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DEPARTMENT OF ENERGY 
Radiological Health and Safety Policy 

It is thc policy of DOE lo conduct its radiological opcntions in B manner that cnsurcs rhc h 4 t h  nnd d c t y  ordl  its 
cmployccs, conwLors, and rhc gcncnl public. In achicving his objecrivc, DOE shall cnsurc that radiation 
cxposurcs to its workcrs and the public and rcIca.cs of rudiwctiviry to thc cnvironmcnr arc maintained h l o w  
regulatory limits ;md d c l i h t c  cffons rn ukcn LO furthcr rcduce exposures md r c 1 c . i ~ ~ ~  in nccordulcc with P 
proccsq Lhat sccks to makc any such cxposum or rclws ns low ;LS rcsombfy nchicvablc. Thc DOE is fully 
commiucd VI irnpltmcnlinga ndiologiczl control program of thc highest quality thniconsktcntly rcflccts his 
Policy6 

In mating this policy, DOE shall do the following 

1. 

2. 

3. 

4. 

5,  

Est;rblish and maintuio o system or regulatory policy and guiduncc rcllective ornrttionul mnd internutionid 
ruditltion protcction standurds tlnd recommcndutions Thc Asismnt  Sccrclvy for Envhnmcnt. Snf'ciy and 
Hc;lllh (or Lhc Dimtor, Naval Rwmrs, for hat  program) hiis responsibility for promulgating and mainmining 
policics, sundards, lcnd guidmcc rclatcd 10 radiological protection, Dcp;utmcnul ndiologicd protcction 
requircmcnls arc, at B minimum, consistent wilh lhc Presidentially opprovcd Radiation Protection Guidancc to 
Fcdcd Agcncics dcvclopcd by thc Envimnmcnul ProrcCtion Agcney in accordam with its mandated Fcdcnl 
guidance respansibilitics, D c p m c n d  requiremenu o k n  nre morc svingcnt and reflcc4 a,. npproprhrc, 
rccommcndalions and guidance from various national and in tc rn~t io~l  smdads-scdng and scientific 
organizations, including b c  Intcm3~ional Commission on Udiologieat Pmtcction, rhc National Council on 
bdintion Protection and MwurcmcnB, hc Amcrim National Standards Instituccs, and ohhas, Thc DOE 
requircmcnts rclatcd (0 ndiologid protection will k scl fonh, 
guidance docurncniq will lx issucd an occcpublc mans 10 implcmcnt Lhcw rquircmcnu, 

npprop&tc, in NICF and DOE Ordcrs, and 

Ensure pcrsonncl responsible for performing radiologicel work uctivitics urc nppropriutcly troincd. 
Standards shall bc cmblishcd to cnaurc thc technical compctcncy of the DOE work forcc, (IS oppropriire, 
Ulrough implcmcnfalion of smd2vdiisCd and msndatcd ndiolagiul mining and dcvclopmcnt progmms. 

Ensure the twhnicuf competcnce of personnel responsible for lrnplcmenting und ovcrseeiirg thc 
Radiological Controls Progrurn. An ;rppmpdntc lcvcl of technical compctcncc p i n e d  through cductllion, 
cxpcricncc, and job=rclaicd ~cchnical and professional mining is a critical componcnt for achieving Lhc goals of 
thc DcpYtmcnt's radiological convol policy. Qu;llifmtion rquinmcnls comrncnsuatc with this objcctivc 
shalt bc csublishcd for I c c h n i d  and profcssiowl ndio1ogic;ll control progmm positions and shall, at a 
minimum, bc consislcnr wilh applicable induswy swdards and prvmoie ptofcssional dcvclopmcnt and 
cxccllcncc in wdiologicd pcrformmcc, 

Estublish und m:ilntuin, from the lowet  to thc hightst lcvcls, line mnnugemcnt involvcmcnt und 
accountability for depurtmentul rudiologiwl pcrformuncc, Thc rcsponsibility for complhncc wilh DOE 
mdiologiciil proiccuon rquifcmcnts, and for minimizing pcrsonncl radialion cxpsurc, sum at thc workcr lcvcl 
and broadcns as it progcsscs upward through thc line orgmimtion. Thc Dcpmcnt 's  linc mnnagcrs arc fully 
rtsponsiblc for ndiologiwl pcrfonnmcc whin  lhcir programs and thc ficld ncuvilics and sites assigned to 
thcnr, and shall lakc ncccwy actions 10 cnsurc rcquircmcnts m implcmcntcd and pcrformmcc is moniiorcd 
and cornred as nccnwy. 

Ensure radiologictrl mcasurementr, analyse?;, workcr monitoring rcwlb und cstirnuts of public 
exposures arc uccurm and uppropri:itely madc. Thc capability to accunkly mca..un: and undyzc 
ndioxtivc maicials and workplacc conditions, and dctcnninc pcmnncl radiation cxposurc, is fundmcnul LO 
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thc dc conduct of ndiologicd openlions Policy, guidulcc, and quality conml programs shall bc dinctcd 
towards ensuring such rnwurCrncnK arc approprim, ~ccumtc, and 

6. Conduct rvdiolodcuf operutions in a munncr that controls the sprwd or rudioucthc muterbb and 
' 

rcduccr exposure to the work force and the gcncrvl public and that utilizm u proccsrs that .wb exposure 
levcb as low as rcasonubly achkvubk. Radiological opcntions and activities shull bc prcphncd u) allow for 

Pctivitics shnll k pafomcd in pccordmcc with DOE conducr of opcmtions rcquircmcn!.~ and &dl includc 
rc3sonnblc controls directed lownrds reducing exposure, preventing the spmd of rdologicd conmination, 
nnd minimizing the gcnmtion of conmiruucd wpstcs and thc r c l w  ordlucnrs, 

upon sound whnical pncticcs. 
I 

I Ihc cffcctivc impluncnmtion of dose and conuuninndon reduction and control rnmUrCS. Opcnrions llnd 

8, Conduct oversight to emsure dcprrrtmcntul rtquiremcnL!i urc being cornpllcd with and vpproprhte 
rodiologiad work practices ure bcinx impkrncntcd. 

All dcpmncnul dcrncntq shill conduct thcirndiological operalions in o mnncrconsistcnt with Lhc above politics 
nnd objativa. 

.... 

1-2 

I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
1 
I 
I 
1 
I 
I 
1 



I 
]I 

I 
I 
1 
I 
I 
I 
1 
1 
I 
1 
I 
1 
I 
I 
I 
I 
1 

LANL RADIOLOGICAL CONTROL MANUAL . Docombor 23,1994 
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Chapter 7 

PART I LANL Rodlotoglcal Control Manual 

111 Rsdiologicwl Control Policy 

A key clcmcnt of thc Radiation Frotaction Guidance to thc F c d d  Agcncics for Occupational Exposurc upprovcd 
by Frcsidcni Rtxgm on January 20,1987, and a fundamcnlal pMciplc undcrlying this manual is the following 

'7lcrc should not lx my cccupatiorul cxposurc of workcrs to ionizing radiation without Ihc cxpecmtion of 
an ovcnll bcncfii from thc activhy musing thc cxpsurc." 

Thc D c p m c n i  of Encrgy (DOE), thc Univcrsity of California (UC) ut Los Alnmos National Labontory (rcfcrrcd 10 
in lhis dccurncnt ns LANL or"Lhc hbmbry"), and LANL's subconmlors xc iumly commitlcd 10 having u 
Radiologid Control P r o p  (tcfcrrcd to at LANL as "hdiadon Protection Progmm") of thc highcst qualiy. Thc 
Radiation Prutccuon Program npplies (D LhXL rrcthilics hut concern thc mmagcmcnt of radiation and ndiwctivc 
mtcrials wA lhnt may rcsult in ndhtion cxposurc to workers and h c  public and unplmncd rclmscs of mcli~rrttivc 
material to Ihc cnvironrncnt. 

DOE'S nd~ologiul control policy, shown bclow, summarizes Lhc clcmcnu of DOE's ndiologiiul h a l h  and dcty 
policy and is intcndcd to guidc thc actions of cvcry person involved in ndiologiical work throughout thc d e p m c n t  
and its conmctors and subcontnaors. 

~ - -- ~~ ~~ 

DOE RADIOLOGICAL CONTROL POLICY 

Pcmnal radiation cxposurc shall bc mdnlaincd is low xs rcmmably ochicvablc (IUNZA). 

Radiation cxposurc of thc work forcc and public shall bc conwllcd such that radiation cxposurcs y e  well 
bclow ngulat~ry limb nnd such hat  Lhcn is no radiation cxposurc without cornmcn!smLc bcncfit 

Ench pcrson ir ivokd in ndiologiul work is cxpocicd (0 dernonsmic rcsponaibility nnd xcounmbility Lhrough 
an informcd, disciplined, and cautious auitude toward mdhtion and ndimctivity. 

E X C E N  CE 

Exccllcnt pcrformancc is cvidcni whcn radiaGon cxposurcs arc mninbincd wcll k l o w  rcgulatory limits, 
conmination is minimal, ndioactivify is wcll controllcd, and ndiologiml spills or uncontmllcd rclcascs arc 
prtvcnlcd. 

Condnuing jrnprovcmcnt is csxnhl U) cxccllcncc in ndiologiul control. 

24LNL Dircctw's Policies DPI07, "Rodrrlion Rowtion," and DP110, "Quality," cs~blish I A , ' s  ndiological 
convol policy, 

I 
1 
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Chapter 1 

I 

lI.2 Munuat Applicability nnd Control 

Thc M L  Radiotop'cal Confrol M m l  csmbllshcs pnctices for thc conduct of ndiation proicction nctivitics at dl 
UNL facili tics axcept those at thc Nevada Tar Site (hTS). EtTs hw established its Own site-spxilic ndiologiul 
conwl manLLzlto ensure consisten4 highquality rodiologiu1 control for ;Lu uxr o q ; n n h k m  i t  thc sire, Thc W L  
Radiological Control Monuul opplics u) LANL (UC) cmployces, conmtors and subconactors (q., mainmmcc 
subcontractors), visiting scicntists, DOE or Dcpvoncnt of Dcfcnsc personnel, mcmbvs of Qc public, and any other 
pctsonncl who pcrfm work at LANL or vid t LhFTL in an official apxj ty .  The tANL Radio&&d Control 
Manual sm DOE'S positions nnd Vicws, as odaptcd by LANL,, on thc bctt cour5cs of action currenlly avaihblc in 
Ihc of radiological controls. Accordingly, the provisions in Lhc fANLRcdiolo(;ical Control Munrrol should bc 
vicwcd by all LANL, cmployccs and subcontractors as nccepbblc tcchniqucs, mcthcds, or solutions for fulf'iiling 
thcir duucs and rcsponsibilitics in thc arm of ndiological canml. Thc L,ANLRodioIo~~'cul Conrrolhf41~101 shall bc 
uscd by DOE, LAEn linc rnaugmcnt, und thc Labomtory Audit5 and Assessments Office (AA) in cvalutingthc 
pcrfonnance of its cmployecs and subconmmrs. 

Most of the M L  Radiological Control Manual is taken vcrbatim from the DOE Rdologicat Conlrol MonuOt As 
ncccss;vy. the DOE Radiolug'caf Conrrol Monrraf W;LS modified and supplmcntcd to makc it npplicablc LD LANL, 

Thc M L  Rodiolog'cuf Corurol Munrral is not P substituie for rcguletions; it is intended to bc consistent with oll 
rclcvant sutuiory and ngulalary rcquhcnls, ond it sMl bc rcviscd whcncvcr wccsmry to cnsu11: such 
consisturcy. SOmC of the provisions in thc manual, howcvw, cluknge the uscr Lo go well beyond minimum 
rcylalory rcquircrncnts. Following the c o w  oloction dclinated in rhc manual shall mult in achieving and 
supwing rebud sututory or nguhtory t cquhcn t s .  

1. - Thc provisions of this manual apply LD DOE w DOE-funded activities pcrfonned at IANL w h c n  ndhtion or 
ndialcrivc mlcrid is prcsent or king uscd. bbontory mulagcmcnt k rtsponsiblc for complying with thc 
rquhmcnts of 10 C'FR, hrt 835, "Occupetio~1 Radiation Prokction," a dclinmkd in Ihc h b l o r y ' s  IO 
cT=R 835 Fbdidon Protection Program (RPP). The DOE=approvcd RPP documcnls thc Lbontoy's 
commitmcnts to and cxcmptons from rhc requircmcnts of thc 10 Q.R 835 rulc. 1 r c r w I U ~ ( b ~ 4 ~ ~ 1 ( Q  

2 IR-Odl - Thc l a d  DOE Hadquwtcrs Dcfcnsc P r o ~ s  program sccrttarhl oficumd thc Ollicc of Environment 
Sdcty, and H o l l h  shall bc included in thc rcvicw ;urd concmncc process in t h a  siaurtions, In lhosc C;LSCS n; 
non-DOE sites or facilities in which a specific ndiologid  activity is bdng conducted pursuant 10 an NRC or 
q m m c n t  smc liccnsc. thc provisions of the &4NL Rodiolo&d Control Manrrof m not binding IO that 

3. Thc provisions of lhh manual arc not binding upon acuvitics at LANt that m m&a by I q k t i o n  to bc 
pcrfonncd pursuant u) M NRC Zictnsc, including xtivilics cenificd by Ihc NKC undcr scction I701 or the 
Atomic Encrg, Act 

4. ?hc W N L  Rdological Control Mmwl is II living document IANL, with input from opproprhc 
subconmcior orgmiations. inicnds to review and updaic provisions on a puiodic &ski to incorponic lcssons 
1c;mmcd and suggestions for improvmcnt. Thc Environment Way, and Hwlrh Division is responsible 
for lhis task. Rccornrncndations 10 c o m t  or improve the tApIt R4dioloF;ical Conrrol Manudm cncomgcd 
and m y  be scnt lo thc Policy and Program Annlysis Group (ISH-E). 'lttc recommended wording olthc 
c h g c  to rhc M L  Rodiolo~icof Coturot Manual, as mll tu Ihc bash and jusli[icntion for thc chnngc. is 
I W p X d .  

DOE dm inicnds to mdew and upd31~ provisions to thc DOE Rud'olo&al Conrrol Monuol on D, periodic his 
io incorporntc Icssons lmcd and suggcstionu for improvcmcnt The assistant xcretvy for Environment, 
Snfciy. and Hcalth is responsible for this uk. Rccommcndations to corrcct or improve the DO€Rodiolo&d 
Control Manual m cncoungcd and should bc sent through ESH-12 io thc DOE Radiological Control Pmgmrn 

activity, MEW R3Y(bhIjU*l(d 
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5. 

6. 

7. 

8. 

9. 

advisor (Aruclc 151)' of thc DP p ropm wrcmkd officcr. Information copies should aLw be sent to h c  othcr 
mcmbcrs of thc Ri~diological Control Coordinating Committec (Article 153). 7'hc sccrctui;rl ofliccr will 
mnsmit such rccommcnchtions to lhc Oflicc of Environmcnl, Safcty, and H a l l h  for considcntion. Thc 
rccommcndcd wording Of Lhc change ~b the DOEJWulo~ical  Control Muncral, u wcll as the Insis and 
justification for thc chnngc, should bc includd 

DOE hius incoqmntcd by rcfcrcncc Lhc provisions in thc DOE Radialo+$cal Control Manual into thc Lpu% 
contract with thc University of Californu, Thesc incorponlcd provisions shalt !x cnforcablc by DOE pursuant 
to thc conV;Ict or undcrlying rcguhtions. No CXCCptiOn 10 or intcrprclation of M incorponlcd provision shall bc 
providcd pursuant io thc conmct. When incorponlifig il provision, LAVL submils to DOE for upprovtll nn 
implcmcnution phn Lhat iricludcs P compliancc schcddc. Implcrncnmtion of hc DOE Radiological Conirol 
Manual is cxpcctcd. ;IS dcwibcd in thc LNJL RadioloEical Confrol Manwrl and implcmcnmtion plan, 10 lakc 
phcc ovcr a pcriod of timc consistcnt with thc schcdulcs and rcsourccs idcntilicd in Lhc DOE=epprovcd 
implcmcnution phn. Thc l a d  p r o m  m r c w h l  officcrs i n  DP at DOE HUdquiUEEi will bc includcd in thc 
rcvicw and concurrcncc proccss for Ihc LA!! implcmcnmtion ptm. 

Thc DOERadoloXical Cuntrol Manual shall bc kcpt currcnt nnd should bc cnrcrcd into thc LANL documcnt 
conwl syslcm. Thc Offrcc of Environmcnt. Sdc~y.  and H a l t h  shall cnsurc thui fi currcnt vcrsion of lhc DOE 
Radiological Confrol Monuol is mainlaincd on thc DOE Sdcty Perfomnncc Mcuurcrncnt Systcm (SPMS), 

Thc provisions of thc fANL Radiological Conrrol Manmi do not apply IO facilities and activities of thc Naval 
Nuclcar Propulsion Progrun, which arc covcrcd scpwmly undcr Exccuuvc Ordcr 12344 (42 U.S.C 7158, noic), 
llnd paticnu undergoing mcdicnl umuncnt 01 o DOE or DOE-fundcd frrcility, - Nothing in lhis mmud and iLF implcmcnlinl: documents shall bc conspucd w limiting actions that may bc 
ncccssruy to protcct h d l h  md ufciy. IocyM IUsJ(d) 

Thc ublc in thc Appcndix of this manual rclcrs LO specific hicmchiat hbontory policics, smd:uds, 
proccdurcs, md othcr documcnu that funhcr implcmcnl lhc rquircmcnts of thc mimud. Thcsc rcl'crcnccs m 
lisrcd for infomilion only: thc u x r  is rcsponsiblc for confirming that Lhc rcfcrcnccd documcnls can actu311y bc 
uscd to implcmcnt thc rcquhmcna, 

Thc wblc in Lhc Appcndh of this rnmud r n ~ y  be rcviscd whhoui revision of Ihc bcdy of h c  manual, Thc 
Rrrdintion Proicction Pr0gm.m rnnnagcr or dcsigncc is rcspnsiblc far rcvicwing and approving revisions LD thc 
ublc, and a rcvision is cfl'cciivc when apptovcd by Ihc Radialion Protccdon Probyam managcr or daigncc, ?he 
mblc will ~lv ry  thc u m c  nurncncd rcvision numbcr as Lhc body of thc mmud, with an ;Itphabciiwl chmctcr 
(a, b. c, CLC.) addcd to Rick bblc rcvhions when thc body of hc manual is not rcviscd. 

For cxamplc, revision 1 .c of Ihc mblc corrcspnds to Rcvision 1 of the. manual, but shows b a t  Ihc lablc has bccn 
rcviscd twicc (rcvisions 1.b md 1.c) sincc Rcvision 1 of thc manual was issucd. Whcn thc body of thc mmuid is 
rcviscd, thc numcricrrl rcvision nurnbcr of thc Ublc shall bc sct LO thc manual rcvision numbcr, and Lhc alpha 
chmctcr indicator of Ihc ublc will bc rc.sct u) "a:' 

lThc ~ c r m  "lmiclc" is uscd 10 rcfcrcncc ponions or .wlions of this documcnL For C;ISC of communications, ponions 
of this dccumcnt should bc rcfcrrcd LO as aniclcs. For cxmplc, thc sppropriatc rcfcrcncc LO thc aniclc conmining 
this foomotc is k i c k  112.4. 
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113 Cornplhncc 

1. n c  DOE Rodiolo&al Cow01 Mmvol SCIS forth DOE'S views on thc prom course of action in thc ,m of 
ndiologicd control within thc scope of DOE-sponsorcd activities. 7 h c  t4iyL Radialogical Conrrol M a n u !  
dcfincs thc application of thc DOE Radiologicul Control Manual to LANL uctivitics and dcaribcs how tAhz 
imptemcnts thc DOE guid;mcc. Whcn UNL fully irnplcmcnts u provision, tANt shall h v c  complied with, 
and most likely cxcccdcd, any rclnrcd S t a n t u t O ~ b  regulatory, or c o n m u d  rcquircrncnt Whcn incorpontcd into 
c o t m c f s b  chc provisions of the DO€ Raddo~icol Conrrol Monuol rvc binding rcquiremenrs. Thc words "shaU" 
und 4'should" hwc thc mcaning dcftncd bclow when P provision is incorpomod inro u conmct 

2. TIC word "shall" idcntifics thosc clcmcnts nnd n q u i m c n u  that haw bccn considcrcd wid found by DOE IO k 
mandatory unlcss prior approval oran nltcmtivc approach is obdncd from DOE HcadquYlcrs, If LAhz 
wishes to hplcment an d3tcm3Livc nppronch, sMl submit Lhc i n i d l y  ~pprovcd s u g g d  d t m t i v c  
approoch to Lhc l a d  DOE Hwdquancrs DP program scaeurkd alliccr for rcvicw. Bcforc fmd npprovd by rhc 
l a d  DOE H w d q m r s  DP p r o m  sccrcuuial oficcr, othcr affcctcd program sanlarial off~chls and the 
Officc of Environment. Sdcty, and H d t h  shdl concur on h c  suggcstcd dkmativc upproxh, The submid 
shall conlain the dcscription of thc allcmativc approach, thc t c c h n i d  ntionnlc and basis, thc sugpslcd 
wording, and thc justiliation that thc tlltcmtive will ochicvc qual or improvcd pcrformrrncc employing qual 
or bcttcr tcchniqucs, solutions, or mclhods. 

Thc dcvclopmcnt of thc subrnitd is joinlly cmrdinsicd by the originating orgulimtion, thc hbnmry Policy 
Coordination Of'ficc 0). und ESH.12. Thc submittal will be ppproved by thc hdhtion Protection progam 
magcrand~ thc  h h t o i y  dimlor or dcsigcc. 

3. ?he word "should" m w s  UWL hu rhc tcsponsibility of cilkr fol!owing Ihc provision or dcmonsmting 
technical quimlcncy by M altcrnntivc solution. Thc usc of "should" r c c q n k  that s i b  or Iadlityspccific 
audbutcs may w m t  spcchl ve3tmcnt and that literal cornplhcc wilh thc clcmcnts and rcquircmcnts of thc 
provision may not ochicvc the dcsircd lcvcl of ndiologid convol pcrform3ncc. In c a m  in which LANL 
decidcs LO follow an altmaLivc tcchniquc, approach, or mcthcd in licu of thc "should" provision, thc following 
actions arc rcquircd: 

a. Thc altmativc solution shall bc documcntcd by the originating organization, with suppodng technical 
basis, uwlysis, and justification to dcmonsmtc tcchnid quivdurcy. 

b, Bcforc hplcmcnLation, the approval of Ihc LANL Radhtion Protection Pmmm rnanagcr and thc 
Lbon~ory dircctor or d c s i p  shall bc rcquircd. DOE approval is not rrquvcd or cxpcctcd, 

c. 'Ihc documented j ~ l i f i d o n ,  including Lhc rcquircd LANL oppmv&, shall be readily reuicvablc for 
rcvicw and audit by DOE. 

d. At the conclusion of ach calcndw y w ,  LANt shnll providc u) thc DOE b s  Alamos Am OKcc 
(DOWtAnO) field o r k c  m m g v  and thc l a d  DOE Hc;dqu;utus DP prol;run s c c r c ~ l  officer a 
ububtion of (111 such cquivdcncy dctcminntions approved within the past 12 monlhs. For CUC or 
rcfcrcncc, lhcsc may bc rcfcrred LO a Aniclc 113 dcminations, Thc tabutation of thc Aniclc 113 
dctcrminadom is muinmined by ESH-12. Thc submittal of Lhc tabulation is m d c  by Ihc LPCO with thc 
approval of rhc LANL Radiation Protection Program mulager and thc hhontwy dimtor or designee. 

4, - An m o w  indiwtcs LANL Radiological Control Manual l ~ x t  that implements ;1 Specific 10 CFR 835 
rquiremcnt 7'hc rcfcrcncc itself', citcd in supclxript, indiates wherc thc Ext ads. Outline mws (a), as 
opposcd to fillcdh m o w s  (-), indiatc 10 CFR 835 rnntcrid wirhin 10 CFR 835 maurial. Failure to follow thc 
rquixmcnts condncd in this tcxt could result in civil andor criminal IcgJ action n g i n s t  rhc Lbontory, 
Lbqm cmployccs, or subcontnctors. ?his t a t  my not bc m m e d  in my way without consulting ESH-12, 
1 4 0  ruda, 
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1, 

2. 

3. 

4 

5 .  

6. 

7. 

Thc lML Rudiolo@d Control Manual (this documcnl) shall bc issucd and cndorscd by thc hboniory 
dimtor or dcsigncc, "hc Mf, Radialolicol Control Manual docs no1 rcquirc rcvicw or approval by thc DOE. 
LAh'L's approach to thc dcvcloprncnl of thc IANL, Radiologicul Control Manwl is to invokc thc provisions of 
Lhc DOERodiolo&d Control Munwl ;LS htcn with sitc=specific oddilions clwly indicated, includcd in thc 
appropriilc chapurrs, and dircclly rcfcrcnccd to thc corrcsponding mklc.  Additions and supplcrncnu to nddrcss 
uniquc situations or 10 provide morc dcuilcd or prcscriptivc dimtion may bc includcd only if ksc additions do 
not conflict with or diminish thc rcquhmcnu of thc DOE Rudiologicol Conrrol Monuol. The hbormry 
dircctor h u  final, on-sitc corpontc oulliority with rcspcct w thc LNJt R d i o l o & d  Control Manrurl, 

LAI'L mwqcmcni policies, rcquircrncnts, cxpccmtions, and objcctivcl; for thc LhNL R3dhtion Prowtion 
Program should be cfwly and unambiguously s w c d  in Lhc W L  Radiological Control Munual. Bcwusc this 
manual conveys program rcquircrncnu for the LA!! Radiation Protcction Rogmm. 3 squmtc praywn 
rcquircmcnls docurncnt (FRD) for thc prognm will no; bc dcvclopcd and issucd. 

Thc M L  Radiologicol Corurol Munuul shall bc kcpt cwcnt and cntcrcd into the Lhlr;L docurncnt conwl 
system. 

Thcrc should bc onc W L  Radiological Control M u n u l  for Ihc cntirc Labontory and onc ndiation protcction 
organization at LANL comprising thc Hcalth Physics Opcntions Group (ESH-I), the H u l t h  Physics 
Mrmwcrncnu Group (ESH4), nnd thc Policy and Program Analysis Group (ESH-12) (scc Arrjclc 141). Bch  
facility may hwc facility-spccific programs and proccdurcs h a t  irnplcrncnt thc LWL Radiologicul Control 
Manual, but thc intcnt and rcquircrncnts in thc M L  Rodiologicul Control Munual must bc maintained, Somc 
of thc documcnu dcscribing thcsc programs and proccdurcs arc lislcd in Appcndix 1 A, - Subcontractors shall comply with Lhe 

Whcrc DOE crnployccs rve conducting thc tr;mspn of nuclcar dcviccs or componcnts ut MI, a p r o r m -  
specific mdiologicd control manual, bsscd upon thc provisions of Lhc DOERudiolo~icul Conrrol Manual, shall 
bc Lssucd and ;ipprovcd by thc LAAO ficld oflcc mmngct. Conmllcd copics of such DOE program-spccific 
munuids shall bc providcd 10 the Icnd DOE Hadqunrtcrs DP program sccrcwial ofliccr. 

Changc bars in Lhc right-hand margin indiatc whcrc ~ ~ L . \ p c c i l i c  text I u s  b x n  addcd or whcrc thc DOE 
manuid icxt h u  b x n  signflcunlly modified. 

Rudioloj$col Controt Manual. l o w u  Rstrl(.) 

115 Applying the Requirements 

I, Thc DOE Rudiologicul Control M u n u l  ossurncs hi Lhc Labonlory h u  orglmix~tions in phcc h i  gcncnlly 
mcct thc rquircmcnu prcscntcd in thc t c x ~  DOE docs not inlcnd hat thc hbntory crate ncw or scpmic 
organhtions if thosc functions a n  bc incorpomicd inlo existing oncs. For cxamplc, thc ndiologiwl awmncss 
comrnittcc functions of Rniclc 132.3 may bc pcrformcd by nn  existing .safety cornrniicc. 1i is cxpccted, 
howcvcr. that thc cxisting committee chmcr wilt bc rcviscd 10 rcflcct thc rcquircmcnts and emphasis of the 
LNYL Rodiolofiicol Conlrol Munurrl. Similarly, position tillcs that m uwd in thcDOG Rudological Control 
Munul may k dcsignotcd diffcrcntly in thc LANL Redbfu~ico l  Control Manlcal. A phcl.scd approach to 
tnnsition to thc usc of Ihc lilies of positions in ihc M L  RadioloRicol Conrrol Mrrnual should bc udoptcd, 
Corrcqxmding position descriptions and organimionrrl charts should bc rcviscd IIY ~ccmie ly  rcflcc; rcquircd 
ndiologid tcsponsibifilics. 

2. Thc dcgcc of probmm fomlily wd c x m  of thc 3ssociatcd adminisuativc proccss arc cxpcctcd (o k 
comrncawu with thc ndiouctivc malcrhl contaminnlion and dosc pokntial. For cmrnplc, P facility with M 
annnd collcctivc cffcctivc dosc quivalcnt of 1 pcrson-rcrn or Ics, whcrc pcoplc work with small quantities of 
unmlcd ndioacUvc maurrkd, would not !x cxpcclcd 10 hovc an as low us reumnably achievable (ALARA) 

~. .. 
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program us complex PS OW rcquircd at high-dosc facilitia. At low=dosc faciliua, some program clemcnrs may 
bc utislicd by bncf p o k y  sutcmcnfs. 

116 Uscr Croups 

1, ThcDOE Radiological Control Mmual cncoungts DOE w n m m  to cwblish informal working ;rs~ockions 
h t  promole dialogue among thc adiation prolcction oganiutions from compmblc DOE facilities. The DOE 
nxornmcnds chat uscrgroups should includc rcprexnktion from various contraciors, blcmbcrs should bc 
nssigncd to thc uscr groups on a routing basis. 

2. To assist conmctm in identifying and adopting proven pncticcs and implcmcnting pmcdurcs in o timcly 
mnncr within Ihc DOE compicx, the DOE cncoumga contncurs U) devdop, through chc USQ pups ,  
ndiologicnl work pnctices handbooks h i  an bc uscd by u dvcn ategory or c k ~  of Bcilitics ;rsaW with 
thc user ~ u p ,  

Thc DOE'S suggcsled wr p p  c3tcgorics m ILS follows: 

a. Rmctors 
b. Umium 
c. Envhnmcnd m~~mtion/wp;~tc mmgcmcnt 
d. Plutonium 
c. Tritium 
f. Accclcntors 
g. L x g c  rtsc;uth and dcvclopmcnt lnbonlory operations 
h. Smdl r e s c ~ c h  and dcvclopmcnt Inborntory opcntions (nnnud cotlcctivc cKcclivc dosc cquivalcnt of 1 

pcrson-rcm or Icss) 

The dcvclopmcnt of such h m d b h  should bc cmrdinntcd with thc DOE Ofice of EnvironmcnL Spfety, and 
Hdch. 
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PART 2 Loadorshlp In Radlologlcal Control 

Supcrior, consistent pcrformmcc is achicvcd whcn qu3LiIicd personnel ux approvcd proccdures and managm 
activcly monitor thc workplacc and ~ % c s s  ongoing activities, Such activities includc, but arc not limitcd 10, 
opentions, rcmcdhtion, labontoiy work, rcscareh and dcvclopmcnb and clmnup, Constant rcvicw wd informed 
inrcrcsl by scnior linc rnunagcrs, thc opmting divisions, thc openling groups, and ESH Division ye rcquircd to 
nchicvc o supcrior ndhtion prowtion progmm. Managers l a d  by cumplc. What mnagcrs do ,spcaks loudct h . n  
what mwgm say, MYlagcrs ai all lcvcls should cmphirsizc Ihc nccd for high sr;lnda& for radiolopid control 
through dircct comrnuniwtion, instruction, and inspection of the work spncc. Thc LAAO field oflrcc mmagcr md 
thc hbomry dimtor should have u basic knowlcdgc of radiation, its cffwts, nnd ndiologiul control 
rquircmcnts. Thc LAAO licld offm rnmnoger and thc labontory dimlor should also bc familiar with LANL's 
cmnt  ndiologiul pcdonnancc rccord. Kcy principles cammon in a succcdul, wcll=mmmagcd ndiation pmicction 
p r o w  arc providcd in this chaplcr. 

121 Scnior Management Commitment 

1. 

9 
L.. 

3. 

4. 

5. 

6, 

7. 

8, 

9. 

LANL scnior mnmgers should establish hjgh standards for thc adhcrcncc of Lhcir workcrs to ndiologid 
control rcquircmcnts. Thcsc standards md rnmagcmcnt cxpccwtions should bc frcqucntly communiatcd to the 
work fora, 

Scnior muagcmcni has sbkd in writing iu commimcnt to 3 ndbtion protcction progrim of Lhc highcn quality 
by i s swcc  of DLcaor's Policy DP107. "Radialion Promtion," Manngcmcni commiuncni and suppan arc 
dcmonstnled by allocating sufficient rtmurccs, including pcrsonncl, and providing for mining to cnsun: 
workcrs arc qudificd for thcir migncd duties, 

Mmgcrs should cnsurc that orkntdons and mining rcinforcc rulcs and guidclincs for mch workcr to 
minimizc ndiation cxposurc and control radiological conditions, such us conmination. 

Muugcrs should hold workcrs and thcu supcrvisors nccoun~~blc for radiological control performance. Rclcvant 
knowlcdgc and pcrformnncc should bc asscsscd ils a specific part o r a c h  pcrson's pcrformancc cvalution, This 
assc!!srncnt should not k limilcd to thosc who work wilh radiation or ndionctivc mntcrinls, kccausc many othcr 
workcrs h v c  an impact on thc ndhuon prowtion p r o p .  

Scnior mlmagcrs should soIicit fccdback from thcir radiological conuol profcssionds, linc mamgcrs, ;urd 
workcrs on radiological conuol pcrfonnmcc. 

Scnior managcrs should adopt and promoic a positive atiitudc toward ndiologiul control that cncoungcs 
iniliativcs to idcntify conccrns at M &vly SQC, LO prcvcnt problcm situations from dctcrionting, and to 
promotc doing thc right job comt ly  thc first timc. 

Preventing Lhc sprccld of'ndioactivc conmination is Icss costly hiin rcrncdintion alicr Lhc fact. ,Wimgcrs 
should tc willing LO acccpt changc that will improvc radiological conml and should fostcr this mind sct 
throughout LANt, 

Scnior rnmigcrs shall rcqujrc imd approvc radiological pcrformmcc gods. Goals should !x mwswblc, 
mlktic, udiublc, and challenging. Esbblishcd goals should not bc chngcd without tcchniwl justification and 
scnior mmagcmcni approval, Scnior mmagcrs shall rcvicw progress toward h c  goals at least quarterly. 

A pcrforrnmcc indicator program for rnmuring he cffcctivcncss of thc Radiation Prokction Program against 
prcdclcmincd gods and dctcrmining vends in thc progmm should k cscrblishcd and mainnincd by the 
Labon;ory's Appnisal and Pcrfomnncc Analysis Group (AA-1) with support from ESH.12 ils pan of thc 
q w c r l y  reponing rcquircmcnl to scnior managcmcnt, 

0 
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10. tinc mnqm arc rcsponsiblc for idcnaying thc workcrs in their orgmhtion whose duties & W y  thm a 
ndiologhl workcrs and cnsuring lhat lhcsc workcrs nccive thc ncccssay mining. Thc authority and 
responsibility for csublishingn comprchcnsive and cf'fcctivc t3bontoywide ndiologid control mining 
prognm should bc assigned to Cnc m g m  and lheirsub0rdirr;ltts. Tnining, in most w, should bc 
providcd by n dcdic3LEd mhing organkition. 

11. Senior managers and linc mmgtrs should be ~ C R  to oppomnio'a for minimiring the gcnention of 
rpdiologid wpstc and di- to thc cnvhnmcnr, controlling c o n m i d o n  DL its sourcc, and reducing 
mdiation exposure 10 workus and mmbcrs of rhc public, 

12. Reponing o problem to n supcfior at LANL or DOE docs not absalvc thc line m g c r  or worker from promptly 
fiingormitiptingo situation. 

13. Scniot and linc mmgcrs and the R3dbtion Protection Program manger should be commiucd to applying thc 
principles of quality m q e m c n t  10 thc tANt Radiation Protection Progmn. 

122 Worker Attitude 

MinhLzktg worker ndiation cxposurc u n  bc nchicved only X d l  pcoplc involvod in ndiological octivitics have 
undusmding of and Ihc proper rtspcct for ndintion, 

1, Each ndiologiul worker should undustlrnd that proper ndio1ogim.l control is un i n k p a l  part of his or hu my 
duties. 

2 Improving thc utthdc of thc work forcc should bc supported by the mining progam. To xhicvc this, aaining 
p m o n n c l  n d  to bc knowlcdgcablc a b u t  thc workenvhnrncnr 3nd thosc aspects of ndiologid conaol d m  
nn: impomnt to dcvdoping n bcttcr workcr arritudc and puspcctivc. 

3. The attitude thai cowl hprovcrncnt is required in ndiologicd work should be devclopcd at dl lwels of 
rnmgcmcn t and in thc work force. Coopaation mong nll workers having patcntial c o n w  with ndjwctiuc 
nuLCrials md ndialion-gcnuating devices at LANL (c.g,, the work fmc) and thc ndi;ldon promtion 
orgmhtion has to bc dcvclopcd and fostered. Thc workcrs should not look u p n  mdiologid contmls ns 
hurdIcs or restrictions Lo k bypassscd. 

4. Radintion promxion opizsll ion pmonnrl should k helpful in showing workcrs how to follow thc rulcs, 775s 
spirit of ctxlpcntion nccds to bc dcwlopcd without subverting thc aulhority of the ndio1ogk1.I conml 
tcchnicirms. A sikmtion in which mdioJogicaI controls m lcft solcly to thc ndhtion protection organization is  
unocccpl;rblc. 

123 Worker Rcsponsibilitks 

Trained pcrsonncl should rccognizc that lhcir actions dircctly deet conmination conml, p~sonncl ndiutjon 
cxposurc. and thc 0~~311 ndiologicil cnvirbnrncnt mochtcd with thcir work. Pcrsonncl Wl I;rkc pmutions to 
prolcct thcmsclv~~, thcirassocialcs, and thc public from unncccssvy exposun to radiotion und ndicuctivc mtcriuls 
undcr their control, The folJowing ndiologicd control rula apply to wch pcrson in the workphec, A posm h u  
displays the worker rcsponsibilitics listed bclow should bc produccd nnd disphycd at approprim OCE~SS points and 
work miu. 
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TO MINIMIZE YOUR RADIATION EXPOSURE AND CONTROL RADIOACTIVITY, 
OBSERVE THE FOLLOWING RULES. 

OBEY 

9 

, Director's Policy DP116, 
DO NOT - h i m  in radiation arcas, 

Postcd, writtcn, and oral radiological control instructions and proccdurcs, including insmetions on 
ndiologiol work permits. 
"Evacui~tc" and "stop work" ordcrs from ndiological control pcrsonocl promptly in ilccordancc with 

Smokc, a t ,  drink, or chcw in Conmllcd A r m  and Radiological Burfcr Arras (conuollcd for 
contamination purposes), Conurnination Arcs,  High ConLmination hem, or Airbornc Radioactivity 
&Ciu. 

BE SURE TO 
W a r  pcrsonncl monitoring dcviccs whcrc rquircd by ndiologiul work pcmiu, signs, proccdurcs, or 
radiologid convol pcrsonncl, Rcpon immcdintcly thc loss, damage, or uncxpcctcd cxposurc of 
pcnonncl monitoring dcviccs or off-wlc mdings or scIf-rc3ding or clcctronic dosimc~rs  LO thc 
ndhtjon promtion orgukadon. 
Kecp track of your nchlion cxpasute status and avoid exceeding radiological adminislntivc control 
lcvcls and RWP=spccific cxposure limits. 
W c y  pcrsonill pmIcctivc quipmcnL and clolhing properly whcncvcr rcquircd by radiological work 
pcrmia, produrcs,  mdiotogid conml pcrsonncl, or postings. 
Minimize Ihc spmd of potcnlial ndioacuvc spills and promptly notify your spill coordinator, Lhc 
Emcrgcncy Mnagcmcnt and Rcsponsc Group, and the spill rcwnsc t a m .  
Avoid conuct of skin, clolhing, and cqipmcnt with conminatcd surfncc~. 
Plncc conuminntcd tools, cquipmcnr, and solid w s i e  ircms on disposable surhccs, such ap plastic 
sheets, when not in usc. 
h'otify radiological 'control pcrsonncl of alarming or faulty ndiologiul control or monitoring 
quipmcnt 
Notify radiological convol pcrsonncl of off-sitc occuptionai radiation cxposurcs so that workct 
dosimcay records an be upd31cd. 

Ensm !Jut you arc mennlly dcn and in physically sound condition. 
Limit thc mount of malcrinl ukcn into conminatcd anxs 10 minimize ndioacuvc wmic and future 
dcconmimdon, 
Hwc ncccswy mnkridls and quipmcni on hand to complctc your u k ,  lhcrcby minimizing time and 
c x p m .  
Notify radiological control pcrsanncl of thc prcscncc olopcn wounds, sores, or n s h c s  krorc cntcring 
an whcn conmination cXisu, and cxit imrncdiady if you racivc a wound whilc in such an ~IM, 

Propcrly rcmovc pcmnal prolcctivc cquipmcnt and clothing to minimire Lhc spmd of contamination. 
Frisk or bc friskcd for conmminuion whcn laving postcd Conurninntion, High Contamination, or 
Airbornc Radioactivity Arcas and associated Convoilcd and Radiologic31 Buf'fcr Areas, nnd notify 
n d i o l o ~ a l  control pcrsonncl whcn conurnination is found. 

BEFORE EATERING AREA 

UPUN U A V I N G  AREA 
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12.4 Radhtion and Rkk Contmunhtion 

Bcc.use of thc continuing conccrns many people kive about low ndiation exposure md hcnlth impacts, mnnqcrs of 
ndiologkd workers should bc tnincd to denl with thc worker's pacptions of ndialjon risks;. Managas and f i -  
linc supervisors should bc scnsitivt to the fact h t  workers hvc to undcrstnnd the fund;uncn& of ndintion, its 
risks, nnd heir rolc in minimizing orposurc, It bi not suficicnt to rcly solely on rcgulalory limits for esublishing or 
ddining acccpublc work pncticcs and work cnvhnrncnts. 

