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1.0 INTRODIJt'fioN 

Urmierz i·eceived Source Material License SUA;.J5~7 011 July ~9; 20l 1! In µc~prdat1ce'Wifh lO CFR. 
40.65 and Source Mat_eri~l Licen~.e SU~t 1597 1J1w~~r.'.? E11.ergy CQ11Joi",attg11 :st1binits t}i¢ ,flt~t half 
201.7 · 8e1ui-:Arnm~l Efflnent ~nq Mo11Hgd11g Repoxt .8im1111ar'izliig ·the ofJei:~lion,al effli.1eht and 
f1ttvirpm1:regtal pioi1itqdng ~ctivhleirmortitqted fot the Nlcho1s Rai1ch, tla11k; aiid Jane b611gli Uiiits. 
Sehii':"Ai111i1al t'epoi'thig i~ ·ped:'ot1hed ;acccfrdillg to SlJA,. l 597 Lice11se Cohdition 1 LI atid iqclµd,es 
i11f'ot11mtioii for the perfod o:f.Ja1itiai·y 1~ 2017 tlu·ough Jun~ 30, 2017; · · 

2.Q OPERA1JQN~L MONIT()RJNG 

u'ranerz 

z.) Pi•vc1m~tiQJtArcas fo Oi>¢i·atio11 and Resloi·atfo11 

:Lic~m_se· C<mdition n ,1(1;3) teq11ires a se11)ia1unml tepott that discusses the status .of p1'odi1ctioii 
a~·e~S in OPe.ratipn an.9 res(91:atio11~ 'IJ1~s. infonuation Was ii)~h1ded it) the Qi.la)1etly Repoi'ts 
stibinitted to the NRC on April 27 anc:l Jtdy 2~, ~017~. AF, described Jn tho_s~ repotts, pw(luctio11 
cohtinue<l at :the Nichols Rah ch Uiiit ih Production Ai;ea #1 (PA# 1) .jn 11eacter l}Qt~_se§ l tltrnrn~l~ ~ 
·and begaH iii P A#2 hi Jrnadet hoiise 9 chli·h1g 'the .l'eport pedod. In additlcm, no 0operatio,1al 
activities ocqmred at the Jmxe Dot1~h or Ha11k U1iits dul'ing the repol't period. 

2.2. Long.;. Term Ex~ursiQns 

Licei1se,Coi1ciition 11 J (B) i;eqtiires a semiannual i~eport ~hat 4if!Jypsse§ thy &fatu$ c>f a.ny l9ng tem) 
'¢xcurs1oris. As repol'ted in the Qimderly Reports .frl.e11tioned above; no wells w,e1:~ wi ~}{(?lJl'Sion 
~tatu.s tlnd.og;: the i'eJ~oi't ped_o·c1. · · 

2~.~ J;>ispo~alWcll. Volum~~ 

Lic~nse Condition lO)J -requires t.he yoltJBWS. of sQh1ti01~ ~lis1msect ill ~~aGh di$J)O_sal W~ll to be 
reported in the aiml:ial repmt. Uranefa presently .has two (Jeep' cHsposaJ wel Is· pern1ht:ect thro.ugh 
the Wyoini.ng 'bepartt11el1t of Erivifrirurierital Quallty, Watet .Quality Divisioi1' {wpf:Q.;WQP), 
'(l>j;}:rn1it 10..:392). The vohni1¢s ofsoh1tfon ~disposed in each cllsp'Osal well for the 2017 ·period will 
~be i.1icih1ctecl j11 the· July throt1gh bece1nbet .~.O t 7 S_e~i1ja1it)uf1l R.epott to theNRC. 

2A Mechaiikalliitegdty Tests 

Lieei1se '.Cmiditioh .11; 1 (B) i'equfres a sen:iiaiumal repol't · tha~ provicles ~ ,~l1Q1111ary pf Jl)ech~1tic;:al 
i11t¢grity tests (MiTs). A suWuilary of MIT tes\llts di.11'ing the teporl period. was included in t.he 
Ql1ai:i¢riy R¢pQrt~ mentiotwd, ,a}Jo\re · 

January- Jtme ici17 Semi Annual Report 
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3.0 ~NVIRONMENtAL Jv.tONl'f()lUNG 

'3,-j Gl'otuiCJ Water Mo1lit<frillg 

~~ ~ccor~l;\t~~~ with Lic~1~.s:¢ Coiidlti011 11.$, mo1ilt0r. weUs in the. progpction pr~a ;(pe.riinet¢1:, 
overlyh1g a11ct Jlllclydyb)g :w~lls} axe. sampl¢d fot exGi.ir$.io1i parafoeter~;· Per Licep~e-Conditicni 
11.l(A),a sumrmtry oftheweekly ~~cm$io11 parauwtei' V~luet?, .6pir¢ctiye. aqtio11st~keil, and the 
testilts dbtaii1ed for .all welts 'that we.re cm ·excursiq_1} ~te pi·o,;1de.9 ,fo .the above 'refereilced 
Qttatt¢dy ReJ)orts stibmitted to the NRC. · 

Licepse Cqi1diJio11 l 1)7 r~qu-ire·s :an ,al)lltl~l eyaJuatio1i of tl1e iinpacts . Of JSR optmitioi.1s cm 
pote~itial 1gi·oJ1ild .. wat~r iJ~~rs; ~rnrnaJ §.anmli.ng of '111 dp1ne$li¢ a1~ct Iive.sJoc~ wells located witliin I 
kiloinefe1' ofthe f>i·od\.1dioii area 1i10,njto1:'.ring ~,,~ns and s~11?1~1itt~l of:the ey~Jt1atio11 and sampling 
re,imlts as pai1 of the anmi~l reportihg to the· NR~. Coll~cted s~mpl~~. are apalyzed at an off site 
labor~tory f(}i" liatltral lll'anirnti, radiuili+226, ai1d thos'e con~tituents, 'chl()t;i.~le, 99ndu,cih'jty, .and 
a,lkalinity, a~ Us.ted in S_eptiw1·5;7.8.9 of the l'ic.ei1$e applicat,ion .. Tiu~ sa111pling resitlt~ ~ncl a~111u~l 
e\1ah1ado11 will be foclucled in :the Jttly tb.ro~1gh Decenib~x .7017 Se1tii~Aiuhial EfflueiitRepoff to 
theNRC. . . .. . . . ... . 

3.2 Su1·fa~c w~ter'M:ouHQtii:i~ 

fo :accotdahce with 'Lic~11~~ 001_1diti_o11 11 .1 (D), Regulatoty Gukle-4. i 4 and Sections 5: 7.7.3.1 and 
5.7.8.l'l o(the:Iice1ise a1)piication~ surface;! wate~) ifayaiJQ}Jle; Will be. coUe¢ted and 'aiialyzed fo1~ 
total '11raniliin, Th.:230,. Ra'-226, atici Pb.;2} 0 :at least ~lllU,~lly; OJ: .q11~1:fo!;ly if wate.r is p1;es¢l1t. 
There aJe hvC> siu'fac~ water s~lf-saiiiple1;s located at the Nichols Ra_ncli Unit. Appei1cli}{ ,A 
:c:ontaitif:l :the ;surface water:q_uaOty resql.ts fotth_e repoi'l period. · , 

As pei" discilss1o11 wHii'NRC staff on :Sep~e111ber J '1, ,2QJ 4, theJlanka.na Jat1tj b.ottgh 'ithits are not 
01?ei·atio11al at this ti~ne; th~i·efcfr¢~ · stirface\vater· 1no11itoring will nqt occtl1; llt)til pi'.oCloctfoii begl1is 
iii tJ)e reSj}e~HV{!·areas · · 

3.3 U111>I,amlecl Re•ea~t!~ . 
1Ju.~re was. q.11.e. report~qle \l!)plaru1~d r~le~s.e ofprod(ictl,011 solution d1fril)g.ti1e repol'~ipg peri.o(J 
that was repq1't_ed to ·the "NRG 9,11 June. l~, 20 j 7,; J)q~u_il}e11tation J)ert~iniiig to the uhphiiufod 
:releases is inaintait1ed .Oii site and avail~ble te> tn~pectors :on sjte. \tpon t1lefr re.ques.t. 

3A Scclfo1¢;1NnHi Soil SautpH1~g 

. l11 ~~~<>r4a~1c~ with Li¢e11s~ Co11ditioti fl .1(0), Regillatt:fry.Gi1tde 4J4 and Secfi_on '5.73/J oftJw 
license appfication, se.diment a~1d soil sarppJe$ will be c9llected arinuaiiy ahci analyzed fgr total 
b1'ahiun1, Ra-226,. -Pb-2lQ and. Th~23Q. $an1pljng rest1lts wHI be tepotted ill the foiy thfoitgh 
'Pecenibet 2017 s'e1hiamrnal iepOt't fo the NRC~ · · · · · 

Uranerz. 
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3.5 Air Pattic1t1ate, Rado11, ancl Gai11ina Radiatioil Mmiit01·h~g, 

Ii1 accordiu1ce with Secticni 5.7.7.2.1, 5.7.7.2.2, rii1d 5.7;7;6 of the approved 1icei1se .application 
. tira1ierz 1haintains .:af1 ei1'1ii"01iri1e11tal 11ioiiit6ifog 1>:r.'og1'afil at six locatio11s· atoUnd .:the Jiee1iSed 
Nichtlls R.a:t1ch ··facility. Th¢se ~statkms are;llS'ed tq: 'lnoiiitot ~fr i>ai'ticttlateS; radori, a1tcl passiv¢ 
g~mni'1.measure~1:te1jts. · · · · · ·· 

The six envfroiut1ental 11Ioiiitoi'it1g station l0catlo11s tfre'as·follo\V: 

o NA-liNR-1, 1rio1ritors,:the h~~frest :fuil th11e 1'esident at Diy FOtk Raiich 
~ Nk-21NR~2,' is located at tl1y s6t1theit1 license botuidary aiid tholiitofa die aow11 witid 

coiitlitiohs 6fihe north\vesnvit)ds fonhe CP:P. · · · 
o NA-3/NR.:.3, ,fa located .at the noh1.1e1~i1 Iiceilse bomiclaty 'and 11i01litors the. ·dowhwirici 

c6'iiditioi)s ofsoiith west witicls fc)i:: the wellfield and the CPP . . . . . 
o NA-4/NR.~5. is ·1o~ated at the eastehi Ifoe1fse bdmidafy a11d fa the bac~gfotind sta:tfoh 

~1pwlu:d fo:nitthe welltjelct arid tb~ CPP. . . . . ,-
o NA"'.5/NR"'.,6, fs lqc@ted wes.t of the CPP ·and monitot$ the dowmvind condi_t1ons of the 

eastedy winds that p_9cur ~t night 
fl) N'A.-6/N:R~7. is locatec.1 north_ea~tQf the CPP anc{Ui()i)ifo1:s the man camp that fa lji~torically 

the !naxima1ly e~po,sed 111ember of the publig. · 

Air partic~1l~lte ~samples ~r~ yOllec~ed weeldy ~nd th<;m conmo~iteg quart~rly for am1lysis_ by an 
outside labon1tory. . Appendix B conta.ins tl1e air padiculate .data .collected .from 'the- six 
.envirohllieiital fo1ig:.1ived })ai~tictilate air moilitOritig statiops' f6r th~ 1;epO:rf period. 

As 1tientiohed abo\'e, ract911 gas Is al~o 1110~1itot~d co11titniol1sly *t the six aif !Jartict1i'~te stations . 
.Ill. accoi"da11ce :With. :cloctinie1~t. ,¥Li701:9A23.3 \vhich i~ .~·efete1)ceo . :t1ilder :Ctocinnefit 
MLl 7019A24 l in Lk~ms.e Go_n(litio11 9.2 there are <tl~o :~ight fid~ljt!e>Jwl i:aclc:Jt1 detect9rs 
s.~11-ro11ncH,ig the CPP and s'ix surr9und!t_1g the ac'tiye weUflelc{ \vl~~cl1 8-J!; i1sed {or public 'dqse 
assessments and personnel dose assessinents; The liistoi;!cal location k11owh as 'WellfielCl (fence) 
was Iocated on the htfoiidai·y of Header Ifotrse 1. With the ac1cilti011-ofHeadef House'9 dtfritig· the 
report pedod, the Wellfiefrl (feilc(l) tit,dJ::>ti detectot wasJocated in betwe~ii HeadeYHot1se l aiid.9 ' 
SQ it ";ill 110 Jdng~r· }?e lJ~PQfteQ 8-S ~. SlUT<mndi}'J.g well.field ~1JOllftp1;iJ)g Jo9~fion; J!l Qt°d¢ttQ repJ~qe 
.iJ a m~w pas~iy~" ()Utdoqr ,i:adq11 n1oriit9~· wa~ i.i:1~talled design~t¢cl a,s WFNI{-2: begiiµ1ing J~n,uary 
2017. InadditiOn. to this 1ocatioh,'t\vo additio1fai iiioriitoflngl6catiorts 1iavebeen added, NCBM"'.3 
and NCBM-4, to accomit for expai1sioft of the Wellfield .·iii accordance With Ciocuiliei1t 
'ML170l9A2:3'3. Passive oi1tdo,ot tadon c1e.te9lol's are ¢Xcban.ged quartE:fly Jot the~ six 
~nv~rotunental le>catfon:s an& -selili-at1i1\1ally for the w:ellfj~kl :an~I-QPP locations. a~ requited, aqd 
sei)t t() ;Landauer fo~· {maiysis. The radon.i11011itoring data is,~hmvn in Appendix C, These value~ 
are then cohipai'ed to fado1i dalighter effltient 1:eleases foti1id fo io CFR 20 Appeticlix·B\'alues fo. 
assess dose to the pttblic~ 
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·Uranerz 

:f\s 111e11(i.oned aboye; pas~ive gamma radfa1tion ·js. monifoi·ea c(mfinuot\sly at the six afr padiculate 
stati'01is. The. monitoiing is p~iformed. ~1si11g .()pticcilly :SJinmlai~d Lmnit1esc~nc:·e (OSL) 
do.siinetets that ai"e ,ek,cl~apged ·~u1d ~nalyzed ,qy L.andaiJ¢r quartei·I):'• The p~ss~ve g~p}J)!H radic1tion 
111p11itoi'hJ,~ data ls shd.\vi1 i11 Appei~clix )J., · 

3.6 Effl1Jeiit Monitoring Pto.g1·anJ, · 

the effl1)el1t m:onhod1ig prog~tn~1 is desjgn¢d to iJ>eet the i'equireinenls of i O CFR :40.65 aiid is 
repode~l · h1 ac(!oreianc:'e . :wiili Uic~ps~ 09»~h1oi{ 1 J J ·. . Safo}Jlit1g oqclirs inside the Cel1ti"al 
Prnces~ing :}?lant{C~P) ,xpqi1t1Jly, J)~eP· PisposaJ Wells, (OPW) s.~111i~ammally, ~ma th:e. headei' 
hoi.1ses cfua·fterly;to iileasi:1fo .loiig-lived pai·ficulate efflueiits iii ciccorcla11c:~ witli NRG Regtilato1:y 
·Gtlid¢ ~L3.0. The0i~esi11ts are su1ti.hladzed in A]:>iJei1dix E. · 

$a1tiplhig also bccm;s i11sicle die Ci>:P, bbV/, al1d the herideJ.· holtses· fo iii¢asure i·adon .efflue1its, 
usitm.t)1~ mocHfled 'Kusi:iet:?; methq.d.- Tlu~se 11i.easi1reri~en:ts al'e t~ken in accotdance \vith NRC 
l{eg~dato1:y Guicle ~.3'o. Radon 1rionitoti11g aJsQ ~ncludes tjuarh~rly saniples of at .least to% of 
operational 1:ecove1:y wells t1si11g the modjfied K.u5nqtz.Q1eth9CI as well ~s ·111eaS\tJet'9e~1~s pf 1:a.dcm 
:fa1.litted fi;oni pofrit sohtce tank :;,rei1tilaffon located in :!he·CPP 1.1:?hig Method 11;5 fr9m 40 CFR; ()J 
Appendix B. The 1·es'tllts al'e smhlhatized ih Ai~Pei1dix·.F. 

·the total .ef:fluems J~l11itted dufoig the inonitotfog J)eflod are a smh ofeach som'.ce's :effluents and 
ar¢.qalcadat.edfotlong-liWd ,parUct!late a11d tado11 effl.oei)ts; as shoWii )Jelb'w. these afflohnts afo 
c()mpar¢4 · to ~per~~i9.i1~I pi;oj~~U()ns ii1 · th¢ lic~nse ~1JPfica1io11· :ai1c1 wfU ~be aoal.Jzed a11d 
summarized in ·the annual .AI:ARA r~PC?t~t inc,tu~eg wit!1 this repprt .in (Appendix Q). · · A:vet~ge 
cbncehtratlons are taketi frofri Apj).eildix E and Appendix F anc,1 tl.1e · 'bac.kgq:mng {BI9)) 
cohcentratio11 fot U--Nitt is takeh from averaging the conceiitratioti of U.,Nat for NA~4 for the 
perfocl ni.oiiitcired 6vhich .fa I :OOE-16 ~tCili111). ·:The average:backgi·o'i1hd co11cefffratioi1 of radon is 
foi<,e11 Jro111 avei:aging 'the ~Qnce1~trati(j11. :of i&doi1 tor NR:-5 for :fhe p¢dod. ihonfrorecl (whfoh iS 
2-.:5,E:-1.0 JtCi/mI). . , . , 
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fqtai i1fflu~Ji'{fJ}ivaittraJuh11i:ittm (pei~_odr,idnt.(qfiici) · 
. . :::: {O:PP µCt)+ (:8¢4d~r HJtuse~µti),+·:(DDWjtCi) 

:- . .'. "'· .· .·-· .. , . . 

!., '. ~ ·_. : 

,"- f Aiw·,CrmP ~40'" P.f{b &onq,(~~J" 1);S'.gQ(diitJ ~'7l!,s1Ji~;~J 
~ 262,80'0(111mut~s r/f op,~fqtloits' ~np~1~ioaf?ioxiif(j~~~.a) . . .. ;, 

·: ....... '·1··1 '· ( :•. ... .. "· •. 

DDW(µC~)~ 

·""· [MJJ. er11f (~T) "- BfP CMc.(~;{)j ~· J;Znt~J'.ili) ~.2M1~ (i:ij 
*'292;~Q,Qfoit?ti~tg~:Q_fr~pe'rq~l.<Jfl§.t1iPE!tfotl:-rvon1to.1~¢.d),· . . . . . . 

:tP.'P (µc.l) :· r2;a1e.,..13 .--- too£-~6.) .'!: t3.;soo ;~ 28,316;~ 262,aoo :::: za.19 µq 
. ·' . . ~---· - ' - . •' 

TotalEffl1tiifits:of:u ·"""" Nat~(ifir1~io&1no1iitiil'ie'd) ::-:: :;l~; 79· + ~.~9.7:f"~.9fJ = ~.µ/7~ :µCl 
·;::: ·3.. (j73 E~$· Cf:of N(!JJ.trql'.ffTCl/l!i:lJm . 

Uraner'z 
Janua1y;.:;:June 2biiSemiAnriualReport 
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·Uraherz 

TotalEffliie'nts of Ra.dmrarid its P1·oyeny (p~rtod.inoJtittn·ed) 
= (CPP (~iCi)) + ,(CPP TaJtfls{µCi)) + (fl.eader fl01t$f! {µCi)) 
+{HliW (µ¢()) + (R,ecove1•y Wells (µCi)' t (Sp~Us (µCi)) · · 

CPP'(µCi) 

:il v g. Cone (Wi) * 9 ,,1E'""8 

· . (1nl) 

. µCi/.· . 
. '·ml 

WL. 
. .. .·. . .(µCi) 
-BKD Cone. ·-.. -l • .m. 

* 13,500 (cfm) * 2Q,;3l6 .ft3 

* 262,HOO(foinutes of operp,tiqns fri p'f!riocf.111.0nitor~4) 
. . 

r;Pp Vent~ (µCi) 
µCi/ .•.. 
· ml 

Avg. Cifnc (WL) * 9.1E_;0 
WL 

. . . .· .(· ~tCi) .. . . . ... 
- BKD Co1u; .. -.l· .. * 293 (cf1n)_ . 11l . . 

* ·za,316 (;;;) * 26Z,800(111inutes' of dpefritions in perJq!f. mon(tote<l) 

January-,Jllrii;! 2Q:!.7.Seh11 Annli.a! R~pqit 
Paf!e 16 



. µCJ7· · ... 
'· ··· !nl 

WL. 
. . . .. (µCi) 

._ BKD Cone; mt Avg. Cone (WL) * 9.1E-8 

* i,275 (c/111) * 28,316 (;;~) 
* 2f>,2,800(m~nute$ or Qpe.rations in·pe,r:iocl moniiore~l) 

DDW ntci) 
.'·µCi/ 

' 1nJ ' ' c; 
B}(D C """ (µ l) -- ·. . one. ·-... -

WL . ml· 
Avg. Cone (WL) * 9.1E-B 

. . . . (·.,mz)· * 1~275 (cfni) * 28,316 f t 3 • . 

* 262,800(111.inutes ;ofopetaJfo1ts ht~pe.tlod monitored) 

µCi·· ·· 
lnil ·. 

