be ma in tained indefinitely . 
Document storage, security, and retention shall be in compliance with university, 
federal and state requirements. 
Dosimetry records include as appropriate items such as: 
a. Records from external exposure monitoring 
b. Bioassay results and analyses 
C. Documentation of any special investigation into incidents involving 

radioactive materials or radiation producing machines 
d. Training records 
e. Medical records as appropriate 
f. Other documents as directed by the RSO that are deemed to be 

important or pertinent to recording events associated with health and 
safety. 

An individual may formally request copies of their own dosimetry records at 
any time. 
a. Normally upon such a request an individual is supplied with external 

dosimetry data and any available bioassay data as appropriate. 
b. The information provided is consistent with that indicated within NRC 

Form 5 (See the appendices of this document). 
c. A formal request is accomplished by completing RPR 1 B. Request for 

Radiation Exposure Histow andlor Traininq Verification and providing 
this completed and signed form either to the RSO or the TSO. 
All individuals who exceed an exposure to ionizing radiation or from 
radioactive materials exceeding 100 mrem CEDE will be provided a 
letter at the end of the calendar year that documents this event. 
Copies of any dosimetric information in the possession of Idaho State 
University will be provided to the appropriate Federal or State 
authorities upon request. 

(4) 

d. 

e. 
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513 NUCLEAR INSTRUMENTATION 

(1) Pursuant to 10 CFR 20.1501(b), ISU must possess and periodically calibrate 
radiation monitoring instruments that are necessary to protect health and minimize 
danger to life or property. ISU must possess an adequate number of radiation 
detection and measurement instruments and ensure they are calibrated periodically for 
the radiation being measured. Contamination and exposure rate instruments will be 
approved by the RSO prior to use in facilities that use radioactive materials or radiation 
producing machines at ISU. The ISU program has a full complement of commercially 
manufactured instruments suitable for performing surveys for alpha, beta, photon and 
neutron radiation. 

(2) Radiation and contamination survey instruments by administrative goal will be 
calibrated on a semi-annual basis, after maintenance has been performed (excluding 
maintenance which does not effect the accuracy of the instrument, i.e. battery 
replacement, glass meter face replacement etc.), and upon purchase if the 
manufacturer has not performed a calibration. Instruments for measuring exposure 
rates are calibrated for linearity of response on all useful ranges. Instruments used for 
contamination surveys are calibrated for detection efficiencies for various radionuclides, 
as well as for linearity of response. The detection efficiency is recorded on the 
instrument pro be. 

(3) Although the administrative goal is to calibrate instruments semi-annually, 
instruments are considered out of calibration only after they have not been calibrated 
for a period exceeding one year. Instruments must be response-checked prior to and 
after use, and the user of the instrument should document that a response check was 
successfully performed. 
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514 SEALED SOURCE LEAK TESTS 

( I )  As stated in the Idaho State University NRC Radioactive Materials License, sealed 
sources of qualifying radioactive material shall be tested for leakage at regular 
intervals to verify the integrity of the source containment and, in the unlikely event of 
failure, to detect the escape of radioactive material before serious contamination of 
facilities, equipment or personnel occurs. 

a. Leak checks will be performed by the Technical Safety Office (TSO) on a 
semi-annual basis consistent with 10 CFR 32.210 and records of the leak 
checks will be maintained by the TSO. 

i. A leak-check at a frequency not to exceed 3-months will be 
conducted for those special sealed sources and detector cells 
designed to emit alpha particles. 

(2) Sealed sources do not need to be leak checked if 

a. They are composed of only 3H or a radioactive gas 
b. They have a half-life less than or equal to 30 days 
c. They contain less than 100 pCi of beta and/or gamma emitting material, 

or they contain less than 10 pCi of alpha emitting material 
d. They are in storage and are not being used, however, when they are 

removed from storage for use or transferred to another person, and have not 
been tested within the required leak test interval, they shall e tested before 
use or transfer. 

i. No sealed source shall be stored for a period of more than 
10 years without being tested for leakage and or contamination. 