1. ESH-1 pcrsonncl ( m g a s ,  staffe and ndblogid control Icchnicinns) and othcrappropri3k pmonncl in 
ESHd, ESH-12, rind Ihc line organizations (e&, linc orpiartion ALARA coordinator) should rcccivc mining 
h t  is helpful in d d i n g  wilh wotkcrs who have llnxicty about ndhtion. 'Ibis mining should includc Lhc 
f 0 U O W h ~  

a. Guidmcc on handling such pcrsonncl inlao~tions 
b. Emph;L.n& thc facts 
c. Fundamcnuls ofcommuniatingrisks 
6 Impomncc of keeping mmgmcnt  infonncd 

2. Sornc pcmnncl. such is lhosc who may have inlcrnal dcposition of ndionuclidcs from previous ywrs, arc 
conccrncd about futurc cxposuru. Such hstnnccs w m t  spccia) mention on thc pan of rhc lint mnqcr rmd 
thc radiation procation organization. Counseling wich such perxinncl should bc dlc prcfcmd w a y  to consider 
nlcvunt fhctors. In some CILSCS, special conml lcvcls (Aniclc 216) should bc applicd. 

12s Conducting Rvdiologicvl Operations 

1. "IC LANLRudiobgical Conrrol Monupl is consistent with the guiclancc in DOE sJw1,19, "Conductof 
Opcntions Rcquircrncnts for DOE Facililia*The concepts or dl chnptcrs in DOE 5pS0.19 apply lo thc 
conduct of radiologid control. 

2. /\y PppK)primb mw~prs at all levcls prc: cxptctcd io be involved in thc planning, schcdulinl;.;md conduct of 
ndiologiicnl work. Ensmncc of adequate ndiologial d c t y  should not bc compramiscd 10 uchicvc production, 
rcmcdiation, or mmh objcctivcs. 

3, First-line supvvisors of radiologid workcn should bc technically knowlcdgcablc and inquisitive and should 
ask questions of thc work forcc concaning ndiologicd work dcnils to vcdy workcr compnhcnsion, 

4. Unc managas of ndiologid workers should pcricdjally monilor work arcas 10 obscrvc pcrsonncl at workand 
to identify disccrniblc mdiologiul dcficicncics (i.c. "walk the spaces"), Frcqucnt inspections und walk- 
throughs, including tho% Conducted during olT=hours and mckcnds (whcn oppropnatc), nrr: csscnrid to 
reinforce mmogcmcnt expcct3tioclu of Ihc work forcc. 

5. Mu-u~ps, fmt=linc supervisors, md worken: should bc involved in dcvcloping accumc, clcar, Wriucn 
procedures (q., a c  opcnung proccdurcs) for pcrfoming ndiologiml work. If, whilc using o pwcdure, (1 
wrincn rcquircmcnt w n o t  bc responsibly followed. L !  work should be slopped and guidance obuined from 
thc cop imt  supervisor or linc rnmqcr. 

6. Fmi=linc supervisors and mnagcrs should cncoumgc thc work fosc u, identify mdiologiul control 
dcliciencics a?d concuns. Prompt action should bc Ukcn 10 addrcs: and clirnimtc idcntrlicd issucs and prcvcnnt 
mmncc. Rcainins and pmccdure rcvitw ye uscful in oddnssing these issues. 

1-10 
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7. Mmagcrs und fust-linc supcrvisoors should cstablish working conditions that cncomgc improvcd radiological 
conuol. This includcs Icmpcnnrrc, humidity, and lighting as wcll s thc marc difliculteonsidmtions of 
accessibility, Work conditions should bc considcrcd in planning work, 

8. Cloilhcss and gwd housckccping m cs..cnLinl. A &pod RudintiOn Prolcction h g m m  cannot cxisr in n 
sloppy, diny workplace. Clwning up aflcr opcntions should bc automatic for wch pcrson. It b not rcasorublc 
to cxpcct radiological control u) bc scpanled from thc work cnvuonmcni; lhcy go togclhcr. 

9. Sukonmciors and subcontnctcd cmployccs should bc mlcd lhc m c  3s facility smff in t h e m  of 
ndiologiwl matlcrs, should hvc companblc tl-ining. and shall m e t  Ux same rcquircmcnts and cxpccwtions. 

10, Conditions lhal could causc or promolc thc sprcad of conlaminadon, such as a Icakhg roof or piping, should bc 
idcntificd and corrcclcd on a priority basis. 

126 

’In performing ilssigncd dutics within wdiological arcs, workcrs should bc familiar with lhc radiologid conditions 
in thc ma md bc owcuc of lhc possibility that unforcsc.cn changcs rnay occur. Alhough thc conduct of radiological 
survcys b vicwcd ils a olrditional rolc of radiological conuol tcchnicims, cxpcncncc has shown h t  propcrly mincd 
and qudificd workcrs arc cnpabIc of pcrforming supplcmcnd ndiologid survcys in Lhc c o w  of work, This 
process rcsults in cxposw wings  and improvcd contamination conuol, 

Spccilic cxurnplcs of swcys  that rnay bc cffcctivcly pcrformcd by workcrs and rcsult in cxposurc reductions 
includc sclf-moniioring of dosc mlcs whcn cnuring High Rodintion Aras and monitoring of tools and quipmcnt 
for conmination as a qudiutivc chcck during work in  ConLminnu’on Atas, Thc pcrformancc of lcgnl mod 
surveys such DS rclmsc survcys remains thc responsibility of qualified ndiologicd conaol tcchnicianns or othcr 
adcqtutcly mincd pcrsonncl under thc ovcrsight of thc radiation protation orpnizution. 

Improving Worker Awarenw of Rudiolo~icul Conditions 

127 Critiques 

DOE and LANL d~sbc and cxpccf bawd on conccrn for thc stlfcty and wcll-being of workcrs and mcmbm of rhc 
public, that radiological work pncticn will bc continually 5cmtini7.d ond qucstioncd so that opponunitics for 
improvcmcnt can bc idcntificd, asscsscd, and applicd. 

A formal critiquc proccs.. should bc csmblishcd 10 obuin pcnincnt facts following an unusual ndiological situation 
or at Lhc satisfactory conclusion ora new or unusual opcmion involving radiological conmls, This prows 
cornplcrncntq thc Occurrcncc Reporting and Proccning Systcm (OWS) of DOE 50003B. ?he proccsv should bc 
uscd to quickly csltlblish facts in chronological ordcr so tha thc undcrlying rc;~s011s or muscs for thc succcss or 
I ~ l m  arc wcll undcrslood, Work f o m  pmicipation should bc cncoungcd. Critiques arc a managcrncnt mol and 
should not lx uscd LO “fix blamc” or “shoot rhc mwcngcr,” 

LkNL hru: csublishcd n Radiological Incidcnt Reponing Syslcrn (RIRS) to track and dclrnninc ucnds in incidcnu 
involving ndio;lctivc molcrinls und mdhtion-gcncmting dcvica that are bclow DOE S0003B reponing lcvcls 
(“nm misses"), 

I28 

1. Radiologid conwl pcrformnncc is affccicd by human pcrfonnmcc and cnginccd dcsip fwturcs. hdinlion 
cxposurc m m  in mmollcd and ndio)ogical m s  should bc rcduccd 10 ALARA lcvcls by faciUty &sign Md 
control, Thc M L  Radiological Confrol Manual primarily oddrcsscs lhc way pcoplc opcnlc and usc cxisting 
fxilitics and sitcs; howcvcr, - Ihc primary means for kccping cxposurcs ALARA in ncw Bcilidcs is through 

Facility Modifications und R a d i o l ~ i a l  Design Cons1dcrotion.s 

1.11 
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cnginccrcd controls such ;IS conlincrncnt, vcntihtion, rcmou: handling, and shidding. xocm aum(r)Q! 
Adminkwtivc controls and ptoccdd r c q u h c n t s  PTC considered secondary mans of achieving control, The 
guidclincs bclow apply 10 thc design and modification of fadlitics. Pcrsod property and progammatic 
quipmcnt (PP and FE), ps dcfincd in thc glossary of this mu;ll, should bc includcd in fciliv dcsign and 
modification. Gcncd dcsign criteria for ncw facilities and major modirations to &ring foci~tics (UE 

contained in 10 CFR 835 and DOE Qrda 6430.1~. - In addition, rhc following mdiologicd conml d t s i p  
crisui3 nrc providcd for new facilities and major modifications to existing fncilitics. 

a, Thc design objwtivc for Limiting individual dose shall bc ALARA and shall not cxcccd 20 puccnt  of thc 
ndiologid-worker Y r n d  dosc limits Spccificd in Table 2-1 acept h t  Ihe mud design limit for 
d o l o g i ~ - w o r t c r  total cffcctivc dosc q u i d e n t  should nat cxcccd 500 m m  (10 percent of the vduc in 

b. Discharges of ndioactivc liquid (0 thc cnvironmcnt, covcred by thc pmvisions of DOE 54005, should not 
degrade the q d t y  of thc pundwam, 

c. Conml of conmination should be ochicved by conhinmcnt of ndiopctive mLuiul. 
6 i$..$cic& mointcnmcc, decontamination, opcntions, and dcccommissjoning W be mimizad 

c. Components should be sclcclcd to m i n h i z c  the build=up of induccd ndimctivity. 
f. Suppon facilities shall be providcd for donning and rcmoving pmtcctivc clothing and for pasonncl 

monitoring, when q u i r c d .  
g. - N c u m  qunlity factor of 20 for conditions of unknown spectm (or doubling of thc ncuwn quality hctor 

;Ls,&atcd with known n c u m  cncrgics) should bc used for design purposes. lrCm Design ndyscs 
brrscd on thcsc ncuwn quality factors arc intcndcd LO bc usod to cstimtc the odditiod consauction cost 
that would result if the neutron quality factor were incrwsod Thc results of these d y s s  should k uscd 
to wxmin the economic feasibility for incorponting such modifications in the lid design, 

h, DOE Ordcr 6430.1A, "Gcnml &sign Criteria," shall bc used for Wity planning, design, and 
consuuction. 

i, - Optimizdon principles, as discosstd in  Inlcrmtional Commission on Rndiologid Protccuon 0 
~ ~ $ - n & ~ r & s ~ ~ ~  and 55, shall be uscd in dcvcloping and justifying facility design nnd cnghccrcd conuols. 

j. Rtscrvedl 
k As P design objccuvt, thc upom of pcrsonnd to inhahion, ingestion, absorption, or injection of' 

ndioactivc mtcnals is to bc ovoid& under normal opcmting conditions to the cxlentrwsonably 
achicvrrbtc. Tlis wilt usually bc occomplishcd by cnginccrcd design fatuns such ;IS canfinmcntand 
ventilation. Rcspimors may bc comidcrcd for usc, howevcr, while coginecnd controls arc being instituted 
of cv;llu;lted. To thc cxtenl h t  cnginwcd design faturcs arc not reasonably ks ib l c  in nonroutinc 
options, thc usc of respintors to minimize the inhalation of ndiwctivc mmials is ~ppropri;rlc, Thc usc 
ofnsphtors in licu orcngintcrcd design fanyes m y  bc appropriutc during cmcrgcncics. 

Table 2.1). 1*Cm m U W M O  

2. Radiologid faciliticscurrcnlly unduconsmction should bc cvaluted by ESH-I, Ihe Facility Risk 
Management Group (ESH-J), md Ihc ESH-12 Radiological Engineering Tum w approprhtc. and thc ~ b o v c  
critcrh should bc opplicd w h m  pncticd. 

3, Existing facility dcsignns that hwc ollicc spacc and lunch moms or eating arms within Controlled Arws, 
Radiation Ams, High and Vcry High Radiation Ams, Conmimion and High Conmination Arcas, 
Airbomc hdicuctivity Arms, loations dcsigmtcd for h c  slongc of radioactive mtcrhl, and Radiological 
Bufkr Arcas rcquk priority atlention. 

a. In genenl, lowtins lunch moms ora t ingams ,  m m m s ,  drinking fountains, showus, and similur 
facilities and devices wilhin thcsc arcas is swngly discoungcd. 

b. In scncd ,  lowting amcc spaccs within these mas is strongly discowag&, To the cxlcni that sucb splcc is 
a s e n h l  lo support nbiologiml work, steps should bc tnkcn IO prcdudc unnccessvy occupcy. 
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c. WcYing promtivc clothing in M uncontrolled ami is not permitted, miu rcquircmcnt m y  bc allowed on 
M inlcrim basis if prior approval is  obmincd from Lhc LANL Radiation Protection Prom mulagct. This 
approval is p n t c d  only for n pcnd of Lime until nccessq facility modifications cm be ofcomplishd.) 
Commingling of p m o n n c l  in profcetivc ctarhing and pcrsonncl in pcrsonal clothing should bc p h u d  out 
in misting mas, 

d. Elimination of commingling arcas shall k c m p h ~ h d  in dcs ip  orncw frrcililics nnd shall bc P priority in 
any modilia tion of cxisting facili tics. 

4, ESH-3 mmgcs  thc ES&H (cnvironmcnt dcty, and hcalth) idcntificdonqmces, which is &si@ to a s h  

p w  change. 

-e., 

thc line argtmizdons in identifying ESdH f iation, hcility daign,  or 

5. l?tc ESH-12 smiccs to dl ndintion 
of parricular vduc in 

dcsip pnnciplcs, This could 
upply io modiliation of 

1-13 
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PART3 lmprovlng Radlologlcat Performance 

131 Rvdiological Performme Cwl, 

I 

=I Skin andpersonu1 cloths cot~amina~wn occurrences (number): Fcrsonncl conminntions may indicate P 
brcnkdown of controls inlcndcd IO prcvcnt thc sprod of conmination. 

3. fnrakes ofradiwcrive marend fnumbcr): Pcrsonncl intakes of ndimctivc matui;rl should bc minimized and 
manigcmcnt should focus attention on any fdlurc of hc conpols that rcsulls in intakes, 

4. Cantominuted area within bdtahxs (square feet): Operating wilh P d c r  contunimicd rcsulrs in lcss 
mdionctivc waste, f c w  pcrsanncl conmhliohs, and improved productivity. Thc reduction of existing 
conmhnlcd wciu should k balanced by Lhc recognition Lh3t his gencnles ndimctivc wask Gads for both 
should bc corrchtcd. 

S. hdioactive wtt generated (cubic Jeer): Minimizing the gcncntion of ndimtivc waste rcduccs Lhc 
environmcnd impact of LANL opu;rlions, helps rcducc personnel ucposurc. nnd tcduccr costs usccinkd with 
hnndling. packaging, and dispad. 

6. tiquid and uirbornc rdmctivt’p releused (e;): Minimizing clllucntc reduces the c n v h n m c m l  impct  of 
tANL opmtions and rcduca the costs associated with medintion. 

132 Mnnqing Rodiolqial Rrformanct Coals 

I, Vjc Labontory director or dcsipcc shall cswblish, appmvc, wd  rndnmin P ndiologic;ll pcrf ’omcc g d s  
progom. ESH-I? Caardirntcs this prol;rrun for rhc hbontory director. 

2. Ihc pcrfon~mcc gods should bc rncasmblc, schievablc, audiublc, challenging, md meaningful in promoting 
irnprOvcrncnL 

3. Goals should bc dcvclopcd primarily by thosc mponsiblc for pcrforrning hc work, Each line oq;;mhtion hat 
hps some involvcmcnt with ndioactivc mstcrids ond ndblion=~cncntingdcviccs is cncouqcd 10 fonn a 
ndiologiwl awmncss comrniucc bat ~ncludcs fhc xtivc pmicipauon ol‘thc work lorcc, The ndiologiul 
nwmncss comrniucc my, ai  thc discretion of Ihc line organhtion, be o ncwfy crwlcd cntity or my bc B 
function of nn &sting quality cirdc, stfay comrniucc, hLARA committcc,or other functional cntity, 

4. Radiologid perfonnvlec gods should bc reviewed at l a s t  annually and revisad as ~ppmpriate. Nondly, 
morc strinpnt goals should bc SCI cach y w  10 rcncct Ihc h p m v c d  ndiologiclll pufomncc nt the facility, A 
god may bc made less suingcnt to ;Kcornmodm changes in workload or mission. 

5. ESH-12 supports Lhc mdiologial pcrlonnancc indimtors probmm (PIP) m&nr;lincd by AA-I, which mks and 
trcnds pcrfomncc wilh r c g d  10 thc aurblishcd gods. 
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133 Radiological Performlrncc Report5 

1, Thc Radiation Proccctian Program mmagcr (scc Aniclc 141 , Parapapti 3), through ESM-12, should providc D 
summary rcpon to thc hbantory dircctor at Imsl monlhly bul no Ica frqucnlly h n  qu;utcrly. This rcpon 
should includc nt l a s t  thc radiological pcrfonnmcc goals csmblishcd in accordam with ARiclc 131. Indicators 
h i  providc o rnon: dctailcd analysis or pcrfonnmcc arc idcnlificd in Tablc 1.1. Indicators should bc contained 
in thc rcpon for hc month ;IS wcll as tnckjng LLnd trcnding infomution for thc prcvious 1Zmonth period, 

2. Thc Radiation Prokctior. P r o p  manager, through ESH-12, should providc mmagcrs wilh radiological 
pcrlommcc information, such us supplcrncnlal dosimcicr mdings or volumc of w;lsu: gcncntcd, on a lrcqucni 
cnough basis Lo pcmit priority managcmcnt of cxposurc control, The frcqucncy should bc consistent with thc 
nature of the workload and Lhc ndbtion cxposurc polcntial. 

3. To prornw workcrs’ uwxcncss of thcir ndintion cxposurc suus, sclcc&d indjwlors rchlcd io heir work 
p u p s  should bc postcd in Ihc workplxc by linc managcmcnl, 
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Table 1-1 LANL Mo1ogic.d Pcrfommcc Indicators 

EXPQSURE CONTROL 
a Coll#tivc cxtcml cffcctivc dosc q u i v d c n t  in pcrson=rcm 
b, A v c q c  workef cxlcmal cffcctivc dosc q u i v d c n t  in rem 
c, Maximum urlernal cffcctivc dosc q u i v d c n t  to B workcr in rcm 
6 Number of unplanncd cxposures rtsulung in doses ge;ncr than rhc odminisauive conaol kvcl 
c ~mbcr of dose for lost or d;unagad d a h -  
f. Collccuvc shallow dosc q u i v d c n t  (skin) in person-rem 

PERSONNEL CUATAMlNATION 
a, Number of skin and pcrsonal dothing conminot ions  
b, Nmbcr of contaminwd wounds 
c Number of tjcial conminat ions  

CQNTROL OF ~NTERlvAL EXPOSURE 
D, Numbcrof ncw confmcd depositions @ositivc intcm;l) intakes) 
b. Number of unanticipated airborne cvcnu 
c. Number of a l m s  on continuous air monitors (nctud and falx) 
6 N u m b  of Akbomc Radioactivity Arcas 
e. A m  of Airbornc Qdimctivity A r m  in sqw fcct 
f. CoII~tivc commitlcd dosc q u i v d e n t  in pcrsan-rem (from inrrrkcs in onc year) 
6. Number of ml connminations 

3 N T R O L  OF CONTAMINATED AKEAS IN OPERATIONAL AREAS 
II. Nmbcrof Conminat ion and High Contamination Are35 
b, A m  of Conlamination A r w  in sqw feet 
c Arw of High Conmins t ion  kcas in sqm fcct 
6 Number of ndioactivc materid spills (meeting cntcrh in LP107-0t.O a d  subscqucni revisions) 

a. Volumc and acdvity of ndiwct ivc  wxtc in cubic fcct nnd curics, rcspccuvdy 
b. Numbcr of cubic fat not subjcct to volume reduction by incineration, compxtion,or olhcr 

m a n s  

ffINIMIZATIoN OF RADIOACTWE WASTE 

kh"ROL OF RADlOACTWE DISCHARGES 
u. Activity of liquid mdimctivity dischgcs in curia 
b. Aclbify of &bmc mdimctivity d i s c h q c s  in curies 
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134 Aswssmcnts 

AsscssmcnL &% u d  in Lhc M L  Rudiolo#icol Confrol Mmual, rcrcrs Io thc pr0ct.s of providing indcpcndcnl 
fccdhck 10 scnior linc mnnagcrs LO indicate thc a d q u c y  of rhc kdhkon Prowtion Frogam. 

1. 

2. 

3, 

4,  

5 ,  

Inspcctions, audits, rcvicws, invcsliptions, and sclf-a..wssmcnis prc: part of thc numcrous chccks and bal;mces 
n d c d  in a g o d  Fbdbtion hicction hogram, - Inlemal uudjrs of thc Radiation PrulEction b g m m  shall bc 
conduclcd w that ovcru 3 . y ~  pcriod, dl functional clcmcnLF rn L S . . . ~  for program pcrfonnancc, 
applicability, content, and imptcmcnt;ltion,lo cblc * w ~  Thcsc should bc pcdormcd by thc LborJtory's Inicmal 
As.wssmcn& Group (AA.2) and olhcr orgnbtions. 

Thc audit shall includc, but not bc limilcd to, cxtcrnd dosimcuy. intcmd dosimcuy. pomblc und fixcd 
instrumcnwtion, rcspintors, conmination control, ndiologiul monitoring, ALARA programs. nuclw 
accident dosimctry, sourcc malcrial conwl, x m y  proation, tnlining, posting, and rccords, Thc guidclincs sct 
fonh in DOE Ordcr 5482,lB shall bc followed, 

Linc manaficrs, firsblinc supcrvisars, and workcrs should look upon as.%smcnLs DS hclpful. Asscssmcnb should 
k upproachcd opcnly, with nothing to hide. Thc Radiation Prowdon Program should bc M opcn book. RCSUIU 
oTus.amcna should be incorporwd into thc ongoing proccss or improving radiologid conuol. 

Linc managcrs should cncoungc Ihc posidvc vicw Ihal iclcnlifying cvcn minor dclicicncics rcprtscnk an 
opponunity for funhcr improvcmcnL Thc numbcr of dcficicncics do not in thcmsclvcs m a s m  thc ovcnll 
quality of thc IbdhGon Proiccuon hoprn ,  A priorithtion syslcm u) implcmcnt aclions for xsolving bc 
dcficicncics should bc implcmcntcd. 

In dcvcloping corrcctivc action phns for nsscumcni findings, linc mmagcrs should addrcss basic underlying 
tasons ( m i  c?uscs) for thc idcnuficd dcfickncics or concerns, nWjust rhc spccific symptoms idcnificd by thc 
rcvicwcr, 

Fccdback on findings from uscssmcnLs, rmtausc nnalyscs, suiu.~ ofcorrcclivc actions, and odhcrcncc to 
action plan schcdulcs should bc rrcqucnuy providcd to linc monagcmcnt by Ihc organimion performing thc 
wicssmcnL 

135 Workplace Awarcnczis 

1. Linc managcrs arc strorigly cncourngcd u) facilitac thc cxprcssion of conccms on vlc part of thc work rorcc, 10 
address such conccms, and to solvc thcm ID cnsurc thc p r o p  rcspcct for md undcrswding of radiation. 

2, A ndiologiul awucncss rcpons sysicm should bc csmblishcd LS pm of thc ALARA program and supponcd by 
linc rnunagcmcnt. To cnhvlcc work f'orcc awucnws, h c  program should cncouwgc continuous cvaluation and 
improvcmcnts. mck rcsolulion of conccms. providc fccdback (0 workcrs, and past rcsults and trcnds. This 
systcm may bc inicgmtcd into M - 1 ' s  Icssons-lwmcd program. 

136 1nttrn;il E.uposurrs 

Control and prcvcnuon of inlcmnl cxposurc from long-livcd mdionuclidcs in Lhc workplacc pmscnt spxk.11 
chllcngcs 10 a Radiation Protection Program and warrant pndcular artcntion. Bccausc of thc difficulty in measuring 
m n s w i c  up~lkcs that rcsult in low doscs, specific actions arc r q u i r c d  to minimi7z Ihc risks of inicmal cxposurc. 

Adminisu;llion of inicmrl dosc asscssmcni is costly in dollars md worker umc,  Conuol and analysis of samplcs is 
also morc complicntcd than thc clcmcnls of cxtcrnd dosimctry. 

I.?? 
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To minimize intcmd c x ~ s u r c s ,  linc mnn;lpw should ukc ddibcntc actions toconvol wnramimlion at h e  sourcc, 
thus rcducing Airbomc Ridimctivity, Contamination, and High Conmination Arcas, Work should bc plyrncd to 
avoid thc routine ux of rcsphtory protection deviccs whcrc thc usc of cnginccrcd controls is fmiblc. 1ntcm.d 
urposum should bc rcduccd to thc minimum pnrctic;ll levcl and Lhc following should bc considcrcd. 

1. Workcrs my bc cvposcd to mmticipatcd IcvcLq of clcvarcd nirbomc mdiouctivity. CoUechg rcprescnmtivc 
aubomc n d i a t h i t y  m p l c s  and rhc umc rcquircd for rcchnicims or automated instruments to dctcminc the 
airbomc conccnmtion of ndionuclidcs may contribute to workcr intaka of mdimctidty whcrc conlinuous dr 
monitors (CAMS) nrc not in USE. 

2 If controls fail, i n m l  depositions oTrJdionuc1idc.s wn occur in P shorr paid of time. 

3. Workas my bccomc conccmcd if Lhcy ore continuously upod 10 airborne ndioactivity. 

4. Doscs from somc intcmd ndionuclidcs M: dflicult LO rncasurc. Allhough somc ndionuclidcs, such as ccsium 
and tritium, c;~n bc mdily mwurcd at fcvcls that producc only P few mrem, mmc long-lived ndionwlidts, like 
plutonium, rcquirc y w s  for 3ccmt.c mc.xurcmcnts of hundreds of m m .  

5. Mcdiwl intcwcntion, such LIS Ihe ndminktntion of blocking md chelating qcnts 10 mil igtc i n l c m d  deposition, 
odds rkks by invoducing 3dditio~I chemicals into rhc body, 

6. Sumpling of body cxcrctions and wholchdy or o m  counting tcchniqucs cncomgc worker pvccptions of 
intcmd cxposurc signifiwncc. 

137 Neutron J 3 p m u m  

Ncuwn exposures hwc thc following chmctcristics, which rcquirc atlcntion. 

1. ?he specific biological cffecn of ncumns m not us well understood ;LS hc clfccts oTgmmu. 

2. Neutron dosc quivnlcnl is morc dificult 10 uses lhan g m m  dosc quiv3Icnt 

As n rcsult tho% line organizations with neutron rJdhtion dosc should focus pmiculuatlcntion on minimiring 
collcctivc ncuoon dosc by SeUing qgrcssivc goals (Aniclc 131). 

W8 ALARA Programs und Committee 

1. A Labomtorywidc ALARA committee (hbontory ALARA Slccring Commiuce) should bc csublishcd. The 
I d o n t o r y  dimtor will chmcr the comrnittcc and appoint mcmbcrs 10 it from senior rnmqcrs of divisions 
involved in ndiolagical work and ndiologiul dc ly .  ?hc Radiation Prolcction P r o p  mlmagcr will nlso  si^ 
on thc commitkc and will appoint rcprcscnutivcs from radiation protection pr0fcsslon;ll s N t o  sit on thc 
commiuec in M advisory capacity, m nccdcd. 

2. ntc hbontory ALARA S w i n g  Committee ha!! the following responsibilities: 
u, Ovcrsec and u.wWaudir the implcmcnbdon of thc hboratory's ALARA Progmm in conjunction with 

AA.3, 
b. Advice the &tor or appropnak L;lbontory ladcrship or opcndons working groups of thc cffcctivencss 

and progress of thc program, 
c. Ensurc that linc orpniudon ALARA commirtecs tvt ch;lrtcrcd at b c  division lcvcl whcn nppropriase. 
d. Rcvicw facili~y=s.pocific W A  propms. 

1-18 



I 
I 
1 
1 
I 
I 
I 
i 
1 
I 
I 
I 
I 
II 
1 
I 
I 
I 
I 

LANL RADIOLOGICAL CONTROL MANUAL 

Excellenca in Radiological Control 
December 23,1994 

Chapter 1 

c. Approvc Labonlory W A  goals and cnsurc Ihal nuhrity, accounubiliry, and rcsoupccs for 
implcmcnung Lhc prognm arc xsigncd LO Ihc orgminlionA lcvcl DL which Lhcy YC nccdcd. 

f. Providc guidmc for futurc snntcgic inihtivcs, ncw arms of challcngc, or nctivilics hi may bc ncccswy 
for irnprovcmcnt af thc ALARA Program. 

3, Thc UT [OW as rcosancbly ochicvublc (ALARA) pmcss for optimizing Ihc rcduction of odhtion cxposurc is D 
fundamenlal rcquircrncnt of cvcry ndhtion promtion program, Thcrc is considcnblc lccwny in dctcrmining 
how fat is msonablc. Thc hbor.iiory's ALARA policy is M inkm part of Gcncnl Employcc Rndiologiwl 
Tncining, Radiological Worker Trining, and RadioloRical Control Technician Training. bdiologiwl mining 
ckwcs arc conduclcd by Lhc ES%H Tmining Group (ESH-13). Trinhg rcquitcmcna and documcnwion m 
dcscriibcd in  Chapter 6. 

4, Mcmbcrs of Ihc line orgmimuon ALARA comrniuccs arc appoint& by thc linc orgnnixhon and my includc 
pcrsonncl from opcr~tions, mahlcn;lncc, ndhtion promuon, and ;my othcr suppon group whosc input and 
wisnncc is nccdcd. Linc orpnizlrlion ALARA comrniitcc rcsponsibililics includc 
a. rcvicwing thc orgmimtion's ovcnll implcrncnwion of thc ALARA P r o p m ,  including results of rcvicws 

and nudils, mnds i n  ndiauon cxposu~ for cornplctcd work, and ALARA plans and gods for futurc 
ndiauon work; 

b. making rccommcnbtions to Lhc group or division Icadcr on improvcmcnis and initiatives Lhnt m nccdcd 10 
dcmonstnu: o succcssful ALARA p r o g m ;  md 

c. rnccting on il prcdcicmincd Crcqucncy tlnd dbcumcnting its business, 

Thc nccd for D linc orgmiuuon ALARA comrnittcc should bc dcu:rmincd by thc linc organimion 
commcnsuntc with Ihc orgmimlion's potcnual for radialion cxpsurc. h g c  orgnnhtions with 3 high 
polentiid for cxposurc should nppaint a linc orgnimiion ALARA commiltcc. Smdlct organiutions with n 
lower potcntial Cor cxposun: may only rquirc an A L M A  coordiwor, 7hosc orgmi.rr\tions of inlermcdiak sire 
may find it bcsl u) havc Lhc functions or Lhc line organization ALARA committee hnndlcd by on nlrcrrdy cxisting 
d c t y  cornrniucc. 
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PART 4 LANL Radlatlon PmtMlon Orgsnlratlon 

I41 Radiation Protection Oquniwtioa 

1, A radiation promtion orgnnimtion has bccn csnblishcd to providc relevant suppon to line managers and 
workm The ndndon prolcction organidon is indepcndcnt of thc linc orgnnizaliod clement responsible for 
production, opcntion, or rcscwch rrtivitics. At LANL. the hdintion Rolccum proSram has bccn sublishcd 
as M office in ESH Division. Thc Radiation Prolcction O f k c  (Rpo) is h&cd by the Radiotion Prowtion 
Program mnnger, who is &signaled as ndiologiul conml m q c r  at LANL, Ttrrcc p u p s  (ESH-I , 4, turd 
-12) shm thc mnjor mponsibiliucs of h c  mdbtion pmcction orgmimdon. At LANL, whvc  Ijcilitics, 
buildings, or work a r m  m dispuscd. w appmch Lhnt provides s i i c 4 d c  consktcncy md individual facility 
radiologiclll conaol support is tccommcndcd, 7’hc scnior line mqcr rcsponsiblc for opu3tions at u facility 
should hvc dc4icatcd ndiologicd control pcrsonncl (ESX-I) wigncd to thc facility. Consislcncy of 
ndjological control k cnkaL It is not the h u r t  of this mnud 10 duplientc orginhdons but to use pcrsonncl 
in a morc cllativc miinner in workphcc situations, 

a. 

b. 

C. 

d. 

C, 

Thc RPO providcs program dimlion and ovvsight. “he Rpo scrvcs as the single point of conuct for DOE 
and Labomtory customers, h t c p t c s  ndhtion pmccbon into thc facility mmgcmcnt process, und 
provides rccommcnddons for invcsuncnt and instiuional rcsou~ccs. 
Thc Hcallh Physics O p t d o n s  Group (ESH-1) provides opcntiond ndiolion prolcction intchce rurd 
support to LAIC’S opcnting quni7ations. ESX-I provides ndiologiut survey, control, and institutiotul 
oversight suviccs to ML ?he bmup works dirccdy with Opcnting p u p s  at thc various LANL k ~ l i u t s  
to ensun: the pnscncc of necessary ndintion protection pncdces consistent with lhc goals, proccdurts, and 
requirements of thc Radhtion Prowtion Progmrn. ESH-1 dso providcs thc primary foenl point and liaison 
with other pslnicipllnls in thc tAhz Rxliarion Protection R0gm-1. 
?hc H d t h  Physics McuwmcnLs Group (ESHd) providcs hbontory-widc ndicltion mcm,ucmcnu to 
suppon thc bdht ion Ptotcction Progmm. E S H 4  provides and pms. . s  pcrsonncl dosimcm, Ohw 
octivitics includc mainicmncc and mlibntion of ndiation moniionng insuuments, Lborumry analysis, und 
in vivo analysis. E S H d  ulso maintains a ndhtion mcosurcrncnt impmvcrncnt p r o p ,  
”IC Policy and Program Analysis Group @SN-12) dcvclops and minuins hbontorywidc ndiation 
prolcclion policics and propms  to mcci applicable smdards. ESH-12 functions ;IS LAhz’s point of 
conuct for ndiation protection policy and proccdurcs. ESH-12 dso providcs dosc uscssmcnt, ndiologiwl 
enginocring, 0ccupution;ll ALARA progmm suppan x a y  and source conml, dm mnnqcmcni. nnd E;Ts 
support scrviccs. 
0th organizations also contributc to cnvimnmcnt, d c t y ,  nnd h d t h  (ES&H) xtivitics rclatcd to ndhdon 
and ndiwctivc motcrinls, 

(1) WZ’s  Emergency M3nagcmcnL und Response Officc (EMM) ovcrsc~s md hplcments he full 
mgc of acthitics ncccSsrvy lot mitigating, preparing for, responding m,md recavcring from 
emergency incidents at LANL, EM= prcpms cmcrgcncy rcsponsc plms commcnsuntc with 

(2) Thc Occupational Mcdicinc Group (ESH-2) pmvidcv cwninadons and cvcrlu31ions of employees for 
thc rcsphtory cclzifiation propam. ESH-2 is also w h b l c  to consult with fcmlc cmployccs who 
hove d c c W  thcir pregwncics and thosc who ;vc planning prcgnancics. The nttending ESH-2 
physichn and staff from BH-12 will cwpcathcly detcrminc whether any tcmponry work 
restrictions ye rcquircd to kccp thc dosc io Lhc cmbryo/lctus below Ihc limits dcclvcd in Aniclc 215 
and Table 3 1 .  Accommod31ion of my rccommcndcd work rcstrictians for thc p r c p n t  workcr will k 
made in collnbontion with h a s u p i s o r ,  ESH-2. and ESH-12 sm!T(xc Aniclc 215). ESH-2 dm may 
pmvidc spcchl physical wmimtions ctrcvolu3liorc; lo cmployccs who Ilrt involvcd in M incident or 
accidcnt resulting in thc ;~cwl or suspcctcd cxpovurc 10 ndimctivc mntdinls or ottcmd ndiation. 

opcntions. 

-. 
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(3) 7hc Facility Risk ,Wgcmcn t  Group (ESH.3) provida linc and facility mnnagcrs with cxpcni!!c in 
thc rnanagcmcnt mid documcnwion of cnvironmcnl, d c t y ,  and hcal th  (ESBH) h u w &  and risks. 
ESH-3 providcs risk irscssmcnt scrviccs, dcvclops propdms for risk rnanagcrncnL rcvicws facility 
modifications for ES&H comphncc, and cnsurw Ih;lt ES&H dcsign factors arc considmd [or new 
and modifid facilitics, 

(4) PIC Nuclcar Criticality Safcty Group (ESH-6) providcs technical suppn LO tho= LANL groups 
working with significant quvltitics of fiiuilc malerial. Thc group wsisa in dcvcloping proccdurcs for 
opcntions wilh such matcrid, rcvicwing opcntions, and mining personnel. 

(5 )  Thc Occurrcncc Rcponing Group (ESH-7) is rcspmiblc for managing thc intcmd reporting md 
documcnndon syslcm rcquircd for various incidcnis, LS dcfincd in Prog~m Rquircrncnu Document 
PRD120-01.0, "Occurrcncc Investigation and Reponing Program." Under DOE S000.3BI the o f k c  
aLw rnmagc~ thc dcxurncntation, scndinfi followaup rcpons to DOWNbuqucrquc nnd to W E  
Hcrldqwtcrs for rcpamblc cccmnccs at Lhhz. 

(6) Thc Hmrdous Materials Rcsponsc Group (ESH-IO) providcs d c ,  cfrcctivc, hamdous matchls 
cmcrgcncy rc.sponsc mit ipt ion scwicc.. to DOE, h c  L&~ntoy, and thc surrounding community. 
F S W - I O  providcs E S & H  c x p c r h  for thc Accidcnt Rcspnsc Croup 3nd Nuclcar Emcqcncy Scarch 
T m ;  pdcipnlcs in thc Rcgion 4 Radiological Assismcc hogram; conducts rc , scmh and 
dcvcloprncnt activities for thc DOE'S cmcrgcncy rcsponsc programs; providcs mining and 
consultation scrviccs in crncrgcncy rcspnsc, nonprolifcntion, and w a p n s  srrfcty; and supports 
nuc lw d c t y ,  scccUrity, and dismanLIcmcn1 acLiviucs in the formcr Sovict Union. 

(7) nic ES&H Tnining Group (ESH-13) providcs radiological workcr training, ndjo)ogiul control 
tcchnicixn trdining, gcncnl crnploycc radiological mining, and othcr rquircd r,diological afcty 
r i in in l ;  to workcr; at ML 

(8) Thc Air Qualiiy Group (ESH-17), Watcr Quality and Hydrology Group (ESH-l8), h u d o u s  and 
Solid Wistc Group (EiH-19), and Envimnmcnlal Avscssmcnu and Rcsoutec Evaluations Group 
(ESH-20) providc an ongoing progmrn or cnvironmcnul mcwurcrncnu and activities to help cnsw 
h t  U N L  opcntians do not advcrscly arrcct thc public hmlth and cnvironmcnt and that L M Z  
conforms to all npplicablc cnvironmcnd rcgulabry rcquircrncnts. The major objcclivcs of thcsc 
groups u c  to (1) dcvclop and implcmcnt institutional plans and propuns for cnvironmcntd prokction 
in rcsponse to spccific fcdcnl and SUE regulatory rquircmcnb: (2) wist LANL organizations in 
complying with cnvironmcnul rcgulrrlory rquircmcny (3) mwsurc, cvnlutc, and clwumcnt cfCCu of 
h h ' L  opcrations on public h d t h  and Lhc cnvironmcnl: and (4) providc cmcrgcncy rcsponsc s u p p n  
by cvnluating and rcq-mnding to rclccLl;cs of  ndioactivc and toxic rnatcrials. 

(9) Thc Environment, Hwlrh, and Safcty (ESH) Division adminiskrs thc w;Lsic minimimion p r o g m ,  in 
addidon to othcr activities, This program has bccn csublishcd in accordancc wilh LANL's fourfold 
pbn for implemcnhg fcdcnl requirements and for m3nqing all typs of liquid and solid WM~C 
gcncmtcd at UNL, Thc pbn addrcsw abatcrncni and substitution. xgcgntion and howckccping, 
rcusc and rccycling, arid pcrsonncl cduwtion. 

(IO) Thc Analytical Scrviccs Group (CST-3) and thc Inorganic Tncc Analysis Group (CST-9) conducl M 
ongoing program of chcmiwl rnasurcmcnts in suppm or rcgulatoty compliancc, cnvironmcnml and 
workplacc monitoring, and rcscarch programs. Thc suff providcs sulk-of-the-m cxpcnisc in umpling 
rcquircrncnls, nndytitzd chcmial mcuurcmcnu, intcrprcwion of chcrniwl dm, analytical qualiry 
assurmcc, National Instituic of Standards ;md Tcchnology rxwbility of chcmical masurcmcnu, and 
cxpcrirncnol dcsign. In  ;Iddition, ihc g o u p  conducu an nctivc rc.wch program in mrrlyticd 
chcmisuy iUid cnvironrncnd masurcmcnu, 

approprblcly proccsscd and disposcd of. Division pcrsonncl mnnngc 311 liquid llnd solid WMLCS, othcr 
h n  unitary W ~ I C S ,  gcncntcd at LAIL 

(1 1) CST Division cnsurcs that ndioactivc and chcmical liquid mnd solid WMQ gcncratcd by MI m 

2, Fbdidon prokction pcrsonncl monitor adhcrcncc LO ~cLJVV'L Radiolo&al Conirol Manual and arc availablc 
to thc fadlily linc manrrgcr for radiological support to thc work forcc. To cffcctivcly fundon in his capacity, 
day-to-day priorilia should bc closcly coordinntcd bctwccn facility m:mngcrs and E S H - l , 4 ,  and -12 pcrsonncl, 

1-21 



UNL RADIOLOGICAL CONTROL MANUAL 

Excallonce in Rndlofoglcal Conlml 

~~ 

Decombw 23,19W 

Chaplor 1 

To cnsurc indcpcndcncc in making comt radiological dccisions, Ihc ndiation prowion organization is 
accountable to rhc hdiation hlcclion Progum monagcr und must not bc supcrviscd by linc mmgcrncnr 

3. Thc Radiation Protection Prvpni mruragcr hads thc ndkdon prolccuon oganhtion und is nsponsiblc for 
and hxq established a highquality r%lkttion protection pr0g;un. 

4. ?hc Radiation Protection  pro^ manngcr shall hpvc PCEESS to Ihc hbnlory d k m r  for diotion protcction 
rnmcn. 