WL . -- .81(1) Con_c. (~~t) /l.Vg; C<;n~c (WL) ·* g.lE"'"s 
Well · -

;;< 259 (1Jiaxim1mi1utinb'et of pperq..iiotialree(Jvety we_lls) 
hil' ' •' 

* 3,0.QO (e.inmision rqte in~··" · · · · .. · · · · ·· · · 1mn .J 

* 264,800(nWhttes of opei•atibns i?i:peNod 1n61lit6red) 
' ' 

Urailerz 
January~ June 2017 Senil Annual Report 
pa g.e 17 



Spills (µCi) 
:::;: There We1·e wj spWs that co.ritrilmteci i.(.gtef:talile mno1Jnt~ o i 1•ad01i t6 tile en:vif Dnlne1it d1lting :the 

qpp(µc.O ::::-I(o.o.ios * 9,.1E'·~u) ~:;2'.50£~101*·13~s·op ·*· z~,316 * ?62,a·oo = 5;s:3'£4 µci 

'¢f'P ~ents (~ttO =' [(i2.6'.!''9.tE~8)- ·2.5o·e"'~-0l ¥293.:i: 28,,316.~ 26~,H.Q9 = S?~~,E6_µCt 

fl~g,qerJJous~ (~tCi) = [(0.009$ --~ Q.i.E-i8
) - 2.50lr"'J0

] -~ 1,275 * 28~316 * 262,8.()0 = ~7150 $3 ·µCi 
., : . - ' - '. • i:: ' '., :· ' :, . ' ' .. ' - • ' . . -. - ~, Y" • ~~ 

;QDW (~tCO _; .'((0.0077 '1:'9.iE"78) - ·2.soE-tQ) *' 1,275 * 28,_319 * 262;a_op ·= SAO \£3 µCi 

:Recovet:y Wells (~tCO. · [(0:5170 * 9.1E-8
) '-'- 2.SoE-·16] * ~$9 * 3·,000 ll<2(?2;800 == :J,.;70 £4 µCi 

TO:tal E ffltten:ts of Rad.bit and. its Phjg(!ny {pe1'ip~;mo1.ttto1·e~IJ 
:...:. 5. 53 Efµti + 5. 46 E6 µci + 7. 50 E3 µCi +s. 4Q l?3 µCi+ .. 1.10 .E4 µl;i == s. SSE~ µti = S. 55 ·C:iof Radon atid its Pr'oiJenji · · 
- 22'2: R((don is assu1ne.d to be ilf eq1iilib1~tum with #~$~iqttJi11~cJ.pioqen_y~ 

3.7 Mctcol'olQgical J)at11 

Ifr accorda1ice with Licynsy Qo11di#on ~ Q,I $ uw\~prologic~ai d.afa }$ colfocted hi 01·ciet to vei'ify 'the. 
data to be 1~ptesentatlve of fo11g term congiti91)~ lilt Nichol~ Ran.ch JSR P,r(Jject. Urauerz has 
requ¢.ste'dte1i10,1al ofthis.Jkeilse conditfo11 arid are awaiting revi~w ;a11d apm·ova_l fr911:1'NRC. The 
d_at~ ~qJle~ted i)iGh:ide_s lehmerature, wind speed and ,difoctl'oi'L This repo1:t will b~ gi_b111jtt~d i11 
the ,J tdy.,,D~9e_~1iber 2017 ~<miiannuai r~p()rf; · · 

A ,1:eview of thy preyjoµs n~port ~lfQWS llQ ~hanges: in coilditiohs wa1'fa11tirig .8· change tn 
enVil'Oimietital 'inonitoringstafici~s 9ri:ado11,9et~ctors ~t this iitwe. 

J3foas:say samples afo-coliected oh all e1nployees at initial hil;il)g .. Mcmtl1lY ~ampl¢$ al'e coHecteo frohl 
pfailt ·op~:ra:tors. Afialysis is performecJ by. m1, out~ide Jabol'atQry. The bfo~ss~y i~esiJlts afo ·si.11i'lh1a1'izeci 
annually, purstm_11t t() 10 CF;R·:P~1:t 2Q, $1,tl?pad M a1,awill .bein:ch1ded in th~Julythfougli Decen1h~i: 
2917 §ymJ~Hll\~~l r~,pori. 

;urc,iner~ 

Jar1l)c.iry·'-·J1.fil~ 2017 S\?riliAf@:ic,i( Report 
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5.0 PUBLICDOSE 

i () :CFR 20.1301 reqbires that each NRC licei1see_ cond\:1ct theil' opei'atlohs in a inannet· that the total 
~ff'ecfive dos~ e9u!val~qt'('[BqE,) t9 _m~~11b.~r~ of~he: J?tih,li9, ;c1Q(;}~J1:p.f ~?{.c~e..4 1 ~O _iiµ:e1i1 .iii-~ ye(}r, a.ncl 
d1~Uhe d,ose froii1 ~xteqial l?P~1);c~~ iri ~11y 1mr¢sti:icte<l:J1re_C1j:l9~s 1wrexceed 2 mre.D,1 Jn apy. hotlt\ 
:(\.gcliJio11a~ly, _10 QFJ.l '20~1307 reqt1~res licensees to show compliance Jo -these dose ~imits by 
deilioi1sfratit1g bifo of the foliowhig: ' ' -

1. show by acHml me~~qtem_ent, or cafotdatio11 thaJ the TEPE fo U1e 1)uhli~ cl9es not 
exceed mo mtefu· 01' 
'J: ... ·,._ :.· ·-. . - ' , .. :- ' - ~ -, . . . ' . ·. . ., 

2. Sho\V that the anhtial a-i/ei·age conce11tration of radioactive effluei1t teleased at the 
restricted 'boundary do iiot exceed the values iii Table2 of Appendix B jn 1 o CFR 20. 
Al~o tlJC}t the. ex!er11C}l dos~ to an individ,~ial contimiously present in an unrestricted area 
wpukJ not-exgeed 2 mrem jn aJ! liot!r. 

TJw ptJplic; Q()S~<cl~ta j~ ~tnnma1:ize~! aiwt1ally apq i.s im~hicled i1~ Oil§ _se1nj.,:a1_11mal i:epcut V-\.pp~ndj~ 
Q) .. 

§.0 ~1\.'li'E1'Y J\~J) :I!:NV!RQNJWENTAL REVIEW PANEL (SERP) EVAULATIONS 

Per License Condition 9.4Et Uranerz shall ftiri1ish, iii ril1 amiuai :report to the NRC, a description of 
sllch: chai~g_es, te'sts, .oi· experiments, h1chtding a. suim11ai'Y of the evaluatioiis :Jfa{de by the safety al1d 
e:nvfro11111e11tal ,evah1ati01i }Jati¢l (SERP). A $till:u)1ary Q(SER:rs 1Jeifom1ed durli'ig th~ aJU1UJtl .1'¢pott 
pe1;iod 'viU b¢ hwludecljq the Jt1iy throtigll, Pe~e111~er ~emiai,umcil i~eport to the NllC'. · -· 

As reqtdrecl by Lice11se co11ditj()n 1L2, Jlfe lice_p~~e ~lu~U §ttbniit the )'e§tUfs of' the annp_al revi.~w o( 
tl~e radiation 'jJr()Jectio1~ program -cmitent. and ·impl~menfation ,perfotnie(J in C\CCordance with 10 CFR 
20.1101 (c) {I.e., the ALARA Ai.1dit). Tfrese .foshlts siiali hichr<le ah. analysis -of doses to inclivkllial 
imfoihers of the j)ttblic. A copy of the 2016 ALARA Audir is 1nch1ded ill Api>ei1clix: Ji. 