(3) A leak test shall be capable of detecting the presence of 0.005 VCi (185 Bq) of 
radioactive material on the removable contamination test sample; this usually is a 
"swipe pap e r" . 

a. If swipe analysis reveals the presence of 0.005 pCi or more of removable 
contamination the following actions must be taken: 
i. A report shall be filed with the NRC in accordance with 10 CFR 

30.50(~)(2) as specified in the ISU Byproduct Material License 
within 5 days of when the results of the analysis are known. 
The source shall be removed immediately from service and 
decontaminated, disposed of or repaired. 

ii. 
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515 MATERIAL RECEIPT AND ACCOUNTABILITY 

(I) Radioactive materials may be used for any legitimate educational, clinical or 
research purpose. However, radioactive materials or machines shall be purchased, or 
obtained, by individuals only after specifically authorized by the Radiation Safety 
Committee (RSC). The use of radioactive materials is conditional upon compliance 
with specific procedures established by the RSC. The permission of the Radiation 
Safety Officer or a designated alternate shall be obtained before any radioactive 
materials or radiation-producing machines can be obtained by any ISU faculty or staff. 
Radioactive material purchases can only be authorized by the RSO. Radioactive 
materials are ordered by purchasing services following approval by the RSO. 

(a) Any and all acquisitions of radioactive materials including those materials that are 
obtained from other entities such as ISU licensed programs (e.g. the reactor program or 
the Idaho Accelerator Center) regardless if they are specifically purchased or not, must 
be initiated on a "Radioactive Material Purchase Authorization" form and submitted to 
the TSO. The Radioactive Material Purchase Authorization form is designated as Form 
RPR-13F. Copies of this form are included in the Appendix of this document and may 
be found on-line on the TSO web page. 

If the request is for an authorized radionuclide and quantity, it will be processed 
promptly. If the user is not authorized to possess the radionuclide type or quantity 
ordered, the request will be held by the TSO until proper authorization is obtained. 
The requisition shall contain the name of the responsible user and an accurate 
description of the radioactive material, including the radionuclide and the total activity, 
e.g. mCi, not just a catalog number. A brief description of the intended use must also 
be provided. 

(3) The receipt of any radioactive material or radiation-producing machine that is not 
obtained through the TSO must be reported promptly to the RSO. 

(4) Each user of radioactive materials (RAM) shall maintain a complete record of all 

the TSO in a timely manner upon request. Before any radioactive materials can be 
transferred to another responsible user, or to another organization, authorization shall 
be obtained from the RSO. Only the TSO is authorized to dispose of radioactive 
material. 
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516 TRANSPORTATION AND SHIPMENT OF RADIOACTIVE 
MATERIALS 

(I) Radioactive materials of any kind may be transported on public roads either on or 
off University property but only after this has been authorized by the University’s 
Certified Shipper of Radioactive Material. All shipments must be approved by the 
RSO. 

(2) To request a shipment of radioactive material a Responsible User must complete 
form RPR 14 (which may be found in the appendices of this document) and submit 
it to either the RSO or the TSO. 

(3) After receiving a completed and signed copy of Form RPR 14, the University’s 
Certified Shipper of Radioactive Material is responsible for verifying that all 
licensing, transfer, packaging, labeling and transportation requirements have been 
met prior to shipment. 

a. Packages and labels should be in compliance with U.S. Department of 
Transportation (DOT) regulations. 

b. A written authorization form and one or more checklists must be approved 
by the University’s Certified Shipper of radioactive materials for the shipment 
in question and approved by the RSO. 

c. The Certified Shipper is an individual(s) who reports to the RSO and who has 
successfully completed a documented shipping course consistent with DOT 
and NRC requirements. 

i. Copies of all training records with respect to certified shippers are 
maintained by the Technical Safety Office. 