142 Rodintion Protection Proffrom Manugcr Qualifications 

1. The Radiation Prowtion Prom mmagcr should bc M cxpcricnccd p d c s s i o d  in ndiologiul conml and k 
familiar with facility dcsign fcaiurcs md opcntions that affcet thc polentid for human exposure LO ndiation. 

2. The Radiation Frokction hgmn mmagcr should hwc thc technical compeicncc and cxpcricncc to esbblish 
mdiation proiection p r o m s  and thc supcwisory capability to direct thc hplcmcnution md m;linlcnurcc or 
ndiation protection program 

3, Thc Radintion Prokction Program mmger  should have a minimurn olo bachelor's d c p  or thc quivnlcnt in 
scicncc or cnginccrhg, including some fomd mining in mdiologiul conuwl, Advanced mdcmic d c w s  can 
cwnt tu cxpcrkncc whcrc c o r n  work rebled io mdiologid control is inwlvcd, At lwst three ywrs or 
professional cxpcricncc should be in opplicd radiological control work. Ccnification by Ihc AmcriEvl B ~ x d  of 
Hwlth Physics providcs cquivdcncy LO thc abovc, 

4. In situations in which h c  most cffcctivc mulagcr for &is position docs not mtisfy Ihc abovc qdifiwtions, 
spccid mngcmcnts should bc madc. In thcsc situations, Lhc assignment of 3 dcputy with thc rcquisitc upcnisc 
and qualifications can x i W y  Ihc rcquircmcnL 

5. ESH Division manngemcnl should cncom&c, promotc, M d  providc Ihc opponuniiy for pcoplc assigned (0 or 
being considcrcd for thc hdjation Protccuon Progmn mrul3gct position ul achjcvc ccrtiIiwtion by Ihc 
Amcrim Board of Hcdth Physics, 

I43 

1, Thc scnior sunof Ihc ndktion promtion orgmiulion should include hcalth physicists md othcr professionals 
with four-year dcgrccs in scicncc or cnginccring, A continuing wining p r o m  (for mmplc, through thc 
Natia,ml Tcchnologicd Univcrsity) shall bc established. hvsui i  of ccrtiliwtion by b c  Amerifvr BoYd of 
H d t h  Physics for scnior and professional staff mcmbcrs is cncoungod. 

2. Radiologid support pcrsonncl providc halh physics and ndiologiul cnghccring, dosimcpy, bioassay, 
indcpcndcnt ovcrsighL instmmcntadon, and calibnlion functions. Thcsc pcrsonncl should hvc technical 
quatifimtions pcnincnt LO thcir assigncd dutics. 

Radiation Protection Organicition Functions und Staflng 

144 

Rndiologid control tcchnicims and Lhcu supervisors ;LssisL and p i d c  workcrs in  thc ndiologiul control aspccls of 
t.hcujobs. 

Relutionship Between Rudiologicul Control Tcchniciuns and Workers 

1. Radio1ogica.l workcrs should k sufficicntly qulificd to rccogni7x: qucstionablc or dctchondng radiological 
conditions and scck advice from ndiologid control tcchnicbn, and LhCir supuvisors. 
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2, Rxliological conttal mhnicims and thcirsupcrvisors shall havc thc responsibility and authority to slop work or 
miligalc thc c f k i  of M advity if lhcy suspacr h t  lhc inihlion of continued pcrformnncc of a job, cvolution, 
or test will rc-sult in h c  violalion of radiolo~cal control standards or rcsull in immincnt danger or unxccptablc 
risk, Wwkcrs through Lhcir supcrvisors also havc stopwork authority in accordance with Article 345 and, on 
their own, in accotdancc wilh Dircctor's Policy DP116, "Stop Work and R C S W ~ , ~  

3. Toc actions or ptcsence of radiological conml pcrsdnncl docs not absolvc workers of thcir raponsibility for 
proprly conducling radiologiul upccts or lhcir jobs. Radiological conuol pcrsonncl we not prcscnt 10 
cornpcnutc for poor managcmcnt of  thc work force and should not bc r q u i r c d  to do so, A poorly mind work 
force should panicipalc in an accclcntcd mining iniliativc, 

145 Marginal Radiolofiical Control Perrormuncr 

1. Whcn radiological control pcrformmcc is lcss than adcquatc, pcrformancc musl bc improvcd. Considmuon 
should bc given to strcngthcning linc managcmcni and Lhc ndhtion prowtion o r g u i d o n  to providc ndquntc 
mdiologiwl control. 

2. In wws whcrc the work forcc dm noi h v c  thc rquired lcvcl of scnsilivity for radiological work pncticcs, 
ndditiond linc managcmcnt attention b n d c d  to c n s m  thc proper bulcbmc. Line managcrncnt should bc hcld 
nccountablc for implcmcnulion of thc Radiation Protccdon P r o m .  Initial aclions should include thc 

a. 1ncrc;Lc;c dimt linc supervision in thc work sp;lcc. 
b. C u d  work schcdulcs. 
c, Dcfcs work, 
d. Add CXVD ndiologiul conuol pcrsonncl. 
c, Conduct additional mining. 

rouowing: 

3, When thc linc orgmiration workcrs and supervisors achicvc Lhc p r o p  lcvcl of radiological perforrnancc, thc 
numbcr of radiological conud pcrsonncl should bc mvalu3lcd. 
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PART 5 DOE Management 

1.  fro^ sccrcwial ofkc.rs arc rcsponsiblc for eshblkhh); and mintaining radiological control programs for 
activities under their c o g n h c  and at Pccounlnblc lor Lhc quality a d  pu lo rm~cc  ofndiological work 
conducted at thcirpssigncd sites. 

radiological control ~ C I Q S  with thc DOE Opmtions Ollicc, counmpm within DO& and thc Ubontory, 
This pcmn is dcrnd to in h c t r W t  Radiolu&tf Cun~rol Monrurl as thc hdhtion Protection Prom 
advisor, 

Z Each p m p m  s c a c k  otIica shall dcsigua a person who un bc thc Pr0gm-n Ofkc focal point on 

152 Operations Ofllm und Applicable Reld Ofkc 

I. Matugcrs of o p t i o n s  ol[iccs me rcsponsiblc for the line managmcnt function of conducting dny=w&~y 
oversight of hbontory activities, including moniloring thc quality and petformam of mdiologieal work. 

2 Mnmgm ofopcntions offirccs shall dcsignaic u pcmn 10 bc responsible for providing Radhtion Prolcction 
Frogrun oversight, which includcs n p p W s ,  swcillancc and monitoring of pcdomncc, intcncting routinely 
with thc Radiation Protection Program &visors of thc affcclcd DOE p m p m  oMcs. s i s t i ng  thc DOE [icld 
line o r p n h t i m  in thc usc ofthc DOE Rodiologicul CunrrolMruuraf, and inmeting on II pcriodic bis with 
countcrpans at othcr sites, 

1S3 Depurancnt Policy 

Thc assistant sccrclnry for EnvimnmcnL Sdcty, and Mcalth (EH) is rcsponsiblc for promull;ating and maindning 
h e  o v d  DOE policy and smd;udy with rcspoct 10 ndiological Mth lrnd sofcty. EH is also responsible far 
pcridcdly rcvising thc DUE R d h l u ~ i c d  Control Manual 10 makc comtinns or imprwcmcnu to the document 
Subjxtmiucr cxpcrU w i h h  EN for II~E;WL such as mdi01ol;iol hwlth Crrccrs, h d m  phydcs. dosimeuy, 
insrmmcnodon. uaining, and ndiologiul convols should bc rclid upon by olhcr DOE cltmmu for LEchnicd 
suppn in addressing problcms OF unique sitwions. 

154 Dcpurtmcnt-Independent Rudiologieul Control Pcrfomancc Oversight 

The Office of Environmcnt, Sdcty, and Hwlth &cs out iu  responsibility to provide indcpcndcnt radio101;icd 
conml pcrfmmce oversight, on bchdf of thc smwy of cncrp, rhmugh d o u s  mans, including thc foUowhg 

a. Using thc DOE Rodiolosical Conrrul Munrral as its &is document 
b. Assetsing DOE program und ficld oflicc pcrfonnuncc in lhcir linc mmgcmcnt mponsibilitics for 

implcmcnting and rnoinmining mdiologictll conmls us dclnilod in the DOE Rdiologicol Conrrol Manrrpt. 
and 

c. Assessing LANZ pcrformwcc against Ihc rcquircmcnts ofthc W L  Radiologistd Control M u d .  

155 Rndiologicd Control Coordinnting Committee 

1, The W E  Hwdqwm R;ldiolo&d Control Coordinating Committee dull, ps P minimum, consist or rhc 
Radiologid Conwl Program advisors from thc Oficcs of DP, En= Rcscmh, Envhnmulral Rcstontion 
and W a c  Mmgcmcnt, and Nuclcar E n w ,  along with a reprcscnmtivc from the O f i c a  of Environmcnt., 
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Chapior 1 5 

2. 

3. 

4. 

Safcty, and Hcalth and ficld mnagcmcnt. A c h m r  for this commiticc shall bc approved and its p e r f o m e c  
monitond by rhc dcputy sc~rct;uy. A chairperson shall bc dcsipnlcd by thc deputy sccrcwy md should bc 
appointed for a minimum of one year. 

Thc Fhdio10giC;L) Control Cmrdinndng Commitlcc is cxpcclcd Lo rcccivc and rcvicw suggsc!tions, concerns. and 
c m r n c m  from irs individual mcmkrs, opcmtions offices, and thc bbontory, The commitkc shall function 
collectivcfy t~ promoic il consistcni and uniform cmphxis in thc dircclion and implcmcntaticin of thc DUE 
Rudiologicul Conrrol Manutll. Communications with thc Radiological Control Cwrdimung Commillrc should 
follow standard adminismuvc and rcponing channcls. 

Thc lbdiologiwl Convol Coordinating Committcc should mcct at l a s t  quarterly nnd more frcqucntly during 
Hwjs of ansition. 

bdiologicd Control Coordinating Committcc malings should includc reprtscnutivcs from opcmuons offices 
and mognizcd indusuy cxpcttc from ouaide the dcplvullcnt Thc inmition with non-DOE prafwiondls 
cnhmcs t h ~  awartncss Of  SUtc-Or-the*rut tEhWlogy md p n c t i c ~ .  

156 - DOE cmployccs at LANL arc subject to and shall adhcrc to thc provisions of thc M L  Radiological Conrrol 

DOE Employecs in the Workplace 

M o w / ,  I@ CPX U W B )  

1-25 
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PART I Admlnlstntlva Control Levals and Dose LlmIts 

ndhuon prokction objcctivc nt Lm Nmos N n t i o d  Labonlory is lo prcvcnt radiation exposures that 
in dose qdvalcnU lo individuals that could cxcccd rcguhmty dosc limits. To c n s m  h a 1  this Objcctivc 

is mhcd, adminhtnllve convol lcvcls for dosc quivdcnt quvluucs hwc bccn csoblishcd at a lcvcl bclow thc 
regulatory limits. 

U n d a  thc provisions of thc LANL Rudiological Control Monud, the commitlcd cffcctivc dosc quimlcnt ic u.scd 10 
assign. in Ihc y w o f  inkkc, Lhc inlcrnal dosc rcccivcd by pcrsonncl at LANL Thc commitlcd efrcctivc dosc 
cquivalcnt is thc resulting dose committed 10 Lhc wholc M y  from inlcrnally dcposilcd radionuclidcs ovcra 50-ye;u 

Unlcs othcrwkc indiatcd, adminismtivc, lifctimc, and spccial control lcvcls and limits u c  soled in tcrms of Lhc 
sum of h e  doscs rcccivcd from inlcmal and cxlcrnal sourccs, 

pcriod diEfht;l)lc. 

211 Administruthe Control Level 

1. 

2, 

3, 

4. 

DOE has cstablishcd M administntivc convol lcvcl of 2 m m  cITcdvc dosc quivalcnt pcr ym pcr p x s o n  for 
dl LANL xtivitics. Approval by thc approprhu: DOE Hcadqwtcrs program scc~urid ofliccr or dcsigncc 
shall k rquircd befort n pctson is dlowcd 10 cxcccd 2-rem cffcctivc dosc cquivalcnl ;IS P rcsult of normal, 
rourinc acuvitiw. 

Notc: LANL intcrprcu thc DQE dminisrnihc control lcvcl of 2 m m  cffcctivc dosc cquivalcnt z dccp dosc 
only (;.c., gamma + ncumn + hdum),  Thc commitrcd cffcctivc dosc quivalcnt is currcnlly not includcd whcn 
M mdjvidud workct's dosc is king ascsscd against thc DOE administnljvc conml lcvcl txausc of Lhc W 
for longmrn counting intervals (morc than 365 days) and mwurcmcnr limitations bclow 100 mrcm committed 
cffcctivc dosc quivalcnt for long-livcd tnnsunnic ndionuclida. This inicrprcmtion dso cxtcnds to LANL 
administntivc conml Icvcls. (Spccid committcd dosc admidstrativc conwl lcvcls may be esublished for 
workcrs who havc internally dcpositcd radionuclidn [rcccivcd from xcidcnml inlakes], This would apply to 
long-lived rclaincd quantitics ot ndionuctidcs, in p;yticul;u, plutonium.) 

A maximum annual LlUZ odministntivc control lcvcl shall be csublishcd by Ihc Laboratory dimtor or 
d c s i p x  (far cxamplc, thc &dation Prowdon Propm managct) bascd upan an cvalwtian of historical and 
projcctcd radiation cxposurcs, workload, wid mission. Thc maximum LA- adminismtivc control lcvcl shall 
not c x c d  Lhc DOE odminismtivc control lcvc! of 2 rem and should k rc=cvdunlcd annually, Thc choice or0 
low lcvcl for onc year should not pmludc choosing cilhcr P higher or lower Icvcl in D subLsqucnt y w .  

LANi has  csublishcd an adrninisrnbvc control Icvcl p r o m  4 t h  various dus of lcvcls and approvals for 
each lcvcl up to the m n i m u m  LANL adrninismtivc convol lcvcl. For mmc facilitics/organiz3trons, the 
maximum LlwL odminisruivc convol  lcvcl may bc 100 rcsmctivc, In  Lhcsc c3scs. on an annual basis, thcx 
faciliticslarganir;ltions may formnlly p r o p c ,  justify, and rcqucst variances to csublish a spccific sct of 
adminismhve conml lcvcls Lha~ arc bcttcr sujtcd to acir  xtiviLh. Thcsc lcvch should bc sufticicnlly 
challenging Lo mccl Lht gods of the Ij\NL Rddiological Canrrol Monuol, 

Undcr normal, roulinc conditions, no person's cx surc shall bc allowed io go nk~vc  thc LANL odminislnrivc 
convol lcvel without thc appropriatc approvnls o p" Lhc hbomtory dircctor or dcsigncc (for example, thc 
Radiation Pmlcction Program manogcr), 

212 Lifctimc Control Level 

1, To administntivcly convol a worker's lifctimc occuptionol dosc, an occupational lifcumc conwl lcvcl of N 
rcm shall be csnblished whcrc N is thc ngc of Lhc pcrscin in  m. Sphl conml lcvcls (Article 216) shall bc 
cstablishcd for pcrsonncl who havc doscs c x c d i n p  N rcrn 4.c.. lifcumc control lcvcl in rcm I apc in ym lJ4J 
x 1 Em), 

Thc lifctimc control lcvcl is cstjblishcd for occupational cxposurc only. Article 216 providcs furlhcr guidance 
for box individuals who havc rcccivcd largc ndhuon cxposurcs as a mult of m c d i a l  owmcnts, 
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2. 73c i n t m d  contribution to lifclimc occupationd dosc fmm in take  bcforc Jtrnuvy 1,1989, should bc 
dcuhtcd in m s  of either curnulackc mual tffcctivc dose equivalent or cornmiUed cffcctivc dose 
q u i v d c n t  Thc inmill contribution to Mctimc occupr iond  cbsc should continuc LD k mssmscd os lurthu 
b i m y  results and hprovcd methods for wcsshg intcrnal dosc bccomc ~v2Lil;lbJc. 

2x3 RadiologicP1 Worker Dvse Limits 

1. - Dosc limits arc rovidcd in Table 2-1 and shall not be cxccadcd cxccgt s spcdficd in Aniclc 2133 and 
Appcndix 2.4. cR UsfQ(r~)Q)@)(a All occupational exposun: rcocived durinE thc c w n t  y c y  shall bc 
includcd whcn d c m o n s a h g  compliruKe with Table 2-1 dose limits. *OCm ~ ~ h z r r @ ) T k s c  regulaory 
limits PFC consislcnr with Lhc “Rodlotion Proteeuon Guidnncc to Fcdcnl Agcncics for Occupacional  expo^" 
signed by Lhc pns idcnt  

2. Wo!o$cd  workm, from otbcr DOE or +DOE c o n m a o r  sites my receive cccuparional urposure at LANL as 
ndiologicd workers if they d o  the followmg 

a, Provide rccords of curren t I b d j o l o g i d  Worker I or II standardized COR training, 
b, Rcccivc approprim silclrrrcility-sptcific Radiotogid Worker I or II mining at the fxilitics whut  they 

will bc working. 

4. Emqcncy cxposun: l h i a  arc not lvlncd spccW cxposurc limits, - Guidclines for cmcgcncy cxposurcs arc 
providcd in Appcndix 2k nrAa[d)Thc fallowing rcquircmcnts shall also bc knplcmcntcd for uncrgmcy 
exposure situuons: 

a. - Ihc risk of injury to those individunls involvcd in ~CSCUC and rccovcy operations SW bc minimized 
10 cm msult(a) 

b. -The person wilh on=sltc cmcrgcncy response outhonty shnll wci h octunl and po tcnh l  nsks to w u c  
and recovet individuals aguinst thc bcxfiu 10 k pined. l@ cm A*) 

c. - Rescue action bhnt mighl involve substantial FCKOWI risk shrrtl bc performed by volunteers, 
1ecw S j W ( C )  

d, - Each individual sclcclod shall bc a 6 n c d  ps ;L radiological worker in nccordancc wilh C h q m  6, Put 3, of 
this manual and bricfed bcforchand on thc known o ru l t i c iwkd  hazyds to which thc individui will k 
sub*ta 10 cm IO-Yd 

5. The ndiologid worker dosc limits rovidcd in Tublc 2-1 dx, apply to gcncnl crnployets, Howcvu, g e n d  
cmployccs who havc not complctcd diologiwl Worker I or Il training arc not pcmritled uncsconcd DCCCSS LD 
my prw in which lhcy arc cxpcctcd to rcccivc do= in accss of 100 mrcm in one ywr. G c n d  cmployccs 
who havc not nccivcd Rudiologiml Worka I of II lnining m not normally urpcctcd to exceed 100 mrcm in P 

Y W *  
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Table 2.1 Summary orpOsc Limits 

Exposum shall bc kcpt wcll bclow thc Limiu in this ublc and shall bc mdnuincd L$ low L$ reasonably achicvoblc 
(ALARA). Thc administntivc control levcls for limiting cxposm arc dcsfribcd in Anicfc 21 1. 

tYPE OF EXPOSURE 

11 Radiologid Workcr: kns of cycb I 15 rem 

I sorrm-(I 
Radiological Workcr; Shallow dosc cquivulcnt to skin or cx&mity (ha&rmd &s I/ bclow bc clbow; fcct and legs bclow the kncc~)~  

II R a d i o l o g i d  Workcr: Sum of dccp-dose q u i d c n t  for cxmd cxpasurcs and 
comrniucd dose cquivalcnt to any organ or tiSsuc (olhcr lhm lcns of cyc) 11 Declxrcd Prcgnnult Workcr: Embryolfctus ll 1 0,s rem pct gatation 

bcriod 

11 Minors and Studcnu (undcrugc 18): Tokl cffoctivc dosc q u i v d c n r  I 0.1 rcm II 
11 Visitorsd and public: Tolal cffcclivc dosc quivalcnt I 0.1 rem H 

a. Radiological workm uc gcnnal crnployeca aulhorirod unclrconcd access to Tdiological nrcas pcr hniclu 33% 334, urd 
335. 

b, Bccaulsc of limitations of the C u m n t  dclcmcnt configuration of Ihc lhcrmolumincrccni d a s h c m  CTZD) badge sysm for 
rncasuring Icns.of-thc.cye dosc cquivalcnt a300 rndmz, rncnrurcmcnb for cornplirncc wih thc 15-rcm annual Limit will 
k ma& ut 7 mdcm2, This in no way plsccs IimiL. on h e  5~rcm*annual=lhit shdlow dore cquivalcnt for the akin or 
cxfrcrnilicr whm mcadurerncnLs arc muck wirh cxcrcmity do she^. Thc bdgc may hnvc 10 bc rclomlcd to rhc h a d  (0 

adcquatcly m e M m  lhis dose if it i a  limiting. 

c. Thc S0.rcm mu1 limii only upplics LO shdlow dow quivalcnt rncKsurcd with:xtrcmity donimctry. When h c  shallow dose 
quivulcnl ir mcasurcd w i h  the whole-body TLD urinl: thc chip under 7 mdcm- filtrrtion, n 15-rm mud limit for h e  
skin and cxtrcmitics shall npply until M cnhnnced TLD badge R ~ S ~ C I I I  is implcmcnicd. 

Appljcr U, visibm who havc not complctcd training in accordaiwc wih Articles 632 or 633 or havc not mct he spccial 
Mnsidcrdon of Article 657. 

d. 

NoLC4 

1, Thc  totd cffectivc dose equivalent during a year rhdl k dctcnnincd by aumming h e  cffectivo dosc equivslcnt [rom extqd 
cxposurca und thc commitlcd cfi'ccuve dosc equivalent from inLakcs dunnfi W VCLU. For purposcs or cornpliancc wllh rhls 
purl decpdosc q u i v d c n i  rhc wholc body may bc uscd ILI cfTcctivc,dosc ubalcni for cxicrnd cxprurcs. lnicrnd dorc 
LO the wholc body ahdl k cdcularcd a1 cornmrllcd e fk l ivc  dose cquiv4m%e commiird c l k u v c  poac cqu!vdcnt IO rhe 
resultin Qsc commitlcd II) h e  wholc body horn rnlmully dcporiilcd rodionuclidcs over II 50 y r i d  aftcr inillkc. Scc 
Appenb;ues 2D nnd ?E for thc quality factors LO bc uscd lor dciemining dosc oquivulcnt in r & ~ & ~ m l u  2B lor the 
wclghmng faciors IO bc uscd in tanvcrting orgun d o x  cquivalcnt LO cffcctlvc dosc quivalent for Lhc w ole-My dore, 

ne mud limi!cf c x ~ s u r c  p "uny orgnn or tissue': is b~lscd on thc committed dose io lhut,organ or ulrcuc resulting from 
miernally dcposilcd radionuclides over n 50-ycnr p o d  after inrpkc plus any cxlcmd clfcclrvc dajc quivaleni II) h a t  organ 
dunng thc ycar, - Exposures ,hut wc due Io background radjdan, Lhcrapculic md din mslic mcdical mdurcs, and voluntary 
partlcipa[ion m m,ad!crl tcymh prornmr shnll not bc included m ci&r pc~sonnel rxat ion dosc rccordr or as6cssrncnt or 
d o x  ngturmt Ihc limrrs m lhrs tablc. '*x'yjJrlcc) 

4. Sec Appcndix ?C for guidance on nonuniform cxpsurc orthc skin. 

5. - For $4 CBSC of uniform c x ~ c m a l , i r r a d i o ~ l ~ ~ ~ ! ~ ~ ~ l e  body, n wcighting hctor (WT) cqunl IO 1 muy bc uxd  in 
d a m r u n g  h c  cffccuvc dose quivalcni. 

2. 

3, 
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214 Visitor Dtsc Umit - Visitors to tANL (including mcmbus of thc public who (VE on thc site) shdl bc limited ID M annual ndintion 
dosc oTO.1 rcm from thc sum of inlcrnal and cxicmd ndintion sourc~s unlcss they cithcr (1) qualify w mdiolo~5cd 
workas  in accordance with Articlc 632 or 633, or (2) mcct thc spacial comidmtions of Wclc 69. lrCm mxu 

215 EmbrplFctus Dmc Limits 

After n fcmnlc workcr volunlvily notifies hcr supcrviSor, the Policy and Program Analysis Gmup ( E S H X ) ,  and/or 
thc Occupational Medicine Group (ESH.2) in writing that shc is prcgmt, for rhc purposc of fcl;lUcmbryo dose 
prowtion shc is cansiderod n dccllrred pregnant worket, This dcch t i an  m y  bc revoked, in writing, (u any h c  by 
thc dcelmd pregnant worker, Shc should bc refcrnd to ESH-2 for consulhtion. Dvsc quivdcnt limits for thc 
alegory of d t c W  prcgmt workcr nrc set by DOE for the promion of thc cmbrydlcw Thc attending ESHZ 
ph ichn and sur from ESH-12 will coopcntivcly dctcnninc whether any tempomy work rcsaictions arc rcquirod 
to sl",p thc dosc to the cmbrydfcius bclow thc limits dcscribcd in this aniclc and listcd in Tablc 2.1, Any fcmlc 
ndiologid workcr phnning 3 prcgmcy my also consult E S H G  Accommodation of any mmmcndcd  work 
mtricoons will bc madc in cotlabontion with hcr supervisor, ESH.2, and ndiation protection orgunidon s a  
The assignment of fcmalc workm 10 tasks in which occupauo~l aposurc is not likcIy should not m i c  P taus for 
discrimination nnd should bc achicved in confomancc wilh rhc prowsions oTTitlc VU of thc Civil Rights Act of 
1963. (Scc m. 283-2332 of Ihc Fcdcnl Rcgistu, Vol. 52, No. 17,1987.) 

1, Thc supervisor shall provide h c  option ora mutually 3grablc wsignmcnt of work t;rsks, without loss o fpy  or 
promotional opponunity, such chat funhcr occuptional ndiation arposurc is udikcly. 

2. For a dcclarcd pregnant workcr who chooscs to continue working as tl radiological worker, the following apply: 

a. - Thc dosc limit for the cmbryulctus during thc cnlirc gcsmtion pcricd (from conception LO birrh) is 0.5 
nm, IOCYW W~O~(A) 

b. - Mcasurc\; shall be t;lkcn to avoid substantid variation ahovc Ihc uniform cxposure mtc ncccwry co m e t  
thc 05%m limit for Ihc gestation Period. NQrqb) This is cquivdcnt u) no grater than onc and D half 
t i m a  (1.5~) the uniform cxposurc mtc of 50 mrcm pcr mowh (i.c. no grater than 75 nuem in m y  one 
month or thc gcsotion pcriod). 

c. A LANL administntjvc conml lcvcl for pregnant ndiologicd workers has been cmblishod. The LAR 
policy is as follows: 

"r Oncc prcpmcy h a  Sccn dcc1m.d. thc cmbryo/fctus ki prolcctcd by thc application ofa supplcmcn 
cxtcmnl do% quivalcnt limit 10 the surfxc or thc dcclarcd prcbwnt ndio log id  workcr's sbdomcn ( OWY 
mnk) of 0.2 rcm for the nmaindcr of thc prcpancy and by thc limiting of intakes of ndionuclidcs to I r J  
of an mnunl limit on i n c h  (AIJ), Effons arc madc to avoid ucccding 1/10 of these rccommcndcd limits 
during w h  month of Lhc pregnancy. 7 l c  principal crilcrion is t!mt thc work assignments or h e  d c c l d  
prcgont ndiological workcr do not m y  n significant probability of high accidcnd doscs and inukcs, 

If cithcr or lhcsc mommcndcd limits has a h d y  bccn cxcccdcd at Ihc time P pregnant worker notifies hcr 
su rvisor, the workcr will not bc assjgncd LO W in which additional occupatiorul cxposurc 10 ndbtion 
is Rely during Lhc rcmdndcr of thc pution period. 
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In kccping with thc ALNIA process, Lhc dcclxcd prcgnm workcr is rcqpansiblc for kccping hcr ndiadori 
cxposurc u low u ~ w n a b l y  achicvablc during thc gcstalion pcriod. 

d. Whcn ;I ndiological workcr dcclms hcr prcgnancy, rhc ESH-12 Dosc Asscssmcnl T m  pufonns u 
radiological workphcc cvillualion and rcpom Lhc tcsulls u3 ESH-2, Ihc workcr, and tbc worker's 
supervisor. An ESH-2 physician rcvicws Lhc workplacc cvalution, providcs any ncccssxy counscling, and 
assigns my mcdial rcsulctions to thc dcclarcd prcpm t workcr. 

3. - If thc dosc to the cmbryolfcius is dctcrmincd to havc already cxcccdcd 0.5 rcm whcn a workcr noufics hcr 
supervisor of hcr prcgnancy, Lhc worker shall not bc nsigncd io tasks in which additional occupational radialion 
cxposurc is likcly during thc rcmaindcr of Lhc gcswion pcnod, CW DsJoyc) 

216 Special Control Levels 

C&n situations rcquirc lowcr individudizcd cxpsurc conuol Icvcls. In addition io considcnnp mornrncnchuons 
from senior radiation promlion pcrsonncl (Hwlth Physics Opcntions, ESH-I: Hcrrllh Physics Masurcrmnts, ESH- 
4: mnd ESH-12) and rncdid officials (ESW-?), &e hbnloty dirccmr or dcsigncc should obmin ndvicc rrom 
profcssionals in olhcr discipline!! such as human rcsourccs (DHR) and lcgal counscl (LC) in establishing :wid 
convol Icvcls. Thc Lborwry dircctor or dcsigncc (for cxmplc, Radiation Protection R o p m  mmurogcr) may wish 
LO csmblish thcsc spccid convol lcvcls using lhc Radiological H a I t h  Advisory Group, which consku of sciior 
E S H - l , 4 ,  and -12 tcchnic31 smff mcmbers. 

1. 

2. 

3. 

4. 

A spccial control lcvcl for annual occuptiond cxposurc shall bc csublishcd for a c h  monitored pcrson wiA P 
lifctimc occupntional dosc cxcccding N rem, whcrc N is thc age of h c  person in years. The spcchl convol lcvcl 
shall not cxcccd 1 rcm and should bc SCI IO cvcntually rcducc Ihc pcrson's lifctimc caupational dosc to bclow 
N rcm ui oddi~on;rloccupa~on;ll cxposurc is rcccivcd. 

Supcwisors should bc Ptlcntivc to spccial circumsLvlccs of workcrs, such ~s tho= undergoing ndinlion lhcmpy, 
and may rqucst through thc Radiological I-icdlh Advisory Group ha1 Lhc Labonlory dircctor or dcsigncc (for 
cxrrmplc, Radiation Protection Program manager) nublish ,qxcial convol lcvcls u appropriaic. - Whcn B workcr mcivcs P dosc in cxccss of thc l imiu spccificd in Tablc 2-1 ;LS P rcsult of an accidcnt or 
responding to an cmcrgcncy. thc linc mmpcr  dccidcs whcn to allow Lhc workcr to rcurn to P radiological am 
b u c d  on recommendations from ESH.1, -12. and -2. Concurrcncc of thc workcr and approval of Lhc DOE field 
oflicc YC rquircd. 10cywIu5-w01(n~1Ks~ - Thc workcr must bc counsclcd by EH=2 and ESH-12 rsonncl a b u t  
thc consqucnccs of rccciving additional occupational cxposurc during Ihc y w t ,  l r C Y H  ro11391(1) tT SH-12 adds 
thc dosc 10 thc cxpo.scd individual's radiation cxposurc rccord, - Invcstigadng and r c p h  shall bc cylicd 
out according to PRD120-01.0,"Occurrcncc Investigating and Rcponing Program," cbMJ5*1M1~*) - The linc 
manager must e n s m  that thc workpl;icc conditions thal lcd to thc accidcnlal or cmer cnc ovcrcxposurc arc 
corrccrcd and verify tD he DOE licld ofkc thal t h ~ c  cortccuons havc bccn mrrdc, P Y  ruswal~c) - Thc DOE 
ficld officc, WNL Radiation Prowtion Progmm manager, and hcility mnnagcr must opprovc thc rcwnption 
of thc opemiions hat Icd IO thc cxccss cx surc following an accidcnhl or cmcrgcncy cxposun: that is in cxccs,, 
of b c  occupational limits, ~ ~ C P * R  ~ m o l ( d ~  

If a workcr is involvcd in M accident or cmcrgcncy tha1 could rcsult in  P dosc gwtcr  than Tablc 2.1 limits, thc 
workcr should not bc allowcd IO e n w  LL conuolld u w  until a dosc ssc!ismcnt has bccn cornplctcd. 

Thox workcrs who havc k n  adminislcrcd ndionuclidcs for diagnostic or thcrapculic mcdical purp0.w m 
rquircd to rcpon thc m c d i a l  proccdurc 10 Ihc ESH=I2 Dosc Asscssmcnt T c m  bcforc returning to work. Dosc 
Asscssmcni cmlui~tcs thc need for rcsuictions and conucLs affcctcd organimions and workcrs (c.g,, ESH-I, 4, 
;md 4; Facilities, Sccurity 2nd Snfcguxds IFSS]; and lhc workcr's SUpCrViSoF). 
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PART 2 Contamlmtlon Control and Control Lovols 
Control of mdiwctivc conmimdon is nchicvcd by using cnginhng controls and workcr pcdomlmcc to conrain 
contunination at Ihc. sour~c, by reducing cxisting lvws or conminabon, and by p m p d y  dcconmmimhg arw 

Tl Petsonncl Contuminution Control 

1, - P m n n c l  cxiting Conminolion Arcas, Hjgh Conmination Arcas, Airborn Radioactivity Arcxi, and 
Radiological Buffcr b s  or Conmllcd Amq csmblishcd for conmination control shall frisk for 
contamination as rquircd by Aniclc 338, 10cm u%wfi 'his docs not upply to pcrsonncl exiting "3s. 
containing only rxlionuclidcs. such us rritium, that cannot be dctcclcd using hand-held or aulmmc frisking 
quipmcnt. 

2. Monitoring for contuninadon should be performed usinl; f n ! n R  quipmcnt hat  under laboratory conditions 
wn dclcct total connminolion oral l a s t  thc vrtIucs spccilicd in Tablc 24. Usc of uulomatic momtoring uniu 
that mmt the abovc rcquircmenrs is cncoumgcd. 

3, Pcrsonncl found wilh dclshblc COnmimLion on l hcu  skin, pcrsod clothing, or company-iaucd clolhhg 
othcr Lhcvl noblc guts or mtwd background mdiouctivity should bc pmrnplly dcconminnlcd fls d&bA in 
Aniclc 54 1. 

222 Contamination Control Lcvck 

1. - A surface shall be considcd eonmmimtcd ifcithcr thc movable or i o d  radioactivity is dclrctod above &c 
Icvcls in Tablc 2.2. If nn m a  cnnnot bc dcconmmimtcd prompdy. thcn it shull bc posicd b ESH-I as specified 

smcus, or insttumcnt mcmrcmcnfs) cxcccd Tablc 24 vducs, thc flwtcd ma shall bc dcconurnimtcd and/or 
poslcd accordingly, 

2. Surfaces ~~Cceding Lhc valucs of Tablc 2-2 for tohl conminalion may bc covcrcd with a fixative coating to 
prcvcnt the spmd of contamination. Howcvcr, re3sonnblc cff'm should bc made to dcconmmirutc M ma 
bcforc a cmong is applied. A fmtivc coating shall not bc applied without thc approval of b c  b d i d o n  
Prolcction Prosnun m g c r  or dcsrgrec. 

3. In addition to thc posting C n l &  in Aniclc 23'35, LI1c following conditions for csobliJhing and maintaining m 
with fix& conmminntion ut to bc mct by ESH-1 and affected line organizations. 

(L. - hdiolo 'd survcys shall bc prfonncd u) dctcct conwmimtion thnt my bccornc nmovnblc over time, 

b, A fonnal inventory shall bc minl3incd ornrc3s with Iixcd conmindon.  
c. - Mxkings shall bc kcpi Icgiblc. IrCm 1(35Ju(d)(4) 

d, - Rcmovablc conmination shall not c x w d  Tablc 2.2 v:ducs and should bc reduced as far bclow Tublc 2- 
2 vnlucs as is rc;lsonJbly ochicvoblc bcforc P rrxativc coating is applicd l * c ~ n X J ' w d H 1 )  

c. Fixed conurnination should bc covcrcd whh two hycrs of fixative cmtings having diffccrurt colors 
f. - Markings should includc thc st;ur&ud ndblion symbol, be clwl visiblc from dl possible dh t ions ,  

nnd c o n m t  wilh thc colors of thc surface coahgs. lrCYR @ S - w d d  
8. An addtiond coating should bc opplicd whcn Ihc huom color appcm, 
h. A plan for identifying and adding 10 thc inventory or misting ; v w s  of Tad conumirdon not included in 

4. - An m with fixcd conurnidon may be lmtcd  ouuidc rJdiOlOgicd 3n;is @ut within conrrollcd arm) 
unless unrcsoictcd IICCCSS is likely to rcsult in 3 dose grater than 0.1 rcm pcr y w r  to my pcrson l o C ~  
uuw(dmz) and provided hat 

in Articlc 235. l*c*M IUJ.wr) For rn survcys whcrc mom than 10% of thc loul numbcr o r srnplcs (swipcs, 

10cm Iu&d)iJ) 

thc i n i h l  invcnmy should bc dcvclopcd, 
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M riatc rrdrninismivc proccdurcs YC cshblishcd and cxcrciscd to mainbin convrrl of thcsc arcas 
'' ~ ~ ~ O f 4 4 4 ( d , C ~  a d  

l*Cb* l u W d ) W )  
b. .. dose rntcs do not cxcccd lcvcls h t  would rcquirc posting in occordvlcc with Aniclc -34 of h i s  manual, 

5. - An uu wilh fixed conmindon is cxcrnpt from thc gcncrd sung rcquircmcnb of A d c l e  231 and cnay 

6, For conmimtcd soil that is not relcllsnblc in accord3nc-c wilh DQE 5400.5, a Soil Contamination A m  shall bc 
cstablishcd that m a s  thc following: 

a. Postcd as spccilicd in  Aniclcj35; posting should includc instructions or st>#i;ll waning ,  to workers such 
u "Consult With Radiological Conuol Organization Bcforc Digging" or "Subsutfacc Conwnjmtion 
Exists." 

b. M a t s  thc rcqukmcnts of Aniclcs 231,l through 231.8, 

7. Soil Contamination Amas may bc Imtcd outsidc a Radiological Buffcr AW. 

8, No guidancc is cunrnlly availihblc for releasing malcrhl that hrrs bccn conminatcd  in depth (i.c., "volumc" 
contamination). such LLS :ictivacd malerial or smcltcd conumintrlcd mcnls with mdioactivity prmunii volumc or 
per-unit rnxs. Such rnatcrials may bc rclc~scd ilcritcria and s w c y  tcchniqucs arc upproved by DOE/EH-1, 

and cxii rcquirCmcnE of Chaplcr 3 providcd thc rcquircmcne o p" this &clc arc mcL I 0 C m  ~mw'*m 

223 Airborne Radiolrctivity Control Lcvcls 

1. Pcrsonncl should not bc cxposcd u n n c c c . d l y  10 airborne ndioaclivity.Usc of cnginccdng and odministntivc 
controls LD rcducc thc poicntinl for internal cxposurc should tc cv~Imtcd bcforc allowing ~>crsbnncl, with or 
without rcsphiory protcctiori, to cntcr arms wilh airborne ndiaactivity. 

2. - Occupied arcs with airbomc conccnmtions of radioactivity abovc naiunl background bat arc pcatcr  than 
or polcntidly gnxxcr Lhnn 1090 ora dcrivcd air conccntntion (DAO shall bc postcd by ESH.1 ;I$ spccilicd in 
Aniclc 235. lo cyR IU5irP)(d) For most ndionuclidcs, air containing 10% ora DAC rcsultq in II comrniucd 
cffcctivc dosc cquivalcnt of approxirnatcly 0.01 rcm if inhaled continuously for onc work wcck. - Values of 
DACs arc providcd in 10 CFK 83s and shall bc uscd in controlling occupational cxposurcs to ;urbomc 

3, - Wirh regard to inhahion  cxposurcs and cxtcmnl cxposurcs from airbornc ndionuclidcs, compliance with IO 
CFR 83s rquiterncnls shall bc dcmonstntcd lhrough conformity wilh h c  dosc limb of Tablc 2.1. la cpw 

ndioxtivity, 10 ck*K M%Z04(1) 

IL132Wh) 

. .- 
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231- Pasting Rquirrmcnts [IO CFR 835.601(d)(l), 601(d)(2), implcrncnlcd by paragraphs 1 Lhmugh 12 below] 

1. 

2. 

3. 

4. 

5, 

6. 

7. 

8, 

9. 

- Radiological posting shall bc u.scd 10 dcn pcrsonncl 10 thc prcscncc of radiation and ndionctivc matcl.ials and 
to aid thcrn in minimizing exposurcs and preventing the spmd of conmimtion. lrCYw m*l(c)@lb) 
Bound;uies uscd for radiological control purposes arc dcpictcd in Figure 2-1. - Signs shall contain rhc standard n d i d o n  s mbol colorcd magcnta or black on P yellow background. 

h u s c  of fading problems outdoors. Smndardircd signs, as described in thc smdardizcd core mining, shdl bc 
uscd w h m  pncuublc, - Signs shJl bc conspicuously poslcd and clcnrly wordcd and, whcrc appro rinic, may includc ndiolo&al 
convol insuuctions. RadiolOgiWl postings should bc displaycd only 10 signi P y aciUPl or polentinl ndiologiul 
conditions. Signs used for mining should bc clwly markcd, such xi "For Training Purposes Only," - Postcd m a s  should bc os small ILF pmcticablc for crficicncy. 