uranerz 
~~~u~:rv .,..Jl!i_1e 2917 semi Afin\11i!Report 
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•Sample LOcation, 

.NRSsW 
.. (Cottonwood o Nich·o1s) 

NRSSE 
'(Cottonwood U Ni,chols). 

NRSSW 
12Jun 11 

, (Cottonwood o Nii:hotst 

NRSSE 
12Jun.17 

. (tottonwoodiJ Nichols), 

Notes: 

MDC= Minimum Detectable'Conc:entration 

RL = R_eporting_Umit 

Uranium-Natural (Total) 

3;91E-8: 2:03lE-iO 2.4E-9 

6:17E-8. ME-9 

Energy Fueis hie. 

Appendix A 

Surface Water QualityA!'lalysis 

January to June 2017 Semi-Annual Report 

Radium 226. lead210 

Notsampled, Dry (checked 3/30/17) 

Not Sampled, O'ry (checked-3/30/17) 

3E-10 'GE-10 

.2.E-10 2E-10. ·9E~10 GE-10 

Thorium 230 .. 

.iE'-10 2E-iO 

:.lE-10 2E-10 



i:n·e_rgy Fli~ls.ln~. 
AJ>pendlxB 

Long Lived A_rrJ>artlcufate Data 
JiJnl•arv.~~ June 201'7 SemFAnn_ual R11port 

Percent 
.tOCFR ZO.f\Pi> Conce~tratlon ' 

S_11mple L<ic(!llon 
S~mpl,e 

Radli:inudide 
C1m(:(lntrat1on Er(()r JLD 8 :table 2 · %(0o(ls~ot 

'p¢~1o~ (µ~t/~I) t(µCl/n1I) :(µci/nil) .varti·es inc1µ_d_e 
<itciJ,riii) mlckgroµnd 

. Subtraction) 

· NA-1 
Ali'_S!atto.r\ 
Nearest Resident ·1st ~uarter U-Nat 9.7E-17 • 1.0F16 ;9E-14 0.11 

Th-230 2.2E"lG 1.1E-i6 foE-16 3H4 0.73 
Ra-226 .9.4E-i7 S.3E-17 1.0E:.16 -~i:-13 6.01 
.Pp~2i0. i;4E~i4 .f.3E-1!; 'z.O_E~l~ Eil:~i3 2;33 
Po_-no 6.4E-.15· 1.3E-15 :2.0E-15 9E~l~ 0:11 

2nd Quarter .li-Nat •1.iE-16 * 1.0E~16 9E7i4 6.13 
Tli-230 c:i.OEtOO 3,1Eci7 fc)E-i() 3E-14 0.60 
Ra"22E! i.3E~16 ·6.2E~17 l~OE.16 9E~13 0,01 
·Pb'210 1.2E-14 1:01:~15 _2.0E-_15 6E~13 2.00 
Po-210 2;8E-15. UE-15 2.0E~15 9E-13 0.31 

3rdQuar_ter U-Nat 1.0E-i6 9U4 o.d6 
Th7239. 1;0E-1.6 :~1:~14 0.09 
Ri!·.226 1;()E-~6 9E~13 0,00 
Pb,210 2.0E-15 6E-13 0.00 
Po~210 2:0E-is .9E-l3 0.00 

4th Quart(lr l,Mljat :l,:OE-1,6 '.9E-i4 ·.o.oq 
Jh~23_0 ~.OE-.1_6 31:~14 0.00 
Ra-226 1.0F16 9E~13 0.00 
Pb~i10 2.oft715 6E~13 0.00 
Po~2iO 2.0E-15 .9E-l3 ·o.c:io. 

NA-2 
Alj"S~a~lon 
DO\vnwlnd 
Southern 
Bqunc!ary 1st Quarter l.),ffat 1.()E-i() * 1.0E-i6 ·9E~14 0.11 

Jh·:/~O .2,?E~l()· J.3E~1~ _1.0E-1() 3f14 (),9'3 
Ra7w; .2.0E-16 8._~E-17 ,1.0E-1() 9.E-13 0.02 
'Pb-210 9.7E"15 1:4F15 2:0E-15 6E-13 1.62 
Po.ilO s.4fo5 f SH5 2;0E-iS .9E~i3 ·o.6ci 

2ndQyarter U-r:Jat BE_~l.6 ~.: 1,CiE-!6 9E~i4. o.i1 
Th-2~0 6.7.E~17 5.9p7 1.QE-16 3E~14 0,22 
Ra-226 UE~16 2;9F17 l:OE-16 9E-13 O.Ql 
Pb~:ho i.3E-i4 i4E"1s 2.0E"is 6.E.;i-3 .2.i1 

Po-210 2.GE-l,5 1.iE:iS i;Oi:c1s. ;9E,i3 :0.29 

3rd Q(jarter' l)~Nat ~.o,g-16 9E,_14 ·o.oo 
Th-230 1.0E-16 3E-14 0.00 
Ra"226 1.0E-16 ,9E~i3 ·0.00 
Pb~210 2.oE-15 '6E-'13 0.00 
Po-.210 2.0E-15 ~E"1~ Cl.OD 

4tli Quarter U,Nat 1.0E-16 ,9E~14 '0.00 
Th-230 i.OE~i6 3E~14 0.00 
Ra-226 ~.OE-16 9E-13 ·o.oo 

1~h-no 2.0E-15 ~6.E-13 Jl.QO 
Po-210 2.0E-15 9E-13 :0,00 

'*No result provided from.laboratory 8-i 



En ~riiv F!Je!s 1,nc. 
A . endbfB ,· ,. , '·. .PP" .... · ..... , 

· Longll_ved Al~ Particulate Data 
JaiJuaryt~fone' 2oi7 s_emflArinualRei,>ott 

· .. :- ' .. • 

sami>fe 
i>erlOc! 

·toriceritrattori Error_ i.tb. 
Jt11~lo_nuclicle. i {µCl/n11) , - . ±(~~I/ml) (~b/mi) 

. Alr'Stat!6[1 
: Do\vn\vliici 
· North Bciunilary ist Quarter 

2nd Quarter 

U-Nat 
th-230 
:ila~22s· 

, pb:?~O 
Po;21Q 

u:Nat 
T!i-23() 
Ra~226 

i>b-210 
Po-2io 

3hl<l~ar(er o~N(lt 

, Afr :Station 

' :r11:230 
Ra-226 
Pb-210 
·fio::fao 

U-Niit 
Th~230 
fia:226 
j>b~i10 

;!50-210 

~115=~grolln~ ~ite 1st Quarter ti"Nat 

in~ Qllarter 

4th Quarter 

·rh:23o 
l{a-226 
Pb'-210 
.Po-210. 

U~Nat 

.Th,-~30 
R,a-2,26 
.Pb-210 
·PP"2fo 

:µ-N~t 
J.h-230 
Ra-226 
1>1),210 
Po-2:(0 

u:Nat. 
Thci3ci 
Ra_c221:1 
i>bc21o 
Po:'210 

7;3E-17 
.1;3E-7lG 
'S.4E~i7 
.~)3E~H 
pE:1? 

1.4E,16 
tJi~-i6 
1.7E~~6 

l_.1E:.14 
2.9Ec15 

8.sE-ii 
7.~E:-17 

.:(.3E:ll? 
J.5E·J4 
6.2E•15 

),2e,i6 
.2,0E•lQ 
1:~~~~6 
'1:2E"14 
'2.BE•iS 

'· .. ' ,·-

.. 1.0E~16 
" 

.,,.,. 

8.2E~17 1:p~.~16 
A.iE::i7 1.0E~16 

VJE~_l? ·2.oE-lS 
J;7!:;)? i,,OE-15 

* 1.0E-16 
8.$E:~17 1:ot-is 
S,9E-17, :i.oE-16 
t.QE~l? 2,pf:i5 
•1.lE-,15 2,,9~~15 

i,ciE:~16 
1.oe-1.6 
~;OEi~6 

?,.PE-!5 
i.OE"15 

1.dE~i6 

f,OE~f6 
1.q~::15 
i.OE-15 
i2.6E-1S 

'* 1.0F16 
6.3Ej'7 1;ci'E-16 
"!i:3e-i7 f.oE~i6 
!)l_E-~? 2,0E•i!! 
JA~~l.? 2.0E-15_ 

.. 1;0E~l6 

;9:1E:-t7 i;ciec16 
$:2E~17 i~Q~-16 

l~O~j1_5 2.9~-15 
1;2E'l5 ·O.OE-fPQ 

i.oe:-16 
1,0E~16. 

1.0E-t6 
2.0E-15 
i.oE:·is 

1.0E:t6 
·1.QE~i~ 
l;OE-16 
'.2~0E-ts.: 
.2.0E-15 

Percent 
tOF~!l:~oA~r. ~0Ji.cel'.ltrC1tt9n 

B Table 2 % (Does ni:>t 
valii~s · · 11-acruil~ ·- · 
(Jiq/mJ~ .Background 

subt~~citori) . 

~9E~~tl :o.os 
'3E-14 oA3 . ~.. ·- .. 
9E-13 0.01· 
.6E~13 :3;00 
91'.-13. 0.80 

9E.14 0.1Ji 
3E-14 053 
9E"l3 0.02 
6e~13 1:83, 
9.E~1~ 9,32 

9E-14 0.00 
3E:14 0.00 
~E-l3 o:oo 
6E"13. p.OQ 
9E-13 O.QO. 

9E:14 ci.oo 
3H4 Q~OO 
~fl3 Q.QQ 
6E-'13 0.00 
9E"i3 _ 0.00 

9Fl~ 0.()9 
·3E-14 0,2,? 
9t~h 0.01 
l?E-13 2.so 
9E~~~ ,0.69. 

·9E-14 '0.1,3 
3E~i4 0.67 
·9E•l3 0.02 
~E·),3 .i .. OQ 

9E-n ·O.~l 

9E"14 o.oo 
3M4 ci.oo 
.9E-13 0:90 
6E-13 o:oo. 
"•'-"; 

9E-l:3 Q.oo 

9.E~14 o.oo 
3.E~14 Q:oo 
9E-1,3 -0,:99 
6E:-i3 0.00 
·9E:-13, o.oo 



-----

Energy Fuels.Inc. 
AppendlxB 

Long·i.ived Air ParUculate D~ta 
Ja11uary.t9 J_une Z:017 ~!!.n\l·AJlllUiil Report 

Pere1mt 

rCFR2oAPP toni:entratlon 

.Sampie Location I Sample Radionuclide CC)ncenfratlqri . . -Error it[) . !tT!lble 2 %. (D.oes.not 
Perfod I · · · · · · · ' (µCl/ml) I ~(µCl/!fil} I (!iC,1/rl_il) Val~e~. includ.e 

(~1Cl/ml) Back round ... g · ... ' 
subtraCtlon) 

NA-5 
Air Station 
Downwind 
Wes~qf CPP i~t Quil!1er u:r-fat O.OEtOO • i.OE-i6 ·9E~14 0.00 

Th:2}(} Q,OE*90 3.6E-17 1.oE:-16 3.Ec14 0.00 
Ra;n6 q.OEtOO 3.6E-17 1.0f-16 %i3 Q.Oo 
Pb-210 1;8f-14 1_.5E-15 2~0F15 6.E~13 3,00 
Poc2io 1.SE-15 7.9E-16 2.0E-15 %p (),17 

?ii.Cl Quart.~r 1,.1-Na.t 1,6E-i6 • .i.OE-i6 9E-14 o.18 
1~~239 5.2E-16 2.0E-16 1.0Ec16 3E-'14 1)3 
Ra-226 1.2E-16 5.9E-17 l:OE-'1? ·gf~.13 O.Ql 
Pb"iio 1.4E-i4 1.lE-15 2.0Ec15 6E-13 2.33 
:Po:ilQ 2,7E-15 i.1H5 2~0E~i5 9E:13 0.30 

3rd Quarter U-Nat 1,o.E~16 ~E-14 0.!)0 
Th-:fao 1_.0E~16 3F14 '(),00 
fia.:226 1.0E-16 9E"13 0.00 
PQ-ZiO 2.0E:1s .6Ec13 0.00 
Po.~21.0 2.oi:=1s •9'e.;i3 o.oo 

4th Quarter u-Nat 1.0E-16 ~E.:14 O.QO 
Jh-230 1.0E-16 '3E"14 0.00 
Ra-~2Ei i.OE•lG 9E-i3 0.00 
Pp~210 2.0E•15 6E-i3 o.dd 
Po-210· 2.0E-15. 9E-13 .o.oo 

filA~6 
Air Station 
Downwind 
North East of tPP :1st Quarter' U-Naf 3.3E"16 ·* 1.0E-f6 ~E-14 Q.37 

fh,236 
.. ' 
O.OEtOO 1.6E-16 1.0E-16 3E-14 ().00 

Fia-i26 2.4Ec16 ti:2E-i7 1.0E-16 9E.:13 0.03 
Pp-~10 ?.6E.:14 2.6E~15 2.0E'l5 61:-13 4.33 
Po-21() 6.8.f~l5 2,4E-15 2,()E-lS 9E-13 0:16 

2nd Quarter u,Nat 2.9E-16 • 1.0E-16 ~E·.14 g.32 
Jh~i-30 O.OEtOO 3.iE-16 1.0E-16 3E-14 '9·~ 
~a:~2G 7;5E~.i:6 3.7.E-16 1.oE:~i6 9Ecl3 0.08 
Pb;21() PE-14 l,()E:14 i.of~is 6E~l.3 6.17 
Po-210 1.lE-1~ ?&E-15. i.(jEclS. 91:;-.13 l,22 

~rd Quarter U~Nat i.OE•i6 9E,14 0.00 
Th~2~0 i.ciE~i6 .3E~i4 o:oo 
Ra~2.26 i.QE~16 9E-i3 o:oo 
Pb•210 ~.OE~15 iiE~13 p.oo 
Po~210 2.0E•15 9E~13 (1.9(1 

1.t~ (j~ar:ter -~H,iat 1.0E~i6 9E~i4 o:oo 
Th-230 1,.0E~i6 3E~il;t o:oo 
Ra-226 .1.0_E~16 ~E•13 0,00 

.f>b-ilO 2.0E-15 6E-'13 o,qo 
Po-210. 2.0E'..::1s 

... 
9E-13 o;oo 

"'.Nc:»res·u1t provided from l"aliqrat.orf a-~ 



. Loc:itlon 

Nichots~ch i'iei«'t :.;.: 
'NR·l 

{NCfticSI Resident) 

l!IR":!. 
;(Southcm BOundOry DowmVind): 

NR~3 

. _ i(Noiih !loimi!:iJY ~\vinvind} 
?l.'R~S . 

(B.ckground)'. 

NR-G 

.. _ :twcitofePPdo)wwlnd)'. 
:NR;7 

(N6j1h.Eiisto(CPP )'• 

NR~.l 

~(i>Uj,tic:ot~.iit) 

'NR·I 

.;(Diiptic4tc112r ,. 

J; 

"·. 

t.tQmi~r. 
i!iic'.lm1J 

>fooErro. 

6;005-10 

'.7.o6E:10 

:4:00E'l0 

:6,ooE~to. 

:7.00E,f(j 

4.oo&i.o 

;;:ooE-10 

1Unccrt.laiy 
CiiC.imt( ~~~Di':;'" 
3:00&1( 4;ooE.io' 

,• ,-, ... 

4;00E,tr :s.oo~ro: 

s:oo~1i: .$.oQfi.f!)• 

3:001!-11' .too!l:fo· 

·;;:0oi;,1_i. -4.00!lol 0 . 

.s.ooit:n:: i~1oil:09 

:3.0Q&.11 ,s:ooE,10 

·3.00J!!;fi. '6.ooil:io 
·:-~ ~ 

ifoe!'&Y i=ueis)hc. 
APPl!rldix.c 

R3donMol'iitoji_~g 

January to. )i.me:20l7 Semi~Annual Report 

:tincmiilnty•· 
CJ.cir mW 

3.oOE·i.1 

3:00E-ir 

S.OOE,11; 

t:oo£;1r 

3:00E,!1 

6))oti~f1> 

3.005-1.1.' 

4'.Q'Oj;;Ji. 

;1;, 

3 .. Qt!:iiicr 
. ;(jiC"afinl)'._ 

-''C~l' 

·Unttrt:iiiiiV> . 
:ciieumi{ 

,·.iih Qil.1rttt 
CJicllml)' 

Unctri:tlni)' . 
'.(µCaimi) 

Loc:itlon~vern · 'Lo=tion Avcm::lu 'Avon::~ .·.,11oc~~~o AP~ s .-. 
·c~C-Jn.l~ .. ~:B••k..-+Oand- . <uiiccrrl.iiJf)'; ·. ''T:iiiii':i'v~i~~ -1, .. 

f11Cl/mll ...... ·(nC"'1ml\·.' ... :·. ·l11Cafmn•· 

.fooit:fo' }:so£:10' 3.0qE,11. i:ooi;.;10: 

s:SOE·10' 
~ ~-.-

,3;ool!;fo: '3.soi;.;11 1;qo~1'0 

i.s6E-io :s:!)OE~IO: ·s,ooE~lt'· ·f:oo&:io,: 

~ido~tl. J.OQE"l_O ::so~10· 'NIA 
_;~ 

5.00~10· ·:?.SOE~to:· 3.SO&ll 'i.OOE,fO 

!i:ooE"io 6isilE-16 Siso_E:Jr 1.!)0E~IO 

'}. 

-.t:soE.:10' :?.oO~IO 3:ooi;:J1; t:OOE-10 

.S:OoE"lii; :::?:soE'fo ·3;sor!:n. J,.09i;:10 
·= ~-·· .. ';--,;, ~-"" ;:.. :: -.~.. < '"" 

:4 .. ·· 



.CPP R:inch .: 

HE!s!Sidc) 

·CPPfcncc 

(sWComcr) 

•.CPP!'cni:e 

i~u1h;torncr). 

·CPPFenec 

<SEcomerr. 
<CPP!'crico 

. (NV(Camcr) 

CPPFencc 

·<Nonh Siiicr ... 

·. · · :ci>PFcrilic 
(NE:siii~> 

:CPPJ'encc 

,.; (WCs!sil!c) . 

A.ooi;:;10. 

·.. -. ·~;: ._., 

:energy Fuels 1n~ 
;App·enaix c 

:Radortivionitoring 
.Januar:y~o.Ju11.e2.<iii7 5emi-Annual Report 

'.:. ";'>,,.,·-.. 

WA; 

: : tooi;;10• 

""'--------, 

i.~~\o· 
.•.i 



6.00E-JO 

Energy i=ueisJnc; 
APt>eridiic: C': 

R!idonMonitoiing 
Januarv to·June. 2oiiSemi~An~ua1 Report 

c;;s 

r:ooE-li> 

.1.ogE-10: 

--7.00E-IO' NIN 

1,ooE-10: 

:t:so!M9: 



Locatfon. 

•. co:ntr<:>J Badge. 

: NR~2•'($outhern Boundary Downwind): 

·,' .. .· . 
NJ~~7· 
(NortlfEast,oiLCRP O:ow,nwind,;.maximally. 
·~xp·osedmeoob:er•:dftlie'pybiiC:j ·· 
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• Sample loca·t1011 

Header H·ouse** 

(pp• 

·DOW*** 

(pp+ 

: (:pp• 

CPP* 

Header ifouse•-• -

CPP* 

CPP*. 

Eitergy Fuels Inc. 
Aj>pei1dlx E 

Effluent Program 
Particulate~ 

Ja~uafy to Jun~ 2011 semi-~mmal Report 

·sample Date Radionuclide 
· Cprlcei:itra~lon 

Error ::!;h1Cl/ml) (uCl/ml) 

7/12/20l6 ti-Nat 2.27E-13 ,S.09E-15 

7/12ji016 li~Nat 1;92E-13 ·o.ooE+OO 

7/26/2016 - U-Nat S.2SE~13 7.07E-15 
.,. 

'8/2/2016 U-Nat s.27E~13 3.lOE-13 

9/9/2016 U'Nat 2.02E-13 4.S7E•14 

10i6/2016 U-Nat 2.27E-13 O.OOE+OO 
·- -

10/16/2016 u,Nat 3.99H3 2:s1E-l3 

.ii/9/2016 UcNat _3.17E~13 1.41E-13 

12/8/20'16 .U:Nat .·2.ssi:-13 8.71E-14 
- -

Average CPP measu'nin1ents 2.87E-13 9.73E-14 
.Average Header House rneasuren1ents .'3.13E-13 1.28El13 

•Average DDW measurements ·s.2SE-13 7.07E.15 

°C_PP ~Of!Ce[l_tratfons are ta~en at leastmoriihly from· an average of six different sampilng lcicatlcins Inside the CPP. 

.MDC (µCl/m,i) 

'2.27E-13 

1.92E~1~ _ 

:2.0SE•13 
-·--·--· 

1.92E·i3 

fa4E-i3 

2.27E-13 

2.'!SE-13 

2:62E-13 

1.93E~13 

2.08E-13 
2.22E~l3 
2.0SE•13 

**Header House dincentfatlorisare tak_en"at least quarterlyfrcin1 an average ~f ea~h operation al he<1der house JS houses were 
opera.tlon_af during the perlocl) 
.. •ooweoncentratlcinsare taken ~t lei)st_ seml·a:nmially fiom an ~ver'age of .each oper(lti_opal ooW (~urrently 2 we115cl 

E-1 

.. 



" ' 

5all:ip)e.locaU9n ..... -'· · ..... 

. _,,- .. ,. _,-·,.,-. 

. CPP:". 

· H~ad~r Ho1.1se** 

DDW***: '. 

CPP Vents 

Header House~*-

R·ecoveryWells**** 

CPP* 

Header House*:i< 

CPP* 

DDW:I:** 

CPP Vents 

. CPP*· 

. CPP* 

Header House.:1'* 

~ner~y F~1e.ls In<::· 
Appendix r.. 

Efflu~ntProgram 
~~-222 and.Progeny 

.Januarvt<ifo.n~ 201?seml-Arfnµal R~P.<>rt 

Sail)ple Date 
Conceritratfori · 
(W~rklng 1civels} ,. · 

· Error.±{Working 
.. Levels) . . ·.·· MDC {\No'rklng, l.ev.els) 

7/fi./i.016 o~oo:is 0.0102 
:>_' 1 

. ' :111i/2016, .... ·· .• ,· o.oi26 .. 0~0047, 0;0115 

7/12/201q' 0.0090 O.Qbbp 0 .. 0090 ... "' 

7 /26/2016 ' .. ·54.3515 N/A**'+.tt*. 0:-1066 
: ·, ·• 

8/2/2Q16 ' ,. ·.' . 0.0087 .. 0.0008, .:0.008} ' . 

.8/3/1.0i6 0.0105 0'.0007 . o:Oios 
'8/30/2019 1.5978. 7.52?2 0.0110 

0.0.035 0.0055 p;()~20 

~/15/2016 . 0.01~0. oiioi4 '0.0130 

10/6/2016 . 0.0098. «>.Ooii 0.0098 

10/10/2016 :o.ob5i 0.0115 0.0090 

10/ii/2016 0:0090 0.0014 0.0090 

11/14/2016 o.2425 0.8859 0.0114 

:1.1fl5/20H:i 0.7077° N/A*:**** 0.0014 

11/:1.G/2016 0.0185 O.Q134 o.db85 

ii/16/2016 0.0113 0.0020. 0.0113 

i2/14/20i6 0.00.90 . ,0.0010 o.oo9o 
12/30/2016, o.omro 0.0000 Q.0090 



. 

.. , . 

: . 

E1_1ergy Fuels If!<:· 
~ppendix·F 

'J:ffl.uer:i.t Progr·am 
Rn-':222 a'~d Progeny 

janllary'foJtn·e2011 Semi•Ari'riual.Report 

Average·cpp me<isurements 0.0088 
Average Head~r House measurements 0.0114 

Av¢rage DDW '1l~a~ur~rpents 0.0090 
Average Recovery Wells 0.9202 

Avcirage CPP Tifr1ks 27.5296 

. 0;0020 
0.0053· 
0.0007. 
4.2041 

. :N/A***·** 

. *CPP :c:onc~htr?t!o,n,s a,re·tak,en from an average of six differe~t sampling, locations inside the CPP 

0.0102 
.<t0103 
0.0090 
0;0112 
:0.0540 . 

*11' Header; hoJise. ~:oncentratloris.·<t're take fl from an average _of e~t~ operatlol)al header)iou~e (8 'houses were operational during 
.~he p¢rlqdf · · . · . . . . . . . . . . . . . . . 

·***DDW concentrations are taken from an average i:>f ~atti 'qperati<;>nal OQW ( curr.er)t]y 2 -~~lls) 
~***-Recovery we.Ii. cti1:(~en.trations are an averag~ of atleast 10% -of active recovery wells during the-sampling period. The 
average h~1~ber ~fwells :sampled ~a-ch tj(1art¢r was?..? i.VEllls with a hi~xifi'nJ,rn liumbef of oper~\loiial'recovery w~llSof 22.s during 
t.he n1c)1,1itoririg perio~. . · · . . . . . . - -. . . . . . ·· . . · 

**'1'**.No published Way lo perform tiricertainty· calclilatiohs with san1pliri~ 1nethoq. 
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To: File cc; 

Uranert Ehergy ·corporation 
.(an ErYergfFuers Company) 

1101 East "E" street, ·suite 1bo 
Casper; ·wv·a2601 

· .. 30'7 265 8'900 
www.energy(~iels:com 

From: Aaron Linard 

Date: 7/13/2917 
. RE: 2.Ql 6 Pllblic Dose Assessments 

.. ·, >.,' 

10.CFR20;130J requires that each NRG licens~e cohduct~lwi,l'C)peration~ iil ~ l)ial)rleOhat the t9ta) effective·dose 
eqLii\•aJ¢ht (TE.DE) tc>. n1e_nibets p(th¢. ;ptrbi 1¢. do·e.s 1iot 'exceeel I 00. ihreni ilui year,. and ihaHhe close from ex~ermd 
soL11'ces iii aily li1frestricfed ai;ea does not exceed .2nfrem in ·any .hom:. · 

Acl.clilio'hally, HJ CFR :ib;Jjo2 feqliires i'icefo;ees tO shfov Coi1~pliance-to these .~ose~liinits by de111onstrating 9.l~e pf 
the followirig: 

1~ ShO~\· by acflial ·lneasure111ent or calculation tha~ the. TEDE JC) the p~rblic (lQe$ IJ.O.t 
exceed 100 ntretn· or 
:•· /., ;•'J /: .,· •,_,I._.,._,,•>'' I ,. 

2. Sho\\r th<tt the ai1hual av(frage· co11ce1itration of radioactive effluent Telea,s~d ~t th¢ 
restricted om1i1dmydo not exceed t11~ Vah~~s lrl Table ·2 ofAjipe1iglx :B in H> CFR 20. 
Also fllat. tll¢. ·e;,·xt~1:1,a1 d'o~~: to ~1~· it1dividuaf ~011ti1iitoi.Sbi pi:esent 'in ;an unrestricted 
ifrea \vcmld not exceed 2 mi·ein hi an hom; or excee~ SO:J!Ir~!n .in ~tyeaf~ 

To demonstrate compliancewith 10 CFR-20. 13Q1 1,ly tlJe c0111p11ny atthe Nici}oJ~ :Ra1~qh facility, 'ppti,cm: 1 listed 
above ,\•as t1$¢d. 111 qrdei·to calct,1Iate th~TEDEcioses fh>m: extei·iial fadiatioi1, -ititenial e~postfres to Rad011~222 
(mid its shoi't lived.11rogeny), and long lived,particu'lates were ~l1111med: There ~vere two n1¢11Jbet1> o(tl.i~ iJi(blic 
ev?hla\ed an~l ?Jlp1·9ve(I as ifie. p~.teniial'ly 1naiini~Uy e.x!)(>sed 1\1efo_bei·s ofJhe pilblic (ML:l70J 9 A2~J ). These 