(4) Only exempt quantities of radioactive materials may be transported in private 
vehicles. 

(5) To ensure that all requirements for shipment are met, and that appropriate records 
are maintained, 

a. The TSO is the onlv orqanization on campus authorized to conduct the 
inspection and receipt of radioactive materials. 

b. It is the responsibility of the authorized user who receives radioactive 
materials to promptly notify the RSO that radioactive material has been 
received on campus. 
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517 RADIOACTIVE WASTE MANAGEMENT 

(1 ) Radioactive wastes (radwastes) shall be collected, stored, packaged, shipped and 
disposed of in accordance with all pertinent State and Federal regulations. The RSO 
shall prepare and maintain procedures for handling radwastes that will ensure the 
protection of the employees involved in such duties and keep all radiation exposures 
ALARA. Specifications for segregation and packaging of radwastes shall be based on 
specific regulations or regulatory guidance, and include a record-keeping system that 
will allow complete tracking and accounting for all radwastes shipped to a disposal site 
or disposed of locally. 

( 2 )  Radionuclides shall not be mixed with hazardous materials as this creates “mixed 
waste.” ISU has no storage capability for such waste. 

(3) When responsible users have no further use for radioactive materials, they should 
contact the TSO and arrange for a waste pick-up. A radwaste tag must be filled out by 
the responsible user indicating the radionuclide, activity and volume or weight, if 
appropriate. The TSO will verify that the waste is safely contained and the radwaste 
form is properly completed before accepting custody of the waste. Radwaste tags can 
be obtained from the TSO upon request and constitute a record of radwaste inventory 
for the University. 

(4) Only the ISU Technical Safetv Office is authorized to dispose of Radioactive 
Waste. Radioactive wastes shall be disposed of in the ways described below: 

(a) Radionuclides with half-lives less than or equal to 120 days will be held for at least 
ten half-lives after being transferred to the TSO as waste. They will then be disposed 
of as solid waste after meeting the requirements of 10 CFR 35.92. 

(b) Liquid radioactive wastes will be disposed of into the sanitary sewer in accordance 
with 10 CFR 20.2003. Sanitary sewer disposal is to be done by the RSO or his 
designee only. 

(d) ISU will not incinerate any radioactive wastes. 

(5) Radioactive wastes are stored pending disposal on the Pocatello Campus in a 
designated facility located near the Temporary Accumulation Area (TAA) facility. Solid 
waste in storage should be double bagged in plastic bags. Liquid waste should be in a 
liquid-tight container and stored in a secondary container, such as a plastic tub, 
garbage can, etc. 
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(6) Biological waste containing radionuclides with a half-life <I20 days will be held in 
the designated radioactive waste storage building at the Temporary Accumulation Area 
(TAA) facility for 10 half-lives and then transferred to the Biological Science Animal 
Care Facility for disposal. Biological waste with radionuclide half-life >I20 days will be 
packaged for shipment to a licensed disposal facility. 

(7) Any radioactive wastes not included in the above categories, or exhibiting unusual 
hazards, or requiring special precautions of any kind, should be handled according to 
special arrangements made with the TSO. 
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518 SERVICE FEES 

( I )  Routine radiation protection services are provided by ISU to all radiation users. 
However, services that are not routine and that involve extraordinary costs are charged 
to the user incurring the costs. Optional services, not recommended or required for 
radiation protection, but provided upon request, will be charged to the requesting user. 
The fees for non-routine and optional services are intended to reimburse the actual 
service costs and to remove these items from the University's TSO base budget. 

$18. I Extraordinary Costs 

(1) Any major cost item incurred unexpectedly by a single radiation user may fall into 
this category. One example would be the disposal of exceptionally large volumes or 
activities of radioactive wastes involving special handling or disposal surcharges. 
Another example would be a fine levied against the University as a result of gross 
negligence or willful violation of procedures by a user. The method of reimbursement 
will depend upon the circumstances. 