Lcttcring shU bc cithcr mngcnm or black. lo 8 YW m-UO1(b)(c) Bhck is thc prcfencd color ovcr magcnm at LWL 

- Postings should bc mainlajncd in n Iqiblc condiiion and upducd b m d  upon h c  rcsul~s of thc most mcnt  
swcyr ,  

9 If mom than onc ndio1ogica.I cundilion (such as conmmimion and high ndbtion) is present in  thc m c  m, 
a h  condition should bc idcntificd. - In of ongoing work octivitics, thc dosc mlc and conminotion lcvcl or nngc of a h  should bc included 
on or in conjunction wilh a c h  posting LS nppliwblc. - Enwcc p i n s  10 ivws of ongoing work activities controlled for ndiological purposa should stak basic 
e n y  quircmcnts, such as dosimctry, radiological work pcrrnit (RWP), and rcspintor rcquircmcna, 

r+ Ropc, mpc. chain, and similar brvricrs uscd 10 d a i  naic thc bound;uics of pastcd amxi should bc cilhcr 
ycllow, or ycllow and magenta in color. l*cbx Iuwl($ 

IO. - Ph sicd btvricrs should bc plnccd so bat lhcy M: clcnrly visiblc h r n  dl dircclions and at v d o u  clcvr~tions. 

bvrim shd! bc SCL up in such n way hat hcy do not i m p d c  thc iniendcd usc of cmcr&x~~y cxils or cvxution 
loC Vlr QM1(c) Thy should not bc wily wdkcd over or undcr, cxccpt at idcntificd ncccss poina. - "hac 

roum, 10 CYW USJlt(r),54(~) 

11. Enmccs should bc postcd so lh3t thc posdngs rcmain visiblc whcn dmrs arc opcn or closcb. For doors that M: 
normally closcd, posting on Lhc door is xcccpmblc. For doors that arc nonndty open, the posting is placcd on 
rk wall imrncdiatcly besjdc thc door. 

12. A radiological posting th31 signifies Lhc prcscncc or an inlcrmillcnl radiologid condition should includc n 
smtcmcni specifying whcn thc ndiaiion is prcscnb such as "CAUTION: RADIATIOS AREA WHEN RED 
LlGIlT IS ON," 

13. Thc radiological work pmnit may specify spcchl postinE rcquircmcns. 

232 Dcfinilion and Posting of Controlled Arcas 

1. = Each access point to n Conlrollcd Ara shall bc postcd. identifying it as a Conmllcd A r a  whcnevu 
ndioactivc miends or radiation fields that would r q u k  r s t i n t  undcr Articles '34 or 235 (urccpi for area$ 
wilh fixcd contamination) may bc prwcni in thc xca, lsCF nmo ('1 Pcrsons who cntcr only thc Controllcd Arc.r~ 
wilhout cntcring Radiation, %Ggh Rndiation, Vcry High hdiation, Contaminntion, High Conlamination, 
Airborne hdioactivity, or R3cl1ologie31 Buffcr AfF;Ls arc not cxpcclcd 10 rcccivc mon: than 100 mrcm pcr yw, 
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a. Conwllcd Arc;u; Tot urtemal ndintion purposes only m established w h m  M individual is not apcctcd LO 
rcccivc in cxm of 0.1-run urtcrnal cxposutc in a ywabovc m u d  backgmund. 

b. ConwUcd Arws for conmination pwposcs only ut cstablishcd when B porcnhl is present. for a 
conmimdon rclc3sc within the workpbcc, but p o n s  cntcringsuch M orw would na bc cxpcclcd t~ 
rrxcivc more h 0.1 nm pcr y w r  from M inuke. 

2, - hYL may sclcct thc typc orsim u.scd IO avoid confict with local security roquircmcnts. IrCn-@)lhis 
sclcction shall bc nppmvcd by lhc Lnborn1ory dircclor or ddgnlx. 

3. The posting o h  Controlled 
c o n m h u o n  conml) and the cnuy rtquimwti for rhe arcs 

hclcdcs both thc rypc of Convotlcd Ana @osled for ex& ndhtion or 

233 Posting Rudidoglcal Duffer Arcus 

A Rxljolo&ll Buffer AM shall k csublishcd within thc ConooUcd A m  LO providc secondary bounduics 10 
minimkc thc sprcad of conurninntion and to limit doscs to gcnwi unploym who hvc t x ) ~  kur tmincd ns 
ndiological workcrs. Thc Rndiologiiwl Buffcer luea is intcndcd for usc w h m  ongoing work wtivitics m y  QUUE 
nirbornc mdooctivity, thc spmd of conmination, or clcvated cx lcr~~ . I  ndition fields, It is ~rwpoctcd lhnt 
R3diologicd Buffcr Arcus would h cstablkhcd around inoctivc or sbeurcd Conmination Arcas. m c  need for 
Rsdiological Buffcr Arcas in conjunction with loclrtions dcsigmicd for thc sloragc orradioactive mlcrinl should bc 
CValUnled. 

For short-tcrm opcntions such as mdnretuncc activities on c o n m i n w d  syslcms (i.c., "hot job"), thc Fbdiologicd 
BuIfcr Arw mpy bc the m e  ps hc  cxclusion nrw (i.c.. room or mpcd-oMarw) csl;rblishcd for thc p b  dunlion. For 
"pcrmpnenL" conomiwcd nrc;~s, Ihc Buffcr A m  may bc thc m e  as chc stepsffure;l ktwccn lhc Conmination 
Area an3 thc Corrwllcd Arc;L 

1. Thc sizc of rhc Radiolo id Buffcr A m  should bc cmmcnsumtc with Ihc potenhl for thc spmd of 
conmination ouuidc E o n m h t i m ,  High Conmination, and Airborne Rpdimctivity Arcas. Atu minimum, 
thc ~ d i o l o g i c d  Bulfcr Arw should includc Ihc m adjacent to any exit from and cnmcc to Conuunbtion, 
I4gh Conminotion, md Airborne Radiwctivity &cas, 

2 A Radiological BuMer Am is not rcquircd for High Contamination Artas or Airborne hdjmuivity AMF Ih3t 
rn complcdy within Contamination &cas. 

3. Ahdiologiwl B u T f c r m  cstablishcd 10 limit cxposw: IO c x t d  ndiation should surround M a l i o n ,  High 
Radiation, and Vay High Radiation Arcas, Thc b u n -  for thc Radiological B u l k  An;r should bc 
cstzblishcd tn limit mdbtion do%. 10 gcncnl cmployccs IO la b n  100 rnm per yw. R;ldiologicpI Buffer 
Amxi llccd not bc posted for cxtcmal cxposurc control if olhcr postcd boundvics provide quivalcnt cmploycc 
prowtion. 

4. Wiologiccrl Buffer &ex$ shall bc posted in uccord3ncc wilh Aniclc 231 and shall contain b c  wording 
"CAmlON, RADIOLOGICAL BUFFER AREA" or, a lmt ive ly ,  "CAUTION, HOT JOB EXCLUSION 
AREA" for "hot jobs." 
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Figurc 2-1, Estblishing Posted Arcas 
Slto Area Boundary 
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Worker -GERT requlred for unesconed access, at a mlnlmuum 
I Vlsltor - Radlologlcal orlentatlon or @%on requlred for access 
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Rad lologlca I Butter A rea 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-. 

Legend: 

GERT- Gonoral Employee hdiologkd Training 
RWi - Radiological Workor I Training 
RWll - Radiological Workor I1 Trrrlnlng 
RMA - Radioactive Matorial Aroa 
RA - Radiation Aroa 

HRA - Hlgh Radlatlon Area 
VHRA - Vory High Rodiotbn A m  
CA - Contamlnatkn Area 
HCA - High Contaminlion Aroa 
ARA - Alrborne Radlalion Aroa 
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> 0,005 m/hr and ' "CAUTION, RADIATION AREA" lo 5Lw3ta) 
5 0,l rcmhr 030 cm "TU Rcqquirtd for Entry" 
> 0.1 mhr (330 cm "DANGER, HIGH RADIATION AREA" M C ~  Io$*) 
' and 5 500 ndhr 'TLD, Supplcmcntal DOsirnctcr, and RWP Raquirod for EnQ- 

C3100cm 

23j Posting Rndiation Arcus (includes Rudlution A r m ,  High Rudhtion A m !  und V c v  Nigh Rudiutioa 
AWS) 

Hot Spot 

The following rcquirtmcnrs and provisions pcnain ta photon (including gmm ndinljon, x-rays, and 
Brcmsstnhlung), ncuwn, bcm ndhtion, or othcr a i d  ndiation fidds n o d l y  encountered in ndiologicnl 
work m. 

"SPECIAL COhmOLs REQUIRED FOR ENTRY"' 

"CALTON, HOT SPOT" 5 tirncs gcncnl& 
dosc ~ L C  

1, - Arms shall bc stcd IO der& wnncl to the ptcsulcc of u r u d  ndidon fields in P C C O ~ C C  with hblc 
2-3 and Article 8. lorcLPe 

2. - Dosc rate rneasurcmcnts uscd 10 dctminc criicria for lbdhrion h md High Radiation A m s  should k 
modc at u dismncc of 30 cm from the n h t i o n  sourcc or from any sdxc through which the ndktion 

ncmm. IoCm mww) For Vcry High hdhtion Arms, thc rnwurcmcnt should be m d e  at 100 an, ) r ~  
Mcasurcmcnts to aublish Vcry High Radiation Are;ss shall be m d c  with molc moniloring ndinlion 

swcy insmcnts ,  

3. Contact wdings should k uscd UI detcrminc thc nocd for posting hot spots, Measures d e n  to identify s o w  
of clcvnted pcncral m ndiation tcvcls while conducting routinc ndhuan s w c y s  should bc suflicicnt to 
identify hot spot locations, Special surveys for the sole purposc of identifying hot sprs should not be rcquind 

d. A Inbd mvkinR the location of the hot spots should be placed on or 3s n w  thc spot rrs pnct id  TIC provisions 
of Aniclc 231.7 through 231.1 1 do not apply 10 rhc hot spot postin& Postingof hot spots is not rcquircd in arcs 
with gcnenl am dosc mcs grater than 1 rcmhour. Howcvcr, individuals pnparing 10 cntv Such arm ;vc 
rquircd to rcvicw maps indicating whcrc hil;hcr=than4vcngc dosc ntcs rney be 10c;llcd 

5. Thc requirements for pcrsonncl dosirncuy should k included on the  si^. 
6. Thc rcquircmcnt for a radiological work pcnnit should bc included cilhcr on or in conjunction with thc posting, 

7. Dose mcivcd in an hour may be used as thc criterion for posting (Column 2 of Table 2-3). In this mblc, thc unit 
"md" is associated with dose m ~ e s  Ij1nt post an immediate danger. 

Tablc 2.3 Criteria f'hsting hdiation Arms 

AREA I DOSERATECRITERIA I POSING 1 

___ __ ... 
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"35 Posting Contamination, High Conumlnution, and Airborne Rrtdioactivity AruS 

2. The rcquircmcnt foro radiologid work pcmit should bc includcd cithcr on or in conjunclion with cach posting 
0s appliwblc. kpcnding on thc wca and atmi of work, only B Renerd radiologid work pcrmii may bc 
required and m y  bc so notcd on thc posting. SIX Aniclc 322. 

3. - DAC vducs for usc with Tablc 24 IVC found in 10 cT;R 835, Appcndixcs A and C. IrCm g m ~ ( b ) * w w ~ )  

4. Arc;ls mcctin): thc critcna for Fix& Contamimdon Atws spccilicd in Tablc 2 4  and Articlc 222.3 do not h v c  
to be posted LS Conwninntion or High Conminabon Arcas, 

236 

1. - Lootions when: ridioactivc matcrids ;VE uscd, h d l c d ,  or srorcd should bc postcd "CAUTION, 
RADlOACrrVE MATERIAL," The posting shall mcct thc rcqukcmcnts in An~clc 231. 

2. - h a t i o n s  wherc ndjoncchc m n W s  arc uscd, handled, or storcd should bc lowled within ConvoUcd hrr;rs, 
Howcvcr, low-lcvcl sourcc~, such LS scald instntmcntchcck ~ f o u r c t s ,  may bc lmtcd in propcrly postcd, locked 
stongc loc~tions ouuidc Conwlled Arcis provided the saurccs are on n routinc invcntory and I&.kst 
P r o m .  

3. - Posting for ndioxtivc malcrhls is not rquircd when thc ndioactivc maicrinl is in my onc lmtion and the 
following conditions prevail: 

a. - Thc m a w i d  consisu of 

.. Posting for Rzldiouctive Mutcriul l0cm UMWr) 

- Lcn or fcwa wlcd .wurccs with half-livcs of' lcss h n  30 days, or 
tcn or fcwcr scalcd mufc~s with a h  individual source possessing an uclivity that is lcss thnn thc limits 
spccificd in Tnblc 1 of DOE N5400.9 (cxtcndcd by DOE NS400.10). or 

30 days, or 
quantities of u n d c d  ndiwctivc match$ propcrly hbclcd und pachgcd hat m Icss h n  10 timcs (lox) 
ihc limiu spccificd in Tablc 1 of DOE " 0 . Y  (atcndcd by DOE N5400,IO). 

q * a t h k S  Or un.seded ndiWCLiVC mnlcrid propcrly hkld Md p ~ b g c d  Wt have hnlf=livm of ICSS than 

b. - Thc match1 is insidc o Conmination, High Conmmirution, or Akbomc Radioactivity hrw. 

-The definition of ndioaclivc mcltcrial nnd b e  rcquircmcnu for bbcling ndioacdvc material un: conoincd in 
Chpw 4. 
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AREA I CRfTERIA I 

Fixcd Rcmovablt contamination lcvcls "CAUT'ION. FIXED COhTAMINATIOh" 
Contamination <Table 2.2 rcmowblc VJW 

and tocrrl comminution Icvcls I >Table 2.2 totrrl V ~ U C S  1 Soil Conumiwtion Conmimud soil not re1ws;lblc "CAUTION, SOIL COhTAMISATION AREA' I in accordance with DOE sjo0.5 I 
Airbrnc Concentdons @Ci/cc) > 10% "CAUTION, AIRBORNE WIOACI'MTY WM I Of MY DAC valuc 1 "RwPRcauircd forEntrv" 

3 7  Posting Undcqround Rudiwctivc Mutcriul Area! 

1. - Underground hdioacuvc Matuinl Artas shall bc csablishcd 10 ind iae Lhc prscncc of undqmund ims 
Chat condn ndi0;rtivc mnlcrials, such ns pipelines, nd iwt ivc  cribs, covcrcd ponds, covercd ditches, wtch 
tanks, insctivc burial punds, and silts of known, covcrd, unplanned rclmscs (spills). uSwl(r) 

4. Undcrpund Fhdimctivc Mtcri31 Arc;ls urc cxcmpt from the cnuy and cxii rcquircrncnts of Chpler3 whcn 
access i s  not likcly lo mulr in individual do- gmtcr  ban 100 mrcm in a year. Whcn occcs is likcly to result 
in individual doscs grm1cr dun 100 mnrn in a y w ,  cntry rcquircmcnu in Aniclc 3321 should k implcmcntcd, 
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Appondlx 2A 

Guldcllnas for Control of Emergency Exposures 

In cxvcmcly rm was, cmcrgcncy cxposwc 10 mdiation may bc ncccss;uy u, rcscuc pcrsonncl or to p r o m  major 
propcny, Emcrgcncy cxposurcs may bc ~ u l h o ~ c d  in accordance with Ihc provisions contxincd in 10 CFR 835, 
llicsc doscs we in addioori to and accounted for scpmicly from thc do= rcccivcd hit arc undcr Ihc limb 
spccificd in Tablc 2-1, Thc dosc lirnirs for pcrsonncl pcrf'orming thcsc openlions arc listcd bclow. Fwhcr guidclincs 
for lhc control of cmcrgcncy cxposurcs m found in Lhc LrUZ Emcrgcncy Manngcmcni Plan. 

DOSE LIMIT 
(Total Eti ectlve 

Doso 
Equlvalont) 

II - 5 r c m  

II -25rcm 

I[ -'2Srcm 

Protecting major propcrty 

Swing thc livcs of individuals or prolocling 
Ixvgc populations 

Saving Lhc livcs of individuals or protecting 
lxgc pcqulations 

I CONDITIONS 

Only on P voluntary basis whcrc lowcr dasc 
limit not prmicnblc locyM mLuol(d) 

Only on a volunlary basis whcrc lowcr dosc 
Limit not pnctjcablc L°Cpw N.wQ(d) 

Only on a voluntary basis togcrsonncl fully 
awxc of UIC risks involvcd 1 CIQ  WOW) 

Nom ' 

1. - The dosc limit io rhe Jar of Ihc cyc is Uucc timcs Tublc 2-1 vducs. *OClrR mUSotzo:'d) 
2. - Thc shallow dosc limit lo thc skin of the wholc body und rhc cxtrcmidcs is Lcn tima Tablc 2.1 valucs. lo  mS*WQ(d) 

2-1 5 
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WEIGHTING 
ORGANS OR nssuEs FACTOF? 

GOMdS 02s 
B W t s  0.1s 
Red bonc m m w  0.12 
Lung ' 0.12 
Thyroid 0.03 
Bonc sdxes 0,03 
Rcmnindd 030 
Whalc t>odyC 1.00 

Chapter 2 

I 
I 

Appendlx 213 

Wolghtlng Factors for Organs and Ttssues 

a -Weighting facton (WT) as dcIinbd in JCRP Publication 26 nnd NCRP rep or^ 91 shall bo usod to convert orgm M h a  
dosc cquivdmt to cflcctivc dosc equivalent for thc whole body. The cffcctivc dose cquivdcnt is obtrind by multiplying the 
orgm doao by tho weighling facm, 
wighthg factor 0,03 10 yield 0,IS rem, 

b. "Rmlindcr" meum thc five othm organs or tisrw 4 t h  h c  highest dosc (Lc., liver. kidncy, spleen, thymus, drenrl, 
* pancrus. stomach. small inlcshz and uppcr luge inrcdnc), Thc weighting factor of 03 Tot thc rcmrindcr mulls h m  a 

weighting fator of 0.06 for c r h  of thc dvo rcmrindcr o g m .  - For the CUI of unifonn exland irradintion of rho whole body, n weighting fnaor (WT) qual10 1 may bc urod in thc 
detdnnt ion  of rh9 effcclive dorc cquivdcnr, locYy m 3 1 ( C )  

0 

IOS1Wb) For cxmplc, I 5-run d o r  lo the thyroid would bc multiplied by thc 

c. 
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Appondlx 2C 

Nonunltorm Exposure of the Skin 

Nonuniform cxposurcs of thc skin from xmys,  beta ndhtion, and ndio@vc malerials on Lhc skin, including hot 
Prutjclcs, shall bc xsscsscd and rccordcd 11s spccificd in LIE tablc bclow. lo cbw RStoS(r) 

MEI"OD OF AVERAGING, ADDING TO OTHER DOSES RECEIVED, AND RECORDING I NONUNIFORM SKIN DOSE - uta 2 100 crnz 1. Avcngc thc dosc quivalcnt over thc 100 emt of dun rccciving Lhc maximum dosc. 
2, Add rhis avmgc dose to any uniform dosc quivalcnt also rcccivcd by thc skin. 
3. Rccord as Ihc annual cxtrcmity or skin (shallow) dosc cqtivdenL0.r). IrCm OQOxh)W 
1. Avmgc Ihc dosc cquivalcnt ovcr Ihc 1 cm2 of .skh m i v i n g  Lhc maximum dosc ), 

2 Add this avcragc dosc to any uniform dosc quivlllcnt abo rcccivcd by thc skin, 

m 2 10 c~~ 
but< l00cm- mcl rcducc by h c  fraction V, that is Lhc hdintcd m a  in cm2 dividcd by 100 cm ID 

(is,, H -ID), In  no C;LSC shall a valuc off less than 0,l bc u.scd, 

' 3. Rccord as thc annual cxtrcmity or skin (shallow) dosc cquivdcnt. lacbx QUoS(h)Q) 

1. Avcngc Lhc dosc ovcr thc I Ern2 of skin rccciving lhc maximum dosc. - m c 10 cm2 
2, Do not add 10 my olhcr doa quivalcnt cxmmity, or shdlow dosc quivalcnt (skin) 

3. Rccord in thc person's ndblion dosc rccord ;IS ;I !qxci31 cnuy, IOchx lrJs30sfixJ) 

rccordcd for thc annual dosc quivalcnt 

- 

AppCndlx 2D - Quallty Factors 
Thc quality f:icior is thc principal modifying faclot uxd 10 calculatc thc dosc quivalcnl from the absorbcd dosc: Lhc 
absorbcd dosc (cxprcsscd in n d  or my) is muluplicd by Lhc appropriate quality I:Ictor (Q. 

1 RadlaUon Type I Puallty Factor 
X-rays, gamma r i ~  s, posiEons, clccvons (including 

pr'cutrons, 5 10 kcV 
Neutrons, > 10 kcV 
Protons and singly chatgcd paniclcs of unknown cncrgy 
wilh rcst mass grcalcr ban oncatomic mass unit  
Alpha pYticlcs ;urd rnultiplc-charged p;Vticlcs (and 
uaniclcs of unknown charnc) of unknown c n c m  

tritium bcu panic r a) 1 

3 
10 
10 

20 
10 CkX 1053(r )  

- Whcrr spccml (lata arc insufficient to idcntify thc cncr y of thc ncuoons, ;I quality factor of 10 shall bc used. 
Whcn spcctnl &ID arc sufficicnt 10 idcntify thc cncrgy o f Lhc ncuuons, Lhc rncan quality factor valucs in Appcndix may & Uqd,  IO CYR IUSJ(8)  
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- Quallty Factors lot Neutrons 

(Man quality factors [maximum value in a 3 k m  dosimetry hmtoml and values of ncumn ff ux density lhnt 
ddivcr in 40 hours II m i m u m  dose quivdcnl of 100 rnlcrn ~0.001 sicvcn]) 

Mutmn Energy (MeV) 

1 x 10.7 
1 x 10.6 
1 x 10.5 
1 x 10" 
1 x 109 
1 x 10.2 
1 x 10.1 
s x  10.1 

1 
qd 
5 
7 
10 
14 
20 
40 
60 

+ Ixl$ 
2x lo= 
3xlP 
4 x 1 $  

' 25X10-8thhumal 

Mean Quality 
Factor 

2 
2 
2 
2 
2 
2 
ZS 
7.5 
11 
11 
9 
8 
7 

6.5 
7 s  
8 
7 

5,s 
4 

3s 
a 3,s 

3.5 

680 
680 
560 
560 
580 
680 
300 
11s 
27 
19 
20 
16 
17 
17 
12 
11 
10 
11 
14 
13 
11 
10 

10cm IUSJ(r) 
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PART 1 Plannlng Radlologlcal Work 

311 RcquiremenU - Tcchnid rcquircmcnls for Lhc conduct of work, including consollction, modifications, opcntions, maintcmcc, 
and decommissioning. shll incorpontc ndiolo i d  critcna LO cnsurc safcty and maintain ndiation cxpasurcs 3s 
low as rc;rsonrrbly achicvabic (MAW. J O C ~  b*lm(a ~ h c  primary rnchods u s ~ d  Lo mainrain cxposurcs am 
shall be facilitv nnd ui mcnl dcsign Faiurcs. Thcsc fwtutes may bc aupcntcd by adminivmtivcand prcccdunl 
rcquircmcna, lacvM Tk J 

considmtions in  Lhc carly phnning stagcs. Thc checklist in Appendix 3A is hclprul in reducing occupatianal 
ndiation cxposurc, 

To accomplish Ihis, Lhc design und pluming p r a m  should incorponic radiological 

312 PIannin~ for Mnintcnuncc, Operations, and Modifcutions 

1. M;lintcnmcc and mcdificition plans and proccdurc-s shall k rcvicwcd 10 idcnlify and incorponlc ndiolqical 
rquircmcnts, such as cnsinccring controls and dosc and contamination rcduclion mnsidcmtions. 

Performing ;his tcvicw is thc responsibility of linc managcrncni wilh supponand concurrcncc from Ihc 
radiation protcction organization, 

2, For routinc tasks, such is swciflancc, tours, and minor nonmdiologiul maintcnmcc, pcrfomancc of thc above 
rcvicw arid documcnwjon of idcntilid radiologid rcquircrncnts may bc conducid as put  of rhc ndiologiul 
work pcrmit (RWP) proccss (sa hniclc 321). 

3, Thc following triggcr Icvcls shall rcqoirc formal ndiologicd rcvicw of nonroutinc orcomplcx work activida 
by thc involvcd linc arganiutions and thc ndbtion prowtion orgmimlian, using Lhc rddiologiwl/ALARA job- 
phning rcvicw process. 

a, Estimnlcd individual cxtcmd dosc grater 
pcrson-mrcm pr work activity (;1s dcfincd by h c  ndiologjul work pcnnit) 

b. Actud or prcdiclcd abhornc radioactivity conccnmtions in cxccs.. of 40 DACs (dcrivcd air conccntnuon) 
hours 

c. Work YC;I rcmovablc con~rnination grcatcr lhm 100 Lima Lhc vnlucs in Tablc 2-2 
d. Entry inio arcas whcrc dosc t3ks cxcccd SO0 mrcrnm 
c. Potcntial ndioacuvc rcluscs to the cnvironrncnt that MC of a nonroutinc n a t a  (routinc rclascs from 

idcnrificd sources do not rcqoirc formal ndjologiul rcvicws) 

4. Tasks with Lhc poknfhl to cxcccd the abovc thggcr lcvcls shall undergo a fonnd, documcntccl ndjologiwl or 
ALhRA revicw, At a mhimum, !.his revicw should considcr Lhc following: 

a. lncludc ndiological control hold point5 in Lhc mdiologiml work permit and tcchnicd  work doccurnenls. 
b. Elimiwtc or rcducc radioactivity Lhrough linc flushing and dcconminotion. 
c. U s  work proccsscs and spccid tooling LO rcducc timc in  thc work arm, 
d. Use criginccrcd controls to minimkc thc sprcrrd of conurnimrion and gcncmlion of aubornc ndionctivity. 
c. Sp%ify special rudiologicd mining  or monitoring rquircmcnlr. 
f. Usc mockeups for high-cxposun: Or cornplcx msks. 
g, Dcsip, cnginccr, and usc tcmponry shiclding IO rcducc ndhtion Icvcls. 
h. Walk down or pcrform a dry run of Lhc activity using applimblc proccdutcs, 
i. Sugc and preparc ncccssrvy mntcrids und s i i d  twls, 
j. W m i r c  prcfabtiation and shop work. 
k, Rcvicw abnomal and cmcrgcncy proccdurcs and phns, 
1, Idcnliry poinls whcrc sig3turcs and sccondmparty or indcpcndcnt vcnfiations arc rcquircd. 
m. Esmblish SUCCESS or compldon crhna,  with contingency plans Lo mticipatc difficullics. 

100 mrcm orcoflcctivc cxtcml do% p x t c r  ban 500 
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n, Bvclop o prc-job cstima!c of collective cxposurc to bc incurrod rot the job. 
0, Ptovidc for wxu: minimization and disposal. 

5. Radiologid rcqUimcnts idcndficd as P result of thc abovc ndiologk.d rcvicw should k spccificd in lhc 
radioIopcnVALARA jobplanning tevicw documcnution, proccdurts, or work phns. 

6, Rodiolosid work andcipotcd to cxccEd hdividu31 or collective do% crilcri3 csoblisticd 3 h v c  as trigger lcvcls 
should be rcvicwcd and approved by thc linc o r p n h u o n  ALAR.4 comrnitm or thc line orgmhtion AtARA 
c6amLor. 

7. - Optimization tcchniqucs, including cosbhc l i t  ylolyscs, rc resent P f ‘unbcn td  pan of ndiologiul dcsip 

an intrinsic par1 of thc cnginaring wicw pnxcss, and ;I dcclilcd cvalution is not ncccwry. For review yrd 
planning of major r;rsks involving higher collcctivc do% cxpcnditurcs, P dcdlcd and ckumcnted cvdwtion 
shall bc pcrlormcd by thc line orgnniza~on il Coordimh with the Hmlth Physics Opcntions Group (ESH-I), 
thc Policy and Fro . m And sis Group (ESH-12) ALARA Tam, and thc Facility, Sccurity and Safcgumt. 
(FSS) Division. MG D W d )  

8, - The DAC vnlucs givcn in appcndixcs A an:: gf&p 835 shall be uscd in the control of oceup3tiond 
cxposurcs io airbornc mdioacdve malerid, 

3U Infrequent or First-Time Activities 

At Lhosc Oeilitics with mutincb rccuning process opcmtions. sp#ial magcrncnt nucntion should bc dir#tcd IO 
rndiological activities hat  nn hfcqutnlly conducted or rcprcscnt fit-time opcntions. Planning for such activities 
should mcludc thc foIlowins 

1. Formal radiologid rcvicw in pccord3ncc with Adclc 312.4 

2, Group lcadcr rcvkw CLirCctcd towad anticipating concerns and crnphairing and specifying prolcctivc mwm 

3, Rcvicw and approval by bc  linc orgnhtion ALARA commitkc 

analysis and work rcv~cw. Fw rcvicw or minor octivilics with P ow assochlcd Qscs, a cost-burcfit cwlution LS 

. 

’ 4, Enhanccd line and ndjation prolcclion orgmimtion msnqcmcnt ovasight during thc inihtion and canduct of 
Ihc work 

314 Temporury Shielding (for Radiological Control Purposc; Only) 

1, 

2. 

3. 

4. 

5. 

6. 

7. 

Thc .insullalion, USE, and removal of any mnwhls uscd to provide ndhtion shiclding on M intcnriordly 
ccrnpmry basis (hdtu rcfcrred to as “tcmponry shielding") should tx controllcd by prcrccdurc. 

The cffccu or thc additional weight of tcmpomy shiclding on s y s m s  and componcnrs should bc cva1utltc.d and 
csmblishcd to bc within thc design basis pna  10 insdhlion. 

Ins~~lled lcmponry shiclding should bc periodically inspcctcd and survcycd by ESH-I to vcrify cffmivcnw 
~ n d  intcgiiy. 

Radindon s w c y s  should bc pcfformcd by ESH-I during thc dtcmtion of removal of installad tempomy 
shiclding. 

Insmllcd tempomy shicldinl: should bc visibly mukcd or labeled with thc following or cquivalcnt wording 
‘Tcmporuy Shiddhg - Do Not Rcmovc WiLhout Permission from ESH-1,” 

Insullcd temporary shielding should bc periodjcally tvdutcl by thc ndiation protection orgnizntion 10 wcss 
thc n& for its rcmovd or rcplacernent with pcnnancn~ shielding, 

Facility pmcdurcs may identify specific shielding applications, such as the shielding of low-activity sourccs or 
samples. h t  fall outsidc the rccomrncnda.ions of this ;ulielc. 
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315 Tcchnicul Work Documents 

1. Tcchnial work dccumenu, such 11s safe opcncng proccdurcs, work p h s ,  or rcscarch plans, should bc uscd tb 
conuol hnndssn work with,ndionctivc mwials. Technical work document$ ~ n :  not rcquircd for incidcntd or 
routine work scuvitics that involvc 3 low potcnthl far worker cxposurc of workphcc conramhatian, such as Ihc 
collection of wash or uwd protcctive clothing. 

2. Tcchnicd work documcnu uscd to control ndiologid work acuviucs should bc reviewed and approved tty UIC 
ndi;ltion protccrion orgnbtion, 

3. R3diologica.l control hold points should be incorpontcd inlo loehniw) work documents for steps hat r q u u c  
action by rhc ndhtion prowtion organization to prcvcni mdbtion crposurcs in CXCCSF of ndminismtivc control 
Icvcls, high W m e  rddioactivity conccnmtions, or Ihc rclc;rsc of ndioxtivc malcrhl u) thc cnvhnmcnt h t  
is of D nonroutine M W ~ .  

316 Minimizing l n r e m l  Exposure 

?hc minimization wd control of inicml cxposurc as dLwmcd in Aniclc 136 should bc conducted in accordvlcc 
with thc guidclincs of Appcndix 3A and the following hicnrchy of conuols, 

1. - Engincuing controls, including conminmcnt of ndioactivc marcrid at the sourcc whcrcvcrpncticablc, 
should bc tbc pfirnxy mcthod of minimi7Jng airborn radioactivity md intcrnnl cxposute to workcn, N C ~ Q  
lu%lm1 ( L X C )  

2. - Administndvc controls, including access rcsuictions and the usc 0rspcci:lc work pncticcs designed to 
minimirc airbarnc conmination, shoufd bc mcd as thc ,r;cCOndzy mclhod u3 minimizc workcr intcmnl 

3. When cnginccring and adminkcruivc controls haw been applicd and thc poicntial for nirbornc radiozlctiviiy sui 
cxisu, rcsphlory prolccoon should bc uscd 10 limit internal cxposuns. Usc of respintory protection should bc 
considcrcd under thc following conditions: 

a, Enay inlo poslcd Airbomc R3diorrctivity A m  
b, Bmch of conmrnimxl systems or componcna 

~ p o s ~ ,  10 CYW lLlSJWl(.Kb) 

c. Work in lveos or on cqujpmcnt with rcmovablc conmminnlion lcvcls pwcr h a n  100 Lima ihc vdun in 
Table 2-2 

d. Work on conumirwcd or activated surfaccs with thc p t n t i d  10 gcncnic &borne ndiorrctivity 

4,  Thc sclcction of rcspinlory protccuon cquipmcnt should includc considcntion of workudcty,  comfort, md 
cficicncy. Thc usc of positive prcssurc respiratory promtion dcviccs is rccommcndcd whcrcvcr pncdwblc to 
ollcvin~c fauguc and inmv comfon 

5. In spccific situnLions, thc usc ofrcsphtoly protection may bc contnindiatcd duc to physical lirnimions or thc 
potential for significantly incmscd cxtcrnal cxposurc, In such situations, wriucn ouhonmion should bc 
obmined from thc linc or aniudon mmagcr and thc Radiation Pro(ccu’on Pr0gmr-n managcr prior to incumng 

ukcn lo rnrtigaic Lhc ;lirbornc radioactivity, should bc documcntcd ;IS put  of Lhc nuthorimtion proccs\;. 

6, Thc following conwk shall bc opplicablc for activitia authorin~J in  accordmcc with thc above, 

a. Swytirnc controb to limii inmkc should k csublishcd for thc cnuy, 
b, Evaluation of workphcc aubomc ndioxlivity lcvcls should bc providcd through thc usc of continuous air 

monitors (CAMS), portable ;lii mplcrs ,  md Lixcd=had air amplcrs with cxpcditcd 3ssEssmcnt and 
nndysis or mults. 

i n t c d  cx~~surc,  Spcci B rc justiliation of thc nccd to acccpi thc cxposurc, including D description of rncasum 
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7, Workcrs with opcn or hding wounds should not cnlvConmllcd Arcas and Rxliolol;ical Bullcr Atya 
cstablishcd for conurnination conml purposes and Conomimtion Arm, High Conmht ion  &GU, or 
Airborne Radioactivity A r m  unlcss opprovod by ESH-1. 

8. Thc DAC vducs givcn in Appendixes A and C of 10 CFR 835 shdl  bc uscd in controlling occupational 
cxposurcs to pitbomc ndiooctivc mterial. "Ern m=@wN 
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PART 2 Work Preparation 

321 Rodiolqicul Work Pcrmlts 

Thc ndjologid work wit h an odministntivc mechanism uscd 
Wards, and cmblish radiological conuols for inicndcd work xtivicics, Thc radiological work pcrmil informs 
workm of m radiological conditions nnd cnwy rcquircmcnts and provides n mcchmism to n1m workcr cxposurc 
to spcciGc work uctivilics, Thc radjological work pcrrnji should include the following information: 

1. Dcscripu’on of work 

2. Work WVM radiological conditions 

3. Dosimetry rcquircmcntq 

4. Pmjob brkfing rcquircmcnu, as npplicoblc 

5,  Training rcquircmcnts for cnby 

6, Prorcctive clolhing and rcsphtory protcction rcquircmcnts 

7. ESH-1 covcngc rcquircmcnts and st;ry.tirnc controls, ;LS oppliwblc 

8. Limiting ndiologial conditions that may void thc radiological work pcmit 

9. $uid dosc or conminotion rcduction considcntions 

10. Spx id  pcrsonncl frisking considcndons 

11, Technical work dccumcnt numbcr, os applieablc 

12, Uniquc idcntifying numbcr 

13. Dalc of isuc and cxphtion 

14. Aulhorizing sipmrcs by thc ndblion prowtion orgmizdon, FSS Division, opcnting gmup, or subconmcior 

cvalwtcund dopmcnt pokntid ndjologiul 

as approprink for Ihc work activitics c o v d  by Lhc ndologicd work w i t  

322 Using Radiologicut Work Permi~s 

1. -Radiological work pcrmils shall bc uscd to control thc following activitics: 

3. - Entry into High and Vcry EIjgh hdiation M c s  
b. - E n y  into High Conmination Arm laCm 4M0I(d)  
c. - Entry inio hitbornc Rodioacdvity Anas lacm 11J5301(d) 

2. - Radiological work mils should bc uscd to control thc following octivitics: 

a, 9 Entry into Radiation Arcs locm 
b. - Envy inlo Conminiition Arw 1 0 c k ~  nJ5J01(d) 
c. - Handling of mntcrids with rcmovilblc contamination that cxcccd Lhc valucs ofTablc 2-2 lrcmm’*l(d) 

3. - Jobspccific radiological work pcmits shall bc uscd to convol nonroulinc opcntions or work in amis wib 
changing ndiologicd conditions, 10c”w aj5s01(d) Thc jobspecific radiological work pcrmi: shall remain in cffcct 
only for Lhc duntion of the job. 

*SSol(d) 

3-5 



1 

U N L  RADIOLOGICAL CONTROL MANUAL Dvwmbor23, I994 

Conduct of Rndlologlcal Work Chapter 3 

4. 

5. . .  

6, 

7. 

8. 

9. 

Gcncd ndiological work pcrmils may k uscd to control routine or rcpctitivc xdvities, such tls tours and 
inspections or minor work ncuvitics, in ams with wcllshur&tcrizcd and s ~ b k  ndiolosiwl conditions, G c n d  
ndiologiiwl work permits should not bc appmvcd for periods longer ban one yw, - Rndiologiical surveys shall be routinely purOrmcd and rcvicwcd to ~wIu;ltc sdcqucy 0Tr;diotogical work 
pcrmit rcquircmcnts, Radiologijcal work pcmrits shll 
h t  pnxcctivc rcquircmcnu nccd modification, I'cm 

Rodiolo@Csll work pcrmits should bc posicd at thc accw pohr to b e  applimblc ndiologicd work m or 
~cknowlcdgcd through clccuonic m a s  w h m  outomtd occcss systems arc in place, 

Workus shall sign (or llcknowlcdge hrough clcctronic m a n s  in arcas whcre outomlcd xccss systems ( ~ l t  in 
phc~) h i t  Lhc hvc rad, undusmd, and will comply with rhc ndiologid work permit Wm hihl enay u) 

Workcr pockcr or clccwdc dosimeter mdings should bc m r d c d  in o format Wit idcneks  and provide 
1ink;rgc to Lhc opplicablc mdiologiul work permit - An d m t i v c  formal rncchmisrn, such us d c  opcnting procedures (SOPS) or urpaimcnt ;wlhoriations, 
rnav bc uscd in Iicu of P ndio logh l  work pcrmit M the administrative contrOI ovcrrdological work octivitics. 

Articks 321 und 323. 

ifndiologijul conditions W g c  10 the extent 
~ d )  

Lhc ww and J tcr any rtvisions Lo lhc mdiologial work pcrmit 

Ilvl almtive mcch;urism is uxd, it should mect the rtqUirtmcnls or this midc and 

323 Preparing Radiological Work Pennib 

1. 7 % ~  responsibility foot cnsurin ~adcqwtc  planning and control of work nctivitics rcsidcs with linc tnmqcrncnt. 
?he l a d  work group rqmnsi 6 IC for thc planned xtivity or for thc u~e3 should initiate thc prcpLion of the 
radiological work pennit 

2 Fbdiologicd work pcrmiu shall k rcvicwcd and ~pprovcd by thc ndidon pmicch orgarbtion and orhcr 
appropmte linc and conmctor orgmhtions. 

3. TIC ndiologiul work pvmit shall bc based on c w n t  radjologkal swcys and antidpatcd ndiologid 
conditions, 

4. Thc ndiolopicil work p i t  shall bc appmvcd by the supcrvisw rcsponsiblc for UIC work or ma nnd thc 
opproprbtc ESH-1 radiological control technicinn (Rcr) sopuuisor. Revisions or cxmsions ut ndiological 
work permits shall bc subject 10 thc same approval process, 

324 W J o b  BricfinIp 

1. At n minimum, prc=iob bncfinp should bc held ptior 10 thc conduct of work mnlicipatcd 10 cxcccd Ihc trigger 
Ic\tls idcntificd in Article 3 12.3. Prc-' b briefings should also be conducied for all wwk activities covved by P 

involvcd in Ihc y r k  cvoldon. h-job bncfings should k held when o ndiologicd work pumit is reviscd or 
whcn personnel in thc work evolution chngc 

2 At o minimum, Ihc pmjob bricfing should include thc following 

a. Scope of work 10 be pctformcd 
b. Rodiologiwl conditions of the wrkplncc 
c. .Pmccdud and ndiological work pvmit rcquimcnts 
6 SpCcid ndiologid conml raquhtmcnu 
c. Rodiologiwlly limiting condidom, such as conbminution or radiation lcvcls that m y  void the ndiologhl 

work F i t  
I. Radiologid control hold points 

ndiologiful work pcrmit in which mu ?- uplc linc orpniutions. C ~ U  personnel, and support pmonncl m 
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g, Communications and coordination with bthcr groups 
h. Provisions for housckccping and final c lmup  
i. Emcrgcncy rcsponse provisions 

3. Prcjob bncfmgs should bc conduclcd by thc c o g n h ;  work supervisor. 

4. Workcrs and supervisors dircctly pankipalinfi in thc job, copiZ;Lnt ESH=I pcrsonncl, and rcprcscntatives from 
involvcd support organizations should aucnd thc briefing. 

5. A summary of topics discusscd and atlcndancc at thc prc-job briefing should bc documentcd. This 
documcntauon should bc mainwined with thc tcchniwl work dccumcnt. 

325 Pcrsonul hotcrtive Equipment and Clothing 

1. 

2. 

3, 

4, 

5 .  

6. 

3 
I ,  

8. 