Sv..ei'.e .. ¢:BM \Vorkefa aud 'Wotkfoj·ce RQl1sing·eiilployees. Below is a descripffon of.11()\v e.ach exposure w~s 
~valuated·\viththe TEDE at the boffo1n. · · ' · · · .. ·. · · . · 

Workfo1•cc Hoi1si11g 

ti1e fi1'.st w<>i·keteValilated as having a .!Jotentia.l fofbeitig the maximally·exposed meniber .C)fJhe publlds a]1 
·employee residing in the company prqvided Wo1:kfqrceJ:iousi11g, Iti~2o14 it "'tt~ evaltJate~lihat thes¢-,voi·~ers 
·w9o{Ct spencl ~qn~ei'.vativeiy ~,4oo hoiirs/year)n th~ a1'e.a while off"'.sllirt.' This value will .. be used for the OCCllP~.n.cy 
factcfr as a cohservath;e;estimate. This equates fo a,27 A% or 0/274 ()C(:Upa1wy t~cfot'! 

,for the 2<)j 6 ¢alei1dm: year, an OSLWas pfaced .at the.frio1iitoring station and excha11ged qturrt<:)rly,.d~sigt)ated 
'NCBM-2; in orderto deterinine exposure to ext~n1al •:a.diatiQ!~~, T]iis. Stltti911'.js lc)¢'atecl 01ttbe i1)lGOJltrcH1¢ci area 
'bo11*la1yst11to.w'dingthe ¢p:P'a11Cl i$'Jqcate{J eSJei:io1'a11d Jiext.to the,voi·kfcfrce housing building .. The doses from 
the. firs:t thi·()ligh the.foi:1rth qumfor of.2016 were summed. Once the exposur~s fr01~1 fh{l ye11r (\re s,ui"Ph1ecl, the 
.ba.ckgr()UUCf station. (NR-.5) is .s1ib~t1·~pte~ fl'Qln {he tg!af; 'fflis'Cftffer~ilce is the teslif tin'.$ exp6Sttr¢ .thafa persoti~ .with 

Pcig~ i pf i 



Uranerzl:nergy:Co~poration 
Jah Energy Fuels Co@parlY} 

1701 :r=ast ":E" Street, Suite 1 oo 
· · Casper; ·VV'('e2~01 

' . : .· '307 265'8900 
:0ww.energyfuels:co,m 

~n occupancy factor qf I 00%, \youJd l1ave w~eiyed at ;the· 1ocatio11_. TJJts valu~ is th~n fl10lt!pfi~d by tfie ,(:>9cu1>anc)' 
fa.cJOrto Ciet~tiniJ1(} the d~ep dose etjt1h;~Je1it (ODE). ·Below is the calc~tladoi1.With the,Jesi1lt~ ·. · · 

' ' . .. ··, :··,, ' 

E.xl(!.n1ql RqdiatiQ)l (mnmi) = (sitm <Jf NCiifv[ z closes in 1ilrehi) - .(s1m1 ()/ NR 4 d,ose$ bf.11li'.e1n) 

:4#grnq.l R(lfl(qtfpn(tnrep~) =·(4S.3 + $9~7 +:39.~+ 44.$)..., (4:6.i.+ ~q.1 +39;0 +44~9) = 3,21iirem 

Total:Exposm·e E;rtenw! Rgdiat~on (D DE Jn mrem) = '3; ~ mre~n * 0. 27 4 (0£cµprj1rcy facto~;) = (}; aa11u•e11t · · ·· · · 

in ()tdei· to de~~rmiii.e q0111plianc,e with 1 o GFR'2t).po1 for :tlW20J6 ·caleii.da1' year, i~1:~ast1te!ti~nts :-.v¢1'¢ made With 
j;~dci!h1'ack etdi d~tecto1's h1side Of the )\•orkforce hoi1sing buildii}g .. Th.ese ,\;er~ 'exchm1ged eve1~y 6 nionths ~~ld 
ran fr01il Ja~rnmythr9ugh 'llll~ 2.Q J ~; ~nd [ro1J1 J\ily .tl~rqttgh J)ec~m.b~~· ~Q 1§. For nU ineasury!ile11ts .ml~ 
calpulatio11s itis a~slitii~d that Rado11~222 is iii .¢.qttilibripm \Vith its associated progeny. Ail avetage concenfrati01i 
froni the.tracketch:cletectors was calculated and Jhen an average'background concenfration·(NRs:,\;hich is 
colfo~ated \yiih NA4} was p~fouj~ted Jmd $Ubtt•a,ct~il p(f{See b~l()W fo1' th(;} c~lcHlatioiJ ~1td flijalc9hce1Hratiqi1 
abov¢ backgrolincl;). TJ1ls average G01icenfrati6ii \Yas coiupa1;ed \vith the value 'ill 10 CFR 20.Ap}lendixB Table 2 
effluentco1iceniration limit for Radon,:222 with Da11ght~rs Pi·e$<m:t .\\'l,tieh is·tl~e e.quiyal~11t of sq IJil"~ll.i if~xpos~Cl 
to tile 'cOJlcetHmtio.n for an .ei1lij'e yearf oJ· a ¢q1iyers.ion to nti'eJ'n ( Se<thelo\ycalct!laticfa :for t'.esitlt). This t'esilited iii 
a i1egative lmmberindicitting less than background concentrati011sinside Work'forceHousingtherefore n0 
ag<;liH011al dc>s{l wa~ apptidt for r.~do11 wjth d~t1ght~r~ _p1·~s~mf 

Ay(;!rage Radqn with Dmwli,ter!) J?·r£?s.ent Cqnce,ntr(lt,iori:(WL) . 
. .7=(CJ1fFH Q1Q2? ;,~WF~,Q3Q4)) ~ ((NRSQ1Q2 ;NRSQ3Q4)) 

Whete: , . , . . . • . . . .. . . .... , .· . .. . . . , 1 . 

WfflQ JQ2 =;:~QonceutraJiqn i,11 \1Qi/111J ofW9tkforce JI(}U§JJtg ti'.Elck~tch <Meet()!' f9r,,qi1a1tG~' J thfo\igh A 
of2Q16. . . . · 

WFH QJQ!t.:i:::'Concen,trnHon in uCi/ml o'fWorkforce Jlqu~ing trficf(·etc:l1 d.etect~)rsJgr .quart~.1· ~ Jhtough 4 
@~~ . 

'NRSQ 1 Q2 =Average concetifration of track etch detector fa uCi/inl located a:t background locfif.ion NR-5 
for quarf~r ! th1:oi1gq 4 ()f7Q I 6. 

NRSQ3Q4 = Ave1'age co11cei1tration .oftrack etch de.tectOfiil uCi/iiil located at:backgi:ouncl location ~5 
for quarter3 through 4 2016. · ·. · ·· · · ' 

A1Jerage Radon with Daughters.Present Concenfr(ltfon;(uCi/inD 
. . . (·· 6lr:10 '°~ 4-ir,:10) . (. si?-:1~:+ 6E:::~o)· ........ ·, .. . . . . . = · .: · .· .. · . .,.. · : . · ' . . . ::: -0.SE-!P iiCl/. inl . :z ·.. 2 .. .. . .. ' . 

In order to·determine con1plia11c~ >v~tl1 l0 CFR2Q~l30i for the··2p 1() cale1~daryei\r, 111~a:$~trc!11~nJs Wyfe)P~9e a.~ aii• 
·15:aJilpli11g ~Jatici.ii NJ\-(). TJ1i$ sJatJ011J!? c<H9cateCI \vit)j st~tioll }\JR.:.7.aiid.is located cxteriol'to .ithcl next fo the. 
Workfoi:ce'Housit1g.bitilcling. The average concentration of each iSotope for 2016 was ca1ctllated and ~hen t.he 
,~ye.rage co11~.ent1:atfrm ~of the bac~grg\m~ ~tfit'iq11 lNA4) ,yas cafouiated aticl §\1ptJ'act~~-- Jf a·vah~e. WMr¢portect as 
lloiHletectabl~ (NO), then the)"epo1titig liniit \vas l:1sed itfthe cafotilation (See,:bel6'''Sor the calculation and fmal 
concentrations for 1iatural uranimn (U-iiat), Th;.;230, Ra-226, Jib .. 210 and Po-2JO). Jhe, <;:()1.1c·enttatipn~:wcr~ 
'C.e>inp.ar~4·wid\'the V5tlues. fo 1 Q CFRZO :t\pp_e11dix.·a Table 2 ~ffh1¢nt c.01Jc.e1itr~ti9l1 'li)pits \vhei·e the most 
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Uranerz Energy C(,)rpor;:ition 
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' .. 307 265 89bb 
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conservative value :was used which is the equivalent of'SO,mremif exposed tp that coJ1ceifh:a(iwrfo('.a1f eiitire,)'eai· 
f<;>r a c91w~r~i<m,to fiu"em ($¢e b¢foW cafot!i!ltioil fc)1' i'esti!t). Re~u.lts Which 1'ettlri1eci a '1t~gkti\~~ ·11ililib~i·>i,ildi'cates 
:l¢ss.th~n.b~~kg,r§1111.~1 conc~ht1itions In~id<: w ()tkforceJiousing·tlien~fore 0't,his:· c,lgs~· w~s ~§,~pmed. to :b.~ .~~ro. The 
individual doses ,vei·e ;then ~immw<l'to:ge(an :~xexaJI J.i1re.m <:>f expris!m~ t9Joi,EHive~ 1>m'ticiil~t¢ racliaiion (see 
"6etow) ~11~t 11iti)tfr>liecl bY. the ·pccJ.1pailcy factoffoi' a total exj~osiite fat the;ye~i·. · · 
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Urejn_er~ E11e.f9Y.,Ce>rporatiqn 
.. (a[i Enemy f,u~ff>'.¢,ql))p~nY) 
1701 :E;:ast "E" Street ':Suite 1 oo · ·· · - · · · c~~pe~;:~wy.§?~Pi 

.307 265 8900 
WJJW.E?ne,rgytu~'t?;Corn 

Att/J.~in_e .P/J '.7 ZiO 'fartic~tlqt_e pontentrq.t.(011'(11~~) . . . .· 

_::,{2,~E~14 +2._o£-1s~~ ,_21Q~~1A :+:z .. 3~---~4),~ r~.5-~~14.t :1.ZE~u.: J.9E~'.1;4.~·,1:sg~1.1) 
-'O.lir'15:•~tCi * 50 ~~~em . • . . ' . . . . . 

__ . - ml, ' . ·· · · = 0.001i1fem 
6.0E'-13 UCt_. . 

---- ml 

S1t111 of Lm~y Lived Airborne f ({rtic,{ll(lt~ E-xposure_s: (tot t Q~ :()() + 0. OQ + 0, o:l + (J,OQ 
::::;,O. 04111.'rent * p:214.(occup~mcyf(lc~o1;) =;= .Q.(>! mt~111 

', ' '.. :·". ,- '" . ' . . ."·''· . " 

;$1(1noJ qiJe~p_OSH,l°e!{(TlfDID ' 
-~ !lxternal e_~po~i1,te(m1·en1) '71-1l..act01i e~pos~.t'l'e. fm1~eni) 
+Long L,ived,Airborne P(l1·tlc1/l~te_ Etpos°µre (111ren_i) = b. 88 + o + 0.:01 
= 0. 89 1111~em 

·thiird¢i1iq1i$tr~!eS ibatifa pcrsci11 \v¢:1·et0 occfiJjY th~ Workforce Hoii$hig'for 2,400 .ho.urs a yeadt-would result in 
a TEDE of0.8? mr~m whicJi is i€?_SS th@ the r 00 )1tren1J'~q~li1:enfedt In Jo CFR ~~Ll jdf~ ' ' -· ', -

1.J1e ~eco11.d worker evalmite~l as Ix~vfog a potedJ1i1i forbeing:dl.e inaxiin~lly'exposed .111~1hber-of the'.pi1bfic isa 
CJ.3M '\yorker. In'2014 it \\1as e''ahlrited that' these \Yorkers 'vould ~pe1~·CJ aj1proximately 660 hours/year in tl}e 
permitted m'ea. After disc~1ssion: )\Tith lo_cal GBM c9m)mnies it-\\1as ~vqlu!ltQd .that 01l¢ratt()iis h}lve cleci'ea~ed s'liic:~ 
tha~initial ¢Vali1~t(g1i •. Thqr¢'fqi·e,, 66Q.ho(1rn/year \vill l)e itsed for the. 6cCitparn::y factohis 'a conservative estliilate. 
This equates to a 7 .5% or 0.075 oceiipancyfactor. . .. 

Fq1'.·.exterilai radiatio11 e~posi1re·for· the.20J 6 cale!lclar yeai·; an. OSL was placed :~fthc monitoring statfon lab¢1e~ 
NR;;2 in oi"Cler to determine exposure to ex_ternal ra~i~tic;>11: Si11ce:OBM Well~ at'¢ located th'rot1ghcj1i~ th¢ j)erni{tted 
Ju:ea ~h¢ e,uVirqn1}\¢1iti)} moi1_it_oring $tatloii Wifh the higlt'est fota] -BKD ;o,\>a~ Usecl to estiihate conservative CBM 
,\vorker exposures. This station is'located on the sm{thern permit bomtd_ary~ 'fh~?dose!) frC>.nlthe fjr~! throttgh t.fle 
fou1'tkquader ,()f~o 16 w¥re stumJfeCJ~ :Q1~ce the ex1)qSi\i·~i; frp111 the ye~1· iJ!'e su111111e_d? 'the ,~a¢kgfo'lii1d .~t*io1i JJ'lR­
S) · i:;. subtr&ctcd froiii the total. This diffcfrehceJs th~ t·esttltitlj}exposme. that a person, \vith an occt!pancyfagtcn·.of 
100%, would haveTeceh1ed at the locidi9n: This v~lt1_e !s 1he!l nm[tfpH~dby-ttic·oq¢!\Nu_1cy'faQt.ort9 ~let¢1:i11hie"1he 
.PDE. l:Jeio-''':"isJM· c·alc::til~fioIJ With ihet¢si1lt. · 

E?;tenm~ .lfodiatlo,ii (1J,trem:) = (swn o{N R .~ 2 d.(Js~sin 1itre1iO __: ·( ~Wii of N R ~ 4: doses iifiiii"e?ii) 

B~i~n_ral R_a(liatloJi (i1inmi) = (46,.z+ ~~,Q +4ZA + 46.9)- (4~.1+'.36:i + 39;Q+·44:~) = 7;4mrefri. 

Exposure External Ra_dtatipn(I)p~ iti·mnmt) == 7:4 mnnn * Oi()7$ (CJl:~HPf:t:n_c)'fcttJor). 
=·O,S6nfienf · · · · · · 
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Uranerz Energy Com()ration 
:(an Eriergy Fu~lsGornpany) 

1101 ·East ·".1:~· $treeJ, $.uit~,'100· 
· · Casper; VVY{326o1 

' . '.3072~~ ~~00 
··l.fiwW.energyftiels.qd11J 

In order_ to clt:term!ne c.:ompliance with 10 C~~;2Q~ 13 OJ f9rthe 2QJ 6·p{l1¢n~l~ry¢_ar, ~!)ea$Jtn:~ijle1its :w~l'e,m~cly)\llth 
~Jg!tfr~don .ti~a~k et9h ~ete~fo(sl)mTC>t!nding'the pr(Jc~ssjng JJla11t ai:ea :whfoh rej)i·esei)ted.the highest leve.ls of 1:adon 
at the. i.1i1restdcted bouhdiuy a inein~er·of the public could be exposedfo. These ~letec.~or~:~~·er¢ c~{)l1J)'1gecle_veiY ~ 
months and ·ran from January througlJ1tl9e:2q 1. ~'·an~ f1:9m July'tlirot)ghb,ec,:¢1i1b~!' 2016. Foi: all i1teasirrei11e1its 
ah'd ~¢alc_uh1tioi1s it.is a$~~une,cl that Radoll-2?2 ilfiii ·e:qtlilib!;hih1 'with its associated progeny._ The average 
concc1itrationfor .the eight radon track-etch detectors \vas calctilated ai14 tJien)in··avei·Me \Jackgrc:itJhci;¢.Qlicefttratio1i 
wa.s ~alcJ1Jritecl.m1dstlhfrapteci qff:C$~e. ~elq\v f9rthe calculatiph_ai1d final ¢oi1c_eiHraikm above·background.): This 
.ave1;age C:011Ce1ih'atibii \vas C:ohipared \Vith the value in lO CFR 20 Appendix :B Table 2 effl!nmt COHCy~1frati61~Jin1it 
for Raclon.:222 "'itl1Daughters Pre.sen! whiC.:h'i§ the.equivalent of50)1u·e,111 Wexpb5-(!d :to th~ cQ'.nc¢1itraJion .:fora11 
e'1tire yt;atfor a c_onv~t~ion tc> inl'em (l>ee beloW-cafoulatioi1 for fosult) .. This. vahle is the1t .mi11tiplicd by the 
occu1>a11cyJactorfo calCulaJe acommJtted effective dose .equiv~!erlt for a t;I3M "'ork:etf<>dhe y.e.al"i 

Where: 

Avefr1:ge 'Rado1i wit1i Daiiglzte1·s Present ConcentratioJ'!.XWl) .. 
. .,,, ((C~P Q1QZ) i(ij}'p Q~Q4))-{°VTl5Q1Q2: NB5Q3Q4)) 

CPP Q 1 Q2 =Average concentratip11-iil uCi/ml ·of.the unresWc:Je~I bpu1,i~la.1y SUIT()~m9!11g·i11e ¢PP ti'a~k 
etch de~~ctQtforquart~r l thrc>ugh2 of20)6~ · 

CPP Q3Q4 =.A ''erage ~oncen~ration it) i.1Ci/il11 on he mirestrfoted ~oundmy surrounding Jh~ GPP trnc:!c 
etch detectors 'for.quaiter 3 thro~lgh 4 of 2·016~ .· · ·· 

NRSQl QZ ::::: Ay¢rage !::OllCelltratfon of track ¢tc:h dete.cfor iii 'uCiiml, 10.cated at .background location NR.,5 
for quartei· J tlu'ough 2·of2016. . . . . . · · . · 

· Ntl5Q3Q4 "" ;\ verage cb1ice!tti:a,ti91i ·of tfack ¢tch de~ec:tor fo uGi/J1il focate:Ci at backgi·omid location NR-5 
for·qi1m'te{3 thi·ou~h 42016. , · 

. . . . . . . . (ttCi) 
Average Radon-with Daugl~t~rs Presl!_nt.CcmclJ~itra,ticni ·· ·. ]nl. 

·- '(. 6.888-10 +·9.50E""1
o)·. _ ·(·. 5.00E--~0 +_ 6.00E-

1
9)·· _ , . . -10 1iCi - . . . . . . . .. · ,..,..2.69E . 

2 i· ' .. '1ii,l 

Exposm·efroi.1i-/!,adon wlth,DmwhtersPreSelJt (CEDE in 111.rE?in) 
Z,·69E'""10 nCi.* SO litl'elii . .. . . 

- ·_· __ ···· · ··__ ml ti~i · * O~ Q'i5(tu;c;up4f~cyf4~tor) = 1(). 09 nitem .. ~w. . . . .. 
1.QE iiil 

Jn oi'<l~r to. ~eterp1ii~e coippliatw¢ \ylth J Q QFR iO, i3Ql foi' the 2o 16 cale11daf yea~·. -irieasth'elnfaits wei·e made at 
t1ionltodiig locat'ion NA.;l ·\vhiCh 1;e1)resei1ted the highest levels of air particulat¥s ~HJt~iQ~ of the unr~~t1·~pt.e,d ar~·a 
boundaiy a me111~.~r gfthe pu\)Jip cQtdd h~ ~xpose~ to; Thi~ stalioi1 is' co-Jocate.d \vi th statioii'NR-J a1jrl is located 
by th~ Jff.arest t'esidei\t .. The avei'~g~ concentration of each isotope foi· 2016 was calculated and then 'the averag~ 
co1iCe1ifraUon.of the background station was calculated and sp~fra~tect. Ifa Yah1ewi;t.s r~p9i:i:~cl'i1S)1(>ii-',d,¢tect~ijle 
(Nb), ttlen Jh~,J~portiug li_l1iit '\vas t1s¢d lnth'e qaJcufat_fon(~;'e~ b~lo~v fo:r.'the cJ1lci11atfo11 alid fii1al c6iiceiltrations 
fof nattlrali1ra11luiu (U~1iut), Th~230, Ra-226,, Pb-210 and Po~2l0). The concentrations w~re <?Omp~r~~, with the . 
values '.in Io CFR 2'0 Appen~~ix ,13 T~ijJ~:2 ~fflttel1t co11<:::enfr.atioh.fonits· \vh~i~e the ·int>stc:on§ei:vative Vah1e \Vas)1sed 
Wl1i¢'h JS iii¢ ~qllfValent of SO inr.em :1f e~posed tO that d:iliceilh'afic)11 for,m1 entire year fora conversfon to mrem 
(see below calculation for result). Results which returned a n~gative numbe1: ind!9~te~)ess th1'n ~~9~g1·<;>(mg 
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{Jranerz En~rgy.Corpor~tion 
(anJ~nergy r~els_ Coajp;:i~y) 

1101 East"E" Street, Suite 100 
· -· .. caspei-, WY-82601 

.. 307 ·265 8900 
www.<iinergy(u~rs.tom 

cohc:e11trafioi1~ Jhere.fqre.1 tl1i~ c}c>s~ '''as a~~tm1~~1 to be zero. The ·ii1d'Wldtial do~es :i.vel'e th eh stnnl1ied fo.get alt 
o\•er~H l1frem: ofe~1fosiire t6 1.oi1g:..frvecl partictifate 1'adiati6n (see belo\y) and nuiltipliecl by the-occupancy facto1· for 
a total expos(n'e fodhe yea1;, · · · · · · · · · · · · · · · 

' . " '•" ... '· 

f!verqg~- /1.ii'kP1.'.!l!{ ~P1W tiyettPcq·ttfJ.il,(lt~· C.o.JiceiXtratipn c~~li) 
. :::: (Ave_rage bf NA -1 cd1fce1iti·atiims) -;....:.. (Avdage of NA _: 4 -conce1i.frattons) 

' . -. :,' - !' ". -. . c ' 

Airborne Nciturcil :liraniuhi Particulate Concentration .·(uCli).· . . . .. . m 
= (:t:4E'-~16 f3,tQ""'16 :1~_6E~16- ~ ~.:LE~16) -~ (L.OE.~16 + J.9t-:-16 :t.zE-16 + S.2ir16) 

· · · ·11UCi · ··· . ' ' . 
7;50E- .-·-. ·-·· * 50 mren1 

· • · · · · ·ml ·· . . = O. 00 m1'em. 
9.0E-13·UCL . . .. . . . 
·· ·· ml . 

Aif11g1·11e Th ;_c 2~6, Pcirt~culat~ Co11cent1'citi6n (:~~i) _ .. _ _ , 
. ..= ·_(1~0E-16 + i.oJ!,-1~ -1- _o + ,o). ::.... .(J~oE'-1~: + 1,oE-16·+ 6.sE-:17 + o) 

4 . . 4-· . 
. . ·· i 6 uCi ·· · . 
--'0.16E- ml * 501nrem ·;.;_;. __ . . .. 

- . . c· - ,0. 00 :n1re.nz. 
2.0E~14 1l L . 

.ml 

Aiibohie Rei - 226Pa'rtiCzllcite Coitceiltiiation ·(
1
iCli). . m 

= (~·?E-16 +1;9E~16 : 2_.1E-16+ 1.zk-16
)-, (1.ie-16 _+ l;O/r"16

: ~.4E-1~ + 1.vE-16
) 

· ... · -16uCi · . ;_,Q,48E"'"' - * 50 nwem 
·. · • · · · ·ml : . · ~ · =. o. 00 mrem. 

:9.0E,_131lCt .. -. 
·· ml 

Airborne.Po _,.,z1oPq.rtict(lat¢ C:o~ic~1itta.ti01i (uCl.i). · - .. . . . . . . m 

= ( 6.oE-:1._5 + 2.oE-is : 8.SE-J.6 + 2.4B-:1S)-{2.6~-15 + 2.oE-1
? : 1.2E"""'15 -t 2_;8~~15) 

6.63E-),_~ 1.t.Ci *.so mrem . 
""" · • ml . . == o.04'ntiem 

9.0E-faUCl . ... . 
· ml 
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U r.anerz .Energy Cotporatic:in 
. (an Energy Fuels:Q_omp~riy) 

17'.01 East "E" 9tr-e~~. Sui!~ 100 
¢asper, \NY62601 

. 30726S 89PO 
www.energyft1els.com 

Sinn of Long LivedAfrborne Particztfate Exp(Jsures (CE1J!ri.1lcmtel]i): O_. 00 + Q. 00 + O. 00 
- · +0.04+0.03 = 0.07iirrem.*0.075(occz{pCJncyfac_t_or) =Q.Ottm'.¢ni 