$ 18.2 Optional Services 

(1) Any supplies or services that are not recommended or required for radiation 
protection, or that are normally the responsibility of the user but are provided by the 
TSO as a convenience to the user, will be billed to the user at cost plus handling 
expenses. One example of an optional service is furnishing personal dosimeters to 
individuals who do not require personal monitoring under the criteria contained in this 
Radiation Safety Policy Manual. Protective clothing, equipment, instrument repairs, etc. 
are other examples of services or supplies that may be provided for the convenience of 
users. 
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519 EMERGENCY PREPAREDNESS AND RESPONSE 

( I )  Each person who is exposed to radiation must be informed of the risks and of 
appropriate protection methods, and must accept personal responsibility for the safe 
use of all radioactive materials and radiation-producing machines. The proper 
response to any radiation emergency depends upon a thorough understanding of the 
magnitude of risks, priorities for action, and the application of common sense. Each 
user of radiation sources should be familiar with basic radiological emergency 
responses and methods for applying them in hidher work area. 

(2) In case of a spill of radioactive material, radiation users must respond in a timely 
manner to minimize exposures and the potential spread of radioactive contamination. 
Employees are expected to clean up, survey and document their own spills if it is within 
their capability. The TSO offers assistance in spill clean-up upon request. If a radiation 
worker enters a lab with a spill and has no knowledge of the material or feels 
uncomfortable with decontamination procedures, he/she should contact the TSO for 
assistance. 

(3) Contact the Technical Safety Office at extension 231 0 during normal working hours 
OR call Public Safety, at 282-2515 during off duty hours. Public Safety will contact 
TSO personnel. 
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ALARA: As Low As Reasonably Achievable 

ALI: Annual Limit on Intake 

ANSI: American National Standards Institute 

BEIR: Committee on the Biological Effects of Ionizing Radiation 

CFR: The Code of Federal Regulations 

DAC: Derived Air Concentration 

DOT: U.S. Department of Transportation 

IAC: Idaho Accelerator Center 

ICRP: International Commission on Radiation Protection 

INL: Idaho National Laboratory 

ISU: Idaho State University 

ITRDL: Inspection Technology Research & Development Lab 

MDA: Minimum Detectible Activity 

NCRP: National Council on Radiation Protection 

NRC: U.S. Nuclear Regulatory Commission 

NVLAP: National Voluntary Laboratory Accreditation Program 

RSC: Radiation Safety Committee 

RSO: Radiation Safety Officer 

RU: Responsible User 

TAA: Temporary Accumulation Area 

TEDE: Total Effective Dose Equivalent 
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TSO: Technical Safety Office 

VPR: Vice-president of Research 
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GLOSSARY 

Activity: A quantity of a radionuclide specified by the mean rate of spontaneous 
nuclear transformations which it undergoes. The common unit of activity is the Curie 
(Ci) or the quantity of radioactivity which decays at the rate of 3.7 x 10” disintegrations 
per second. 

Quantities of radioactivity of biological or environmental interest are commonly 
expressed in submultiples of the curie: 

7 -1 I millicurie (mci) = 3.7 x IO s I microcurie (pci) = 3.7 x 1 o4 s-” = 2.2 x I o6 min-’ 

(dPW 
I nanocurie (nci) = 37 s” = 2,220 dpm 

I picocurie (pCi) = 0.037 s” = 2.22 dpm 

The international standard unit for activity is the Becquerel (Bq). One Bq equals one 
transformation per second. 

Bioassay Interval: The bioassay interval for a particular radionuclide is the maximum 
time that may elapse between bioassays that will assure detection of the verification 
level for a given assay method. The bioassay interval for a particular radionuclide is 
determined by its physical and metabolic characteristics, and by the instrumentation 
used for the measurement. 