- Pcmnncl sh11  w w  proLcctivc clothing during thc following activities: 

8. Handling of connminaicd materials with rcmovablc conuidnation in excess of Tablc 2-2 lcvcls 
b. - Work in Conmination, High ConDmimtion, md Airborne Tbdionctivity Arcas *ocm D s 1 4 W . l  

c. As d$cctcd by h c  ESH-1 RCT. LE spccificd on thc cnvy posting, or ~LS r q u i t c d  by thc ndiologial work 
pcrmrt 

Prolcctivc clothing and shocs dcsignatcd for radiological control shall bc as follows. 

u. Markcd in accordance wilh Aniclc 461 
b, Uscd only for ndiolob.iul conuol purposes 

PTotccUvc clothing drcss*out uas should bc csbblishcd as closc LS possiblc LO rhc work u a  Workcrs should 
pmccd directly Lo thc ndiologiul work arc3 arlrr donning pcrsonnl pmtcctivc quipmcnt and clothing, 

Pcrsoml protcctivc cquipmcnt and clothing shall bc sclcctcd LIS prcscribcrl by thc convollin& md~ological work 
pcrmit or as spccilicd an thc cn posting, Gcncml guidclincs for protcciivc clothing sclccuon and USE ;vc 
providcd in Appcndix 3Cnnd ii%bk 3-1, 

Thc usc of h b  coats u radiological prolcctive clothing is appropriate for limitcd applications such ;LS Lhosc 
discusscd in Appendix 32 whcrc lhc potcntinl for firsonal conmminaLion is limitcd LO Ihc hands, ms, and 
uppcr front pamon of Lhc body, Lab coats should not k uscd LS prolcctivc clothing for pcdorming physical 
work rtctivitics in Conmminmon, High Contamination, or Airborne bdionctivity a s ,  

In whcrc pcmml proicctivc clothing is mutincly worn, insvuctions Tor donning and rcmoving thc 
prowtivc clothing should bc posted at thc drcu-out cmd stcp-off pad WU. 

Thc usc of protcctivc cquiprncnt or clolhinl; (including rcspinlory protcction) lryond mat authorized by E$H=t 
dcmcts from work pcrformwcc and is conMy to ALhRA principlcs and w;lstc minimir~t ion pnicticcs, Such 
usc should nor tx aulhorizcd. 

Company-issucd clorhing (nor ndiological protccLivc clothing), such ;LC work covcnlls and shocs, should bc 
considcrcd thc s3mc os pcrs0n;ll clothing. Company-issucd clorhing should not bc uscd for radiological convol 
purposes, Rccout ionq  clothing is a typc of radiological prorcctivc clothing, 
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PART 3 Entry and Exit Roqulromonts 

331 ControllEd A r m  

Successful completion of Gcncnl Employcc Radiological Tmining is rcquircd ns a minimum for unwfortod cntry 
into Controlled Arc;rs. 

332 Radiolgicul Buffet Arcus 

1. Minimum rcquircmcnnn for uncsconcd entry inlo RadiOIOgid Buffer A m s  skll include the following 

a. Radiologid Workcr I mining 
b. Personnel dosimetry, us nppropMic 

2. Personnel who cxit a Radiologid B u f f c r h  conthing Conmimtion Arcs, High Contunhation h a s ,  or 
Airbmc Ibdimctivity Anas should bc monitored ;1s spcc%cd in Aniclc 338, 

333 

1, Radiologid Workcr I mining s$lI tc,rcquirod for uncsconcd cnuy inm lmtions pstcd for ~~dioacrive 
m n W s  (scc Arriclc 236) contaminguther of thc followinG 

a Scaled radioactive sources that cxcccd thc mger lcvcl specifid in Aniclc 363.3 
b. Rndioocdvc material of a quantity cxceading thc cdggcr lcvd spccilicd in Aniclc 3 3 6 , 3 ~  labeled and 

pxhgul in oceatdvlcc with Aruclcs 412 and 413 

2, Entry intokcdons postal for mdjmctivc mtrri7ls wherc whole-body dose ml~s  cxcccd 5 mrcm/hror 
rcmovablc contamination lcvcls exceed Thblc 2-2 valucs shall bc in nceomce with the rquircmm~~ of 
hrriclcs 334.1 and 335.1, respcctivcly. 

bxat iom Postcd for Rudiosctivt Mattrhls 
I 

334 

1. Minimum rquircments for uncscarrcd cnVy into hdiation hxs shall include thc following 

a R3diologim.l Worker1 
b, Worker’s signature on thc radiological work wit, as applicable 
c. Pcrsonncl dosimetry 

Radiation, High Ftudhtion,und Very High Radbcion Arcus 

2, - Physical controls to prevent inadvcncnt or unauthorized xccss to High ILnd Very High Radiation Arcas Wl 
bc mdncljncd in accordance with Appcndix 3B, l°CfRRJMnl(r)(bXQ 

3. Minimum rquircmcna for uncsconcd cnuy inlo High hdiation Atus  shall include thc following 

a bdiologicd Workcr I1 mining and mining in thc usc of a survey rncicr (or dose-nte-indicating device) 
b. Worker’s sigtmm on the ndologiul workpcrmit 
c. 
d. Survey mctcr or dose-ntc-indicating dcvicc avohblc at the work m a  
c. Anathcrworkv meeting the a b o e  minimum rcquircmcnts who c;m obscm thc worker making thc cntry 

from P low=dosc-mlc, lowho contamirtation, low/no airbeme ndioxtivity vmmgc point and who an 
rcspond in Lhc cvcnt of M cmqcncy 

P m n n c l  and suppkmcnd dosimclcrs loCm n J ~ w ~ )  
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4, 

5. 

6. 

7. 

8. 

9, 

Minimum rquircrncnts for uncsconcd cntry into High Radiation Arws whcrc dosc mcs  c i s t  such lh3t a 
workct could cxcccd n wholc=body dosc of loo0 mrcm in 1 hr shall includc hose !Ems listed in Article 3343 
and thc following: 

a. A dclcrminnlion of Ihc workcr's cumnt cxposurc, b i r d  on primary and supplcrncntrrl dosimeter readings 
b, Prc-job bricfimg, as applicable 
c, 'Rcvicw md dctcrmimtion by ESH-I on thc requircd lcvcl of'rxliological control whnician covcngc 

and vcry high ndhuon fidds ,arc prcscnt. f°CPWkJ5AJD.(b) In  addition u1 Ihc controls rquircd in Article !?& 342 
- Workcrs shall k prcvcnlcd from c n y  10 Vcrv Hiqh Radiation h s  whcn thc radiation s m c  is cx 

and 3343, a swcy shall k madc prior t~ Lhc fimtcnay to Ihc YU a f w  thc sourcc has bccn sccurcd or shicldcd 
to verify hat  Ihc vcry high ndialion ficld h x  bccn tcrminaw!. 

Facility opcnlions pcrsonncl and ESH-1 should bc nolificd prior to pcrsonncl cnny Lo mas whcrc opcntional 
or systcrn chmgcs madc by opcntions pcrsonncl could rcsult in significantly incuscd nrw dosc mics. 

Thc numbcr, iauc, and usc of kcys shall bc strictly conuotlcd whcrc lockcd cnay ways arc uscd to control 
~CCCSS to High and Vcry High Radhu'on Arcas. 

ESH-1 should maindn an hvcntory of High and Very High Radiation Arcs, 

Wcckly inspections of thc physical ;ICCCS~ conmls to High and "cy High Rndhtion Arcas (whcn radiation 
ficlds atc: ptescnt) should be mndc by Ihc rcspohWc linc orgmixwan LO verify rhar controls arc a d q u m  to 
prcvcnt umiiIho~cd cncry. Thc wccWy inspcction rcquiremcnt docs no1 apply to x-my-dcvicc Wcry interlocks, 
which must bc chtckcd by thc xmy-dcvice custodian nt l a s t  scmimnudly, 

10. = Adrninismdvc proccdurcs shall bc dcvclopcd u ncccsury io implcmcnt prc;l access conmls,~ecm 
~5J01(~) (c) (d)  - Thcsc proccdurcs shall address r n c s u r c s  implcrncnlcd to cnsurc Ihc cffcctivcncss and opcnbility 
of cnuy control dcviccs, such as barricades, akmns, nnd locks, 1°CyM IIJ5Je*(c)(d) 

undcr crncqcncy conditions. l°CyM d W 1 ( * )  
11. - No controls shall be installed ni MV ndiolagiul PIM cxit that would prcvcnt rapid cvxution of pcrsonncl 

335 Contamination, High CnnUrninution, ond Airborne Rudiwctivity Areas 

Thc foollowing rcquucmcnls do not apply to situations whcrc only P workcr's handslams rn in a conhminntcd 
confincmcnt cnclosurc 3 ~ :  would bc thc msc wilh labontory fumc hoods, apcn-front boxcs, md glovc baxes. Rcfcr 
to PAclc 3 7  for controls applicable to working in Lhcsc cnclosurcs, 

1, Mjnirnum rcquircmcnts for uncsconcd envy into Contamination A r w  shall includc Ihc following 

a Radiaiogical Workcr IJ mining 
b. Workcr's signature on lhc radiological work pcnnit, a nppliwblc 
c. - Pro~~ctivc clothing l o c n  m a w  
d, Pcrsonncl dosimetry, as oppmpnalc 

2, Minimum rcquircmcnls for uncscortcd c n y  into High Contamination or Airbornc Radioactivity Arcu shall 
includc Lhc following 

a, Radiolo$ic;ll Worker I1 mining 
b. Workcr's sigaturc on thc ndiological work pennit 
c. - Prolcctivt clothing and respiratory prowxion, whcn spcfilicd by the ndiolagiul war); pcrmit MC* 

W l W W  

d Prc-job bricfing for High Conmminaiion or Airborne Radioactivity Arml as applicable 
c. Pcrsonncl dosimctfy, M appmpnatc 
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3, - Pcrsonncl cxitrng Conmination, High Conmination, or Airbomc hdiwctivity AXS shall pxfonn tlc 
rouowing 
u. Rcmovc prokctivc clothhg ps spccificd in Appendix 3C 
b. - When cntcnng NI uncontaminated ma. pcrform w h o l c W y  frisking LO dctcct pcrz;onnd conmination 

in occordancc Wllh Article 33s. I0CPR -0 

4. Exit points from Conmination, Wgh Conwnhtion, of Akbomc Radi0;rtivity Are3s should indudc the 
f Q U O W i t l ~  

a Stcpsff pad lmtd outsidc Ihc cxit poin t  contiguous wilh thc arcs boundvy 
b, Stcpoff pnds m n h u h d  fm of mdimcdvc conwnhtion 
e. Labelcd containus insidc Lhc m boundary for Lhc collection of pmtGCtivc clothing and qu ipmat ,  and 

ndwastc, if'ncedcd 
d. Conmindon monitoring quipmcnt lowtcd as closc IO the sicp.ofTp3d as hackground ndhtion lev&, 

pcrmit 

5. Multiple stcpsff'pads should be uscd at thc exits from EIigh Contunination Arcas, USC of multiple stcpsff p3ds 
is dcsaibcd in Appendix 3C 

6. Protective clohing and monitoring rcqukmcnu 
sutions, nnd glovc boxcs M idcntificd in AniClcG. 

7. Tools otquipmcnt being rcmovcd from mu poslcd for surface or airborne I3diwctivicy conml shdl bc 
monitored for rc1a.s~ in occarcbncc with Mclc 421 or for wention in the conwninaicd loo1 crib in accordance 
with Article W!,5. 

8. - Administrative proccdw shall k dcvclopcd a n c c m r y  LO implement am access controls. *O 
Uxw.NQ(d)  - "hac procedures shall addrcss mwsum implcmcnlcd 10 cnsm lhc cffcctivencss and opcnbility 
of cnuy control dcviccs, such ps buriwdcs, aliitms, nnd locks, lo Crw ~ w ~ H ~ )  

9. - No convols shall bc insLallcd at M m3diologica.I m a  cxiL that would prcvcnt npid cvlrcudon of pcrmnd 
under cmcfgcncy conditions. locm J'wm) 

Z c  LO k n c h  top work. Lbonmry fume hoods. m p l c  

336 Visifor &by Rcquircrncnts 

1. Facility proccdurcs shdl idcnlify a m  envy rcquircmcnts and UCCESS restrictions lor vkimrs. 

2. Visitors with P dcmonsmtcd nccd lo cntw thc 32ws listed bclow my bc allowtd OCEES. if such access is 
conln~lled with 3 combination of mining and Ihc UFC of cscortp mined for Ihc specific 

0. Controlled A m  
b. Radiological Buffcr A m  
c. R3diationhrws 
d. Contamination Anxi 
c, Radioactive motvial smngc loc3tions 

3. Visimts shall bc pnvcntcd from cnlcring Very I4gh Radhtion Arcpv in accordulcc with Anjctc 335 md 
should k prohibited occcss to Nigh Rndhtion, High Conmination, md  Airbomc W w t i v i t y  &cas, 

337 Confrulling the Spread of Contnrninution - Thc following meOSutrS should + uyd to phvent thc spmd of conmination muss rhc b u n -  of 
Conumimtron Arcas, High Conlvninauon Arws. and Airbomc Rudimctivity &cas. 
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Chaptor 3 

1. - Usc solid b d c r s  to cnclosc urtm whcrcvcr pncdcnblc. lo  CUJwm) 

2. - Mark and sccurc itcms such ;IS hoscs and cords that cross Ihc bunday. cpw 

3. - Control and d k t  airflow from w a s  of lcsscr 10 p l c r  rcmovablc contamination. In 

4. - Usc cnginctnng controls and conkinmcnt dcviccs such as glovc bags, glovc boxcs, ond Lcnls. l°Cvllmm(bJ 

5 .  - Consider thc physical and chcrniwl chmctcristics of thc contaminan& thc ndionuclidcs prtscnl. imd thc 
fucd and tcmovablc conmination Icvcls. lo CYK ruwwc)a) 

W4Wb) 

335 Monitoring for Personntl Contamination 

1. Pcrsonncl shall pcrfom a wlrolc-body frisk under thc following conditions: 

a. Irnmcdialcly upon entry inlo an unconuminrrtcd am rrftcr ailing Conurnination AT=, High 
Conlamimuon Arms, and Airbornc Radioactivity A r m  

b. As dircctcd by thc r~diologicd work pcrmit, thc ESW-1 RCT, or thc am wit posting 

2. In addition 10 lhc abovc, pcrsonncl cxhing a Conmllcd A m  or R3diologiol Buffcr Are3 containing 
Connmination, High Conurnination. or Airbomc Radioactivity htctls should, at o minimum, pcrfonn 9 hand 
and foot frisk This frisk is optional if thc Convollcd Arca or Radiologic31 Buffcr Arm cXit is irnrncdia1cly 
adjaccnt IO thc lowtion whcrc Ihc cxiting workcr has alrmdy pcrfomcd n wholcbdy frisk, 

3. Wherc frisking cmnoi bc pcrformcd DL thc wit from Conmination Arcas, Hjgh Conmination mms, or 
Airbornc Radioactivity kcas duc to high background ndhdon lcvcls, pcmnncl shall pcrform Lhc following: 

a. Rcmovc all prolcctivc cquipmcni and clolhiy 21 thc cxit. 
b, Prccccd dircctly Lo lhc n m s t  dcsignstd monitoring station, 
c. Conduct a wholc-body frisk 

4. Pcrsonncl frisking shall bc pcrformcd aficr rcmovnl of prolcctivc clothing and bcrorc washing or showcring, 

5.  Pcrsonncl frisking shdt bc pcrfonncd using insmmcnu !hat mcct Ihc minimum dclcction rcquircmcnts of 
Anicle 2212. Guidclina for pcrsonncl frisking arc providcll in  Appcndix 3D. 

6, Thc.usc of automalcd pcrsonncl contamination moniiors is cncoungcd, 

7, - Personal itcms, such xi noicboaks, p3 ts, and hshlighls, shall bc subjcct 03 thc s m c  frisking quircmcnls 
as thc pcrson w i n g  hcm. ~ Q C ~ ~ N J ~ ~  

8. lnstructions for pcrsonncl Crisking should bc poslcd adjaccnt to pcrsonncl Crisking inslnrmcnts or rnonilors, 

9. Thc pcrsonncl frisking rcquircmcnts contained in this miclc arc not applicablc 31 thosc facilitics ha1 connin 
only ndionuclidcs, such as trilium. @t,unnot *$ dctcctcd by,currcnlly available hand-hcld or uutomsicd 
frisking instrumcnotion. A1 such hcilitics, additional cmphnsis should bc placcd on workcr bioassay programs 
and mutinc conmination and nir-sarnplinz progms, 

, .  
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PART 4 Radlologlcal Work Controls 

341 Rquircmcnts 

1. - Radiologhl work activities shdl bc conduclcd os sptcikd by rhe conmlling lechnicd work document and 
ndiological work permit, 1’Cm rn’~W~) 

2. Prcrequisitc conditions, such (1s tagouts and system isolation, should bc vcrificd. 

342 Work Conduct and kucticcs 

1. Conamindon lcvcls auscd by ongoing work shall bc monitored und d n d n e d  AtARk Work should bc 
cumilcd mnd dcconmht ion  pcrfonncd at pre.cst3blishcd conmimeion Icvcls, raking into account worker . 
cxposu= 

2, Tools and cquipmcnt should bc inspcclcd to v d y  applicability and opmbility bcforc king brought into 
Conlaminntion, High Contamimrion, or Akbornc Wmcuvi ty  An;ls, 

3. The usc of rdologically clwn tools or cquipmcni in Conmination. High Contamination, or Airborne 
Radjoilctivity Arcas should k minimized by Lhc implcmcnoltion of a conrunirutcd tool crib in ~CC&CE wirh 
Articlc 042s. Whcn such use is ~MXCSSY, tools or quipmcnt with complex or inncctssiblc arcas should bc 
wrapped or slcevcd to minimize conmination. 

4. Enginering controls. such ps condnmcnl dcviccs, pmblc or auxiliary ventilation, and t c m p q  shidding, 
should bc insmllcd in ;rccordancc w i h  the technical work dwcurncnu and inspcctcd prior 10 usc, 

5. Hoscs and wblcs cntcring thc conmrninatcd work ;vw should bc sccurcd to prcvcni rhc sprcad of c o n m h d o n  
and to prcvcnt thcm from bccoming d c t y  h;uyds, 

6. Thc idcntity of componcnls andsyslcms should bc vcrificd prior to work. 

7. Work activitics and shift chulgcs should bc schcdulcd 10 prcvcnt idlc time in dl typa oTndiolqial  areas. 

8. Wherc pnclicablc, parts and components should bc rcrnovcd to arcs with low dosc nu bcforc lhcy arc 
workcd on. 

9. Upon idcntihdon oTndjo1ogica.I conccms, such  IS inappropriate work controls or proccdunl ddicicncies, 
workers should immediately rcpon thc concern to linc supervision or ESH-1. 

10. Rquircmcnts for rn deanup should be includcd in thc t c c h n i d  work documcna Work activities should not 
bc considvcd complctc until suppan material and cquipmcnt have bccn removed and rhc am h3s bccn reuvncd 
to l a s t  prcwork sucus, 

11. To minimkc intaka orndioactivc rnalcrhl by pcrsonncl, smoking, wing, drinking (cxccpizj notcd below), 
opplying cosrncucs or lip balms, or chcwing shall not bc pcrmittcd in Conurninxion, High Contamination, or 
Airbornc R3dimcuvity Arws. Smoking, citing, drinking (cxccpt us nom3 k low)  opplying cosmetics or lip 
balms, or chcwing is also not 3llowcd in Conmlkd or Rqdiologifal BuffcrAre3s csubliskd for poltnthl 
conminotion purpascs. Whcn 3 potential exists for personnel k a t  strcss, drinking may bc pcrmiucd within a 
Conuollcd, Rndiological Buffcr, and Conramimdon A m  if dl the following conditions and controlsarc m a  
n. 771c polcntial for h a  stress m n o t  t>c rcduccd by the usc  of administntivc or cnginccring controls, 
b. All drinking is from oppmvcd conmincrs or SOUTCES, 
e. ALP minimum, workers' hands and Occs shdl bc monilorcd for conmination prior to drinking. 
6 Panicipating workers shall bc monimnd as pan of thc bioassay program. 
c, The applicable rcquircrncnts and controls shll bc described in approval p r o c c d m  
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343 togs and Communicntion. 

1. Rdiologid  conwl pcrsonncl should mainlain logs 10 documcnt mdiologiwl occurrcnccs, shtus of work 
octivitics, and othcr rclcvont information. 

2. During continuous or utcndcd daily opcntions,,incoming ESH-I pcmnncl should rcvicw logs and rcctivc a 
iumovcr bricfing froni Lhc pcrsonncl they ut rchcving, 

3. Communication Sys%ms rquircd by the mdiological work pcmit or whnical work documcnt should bc 
chcckcd for opcnbrhry bcforc k ing  brought into h e  work ;uw and Pcrjdwlly d h g  work. 

4. Workm should kccp ndiologid convol pemtnncl informcd of Ihc sotus of work xtivitics thtlr PlfccL 
radiological conditions, 

5. Conduct of thc opcntions dcscribcd in his rVriclc should follow DOE Order 5480.19. “Conduct orOpmtions.” 

344 Revicwing Work in k o g m s  

1. As pan oftheir normal work rcvicw. work supmisors should pcriodiwlly revicw ongoing jobs to cnsurc 
prescribed ndiologiu) conmk m k i n g  implcmcnrcd. 

2. h d i o t o ~ i c d  control pusonncl should conduct frcqucnt tours of h c  workplxc IO nvicw h c  adquocy or 
ndiological work pncticcs, posting, and GTW controls. 

3, During thc pcrforrniu~cc of jobs for which D pn-job dasc admai t  w s  mndc, ESH-1 and -12 (as appmprinrc). in 
cmpcntion with line mwagcmcnt should pcnodjwlly monhor collcctivc dosc accumulation and comparc it 
with thc prc=job do% cstimotc. Diffcrcnccs should bc reviewed to identify cnuscs and mess the nccd Tor 
c m t j v c  ocljons. 

345 Slop Rudiologkul Work Authority 

1. Rtrdjo1ogic;ll control lcchnicians and Lhcir supervisors, line supcnision, and my workcr Lhrough his or hcr 
supervisor have hc  authority and responsibility to stop ndiologicd work activiucs for any of thc following 
msans: 

a tnndqusrr: ndiologiul controls 
b. Radiologid conmls no1 king implcmcntcd 
c. bdiologiw) control hold point nor king wdsfied 

2. Stop ndiologicd work nurhority shnll bc cxcrciscd in tl justifiable and rc.sponsiblc mulncr. 

3. Oncc ndio logi~l  work h&s bccn stoppcd, i t  shall no1 bc rcsumcd until propcr radiological conml h u  bccn 
rccstablishcd. 

4. Resumption of‘ndiologicd work rcquim Lhc approval or b c  line mnagcr rcsponsiblc for Ihc work and t.hc 
Radicluon Prolccuon Propm mansgcr. 

3-6 Rrsponding to Abnormal Situations 

1. ?hcLANL Radiological control Manu/ cslablishcs rquircmcncs for rcsponding 10 alarms as described bclow, 
2. Rcsponsc to o conhuous air monilor olm should include Ihc following actions: 

p, Stop work activities. 
b, Immcdiarcly cxil thc xa. 
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c, Notify ESH-I pusonncl and linc supervisor. 

3. Rcsponsc to incming or umnticipatcd ndintion Icvels. ps idcntiliad by P supplcmcnrat dosimetuor a m  
mdiation monhor d m  should includc h e  following actions: 
P. Stop work activities, 
b. Alaothuu. , 
c Mcctcd pvsonncl immcdjatdy cxit thc arts, 
d, Notify ESH-1 pvxrnncl and line supervisor. 

4. Rcsponsc to P critiwlity d m  should include thc following actions: 

a. Immcdimly cv;lcu;ltc thc area wilhout stopping IO rcmovc pml~ccivc clothing or perform cxit monitoring, 
b, Rcpon 10 desiptcd osscmbly ppc;~. 
c. Notify ESH-l pusonncl and linc supervisor. 

S. Rcsponx to II pvsonncl contamination monitoral;um should includc thc following actions: 

a Rcmdn in thc immcdintc area. 
b. Notify ESH-I pcrsonncl and linc supemisor. 
c, Tnkc actions that may bc nvailablc to rninimizc cross-conl;yninntion, such as putting o glovc on P 
, conwninnlcdhmd. 
d, Tpkc follow~up actions in uccord3ncc with Aniclc 541. 

6, Rcsponsc 10 a spill of ndioactivc molerid should include thc following actions: 

a. Stop or .sccurc Lhc opcmtion musing thc spill, 
b. W m  othcrs in thc arts. 
c, Isolntc thc spill prw ifposs;iblc, 
d. Minimize individual nposurc and contamimtion. 
e. Sccure nonXEF”EP-fdtcnd wntihlion. 
f. Notify ISH-1 pvsonncl and linc supervisor. 

7. Rcsponsc ton spill involving highly toxic chemicals should include thc following actions: 

;L ImmdiatcIy cxit thc ;vcp without attempting to stop or seeurc ~ h c  s p i ~  
b. Promptly notify Ihc line supisor, up/division/luciliiy spill coordinaor, and W o u s  Maids  

Rcsponsc Group (ESH-IO); and ES I.F” e 1  pcrsonncl in thc cvcnt of n mdiologicd concern. 

3-47 Control4 for Bench Top Work, hborutory Fume Hoods, a m p l e  Sations, Opcn-Front Boxa, und 
Glove n0xeS 

The following roqukrncnts arc applicablc 10 ndiologiul work that has t !c  pacntial io gcncnlc d i w c t i e  
contamination in 0WliZc.d bcnch top ;VWIS, opcn-front boxes. htuniwy fumc hoods, stmplc stations, and glovc box 
opcr;ltions lourtcd in pfols that m othcnvisc conmimion fret. 

1. Kidiolo@J work pcrmils or olhvconmflhg work documcnts (for wimple, SOPS) should bc issued to control 
ndiologiul work in loutired bcnch top mas, opcn-front boxa, bbontory fumc hoods, m p l c  stations, and 
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clovc boxcs, Pcmnncl dosimcay (as nppropnak) and Radiological Workcr II arc rcquircd for work in Lhcsc 
rums. 

2, Tbc following conlrols apply io lmlixd bcnch top, opcn-front box, ond I;lbontory fumc hood operations: 

II, Prolcctivc clolhing shU, at n minimum, includc Inb COPK and glovcs, Glovcs should be securcd nt the whst 
a ncccqsary, Eyc and face proicction must bc worn, as appropriatc, ;IS spccificd in AR 12.1, "Pcrsonal 
Prolcctivc EquiprncnL" 

b. Shoc covcrs should bc considcrcd b u d  on thc potcnlid for floor conlaminalion. 
c. Workcrs should pcriodicnlly monitor lhcu hands during work 
d. 'Upan complction or work or prior 1.0 Ic3ving thc arm, workcrS shdl monitor thosc m a s  of thcu bodics that 
, arc potentially conurninawl, At P minimum. this includcs hands, ,arms, and front portions of Lhc body. 

3. Thc following controls apply to samplc station operations: 

a. Promtivc clolhing shall, atn minimum, includc lab C O ~ L V  md glovcs, Glovcs should bc sccurcd DL thc wrist 
as nccessruy. 

b, Shoc covcrs should be comidcrcd bawl  on rhc polcntid for flmr conwninntion. 
c. If thm i? 3 porcntid for splxhing or nkbomc radioactivity, ns Lhcrc is whcn sing prcssukcd srunplcs, 

additional controls such as rubbcr aprons, full prowtivc clothing, or rcspiniory protection should bc 
insttutcd. Eyc and face protection must k worn, as approprhtc. 

d. Workcrs should pc~odically monitor lhcir hands during work. 
c. Upon completion of work or prior 10 lcllvhg h e  uc3, workcrs shall monitor thosc xas of thcir todies lhnt 

m a y  bc potcntinlly conlaminntcd. At 3 minimum, his includcs hands, m s ,  and front portions of thc body, 

WorkcS should p~rfom a wholc-body frisk. 

Workers should pcrf~rm wholc-bdy fhsb, 

4. Thc following controls apply to ~ I O V C  box opcntions: 

;I, Glovc boxcs should bc inspected for intcgrity and opcnbilky prior LD USC. 
b. Glovc boxcs should bc mvkcd or survcy mwsurcmcnts should bc posicd io idcntify wholc-body and 

cxmmity dosc mtcs 
c, Prolcctivc clothing sha& at 3 minimum. includc lab CO~IL~ and glovcs, Glovcs should bc sccurcd at thc wrist 

xi ncccssruy. Eyc and facc protcclion must bc wom, M appropriatc, 
d. Shoe covcrs should bc considcrcd bas4 on the poicnlial for floor conlaminntion. 
c. Workcrs should pcriodicdly monilor thcir hands during work, 
f. Upon complclion of work of prior to laving thc uca workcrs shall monitor thosc YL% of their Wics that 

YC poicnliall ,conminalcd. At D minimum, this includes hands, m s .  and fccL Workcrs should pcrform 
whOlC=body ? risks. 

34.8 Controb for Ho: Particles 

Hot p d c l c s  3rc small, discrctc, highly mdio~cuvc paniclcs capablc of causing cxucrncly high doscs to n l0c;lli;Ccd 
;uw in n shon pcrjod of timc, Hot pllniclc conlamination may & prcscnt or may bc gcncnicd when conminnlcd 
systcms PIC opcncd or whcn opcrauons such as machining, cutung, or ginding MC pcrforrncd on highly ndioaetivc 
malcrials. 

1. At Lax, hot p&clcs arc dcfincd as hosc pnniclcs apablc of producing P shallow dose quivalcnt paler 
h n  100 mrcm in 1 hr. 

2. Mwurcs  lor conuollin& hot pihclcs, LS idcntilicd in ilcms 3 through 7 of this adclc. should bc implcmcntcd 
undcr any of rhc following conditions: 

a, Upon idcnGfic3Lion of hot particles 
b. During new or nonroulinc opcnuons with n high poicnlhl for hot particles, b ~ !  on prcvious history 
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E, Upan dimtion of thc ndiation proiccdon organhation 

3, Am,, or opcnuons with the potcnli31 for hot pdc lc  conmination should bc s w y c d  in accordulce with 
Articlc 554.7. 

4. Conmination Arc3 postingshould bc mnonlcd to spccificatly identify rhc prescncc of hot pmiclcs, 

5. Acccss to hot panicle arcas should be conrmlled by ~jobspccific ndiologiml work pennit Tbc followiq 
conmls should bc considwed for inclusion cn tho m601opcd work penrric 

& Pctiodic pclsonncl monitoring during thc work activity, at IL frequency k c d  on thc pmhl  magnitude of 
skin cxposurc 

b. Additional pcrsonol prolcctivc qujpmcnt and clothing 
c. Direct ndiologid control pcrsonncl covcngc duriniwork or 3ssismcc during prolcctive clothing 

rUnOvl l l  
d. Usc of sticky pads or multiplc slcpsffpds 

6. Pcrsoml protcctivc quipmcnt and clothing uscd in hot ~ d d c  ucm should bc srgrcgatod from ohcr 
ndiologiul prouxtivc cquipmcnt und clothing prior Lo hundcrhg and surveyed prior to rtu,. 

7, Rcsponsc to hot @elc skin contunhation of pvsonncl should include Ihc following 

IL. Immcdiatc rcmovd md rclcntion of thc hot.pYticlc for subsequent analysis 
b, Analysis of thc pYticlc 
c. Asscssmcnt of workcr dose 
d. Evaluation of work control adqwcy 
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PART 5 Evaluation of Poriormanco 
During thc conduct of ndiological work and thc handling or ndioactivc mtcnals, nbnoml Cvcnki my occur t h t  
cwld indiutc o wwkncss or =GI of propmmtic  breakdown or ndiologiol conaols. Prompt, consistcnt gothcring 
of facts rchml to such cvcnts is rquircd 10 satisfy nporting and invcstigntion rcqukmcnts and to fomuhte 
comt ivc  actions to prcvcnt ~CCUT~CIICC. In addition, succasful pcrfommcc or complction of unique activities 
should k cvdwtcd to identify and incorpontc appropriate lessons Icuncd. 

Analysis of Ihe focts my nveal ma,, when: impravemenu crul bc made or whcrc mclhods m be idcntifrcd to 
prtvcnr thc ru2urrcncc of cvcnki lading to undcsittd results. 

351 Conduct of Critique 

Critiqucs arc mcclings of thc personnel knowlcdgcslblc nbout an Evcnt (chhcr a success or M abnormal cvcnt) to 
documcnt n chronological lkllnC or the facts, Thc purposc of the mitiquc is no1 to =sign bbmc but w establish and 
mord the facts, 

1. Critiques should bc conducted for S U E C C S ~ S  and abnormal cvcntc 

2, Critique lmdc; should bc mcmbcrs of opcnling groups, thc Occurrcncc Investigation Cmup (ESH-7). or the 
radiation prokction orpnht ion staff mcmlxrs who hwc bccn mind in Lhc rcquircd elcmcnls of Lhc critique 
proccss and the ap;rroprhlc mcthods of conducrjng and conmlling Ihc critique, 

3. Critiquc mcctings should bc conductd LIS Soan as pnctiublc dtcr the cvcnt or situation is stabilized or after P 
succcs!dul evolution is complacd. Critiqucs of abnormal cvcnfi should prcfcnbly bc conducted bcforc involvcd 
pcrsonncl lavc for Lhc day. 

4. j h c  gcncnl critique proccss should includc thc following clcmenu: 

a. 
b. 

d. 
C, 

C. 

r, 
6- 
h. 

Formal meetings, chaired by n critique lci~dcr 
Artcndancc by all who c r u ~  conrribulc 
Pcrsoml smmcnt  forms cornplctcd by sclcctcd pcrsonncl bcforc Lhc mtcting 
Atrcnd3ncc words 
Minurcs, rccardcd and s i p d  by Ihc Critique Iadcr and all contributors 
Pcrson;ll suicmcnls, signcd and atuchcd 10 Lhc mat ing  minutcs 
A listing of the beti in chronological orda 
Suppa&g mrrtcrials, including documents, words, photogmphs, p m ,  and lop, miinuincd by rhc 
criuquc lwdcr 

5, Evaluation of complcx cvolutions or cvcw my rcquirc multiplc critiques, 

352 Post-Job Reviews 

Pcrformancc should bc rcvicwcd dicr complclion of nonroulinc radiological work (work that would triggcr Lhc 
lcvcls spccificd in Aniclc 312,3). Rquircmcnts for posl-job rcvicws includc dccumcnuuon of rhc following 
information: 

n, Specific job pcrformcd, including location 
b. Original dosc csumau: for complcliy thc job and how i t  was ulcuhlcd 
c. Rcsolvccs rcquircd 
d. Prauuonsukcn 
e. Namcs and tillcs oTpeoplc performing job 
I: Problcms cncountwrd 
6. Soluuons to problcms 
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h, Abnormal occurpcnc~s 
i, Timc requid forjob 
j, N u m b  of pcoplc required 
k. lndividuol wrd t o J  dosc forpb 

353 kwnvxXarncd 

Lcsons tmd arc nvailnblc from poqiob rcvicws md rcpons of past radiologid cvcnti on sile and at otha 
fxilitis. Thc ndhtion pramtion opnimtion, in conjunction with Ihc mmqcmcnt, should cvalu;lu Scssons 
Iwmcd. pmvidc prompt dismbution, and incorpontc thc Icsrocrs inlo thc Radiation Pmlcction Prcpm, the 
ndiologd training program. rchLod operations, and program documcnmtion, including this manu& 

" 

I 
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PART 6 Speclal Appllcallons 

This pan providcs supplcmcnd information to aupcn t  thc basic rcquircrncnu of thc LANL Rodiolo&a.l Conrrol 
Manlrol. Aniclcs 361 through 365 providc information LO bc uscd in cnhancing Ihc LAN., Radiation Promtion 
Progmm. WrittEn guidance md rcquircmcws conmincd wilhin DOE dccumcnls, consensus smndards, or fcdcml 
rcgulotions Uiat dclinatc specifics for cach application arc rcfcrcnccd. 

Aniclcs 361 thrwgh 363 of his part apply to thosc faciliucs whcrc &c majority of the work or opcntions involvc 
thc subjcct ndimuclidc xi thc significant sourcc tcm. This p m  is not intcndcd to apply LO i;rCilities that use the 
subjcct ndionuclidcs in lhilcd or mccr amounu, such us mlytid 1 a b n ~ r i c s ,  

361 Plutonium Operations 

Exposurr: LO s m U  quantities of plutonium is pcrccivcd to prescnt mar  risk than cxposurc to othcr ndionuclidcs. 

for pluionium arc slow, For thcsc rcxwns, Ihc following rcquhmcnts shall be met, 

1. Primary cmphuis shall bc phccd on cnginccrcd fwturcs 10 conkin plutonium and to prevent airbomc and 
surfxc conmminetion, 

2. In addition IO thc provisions of thc M L  Radiolop'cat Conrrol Monul ,  guidance condncd in the document, 
*'Halth Physics ,bland of God R;lcliccs for Plutonium Facililics," PXL-6534, should bc considcrcd for 
plutonium opcntions at WZ.  Thc"Hc3lth Physics M3nual of Good hct iccs  for Plutonium Facilities" 
providcs spccific guidrvlcc rclatcd ID dosimcty, radiological rnoniioring, instrumcnmion, contamination 
conaol, and appliwblc ndiologiul control proccdurcs, 

Whilc this is not truc, low IcvcL of plutonium in thc body arc dif P \cult 10 mc;Lsurc and biological rcmovnl proccsscs 

362 Uranium Operatiocs 

Nptunl, dcplctcd, md lowcnrichcd u n n i u m  arc unusual in that thcu chemical toxicity is morc limiting in Lhc 
human body thm their mdioactlvhy. Also, prwcsscd uranium sometimes contains msmnic and orhcr 
ndionuclidcs from rccyclcd malcrrals. 

For thcsc mwns, in addition to Lhc provisions of Lhc W N L  Radidosical Conrrol Manual, h e  guidance condncd in 
Lhe document, "Hcdlh Physics blmul of Good hcl iccs  for Uranium Facilitics," EG%G-S30, should k 
considcrcd for uranium opcnuonsnt LA!!, Thc"Mcdth Physics Manual of Good Pnctices for Unnium Faciliticsm 
providcs spccific guidance rclntcd LO managcmcnt conwls, ndio1ogic.d monitoring, contamination conml, and 
intcmal and cxtcml cxposurc controls. 

363 Tritium Opcrutions 

Thc following chmctcflstics of tri'durn tcquirc considenlion in Lhc implcmcnution of the LANL Radiation 
Rolcction Program tritium facilities. 

1. Tritium crnils: Iow-cncrgy ~ L I  panicles, which cannot k monitored using cxlcm11 dosimetcrs. Conxqucndy, 
thc usc of b iosuy  mmurcmcnts is rcquircd to cvaluatc workct dosc. 

2. Workcr cxposure to mtium as wnkf vapor resulls in a. much patcr dosc thm cxpasurc to clcmcnral tritium gas, 

3. Nonnnl pcrsonncl friskins l c c h n i q u a  we incffcclivc lor milium. Consqucntly, P high rcliancc is pbccd on 
wotkcr bioassay and mutinc conl;lrnination and ahnonitoring progmms, 

4. B ~ u s c  d iu  high pcrmability. uitiurn is dificult IO eonuin. Special aucntion should bc dircctcd to thc 
sclccuon of pcrjond pmtcctivc cquipmcnt and clothing. 

For thc above muons, guidancc condncd in thc dccumcnt, '*Hdt.h Physics Manual of G a l  Pmcticcs at Tritium 
F&itics," MLM-3719, should k considcrcd for tritium opcnlions at VCNL. 7'hc "Hmlrh Physics Manual of Good 
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Pncticts at Tritium Facilitics" providcs specific guidulcc rchicd to in-1 doshcay, conurnination and air 
monitoring, uitium conlainmcnt pnctices and tcchniqucs, and pus0n;ll protcctivc quipmcnimd clothing sclcction, 

364 Accclcrutor Operutions 

Special considmtions ~ssociotcd with oceclcmtor hcilitics includc urmmcly high dosc mm, high-cncqy and 
hmvy pyriclcs. gcnusltion oractivation products, nnd dctcction and monilonng diflicultics associ;llcd with pulsed- 
or high-cnctgy dation.  

1, In oddition to k provisions o f t h c W &  Radiological Control Manual. guidvlcc contained in thc document, 
" H d t h  Physics Manual of Good prirticcs for Accclmtor Facilities," SLAC-327, should bc considcnd for 
nccclcntor o p t i o n s  at LANL. Thc "H4th  Physics Mmwl of Good Pncticcs for Accclcmr Facilitics" 
providcs spccitic guichcc rclntcd to radiologid monitoring, doshctry, shidding design, usc of inlulocks, pnd 
' p m d u r c s  and admhisantivc connls. 

2. The rcquircments spccificd in DOE Ordu 98012s. Usdcty of Accclcntor Facilities," must bc followed at 
accclmtor facilities and should bc inco ntcd into LANL Radiation Protection h b m  documcnudon, In 
Ihc cvcnt of any lcxicd, sunurtic, or dc!!itional d i f fmces  in and between the roqumcnls of his manual 
and DOE Ordcr 548025, contracurs arc dclcjiatcd thc discrdonaty authority 10 mdlgmlc w h m  possiblc 
and cvolvc radiation d c t y  proccdurcs (0 lbcally constiLulc Ihc bcst compromise. 

3. Sdcfy dcviccs and'intcrlodcs shall bc opcntiond phot 10 and during opnhon  oru beam. Opcntionill sum 
shall bc vcrificd by mting, 

4. Consideration should bc givcn lo thc infonnntion providcd in ANSI N23,l. W o l o g i a l  Sdcty in thc Design 
nnd Opcntion of Pyticfc A C C E I ~ ~ O I S I "  for oceclcntor openlions nt LAHL 

365 Radiation-Cencrnting Devices 

Spccirrl considmtions clssocinkd with Ihc usc of ndidon=gcnmting dcviccs includc thc prcscncc orcxmcly  
high dose ~ L E S  and thc potcnthl for unconvollcd exposures, Opcntion of thcsc dcviccs rcquhs stringent physrcd 
and adminisrnf.ivc conmk to prevcn~ovmposurc or o p t i n g  and support pvscrnncl and those in adjlrccntwork 
m. Thc following m pmvhions for applicable typcs of ndhdon~gcncmtjng dcviccs, 

1, DOE 5480,4 mandata the usc of ANSI fi43.3, "Amcrian National Smdmt for G e n d  hdiation Salcty for 
Insmlhtions Using Non=Mcdicd X=hy and Scaled Gamma-Ray Soma, Encrgia up IO 10 McV," for 
opmtions involvingthc irndiation of malcrids. 