.$mn. of.all.JJ~posz~1·t/s .(TE./J!J) 
~ .Extf}1·nc{l ,eXpQSU1"~ I1i11~~11i) + Ra(JD_n cxpo~:iti"e (11u·eni) 
+Long Lived Ai.rborne P(lrticuiqtc:? E;tpQszp·e-(n11·em) = Q. 56 + 10 .. 09 + O. 01 . ' . . . 

= 10. 66 n'lrem. · ·· 

j'J~is 4emonsti·ate~ that jf a C6M \Voi·ke_r (>pefa_tecl <i60 hq!trs a year 'vithin the permitted property then it could 
result in a TEDEoflff.66 mrem whfot,'i~less'that1 t.he l.QO,,m1'em requlr¢me1it iJi 10 CFR20.1301. . 

Pag~7of7 



Energy :Fuels Inti 
AppendfRH 

2016 -ALARA Aucllt R~Ptltt 
Januar toJune ,1:017 semi·4\nnual Re -or-t -·.--·.····· ___ y , ____ .. -..... ,. ··.·- ------ _.,. __________ ._ "···-·--------·-··· -.. __ p _________ , 



2016 
ALARA AUDIT REPORT 

"- - • _ .. _:.-·:·: -·<·:·-· .. , .. _ - . i- -.' -- .'··-:, ,, - :-:·:-'i '-.:~· ;,_' .,· . ~ -· .-,_:- . . -.:: ·> " : 

_·;., -·: .· . 

. ,;· 



1.1 Aiidlt Dates/Au'dlt Team ........ ~ ................. ~.; ..•. ·~· ......... ~ ......... i •••• -•••••• -,.,: •••••• ~-..... , ..... ~········ ........ 4 

2.0 PERSONNEL EXPOSURE~REGORDS ·~·········-·····-·~·!'••·-···-••.•f•••.••!····························!'······· 4 ' . ' - .• . ' ' '' . ' . . .. . ,, .,., ' 

~. l PepfQlln~l Exp9sml~lc) ~ir1Joj:h~Vn1iHl1~·.,•;:•::''°''''.'~-·· .. ~·~: .... ~_;.,.~ ..•.... , .•. -,~_. .•.. , .. ~ .. ··J•·i• 5 

2.1.1 E.evjew .c>fb.A<is.tJs¢a;: .. ;~ ...•. ;, •. ~·.,_,.;,,,',•····•·-····:-~.·-•·;; •. .-.: ...• ~ •.• ; •.. ;,,_;:rfr!•·•·"''i•·••···~···-• $_ 

2.1.2 AVefage EX:J?osifre-:Rates f6t Ah-Pa1'ticula_te .......... , .... ,._.~ ...... , ....... ! .................. !, 5 
~.·~ Per~qnnel ·Exposure to Rado~.:~f~&~.~~~ :·~!~~~~·~.~~-·,..~ .. ·~!·.~··~•.· .. ~··.• ... !~ .. ~-~~·.·~.-!.·~:.~~~~·.~~~-~~··~:~; .• _•~.· ... ·~~.~ ... 5. 

·~~$ CornmiJ(~Q Eff~~tlv~'Pos~ ·~qtJiY~le.~.~- .-.. !-~·r·~-··~~·.··~·········.~·-··~;~_~f·.'·:~ .. · .. i··~-,-:;-!':!t·:!~~-~~~-~·:·~i~.~-!-··-;·~·!-~~~ 6· 
2.4 EXternai -.Radiatlo11 _(Beta/G.aJnma) ~-. ~-.-~,.; ~~. ~;~1: •. !'.•-:,-.• .. ~ •.•• ,. ·•.; ·~:·:",·~··-~~~ •• ~~~··_!·.f·•· ~-•.•.• ~.~i-. ~ ·~~;~· .~ ... -.·.-;~. ·-~.~., 6 
2.s Total Effeclive DaseEqilivaient ......................................... ;,.,;; ...... ; ....... ;.; .. ,; ........ 6 

~ .. O-:BI9A$SAY. gE$UkTS ·~i;~~ .. ·~~··:~:·····~··-···~":_ .......... _ ..................................................... _ •. ••-·•.•:•······ 6 

4.Q lNS~EcttbN LQO.~NTRIES ~DSQMMAR.Y REPORTS ()F-DAJ1"£; 
WEEKLY·AND .. MONTHLY INSPECTIONS ....................................................................... -7 

" - '. . '. '•'. ~ . . -. " ,- ... , .. 

4 .2 b.3l!Y--Ih-~pectio_t)$. .· ......... ! .• ,. ....... ~ ..... ~,·~.~-· ·.~,· .. ~. ~ •• ~···-•. ,, ! •• ~"'.:~·~:·. ~·· •. ~'. :~ :·-·· .-... :~ ~ .~ .. ~-· •.• ·~' •• -.. ;_ •. • ..... ~. -~~.·~, ~;·,• ~-··~:•·; •• ; ·7 

4 .3 ·weekly .Insp·ecti't>rts ',. •.· .. ·.• .,•.·· ... -.. ~~ ~, .. ~ •~i;,. ~~ ~,~.~·.'.~.·. ·~~ ·~•:.· .... ,..~.~·· .. ~, ~, ._~ •• ~ •• ~ ·-~~ ._ ...... ~ ~ ..... ~. ·~··~. ·-·~. •·:•-~--·~:·,~··· • ~·· •• 7 

:;.o bocttMENTBDTRAIN'JN(JPRQORALYi ACJ'lVlfES·•'·•····; .. :.,i••••·••!•'"•;;_,;,-,; .. ,; ... ,,'9 

s.t Hazard and Radiation Tl'ainingfoi'New ·Ei1ip_loyees ........................ , .................... 9 

5..4 d.0_(1ttactot Ti·alnl.~g .............. ! ••.•••.• _ ....... , ••. ~.~-·<· .. ··-··~·-.. ···-···"f'~ ... :.~ ....... •.!'·~··-~·-······"'·tJ.~·'!"~"·~·~.~,·~--~,~ ....... 10 
5 .5 Vi~itqrs, .......... , ... -.~. !.···~~"~-~ .. !-·····-~ .,_,. •• ~ ~-~:'!".··· ··~ .... _ ._ ..... _ •• -~:· ~-., •.• ~ ·.~ ... ~ ..... ~ ••.•• _. !,•_• ~. ~· .... ~ ~ ... ~ "-~ •• ~ •.? ........ ~ •. ~.......... il· 

7 .0 .RADIOLOGICAL SURV·EY DATA .......... · ...••. -.,"i• .. •~··· .. •·,~···"~· • .-~.,;;,;·,.· .. 1-1,1 
.. ~·.·,·,,~ ... -1-.·1 .... ~,:• .. •• 11 

' • < • '. • ., • • • ~.. • • • ·-··. ~ ' 

7.1 Airpqx11e ]?ai:Li_cula~¢'Sa,mpli_ng .. ., .•... :•·•_,,.!,. ··~·; -~···· .•• ;,, .. __ .•• ,~ •• , .• ;~., •••.••• ; •• ,.~·~·-!·:·!! ,.,;, __ . ._. 11 

7.1.l A@.\lal 8-}Iot1r Ate~ Aii:ll9i1l¢ Co11~¢ntrntlql,ls,·,.;"';;;,.;•••···••"'·1••·•i.,·•,•··~···•···! 12 
7.i.2 Othei· Airb.o:rne PartfotilateSampling .......... , .............. , .............. , ................... i2 

7.4 Weekly Contamination Sui:veys ....... ; ........... , ...• ~ ..... ; .. ;.;,,,, .......... ; ....... ,. .... · .......... _ .• 1i 



-,'', :. ' . : ."'' . 

·~;~ ~mictµ-~to~:, .. ·:·••.-·•·;;,!i~'.:•·itr~:;,~1?;~.'.Y:;:i::•;',f:·;:~:~~~~~~·h~~~-~dw·;~;;y:•v·-·•ti.,1~; ....... ~_,;•:•·•!•'·•·K··•~i·i•,·•:;• 1'.3 
'7 :7<8.iWv¢ys C>f Matedtil .R¢1¢as¢dJ~i::om ~h:c-E.e.tlldGt~d Ai~~_ ..... ,;-,;.;;,,;.:ii ••• ·;i ••. ~~ ••• i;·;;i~·· 13 

,. .,- c ,-; ", , ·, \ , ,- ., ~ ·.,, ," -,.. o \• ·:·. , 

a.!:~f i;t~ti~J!Etllii1ii:~;:~~:;ii~;~;;~~~:~£i~::~:;'.'.'.:~:;~~f 
.s".-t.;3.,R.~-vi~W'PY'1~·so.t!nd L!oquiti~J'.lt~(iQtrcif:l~~vl~!e:;!l:s,~;:;fr,,:•·.~•i•!••~; .. ~~···~;:.,.,;.,.,;·;·{ .. 1~ 

. ?·:~t~£~t:~:t·~~d~~::;::::::;:::;:::::::'.;:::'.;::::::;:::~::;;:'.:::.:::~:::::J;. 
H>.QEQUJJ>MEN'f ·POR ~~PQ"SJJ@9QJ91RQJ..!"•'~'-"''';•~••f•••!·~•·-F!ii•_on••··;·•!i\•gwn~{~.::'J6\ 

., :-. ,,,. _, . 

1 o. -t .calibration~,.-,:.·, .. ~ ............................ i·;,,·· •.•• ~-' ~-_,.~ · ..... ~.II ..... II._ ..... ,·.•··~·.:··;·••'"·., •.• ~ ... i ....... -.-••• , •• -~-.~-~ ••. l 6:: 
' ' ·:·. '~' ·:·:: "~.:;·~-.' .l, , .:·~ ·: }· ;, :· •.. ;"- ;-:,;:" - . ' ··:·:' ';: ·, '.-.-'" '::·('".:' /." -~~'.-~ ,, •. - ·:;'~·~' . ·/:. \' ' ''; "( ·1. -'"" : \." .. >~ ~-·.'·" ~-~;-:· . ·'= c.'"" '.:, , ~--~·~,. ';<''" ,.- •,.,., >."''-'· ·~ J~'--.' '~ ·; ,: . ;-;"<: \'' •• • '., -"~.:·· ;_,:,,:· • ,J. :·· 

lCJ.'2,l~CSpi_(i;it9tY~PiOt~¢t'ion Pftjg~~h!~···'··~·.~.:·~= ... ~.-~:······:~··~~-~~~.~~~~·;~~~.~~.~~~:(~'~,i.·~~·~~.··~···~j~··~i~~'~\~/~·~·!~··)·#.•·~-·~·~6: 
t 1 ;Q''.tlQ~~?!'() 'fffif PUBLiq:.:;i ;,;.~_;~·~A·.~;;;~A1;;;;~;;~¥ii~i ;;,;;,~~·~:,;fo~ ,-;~,;;, €;i~i;. ,;; .f:,'~··•~'!_•.~, !~:~-;·;~·~: .i 1 

.·t~~o. ,J{EGOMMa.Nv A tloN:s -~-~ ~-. .!·~·~·~·~-·-·•·i··~'-· •:•.;,··~~~.!~)·~····~·) :1'·:1:··-~··-~· ·-~·i~;-·):~·~:~-·~· ..... , ..... ; ~ ... ···~.!:··~-;--~·~ . .-. i•:-;·.·~· .. ·-~·:.-·· •.• _ .• _i'~. · i -~i 

·LIST:oF-TA:BLES· 

T~blel2.S.:,J '$:ummfil'Y ofJJ).Cljyi(}t1al D<>~.es (rem) ~or .~Pl 6 by'JiJf PQ~l.ti:~ff.yp~ 
Tabl<rn.6-1 :swmmaf'y or-:Bioassaf'Results 2oi6 _ - . '- _ 
Tp,QI~.-i.~t.oJ liraQi!JJn J>,fil'.ti_gt!lat~ _--~,M~~J.ffit1m ·P~tc~Pt .. o.tPAG:f<>.t~,13acb;Monili 
T~~I~ 7,2.4 _Mµim1,i.ro ~a_do~1 Level CWL) ror·pach'Mon'tl_i 
T~hle 124 ALARA Efoilillgs and s:Eis. .. 

-.. 



~~e~191~·~~p:~i1·:J$Jt.~Rt{)J~~f 
:zol6ALARA REPORT 

:{;~~~~~:t~~i'i~\e;~.~ii ~R'Z 

~t=~~:~iWe!~;;i~"'J6=~~~~~:~~~~1Jt~~.t!~~~~~'![$9¥~:~~ 
''.f.Jc.~n~e"JJ·~qui·t:e.~ tl}at Ptan¢tz J30¢i·gy .. c91potatio11(an~nergy.,F~¢JS Cc>iiJparty) (~'Ufaneiz''), 
~s J:.ise!t~~~, iJ#!Pfo1-~ii;anri~~t r~Y!~w--9ttli~ !M~~i{9~\li9!~~.•Q~_i?f9.ii~m}i:NF:~: .J.\J~ ·v~it pf th~ 
alini1al revfo\V~ ·an ~s Lo\v As '~¢~so11aple Achievable :('-~A.L~RN') itlidit'\vas c9rid.gcf~4 in 
~c:~q#foµc:~ wlth,NRO R~gµfo~9r.y '.<1n1<."!e -:~.~l:C':~~eg,,.;<JtJkle s.~'i.'~i · f~e .NR.,AtARA :progfam 
(RAQ~sop.;02, Revision 2, dated April -24, 120l 4):((q(} 'fALARA,:J>fogr~m':') ~l~.o.r~m1Jre~ tb~t ~m 

~~r~\.1;t~;~~~i~~:r;:r~!;~~;:J~~~s~i~j-~6!l~~~!;& :§;~~t:~tf a~-~~~1:«~~~~t~~ef k~~~iili~~a~ 
~LA~A:~¢p6ft~ 

Toe ALAR!\ A:~~iLfor caleridat' year ·iQr6 c·~~Q16'1) was ~§11,d}i<;t~(} ~t NR,1(r9i#Juh.~ ~. 'thrPmth 
Jiliie ,?, :iort ·fiils ALAE.A :R~P:ott :has been pi'ep·ared · ~Y ;tne ALAR.A -audit team .afid 
&timm~dz~.~ 'ti!~ ~P.Q~l~1sic:>11§, l!IJ:d. . r~~<m11ne11iia.ti91J.s :~d$ili~· from .th¢ t~u.djt t°pt ::th~ .:B~ribd 

.. fovie\ved. -
; ~ .. 

This :A.LARA ~_pdit ~~porUs :P!ePi:U~4 :for; ·~11!;l reV.ie\yed'.by, EJ1~.rgy'Fy¢.I~ J.~~sQ1,m~¢s: (0:$.~) ·:Jn~~· 
.('.<.:EFR.i'.'.J and Nil Management, whfoh. considers ·the _c(:)iiCiuslt:ms ancl recommendations in •the 
·i'{epQrt-.fp··ru.ff h~t.impr~:r1e.c9n4Hfon~ t9',J\)jl\RA! · 

.i.i.Au(litl>ate-$/Auaif'team 

the A:LARA aiidit involYe:cLa site visiHrom June 6':throughJuhe·71 ·2017 and additiotu1\ teview~ 
·Qf~q¢tiJ)1~nt~tion.d~1tiu~,.J?~'l9ri9':~rtd'fcillq~vhi~fhe.s1t~vfa~t ctates; 

fhe :attdk team. was :.comprised :o.f.kathy Weine1, Quality Asslfrartce Mafiager and David Turk 
~ERt!!> ~!lmm~r; .E11vJ1:<;>nment~l l.iei.tltI! @Cl ·SaJ¢ty ·i:m4 it~CJl~t19n:$af~ty Qffi¢~I"('~8.S<Y~) at 'the· 
WhiteMesa Mill. Aa1'6h Utlard; the NRRSQ, ~ccomp~tiie(:l Jm~ ~~$i~te8 tl~~·a,µcJ~~ite,~11!• 1,)1~~ W:~~ 
ncmi\ ·m¢IJ:lber.:Of'. th~Jeani~ 

2~0:PERSONNEL'EXPOSURERECORDS 

.~~1~~~~1t::~1~~f~e~~P~r~ii~f~e~:f ~~i;:a f~~tt~ii~,'~~~~~~~e.u;!~if J~~iif !~~i{~~~~i7~:~ · 
;e,~tc;r~l.\J Q,()_s~ t~t¢·ime8-~l!r¢w.¢n,t_~JP ;v~d9~r!i :a_t¢~_s Qf;tli,e:·~ife; ·icH!ct~9jU$tlng tli~s.¢. r~~1llis 'by th~ 
,affiouhl of thne each .w.orker spends in the various' areas of tli~ sity,;, ExposµI'.e W~Qra§ :for 
·empfoyees:· pf'JO:~ ){R ,s1~e were'·corqplet~d :fit early 2ot7 ·for ·2016 ai'fof Jh¢ rou·1~tti'.quart¢r usL 
r~~ijlt§ :we.r~ ~Y(l\I~l:>l~·; · · · · . ·-

the ex ·osore lnfotn1atioii : rovides Jimciainen:tai data· fot :caICtliatfrr the Total Effective 'nose ........... It ....... , .... , .............. :J? .. , .. , ................. , .... -·· .................... ~ ..... -........... ··.- -.. .. 

···~ 



' ~ • J • ' ' - ••• , ' ( • 

g~l;~'.~ 'µ~~ittw qf"!}ilJ;:~ t!sflif 
'-i. "·,::-r 

t1tan.ium afr : ~u1ict1late ~ex osures ·are detei'itllrted ·b .. · :m~·~s~{:J~1'. · the, .: toss ·afita ·,~dtivk 
~~·is~#tf,~(i~ii ·~·~i~piC>ye;e ~~~a)'· i}~y~· .. i~1i~foci ;\vtii1~.:w~lk.irig ·i~:~ii,:;1.<?~ :fpf:~ '~n9wt:·~nwm{t ~­
tifrle::·· 'file -em 16 · 'ee?s::ei os(ue i~;biise<l oil ihe&e :iheaslirenients .~fief ffie fatifohutlide cofitenf '.C>r 
~ti~. J~~t~ti~! )~~.~niJi1_q}rr.~·:,.~~~·::~~~q~~it:·~~9_,:'··rii.~ -·~oi1Y¢6ii911'1' ·:p,~ri~~g · ~r~-~ .. -~~·i¢·~wi1:~H!ih 
f~PAC.~")@r~Ji$~~. ~Ii 11,Q.C~:~~tt)20,j~pp¢11~i'f<~~. . 

~i:~&i~it~f ~~~~~~~l~~~~q;&~ ~n wp;9prJ~t~1i~~ w1 .~im~!ini.&- ,!ci tJi~ 
2.1.2 Avehige.:Expos1fre Rates.foi· Ail'·Pai'licrilale. 

. . 
\ -i ~ .' " \ ' 

IJiE\t1iim~ :~ir paj:ti<;uJ~~e · .~}t¥9~µ,r~" ,~r~. ~<?!.t'.r:!llim~~ ~Y .m~~§J•iin~ ·th~: grq~~ .~lvh~ .~gtJ);1iy 
cijncenttation an eft}ployee .m~y- have in hat ea while woi;king in ~n.:iil'ea fc>i': aJajpwl! ·@lQU,n't ',CJf 
l\me:i 

Ai'~~ -~itb_qin~ ,s~pies· at'e s~ppiemei1teA. liy hr¢at6jrtg, .zpn.~ (''J3'.?;·~) ~~mPI~s •CQJi~¢ted •fof a 
'lwPW!!Pf,}ri.Qgpf.'tjqi~ op s~J~:n~djyidµa)$ p,etf()r!Di"~1g·~~11lc1ilf.ltJoh ta.~lc.~i 

'The overall ·uranium :air · ·ru.11cufate ex osutes for 2016 were itiw; Ohe el~valed :sarlf ie ·oi ................. · ................. P .................. ,,.P. ....... . . . . ... . .. -.·. . . .. . . ... .. . . .P .. • .. 
Q47.~~~% ,.Qf' Wr ~1;14Q "'"~s ~~11~.c,I~~. ;1µ M~x. :iQ~§~ /fhe.. :e,wp:l.<;>Ytl~ wa~ w~~rfog 1~spb:~.tQtY 
p1:ot~ctiqn diufog,th~·:eve~~t..anCI .aJollow-up Dioassay vlas col1¢ete~. There '.\yas po, upfak~ t9 the 
~111ploy~e. T:lie prq_Ge~tJt:e ~~jng qti\izectwork~ E\Dd.tn~ .d'~ta ClemonstrJites that.. · 

,"\' ,;· ,- ,-

·z;z P¢t·sannel Expos11re.to 'ftad'ort Prrig¢1iy 
'". '; 

Pej's<>iin¢l ~'Sp.Osl!~;~ .. tq ia,~qii .prc>ge~y ( d~ugli~e1·s) .. is Ciet~r~ri~d ;oil~. :un1e weigllJ~cl . ~X:P.Q~~µ!~ 
'assessment. -~heJ:estilts are: ex· .ress«~d In rems whfofr ·ate :c·afotiiatecfb . dividiii · · tlf WoJ.kin ··· ···-·· , ...... -, .......... , ·· .... · ··· .............. ··- .P-. ... ... . ..... - ... · ........ ······1 '.· ............ Y. . . .. _.g . e . ,.g_ 
Leyels {'~W'Ls~~}Jl1 eil¢h: l!l'e~t9Y :o~~~ an{l :qn,1Jtip!yigg 9Y lll~ tJm~:~sp~Qfi.,rr ~a,~h ~yq}t,~re~, · ~Jfgqp 
ptqg~q$rwiis.m~astil;ed throughout :·ihe site ari.d Various Wcfrk acti:\i!ties~ 

Duriqg '2016., 'the ·average exposure to radon progeny wa~ l\PPl"()~i1n.~t.eJy Q;Qt() rem wiffi 1a, 
·.1~aximut:P value. 9f.o~o 19 .fem~ .. 'fhi.UlLate:dµction from the'lit~viou~'cai¢11da.· year. . . · . 

'(he :~~q(>ri WC>ritjrigJev~Is :,foi'.·; ioi6 ifr~: fow~ A:s a· tesult;_.at this :timy ~here ar¥ .nq :a,9.~i.(if>i:iaJ 
AL.AR.A t~ctkes.identlfietf . .. .. ........ ····· ,P. . . . .... .... . ..... .. .. . ... ... . 
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~~~~~i!I£?;~i~i~!!W:r·~~~~15~~f ~~?aki~~~~~ii 
;ass:essit1enJ ··b:asecf on data :coifoeted 111 16cafions: :ti1~tfu-~ :.e<JuippeCi' \vitJi ~fo1irc?.»m~~1~r·osL 
·:1>,~gge.~·~ __ 111 ~~9i,!ig11, ti~t~t$1Jt.V~YJU.¢Eisu.r¢menJs..9f ihe sit¢ at~.pei·for¢ep, tisiiig'poi1abI~J;~·f\7~Y' 
.e:qtiipmerlt. ::p~fsoriifoi'ost,~easi:fr~m~rt~·,pr :ext~pi~I\#!fli~tf9J1~·:~Q~.~~ ;~cg1iQiµl~~¢~ ··4lfriii~:·~2q16· 
·w¢1'{}J<J.w with. :f\n ;a,v¢r~ge of about O.Oll l'em: (lJ .1melri) 1arid a maximum of0:062 teni{~i 
.mrerri)! · · ·· . 

Tile. e}{t<::rn*f r,{\d.h~ticm l(}v~l~ f9t 2016 :aJ·~··wefFbelqW ffie NRC 'i'eglilatory limits .. Thei"e afo .11q 
frehds'lhat \vere det¢nruned. :There a.re·h9 M#itic)n~' bLA~A p~~¢t~c;:~J9··;~ci>mm~11il :~t ifilS! 
. 'olntfo fOi'tffer:te<iuce ex ·osures. . . . .. . . . J~··· . - .................. JJ ... - .. . 

if 1\1~ ·decides to est{lblish ·a.Ufaiiiufu '.packagitjg circui~~.~NR ,-ym n~c;:,4 ·t9 acl.dl·e§~_ the. Jll~r~.~i>~~ 
exteiffairadiafion:ei' osute.tchileit' .. ersonnei. · · ·. ·, ' · · · ......... _._ ...................... _ .... P .............. ··'····<>·--P····· · ·-·· ··-· 

~ i · I ~ .'· -'. • ,' ' ' ' ; ) 1' Y , 

2;5.T6tal'itftediveJ)oseiEqµiva1ent 

The. TEDE :dose iS a summatfon :of .the .. 'doses ari~iiig fr9tn: i~fofoa\ ·tjt~riit,iiti ~a.k p@icµfof~ abd · 
r~dott pt9.ge1~y CCEDE) ·:~µd 'eiteriiat {gamma) exp.osui'es<cbe.ep Dose Eqiliyaient·· ('-~DDB'9) 
c9nver'ted''to -~ :c,oi,ti9i91i ,lpei_i;i,¢ :(r~ro). ~md ~s~mlii~~:: {f~pl~ ;i:i$~J .$µ'Jmji~l:i~~ the ~a\re1'age:·.~Jid 
:maximum\fo:divl<l1.1a1 \Voi'ke1~scEDE, extehial gamiila_arid TEDE:doses f()r 2-0)6i · 

• • .,.·,·. .,-';.' i -' 

The 'iiiaxi1nu1frTEDE·:for 2016· 'vas·.apprg,X,i~J1~!elyi()~1.7.4 rnm"(f14. mr~m) wJth ~l!JtY¢t:age:fEOE 
of':~pPt9xlmate!Y 0.04'8 .rem {48 fill'.em). "The TEDE resmts ai'e low~ :co~pru;ed ~t<rth~ ·~A~A 
gg~I ~qft~i$' ;~e,ifr n,i~9 :mt~.trij . P~i y~~t,~ tr'vere wi}re' J19 pra~tfoal ALARA: practices, which 
wouici fil11hei\i'.e<Iilceoveran:exp'6sures;· · '·· · , , · · ., · · · · 

3.0 BIOASSAY:RESULTS ... -~~ ..... -... _.,,. "'·" . -.. -:t· ,_ ~ '.\ ., ... .- . - ~ - k'' ••• - • --. 

' 

Tilq ~ije· p¢~fo.r_m~, ti~q~~.si;lys fo. :~¢c9rcli!tic¢' w1th .NRG -~Regtdatot:y Gt1iii~ :,8:22, ~'B.i6assays· .at 
lfrariium Mills':~, which states that fr~qt1~11t big~~s~ys_;~~~ -to ~-~,;p~rfQr,meq_f9l.'.·¢.mp1~ye:e~· wfi-ti:·E!h~; 
1:01Jtll}¢ly exposed Jo yellowcake cfosl; "t1taniµ1n pre ,difst, 01•: inVoWed in main'fe:h~n¢~ t8:sJq; ·i9: 
)Yh1¢.h· ,p9~eri.ti'1L y~llQ\vc~~ ~~p9sl1i:e ::m~y pc;~u.1\ Pdv.~JY~fa ttt¢a&urem¢nts '.a1'e; petfotmed 'ih 
aecordaiice ;with the .focommendatiohs '(~Ontained \ifi; l{~gul~lQl'Y . GtiJCI~ s~22i th~, 
.r~~ommenqatfo1_1$ fa 'R~gqla~C>Jy .O:uide 8:22 r~crnfre· correctNe acd(Jils h~sed. ;pi) :the bioassay 
:results• :The det~c~jcm liwJ~ fqr itjrnqi\1ro; Wol:.ls.~~Y$ i,~. ;$. Jtg)J., '.6fo fov~~Ji!~&tiO~ts. '.or :.corttfGtiv¢ 
.. a¢tl.t>ns ,ar_e te:guh'e<i io.r bi6assay results hefow 15'itg/J. Iffosmts·exceed· ·is Jtg/1 :J.iw~_S,f!g~ti~ms 

'6 



lntO t}l:e potemlal :c@~~(s) foi~ the ei~yated \jiofiS§4Y i(re foquii·~~. ~~}4 if apprqpfJ.*~e; corrective 
~~~~Gri:·~ ~ t'Q. ;J>~ • iJ!lP~~m~nfog: ;!Q :r~-~1~~: · ~.dd.it((l!i.~l•pQ&i~Jv~ ;~~,q~~,~~:~ .a.ri~; .:~s~!.t.ijpe~ ·~~M(ulrt 