Committed Effective Dose Equivalent (HE,~o): The sum of the products of the 
weighing factors applicable to each of the body organs or tissues that are irradiated, 
and the dose equivalent received in each organ or tissue during the next 50 years. 

Contamination Survey: A systematic investigation to determine the presence, or to 
verify the absence, of radioactive materials in unwanted locations, e.g. on the body or 
personal clothing, on surfaces of objects that may be touched or handled, on 
equipment or materials to be removed from a restricted area, etc. 

Controlled Area: Any area, outside of the restricted area but inside the site boundary, 
access to which can be limited by the licensee for any reason. X-ray rooms and 
accelerator rooms are controlled administratively by the personnel who operate the 
equipment. Radioactive material laboratories are controlled by posting and locking for 
the purpose of preventing unauthorized removal of radioactive materials. Exposure to 
radioactive materials is prevented by controlling the materials, not by limiting normal 
access to the laboratory when it is open and attended. 

Deep dose equivalent (Hd): The dose equivalent at a tissue depth of 1 cm 
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(I 000 mg/cm2). 

Dose: Refers either to absorbed dose or to dose equivalent, depending upon the 
context and the units used. 

Dose equivalent (HT): means the product of the absorbed dose in tissue, qualityfactor, 
and all other necessary modifying factors at the location of interest. The units of dose 
equivalent are the rem and Sievert (Sv). 

Exposure: usually refers to any condition which creates the potential for any individual 
to receive a radiation dose, either from external irradiation or from internal 
co n t a m i n at i o n with rad io active mat e r i a Is . F o r rad i a t i o n m e as u rem en t s , "expos u re" 
refers to the intensity of x or gamma irradiation, specified by the ionization produced in 
air. The common unit of exposure is the Roentgen (R). An exposure of 1 R delivers 
almost 1 rad (0.869 rad in air or 0.93 rad in soft body tissues). Submultiples of the 
Roentgen are normally combined with time units to express exposure rates, e.g., 
milliRoentgen per hour (mR/hr), etc. 

Exposure Survey: A systematic investigation to determine external radiation exposure 
rates at specific locations where individuals may be present and potentially exposed. 

Extremity: A hand, elbow or foot, or any region below the elbow or knee. 

Eye dose equivalent: Applies to the external exposure of the lens of the eye and is 
taken as the dose equivalent at a tissue depth of 0.3 centimeter (300 mgicm'). 

High Radiation Area: Any accessible area in which an individual could receive a dose 
equivalent exceeding 100 mrem in 1 hour at 30 cm (1 ft) from the source or from any 
surface the radiation penetrates. 

Interval Inventory: 
laboratory each month, averaged over the bioassay interval, expressed in ALls. 

The total quantity of radioactive material introduced into a 

Minim=!!y e x p s e d  persnnne!: !nc!ivk!u=l!.s. who are unlikely to receive one-tenth 
(1 0%) of the ISU occupational radiation dose limit. This category includes individuals 
who routinely handle only small quantities of radioactive materials (e.g. students that 
use small, non-dispersible radiation sources as part of a scheduled laboratory course 
under the supervision of an instructor). 
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Potentially exposed personnel: Individuals who have a need to enter the Controlled 
or even the Restricted Areas as part of their job description or have a potential of 
exposure to a radiation source but do not normally work in the presence of a radiation 
field. This category includes janitorial, receiving and security personnel. The potentially 
exposed personnel should not enter into a High Radiation Area. A potential exposed 
individual is very unlikely to receive one-tenth (10%) of the ISU occupational radiation 
dose limit. 

Radiation-Producing Machine: Any device capable of producing ionizing radiation 
except those which produce radiation only from radioactive material. These include 
accelerators and various x-ray machines. 