2. DOE 5480.4 rnandaks the usc of ANSI N432, "Radiation Safcty for S h y  Dillnction and Fluowcncc 
Analysis EquipmcnL" for opcntions involving onc or mort  of thc following devices, 

n. I Analytical diffraction and fluorcscencc devices 
b. Scaled sourcc irradiators uscd fordiffraction suldics 

3. Linc managcmcnt, in conjunction with ESH-12, shall cstablish thc ndiolo *cd control roquircrncnts for 
incidcnul x=ny devices and indirectly ionizing ndiotion dcviccs such w 2 ccwn mimscopcs, clcctron bcnm 
wcldcrs, flash x-my gcncmtors, cxpcrimcn Wpmiotypc acctlcntor nnd ndblrcqucncy suuctm, high-powu 
micmwuvc syslcms/gcncntors, and ficld mission electron barn  diodes. 

4, Dcviccs for mcdiwl usc s N l  bc regislercd wilh UIC ~pproprhtc rtguhloy sgcncy, if required. The sutc of New 
Mako has rcqucstcd that LAN% not rcgislcr its mcd~fal x-my dcviccs. 

5, For ndiogmphic dcviccs, Ihc followingconml rcquiruncnrs apply. 

p, On=sitc opcntions with dcviccs eondning s d c d  sources should bc conductcd in accordn.ncc with thc 
rquircmcnrs condncd in Title I O  CFR pyt 34, "Liccnscs for h d j o g n p h y  and Radiation Sdcty 
Rquircmcna for bdiogmphic Opcntions," Howcvu. thc licensing rquiremcnts of Ihhc part do not apply 
,for an& DOE opcr;ltions. 
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b. DOE 5JS0,4 mandala the usc of A‘S1 N43.3, “Amcrian National Smdard for Gcncnl Radiation Sdcty 
for Insulhuons Using Son-Mcdial X-Ray and Salcd Gamrna=Ray Sourccs, Encrgics up LO 10 McV.” for 
on=si[c opcwlions with dcviccs olhcr than &cd SOUTCCS, 

c. On-sitc opcntions conducicd by off& conuaciors shall bc approvcd b linc mrulsgcmcn[ in coordination 
wilh ESW-I 2nd thc ESH-I:! sourcc rcgistnr. This proccss shdl cnsurc x c conmcmr ha.. II valid Nuclcv 
Rcgulamy Commission or ugccmcnl smic l iccnsc and lhnr Ihc opcntiond und cmcrgcncy prwdurcs arc 
current and availablc. 

_!, 

6. Safciy dcviccs and inicrlocks PI fixcd insmllations shall bc opcnlional prior lo and during gcncnlion of P 
ndintion ficld. Opcntiowl SmluS shall bc vcflficd by testing. 

7. In Ihc cvcnt of any lcxical, scrnmtic. or definitional dilfcrcnccs in and bctwccn thc radiation ,ufcry proccdurcs 
and posting/lhcting rcquucmcnts of his manual and s i m i h  rcquircmcnL$ contained in Lhc ANSI N432 and 
M3,3 national consensus x-ray s,mdards, conv3cu3rs arc dclcgatcd thc discretionary authority LO mdgmatc 
whcrc possiblc nnd cvolvc ndnuon wfcly pmcdurcs and postinr%bclinl: soluuons considcrcd to lowlly 
constituic thc kr compromisc tciwc.cn olhcrwise conflicting ndlrrlion .salcty and postinmkling guidrrncc. 
Such radiation d c 1 y  proccdurcs und postinflabcling conflict rcsolution musl bc oricnled toward Ihc pr imiq 
god of achieving Lhc grwtcsl proccdurd and scmanuc posiuvc ndintion safety impact, 

http://tciwc.cn
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PART? Constructlon and Rostonllon Projms and ACttvltlcS lnvolvlng Enorgotlc Mot@rlals 

Consauction Fd r cpmion  projccu, including dcconmimtion ;md decommissioning OW), remadid action, of 
other ~clrons involving mamls bat contain low levels of ndionctivity, my prcscnt spcchl problcms and rcquk 
sile-specific or progr.dn-s~ific control methods. H d t h  nnd .dc;y plms ye normally dcvclopcd 10 specify 
controls for Jl types of ratontion m p m s  includin thc Formcrly Utilizcd Sites Rcmcdi;ll Action Progmm 

involving cncrgctic m a i d s .  
(FLISRAP), U m i u m  Mill Tailings \ cmcdhl Action fbMTRA) pmjccls, othcr rcstontion projccts, and activities 

371 Rquircmcnts - Radologicd opcmtions and work activities at construction and cnvironmcntd mtontion pmjccrs and activities 
involving cncrgctic maicrids shall bc conductcd in occordvlcc with this manwl and hcility.spccific ndhtion 

Pcvcls ofdiatctivity, the uscofhavy consmrcrion orwthemovin quipmen4 und/or bc 7 ingorcncrgctic 
mtcrials, thcsc projects rcquh scnnc radiata icul considerations di 7 fcmt from othuoctivitics govcrnod by thc 
w L  Raciiulu,yicul ~ u n r r o ~ ~ o n w r ~ .  1 a c ~  JiL(*) - For thc following specific subjcct arcas, thc radiological requircrncnls of thc W L  Rudiolo&al Conrmf M u n d  
my bc modificd by thc limilcd npplicntion or thc provisions of Aniclc 113.3. ?hc &dintion Protection P m p  
m g c r  is authorized to change mandatory "shall ' rcquinmcnts to "should" to hcilimtc hplcmcntation 01 
mdiolqicd conmk in thc folfowing spccfic subjcct arm. Thc :tlfeftcd linc orgmhtion hm thc rcsponsibilicy 10 
documcnt Ihc leehniwl qu~valcncy of dtcrnativc solutions. l°CYRW*r*(r) 

1, Pcrf'ormnncc goals nnd indam approprhtc 10 rcmodial activities and 3ctivitics involving cncrgclic mtcrinls 

2, Pcrsonal protcctivc cquipmcnt rcquircrncnu and pncticcs to accommodate ohcr hmrds on tbc si& 

3. Usc of rcsphtory protection during normd conduct of opcntions duc to k k  of cnginccnng controls and thc 
tcmpomy nxm of lhc work 

4. Usc of contamination reduction carridors,to accommodate Lhc movcmcnt of pcrsonncl and h a y  quipmcnt 

5, Mcthods 10 obuh  rcpnrxnmtivc smplcs for thc rclasc of tquipmcnt und rnnlcrbl from work ;I~C;LS 

6. Surveying of malchals rclwad from Soil Conraminstion Anxu that cxhibit frcqucnt conmination mnsfcr 
PrOpeniCS 

7. Prcccdcncc of stale and fcdcnlly mandated soil c l w u p  criteria over surfacc connminauon crilcri;l h t  
ohcwi!ic apply 

8. Monitoring and s w c y  frcqucncy for inactive facilities or h g c  arm LhaL ye hfrcquurtly occupied 

9. Outdoor siongc of uncontdncd, bulk mdioactivc match&, such os canmiwlcd soil 

10, - Posdngs of privately owncd and adjeccnt propcrty 

11. Evelwtion of outdoor air-rnonitorhg mcthodologics Lhat ukc into m o u n t  dust loading. cnvhnmcnul factors, 

12, Critffls for suspension of opcnuons undcr inclcmcnt conditions, such as wind, snow, or icc 

mution proguns (scc Appendix 1A). In light of the spcdal malurc of thcsc activities. which iCally involvc low 

. through P vxicty ofdccontamimdon sti3uons 

I D L w r N d  

and supplcmcnul bmthingwronc sampling 

372 ~ n v i r d n r n c i ~ r ~  Condition$ 

Inclcmcnt wwthcr or othcr cnvironmcnbl conditions may disrupt ndiologicd conmb. 11'this occurs, the following 
actions should bc c o n s i d d .  
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I ,  ?IC usc of covcrs, wind mccns, and run-off collccdon brrsins to preclude Ihc inadvcncnt spmd of mdioncti~e 
malerial 

2, Provisions for work=sile pcrsonncl tb ;\sscmbtc and bc monitored prior to rclc3sc or continuation of work 

3, Evaluation of work arc2 to dctcrminc if D n c d  cxisu for modificd work conuols or dcconminalion 

373 Other Workphce Hawrd5 

Radiological conuols should bc implcmcnlcd in il balmccd way io cnsm thal promtion from all workphcc h m d s  
civl bc irnplcrncnlcd, "IS to considcr includc Lhc following, 

1. Gcncnl construction h m d s  

2 Conlincdspaces 

3. Flamrnablc matcrhls 

4. Rmctivc chcmicals 

5. Hcatsues~ 

6, Chcmical cxposurcs 

7. Encrgizcd clccuicd cquipmcnt 

8. ' Biolo&al huuds 

9, Rowing quipmcnl 

10, Xoisc and vibration 

11. EXc;Lv;Itiom 

12. Encrgctic rnatcridls 

13, Drilling opcntions 
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Append I X  3A 

Checktlst for Reduclng Occupational Radlatlon Exposure 

Prellmhry Planning and Scheduling 

1. P h i n n d m c c .  
2 Dclcic u.nnatSS;UY work 
3, Detcnninc cxpcctcd radiation, conumimtion, and airborne ndiwctivity Icvcls. 
4. Estimtc COll#tiVC &Sc, 

5, Squcnce jobs. 
6, Schcdulcwork 
7. Sclc~ct P tnincd and cxpcricnccd work forcc, 
8, Identify and coodirulc t~sourcc rcquircmcnts. 

Prtparndon of TechnkaC Work Documents 

1. Includc spccid ndiologicl conwl requircmcnts in tcchnicd work documents (c.8.. SOPS), 
2. W o r m  AtARA pre-job review. 
3. Plan PCCCSS to ond cxit from thc work arc& 
4, h v i d c  for scrvicc lincs (air, welding, vcntiltion). 
5, Provide communication (somctimcs includes closed4rcuit kkvision). 
6, Rcmovc or shicld sources of radiation. 
7, Plan for installation of tcmponuy shielding. 
8. Dccontaminatc or covcrp t~3s  with loosc conuminacion, 
9. Work in lowest ndhtion, contamination, and airborne ndioxtivity Icvcls. 
IO. Pcrfom 1 ~ s  much work ils pmticablc oulsidc ndiologiul areas. 
11. State rcquircmcnls fWSQ~d;ud took 
12. Considcr spcchl tools, including robots. 
13, Stlrtc staging rcqu*ments for motdds, pans, and tcols. 
14. Incorpante ndiologhl control hold poinu, 
IS. Minimize discomfort or wwkcrs. 
16. Rcvisc cstimtes of pusan=rem. 
I?. Pt.tp;uc ndiologieal work permiti, 

Tecmpomry Shit Ldhg 

1. &sign shiclding IO includc sues considcmtiona. 
2. Conml inslallation and removal by wriucn proccdurc. 
3. Inspccr after installation. 
4. Conduct pcriodic ndhtion survcys. 
5. Fnvcnr dynagc wuscd by hmvy icmponry shielding, 
6, Bdnncc ndhtion cxposurc rcccivcd in installation q n i n s t  wrpmrc w e d  by instdlation, 
7. Shidd trawl IWUICS. 
8, Shicld components with nbnomally high ndiation lcvcls cy ly  in thc mainmncc h o d .  
9. Shicld position occupied by workcr. 
10, Mom directional surveys to improw design of shielding by locating sourcc of radiation. 
11. Usc mock=ups to plan tcmpnry shiclding dcsign and insdhtion, 
12 Considcr usc of walc~lillcd shielding. 
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13. Considcr worker safcty and industrial hygicnc issucs when working wilh l ad .  

RchcadnC: and Sn’eflng . .  
1. R e h a m  
2. Usc mock-ups duplicating working conditions 
3. Usc photographs and vidcolqxs 
4, Supervisors conduct briefings of workcrs 

Pqforrnfng Work 

1, Comply with technical work documents and ndiologid work pvmits 
2. Post ndiation Icvcls 
3, Kccp unnccasruy pcmnncl out of ndhtion arcas 
4, Minimize ndhtion cxposurc 
5. Supervisors and workm kccp mck ofmdintion cxposurc 
6, Workcrs m i s t  in radiation and radioactivity mcuurcmcnts 
7, Dclcpu: radiological control monitoring rwponsibilitics 
8, Evalutc usc of fcwv workcrs 
9. Rcwalustc rcducing radiation cxposurcs ;md intcmal cxposurcs 
10, Compiuc actual collcftivc dosc against prc-job cstimaic 
11. Rcvicw work pncu’ccs to scc if changes will rcdocc dosc 
12, Coordinatc personnel at the job sitc IQ reducc nonproduclivc Limc 
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AppendIx 38 

Physical Accoss Controls for High and Very Hlgh Radiation Areas 

1. - Onc or more of thc following features should be used for wch c n m c c  or IICCCSS 

such that P pcrson could cxcccd n wholc-bdy dose of IO00 m m  in MY 1 hr. 1*CmlusJ11(~5Qm) 

3. 

b. - A dcvicc that functions automatically to prevent ux or opedon of thc rndbtion SQW or ficld whilc 

c. - A cctnml dcvice that cncrgizcs P conspicuous visible or audible alym Signal $0 that Lhc n cnlcrin 

6 - Entiy ways that m iockcd, cxc t during pen'& when occcss IO thc ;vcp is rcquircd, with positive 

c. - Continuous dinxt or electronic sweilhncc.th3t is capable of dclccung and preventing unuuthorizcd 

f. - A control dcvicc h t  automatically gcncntcs oudiblc and visual altum signals U] a l a  pctsonncl in h c  
nrw bcfon: usc or opcntion of thc radiation SOMC and in sufficient timc to pcnnit cwcmtion of h e m  ar 
~ctiwtion of P scconduy control dcvicc hat will prcvcnt usc or opcntion of the sourcc 1'Cn ~ L W ~ W W  

2. - In addition to thc a h v c  rcquhmcnls, addit iod rnasurcs d l  bc 9plcrncnled to a s p  pcrsonncl arc not 
able 10 pin acccs~ ui Vuy H ~ g h  Radiation Ams when dosc n(cs arc m cxccss of LIE posting rcquircmcnts for 
Vcy Etgh Radiation Arms spceifcd in Table 2.3. *°Cpk ~ ~ l W Q S = @ )  

3. - Physical DCCCSS conwls over Nigh and Vuy High R3didon Arm shall bc csbblishcd in such o way that 
thcy do not prcvcnt P person fmm laving thc w. ~ * C J W  m'*lW(*)*Wc) 

int to (I High W t i o n  
Arw. and MI bc uscd for ach cnmncc or actcss point to u Nigh bdhtion Arw w R" crc ndintion lev& Osist 

the ndhtion lcvcl to bc rcduccd bclow that lcvcl dfining a High Radiation A m  1ocrr &ra -2% A control dcvi'ce that pnvcnu cnuy to rhc am when high ndbtion lcvcls &tor that u n MI musics 

pvsonncl in 1 O C n  a J U O l ( r ) ,  

thc High Radiation 

anwl ovm c;r& w-ntty 10 

entry IO cm mSJOl(c), 301(rn) 

and thc supervisor of thc activity ;vc made a w m  or thc cntry 1.C I F O  Ps.W(W& 

tp (Q,Sa(.) 
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Appondlx 3C 

Personnel Contnmlnatlon Control Ptacttces 

1. 

? 
CI 

31 

4, 

5. 

6. 

7. 

8. 

Workcrs should inspccl protrctivc clolhing prior lo usc for tars, holts, or split .sans hi would diminish 
promtion. A n y  dcfcctivc itcms should bc rcplwccd with intact prowuvc clolhing. 

ptotcctivc clothingas prescribed by hhc radjological work pcrmh should be selected b w d  on he conhmimdon 
lcvel in rhc work m, lhc anticipalcd work acuvity, worker h d h  considmtions, and rcprd for 
nonndiologicd hazards h t  may bc prcscnt Table 3-1 providcs g c n d  guidelines for sclcctim. As rcfcn?nccd 
in the ublc, I I  full at and doublc sct ofprolcctivc clolhing iypiwlly includcs thc following, 

Full Set of PCs 

0, covcnlls 
b, Cotton glove liners (optional) 
c. Glorcs (spccify typc: lam, wiunl rubber, CE.) (if lincrs not worn anothcr pair of glovc. must bc worn) 
d. Shwcovcrs 
c. Rubkrovcrshocs 
I, Hood 

Double Set of PCs 

a. Two p;lirs of covcnlls 
b. Cotton glovc hcts (opliornl) 
c. Two pairs of gloves (specify typc: htcx, natunl rubbcr, CLC,) 
d. Two pairs of shoc covcrs 
c, Rubber ovcrshocs 
1. H@Qd 

Couon glove lincrs may bc worn insidc standard glovcs for comfort but should not bc worn donc or considcrcd 
ns n layv of promtion. 

Shoe covcrs and gloves should bc surficicndy dmbfc for the inrcndcd usc, h t h c r  or a n v s  work glovc~ 
should bc worn in lieu of or in addition 10 standard glovcs for work acliviucs rquiring additional strcngth or 
abrasion rcsismce. As ~ppropna~c. i t  is rquircd that Ialhcr or a n v w  work glovcs bc moniiorcd for possiblc 
conminnLion buildsup whcn hmdling unclad uranium iums such as aslings and mciblcs u , d  for melting 
unnium. 

Usc of hard ha&. d c t y  shocs, and sicty glmc.. in Canminution Arm should bc conwllcd by thc 
ndiological work pcrmil. Hard hob dcsrgnalcd for usc in such arcas should bc disrinclly colorcd or mukcd. 

Shoc covcrs und glovcs should bc = u r d  or tapcd 01 thc covcnll lcgs and slccvcs whcn ncEcss;uy to prcvcni 
workcr conbrnimuon. Tape should bc tabbcd io pcrmit m y  rcmoval. Only rn&&.ing upc is acccptablc. 

Supplemental p k c t  or clcct.ronic dosimctcrs should bc worn ouuidc Ihc prolcctivc clorhing in  n mmncr 
acccssiblc 10 thc workcr, Workcrs should pro\cct such dosimctcrs from conmination by placing rhcm in iur 
outer covcrdl pxkct or in plastic bags or pouchcs, 

Oulcr pcno?;ll clothing or pcrsonnl undcnvcv should not bc worn undcr prolcctivc clothing for cnvy to High 
Conmimuon Arc;rs or dwing work condilions rcquiring P doublc sct orprotectivc clolhing. 
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* PROTECTIVE CLOTHING I 
LOW R W V A B L E  MODERATE REMOVABLE 

(10 tu 100 !Jm Table242 CONTAMlNAnON LEVELS 
(>lo0 timtsTaMe2-2 

(l to lOtlmT8blo2*2 I valuej) 1 CONTAMINATION LEVELS CONTAMINATION LEVELS HIGH REMOVABLE 

WORK ACnvlfYbiu value) I I V8lUeJ) 

Routinc 1. Full set of p r o ~ ~ ~ t i v c  
clolhing 

Full set of prolativc 
d o ~ n g  

Full set of protcctivc 
clothing, doublc gloves, 
doublc shoe covcrsJ 

Doublc set of prolc~tivc Doublc set of pmtcetive I clothing, work ~ I O V C S  I clothing, work glovcsd I clolhing, work glovcsd 
FUU set or p m t ~ c t i ~ ~  1 H a v y  work 

FuU SCL of impcnn blc Doublc sct of prolcctive Doublc sct of protective Y dolhing (outer SCL dothing and irnpcxmmblc 
Work with 

pmtcctivc clothinb 
impcl;jlioblc). rubber ourcr$othing, boots rubbct 
h a  

Rcnrovtrt of Prutecrivc Clolhiiig 

PoicntiaUy conwninatcd protcclivc clothing should bc rcmovcd wilhout spmding contamination and in putjcuhr 
without conmminathg,lhc skin. Workcn should bc insuuckd not LD much Qc skin or pbcc anything in h c  mourh 
during pmtcctivc clolhing rcmovd, Insuuctions for pmtcctivc clothing n m o v d  comfw3blc to Ihc scqucncc 
prcscntcd bclow should k postcd ndjaccnt to be slepoffpod in wcardancc with hrtidc 33.6.  

Scqucncc~aorKcmo,a Full Set of Prottcdw Cluthlngaf the StepOflPOd 

Always cnsw lh3c u ndiolopicd conml tcchnicinn is prcscnt to pmvidc wit monitoring and ohcr sssisuncc during 
exit from Lhc m. Thc ndiologiwl conml technickn is smtioncd in Ihc slepoffpod ma, wcving a 1cvd of 
protcctivc clolhing and mpimory proicction npproprinlc Tor thc conurninahon cxpcctcd, 

Bclon stcpping out of thc,Conmindon A m  or Ahbornc Radiwctivity Arw LO llrc skp-offpd, he workcr 
should perfom the rolIowing 

1. Remove d1 cxposcd upc using labs. 
2. Rcmovc rubber ovcrshocs or outer shoc covcrs. 
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3. Rcmovc hood from front to rcrv whilc ruming insidc out. Avoid rouching outer hood surfaces. Altcrnakly, 
using d c t y  scissors, cut thc botiom front of the hood k l o w  thc f x c  opcning and rcmovc Ihc hood from front 
to rw k i n g  wcful not to louch ouicr hood surfaccs, 

4. Rcmovc rcspintor, if appliublc (cxmisc carc u, avoid conbminating thc fxhl arm whcn pcdonning this 
stcP)* 

6. Rcmovc dosirnclcr, p3sq 10 ndiologicnl mnml icchnician who wiU monitor iL, and p lxc  it in n clcan location. 
7. Rcmovc covcr;llls, insidc out. touching inside only, 
8. Ti~kc down b d c t  closurc, if appliwblc. 
9. Rcmovc lap or futcnw fmm inncr shoc covcr. 
10. Rcmovc a h  shoc cavcr. placing shoc onto c l an  ncp-off pad. 
11. Rcplacc b;uricr closure, i f  opplicablc, 
12. Rcmovc clolh glovc lhcn  or olhcr inncr pair of gloves, 
13. Commencc whole-body frisking, 
14. Tnkc P nose: swipe if spccifid by ndiologicol work pcrmiL 

Thc scqucncc for rcmoval of supplcmcnul dosimctry is Qcpcndcni upon whcrc the dosimcy was worn and LCC 
potential for contamination, 

5. Rcmovc OULCT pair ofglovcs. 

Scqucncejor Removing u Double Set o/Profcctiw Clolhing using Two Sfcp-OJf Pa& 

Always cnsurc hat  o radiological conuol kchnicim is prcscnt to providc cxit monitoring and olhcr sssistancc during 
cxir from the 
prowtivc clolhing and Espintory proicclion appropriale for Lhc conurnitmiion cxpcctcd, 

Bcforc stcpping to thc inncr stcp-off pad, thc workcr should pcdorm thc following, 

1, Rcmovc all cxposcd mpc using ubs. 
2, Rcrnovc rubber ovcrshccs or outcr shoc covcrs. 
3. Rcrnovc hood from from tD rw whilc lurning insidc OUL Avoid iouching ouicr hood sdnccs, Alicmolcly, 

using d c t y  scissors, cut thc bown front of thc hood k l o w  thc Pice opcning and rcmovc the hood from front 
to rear king cucful noL to touch outcr h a  surfxcs. 

4, Rcrnovc o w r  pair of glovcs. 
5 ,  Rcmovc outcr covcridl, insidc out, iouching insidc only, Working ncros thc conuol line, Ihc ndiological 

control tcchnician may cardully mist in this stcp, 
6, Rcrnovc tipc from inncr covcnll and stccvcs, 
7, Rcmovc inncr bmicr closurc, if appliwblc, 
8. Rcrnovc a c h  o u r  shoc c o w ,  stcpping on inncr stcp-off pad s each is rcmovcd. 

Bcforc stcpping to Lhc ourcr slepoff pad, Lhc workcr should pcrform Ihc following. 

9, Rcplxc innct banjcr closurc, if oppli~ablc, 
10, f i v c  the mdiolosicd control tcchnichn rnonimr hands and bwom of shoe covers to aamin dcmcc of anv 

Thc mdiologiwl control tcchnicim is shtioncd in the stcpsff pad YW, w&ng n lcvcl of 

- " 
conmina tion. 

11. Ihvc adiologicd control tcchnichn monitor rcspiritor, h a d ,  neck. and shouldcrs. I f  no conmination is 
dcteclcd, rCmovc rcspintory prowlion, If conLuninalion is dciecvd, dcconmmin3lc or covcr w i b  upc prior 10 
rcspintor rcmovd. 

12. Rcmovc ncxt layer of glovcs. 
13, Rcmovc dosimctcr, p w  to ndiologiwl convol tcchnich who will monitor il, and plxc ii in a clan lowtion, 
14. Rcrnove inncr covcr;lfls, insidc out, touching insidc only, 
IS, Takc down btlrricr closwr, if appliublc. 
16, Rcmovc tqx or fastener fiom inncr shoe covcr. 
17, Rcmovc wch inncr shoc,covcr, placing sbw onto c lan  stcp-offpd. 
18. Rcplacc bruTicr closurc, ifappliwblc. 
19. Rcmovc cloth glovc lincrs or olhcr inncr pau of glove% 
20. Cornmcncc wholc-body frisking, 
21. Takc o nosc swipc. 
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Thc scqucncc for rcrnovd orsupplcrncnhl dosimetry is depcndcnt upon w h m  the dosimetry was worn and the 
potcnti;ll for contamination. 

Use o$Mult/plt S t tpUf lPads  

1. Multiplc stcpoff pxls should bc uscd ut control dls from High Contamination AfE3s. Rmc pa& dche  
intairn canml rncisum wilhin the postd am 10 limit Lhe spread of mnminution. The foUowing controls 
aPPlY* 

e ?he inncr stcpoff pad should bc lowlcd immcdiotcly outside thc highly contamimtcd work rn but b a  
within the poslod aru 

b. Thc worker should rrmovc highly conumimtcd OULCT clolhing prior 10 stcpping on Ihc inncr stepofY~~~I, 
, c. Additional sccon$uy stcp-ofl' adse stiU wilhin Lhc posted we my bc Llsod as ntccss;lfy to restrict LIlc 

d. Thc final or outer stepsff pad should bc h t c d  immcdi;llrly outside the Contanhation Arts. 
c. Rcspintors ;VE not to bc rcmavcd ut the inner stepsff pnd but at the sccond srepsll pad or further away 

from thc Conmination A m .  

spmd of contamination out o P thc imrncdhtc a m  
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Appendlx 30 
Guldollnos lor Monltorlng Porsonnol with Hand-Hold Survoy Instrumentsa 

Ccncml Requirements 

1. Vcnfy hat Ltrc insvumcnt is in scyicc, rcsponsc-chcck thc fflstrumcnt set i t  10 h e  proper sc;rlc, and sci thc 
audio oucput so i L  a n  k h a r d  d u n g  frisking. 

2. HoId probc lcvs h 0.5 hc%s from sutfxc k ing  survcycd for km and gmm conmination and lcss than 
0 3  inchcs for alpha anrunmation. 

3, Movc probc slowly ovcr surhcc, IC% than 15 (0 2 inchcs per .second, dcpcnding on thc sizc of Ihc probc. 

4. If Lhc count mbz incmws nbovc backBound during frisking, pcru~e lot 5 m 10 scconds ovcr thc -10 provide 
adcquatc time for insrmmcnt rcsponsc. 

5. If Lhc count m21tc incrc;r(;cs 10 P valuc grater h n  the prc=csbblishcd conminabon limit (minus background) or 
Lhc insvumcnt d m s ,  rcmain in Lhc m wd notify ESH-I personnel. 

6. Thc wholc-body frisk should mkc at Imt 2 to 3 rninuics lorach eypc o r c o n m i m ~  

I 

Pcrformancc of MonLorlng 

1, Fnsk lhc hands bcfoorc picking up Lhc probe. 

Z Pcrform rhc frisk in thc following ordct. 

n. Head Cpausc at mouth and no% for approximaicly 5 sec) 
b, Neck and shoulders 
c. Arms @ausc rit c k h  clbow) 
6 Chat and nbdomcn 
c, Back, hips, and s a t  of pnu 
f, Lcgs ( p a w  at each knec) 
g, Shoc tops @;lux at back of Icg cuff) 
h. Shoc bottoms @aut at solc and hccl) 
i. Pcrsonncl and supplcmenbl dosirncters 
j, Frisk olhcr personal items c;rrticd by worker, such xi n o t c b b ,  pcns, kcys, cte, 

3. Return thc probe t o , h  holdcr and Iwvc thc ;urn, Thc probe should bc placcd on the sidc or hcc up to allow thc 
ncxt pcrson ~3 monitor his or hct hands bcforc handling thc probc. 

aCompmbIc instructions Lo host prwmcd hcrc should bc postcd ndjaccnt u3 monitoring insttumcnls in occorhncc 
with Article 338.8. 

I 
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PART 1 Rrtdiooctivt hlaterbl Idenlifia+lian, Storugr, and Control 

Radiodvc  malcrid and ndioxtivc sourccs arc dcfincd in this manu! according to thc usc of Lhc ms. 

1. For thc purposcs of this mmmu;rl, n d i o d v c  mkrial includcs any mtcrial, quipmcnt, or systcm componcnt 
dctcrmhcd to bc connminaicd or suspcctcd of king contuninirtcd. Ilcms l0c;llcd in known or suspcclcd 
C o n m i d o n ,  High Conurninnlion, or Airbornc Radioactivity Atcas and having thc potcntid to bccomc 
conminntcd m considercd radioactive matcri31. Radioactive mntcrial dsa includcs activated rnatcrid, s d c d  
and unscalcd sourccs, and any other mrrmri;lls that cmit ionizing ndhtion, 

2. For purposa of u;rnspomtion in nccordancc with D c ~ c n t  of Tmspomtion @OT) rquinmcnts, 
ndioxtivc malcnd is dcfmcd as Lhosc ma1criu.h havrng a spccific activity p t c r  h n  0,002 pCi/g, 

3. For sourcc control purposes. a ndioactivc sourcc is a ndioachc rnatcrid cncapsulmd or bondd strongly 
cnough to prcvcnr lass and djspcrsd of Ihc ndjoacthc mtcrial undcr Ihc conddons of LSC nnd w w  for which 
h c  capsulc or bond was dcsiped. Thc emissions of the sow nrc typically inlcndcd for continucd oc rcpctitivc 
usc a a sourcc of t a t  ndhtion. 

In accordmcc wih DOE NSsDO.9, "Sdcd hdo3ctivc Sourcc Accountability," a salcd ndiomtivc sdurcc is 
radioactive rn~tcrid that is conmincd in P mlcd capsulc, scald bciwecn laycrs of nomdjoactivc mkrhl, or 
f i i l y  fixcd to P nonndiacovc surfilcc by clcctroplating or olhcr mc;LIIs. Controls for thcsc rypcs of .wua ;111: 
dcscribcd in Mklc 431, 

411 Requirements 

1. 

2 

3. 

4. 

- Itcms in Conmination, High Conmination, Airbornc Radioactivity Arms, or w s  with thc potential for 
activation shall bc considcrcd c0ntarnimk.d until swcycd and rcle;~scd,~~c~~ a s g l l o l ( a ) ~ ) ~ )  Any quiprncnt or 
sysicm compncnt nmovcd from a p r w s q  bat  may hwc had conuct with radioactive matcrilll should bc 
considcrcd conminatal until diwxmblcd 10 Lhc cxknt rcquircd to pcffom an adcquntc s w c y ,  swcycd, and 
shown to bc frcc of contamination. 7'hrsc survcy and rclcnsc rcquircmcnir do not apply io Airbomc 
Radioactivity Arm whcrc only ~ ~ S C O U S ,  short-livcd (half-lifc of 1 hr or Icss) nctivation products arc prcscnt, - Exccpt for wlcd and unmlcd .sources, ndioactivc rnaichl  locrrtcd wirhin Conl;lrnimtion, Hj h 

Rndioactivc matwid may tc apablc of gcncnting a High Radiation hrw. Thcsc mas shaU havc spccial 
controls in nccordmcc wilh Amclc 334. 

Thc ndintion protection orpnirrrtion shall dcvclop rcsponsc rcquircmcnu ussocblcd with n loss orrddioactivc 
rnntcrid, including scruchcs, inlcml investigations, and documcnution. It is rquired that thc tcqmnsiblc linc 
orpnht ion  must notify thc radiation protection orgmit3tion 2nd Erncrgcncy Mana cmcnt md Rcspnsc 

"Accident and Occurrcncc Rcpning." Thc loss of spccial n u c l w  maictials must k rc mncd to FSS Division, 
;IS approprim, in accorhcc  with lhcir quircrncnls. Thc Hwllh Physics Opcations droup (TSH-1) and thc 
Policy and P r o p m  Analysis Group (ESH-12) will cvnluarc risks to dctcrminc thc lcvcl of cffonapproprinic LO 
l m t c  lost sourccs, and, comrncnsume with Lhc lcvcl of risk, will & a h  for lost sourccs, documcnt h c  incidcnt 
and cwtdinntc wih DOE Ordcr 5000.3B rcspondcrs for rtpning purposcs and sfcguards, as appropiutc, 

Conurnination, or Airbomc hdioactivity A m s  docs not rquirc specific bbcling or packaging, Q OCm Q*Wl(h) 

(EM&R) Grou in Facilitics, Sccuriry and Safcgwds FSS) Division in thc cvcnt o B P loss ofradioucuve 
mterial. Noli P i d o n  and rcpming tcquircmcnts &arc spxificd in Administnlivc Rcquircmcni (AR) 1-1, 
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REQUIRED L A B U N G  I 
E quipmcnL components. and atha ims th;lt arc 
rrrdioxtivc, polcntidly ndionctivc, or h v c  bccn 
cxposcd to ndiwctivt conamiwtion or activation 
sources 

a m O N :  RADIOAclTVE M A W  
standud &tion symbol 

2 - 7 l c  following arc not subject 10 Aniclc412 hbcling rcquircmcnts, 

P. Ilcrns survycd and dctrrmined to have conmination Icvcls lower h n  Table 2-2 valucs if surfkc 
conminouon is thc only ndiologicd hyrvd 

b. Mioxtivc rnaicxid or conuincrs pelaged and hbclcd for of'f-dlc shipment in occordancc with DOT 
regulations 

c. Pcrsoyl protcctivc equipment and clothing (laundry b a p  containing conhmtcd  or potentidly 
conutmmaled protcctivc clothrng must bc spprvpriatcly hbclcd) 

d. RxIj010gi~a.l conual s;unpla such OS air, proces~, and soil m p l c s :  smears: or swipes that are in the 
cusmdy of ndinhn proleetion orgmhtion pcrsonncl or pvsonncl ~ r ~ p v l y  rnincd in thc handling, 
pxkoging, and mpon of Lhcx samples 

c. Equipment or ~nsullcd systcm componcnfs undergoing mdinamcc cowrod by P ndiological work pcrmi; 
f. Pomblc tmb and cquipmcnt with fixed conminotion ptrmvlcntly marked with yellow or rmgcnn and 

rnoindncd in a conrclmimled tool crib or slongc md distribution area 
6, Jnsmfkd system components lmtcd within an a m ,  the cnmcc u3 which is psred in accordance with 

h. Nuclar wmpon components 
i, o Historid itcms, such as w i u m  hmfluoridc cylindcrs and large itcms osed in dcmonsmtion ptojccls, 

Ioc3tcd wilhin a location desigalcd for thc stowe of n d i w t i v c  mltrial (such items dull bc pro rlv 
labclcd when lhcy arc m o v c d  from P loation dcsiptcd for thc stomgc of mdimctivc m o w )  F&ft 

j, Shon-livcd (hillf=lifc of 1 hour or lcss) ndiwctivc m&,g~cnted during an irrdolion (Le,, rcscmh 
m p l c s  whilc an wrpaimcnL is being conducted, cu.) thnt LS unmcdiPtcly uscd 

k Bwkus or ohm condncrs of radioactive rnatcrial king uscd in such arcas as hoods, glovc boxes, and 
bench tops if thc nCcpLWks arc othvwisc approphrcly hbelcd (for cxynplc, ndimctivc murial hbd 
upc). (See Article 4 2 4 ,  sccond smcncc, for rquircmcnts regarding thcsc i t c m s ) P C ~  -urn) 

Table 2.3 

835J lOl(C)C) 
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3. - takls shdf Iiavc a ycllow back und with ;1 magcnw or black smdard radiation symbal, Lcucring shall bc 
ma cnu or black. Bbck is the pn IF" cncd color at WL, cspccially for cxlcrior usc when: fading is a conccm, 
I.AX ClCol(C) 

4, .* Labels should include contact ndblion Icvcls, rcmovabt s u r f m  conmination lcvcls (spccificd rs alpha or 
bcu-prnm). dam survcycd, surveyor's mmc, and description of items, as appropriate, ltcms hat nrc small 
to bc hbelcd with dl of Ihc sWtcd informtion should bc Inklcd, at o minimum, with the words "CAUTION 
RADIOACTIVE MATERIAL" and the smd;yd radiation symbol!bcpMu5M1(n) 

5. - hch cd ridicuctivc marcrial should haw the Lakl visible through thc package or nffucd to h e  ouuidc, 
1bCW tU$W(r )  

413 RadioucIlve Materinl Rchglng 

I. - ferns that arc out4dc Conmindon,  High Conmination, or Airborne bdioxtivity Arcac and arc 
confumcd or suspcclcd of having rcmovablc ndiwctivc conlaminntion lcvcls wtcr han Tablc 2-2 valucs 
shall bc sccurely wnppcd in plastic or plmd in a condna.  I*cm usllQ1fi) 

2, Iltrns wilh sharp cdgcs or projections should bc hpcd or additionally pmtcctcd to cnwc pnckagc inkpity. 

3. ltcms with rcmovablc or polcndally rcmovablc conmination Icvcls in cxccw of 100 times Table 2-2 values 
should havc :idditional paelaging controls such ILF doublcwmpping or usc of plutic bags inside containers. 

4. Ycllow phstic wmppinl: matcnal should bc used Tor pxkaging radimctivc rnntcrial. Tmn%p;ucnt makrid is 
prcfcrrcd. Ycllow plilmc shccLq or bags should not be u.scd for nonradiological purposes, 

5, 7hc amount of combustiblc malctirrl u.wl in packaging should bc minirnizcd. 

414 R;rdiouctivc MstcrQI Storage 

1. 

2. 

3. 

4. 

5. 

6, 

7. 

8. 

9. 

Radioactive mawid should bc storcd in  a location dcsignnatcd for thc slongc of odimctivc mntchl. 

Lonpfcrm (morc than 60 &YS) swogc of ndioacu'vc rnnrcrial should bc in a spcchlly dcsignorcd lmtian, 
Dcconmrnination or dispod of contaminated itcms is thc prcfcrrcd dtcmativc to long.tcrm aongc. 

Each location dcsipatcd for thc stongc of ndioactivc matria1 should be approvcd by thc Radiation Protcction 
Program mnnspcr or dcsignce, 

A custodian should bc migncd nsponsibility for mch location dcsignnlcd for thc s ~ n g c  of wdjoactivc 
material. A custodian may have responsibility for morc than onc slongc am. 

Thc custodian should conduct periodic walkhroughs of loations dcsignwd for Lhc s~ongc of ndioacdvc 
m3tcri;ll to chcck conmincr inicgrity, 

Thc custdim should conduct nnnual or mort frqucnr rcvicws of cach location designaid for Lhc storqc or 
ndioxtivc matend, wilh cmphasis on dcconumination, movcrncni of mami31 to l o n p m n  slongc locations. 
and clhpxd of unncccsv  rnntcrial. 

Sfange of nonndioactivc malcrhl in a lowtion dcsignarzd for Lhc siongc of ndioxtivc malerinl is 

Ouldoclr stongc of mdjoncu'vc rnnlcrinl is discoungcd. In cascs whcrc outdoor stomgc is ncccssruy, thc 
inicgrity of conmincrs shall bc rnainkiincd to prcvcnt dcgmbuon from wahcnng and subscqucni rclusc of 
ndioactivc rnalcrial, The cuslodhn should chcck conmincr integrity monthly PI outdoor lowuons dcsignalcd for 
thc stongc of rxlioactivc malerial. 

IsCOWJgCd, 

. 

4-3 
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IO. W m t i v c  mnt& should bc storcd in a m c r  h t  nduccs thc amounr of combustibles. Thc usc of 

1 I. Flommblc or combwtiblc mnterinl should MI bc siorcd adjclccnt 10 loutions dcsiplcd for thc slomgc of 

12. Firc proicction mc3surcs such as smoke dclccton, wnm sprinklers, ond fm urlinyishcrs should k considerod 

cydbovd contnincrs forsmmfl is diseoungcd. 

ndioactivc mntcrial. 

when aulblishing a lowlion dcsignatcd for b c  storqc of ndjmctivc rnalmhl, 

44 
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PART 2 Rclcaslng Items and Transportlng Radloactlve Materlal 

421 Releasing to Controlled Areas 

1, 

2. 

3. 

4. 

S. 

6, 

Itcms in Conmination, I-Iigh+Conmhtion, or Airbomc hdioactivi Arm and lhosc radiation prc.2\' with - Unpcbgcd ndioxtivc malerial to bc rclascd to Controllcd Arm shall k dcrnonsmrcd to haw 
contamination lcvcls less lhvl Tablc 2.2 vrrlucs. loCm hls~llal(a)o) llcms 10 bc rclwScd to unconmllcd am.5 
shall bc survcycd in accordance wilh Aniclc 422, - htcrial with furcd conmination lcvcls Lhal cxcccd thc total conmination limils spccificd in h b l c  2.2 and 
that bvc rcmovablc conurninxion Icu hm Table 2.2 limits may be rclmwd for usc in controllcd rma oulsidc 
thc ndjologid was. ~ 5 ~ 1 ( ' ) 1 1 1 0 1 ~ ) 1 ( c ) ( 1 ) ~ )  - T h w  itcms shall bc rouuncly monitoml and conmllcd in 
accordance wilh adrninisntivc proccdurcs. laCm Q5*oi(rh lldl(b) - Conwls shall bc cstablishcd to c n s w  ha 
no unmonitorcd individual is likcly LO cxcccd a dose cquivdcnt that would rcquirc monitoring in accordmcc 
with Anjclc 511 or S 3 . ' ° C ~ O S W l ( ~ )  - Radioactive rntltcriill with mnovablc conmination lcvcls grcatcr ban Toblc 2-2 vducs shall bc p c k q c d  
bcforc rclm (0 Controllcd Arccls. lo  cyI( IU5J101(b) - Thcsc hems shall bc rouLincly monimrcd and controllcd in 
nccordancc with ndminisudvc prmdurcs. I O c m  sJ~ lo l (b )  Controls shall bc cstablishcd io c n s m  hat no 
unmonitorcd individual is likcly to cxcccd a do% cquiv;ilcnt ht would r cquh  monitoring in  accordma with 
Aniclz 51 1 or 521, 

Matcrinl not immcdintcly nmovcd from Conmination, High Contamination, or Airbomc Radioactivity Arcns 
dtcr k ing  survcycd shall bc controllcd to prcvcnt conmination whilc hownits rclcxc. - Rccords for r c l w  of survcycd rnnwials shall dcscrik Ihc pmpcny, d3tc of last sutucy, idcnlity of L ~ c  
pcrson who rfomcd thc sruvcy, typc and idcntiliwuon numbctof  rhe s w c y  instrurncnB uscd, ryld survcy 

,%lcriols rc1~sc.d lo Conmllcd Anas shall bc hbclcd in accordancc wilh hniclc 412. 

activation or activation potcnul shall bc swcycd by mind and quli 7 id pcrsonncl bcforc tclc;lsc, 

md&, 10 CZ~WOJ(C) ,  1101(4) 

422 Releasing to Uncontrolled Arcas 

1. 