' ,\·I, . ~ ~ ., 

A.I I ilfoa~s~yi'esctlts ::for 2oig -w~re 'ND :as ~ho~vn on'table, ~j_(l~J. -~!}-~!·~: w~!·~ nP,li?slies ~b$¢l·~~d. 
tJn:d:#lts~Jke tesJ1lts'Wete Witb1.1Uoiera~«:;eh'mges. · 

:4·.~,~~~~~'.q~i9,N··:~Q~-~~RriiJ,~SANQ.:$~MMA~f;REPQMI$.i~F~AJl.¥iWii~~x 
AND:MONTHLYJNSPECTIONS , , •- • · · . . ·. -_ --- - .,. - -- . · - .. '· -
...•. - '::•'"'•l'""~.-.~~-1.c.··_· ._,~--. -~\:;-!'"·(·: .... :~-·~.-::: - ::.~~· ":·:· ~>:·:':-::""_'·····:~.' ~--- :_. '·~ '·~ .:.· - • f,· • • • . ' 

J .t ' '• ·' ''l ' •,c:"" •,•c'o'\ 

·thi_$ ~~p.Qtt. :~e(v~s -~~ :the: ~@mA~L bLARA ~tidit of 'the :J"adiatioJi $_tife~y I>1'§g!'am aLNS- -18 
accoidance,\vith Reg. Guicle·~.3 ~ :$~<;:!.P!t;~i~,;3:~ 

Q~ily;. w~~lqy; .~n.d- .ip.-o.A'.01Iy,in.~p]~~Hon,,:x~pQrtH~g, ml9' _mqn1J9rfog ,;:ti·~ teqyi•·~d,:hy: ~eg; Gula~ 
8.3,J S,¢~tiqtj,s -i~?<'J a~d- g~~~g. ---Tiie' roqti1ie N'K (~nspe¢Hp11s, iil9n,i~Q~tpg 'i\HCJ f~PQi#IJg Jl.~~ 
,dt~.Qg_~sg'g_JJ¢l9\V.' : . · .- - · 

- ' ' 

.4.1 l~espohsihili~ftd Pe1;form-

The RSO. and Radiati9n :Safefy Technicians f'RST,s'') ;µr~-,r~spq11J~il>.l~ .fqr p~rf<mrib1:g: ~m r!lu.tin~: 
~rrd spe.O.fo11·adfat1on :~tif.veys· i11 accot<lance. with NRC R~gulat()1'y 'Giiitle :8!30.::(Health Pb,ysics 
:$.ll!'.v'~¥fii_1,1 'lJrArrhm_1J~1iU~) Atr4R~g. Qµig¢ a,~t, ':\ ' "' ·- '' -. - - --

'·· 4.2 n~u -Ins ''ccti riS 
- - - ,. ' .h - ,'f --_,_ p - -, 0. - - ··. ·' 

P:m"agraph .2;3J 6f:Reg~ dtiide 8.a1 ,pfovides ihflt ti1& -RSO ,c;f ~~sign~fo4 :~.~T shqµIq con~µ~~.'~ 
d,a(ly walk7thrQ~~gh (vi$l1~D J~&pe¢Up11 pf ~u. Work .:,ti);~ Sl.Qi'~gt} -~i'eas to ·en:S\jre ;ipr6pei;· 
iinpl~m¢iltatic)ii :c)f ,g0Qt1 ra4iatiq1l. safety._ proceclµre~. i,ncludipg goo~ l)m1.!!~IS~~plpg :(h~f W9J.JJ4 
,111in}~tfi.z¢ Jinrrec.e$sai·y :coJitaminat.iO.n. - lit addition, :as .iiOte_ci h1 License J\liien(l:merit 5 the 
lJc~11sAA m~y {d.~utlfy :qt1CJ!W€!4 'cle~ign~~~ ;t<> petf<:>rm ~~J!y·1osp~cti<:>»~ in:the,~bs¢.bot~ ofilie RSO 
ot:iiST~ ~pediii~aliy on \Veekencis .an~ holidf!ys :w4~Ii th~ :i~sorn> :a~d.,R~'.n~) :~~~JJ.C>.t 'Pf~~l)t, 
'th~ ntJ1.rl~~1~ 9fcon_secnti:v¢~:a~ys pet· We'~k tfo.it a d_e$ignJlte jnay peffoi;m di~.:(faily '.insp·ectioii is 
liµ]i.t~cJJ11this ~ig~µs~ ~9~~~-(iQff. 'Th~~~ i~§P~t:ti9p§-•~~~ :·(l_q~µme.nt~.cl ~11d 011· f'ifoJR t)1«~··ri;i.tllati_olt 
~afety :oepai·tm~nt. lf ~ti Issue is ideiitifi~d oh any iri~p~~tion, tll~, per$dn _ R~~f9rtajng llI~ 
..i~~pi_9t!QJ):i~ ~~p~c.t~cl lP a.dYi.f?e .. t~~iati~m $&rety f!P!I: qp~ra(ipn~lm.aiot~i1ai1G¢;§taff:as·Jir1>r~ptiate. 

4,3 Weeki -· Ins · ·ections - - '' ,y. g __ ---

Par~gfaph 23;1 :ri(Reg: Giiide .. ~8j1-pi'6Videsth~t !he,RSO and facilityfqr~Il}~~(N~9llQJ$~f11.l¢fi 
,~}1U.iv~1¢!it p9sitJcm fa :th~ (>pet~t,fon~ :sµp~tvi~of,) ;shoulci :c:Oiitluct·a we~kfy. a11s}iec~ion o.f ail -_ 
f~cility ~~·eas to ol}~~r.y~ :ge,n~xf,il xad,i~l.i9p RQnt,rqJ; :P!'~Pf!9~§'. !{{Jt_d ,-¢yleW .x~9Il:¢'d ~hg11~~$ Jq 
procedtWes and equipment. Pai'ticulat ;atteritfon .is' :tp :be foctisclt on ~foas wh~re ;pot~11n~1 
:~Jfp_gs1;1r~ir to per5-9n11elmight ¢Xi~tf1.nCIJg, ~r¢i;i..s pf;.op~t~ti.c>n: Qi' ·foc(ltiO.n$>Wh¢re :c.ont&1itl!lation is. 
:evident~ · ·· · · -



,,. 

Awe·e1a- rns-edloti.is:eoiicfoctea b ·:iheRSb. A:weekl 'Tus 'ec!Hon forrrfl8-:cofi1··1eted:and:ke't .,._ ... , . .-,-.-- ... ._.Y _, ..... _P,.- ... ,._,_ :------ - ---"-- :"""''"" .. ---Y,,_.---- . ,,,, __ -.. -....... ---- -,-._,----.-: .. :Y- ...... P,-.,._--.. ::.--, ------ --._..--- .. -- --- -. .P .. --- -._ --._, ... : ... P,_ 
01ifile il1 tl}eiadiation.safoty depaitnienb Tlie fosults oftlj'e \veelqy1r~p()rts ar~ tra11siffi~t¢~:Mi\tb"¢: 
Mh!~ MMM¢:r f9t impJ¢.m~nt~O~m -p'f c<>.~·~¢~tive ·ilct.fons for items id~.l}Jiffod dgring .:the; ~veekly 
:ifl§p~ction. -... -. --:· · - - -··· - -·r ' 1 ' - - • -- . - -_- - - ; • -- . • -.-.-- .. . :\ _;: • - ___ .- ;_i 1.-

' ·'' :_ ' .. '· ··. . . ' ; ~· . 

;!~~()6rJ~~~iw~s~~1tt~~~~:i~~f~1~ih~~~~~6§t1~~\.J~Af tf~~:::~frf ;~;~~~~~~~~rt~~~;:~f~ffiJ1-~ 
- otehHat for .ex»· osfo · -- ersonneLfo · radiailon ate:eva1oated eitllehthi'6ti' fr ·~c to' eff · fo'61W fotca P-... __ - - -" R-- ___ g Jl _ _. ____ --- -- --- .. ., -- - ··- .... -- - _, ----- --- ---- _ g -_- P --P :Y - P -
R.a~liatfoii Work :Perm,it f~RWP!!) -oi: an :al1tli~riz~d _ 'yrit_ten, $t~_11<1ar4. {>pf'.r~fing Proc;~gu.re 
:('·~S (JJ>i'.)~- pi"ior::t9· f i1lnatl9o of Wbik · .-this'i'eqtiitement is satisfied bY the' RSO'.initiruitig'.the>shift 
JQgl!oc>k:~n.- Jb~:c;9ntr9Jxoe>tn )Ve~J9y·c•Q~ tJp·9!Jgh _dcti!y .m~~1it~gs. w#lrqpehtdoh$'~nd ·Q-iaj_nt¢n~htb · 
p¢1's:0*1¢1 ::and the RSO. The: RSO jde~J1ifies :·aiiy ·poJeiitiaf'Isshes :ajid defoi·miries- any saf"ety 
~r~¢.~liti9!i~J11Imi.if¢'.f~tji,ii!:~a :P•'iqftot_ti¢ ~Qtk bei~g 11~r.tdi:;rie~:;. ·:tn -aa~rtib11; :ihtrR$-b.tevie:ws- riII 
RWPs 'before and after -the c'ompletion of work~ · · · · · · · · ·· · · -- · · · 

Tpe R.~p J'ev~~W,f:'!H: yiol~flqrr~ :of ,}Jt4J~#o1J ~afety :prnJ~¢4µre$ ot pf_iie1~ PQt~ot1~f1y;h_az~tcloi!s 
problems with ;tiie :Mfoe.-.Ma1fagef6r othei"emp1oyegs\vho ~h~ve atitlioi:itftd ccni·ect t~e P~Qb,!~IA• 
~s -i:eqqite4 ~Y •:8~¢~foJ) }i:ait. pf I{~~· ·C;uid~ :.s?3:l • In &d.ciitfon, all .l$su¢& identifieif :in violatioffs 
ate discussed viitli die employ~es 'ill_ ;dl(} d~ily atJ~ we,¢~ly m~~o~m& -w~ 'not~.Q 'QI! th(} WAAJ{ly 
rn¢_etfo8 ~mnutes~ - · - - , -

4~4. M6ritl~ly,Rep6i~t~ 
"""" 

Re,g! '.Gui(:le ~~~lpr,oyi~e~ .tJ'i~t ~t l~~st m~mtuly, Jh~ :1~·~0,~l{o'*~ t¢yi~vft)itft¢.s'(i}ts o'f,d_~iJyitt}-ct 
Weekly inspections, incfoaing a review qf -atr fuoriitorlng ahd exposure dafa foi' the month and 
prnvltt~s .. ~ n_w#Ui~Y, te,p9i'l, :(,:cmtfilni•!~: -~--- w~:itt~n -~µn111i~·y 9f .th~ mont~'s -~~~nfficaflt -t~ofk~r­
pi·otectio1i activities. Paragraph 2.3.2 of R~g! Guide s:31 ~t~*~~ ~ha~ th~ M.0.n~4iY I~~P9~1 s~ipµJc:l, 
:¢ont~fo; ata.-mlriirtiuili; :ih~:fq}lo\vh1~ hifofmuifon:' ' ' ' , •, •'• 

a; . if sil.inmary t>f the Jnost<i:eceht pel'sorihel ·exposure ·data,: inriluding· bi<;ia~says anff ti iii~., 
wei hteclcalcufati<>ns• ' ' ' ., ___ g ______ .. -.. _____ ·' ' __________ _, 

, ··u. ;a _summai·y ~of ail pettiiientHldiati'on surv~y.r~o:tds~ 
I'· 

•.c; :a disci1ssion ·of 'any trends or. deviatfon f1:oin t_h~ i·aC!iati(>ii• ;prgt~¢ti.qp: a11q k\:hAR~- · 
pt.ogi·~m; -inclndliig-- an ·evali1ijtfon or the ·adeq~ra¢y of the_ 'implementation: of 1foetise 
;cgi{d~t,i9~~ x¢ga~:qi~g niCfia~j<:>Wprp(~~tfon-~.n~l AJ.f\R..A.; ~mQ: · 

:(h 0ll: #~s~dpt!on Qf Ytite~¢iv¢d.pr9bJero$:~p;d iM p1'opo&¢d ¢orte-C.ti:ve ;measbre_s; .. 

:Based.upottthe,:revieW of'.the>i()16: m:o~thly tepotts me RSCJ cornpi¢fos'.theJ•equitea reviews an~, 
1h~,r~§i,H#mtmQv)hJy xe.p9iifl -~Q~t~q ~U 9ft)i~ te<I\lfrec.1.lnf 9fm~Hp:n, · 

;ft w~,s-upt¢d th~t $'everal ;9f the. mC!rit~ly t¢pofts were~ compl~t® :out Wei'e 11ot~.ignecf~ftheIRSO .. 
~Th~;ll~Q shpl11~ ~s,~µ.f~·.aJl.roimtfilY ~:~pcjf~~ ·ax~ ~faµ~~: -. 



One_ SFl~foi; t~e Monthly R~imrt wo.uld be (o include a distdbution Hst lO: a~si1.re ino1lthly rep(>i'ts 
.ai:e distdl)1~ted ~~ app~·opriate~ .. ' 

5]) DQCJJ~~NT~l;> 'tRi.\INJNG P:ftoG.RAM AC't1v1'.fE8 
' ' ' 

5.i Hazard mid Radiation Trahiing fOi· ·New E1i1ployees 

All new ~JUployees receive hairu:d trairiii1g in ac~oi·dance with the NR training plan Jcfr' ileW 
hh;e$. 'fhe Jt'ahiil1g pJaiis ~·;e d,etaH¢cl)n rRN'.:$9i>~pt aii.<:\ R4d~spp,.q2,~ Th~ q,1Uih~ fqr h~iai;~ 
(lncf .radiation trainh1g for :new hires is focfoded a~ Addendum A to the Rad-:~QP.,02. All llew 
ew.pIOyetjs .ate Jfaiped by Ji1earis of .M J~stabllsheci .. coiti's~ .¢n tre H1lier~ht risks o( bxp_osu¥ to 
i·~qJ~Uqn C\M. th.e. fµ~1clarrn~!1taI~ of :prot~cfipn _ag~inst. ~xp~j&ttre to uranium. ~nd its ~.allght~rs 
byfpr.e beghming their jobs. The topics listed.in 2:5(1)to.(6) of ~eg. Gi1ide 8.3~ are covered. 1n 
.th~prah1ing. · ·· · ·· · · · · · ·· 

Wdtten and. ·oral te~ts with ques~foo~ ~frt::ctly relevallt fo tJ1e jJJ.'luCiples of J'.a~fMiOn. saf~ty an~ 
healtb ptote.~tion ,and i:es:pjratoi'y protection. ate <;o.vered Jn Jhe trab1h1g c()ttr~y gi,yeg to .ecicb 
worker.·· Based on requireme1its ·"in the NR SOPs ·and in the .License application, ·the instructor 
1'evie\vs the test Ji:esults with ~acb woi'ket. Worke1's who. fail the test ate. 1'ete_sted after :hems of 
·confusion are·discussed, The tests and resttlts are maintained on file. The audit learn revie\ved 
t~st~·m{d.~oiifi1·riiea t1i.at raii~d t~st~ w~r~ :ref~k~n.tin~fpa.ss¢d. •. ., .. . ' ... ' .. - '· .. - .. ' 

'.B,a,$eCl o.n a §pot c9e.c1c of NRr~ord$, it appears that NR:new hires receiv~d the required trainh1g, 
and (?tiP~es 9f the· signed trainln'g logs andtest.s W~i~e i'eadilyayajlab}e Pll site for review. 

One best practice was noted dudng the 'review of the ne\V hire traH1irig re~ords~ .A new hire 
:training log I§ Jtseq ::it tbe'NR site. 'The fog i$ cqmpl~ted pi'ior io tb¢ n~w eilipfoye~ artivlm~ for 
wqrl<. 'fhe lc>g nutijnes &If ,rguti.11e a~d ia~l,(.,~pecifi~ tnlining requi~ed fo1; }i1e .efopJqye.~: 'ti 
:provides a tracking niechai1is·m tor compfoted trairiihg: but also encot1fages ,a11 In depth review of 
:an. emplpyee'.~ ptopqs~q jq~ :activities amJ 'b.i::tter ~~&ui:¢s t,he cql)lpletipn C){ i_tH tn1jni11g bef9re 
worltjng ip "-given ar~a. This best practice provides an _added level of safety for new hire~. 

5~2 Radi~Hon 'S~f'ety Refl'~ln~r 'J)·~ini~g 

Alf NR emp10y¢es t¢C.eiveci atlfii.tal ~·efreshel' tn11niug d.t;ffog th~ ~p.c\it·'operatio11al :period, Thjs 
t.~ainin.g !r1cl~de~ a reyiew of n1qiatfo11. sa..fety ti;alniµg; jncl!tdhm i:el~vant inf.i:)i:1ll.a(jo11 JlJ.a.t 
became available dt\ring the past year., a revie\v ;df safety problems that ai"o"se dl.u·ing the year, 
changes in tegl,liatfons ~nd Hc~n.~¢ .Gonditions, ~xpo.su1:e tre£ids ~11cl other ~tm~ent ~()ptcs. NR 
con4iic~s. an~m#J refresher frai11ing for all employees 'On ·the same ·schedule for c<:ms!st~nc~y ~nd 
tl'acking·. 

Refraining is tracked. v~a sprea~shee~. The spi'eac}sheet .Jri~icates the" im'µual fofresher training 
:date. Add\t'ionally, th~ '~p.read.$he~t u·~ck$ wtiich speeiaity training ea<;h 'etripJoy¢e·:11as completed: 
1'he $pr~adsh~~t·{QrJhe·~l!Q\H~1 ~:efre~fler trairi~QgS-\V~s CC?ll1Plete; up~to'-df\te· an_~.~. l1sefyl way~for, 
NR staff .to track training thi'ougliout '.the yeai". Attehd~nce logs f6r annual refresher fr~iriihg 
hi~lill,~qtiil~ i.11.diy}dtuils WhoJqo)c the·traipip,~ ~·:~ m~int~im~d in empfoyep.s tt~iQin_gf'li~~~ .. 
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·~~~i~s,~tMt'~1;. w&:ir~r,t~r~.;#~.Mi%~d~·~~1~~~,~1f~i=d*~~t:~ 
adfilinjst~ririg a ~test ~aftcfr the -'fillll~taJ .fi~f~~~her .fo ~~§!,ll'e tr~ipJQg P,{pyi(ie~ -js p~ing Jll?SQt~e(f 'by 

_,,, ··· ;:·" :. -··· ,"" .. _·· .. "' .:-·\'f·_.-_,.,':'·,~~pv~.~:-0·1:_, .,.,,, .. _,,,:,··,·: .... :o-_,,.,'c!:'t"•".('>V•'~.'·':··-••.,.-A·.· .. ~ .. -..... :.·•·,~··.I" J·'.:-.::;,\'."''•.·>-~·, .''-"-''·:'".'":'>.·''·:'·'-'·_·. '. lhe eropitjy¢~; ~¢view of the io16··i*freshei:: 'frainJng\fucoi:<IS" in'diCafocr "thaf'a test was" 
-~~-1~.!!ol~te,r~4 ~ft~~ the ~mwa.l_ cref1;~sli,~1:fr~tl)i.~~ f~l~ss '~~ .~~~·~~s.t!1,~~ .. 