Radioactive Material: Any material having a specific activity greater than 70 Bqlg 
(0.002 mCi/g), in accordance with 49 CFR 173.403. Also, any non-radioactive material 
(activity less than 70 Bqlgm) with surface contamination (both fixed and non- 
fixed/removable) that, when avera ed over each 300 cm2 (46.5 in2) of all surfaces, is 
equal to or greater than 0.4 Bqlcm ( I O  mCi/cm2) for beta and gamma emitters and 
low-toxicity alpha emitters; and equal to or greater than 0.04 Bq/cm2 (1 O'6 mCi/cm2) for 
all other alpha emitters. 

9 -5 

Radiation Source: Any radiation-producing machine or radioactive material emitting or 
capable of producing ionizing radiation. 

Radiation User: Any individual whose official duties or authorized activities include 
handling, operating, or working in the presence of any type of radiation source, whether 
or not such use is confined to a restricted area. Radiation user includes all the badged 
personnel as well as the minimally exposed personnel. 

Radionuclide: Any radioactive nuclide used in unsealed or dispersal form. This 
terminology is used primarily to characterize the form of the material and the nature of 
the use. 

Recponslb!!? user: An individual zuthCTize:! by the Kadiation Saf+ Coiiiiiiittee to 
acquire and use specific radiation sources and to supervise their use by others, in 
compliance with pertinent regulations and under conditions approved by the 
Committee. Responsible users must demonstrate, to the satisfaction of the Committee, 
competence in the safe use of radiation sources by virtue of appropriate training and 
experience. Responsible users must assume full responsibility for all radiation sources 
under their control. 
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Restricted Area: Any area to which access is limited for the purpose of protecting 
individuals against undue risks from exposure to radiation and/or radioactive material. 
The mere presence of any radiation source, if adequately controlled to limit potential 
exposures, does not necessitate a restricted area designation. Areas containing 
sources with the potential for producing significant exposures require specific 
authorizations and procedures or posting for access control and are designated as 
restricted areas (IOCFRZO, Idaho State Regulations). An area must be posted as a 
Restricted Area if the dose rate is >2 mremlhr or it contains >0.02 ALI of dispersible 
contamination. A Restricted Area will have some type of marked or physical boundary 
so that untrained personnel will be prevented from accessing the area. 

Sealed Source: Radioactive material that is permanently bonded or fixed in a capsule 
or matrix designed to prevent release and dispersal of the radioactive material under 
the most severe conditions which are likely to be encountered in normal use and 
handling. 

Shallow Dose Equivalent (Hs): Applies to the external exposure of the skin or an 
extremity, is taken as the dose equivalent at a tissue depth of 0.007 centimeter (7 
mgicm’) averaged over an area of 1 square centimeter. 

Swipe Test: The detection and evaluation of removable contamination by 
measurement of radioactive material wiped from the surface onto an absorbent material 
such as a filter paper. 

Total Effective Dose Equivalent: The sum of the deep-dose equivalent (for external 
exposures) and the committed effective dose equivalent (for internal exposures). 
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RPR I 1  - RADIATION OR RADIOACTIVE MATERIALS LABORATORY - 
RADIATION FIELD AND REMOVABLE CONTAMINATION SURVEY FORM 

Instrument used: Serial: Calibration Due: 
Instrument used: Serial: Calibration Due: 
Instrument used: ~ Model: Serial: MDA: dpm 

Date: Performed by: 

Bldg/Rm: Program: # 
Nuclides used: 
RCL: dpm/l 00cm2 

Comments: 

Reviewed 
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RPR 13F. RADIOACTIVE MATERIAL PURCHASE AUTHORIZATION 

1. All Radioactive Materials purchases requests must be cleared by the Technical Safety Office. 
2. Radioactive material purchases must be submitted at least three working days in advance. 
3. All Radioactive Material Purchase Orders are to be addressed as follows; 

Responsible User's Name 
c /o  Technical Safety Office 

Idaho State University 
Shipping 81 Receiving Dept. 