2. 

3. 

4. 

5, 

hWcrial in Controllcd Arm or lbcauons dcsigmtcd for thc stongc orndioactivc mmhl, dbcumcntcd io havc 
bccn rclcaxd from Conomination, High Conlaminalion, or Airbornc bdiorrctiviiy Arms, shalt lx swcycd by 
uaincd and qulilicd pmonncl beforc i t  is rclcacd to unwnmltcd w , T h i s  requirement also opplics LO Lhc 
rclasc of itcrns dircclly from radiological w s  and ndiologiul buffcr UC;L~ w h m  LhCrc mists conmination, 
airirbornc ndimctivity, or uctivadon or whcre here mists P rwsomblc poicntd Tor thw condiGons. 

DOE 5400,5 dacribes ndiologiic;ll c r i l ch  for rclc3sing matcrial to uncontrolled m, Material k ing  rc~ctlscd 
shall also bc cvalua!cd for intcmd conmindon  and contamination undcr ;my coatings. LANL's goal is that no 
irems having lcvcls of m a s u b l c  conmminnlion a h v c  iiotuP;LL background (usin6 npprovcd s u m  and 
intcrprcltrtion tcchniqucs) will bc knowingly rcluwd Off--Sitc, for usc by thc publlc, cvcn 31 lcvcls rsc low h s c  
of Tablc 2-2, Exccplions to his goal must bc as low as mwnnbly xhicvablc (ALARA) and npprovcd by thc 
ESH-I p u p  lcadcr or designncc. 

DOE 900.5 dscriks critcha for rckasing ndioactjve mrrlcrial hat has  bccn conminatcd in dcpth or volume, 
such as ~ctivatcd molcM1 or smcllcd conminatcd marerial. 

?"Crinl not irnmcdintcly rcluscd dtcr survey shall lx conlrollcd to prcvcnt eonurnination whilc it awaits 
rclc;lsc, 

Radiologid Inkling shall be rcrnovcd from rnatcrid or dchccd bdorr: Lhc marerial is rcIc3sEd for unrcsuiclcd 
usc. 

4.5 
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4 3  Transporting hdioectiw Material 

1, 

2 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

49 CFR 170 through 180 dcsaibc r c q h c n l s  for inspocling and surveying pacbgs,  conhhcrs, and m p o n  
convc a n a s  bcforc ofr-sjtc mnspon. Thc 49 CFR 173 contunination v;llus shall bc uscd ;LS conaolling limits 
for of r -site shipmcnts tnnspotud by non-DOE convcymccs. Thcsc limits also apply to on-si& mndcrs of 
shipments by non=DOE convcymccs rcccivcd from or dcstincd lor off-dtc lmuons. 

Table 2.2 rcmov;lblc conmindon vducs as mc3sund on plckapcs, condnas, and a;msportconvcpccs 
shall bc usod as conmlling limits for on-sile msponovcr nonpublic thoroughfares ( c ~ . .  h ' a h m  Rood whcn 

49 CFR conmimion  vdues dull bc uscd whcn msfcrs arc mxlc in B DOE conveyance from the on&c 
mciving locntion to Lhc ultimale on=sitc destitution. 

On& wansfas over nonpubiic thorouphfves shall be pcrfonncd in accodancc wilh written procoduns using 
~pprovcd muits, - 7 % ~  proccduru: shdl include rcqukmcna 10 cnsurc appmprhlc monilbh and control of 
thc ndiwt ivc  mntehl md should bc appmvcd by h e  ndiation rolcction o q y h t i o n .  IrCdmulel@) On& 
msfas must be documcntcd with a I-hmrdous ,McrhLs Tnn s f  cr Form, filled out by the t i c  orpnhticm. 
Thcsc nquircmcnts do not apply LO mnsfcrs bctwcen buildings within o UrhniEal ;vc3 ifthe public m n o t  
normally ilcccss thc technical rn bust of access conmls (c.g., TA-18, TA-53, and TA=SS), Ifan empty 
condncr is a;lnsponcd on-site, M Empty hdiaactivc Mnlcriols Rcknging Tag m u s k  f l w d  LO tk 
conuincr. .. Tmsfcrs over public thoroughkucs (c.g,, hjwito Road whcn not closed to hc public) SUI be pcrlonncd in 
accordance with this mmmu31: DOT rcguhtions: odrcr f c d d ,  state, and local shipping rtquircmcnrr: ;md 

Off-shc shipmcnls of ndimctivc mt~d,  including s u b c m m t o ~ '  hndling of off& shipmcnts, shdl bc 
convollcd and conducted in accorchnfc with this mmud; DOT rcgulalions: and other fcdcnl, suk, and I d  

Bcforc shipmcnt and upon m i p t  of o mdi~cuve  shipmcnt, D visual inspection of padqcs should bc 
pcrformcd by thc linc ogmiation to ensure h t  pncbga  arc not dynagcd. The inspection should idcntify 
dcnti, flaking paint, debris, package oricnudon, and any indication of Idcage, 

closcd IO drc public). When n shipmcnt is d v c d  from M off=sitc dcstinn?ion by a n m D O  d tonvcymcc, the 

pppmvd  a p m c n k  1 . c ~ ~  IUSflWh) 

regulations. 

Before shipmcnt and upon receipt of a ndio3clivc shipment, o comparison o f p ~ c k q t  count to b c  shipping 
manifest should bc mode by thc lmc orgmiznlion and thc Bushcss ,Wnqcmcnt (BUS) Division 10 cnsurc 
accountability. 
Tmsporr convcywccs should bc vku;llly inspcctcd by thc line orgnnimtion bcfore loading to cnsw 
nccepmbitity lor the htcndcd USE 

T m s p n  convcynnccs should bc ndio1ol;ically survcyed by tnincd nnd qualified personnel befarc loading, 
cspecnlly whcn commathl &as specralizing in ndiwctivc mnsporr arc bcing uscd. 

10. If Lhc m s p a r t  of nd iomhc  malcrhl by non-WE motor vchiclcs is to bc "cxclusivc usc," thc "cxclusivc uc- 
tmnsqon must bc d c d  out in occo&ncc with thc rcpldons in 49 CFR, p3N 100.178 and 383.397, 

11. The shc cmcgcncy p h  should d d b c  appropriaic rcsponscs for potcndd on-silc ndimtivc mntcrinl 
mnspomtion accidcntx 

12, Drivers of non-DOE motor vchiclcs should hwc n copy ollhcir cmmcncy rcsponsc plan or the cmcrgcncy 
rcsponsc infomation rcquircd by 49 CFR 172,600 dunng on& or oCf=sitc transport, 
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PART 3 Radloacilvo Source Controls 

431 Rlldiouctivr Source Controls 

fhc following provisions apply 10 s~alcd and unswlcd ndioactivc soorccs. 

1, DOE N5400,9 (cxicndcd by DOE Nsj00,10) dcseribes how accountablc mlcd sourccs (i.c,, not cxcmp:cd) 
shall bc c4nuolIc.d and minr;lincd, and it spcfifrcs rtquinmcnts for teccipt, invcntory, stongc, msfa, 
disposal, und integrity rcsting, 

a. An nccounmblc scalcd sourcc is B sc3lcd sounc with M activity q u d  10 or gmtcr than tho= valucq l i s d  
in Tablc f of DOE NS00.9. 

a,. I 

, 

b. Excmptcd ndiortctivc rrmleri3h an: ndioxtivc matcrhls cxemplcd from accountability undcr thc 
r q u k m c n t s  of DOE N9z00,9 but othcnvisc subjcct 10 thc quizmenis  of thc W L  Rudiolo~ical Corurol 
Manucl and 10 CFR 835. Excmptcd ndjonctivc molcrids includc rnatcrhls in proccss, activntcd shielding 
mtcrhls, and liquid and gascous sources, MalCriaIs defined as consumcr products (cas., cxit s i w ,  smokc 
dctcctors, wclding mh) m not subjcct to Lhc rcquiremcne of thc LANL Radiological Conpol NkVlul  and 
10 CFFt 835. 

c. An txcmptcd scald ndioactivc sourcc is n scaled sourcc with a hlf'lifc of less than 30 chys or with M 
activity lcss ~ 9 x 1  Lhc vducs for various ndionuclidcs in Tablc 1 of DOE N5400.9. 

d. Unscdcd sourccs with occountablc activities shall bc conaollcd and maintained in 3 similar manncr, cxccpi 
lhcy do not q u i r e  inlcgrily tcsung, 

2, Rndioncuvc sourccs shall bc procwd Lhrough Lhc Businas Manopcmcnl (BUS) Division. Pmurcmcnt of 
rcgistmblc ndiorrcuvc sourccs shall bc coordimlcd with thc ESH-12 sourcc rcgism, 

3. Thc sourcc custodian shall pcrform Or mange 10 havc pcrfomcd mcipt s w c y s  OCndiOPclivc m a t c h 1  
shipmcnls. 

4, Radioaclivc sources, including ndio Jphy soums, shall not bc brought on-silc by cxtcrnol organizations 
wilhout writtcn approval from Ihc E F H-12 sourcc rcgism, 
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PART 4 ManaglnQ Solld Radloactlve Waste 

441 Rqui tcmena  

1. 

2 

3. 

4. 

5. 

6, 

7. 

DOE J8?0% dcscribcs how solid m d i o ~ ~ h  WPSE is VWtEd, pa&@, s u m &  msponed, and disposed of. 

Rndiologiral operations generating n d j ~ c t i v c  wstc  should bc dcsipcd and dcvclopcd 10 promote 
minimizntion and to pcnnir xgcgation. monimnng, muntnt slomge, and dispcal. 

Rdopctivc waste minimhtion pals and pncticu should bc devclopcd und implcmcnled by linc mwgcmcnt 

Dktor's Policy DP105, " M m  nnd Radioactive Waste MYl;y;crncnt," and AR 10-8, "Wutc 
Minimization," d&bc thc propun managed by the EnvironmcnL Solcty, and Hcdth (ESH) Division and thc 
Chcmid Science nnd Technology (csr) Division and implcmcnlod by Bc line organizations who arc thc 
wtc gemtor s .  

CST Division mqcs thc Lbontory's wpstc man cmcnt programs ps dcscribcd in AR 10-1 through 10.9 

thc pmpcr mmgcmcnt and disposal of heir wutcs according IO the rquircmcnls in rhtsc documents. 

Solid wastes 3n: cU4ficd PF cornm&nl. ndiwctivc, hazardous, and mix& and must k scgqalcd, handled, 
and dispoxd or xcordingly. S d c  operating pmcdurcs (SOPS) that desvibc "knowledge of process." dytid 
mc3surcmcnr,. and Ihc muomlc for proper xegcgotion und m p c m c n t  of Lhesc wmcs shull bc developed nnd 
implcmenrcd. C o m m d  solid WSICS shall be Sent to thc county InndIill. Radioactive, harardous, nnd mixad 
wmm shall k scnt LO disposal facilities at TA-sd. 

bmtions whcrc 3 rc;lsotublc potential mists for thc prcxncc of ndiactivc conmination or activation shull 
bc dcsignalcd os R W .  Typically thcsc 10~;lljlons coincide with arcas aimdy controlled for ndiologicd 
P W =  
Opcncd ndiwtivc w t c  condncrs should not bc u m p d  or compacted bcc3uu: thcsc actions may spread 
conmination or rclm airbomc ndimctivity, 

pnd the Radioactive Matcrhl Mmpcrncnt A m  (R. &A ) hogmrn Plnn Watt gcncntors prc rcsponsiblc for 

U42 Waste Minimiration 

A ndimctivc w m c  rninimizibon pmgmm dull bc in effect LO rcducc thc gcnmtion of ndimctivc WE and sixad 
of ndimctivc matrial from Conwmirution, High Conamination, or Airbomc R3dio;lctivity &CAS, The followtng 
pncticcs should bc instituted Lo suppon wi1~1c rninimimtion. 

1. Ramct mntuirrl cnicring Controlled Arc;rs csublishcd for conmination control, Radiological Bullcr Arcas 
csublishcd for contamination conwl, Conwmimtion Arcas, High Contunination Arcs, and Airborne 
h d i o x t i v i t y  Arc;ls to hot  nccdcd for pcrformvlcc of  work. Ilcms should bc unpackqcd Wore they arc ukcn 
into bcsc was, irpossiblc, 

2. Rcsuict qu;mlilics of hazardous makrhls (such as painls, solvcnls, chcrnials, clc;mcrs, and fuels) cntchg 
Controlled Arcas csublishcd for conurnination conpol, Radiological Buffcr Arcs csublishcd for 
conmination conwl, Conmination Arcas, High Contunination Arcas, and Airborne Rxlioxtivity Arm. 
nnd take masurfs to prevcnt irudvmcnt ndiactivc conmimion  of thcse rnatcrids, 

3. Substitutc rccyclablc itcms Tor dispoublc oncs and rcusc quipmcnt whcn practical. Substi lute nonhazardous 
malerials for hazardous materials whcnevcr possible, 

4. Sclcct consumable mleri3ls such as protcctivc coverings and clolhing that arc compatiblc with WE- 
proccssing sysfcrns, volumc reduction, and wuu: form acccpuncc critch. 

4 9  
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5, Rcscrvc m asSomcnt of tools cxclusivcly for use in Conmination, High Conurninntion, or Airborne 
Radioactivity Arms. Tools should be mllinuined in a dcsignatcd stongc or disvibution ;VC;I or a conminotcd 
tool crib, Controls should bc csmblishcd for mol issuancc and usc. 

6. Suvcy polcnli;llly conwninnlcd matcrial from Radiological Buffcr Arcas to scpmlc uncontamimtcd matcrial 
from conlaminaled motcrids. 

7. Scgegau: known uncontvnhwd wrrstc from pobm.ially contaminakd wmc. 

8. Scgcgatc rcuablc itcms, such ILF prolcCtivc clothing, rcspintors, and ro~ls, at Lhc srcp-off pad. 

9. Minimize thc numbcr and sizc of IwLions dcsignotcd for thc stongc o f n d i o d v c  matchls, 

10. Emphxiizc mining in w m c  rCducLion philosophics, Icchnjqucs, and improvcd methods, 

443 hlixcd Wuste 

Thc rcquirerncnls spcificd in &c Rc~ourcc Conscmrion and Rccovcry Act (RCRA) and thc New Mexico 
l-hzuclous Wmlc ~ g c m c n r  Regulations apply 10 wxtc that conmins both ndionctivc and lwiudous maletials. 
Thcsc rcgulations and how thcy apply to LANL wilh ovcrsight by CST Division arc d i s c u s .  in derail in AR 10-3, 
"Chemical, W3zardous, and M m d  Was&." Thc following apply UI m i x 4  wmc. 

1. DOE 5400,3 nnd 582024 dcscrilx conuols Soor mix& waste. 

2 DOE 5400.1, "Ccnc j  Environmcnd Proicction P r o m , "  WE 5400.3, DOE 5 8 2 0 . 2 ~ ~  AR 10-8. and Article 
4.42 dcscribc how mud wulc  gcncntion should bc minimized. 

3. Tcchniwl and ndrninismtivc controls should k csrablishcd 10 minimim: Lhc volumc of mkcd wutc gcncntcd 
and Lhc mount or ndioactivity in such wasstc. Volumc reduction mcthbds includc p m s s  optimhtion, 
malcrials subsutution, and ncw Ethnology dcvclopmcnt, 

4, Murials suspeclcd of k ing  mhcd wxlc should be idcntificd md scgcgnicd ns scan as pmcliwl in Ihc 
gcncnting proccss U, nvoid combining m u c d  WUIC with ohcr waste fons, 

5. The mast svingcnt rcguln~ory mquucrncnu for Ihc typcs of waste prcscni should bc applied LO w r ~ ~ t c  
chsiiiwtion and dispml. 
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451 Minimizing and con troll in^ Radioactive Liquid WILF&S 

1. DOE 582O.U pmvidcs cn~cria for minimiring Ihc gcncntiorr of ndi0;lctivc liquid waste. Minimization should 
includc tvnluung opcntional quiremenu 10 rcducc liquid cage pnd maximkc recycling activiik, 

2. A w m  rnmgmcnt  program should bc mahdncd to identify, m d ,  and climinatc u n n c c c s w y  sourc~s of 
ndioilctivc liquid wsic and liquid mixed W ~ I C ,  This prom should includc aggressive mCaSUrCS LO idatily 
mdrcpairIC3ks. 

Thc LANL Nntional Pollutant Dischxgc Elimination S y s m  (XPDES) progvn in rhc WPW Q d t y  and 
Hydrolo Group (ESH-18) dctcrmincs the cffccu OfcMucnts and suppons the l into~iz;rt ions in rranqhg 
thc o u d Z  for compliance wih thc NPDES permit 

3. Acthitics thu producc ndioacbvc liquid wutc should k suspended unlcss sullicicnt p d n g ,  collection, 
and 5mnge capacity is available 10 accornmcdalc the wk 

4. DOE 5400.5 specifics n d i ~ c u v c  liquid waste dischgc rcquircmcnw 

5. R;ldionctivc liquid was& dischwgcs should bc conmllcd on P huh -is to cnhmcc moniionng capability and 
IO rcducc thc potential for inodvcncnt rclcw. 

6, Radio3ctivc liquid w q c  dischwgcs should bc mlytcd bdoE rc lw and moniiored during rdcasc, and tbc 
rclwc should bc termimlcd bcforc cxcccding prcdclcrmincd limils, 

7, R3diodvc liquid wns& that cannot bc dischrgcd shall bc solidified and disposal of as solid ndio3ctivc w;tstc 

452 Controlling Rudiwctive Drains 

hdiawtivc drain systcms arc dcqigncd 10 trvlspon ndioxtivc liquids. Irnpropcr usc may muse an cnvironmcnd 
tclelwsc. 

1. RadimcLivC c h i n  systems shouId not dischqc ditecrly UI thc cnvironmcnt nor bc uscd for thc disposal of 
nomdionctivc rrmtcrhls. 

2, Thc Radioactive und Indusmal Wxtc W m  Scicncc Group ((3"-13) and linc orgmimtions should cnsun: h t  
rhc following t3kc place. 

a. Thc existing ndiouctivc drain piping configmtion is dccumenlcd. 
b. Flow-hdimhg &vices have been installed in lincs intcnded for draining off I&, 
c. Plug  (111: in  placc IO prcvcnt nonndouctivc input. 
d. Nlcmativc work convols arc considercd bcforc systems arc dnincd for mnintmcc. 
c, Controls hat prohibit unnulhorizcd usc of &ns arc in place. 

3. Modifications 10 Ihc dcsign or opcntion of existing ndioxtivc drain syslcrns should bc conmlld by CST-13, 
LAM, Configmuon Control, and the radiation ptolcction orgnkxion and include thc following. 

a. Dcsign considcnlions that prcvcnt nomdiwtivc f i n  conncclions into ndioactivc chins 
b, PKICcdml und dcsign conaols LO prcvcnt aoss=conncctions or ndiwctiw: drains with nomclimctive 

sys~cms and pooblc w m r  supplics 
c. M m g c m c n t  review of subsqucnt changes io the rlcsign af ndianctivc drain sysms or ndimctive dnin 

concrols 
d. Mi~rugmcnt controls 10 rcsuict thc inuoduction of hazardous WUICS into ndioactivc d n i n  sysms 
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453 Controlling Airborne Radioactivity 

1. Roccsscs and clctivitics with thc polcnhI for producing airbctmc ndioeclivity shall includc cnginccring 
controls LO limit rclcaw whcncvcr approphlc. Thc rquircmcnb of 40 CFR 61 shall bc includcd in thc 
evaluation, Facility dtxim is rcvicwcd for cnginccrinp controls by I S H - 1 2  Thcsc dsigns uc ais0 rcvicwcd by 
thc Air Quality Group (ESH-17) whcn do CFR 61 rcgu1;lcory issucs &rise. 

2. ISH-1 shall bc nolificd whcn cnginccring controls that prcvcnt workct cxposw: 10 airborne ndiwtivity, such 
w: bmicrs, glovc boxcs, and glavc bags, ;vc compromi.xd. An cvdwtion should bc mdc of condnuing 
opcr~uow with compromised cnginccring conuols. Using rcspimory ptolcclion 10 Conunuc acthitics undcr 
thcsc conditions is discouagcd. Imphncniing cnginccring modilialions Lh3t provide a ammensunk lcvcl of 
workcr proiccuon iS thc prcfcrrd olicrnotivc, 

3. Rcvcntivc dnicnancc and survcillancc proccdurcs shall bc csfablishcd in thc rcchniwl work documcnu LO 
cnsm h t  cquipmcn; controls arc rnainnincd in ;111 opcnblc condition for containing airtame ndiuctivity, 

4-1 I 
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461 

1. Prolcclive clothing dcsigurcd for ndiologiwl control usc MI bc spccilimlly idcntilicd by color, symbolbar 
approphtc labclrng. 

2. ProWtivc clothing dcsipled for d o l o g i d  control usc shall not bc u d  for nonradiologicd work. 

3. Pctsonal protective quipmcnt and clothing shall not bc stored with personal s m t  clothing, 

4. Clmcd  pcrsorud protccthc oquipmcnt (such as fxc  shiclds and rcsphtors) th3t comes into conuct with thc 
w w ' s  face pnd company-ksud nonpcrjonnl protcctivc clorhing shall bc swcycd.  Conmination lcvcls 
should bc below Tabk 2-2 toul contunination vducs bdorc m u .  Thc use of smtistie;tlly ~prcscnutivc 
sampling is acccptablc. 

5,  hundcrcd pro~cctivc clothing should not cxcccd thc conmination limits in Tablc a 2  and 4-3 WOE rcusc. 

Person~l Protectlv~ Equipment und Clothlng 

Tablc 4-2 Summary of Fixcd Conbminntion Limits for h n d c r e d  Protective Clothing 

Flxed Contamination Umlt 
Radlonucllde I (8pWlDoC6) 

~ 

Bcu=gnmma emitters (nuclidcs with d a y  
rnodcs other than alpha cmisqion or spanuncous 
fission) cxccpt POSr and others noled abovc: 
includcs mixed fssion prcducls conuining 

4-1 2 
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Beh-gamma cmittcrs (nudidcs wirh dccay 
m d c s  olhcr lhan alpha crnission or sponmcous 
fission) cxccpt %r imd olhcrs nolEd abavc; 

Table 4 3  Summary of Rcmovablc Contamination Limits for Lundcrcd Pmlcctivc Clolhing 

1,ooo bCta=&imcl 

Radlonucllde II Removable Contamination 
Llmlt 

IdPfWlbc, c f i  

20 (I 

6. Silcs and facilities arc cncoungcd to do thc following. 

a. Apply Lhc hlcst tcchniqucs and insuumcnmuon 10 dcwt  conmination on personal protecdvc quipmcnt 
and clolhing bclow Table 2.2 ioul conuminarion values. 

b. Conunuc CfOrU:  to rcducc contamination 1cvcls on rcuwblc pcrsond prolectivc cquipmcnt nnd clohing, 

462 Laundry 

1. Clolhing and quipmcnt should bc hundcrcd according LO facility, calor, typc, unci Icvcl of antunination. 

2. h u n d r y  nctivitics should bc pcrformcd using proccsscs that minimizc bah potcnhl worker cxposurc and the 
volumc of w w c  gcncnal,  

3. Clolhing and quipmcnt should bc scmncd bcforc lhcy wc laundcrcd to segrcgalc rhosc Lha~ arc d;unngd, 
prcscnt s w i d  handling problcrns. or require disposal. 

4. Wastc socams that contain soaps, dctcrpcnu, solvents, or othcr malcrids that could inlcrfm with prwq..ing 
I;Yge-volumc liquid waslc sDcams should bc sebrcgatcd for scpmtc promsing. 

5. Conuacting for fully liccnsd laundry scrviccs is cncwngcd, 

6, Clevlcd pcrsonnl protcctivc quipmcnt and laundcrcd promtivc clothing shall bc inspcctcd bcforc uw. Clolhing 
should bc frec of m, scpmtcd scams, dctcrionuan and dxnngc, or rcpnircd in a manncr h i  providcs Lhc 
original lcvcl of protection. 

463 Dtcontaminotion 

I. Radiologiwl work pcrmiu or tcchnial work dccumcniq shall) includc provisions to conml conwniwtion at thc 
soufcc to minimac thc amount oTdcconmimLion nccdcd. 

2, Work planning shdl inclydc considcntion of thc htvrdling. k m p o r q  stongc, and dmnhminirion of 
matcrbls, tools, and cqurprncnt. 

3, Dcconnrnination activities shall he convollcd 10 prevent the spmd of conmination. 

4-1 3 



LANL RADIOLOGICAL CONTROL MANUAL 

Radloactivo Materials 

DecomSer 23,1994 
Chapter 4 

7. Facility linc mmgcmcntshould bc responsible forcmrdiwLing dccontunhuon cffons, 

463 Vacuum Clcancrs nnd Portable Air-ffundling Equipment 

Improper usc of vacuum clcanvs and pomblc &.r4undlhf: quipmcnt my rcsulL in thc gcnncntion of W m c  
ndionctivity, Iwsc surface contamimtion, or high dosc DW. 

1. Vacuum cleanus and pomblc dr~handling cquipmcnt u c d  in a m  csublishcd ID conwl rcmov~blc surface 
conmination ornirbomc ndiooctivity (exccpturcas whuc only trilium is prescnt) shall bc equippad with high- 
cficiulcy &cub& air ("A) film. 

2 HEPA filtvs uxd in mcuum clancr and pombk air-handlinl: quipmcnt sh11 mect thc fliciency and 
consauction rquircmcnts for HEPA film in MLF-51068. Thc m i m u m  flow mcc of thc dcvicc shall not 
c x c d  Lhc flow mlc PL which thc W A  filter was cficicncy-&Ed. In addition, thc dcvicc shrill bc I&-tcStcd 
bdorc initid usc, dlct units hvc been opcncd. and nnnudly. Lcak arc conducted by injecting POP or 
cquivdcnt ocrosols into Lhc ink; of thc dcvicc md mt3suring thc DOPconccnmtion aL thc inlct md outlct of 
the device. ERDA 7621, Scction 83.1, providcs oddilionol informalion on h=pbcc &sting of HEPA liltcrs, 

3. Vacuum clmrs used for ndiological work MI bc 
a Uniquely markcd and Inbcled, 
b. ConmUcd by P nrdiologid work pvmit 
c. Conwllcd 10 prcvcnt U M U ~ ~ O I ~ Z ~  use, 
d. Mgcd and constructed LO cnsure H€PA liltcr inleghty undcr conditions of use, Md 
e. Dcsipcd and constructcd 10 prevcnt un;luthorircd or uccidcnhl access to thc i n n s  surfaces of rhc vacuum, 

4. Rodation ond conmination surveys shall bc pcrformcd pcnodidly on vucuwn cleancrs in usc, and lab& on 
rhcsc units shall be updakd ficr u c h  suncy, Thc frcqucncy of ndbtion survcys shodd dcpcnd on tbc specific 
usc of h c  vacuum cleaner. 

5, Airborne mdiwctivhy lcvcls shall bc monitored whcn P w u u m  clwncr is usod in n highly conmmimtcd ma, 

6. A rcvicw by thc Cridalit Sofcty Croup (ESH6) shall k pcrfonncd and documcntcd Won: thc usc of P 

7. A rcvicw by ESH-6 is ulso q u i d  whcn it is cxpccled that Lhc vacuum c l a m  bag could occmuhk  o 
significant qunntity of lissilc material ovcru scria of opcntions, 

' 

wcuum clwcr for signi ry imnt quantities of iimilc rrmW ils dcfincd in AR 4-1, "huclcnr Critiwlity Sdcty," 
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PART 1 External boslmotry 

511 Rquirements 

1. 

2. 

3, 

4. 

s 5. 

6. 

7. 

8. 

9. 

- P m n n c l  dosimctq shdl bc required for thc following: 
n. o Pcrsonncl who LVE cxpcctcd to rcccivc an a n n u l  cxlcml wholc=body dosc 

m n d  dosc to thc cxtrernitics or orpns und othcr Liw~cs (includin lens of Lhc yc and sbn) gram than 
10 perccnt of thc corresponding limits spccGcd in Tablc 2-1. l oa~Rs~a) ( l )W W)(lr)* loo*) 

b, Q D c c W  pregnant workcn who arc ~xpccwd 10 rctcivc from cxtcml saurccs (1 dosc quivdcnt of 50 
mrcm or more LO thc cmbryo/bus during thc gestation p c ~ o d  lo 

c. 0 Minors, students, visitors, and ublic cx 

L. Ncuwn dosimetry shall be providcd when o person is Likcly to cxcccd 100 mrcm annually from neuuons. 
IOCYW lusco2(rXlXl) 

than ,lo0 rnrcm or M 

K 3 3 + W a ~  

tcd 10 rcccive pn nnnud cxtcrnul wholc=body dog  q u i d c n t  
of 50 mrcm or more in P y w .  10&IxI&hI.CPI USlOt(r)O] 

Dosimcicrs shall bc iaocd  only to pcrsonncl who have bccn f m u l l y  instructcd in their use and shall k wom 
only by lhosc to whom the dosimctm wcrc issued. 

To minimbe thc numbcr of pvsanncl in Lhc dosirnctry p r o p ,  thc i..wncc of dosirnclcrs to persons othcr 
than those cntcrhg Convollcd Arca.5. hdiologial  Buffer Arcas, Radiation Atos, or Migh Radiation A m  
w h m  thcn is D polcnticll for cxtcml cxpaaurc is discoungcd. Although issuing dosimctcrs to pcrsonncl who 
arc not oceuptionally expo+ 10 rodhtion a n  nppcar 10 bc h conscryalivc pmticc, ilctc3res rhc im m.ion 
Wt thc wcmrs nrr: occupmondly cxposcd IO Miation. Howcvcr, this pncdce is arccpt3ble at d L  until 
funhcr notice, 

PC~SOMC~ shall rctm dosimctcrs LO the dosimctcr custcdim for pmcssing 3s schcdulcd or upon rcqucst and 
should bc rcsrrictcd by line momgcmcnt from conlinucd ndiologiul work until ddsimctcrs arc rcrmcd. 

Pcmnncl shall w w  their primary dosirnctcrs on Ihc chcst wca, bctwccn the wais~ and thc ncck in thc mmnct 
pmcribcd by dosimcvy pctsonncl, 

rRcscrVcd1 

Thc prxticc of laking dosirnclcrs (TLDs or film) off-si& (ix., homc or olhcr nonwork locations) is discoungcd 
and shall not bc irnplcmcnred whcrc not drtrrdy in  pbcc, Howcvcr, this pncticc is acccpmblc ~t tANL until 
further notiCc, 

Pcrsonncl shall not w w  dosimctcrs issucd by LANI, whilc king monitored with a dosimckr at another off*site 
lowtion (e,&, anolhcr DOE ConLracmr silc) unlcs approvcd by UIc Hci111.h Physics Mwsurcmcnru (ESH-4) 
Group. T c m p o w  dmimctcrs for spcchl usiprncnrs may be issucd for off-sitc usc with the prior nppmvd of 
ESl-I-4. Pcmnncl shall not cxposc their dosimctcrs LO .sxurity % m y  dcvica, cxmssivc h a t ,  or medial sdurccs 
of rudiation (c.6.. diagnostic x-my pfoccdurcs or diagnostic or Lhcmpcutic nuclwr mcdicinc p r c c c d m ) .  

10, Persons who= dosimctcrs prc lost damaged, or conmmintttcd while thcy nrc workinF: should phcc lhcir work in 
a sdc condition, immcdiatcly cxit Lhc arw, wd repon thc OCCUITEIXC [o Lhc Hdth Physics Opcdons  ('l3H-1) 
Group, If thc dosimctcr is lost or bmngcd off thc sitc, thc pvson should rcpon thc ~ ~ ~ u r r c n c c  to E S W - I .  Thc 
pcrson's line mmngcr is rcquircd tocomplctc 3 Lost Dosimcuy Badge Rcpan (Form 13-3, Thc pcrson should 
not rccnlcr b c  Controllcd Am.. unlrl a rcvicw h a  bccn conducted, Imc managcmcnt has upprovcd rccnvy, nnd 
thc dosirncicr has k e n  r c c o v d  or rcplaced, 

512 Tcchnicul Requircments for Extern:il Dosimetry 

1. - DOE 5480,lS spccilics thc rquircmcnts for accreditation of pcrsonncl cxtcrnal dosirncy monilonng 
programs by the DOE Li.~bonlory Accrcdjmdon F'rob~m (DOELAP). A r c c h n i d  basis documcnt shall be 
dcvclopcd and mainmincd for thc cxkrnnl dosimcUy progrnm by ESH-4. Pcrsonncl cxtcmal dosirncrcrs includc 

5.1 
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2 

3. 

4. 

5. 

6. 

but nrc not Smiled to thcrmolurninesccnt dosirnetus, mck-ctch dosimetcrs, nnd ncutron=scnsitiue film, 
UMQlb) - The & n i d  b& document sh3u 
DOEUP, such a dosimeay xkswchlcd with high-energy accclmtors and amity dosimclcs. 

LANL should Pyliciple in i n m r n @ s o n  sardics for cxtcrnol dosimcay pmgmm. 
Whcn pasonncl urpasurcs u) rhe skin, lens of thc cyc, and cxuunitics on: monimorod, rhcy shall bc limd 
scparprely on repo*s 

Multiplc dosimcm should bc h u c d  to pcrsonncl to wcss wholc-body cxposutl: in nonuniform ndiation liclds 
ora requircd in n d i o l o g i d  work pcrm~ls. Nonuniform ndiation fields exist whcn the dm IO II portjon or rhc 
wholc body will c x d  rhc do% Lo thc primmy dosimctcr by morc Lhan 50% and rhc ant ic ipmd wholc-body 
dosc equivalent is mtcr than 100 mrcm. Thc Lcfhniclll burs document should dcscribc thc method uscd in 
d c m m i n g  the dosc q u i m l c n t  of mod whcn multiple dosirncltrs arc uxd 
A dosc aSSCSSmcnt shall bc performed by, Policy and proSnrm Analysis (ESIi-,l2) for wch i n m c c  or P lost, 
dynqcd. orconmminrrtcd pcrsdnncl doslmctcr, "be extent of thc tlSsasncnt 1s comrncnsumc with & c  
mnprtudc of the dwc eqdvdcn t  wpolcntkd dosc cquivalcnt being psscsscd. 

a d k .  dodmctcrs that maritor ndWon outride rhc s o  of 
Pwxb) 

513 Pocket and Electronic Dwjmetcrs 

W c t  nnh clccmnic dosimctm (including bubble dosimcLcrs) IVC: supplcmcnd dosimctcrs h t  provide rwl-timc 
indication of cxposun: to ndintion and mist in dn l ; l i n ing  personnel dosc quivdcnts lcss &an d r n i n i s d w  
conrnl levels, 

1. 

:: 

31 

4, 

5. 

6, 

7. 

Supplcmtntal dosimcm shnll bc issucd to pusonncl bdorc they cnlcr o High Radiation Anx ur Very High 
RPdlntion Arts (sa: Article 334 forcnay  rcquircmcna): whcn a p n  could ~ c +  10% of an @unLrtmtive 
conwl lcvcl from cxtcmd ndiotion in onc workday; or whcn tcqwrcd by o md~olo id work pcmrt. FWcct 
dosimeters should bc sclcctcd With thc l o w t  mgc applicoblc (typically o..200 rnR5 for anticipml personnel 
WpOSureS. 

Supptemenml dosimctcrs shdl bc worn simulmcously with chc primary dosimctcrmd locntad in accordance 
with ESH-1 procedures. 

Supp1cment;lt dosimetcrs shall be r a d  pcr iodid ly  while in usc and should not bc allowed 10 c x c d  75% of 
full scnlc. 

Work authorized by II ndiologiul work pcrmit dull bc stoppcd whcn supplcmcnd dosimckr d i n g s  indicate 
total cxposurr: or mtc of cxpovurc that is subscantidly mier thyl phnncd. ESH-1 m n n w  shalt k consulted 
MOR work is conlinucd. 

Ihc cncrgy depcndcncc ofsupplcmcnol dosimctcrs. Pryrjcuhly t~ low.cncrgy beta ndhtion, should bc 
considcrcd in d c t m i n i n g  t'r&applic;rbility, 

Usc of c lccwnic  dosjmcicrs is cncoutagcd for entry into High Fbdiation Aruls or when plmncd dosc 
quivdcnnu grcaler than 100 m n m  in onc workd3y r u ~  urpcctcd. An ClcetroNc dodmclcr providcs M wrly 
w m i n g  of uncxpectcd ndiotion iiclds through thc usc of alvm set points at spccificd dog cquivalcnt nm or 
i nkpz tcd  dose q u i m l c n a ,  

When thc dosc q u i v d c n t  mulls from chc pocket or c lccwnic  dosimclcrs diI'fcr by morc thvlSO% from the 
p h u y  dosimclcr rc.sult and chc primnry dosimcterresult is gmm h n  100 mrem, an invcstigtion should bc 
~ n i t i a d  10 cxplnin thc diffcrcncc. 
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!34 Arm-Monitoring Dosimeters 

Establishing mnd mahdning a comprchcnsivc, cccupatioml m-monilorinp, program rninimizccs Lhc numkr of 
arm rquiring hc is!i,?ncc of pcrsonncl dosimctcrs and dcmonsmzs that doscs outside R;ldiolo$Uf Buffer Arcas 
ILII: negligible. Minimiwng tbc numbcr of p o n n c l  dosimcws hued mvm in thc COSL~ of opcnun Ihc dosimcuy 
program and rcduca Costs rrssochtcd wirh mindning pcBOnnCl with cnhmccd mining M d  quali f Icutions. 

1. - lf'pcrs41~.I radiotion dosirnews arc not worn by pcoplc who routinely occupy uc3s adjacent 16 ndintion 
imas. lhcn m-rnonitorhg dosimcms shall bc uscd LO mod and documcnt ridiation fcvcls in routinely 
occupied urws adjacent 10 arm whcrc ndiohon or opcntions whh ndintion cxisl. This monitoring rcquircrncnt 
d m  not P 1 when thc radiation d s e s  solcly from low-cncrgy bc13 SOUECS (c,g., carbon-14 or uttium). * * C w  
RSMI(MN!!(&I IOUJUj(b1 

2. Am-monitoring dosin:ctcr rcsults should bc uscd to suppon dosimctry invcstigndons whcrc pvsonnel c x p ~ s s  
conccms about thcir work cnvironrncnu and cxposurc to ionizing radiation. 

3. - Arc;l-rnonitorhg dosirnew should be uscd in Contmllcd Arau LO supplcmcni cxkting monitoring propuns 
nnd to providc data in thc cvcnt of M cmcrgcncy. 

4. Arm-monitoring dosimctcrsm phccd by ESH-1 and ESH-I2 ndiologiul control technicians, as appropriate, 

aJsuI(a)o)*(b) 

515 Nuclear Accident Dosimetry 

1. DOE 5480,ll and 10 Cm 835.1300 specify thc rcquircmcrits foro nuclcar nccidcnt dosirnctry p m m ,  which 
shall bc implcmcnlcd whcn sunicicnt qumtitics and kinds of fissile material c i s [  to polcntially constitute a 
critical mu! os dcfinfd in DOE 5480.5 and whcrc thc cxccssivc cxposurc of pcrsonncl LO ndhtion horn ;I 
nuclcar Criticality occidcnt is crcdiblc. 

2, - Thc nuclczr occidcnt dosimetry progmm shall includc u systcm of fixed nuclw nccidcnt dosimctcr units, 
1)CW rUXUWb)U1 

3. - Pcrsonal nuclwr nccidcni dosimctcrs musL bc worn by dl pcmnncl who cntcr locations whcrc instdlcd 
criticality alarm syslcms arc rquircd. luCPMnJs13mlhH4) 

4. - Thc nuclcar nccidcnt dosimcy program shall includc o rnclhcd LO conduct inilial screenings of rsonncl 
involvcd in  P nuclwilccidcnt to dctcminc whcthcr significant cxposms to ndialjon occuncd, l o &  
r O S W b N )  

5. - Thc nuclcaroccidcnt dodmcuy syslem shall includc mcthodF nnd cquipmcnt for analyzing biological makds, 10Ctw Q X l W b ) C )  
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PART 2 Internal Doslmetty 

521 Rquinmcnts  

1, - The following personnel shall pimicipare in an i n t e d  dosimcay propm: 

a o krsonne l  who h v c  the patcntid to t e ~ e i v t  inukcs d t i n g  in n committed tflcctivc dosc equivalent of 
100 m m  or morE in a year l o ~ r ~ ~ c ~ )  

b. 0 Dccl;ucd prc 
cmbm/fctus  o F 50 mrcm or more during thc ficsmtion Period l o M I ~ F ~ c ~  

t workcrs who arc likcly 10 d v c  inukcs nsultin in a d m  equivalent u) thc 

2 - Thc estimation of htmd dosc W bc b d  on bioassay data nlher than air c o n c a d o n  vducs unkss 
b i o w a y  dara arc unrrvdhblc or imrkqwc, or inlcrna) dosc alimalcs based on rcpmcnntivc & c o n m h o n  
vducs IVC dcmonsmtcd lo be ps or morc ~ccmtE. IrCn Ius3we) 

3, Pcrsonncl shall padciprc in oppr0pri;ltr b i m w y  monitoring when Ihcir routine b i w a y  mula hdiutc m 
intakc in &IC c m n t  yerv with n cornrniucd cffccl~vc dosc cquivdcnt of 100 mrcm or m o c  

4, Pctsonncl whoscbuhc dutics my involvc utposurc 10 surface or&rbomc conmina t ion  or US ndionuclidcs 
readily ntsorbed lhrough the skin, such as &tiurn oxidc, should bc considctcd for participation in Lhc 
npproprh~ biassay program, 

5, F ~ ~ S O M C ~  shall submit b i o w a y  m p l c s ,  such ps urinc or I d  mplcs. md, as appropriate, submit 10 bionss3y 
procedures, such M whole-body or lung counting, at Ihc frcqucncy rcquircd by Lhc bioassay progun, 

6. Pcrso~cl shall bc noflicd h writing by ESH-E of positive bioassay rcsulu obovc 2% of thc ALI and tlrc 
mulls of dosc nsscssmcnts (as promptly as hey bccomc available) and subsequent rcfincmcnls. Dosc 
w c s s m c n t  rcsults shall bc provided rn terms of rem or rnrcm. 