... ~,·:··_.,. _i_,·:;•.• ::·~;.; I•/> • ) :·.·,·' '>'. . .:'.';'''"': '',''_':: • J :'' 

-PAeSE!r~sµ!tecJ ~r94)Jhe r~Ylew e>f:'di¢.t.¢f.r~h~r t_l'tltl}~)ig tecqtds. "t1i_e SFl N~conuilends atlditjg 
ii~yYtep~afi~~~1~' id~litifi~d: c5i;.1;61J~4~ .2~t~g~rI~~:'(eg~·.J>f:g )~ft !~j~p. '~tea~ ()ye,1'f1o}yit\g"tt~~p: ~~H$. 
d~.) from th¢'d~fiy0 an!i \~~ehlf fosp~dions:'to lhe annual i-efresher'fraillli1g. '. ' '" ·, ' .... : ; :· ;, .. :.: 

\ l:'i ~ >, L' ' ' ~ >( • ·~ :',, • ' ' O • i ~ O ~ ·~ I, 

q~~: ~:!;isl)?l'.li~ti.9<rW~s ·:Jiote.a· ·~uPff ~ Jtl)e1'~vi~w.· or·.~tne~l~~iafi~il ~sAfew· .fr~jl~i!1g::1~~ff~~IJ~1::·R99t~§ 
materials~:: 'The b~f' ractic~:··noted 'thaf the annual· 1:effeshe1·. :inciudea _a· .fovieW or ffie ALAR)\. · .,,-...... c""····-··:··- . :~·:·· e:··· .• ,,.P .. , .. "._·- ... -.- .. ·.- -:···.···- :··:·.~-.-···- -·-·····.····-····- ··::- ..... ·.·· ,-.·:.-·· .. ··: .·.·'.: ·:· .... ·. 
~uarfresuits; 'a11d · self-Jdintified vi9I~Hcfos· '(i~~nv~~~) :C1qwpfot~~. !!Y~;i11g' -tbb y~~t·;a.ncl_: i,~~ll~a~~: 
¢XN~sut¢·'r¢stilt$ by w<!tk ·gi;Pttp~ This ·lJ~tpi'actibe ~e11force·s ALARAju·lilcipfos aild impiemeilts 
·the' ~o~c~pt. '()f~C9J!tiJ11}Pl1$ PfQ~~s lmprc;iv~in:en't; P;,s·previ9µsly,~ptft~; (::Qffimt:irlkatioh with th,¢ 
(~ilil>i~y€es '.at:· NR is :eX,ceIIeilL ;anCI pi'ovicies · significant' ;positive · re~~lif$ lll ·. th~ 9verail 
JmpJ~me.rii~fi9ir9f.A.iARA~rth'¢ slt~i ' :··. -·. . -- ... . . . 

., .. "(' . 

Ali ne\v 'Woi'lce1's .• 1nclud.ing slipervisoi's;:iifegiv.eri speCiaiizea iiistrribii9119n_~h¢:b~E\I(h.and ~~fety 
and racllation saret- :as ·ects ofjiie 5--eCiric· ;ob .the -\vHI · etforiit_ .Alf ein-10-ees teciiVe the --- - ... - . - -- y p . - -- ' ,P - -... J_ . y - p . . · .. - p y .. - ·. · ... 
itiitial iadfaHqil a·n4 sarety ii'.~it)in.g, ~&-,appli~~bJ~i M-1¢!1 {ir$t· ~mriI.()y~~· Iri'. M~W9n; wh~_n :tl1~ 
«emp16Yees' g~t to tiieh:Johs, :theif si1pehllsors give ihem ;~t>'edfic,6n~.tli~7job· h'aihirig;usitjg~SOP~ . 
. Qij~tbf}:.j9~ Jrmping ~od ·ijr~-:~&~o~J-~t~d, $Ql>$. ~!lec1fi9ally fo.Glfs on ~ngtH:adiofogic,:~ctivides. The 
·tad.fologic aspect~,of each task,are addressedir1•sep~rafe'S.QP~,;WI1Jc1':a1~·crgs~~,·~f~r~nq~(l;!P ;~b~; 
job-~i>~~i.ffo so.Ji~·.'-'flard~opl~~ of\$p~ia1fa~a frainfog-1Jte.n1airttairieC1 :iri the 'fa1jpIOyee.·:ttainiqg, 
'fi--il·' "' . ' ' '-· ' ', - ' '' ' . e. 

If$p~~ific.A:it5:lfo(foIJ prO.te~tiqn_ 'i~$u~~ ~d~'ti 'fQr ~ilY paiilc.ufordoh of.pew-Joo, sbcli Jssues ;are. 
·reviewed ai1d a new: procedure '<f'C>r rou'tin~ J~~k~) '9t'' RWI,>: (fQl'. t}Q!M'QlJt.i~i;,' '.f~~k,) :will :IJe 
completed. The RSO wm··aetei'nilne 'any n¢w'. i:a<liation procedutes :cfr actions that are, reguired 'in 
c:>ra.¢1· 'tc> ~Q.SUl'.~ ~g~t l'.~4ictf!pri :p1'.9te(!t!on. ,fa AL4RA! Jf Jhe,joll ~i~ ;~ oiie"'thne: orshott. diwation 
iypeJ>fJob, tb.eii an ,RWP will :typiCally be_ employed.JHheJ(}l,> 'is ~o J>,e fu:e<m1:~iQg jqb., tht?11 $.QP, 
fr@lrim1f Wiil lie utmz~:a. T&e at1cfft team review~d di~ ~peciaiized training ·records Jof ai1 'J~R 
:pe1'8,C!rliiet · ' , - ·· · - · 

5.4 •Contt·aetor.T:rainhl' ·• ,_." '' ";' -"_.,._.,,, - ".,,,, .. J~; 

(JQi)tra~tots WhP pJovl<ie.setvl.c_es '.on :tt loijg:::ternLoi· shotHei'm liasis ate :given the:'same:thuning 
·a.s.:X1.mHhm~ r·nt;~mJ,Jfoy~~8-· th~y:are, giv~il fa~~~¢ -xa~i~lip)l ~m« ~~f~ty ti~iitfn~,·~n<l are_'requfre_tl 
to, pass the ttruriirig .. quizzes. ·.The cohti·actor :fraitii~g o.u:mn.e ,~1l'd i'~iifryme11~~\ Pa.n. D.¢ Jq~ma J!!' 
$Ff-iSOP'.:Z~>. Jtiil-$p®H!G: trafrlhig is 'cohdttcted ·ou a-case~by.:case ·basis fo1:\co:nttactofs who 
:perform ·)vc>i'k ulilizirig ;NR :¢crn'ipfoeQ_(: §ign~c1 a(}iq}o,yl~ggero~mts;. i11 th~ fo1m i$~t '9tlt in th¢ 
:sF.;t~SOP.-29, are on file fo1:: nutnei'ou·sc6iitfactors Who havS'.peffOftiied \.vodc::at NR:during 20.le?! 
A ;~·~vi~'Y 9f t1)~ ~Qri~u,t"ctqr :f1:~fofog f9~·m~ i.~¢~tif;,_e~t ·that ill ii:\V~ilahfo fotnis: Were_ compleie<l 
coh'ect~y; 
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:. ,,. 

:5:s~¥ishol's 

~£~~ht1~i~i1,tl~~! :~~l~li~~!~!f~1f~t~~~i~K;:i1.~fi 
perhiitteO' to' .ehtef NRt,s 1es{ficted afo~a; This MzMd MiiriiOg :i~ :pef,t{~rfri_~~ .,oft :~··P~Jend~r'· y¢3,):: 
;l.i~$i$ ~11c!.~for~it in ~'Pfn~e,1~ i.o the, fn:mt~~sk9ffjge. · · - · . · ·· . .. · · - · ·· - · · 

,.,;. 

5_;5j ~occ4~,.Jo~µi(Jo~'Piit'<iJiJ fi$ltoi'$ 

cp1~oriitf i!FRI':per~b'nff~t \iisit NR. oc.cas1onaity; suclh visitors :.~fo .. ~cc.ompanieci ty ihe R.s~1 <>t· 
rtJ¢$i.gnee ij~fing .a(ly fo~~t :pf'tbe .N~ '()P~i:~tfog are~~· ;n~:~.~d :QIJ- tll~ pi•(P()~¢ ~nd .clµraiio,ir of J6~ 
co~:pppit.e,pe1:sg~n~P·~ y;sif, {~~ J,~~Q.J!~~the f1exi~ilif9:;~9 .i$s.ue· a~pl\~~~,~t .:his:9isc~~tiqn .in .. ~~~¢.•: 
to .<::alci.date .a ... aimnif dose fo:f the ·cor · cm1te ::visitor :if needed.· _Gof orate visitors ate · ·rovicled 
i~o~=~t~1:~~JJ!~~1~1~~t~'.WfcA\(~~ ~it~, ri;,p~gli.~'!i Wi~!ti,~ ~ •. ~Q 
6.0 RADIA!f'ION SAFETYMEETINGS 

.• •• •' •~t" .. ,-. f ·~<.- , ., ~··• • •\ \ • - • • ,-, > .- • ,•. ',• ,' -., "< <C •', " • '< ''• ,•, • ·,,., •' '' '1', • f,.,• ,,, , 

~R .¢Qµ~J1CJ§.Jµpnttily ,ffi~iiQ~$ th1'\t ~ll yfilpl()y~e~ ,i\f~- :i:~9tlfr~g ~o'·~tt¢nd.:'rh; ln~~ii~gS'CQVer Ji 
v~·!~~y :qf..t<)pics.,el*t~d 19. ·*~f~~~; t~&ti,1.~to~yl~nyi,i,;oi)Iij~tj(,~1, Ja~9,, .. H9.ri.)~11~e~9,ttfc.esf ~~cpuqt,irtg} 
ititd site-Wide: u ·· dates·a1i'd dotities~1•Each rn.011thl hieetit1 · · is videota ·ea to eiisui'e all :errclcr ees - -.. ., ... "" ., .. ,. .. P ,,,, , .... - ... -.. P-. ·:·· .. - - .. ·':,· .: .... -..... .-.-, ... Y, .......... -.. -. 8.... _ .. ,,.,.,- ,.., .. P.,., ..... , .... ,.,..,. ,, ............... ,.P., ... ,Y' .... -.. ',·,, 

r::~~t~1~¥~:i7u·~r-t:;!~~~~j~~~ft1:rt:~~~:tfi1i 1:i~~hh}~·~il~~:;µi~~::~:~r,·:~;;::r~Pi~~.b~., 
.~()J11pl¢t¢; 

Atlditiolia]Iy, the1'e· a1:e, weeKly meeting$ ior &t1pei;vfaot$ to ~cH$cu$'s 6p.e:rationaI p:dcidtfos 'and' 
i;~vJ~w §~f~ty ig;~Jdeeft~. NR bl.li'mkiOJpi:e~~tve ~µ!tµre Pf'<:<>lill11\mfo:cttJgri Jhr9µglJ<mt !f!e .~i.foJ_ttJc\ 
theinaiti.Casper·6fffoe. · ··- · 

1J'~r~~~M:f~!!Q~rt~:~~;~~!%~@:~11~ ~i:~~·irl~'ni;;fzg~~r~~~~ 
:QM¢4 9n ·:th~. t¢YJ¢W 9f. ;t~.¢ ~qi.it1:~~for ~fr~foJn~ m~tfi~, l<:>ri~~t~~m- famtr~ctor$. 1~t~. ;~~I~Gtiv¢iy 
re,('.~~y,i11g r~cliqlogic:f!I traJvJng; The tr~iriipgj~ tt:acke<!~:in1a;spr~ads)J~et; 

17'0"' RA'' DI' o·· 'L' o· ''G'""I"c· .'A .. 'Ls· "UR"''"'V' -E-Y""n":'i.'iT''' ::A· l~ .. ' -·;-····-···-·-."' ........ __ 1 .. ~~--~ 

1.1Ahiin>rnePaitiCufate·Sa1r.-·1tn-- . - ' - --····· ···-· ..... , ..... -·. J> -~ 
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~:~~~~M~~#i'.Af ~~ ~~?~~ti~;lJ~c:}\:ffe~~~11c!µ1~~~~r~ wr~:~f ~~~1~1v1! 
7.~)~l'Ami,~_af :8.~l!<Jl.ff areq 41i·b{}tlU1 C<lli¢eJttrl!titjlls 

LJ~~Jl.li~ ~91,td,Jtism:l().}4, l·equjt¢$ J6c~tfh~ '.Li,gcnsee~ sh~Il:coriduct fad'iol(>gical cllar~cteriz~µqn of 
rutlioine' slim fos tor u. 'Th423o- R'.a~226:·: Po::21 o :and .Ph~210 .roreaBh 'foiffiict~d ar&a -· artit!hfate· 

~1~:i~~t~1t:1~~1:~~~eJ:}{Ja~~~htt~~=;~j~~· ;:!;1~~aj1{ 
7.L2'0tlze1«A(1;b,01·,~!J J'.qr'fi~.1,1,ll(t~ $_g1~1pli!1g 

AH. actiyide.§. ~x~ -b~ing c:Q.QQ!1c;:t~c:l ~~¢Qte}fog tp NR: $b:Ps. Th~l'¢~ w:ere no ALA~A .concerns \t16tea> -- - - -- -·· - ; " · ': · · · 

A. 1'.eyiew . of the ·~fr· J>~J::ti¢(l~~,te :moiJ.it9r~#g · d~t,~ :~ljc,>,vs -Jh~f '~c)~1¢~hfra~l_oM :of'tn·aoibm .fiav~ 
'irlci'e.ased~ove~·;tb~':pasl'yea~;~ bu(proce4ifres appea1·t?' be followed '~rid ':th~ _i@Jyjgµ_~l'¢mpl,qy~~s 
.are'.h9t~fo~wing- ~·ijy:µpt~k..~ Hi.th~itl?icm~~~y-~amplin~. ·- - · · · · · · -· - · · 

Nq ALARA-pt~¢t1ce$ \ve:teid¢ndfi.e.ci 'vhieif \voilidJutt~er.re~~c~ expos~res~ 
.. -. ..-.. ' .· . ·.··,· .· -

7~2 Sitfveys:.>t R.aCl011 Progeny 
·, ... • . ': ' ~ . - - \ 1 - '-;:. \ 

DUdtig 2016~ radon samples W~J:~ .co'1f~9t~~ ~#-~- ~~pQ~\,)~s· M~ d~t~trofo~. :fiy the fylodifl~ 
l<1.1~li'.etiii\i¢th9d ilbct. expte$s~<l>as WLs;:Radon Prdgeny ·sampies· .\vere alsh'coll.~cted-dlltj#g'.·\V9{R 
aCtiyiti¢.~;;· · -- -· / · ' . 

~h~ Jyg{!~st t:~fl,~irrg d11fing HJ,~. atRlit peti_oci was_ in Octob:fa 26i:6 'at :o;os41 WL or 16.4% hfth~ 
DA.Ccat HH~5. ·. - - --

N<i :.~!\lRA·ern:~tlc;~~w~re'ig_e.nUti~ff.;.vfii~h ·would-.fi.ii:the:r i'.eCluce.exposutes;· 

-7~~.A•·~a_ G.ijmma 

s:urv~y ':rtieaS.i.fremeiits of tm~- Resttfofed Afoa wei'e cC.mdu<;fod µ~i r,igJ)otitt:f>le sJ)rv¢y e:qQJpmem. 
An ~~~f!& -w)th. ~Q~~ i:::ate.i gt¢~fot than ;t.Q mreihiht at¢Id¢ated wid1in restficted 'areas "aS Tequifocl 
~y LiCense 'Gondition lOJ~~ The. JJ~~clttr· Jl.qu:~e. .. s. ar~ ppst¢Cl (\µ~ ·m .efoV.at¢d ,gamma-
mea&:u~em,e.rtts,as ~xpec.ted. - ' . 

NO A.LARA P~'ac~ices were identified which wm1l~ fu.rt.b~!\l;~gµ_c~:~~p9s.JJ.r~s. 

7o.4·W~e~'Y .(!911J~mip~O•m Sµry~~.~: 

Weeki ---confaminatiort surve · s w.ete:condi.ictetf as re ·ulred; """'" .-... ___ y .,-._, .... ""' --- .. ------ ,_._.-. -- ......... Y." -· '-""" '' --- _______ ,,_ -- ' -- ' ,q - -- ' 
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No ALARA practices we1:e 'identified which would forth er red,~1g~: ~xposµw~· 

7 :s Montbly Cot~!~min~ticm Sul'v~y 

~o ALAB!\prn¢i~ces, we1:eJdentified whlGh W9µ1~tf~11ther r.ed!Jc~ e~posures. 

7~.6 (!Qudµ~fo~ 

All airborne, radon p1'ogehy, and gamriia 1neasu1;ements iii routinely ocqupied ,~reas. .. a~ th~ NR 
f~¢!Ji~y Wl'!re l\:4Al~t\. :P~m•om1el 1olte. ~W~:~ 9fofbe. bert¢lits of ,go6d hqu$el<eeping pi"actices, :as 
evidertcea_hy the fact that areas.f such as th~ Centr,al Gont~·o1,J1of>111 ("GCB,?~y tMt bc.t\'.~ -~Jiqwn 
JeyeJs pf' ~lpfo~ contatnin~tion tea~ings a1·~ typlcany\~iealied the saih-e day ohce tiie situation has 
been identified_; · U:'he NR $Jaff .ha$.: ,s.etf~Jq~I)(ified :t_hi~ aAd pas ~- :worki_pg rniatlortship with 
Qp~r~tioils :to .9tjrb pcitentl~l :co~t~fiiu1ati0hJssiies aqd as a resultithere we1;~ ~o ·9th.er P!"Wf~c:aJ 
AL/\.Rt\m:a9ti_ce§, which w9ui4 fli.rth~tr~d~9e.e';(PQS.l11:es~ , 

7~7 'Sutveys QfMateriai Re1¢ased Fro11fthe Restdcted Ai.•ea 

7.7.1.Re.iease of P1'odlietdnd l11tem~(Jdal C<mf(iinl!r.s 

Product is released from NR in the form 9f ura!)ium .~b.llJ.Y vi~ 'trailGr h:l1~ki; ~ll1che11t to tbe)Vlj\te 
Mesa Mill fpr processing. Additionaiiy,in 20161, :]ntermodal containers ("IMGs) ·containing 
11 e.(2) l?YPr<>c:Iµct mafGii~l y.rer~ rele~~~d :fi:om NR f!µ~J. sen,t tq .tl}e· Whiie .rvi_e~a .Miu for qispos·al. 
The slutry trailer frlick& and IMCs are rele11sed ffom NR after tJ1~y ~r~ {lec9µtpfili9ate,cl ~11d. 
~µ.i;y~ye<;l tor cp~1tan1h.n\tjop fov~ls. I( a slqi:i·y tru~k Oi":!MC ·l.s desi'gnat¢d for ~;et.tid~ anc:I reuse, 
only:the:e~terior qf th~ ()tlfsjde package.is weasµr'fq µ~f9g die l).S_, .Qep~11ment<;>f J)·a;ti:;poi:t1itlon 
("DOT") ciiteifa for acceptable. release during transpolt. · .· · · · 

7/1.2 Surveys of Employees Leaving ilie 'Jl.e,slricted;ire(l 

EropJoyee~ Jeayh1g ·the . 1:es_tripfod ~tea ~re .rnq1,1Jr~d to be monit01'ed fot ~h>ha radiation 
c.Ontainihatl'oi1. The .audit .te~ril .cotiducted it xeview ()f the employe~ sc(\n l_og sh~et~. The !:ev~ew 
note°4. that. the fo~ &heets W¢t'e consistently 10,itialed· by each e111ployee eacli tinie he or .s4e ·scans 
priort0 leaving therestricfed.8:re(\. ln a~dit!()n, tJiere, ,.j~s .goqc1 noi~tJov,ft9m.~mploye~ Mio ffid 
not pass the .initiai scail ditei'ia~ the actions fakel1 fo clean the material not_ p~~si.11g t~e, ~c;~I) 
criteria (tuiuC\lJY ~m a1ji¢l¢ C>tc:Iqthing); ~lld then. t11e. final scan pflor. to. Iea:Viij'g the .restricted area. 
The fog ~beets are collected by fhe RS Os occasio11alJy fgr eV~lu,~~~gn Jtt;lcl f.Ufog. . . 

Th~ in§tt1JQ1e11ts 1J~e9 to ·ccnc1t~cJ the. r:iurveys y;rete-~a\i.biJ1.teel at the requii·ed J'rng~iency arid th~ 
ahfrm, point set at approximately 240 counts per minute. The inst~uqient~ ·are,ch~ked daily f9r 
functio.n&lhy by the E.SOs anci NR staff. · 
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( ·. .,·.·.-,._-·, 

li/ja::i!:l!r(ew·of'4.})Ptf c{lkle;§Q~$ ·. · 
, .... : ·" - ~ -. .,:·: -: ~ ·:-r:~'.' ,.,. - . >':' . 

. 'fne'audit te1iril 'ibvieWea:the iadiatiotrsaf~t '. a11ff.~irvifonmehtitl 'SQP,s: N):vlded: ................ ,, ..... ·····/·,· ... , ·"-·:.::··::··· ........ _ .. ,_ ... /t., .... , .... · ........ ,, ..... , ........ P ..... . 
. •. 