638 E. Dunn St. 
Pocatello, ID. 83209 

4. Forward the purchase request and this form to: 

Technical Safety Office 
Box 81 06 

The attached requisition specifies the purchase of radioactive material under Idaho State Universities radioactive material license. 

Rcsponsiblc User: Program #: 

De]%: Supplier: 

Autliorizetl Isotope Chemical/ pliysical form Isotope Possession limit Isotope Amount Reqiiested 

I ccrlify I :urn allowed to posses this material and that this purchase will not csceed my radioactive matcrial possession limi L. 

Rcsponsiblc User Signaturc: Date: 

To be COmpkteCl by TSO Staff - This purchase request has been reviewed and verified by the TSO 

Users LiiiiiL: Users Current Inventory: 

lSCl ILiinit: ISU Current Inventory: 

Lab ALl ' s :  Bioassay Frequency: 

L i b  SUI \'cy 
Frcq"Cl1cy: Verified by: 

TSO STAFF 

I ;11~j31.0vc/disappl.o\ie this radioactive material purchase: 

Page 60 of 65 



12adialion Sol'cty Officer: Date: 
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RPR 14 ISU-I REQUEST FOR SHIPMENT OF RADIOACTIVE MATERIAL 

This form is to be completed for transportation of any quantities of radioactive materials. The individual 
desiring transportation of the material shall complete the form and submit it to the TSO for approval before the 
material is transported. For repetitive intramural transfers of the same material, a generic form may be used 
repetitively. THIS REQUEST IS VALID ONLY FOR MATERIALS POSSESSED BY IDAHO STATE UNIVERSITY 
[References are to Department of Transportation regulations, Title 49, Code of Federal Regulations.] 
For Transportation Between (ConsignorlConsignee): 
Name (RU): Name (RU): 
Address: Address: 

Phone: Phone: 
Packaqe Contents and Hazardous Material Classification: 
Description of Material (SolidlLiquid, Serial Number, Type of Packaging, ect.): 

Item Package 
Activity Activity 

Nuclide (Bq/Ci) (BqlCi) 

Type of Request 

One Time, One Way 
One Time, Round Trip (Same Day) 
Routine Shipment from (date) to 

(Signature) (Date) 
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RPR 1 B. REQUEST FOR RADIATION EXPOSURE HISTORY 

andlor TRAINING VERIFICATION 
(Please type or print legibly) 

Organization: 

Address to  send information: 

Attention: 
Radiation Safety Officer (if known) or Supervisor (indicate which). 

To whom it may concern: 

Please send the following to the address indicated below: 

My radiation exposure history. 

Verification that I received radiation safety training appropriate for independent 
with radioactive materials and/or radiation sources. 

‘C k 

Last name: First names: 

SOC. Sec. #: Birth date: Mo: Day: Y r: 

Inclusive dates of work with radiation (mlyr to mlyr): to 

Signature: Date: 
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NRC FORM-5 
- _ _  F ' > C  

OCCUPATIONAL DOSE RECORD 
FOR A MONITORING PERIOD 

. . . . . . . . . . . . -. 

: K I V ~ ~ : ~ T  A.:T ETAT5I:ENT 

. . . . . . . . . . 

4 
I I 'I. 
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er for Declaring Pregnancy 

This form letter is provided for your convenience. To make a declaration of pregnancy, you 
may fill in the blanks in this form letter, or you may write your own letter. 

eclaration of 

To: Technical Safety Office 

In accordance with the NRC’s regulations 10 CFR 20.1 208, “Dose to an Embryo\Fetus,” 
I am declaring that I am pregnant. I believe I became pregnant during the following 
approximate time: (mm/YY) 

I understand the radiation dose to my embryo\fetus during my entire pregnancy will not be 
allowed to exceed 0.5 Rem (5mSv) unless that dose has been exceeded between the time of 
conception and submitting this letter. I also understand that meeting the lower dose limit may 
require a change in job responsibility during my pregnancy 

Signature Date 

Printed Name 
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