·The ~audit. team 'is•satlsfied that the··fote ·ohr · ··· i·ocedures . t<:f ·ethe1'·'\viih the RWPs.:are acie··· uate . . . . . . . . . . , . ... . . ... . - . . . . · . · f! ~ lL . · · .•...... , . ~ .. g · · .. - · · · · · ··· .·. . · ·· ·· ··· · · · . 9 ,, · 
f<?r'th~ prpte,cJiqn 1rom.r~cliaiiop .~nd conS,isfopt with ALJ\RA,-.:« . :. . .· . . . 

IJ •. J~~ ·pl!;;t~~RiJ!~ C~JjY".~lA!l·~f()¢~i!11r~1/ieJ!/AC,~~~s!ble: · 

An-u ·'::.fo~cfate ·Bo · .· ofe·ach ~vHtten · rocedi.lre lridutliri ·· acddent tes onse -.anti rad'lolt:r tear and .. . ... ..P ... . . 'PY . . . . . P . . ... • .. -.. g . . .. . . P. . • . . . . . . . g , ... 
Jfre . fofoctioii' "laris~ has 'been ke t a6cessible fo ·au 'em lo ees. ''.A1t1erri I'<;) ees have access .f(), ·., ....... P .... ·.,· .. ,.,, .... P ..... , ,I; c;· .• ·· .... • ......... P. :·•' .. ,, .... , ....... , · .. ·····" ....... P '· y .... ' ........ '·"'•·P .... Y ...... '-•'• ' .. -... ·,., ... ..., .. . 
tile. eU#fonfo :versfohs ·of.tile: most recent ·fe\llsi(:;n. or .·~m soPs~· on :tlie iaciiity·n~t\'votk.· ·when 
-~Qrop\lt¢r~ .~,fo~~~ J$ P.P.~v~ilAm~; tia,~a~ppi~$ ":a.i~ .~vEti.l~h1~ ~~ th(} :ftQoJ g~~1c. :cAdffiih.i$ttad6.ii 
.Office) and in the co1itrol room of the plant. · · ··· · ' 

$~1.~·JJ.~YIJ!W:~y ffSJl·l.l~flJ)q~_11m(!.tif«tikh::of:l{~vlslii#~·· · 

.in acco1tiance Witli Sedlort:2:i 'of Re ·; Guide· 8:3t- ·attwritte:n ;SbPs fo1· both o · etational :an:d .. ··- ............... •" ...... ,. , .................. g ................ "··· ................................. :p ......... -· ..... . 
1191t-'9P~l'.~iiQnal ~c(iviiies.'::~1!9l,llff'be n~vi~}v¢c1 a_nnuaHy :ijnf,1 •appi'9Y¢~ ·a,n ·V!~it,ing. 1b,fJh~ ;~$0 
:before 101,piem~~tation and -v~heneVer a '.chafite iri pi'OceCIU're · is pt()posea '.ttr"ensure ~tliacproper 
.r&~i't~(i~:m_prf.ife.GH9n,prJtt.cipl~.~~J\l;.~:·P~in&iiJ?pJi¢.g; ·: · · ·· · 

The so:Ps are reviewed :annuati' ls tlie R.$6,:as re i.tired. A memo documentin :iii¢ anrtt.1af'ilSO 
i:~,*~,,;· w~~· i!!~v~~t~~ ciri!;!!Jg:J~e ~µ·ijrt._·· .ti ~PP~~fs 'i1~~1leth~:·~~~"'m~Qt~tiQn .. tg~f tli.(} soi>:~ ····.~e 
-reviewed atuiufilly. 

o!~ll 'W~~mm: PJ:9¢~s:l~•i:es .invqlying ·q•gig~~tive 'mat(ffiaf ~on~roi :h~y~···~l~~P ~9mPil~~ Jµ. :~ ,ro~P.lt~r 
thiitaifows docufilentatic!n bf.each revision a:nd .its ciare.. Ali written procedlifos atete~iewea .hy· 
Jfo.~: t{f{Q~. a,~ ;irm~nit;>er p:f t\1~: ~~te,w :?11gJ~11vir9n_m~ntaJ R:~yfow fia11e1_ (''$ERP'~). b.¢fo~~ :\>¢Jni.r 
iimpfometifod aiid ~vheriever·•a chaitge ilia pioceduteJsJ>toposed;. 



A ~99 S.~f~~y ~~ly~is eJ~A'9 iS us~d f()t all ·y(o1'~ 119t C,~vei~~f ~y ·~ti .. $'pk~·. Th~ J$A. fo~mi_lly 
d¢t~titih\es: dte porenti~i :f9~· · ·egp.o§u).:e. to 'i'adJoactive t"Qaterials~ :A.h RWP ls' gerieriltea in, 

('- .. ;,; .. "- ',,- -·' . ,· ·, _ .. _. '"-'' - .' -'. .. .,, "' ."' 

c011· uncfiori ,witli. the JSA 'arid iS desf .. ned fc> 'fovide a "ob. ri>cedure · Ian lo ''feV~n(excessive 
"• ::~ ·: . ' .. ,,.· ·:" .. :. . .. ··<· .. '.•S··: . '·• ,,, ·. ," ... , .. ,1:t... " ··:>~<· ,. ;.:""':,·: ·:-.-:J. ·.:: P .. >:··· .. "'"'"" :P-::; ·" ....... ·"~ ........ "'."<•\ ...... ·'·•{': .:, .. • 

¢xposilre·to radiOactive matedal~'wh.M:llC>Ji~i.·~u~ip¢A~91~K.thafiis:J~otcovel;ed :J}y ;ati existing,S()P 
fa P.~rl9!·.m:~~. Jiw~~ @"~J~$!J(fdJ<;;fii&l.!:fo~tti~~·;wi:n.:k.ti¥~s whe.i·e:~~pQ$ti.f¢:pdiMtia1 tt~~};tii$t.~t 
levels 11riC1eterniiried or a:t levels kifow1i 't6 :be .. el~vated~ 1Jnless~tht( RSO · e>r :cJes.igv~e ·d~t.~!nii.n~~ it· 
i$ ;l!ot. he~~s.~~ry,}~J) J~Wf .t~,.JM~i~CJ. J?. ~~~i,) :P9J~l1ii~(,~xpps~~'.¢~ .. ~~J;;AR:A: :~Ji,¢n .~it: RWP~:is 
~;&~~i~~i~9~~i~itii!art;~ '.P.QCl ·()\J1~fr¢I~v~1J.tiJAf<Jrm~!Jqµ ~rn li~t~CJ·.19::l\~,!~t!ptc~ µ~m1.iJs 

·. ' •./: .. ,».•:. "·' .' -.;'··" !·' ..... ·' 

~ . . ' 

When RWP?s ifre~ issued~ NR mafotains,':~i~pl()y~e. ~xposure .Al,,1\R:.( th1p\Jgl1 ~ngiIJe~r.1ng 
coPJ.1'<>.ls :a(ld e~tabfishe.<f in~li~geiti.ef)t·nr~9tl.¢es.·:, '.Y¢dfica!fr~ii' pf :tfi~)~ff~ctiV~q~ss '"of thes·e 
~i=-~~!if tJ~W:t~:{fi~J~~)~~~-;v~figµ~ .. :i~C1!9I~~\~~l:.~t!r:v¢y.s,· 1.11B'~4~'.~~·.\J!:~i!ll!fo~.,~iin.e '$ijljipiio~, 
'The_audit:f~~m 1:~vi_~we4t~1e.:RWfs issu~clJ1JUi~gm~,petio9\. !ll~·NR.~§0 µpt~4.·thatJ~.We& ~t; 
gtioa fo:r::a;p~dod pfone.·we~Jc. After'hne Week; <'a ne,V:ilWP 'is 'genefated. · --· ~~ - - - . . . .. . . 

The RWPsAvere s~glledJ~fthe.RSO o~'·his afaigpate. The RWPs ·Were fully completecL 

On l.l:reyiew'.of 'the RWP fil~~ .the a,µgft !¢.l!IP ~2ricl.n~~4· t~~t th~;~WP pr~gn1ll1 i&·:~9mpr~h¢n.s.J~~ 
and apJ?,e·ars to. 'tie us¢d on ,all non-routine mainteifance jobs,. \vliere ·th~ pote11fi~t .~01: 'we>tk~~·· 

. ) . ' . " - . - . , ' _._ , •. ' . . - ·- •I •. •, - -" • . .:" .. .' '· .. _:· : ' ·~ ... ··• ·. 

~:>c:PQ~!J1:~ t9 :r~~Hoa.ciive ill~teri~l ~xJsJs. :aml fot :Wtii9h no. S.PP :exJ~t~;, Jn: .general, J.li~ l~WPs 
·ae~~ai:t<ra~i>,~;op#~~¢ly iiesc,ri~~;: . · · · 

::.. t11e.detillis ofthe·;oti to:b'e. erfdi'me<l• · 
:~. · AllY pr¢¢~t.i~101i$ i~ei~$~t:yf i> :t~dh.¢~ ~~P.Q$\1teJp utaiilµIP,~anal(s daµ~ht~ts;· 
.. ~ · th~,f~ai9fogicpl morrit('.)tfog ~·1d ~~~i>lh1g n®e$.$ary :bQ.fore, d(tdn~! :~ria l'oilowb~& . 

completfon •of thejob;'. and . . '· . 
(!), :;Each.RWP·appea1;s,to'he adeqtiatelf·:P.fotective; 

'.Qveral~,· ilc1e r~vi~w :tjf th~e RWP~. 1riilfo~.t¢_g ·lb~t t.h~ h~aHIJ pJ1ysi~s,:<~9Jitrq)§, •'Wl~ ,._Qf P~t:sQnQei 
ptotectlve~·equ~prnenUind su1've!llance: s~rifplingiClentiflefJ .iii the RWfs were c01isidereil .pruµ~nt · 
~ml ~cm:sist~i\! wW1 .. A:LAtfA, · 

Based .on the pei-sont1el data tevie,ve9 •dhfing;the audit, it,appears thaLpersgnpeh~xppsui:~~ {l,l'.¢ 
AJ;.A:RA··· 

. . 

A ,significa·iltJ.'.ionsideration :f6r an A'LARA .. ,pfogfam iS ·the .assessment .Of tterids tn e~posures tQ 
em lo · ees, At the time ohhe AlJARA audit· iliere were no trends detei'mli1ed in the :ex ·osures ...... P ... Y .............. ··- ....................... , .................... , .................. ·.-· .............. , ................. P .. , .. 
of the 'etilpfoyeesat~NR. The NR;s-~qffh~~ provided g~·~pli~ qf:.rar,U.9lqgiq~lshit11J1:1 jh:~ m~n(bJy 
tep.orts. !he NR staff 'is also· p.rovfriing "the J~raphs .. in thelf ahntial fofieshei'·· training; The 
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preserttatioii of the g1'aphs aiid other items is a great ·training aia, apd th~ ,~~aff ,shmittl be 
C,oriunei~ded_ qn their hicl_usion of this informaUcm. · - ·· 

,1 
0.9 

···~o.8 
w 0.7 Ill: . , 
-0.6 
:~ 0.5 ·:s . 
·:S 0.4 
!0.3 

0.2 
Q.f 

0 

·. ··chart~ 
Annual ltadltltion Ei<posure _Summary 
· (Represiln~s Maxlml.lm Exposur~) 

2014 2015 2016. 

10.0 EQUIPMENT FORl£.}(POSURE C()NTRQi 

10.1 CalibratJon 

All equipII1~nt \fsed to CQI)dl1ct Health Physie~ sl:ityey$ is ¢aJibi'ated within the i'equii"ed 
frequency for:each instrument. All pmtable and stationa~·y pit· sampling equipm~Pt '(hlgh volume 
~ir pumps,~ BZ and radon), ·are calibrated hitel'naily inonthly. An othet; radiation detection 
equipment iqCiuding portable alpha and beta/gamma in:strum.ents 'is ·s~nt to <lfi outside .calibration 
labo:ratc>i'y anriually. . 

One SFI w~s noted dudhg the 2015 review of the calJbr~tfrm docmn~n~ation. The SEJsugge&ted. 
cj·e_ating a database (or othei· electronic tracking meehanisiti) that tracks instrumentation :aqd 
.calibrAtion d.ue dates. A, .spn~acis_heet wl,ls developed for all on~sit¢ instrnmentation calibration 
dtie dates arid is in use as suggested. 

10;~ -Jl(!sp~rato,ry Pi:9tecti~n ~r9gram 

:Paragl'aph 2./ of E.eg. Qµlde 8.3 l pi-ovides that tb~ 'RSO is resp~011sible for maintenance of a 
respiratoi;y protection program and that. th~re shoul4 b_e ~dequaJe S\1ppUe$ ·qf tMJ?frMory d.evk:es 
'to ena'ble issuing a device to each individual 'vho entei·s-an airborneiadioactivityarea. The ]1SQ 
stated th~~ NR P,as approxill,lately ~2. full-face respJ~gtors. Ps;i,tagr~ph 2,7 ·of Reg. Guide 8.3 i ·also 
pfovides that additional respirato~·y protection devices should be 1o:cated 11eaf ~c:c:e:s~ poin_t~ 9f 
~tborne .-~dfoa.ctiviiy areas" Cintently thete are no airborne radioactivity areas, and therefore the 
r~t1'irement !o.l1ave re~p~rafo1·s ~oc_ated thrm~ghoufth~ f~c:iHtyis uniiecessary~ 

Paragtaph 2.7 of Reg; Guide 8,31 i\lso provlcies that routine medical evalUatioiis should be 
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p~tfo1'fiied for •an tiwse. 1'11q~yl~.q~i~ ~yfyo,;wi)l,J.i.§~i:~~pir~tg1;8-;. These\ev~qaf.!9~§ ·~J~·P~rtorm~4 

~~::~.~~~w:~~~=11:W~§~~~~~~1~~t~~1~~f~&~~::; 
~gfuplet~·:t11e·ot~qulr~d Iii~diPl\Lev~h)~Ji91is·:as.'.we11:as.~IEannual):'l~itest.Uowevef• hv6.~hlpI<iyees 

~;~~itE;1~~~~~rJErfflifi~!:i~~~~1~~f 
Ci~t~· Pi.td(lg tne '.h¢~t tr~~ning sM~!o~1, ·th~. M~rP?tl~tl¢~ of;99t: .i1UIJtil~g !·e~piNitoi·y,pi·otection 
~vithout ·current 'ce!·~ili9.~fi<>~ib9t1I~ ·~-~·'.§JX~~.§.~4; .. •·g;p,~·R§Q<;§hi>Ylg\<ihe¢k.d.1~ r~$p1ta~~f &ig~~.out 
·1ogs mor¢:freguehtly to asstfre thfSJs iiofr~ctfrririg{.p.ei!1~p~.:d~1rihg,'lheweekly~n§p~~·~iqQ;· , 

; .r' ·~ , .' .':' '. 

.. , ' 

ito.·1toSETO THE PUBLIC 
' "! . . . 

Lic:erise .co11d1tion .U~2-requir~ the,con1pl~jio.tr<}fan.··.'!,l!,J1J.J~l A:~Y'~.~w <if tµ~ .r~ai~tfo11::.Pt<>gra_m 
:¢ont.eot and. iropferoelitat.ioll aud :an annu~Lassessment . of dos~ :to ahdivldual meni~~rs ,9t ;t~e 
p~'P.li~~ -. - ~ -~ ·-

. ~ . 
;•.· 

Th~. ¢Al~µIatiqt1. ofd9~~ to :the. lndiv1dua1 tm¢inbe1·s ~o.fJi1e_ 1pt1biic:was· completed as ,requii'ed by 
LfoenseGcmdition.11;2., · - · 

Qi~e s:et w~~ 115'.t~:CI: c1urlitg die :Je~~¢W ,pf 01.e .:prnyfoi.I& 'QOS~: tQ lhe }l.ubiic; The ;aud1tteaiii noted 
.that.NRG provided comments-on.the ~~'culi{tfon:gf Jb~11hµl!~l qqs¢"l()'th<rPt!tiliY: f Pt20J~; T4e 
29}6 A.LARA t¢~m revi~W¢cl:'the·<;on1hients'andJhe.2()i6 dose loJhe,.P.ilblici and.it'~ppears lh,at 
thy cgmment~ ;,,y~re. ~·e,v~~w~.dJm~ tl)e Jl~~~-~~~ry~(jl'r(!c~.foni;:t(),c~lcldatiol)$'\Vete Ifiadejfi:2o 16. 

I·,: 

the ~.ueiit .t~aiil:ls'satis.tieci tifat~ppt<?p1:iate AbARA pdncipJes-are being fdllQwesJ! 

E.ectimiileiiCiatlo.iis f oi· ~cbhtiiitie(] A.LARA :peiformmice 1,u1d f()J.: fatµr~-0,t-~~J\ ~µJf.it~:Jnc{lJqe: · 

:.... 01le SEi :ls ·fox· tM. t~I¢ase ·or other eg\iipment or 'items Jof'Uifrestficted releAse,, that a 
;photog1·~ph ~lsQ \!~ (ak~!l l!Od ~(:l_c1~il to :th~ p~pynvp1:1{:. 'to~ 'GPiJ:el.lJ ;'Pl'oc;~d(lre: iii to 
-dCict1tnent the'ltem "by dtawing a piettifo alid then ':ilidfoating :on :the dr~wing,~h~l"~ ~itW~§ 
;~~uypy~d! l,:Jy'b~vfog ~:Phc:>fr>gt~ph alonir'\vJtfr this cl;:~wJng itjhsfhelps :to visuatize the 
object.thatisbeing relea~e~. · .. · . .. .. ' < 
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Tabie 2,5;;1 Stunmary:ofindividua1 Dose for 2016by Exposure 

·:Radon 

CEDE 

TEDE_ 

· -~- ,- ::. ' -: lv{el'~g~ -
\~ol'ker:·Ekposure_ · 

; . 1·:ret¢iil) ·: .• -· 
~ ... ,_,;.,..' .~"' "o ,)J •;.,, ,'.' ,' ;,., 

0.010 

0~021 

o._011 

_ : • · Maxi111tmi · 
-- :nf4iv}gta~J '.~~il.osi1r~. · 
. ' ; {::~r~h~ i r '!'· 

ctorn 



'.fa~le 3.0·;1 Summ~ry of Bioassay Results ~Ql.6 

'•''Febiiia'rv' '.' .·,'.ND.·'•, u 'ND. ; ND' 
',, March ····.• .. 'ND' ,ND ' ND; 

. '.. . ' ' '·-· -' 

. May '.ND: .. , .. :.·'NP. .No.· 
}u,he ND .. ND ·. · ND 
July :ND ·. ND. .·. ND.· 

August . ND ND NP . , · 
> •• September.:. . NP. N:D . ND , , 
.· .QGtobe,l' ... NP .. ND.. .ND ·' 

November ND ND · · · · ND . 
December ND " ND NO ~: 



Table 7.l-J Uranidrr{PifriicuJates - Maxhhui1iPeic~rih>f DAC for.2016 

· Januani" .... HH~6· ,, ; :o:os ... 
J?ebruarv . • Mail~teiian¢e:Shop . : . ::o.2s 
.March· · HH'.'!°? • ··.0.10 .. · .. · · 
April .·.. ·. MaintenanceSbop . .0'.95. 

··. M~:Y ·Slurry J:>f¢ss Room . . . 0.40 
· June· Slur(y Room • 0.22 

July. 'WasteWaterTank · · .0.53 . . ...... · 
'August .. Slurry Press Room · · · ',0.35 

Bepte1nber. . .. WasteJ'ankArea ,, .0.04 
.. 

;October· . HH-1 . · Q.31 
· · Novembei: : .SlUri:y f>r¢ss.Rpc:nl1 · 0.19 

December · .. Slurry Press Rooni* . . . 0.67 
* n.i san~J?les \v~re useq for the Depemb~i: calC_rila~kins: 
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Table 12-1 2016;ALARA SUGGESr10NS'F'C>ItnvtE>R.d'VEMEN1' 

Snggestion·for·Improveinent Recommended-Action 

It was. noted that several of the, monthly . The RSO should'assnrehll monthly repons . 
reports were completedJ)ut were notsigned: • are. signed: or remove the signature line 

· ·by(heRS.Q; · ·.from the rilorithly report as this: :is not.· 
•. required by Reg. Gwde 8.3 l. 

',Reg. 'Guide :'.$;31 'lists a:. nummum· The Monthly Report should :inC!ude a. 
di$ibutfon·.for the monthlyreports,, ', • distribution: 'list to aSsure the monthly 

'. re orts.are diStributed as a ro riate... · 
Daily arid ·weekl:Y° 'inspectiqil• •information · The audit: team reeommcnds. adding any ·• 
cimbe"ti$efui_for training; • repeat iSsues identified· or-repeat categories 

·•·: (eg. PP:SJeft'iri job area, over'.flo:Wing ti"aSh. 
·· ·, cans etc•) from. ·the daily, and weekly 

.• ins ections to the•annuat refresher trainfo g~ 
TWO. einpl()yees had checked·out:.respfrators· · During the. next training se'ssion; the 
wlferi either their annual refresher training· ; importance •of not utiliZing •respii-atory 

'·or their:annual 'fit test or:'bOth were expired;· protection withc;iut curi~nt · certification 
A 90-day .grace period is allowed :by NRC; should be sttessed;. 'I'.he RsO'.shotild check' 
Reg~ G:uide 8.15 and both fudividuats. were , the respirator , sign"6ilt logs, more . 
within the '90-cfay grace :period. A cliari is '. frequently to assure this fa not recurring; • 
ayaifable· listing all pertinent dates :in· the: _perhapsduring the'weekly inspection. 
re5pfrator : sigit-otit book . sq the. employees• 
were .able to. check the approp~atec , 

· ex irauon dates•· _ 

1 

Timeline Status 