Tccbnicul Requirements for Internal Dosimetry 

DOE p b s  10 irnplcmcnt ; I f d i m t i o n  propuns for bioassay m w m c n t s  and internat dosc asc.ssmcntand IO 
provide supplemental tcchnicd puidancc on  Lhc irnplcmcnntion of intcmal dosimcry pro 
nccreditation progmns an Itvdlable, Ihc DOE Radiological C o n m l  Mmu;ll and rhe L A N ~ i o l o g i c d  Convol 
M;ulunl providc thc technicid guUidancc to implcmcnt thc inlcmat d o h c a y  progmms. 

1. - A t c c h n i d  basis document shall be Jcvclopod by ESH.12 for thc htud dosimcay propam. lrCPtt-Q 

2. Bwlinc b i w y  monitoring of pcrsonncl who may rcccivc inukcs resulting in a comrniucd c f h i v c  dosc 
cquivdcnt p l c r  than I00 mEm, as idcndficd through the h d t h  physics checklist proccs, dull bc eonductcd 
bcforc thcy bcgin work h t  my result in inkkcs. 

3, Roulinc b i m w y  monitoring methods and frqucncjcs hall bc atablishcd for personnel who m likcly to 
rcccivc inacs rcsulling in n comrniucd cffccuvc dosc q u i w l c n t  p t c r  than 100 m m ,  The t a h d d  basis 
for Lhc mclhods and frcqucncy of bioassay monitoring should be dccumentcd by ESH-12. 

4, Lhc m m q c m c n t  shall rcquirc termination b i m w y  monitoring whcn n p a s o n  who p3Ricipucd in Lhc b i a x m y  

! ? g c o o p t i o n  from thosc workers who do not submit to lcrminirtion bioassay monitoring. 

5. Specid b i w y  annlyscs shdl dso be pcdormcd whcn my of rhc following action &tcrin nre met: 

a Fadill or msnl contamination is dcwtcd that indiatcs P polcntinl for inemill c0nr~nin;ltion. 

. Unli! Lhac 

minntcs  cmployrncnt or conclucks work involving rhc potenual for intakes, Effons should bc made 
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i 
b, Airbornc monitonny*indicam Ihc potential for inmkcs h t  will result in n committed cffcctivc dosc 

c. Upon ducction of Lhc rddiation potation o rgnhdon  whcn an inukc is suspcckd. 
quivdcnt cxcccding 100 mrcm. I $  

c 

6. Lcvcls of i n t a k a  that w m n t  h c  considcntion of mcdicd inkmention shall bc csmblishcd for silt-spccific 
ndionuclidcs. Thc cfcctivcncss of mcdiwl inicmention, such I L ~  blocking or chcLLing ngcnu, shall lx 
documcnd using b i w u y  rcsulrs. 

7. A preliminary &!%smcnr by ESH.12 of any dcrccicd i n t a k a  should bc conduclcd bcforr: a workcr is pcniucd 
u3 rcturn io ndiolofical work. 

8, Bioway  mcmurcmcnLs program pcrsonncl should usc ndionuclidc standuds from or accablc 10 Ihc National 
Institu~c of Sumkuds and Technology 0. 

9. Bioassay mcw.mncnL$ program pcrsonncl should p,Urcipm in Ihc conduct of inlcrcomparkon studies and 
should use b c  “DOE Phantom Libmy.” 

523 Tcchnicul Rcquircments for Dmc hsscssmtnt 

Inlcrprcutions of biousy rcsults and subsqoenl dosc sm..rncnu should includc lhc following, whcn nvaihblc. 

1. Chmctcristh of Lhcndionuclidc, such as chemical and physical form 

2. Bi-y results and Lhc pcrson’s previous cxposurc history 

3, Exposurc information, such a5 r o u t  of intakc and timc and duntion of cxposurc 

4. Biological models uscd for dosimcy of ndionuclidcs 

5. Modcls uscd to cstimatc intakc or deposition and to LWLS dosc 

6. Inmdcputmcntal mtdjnadon bctwccn thc ndiation proicclion organimtion and Occupational Mcdicinc 
(ESH.2) for doscs that may rcquirc mcdicd intcrvcntion 

5-5 



~ ~~~ ~ 

LAN1 RAOlOLoGlCAL CONTROL MANUAL 

Radlologlml Heatth Support Operations Chap1 er 5 

531 Rqulrements , , .  
1. Usc of rcspinmry prolcction shall bc mluccd 10 thc minimum prncticablc by hplcmenting cnghccringconaols 

and work pnctices to contain ndimctivity at thc source, 

2. WE S480.4 bd;rlcu thc rquircmcnts contained in ANSI ZS.2 nnd 29 CFR 1910.134 for impluncnting the 
rtsptmtory prOtCCuon program and ns3ocintcd mining of pcrsonncL 

3, Rcsphtot sulliorkuion cards and mq$r~ujrs shalt bc issued by hdwuid Hygicnc and Sd (ESH-5) only 10 
pvsonncl who’m mcdidly  qulificd by a H . 2  and mined nnd q W t i Q t i ~ ~ l y  fit-tcsted by % H4 to wear the 
sqccific type of rcsphulr. Tnriningnnd qualifiwtion lcsling shall bc pUromed at l a s t  mndly. 

4. Posidvc conools shall bc mnintaincd by ESKS for thc issuc, usc, and rctum of rcsphtors 10 ensun: tlm only 
q\lillificd pcrsonncl w a r  rcspintors, E S H 4  and thc support serviccs subconmoor assist with the isruc md 
rcalm of mpintors. 

5. DOE 5480.4 m d n t c s  that breathing air mcct Ihc spcciliwtions of A;”JSI/CGAG-7.1 Gndc D bmthing air ps 
spcEificd in 29 CFR 1910.134. Comprcscd air supplied LO mphtors shall bc tcslcd qunrtcrly by ESH-5 or 
u p  exchangc of bmthin6 air ubc milcrs. Comprcmrs shall k of thc breathing air typc and shnll not allow 
011 of other chcmicds and lumcs to cnler Lhc brwlhing &supply. Spccinl lltfcntion shall be focusad on the 
location of compressor mr supply intakes arid on croa.connccdons 10 othcrcomprsscd 6;ls systems to prcvcnt 

6, Facility dcty  analyses should nor rake Wit lor the usc of rcspinlory pmcctian for routine work involving 
potenhd c~posure 10 airbmc ndio;lctivc mrr;Crials. Engineering conwls should k designed 10 control 
ndionctivc matcrids at &hc sourcc so lh3c rcspintoy prowtion can k rcduccd 

COilt;uniMtiOn. 

532 Medical A % . m e n t  

Each pmspcctivc rcsphujr w m c r  +ll hwc a m e d i d  uscssmcnt by ESN-2 klorc k i n g  qwtibdvcly fibtcs1cd 
I h c  mcdiwl wscsmcnt shall dckrminc i lo  workcr’s mediePl condition precludes thc KW of rcsphulrs MC should 
follow thc ANSI 288.6 guidancc on frequency nnd content of thc examination, A worku’s ability IO accornrnochk 
Lhc additional srrcss plxcd on the body whcn working in J rcsphror is pan or lhis assessmat 

533 Using Rapiratory Protection 

PC~SOMC~ using respintory protcction shall meet the following provisions. 

1, Bc issucd hlot nuthorialion cuds and respintors only upon vcrifimion of mcdical ;~pprovd, mining, and 
qUUltirariVX*tCStin& 

3, Bc clan shaven in Ihc m of the rcsphtor sal, 

4. If nccdcd, usc comtivc lcnscs that m approvcd by ESN4 lor usc with nsphtors  or cyqlnssts (without 
tmplc b;us or straps) mounted inside the rcrpinior. 

5, Bc Vaincd ul le;lvc thc work n m  when their rn@mtrs malfunction. 

... 
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6. Be a;lincd to rcmovc thcir rapintors to avoid lif'c-t.hrc3tcning situtions whcn cXjhg an nrca nllw Ihc 
mpirnror has fakcl. 

Pcrsonncl using rcsphmry prolcction arc rquircd to kccp rcspintor nulhorbtion cards currcnl and available 
for inspection by ~upcrvisors, ESW-I, and ESH.5. Thcy rue also rcquircd LO notify EH.2 jmrncdjaicly if thcrc 
is 9 c h g c  in h 4 t h  status that may dfut lhcir ability to usc rcspinlors. 

534 Heat Strcsc 

H a t  svcss m y  rcsult from working in 
clothing: and using rcspintors, pamcululy whcrc odicr protcctivc cquipmcni is rcquircd. N u t  smss hns occurred ni 
mbicnt tcmpcntwcs Lhnt arc lcss Lhan 70' F whcn multiplc SCIS of pro~ecljvc clolhing or plastic suits wcrc in usc or 
smnuou work WL! rcquircd. Thc planning st;rgcs for work in high=tcmpcnturc cnvironmcnts should nddrcss h u t  
s m  controls, Rccommcndcr) work tirnc l h i U  and usc of body cooling dcviccs should bc considcrcd to rcduec h a i  
stress. Job supervisors should inform their pcrsonncl of h a t  stress prcwulions before work kcgins on job 
assjpmcnls  in high-lcmpcntun: cnvironmcnu. If n person 'hgins to feel symptoms of h a t  i1lnc.u. thc pcrson 
should immcdiatcly notify thc narcst coworkcr, cxit b e  ma, rcmovc personal protectivc quipmcnt, noay Lhc 
supenisor, and rcst h ;I cool xw, In such am, mcdiixl asistancc should bc providcd. 

of high hut,  hurnidiry, nnd ndhnt h a t :  working in prolcctivc 

SJ5 Hu1FFuce Rcspirritom 

Rcviscd 10 CFR Pm 20, clfcctivc 1anu;lry I , 1994, sum that half-hcc respintors m"...not ntishctory for usc 
w h m  i t  might bc possiblc (c.8,. if M accidcn; or emcrgcncy wcrc LO occur) for Ihc mbicnt aubornc conccnmtions 
to mch insmmcous vducs gatcr Ihan 10 timcs thc,,,PAC valucs]...This type of rcsphmr is not suitablc for 
prowtion against plutonium or olhcr high-loxicity mrltcrials." 

1. Walf-facc rcspintors shall not bc uwl on P routine basis as P prccrldonruy rncasurc for pratccting workcrs from 
pokntid oirbornc mdioactivc mntcrhls, I.lalf-f;lcc rcspirators iuc undcsinblc bccausc b c u  sal with Ihc hcc is 
morc Iikcly LO hi!  Lhm Lhc 9x11 with fufl-fncc respinlor;, p3nicularly during h a v y  work, As n result, thcir 
pcrmitrcd protecuon factor is low. 

2, The usc of half=f;lce rcspintors is prohibited for roulinc radiological work at LAhL 

3. Hall-fxc rcspintors shall not bc used for mdiologiul crnergcncy cvocuaiion purpascs nt LANL 
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1. Emergency rncddiwl CEVE should bc administcrcd immcdhicly for injuries involving mdiwctivc m n W s  in 
accord3ncc with National Council on Radiation Prokction and Mwsurcments RcponNumbcr 65. Medical 
m m c n t  of hjurics typicdly t;lkcs pmcdcncc ovcr mdiologiul considcntions. 

2. Thc muncnt of contminakd injuria should includc thc following 

a, Tmuncnt of contuninatad wounds by medically qulikd personnel 
b, Monitoring by ESH-4 of wounds and d a t e d  b d q c s  for conminution, including alpha miters if 

oppliablc 
E, Id&tiliwhn of Ihc ndionudidcs involved by E S W 4  
6 Medial detumination by E S H Z  of thc necd for thmpcutic intcrvcntion such as blocking or chclohg 

PgenB 
c. Initiation of uppropMtc b i m y  monitoring 
f. Dctcrmindon of nccd for work rcstdctions 

3. An injurcd p c m n  should bc counscicd promptly on the m e d i a l  and ndiolo$c31 implications of c o n m h l e d  
wounds that rcsult in intcmd dose cquivdcnls grater  lhcn 2 2  of thc Tablc -91 lirniu The counseling should 
bc paformed by rncdical professionals from I S H 4  and ESH-12 Dose Asscssmcnt Tuun pctsonncl. 

PART 4 nandllng Radlolo~lcolly Contamlnated Personnel 

541 Skin Contamination 

1. 

2 

3. 

4, 

5. 

6. 

7. 

8. 

Tbc cxlcnt of skin contamination should be dclermincd bdorc dcconmirution procedures am initiated, 

Skin dccontynhtion mcthods should bc amblishcd for simpccific radionuclides, Skin abrasion should be 
avoided during Bc dcconuuniMLion proccs  Siutions requiring intrusive dccontnmirution mclhods, such 3s 
tissuc rcmoval, rcquirc rtlcrnl to ESH.3, 

Lcvds of skin contunination that u jp r  rhc nccd fordosc wcssmcnts  should k cstablishod by the ESH-X?. 
Dosc Asscssmcnt Tam for siwspcclfic ndionuclidcs, Thcjc t15ggc.r levcls should not cxcccd 100 mnm 
dullow dosc. 

Pvsonncl with skin conmindon h t  Ui~m thc necd for do= uscssrncnt should bc informed by thc 
tcction organization or thc i r u d  dosc estimate LO thcirsljn as scan as pnctid,  preferably tcforc 

Fersonncl wilh skin contaminadon for which n dose PlrSCSSmcnt was not performcd should be informed of'thc 
mtun olthc contamination nnd M uppcr csumaic of hc dose rcccivcd (such as lw than 10 m m )  LLS s o n  as 
pnctiablc, prcfmbly bcforc thc cnd of their workchy. 

An psscssmcnt of skin cxposurc rcquircS tirnc to conduct P dctdcd cvaludon. Al;rssmcnts sh3u k conducted 
in ;rcotdurcc wilh Appcndix 2C nnd. promptly nltcr completion. thc results should bc cxpldncd to thc afrecled 
pcrsons. 
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543 Exposures to Airborne Radiwctivitg 

Poicntial intakes of ndioadvc mslcrhl ;ve indicalcd whcn pcrsonncl without respiratory prolixlion arc cxposcd to 
Ilirbornc ndioactivity or when rapinlory proation h&s bccn cornpromiscd. If i nnkcs  of ndiwctivc mstcrid a 
indicnlcd bat cwld rcwlt in M individual's rccciving a commitu;d cffcctivc dose cquivdcnt grater  than 100 rnrcrn, 
tbc following actions should bc taken. 

1, Identify pcrso~cl polcn~k~lly cxposcd to airborne radioactivity. 

2. Obhn n a I  swipes for qualihtive indialion of innkcs whcrc nppmprinrc, 

3. hdy7.e air m p l c s  IO dctcminc auhmc conccntnuons whcrc npprophtc. 

4. Dckrminc duration of polcnthl cxposurc (0 nirbmc radioactivity. 

5,  Perform b i o w y  nppmpnak for chc tm and quantity of ndionuclidcs involvcd, 

6, Rcsrrict thc workcr from ndiolopiul work until cvduations arc pcrformcd by Ihc ESH-12 Dosc Afscssmcnt 
T m .  
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PART 5 Radlologiwl Manltorlng and Surveys 

SSl Rquimrncnu 

1, - whcrc appropriate, ndiologiul monitori;ng of ndhtion utposurc Icvcls, anmimtjon. and airbmc 
ndiopeti4ty sh;lll bc conducted u) chmctctux workpbcc conditions, d c w t  chvlgcs in mdiological conditions, 
and dctcct thc gradual buildup of ndiaactivc m a t e d  in the workplxcc, LO vvify UIC cffetivcncss of physiwl 
dcqi 

2 - Monitciing shall bc pcrfomcd only by tdned and ualifiod pcrsonncl using insmmenu rh;rt am properly 
cnlibmtcd nnd routinely tcsled far openbitity. wCm &l(W1 

3. Survcys for ndbtion, conmimhn. md airborn ndimctivity shall bc pcrfonncd as spcciIicd in tcchnicd 
work documcnls and ndiologicd work pmi& 

4, - ESH-1 shall perform and dccumnt P ,rcvicw,or the adequacy of srnplinl; and monilohp sykms as plln of 
my fadlity O f  0Pcr;lhOd C h p s  dfCChnp ndrologreal COn&ol. In khc abscncc of such chmgcssl P rcvim 
should bc conducled annually. cpK w’~r) 

5, - Instxumurts used to @om radiation s w c y s  shnll bc readily avnilablc and rcsponsc-chcckcd daily or 
before optiacl. lrCm lu%-l(*MrkrWb) When rcsponsc checks PIF not wilhin 50% of thc cxpcclcd vduc, the 
insmrrncnt should bc mkcn Out of scrvicc. Whcn nsponsc chccks m not fmsiblc, compensatory actions should 
bc established to cnsm p r o p  insmrmcnL rcspcirtsc. 

6. Ascssmcnt of ndiologic31 conditions should includc o sufficient number ofsurvcy points LO ch;mctuize the 
mdinlion prcsent and to vcrQ bounduics. 

7. - S w c y s  should bc pcrfomcd bcforc, during, nnd PL the cornpiction of work that has thc potcnhl for casing 
sipliculLchulgrs in Icvcls of ndhtion fields, surfacc conlamimion, and oirbomc ndiwtivity. IW-R 
a3. Cll(r)(J) 

fenLurEs and cn inccrin and udministntivc conaols and to identify LUWS requiring postin& 
t@ C~~mWl~.KIMMJWl$II -1 WLCaL I-) 

8. - Swcy frcqucnda should bc csurblkhed b u d  onptcntial radiologid conditions, probability of &an@ in 
conditions, and m a  occupancy BaG.cs. **Cm ~ s - w ( ~  

9. Monitoring rcsults should pC revicwcd by thc c o p i a n t  ndiological convol technician supervisor. Thc rcvicw 
should cnsurc thal A11 rcqurred s w c y s  hnvc becn pcrformcd and h t  Ihc documentation is a~cmtc and 
complelc, 

sw cd arcas or othcnvise bc modc mdily svailoblc (cas., posting of ouldoor m) IO inform pcrsonnd of thc 
10. Rcmlts of c m n i  surveys or facility and mrn survey maps should bc conspicuously posled at thc cnvvlces lo 

ndio 7 ogic;rl conditions. 

conminauon control, manqcmcnl of ndiologial wnml opcnuons, and followmup and correction o rp 
11, Monitoring rcsults and rcporls should bc madc unihblc co linc mmgcmmt (including support svvicts 

sukonmctor linc rnmagcrncnt) and uscd in suplwn of prc- and posbjob cvrtlutions, ALARA phnnin , 

idcndficd actionddficicncics, 

12. - Monitoring dm in wch building or 32w should k corn iled and rcvicwed at Iwt quyIcrly. Chgcs or trends should bc nolcd md comtivc actions assigned. I#& 0-1(4)(j) 

,552 Radiation Exposure Survcys 

1. In addition 1.0 thc rcquirerncnls of h i c l c  SS1, roulinc ndiotion sruvcys should bc puformcd in occordulcc wih 
the following minimum frcqucncics. 

I 
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a. Daily, in oflicc spacc locatcd in Radiological Buffcr Arm whcrc thc potcnlial cxisls for cxtcmnl ndaLion 
cxposurc 

b. Wcckly, in routinely occupicd Radiological BulCcr h w  and Fadintion A r c s  
E. Up00 initial cnuy, wcckly during continuing opcntions whcn thc m is occupicd, and whcn lcvcls in 

expected to chwgc in High Radiation A m s  
d. Wcckly. for opmting HEPA-fillcrcd vcntilntion u n h  
E. W&y, for wnponrj  Radialion A m  boundaries to c n s w  thaibdiation Arcs do not cxtcnd bcyond 

p0stc-d boundaries 
f, Monthly, or upon cnuy, i f c n t h  arc lcss f q u c n t  than monlhly for locations whcrc radioactive materials 

;vc storcd and postcd as such 
6. Monthly, for poicnhlly conminnkd drrcu, piping, and hoscs in usc outsidc mdiologiwl faciljtics 

2. - Pcrfomvlcc of wdhtion surveys should includc exposun: mtc m ~ u r c m c n t ~  of thc gcncnl a, dosc 
cquivdcn; ntcs at a distance or30 cm from P s o m c  or surfncc of inlctest LO cvdurric potcnm wholc-body 
cxposurcs. and c x y u r c  mtcs on c0nt;lCt with patcndal sourccs of radiation whcrc thcrc is D potenhl for hands. 
on work, l rCw Jszt 

3. - S w c y s  should bc conductcd whcncvcr opcnlions arc king pcrformcd that might rcrult in pcrsonncl king 
cxpoxd LO small inensc t a r n s  of ndiation, such ;LF thosc gcncnicd by shicldcd x-my dcviccs or multing from 
removal or alteration or shielding. lo cyw mSrol(a)Q) 

4. - Fbdiation monitoring insmrncnLq shall bc apablc of rnarunng unbicnl rndhtion d o e  mcs for thc purpose 
of convolling mdhuon cxposurcs, l°CYk mJZ.Wb) 

5. - Contamination buildup insidc work )$ovcs can h d  to unocccp~~blc hand doscs to pcmnncl in facilities 
handling uranium. Rcusc of Iwthcr or eloh glovcs should bc rcvicwcd m r u l l y  Tor such buildup imd bcu 
ndiation survcys should bc conducted on a pcriodic frqucncy on h e  inmior surfaces of thcsc gloves. 1°Cm 
ws*o'(r)(4) Protcctivc clothing glovcs shJl bc worn insidc Lhcsc work glove.. 10 prcvcnt conmination of lhc 
hand, 

' 

553 Arm Rndiation Monitors 

1. 

2. 

3. 

4. 

5. 

6. 

- In uddition to the rcquircmcnls of Anide 551, m a  radiation monitors (not 10 includc aru-rnoniiorin$ 
dosirncicrs discusscd in Aniclc 514) should bc installed in rrcqucnlly occupicd lowlions with thc polcnLlal for 
uncxpcctcd incmscs in dosc quivnlcnt TJ~Q and in rcmotc lootions whcrc thcrc is n nccd for lwl indiadon 
of dosc quivnlcnt ma prior to pcaonncl cntcring rcmotc locations. lackw Dwwb) 

Arw ndhtion monitors should not bc substituicd for riidhdon crrposurc survcys in chmctcrizing u workplace. - The nccd and plxcmcnt of YC(I ndiation monitors should bc documcntcd md asscsw? whcn chmgw to 
fxilitics, opcmtions, systcrns, or quipmcnt occur, I0C" m ' ~ )  

I n  addition to thc rcquircrncnir in Aniclc 562, rn ndiation monitors should bc lestcd at la; q w r l y  to 
vcrify audiblc d m  syslcm opcnbility and audibility undcr ambient working conditions and opcnbility of 
visual a l m s  whcn so quippcd. T b c ~  tcs& shdl k dorumcntcd. 

If installed inswmcnmion h rcmovcd from scrvicc for maintcnancc or calibntion, a ndintionmaniloring 
progam providing at Iwt qual dctccu'on capability should bc rnainuincd, consistm with t.hc potential for 
uncxpcclcd incrascs in dosc quivalcnt ntcs. 

Whcn an ara ndiauon monitor is incorponlcd into n d c t y  interlock system, thc circuitry shll bc such (hat a 
failure of thc monitor shall cithcr prcvcni cnvy into LIIC 
dcvicc. 

or prcvcnt opcntion or Lhc ndiation.pducing 

~ 
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1. In addition to h c  rcquircmcnts of Aniclc 551, routinc contuninadon surveys should k conducted in 
Radiological Buflcr Arcas csublishcd for Ihc conml of conIamin3tion and othcr imu with Ihc potcnhl for 
spmd of conmination ps follows: 

a. Before thc msftr of CquipmcnL and mlcrial from one hdiologicd Buffcr Arw 10 another 
b, Bclote thc tmnsfcr of cquipmcnt and marcrial from highly contmhled 

ArwLs unlcss pmutions such LIS hggingor wnpping arc ukcn before msler 
c. Daily, at c o n m h t i o n  (rrc3 control points, c b g c  anas, or slcpsffpds when in usc, or per shih in high- 

usesiutions 
d. Ddy,  in oficc spocc located in Rtldiologid Buffer Anas 
c, Ddy,  in lunch moms or a h g  mas nw Radi01ogie;ll Buffer An;rs 
f. Wcckfy. in routincly occupicd R;diologicnl Buffer Amu 
g. Wockly, or upon t n P y  if cnDies we lcss frcqucnt, in arcas when: mdmctivc rnatcrinls arc hdlcd or s t o d  
h. Wdcly. or upon entry if cnuics p f ~  lcss fqucnL when: anminut ion bunduics of pasdng a locatmi 
i. During initid entm into II known or suspccled Contamination A m ,  penodictlly during work, at cornplction 

of job, or xi spccihd in n ndiologicnl work pcrmi t 
j. Aftcro lcak or spill of ndimctivc mtUi& 

2, S w c y  rquircmcnts for thc rclasc of merids shall bc mct in occordvrcc with Aniclcs 421 and 422. 

3. Contamination swcys should incorponlc Lechniqucs IO dctcct both rcrnovablc and fiicd contamination, 

3. - Itcins with inacccessiblc surfoces that wcre locascd in known or suspectad Conmination Arws, Hi h 
Conmrnimdon k c a s ,  and AirbOmC Radioactivity Arcas and had thc yotcnLia1 to becornc eonumim$ pt levels 
likcly to acccd Table 2-2 ~ l u n  shall k w e d  as polentially contaminated and subject IO odminismtivc 
controls unlcss Lhc ilms 011: disrnantlcd and monitorcd or spccial s w c y  tcchniqucs ;uc uscd 10 survey dl 
s&gc& l r C n t w l * l ( r ~ C 1 )  

5, Thc rcquimcnu for nsxssin rcprescnmtivc slu~lplcs of bulk mtUial (such x .sand, sweeping compounds, or 
phlc slccl, which arc not suiu\lc for normd loosc and fixcd conuminntion=lcvcl assessment techniques) arc 
spccificd in W E  54005. Pnxcdurcs for asswing rhcsc samplcs will k prcpmd by rhc mdhtion prowtion 

6. Smarsurvcy: for rcmovoblc contuninntia? shall bc reponcd in unifs of disi?tegmtions pcr minutc pcr 100 cmt 
(dpm/loO cm-). For smcv sunlcys of small icmv covcring less h n  100 cm-, Ihc mula shull bc mportcd in 
units of dpm p e r m  mplcd.  

7, hrgc=aren swipes m cncomgcd and should bc uscd to supplcmcnt standad smw lcehniqucs in wcis 
gcncnlly assumcd not IO bc conuminotcd, such iu c n m c c s  IO Rodiologid BulTcr Arcs, If an maluauon 
indiwlcs that an prw swiped is contaminattd, the am may bc immcdhcly dcconminalcd, or a Lhorwgh 
conmination s m m  survcy should k prformcd. 

8, kcas idcnti5cd as either king conminotcd wirh or having the polcntial for king conminaled with highly 
ndiwtivc panicles (“hot p;vucles”l should bc swcycd weekly. Tlmc arcas should bc survcycd at l a s t  duly 
during periods of work that may rcsult in thc gcncntion of hot pde lcs .  Spcchl swipc tcchniqucs to collcct hot 
p;uticlcs, such as npc and lqcsrc;l  swipcs. should k uscd. 

9. Insrmrncnu and techniques used for mdiooctivc conurnination monitoring and control shpll bc rrdcqulc IO 
cmurc complimcc with thc Equircmenls of 10 CFR S 3 S . W  and PW(u), 

within Wologiwl  B u l k  

0Iplliz;rtiOk 

555 Airborne Rkmctivi ty  Moniloring 

1, In addihon to thc rcquircmcnts of Aniclc 551, i~monitorinl; quipmcnt should bc used in silubons w h a t  
hbarnc ndioxlivity lcvcls a n  fluctutc und c y l y  dctcction of aiirbomc ndiactivity could pmvcnt or 
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2. 

3, 

4. 

5 ,  

6, 

7. 

8. 

9. 

minimize inhalation of wdioactivity by pcrsonncl. Sclcction of air-moniioring cquipmcnt by Lhc radiation 
protcction organization should bc b a . 4  On lhc specific job king moniiorcd. Ajr.moniloflnC quipmcnt includcs 
pomblc and fixcd nir-sampling quipmcnt and continuous air monitors, - Air=mplin$ quipmcnt shall k uscd h cccupicd ;VC;IS whcrc, undcr noma1 opcnting conditions, II person 
is likcly 10 rcccivc M ann& inl;lkc of 2% w more of tbc spccificd annul  limit on i n u c  (ALI) valucs (40 
DAC-hr). An m u d  inW of 2% of a specifid ALI cncnlly rcprmnu u commitlcd CfkCtivc dosc quivalcnt 
to a persan orapproximuly 100 mrcm, ~ * c Y ~ Q ~ ~ ~ ~ ~ J ( ~ J  - Continuous-airemonitring quipmcnl shall bc insulld in occupicd wcaq whcrc D pcmon without m p i n t r y  
promtion is likcly 10 bc cxposcd to o conccnlnlion of ndioacuvirj in air cxcccding 1 DAC or whcre &re h a 
nccd to alcn potcnti;llly cxposcd workcrs t uncxpcctcd i n c w c s  m thc krbomc ndionctivity Icvcb. A p c m n  
who is continuously c x p x d  ton conccnrnlion of wdioxtivity in airof 1 DAC for onc wotkwcck would 
gcntrdly tcccivc a commiucd cffcctivc dosc qurva)cni of approximaicly I00 mnm. 16CYRR53*r(*)*4~(~)n) - Air-.smpling cquipmcnl should bc positioned LO rnwurc ilireonccnmtions at work lmtions. I0Cm 
~ ~ + w ( W  I f  Lhls annot be nchicvcd, ;I progmm of pcrsond brwthing.mnc air sampling should bc initiated. - Ahmonitoring cquiprncnt shall bc routinely mainuincd and calibnlcd at ;I frqucncy of at lcast oncc ;I ycar, 
IacyI( ms~M1w(u Continuous air monitors should bc wpablc of masuing 1 DAC whcn uvcngcd over 8 hr (8 
DAC=hr) undcr lnbontory conditions, 

- Continuoussir.monitorinfi quipmcnt rcquircd by Articlc 555.3 shall hivc d m  capabilit and sufficicnL 
scnsitivity LO d e n  pcrsonncl that immcdinic action is ncccssary to minimi7x: or tcninau: inha L Lion cxposurcs. 
10 cm ro~*os(mxJ) 

The propcr opcnlion of conlinuousw3ir-monitring cquipmcnt should bc vcrilicd daily by prforming w1 
opcntioml chcck. Opcr:rtional chccks should includc posilivc ;Lidlow indication and intcml sourcc chccks or 
60-H~ clcftronic chccks whcn uvoilnblc. Confinuous.~r.monito~ns cquipmcnt should bc vcnficd wcckly by 
chccking for insuumcnt rcsponsc with 3 chcck sourcc, 

h l iminuy  uscssmcnu of air sam Ics usin ficld survcy [cchniqucs should bc pcrformcd prompll upon 
rcmoval. In situations in which b x  R F  ground cvcls or radon and thoron hughtcrs inlcrfcx with cva r untion of 
alpha air samplcs, prompt licld u..cs!smcnLs may not bc possiblc. 

Air s3mplc rcsulu should bc cvnlualcd as quickly as pnaiublc for cvnluauon of thc nccd for rcsphmry 
promtion, XC;I cvocuation (if ncccssary), workcr h a c ,  and workcr rclicf from rcspintor usc, 
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PART6 lnstrurnontatlon and Callbrotlon 

561 Standardiwtion 

Smdudimtion on thc usc of commcrchlly avaihblc ndiolo id instrumentation in h c  DOE is highly cncoumgcd. 

tcst a h  typc of ndiologial instrumentation uscd throughout thc DOE complor. E S H 4  rcvicws and apprwcs 
purdmc rcqucsts for all ndhtion=rnoniloring quiprncnt uscd for health und safety urposcs, Thc rcqucslcr mnv 
submit thc pure& rcqucst dinxdy (0 E S H 4  or to thc Business Muugcmcnt ( B U 4  Division, who will routc It (o 
E S H 4  for approval. ESH3.5 will maintain 3 tist of smdud ndiation monitoring instruments at thc L;lbomlory thai 
mw Amcrim N~uontrl SmWs InstiwtclAmcricul N u c l w  Socicty (ANSIIANS) p c r f o m ~ c c  srmdwcLs. This 
list will bc available on rqucs t  to cxpcditc h e  fcvicw and ~pprovd process. 

1. Thc requcsw must conuet ESH-U or h e  appropriatc ndhtion promtion goup rcprtscnntive to rcqucst 
d a t i o n  monitoring inswrncnls. Uscr orgylimuons must muindn physical conml ofpool insmcnts in lhcir 
custody, ndvisc thc instrumcnt pool manager of quipmcnt lowtion changes, tcspond promptly 10 d notices, 
yrd immedia[dy rcarm dtfcctivc quipmcnt ut rhc insvumcnt pool mqcr. 

2 ESH-4 dclcrmincs which insvumcnls will bc ucd for ndhtion promtion purposes. All such insuumcnts 
bccomc part or the ESH4 rndnlenmcc and calibration systcm, whcrc II dnob;rsc of Ihcirc;llibntiod 
m&tcnrurcc cyclcs is maindned. Users art nofied in writing. when insuurncnts requirc mlibntion and/or 
maintenance. Insuumcnu that arc out of dibnt ion shall not bc uscd, Uscrs should rcquest ovcrhpping 
calibration cydcs for JI instruments undv thcir control 50 rhai currently calibntcd insuumcnls arc dways 
adub lc .  All wlibntions pcrformcd by ESH-4 will bc traceable to Lhc NIST wd will comply with thc 
rquirrmcnts of ANSI N323. 

3. Radintionmonitoring insvumcnu in thc instrument p o l  must not bc modificd without thc approval of ESW. 
Thc instrumcnt pool supervisor 3ssisls in obIaining such approvals, U x r  org;mhtions must comply with thc 
usc limitations spccificd on Ihc insrmrncnt's hbcl. 

To mist in the sclcction of appropriate insuurncnution, DO E inlcnds 10 cstablish P formal program 10 cvJu3tc and 

4. ESM-4 will specify approprim sources and procedures for pcdormulcc=iesting ndbtion insrmmcnfs. 
Insrmment u r n  will cnsurc that inswmcnts with the capacity for king pcrfomnct-tcstcd will k checked 
daily or before a c h  usc to cnsurc proper instrumcnt nsponsc. 

562 Inspection, Cdibrution, and Pcrrormance Tests 

1. - Radiolo icnl insvumcnu shall bc u.W only LO mC3st.m rhc radiation for which kir cdibntions arc valid 

inserumcnDtion dibntion, Calibrations shall tlsc NIST tncublc smduds or lhcircquivdenu. 

2. Cdibrntion proccdurcs shall &x dcvclopcd for cach ndiologiwl insuumcnt typc and should includc froquurcy or 
calibration, prccalibmdon rquircmcnls, primary calibntion rcquirencnls, pcricdic p x f m u l c c  test 
rcquircmcnls, calibration rccord rquircrncnts, and maintenance rquircmcnts. 

3. - Pcckct and clccmnic dosimctcn md nrw ndiation monitors should k calibntcd at l a s t  annually and in 
p c c o r d ~ c  with h c l c  562.1. 10c'x Nsal(cXL) 

4. - Thc cffects of cnvironrncntd conditions and intcrfcring radiation on an inslrumcnt shall bc known kforc 
usc, if thc instrwncni is io bc uscd in that pdculuodvcrse cnvironmcnt. lrCm nJwl(em 

loCm IuW F (m DOE 5380.4 rnan&tw UIC requirements contained in ANSI N323 for ndiological 

5. Functional tcsts should bc uscd to ;LSSESS insuumcntalion designs h t  includc dms or hat involve P process 
conml. A functional Est should bc dcvclopcd io Est aU componcnls i n v o l d  in an d m  or trip function and 
should be pcrfomed at lwsi annually. 

6. In unusual and limilcd s i t d o n s  it may k nccesmy to usc M hsvumcnt in M uppliwtion othcr thnn hat 
cnvisioncd by hc  mmufxulrer. SpcciaS clllibnrions should bc pcrforrncd for usc of insmcnution ouuidc 
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rnmufacturcrs' spccifiwlions, Thc insuumcnt should tc odjutcd, mlibnlcd, and labclcd LO idcntify h c  spccial 
conditions and uscd only undcr lhc spcchl conditions for which i r  was calibnicd. 

7. fnstnrrncnls should h a  htcl or tag with Ihc dm of calibrition nnd &tc calibration cxpitcs, 

LANL milinbins P p m p m  in ESH4 10 cvnluatc, repair, ks4 and pcriodially cdibntc dl or thc ndiologifal 
cocrtrol survcy and monitoring instrumcnls for LANL Each insuumcnl is hbclcd with the calibration h t c  and 
cxpintion &LC Cor thc insuurncnt's calibration. Calibntion prcccdures arc docurncntcd in &c pmgnm's quality 
ilssuriycc proccdum for each insuumcnt, 

8. Insmmcnts whosc calibration dm bbcl or pcrfomncc tcst rmdings i n d i a k  hat hc instrument may haw 
bccn uscd whilc out of wlibndon shall bc rcponcd to ESH.1. ESH.1 should rcvicw survcys pcrfomaj with the 
instrument while i r  was out of cdibndon. 

563 Maintenance 

1. A documcnlcd p r o m  for prcvcntivc and c o m d v c  rnohtcnancc of m3djologic;ll insuumcnblion should k 
providcd by E S H 4  

2, Prcvcntivc and corrcctivc m;lin&wncc should bc pcrfomcd using componcnls and proccdunl 
rccornrncndaiions PI last M stringcnr as tho* .Fpcci!kd by thc manufactuw ollhc mmrncn~ 

3. Radiological ~nsmrncnts shall undcrgo calibmtion bcforc usc rollowing any prcvcntivc or concctivc 
mainicmncc or my adjusuncnf lh3t voids thc prcvious calibnuon, A baucry change is not normally considcrd 
mainumncc. 

564 Calibration Fucilitik 

1. Thc ESH-4 calibntion facililics should pcrform inspections, cdibnlions, pcrformmcc tests, cdibnlion 
cquipmcnt sciccrion, and qualiiy 3xsur;mcc in occord3ncc wilh the rccommcndations of &'SI N323, Thcsc 
fx i l iucs  should be opcnled so xi lo 

a. Locaic actividcs in D rnmncr that minirnircs radiation cxpsurc to operating pcrsonncl nnd u, pcrsonncl in 
adjacent m s ;  

b, Minimizc sourccs of inicrfercncc, such ~s bcbattcr and nonionizing ndhtion, during thc calibmtion of 
insuurncnmdon and corrccr for intdctcnccs u ncccsmy; 

c. Opcmu: in accordance with Ihc rcfcrcnccd swdxds; and 
d. Gcncnic mot& of wl ibdon,  functional tcsU, and moinitnancc in occordmcc with Lhc rcfcrcnccd 

Sr;lndUdS, 

2. Ifconmctcd calibration scwiccs arc ucd, Lhcsc scrviccs should be pcrforrncd according to h c  dcrcnEcd 
smdcvds. Audj? should bc pcrformcd pcr~odjcidly on hcsc SCN:XCS by LNfl, to confmn h a t  Ihc jnsmmcnk 
IVE corrcclly c;llrbrr\icd. 
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PART 1 Gononl Requlremonts 

611 Purposc 

Thb chap& cstablishcs thc rquircmcnts u1 cnsurc that pctsonncl h v c  thc mining to work d c l y  in and around 
conmllcd and radiological u r m  and 10 d n d n  lheir individual ndintion cxposm nnd the ndhtion cxpasurcs of 
othcn s low IIS rwsonably nchicvablc (ALARA). Training rcquircmcnls in his chapta apply to pcrsmncl artring 
LANL facilities. 

612 Standurdivrtion 

Smdwclizcd C O ~ C  c o r n s  and mining mtcrids shall bc uwl LO xhicvc consistcncy DOE- and LANt=widc, In 
csmblishinp local mining p 
shall bc d d c d  by Lhc E S W E i n g  Group (ESH-133, wirh facility. ondjob-spccific infomation rovidcd by thc 
approprialc line orgmimions (refer 10 Pruz 6 of this chaptcr). For cxnmplc, mining at aceclcnmr P acilitics shwld 
bc cxpvldcd IO includc high-cncrgy ndbtion and activation products, Training at plutonium facilities should be 
c x p d c d  to includc alpha contamination control. In dl C;ISCS, thc sundudizcd corc coursc mntcrials shnll bc fully 
implcmcntui, 

Job=spccfic mining is thc mining quid for n pcmn LQ paform a particular job. Facility-specific mining is 
mining rcquircd for all cmployccs workin4 at a pyticulv facility, Opmtion=spccific raining is rhc tnining 
rcquircd for an cmployw to perform a pyllcular aspcct of a job or a unique o F t i o n .  *.Line mvlngcrs must cnsm 
h t  thc lcvcl of mining is commcnsunlc with a c h  workcr's migmcn t  and mcludcs mining on p r d u t c s  
spccific to thc individual's job mignmcnt 

Styldudizcd eorc c o w  training. matcnd dcvclopcd and mainrain& by DOE Hwdqmcrs consist$ of Icxson 
phns, dcsignalcd vicw graphs, studcnt handbks,  qualification standards, qucstion banks, and w;lllct=sized mining 
ccdfic;ltcs. Thc smdardixd corc coursc Pinin8 molerids wcrc based on ASTM E 1168 87,' 'SmUd Cuidc for 
R3diologicd Proicction Tmining for h'uclw Fmlity Workcrs," and were dcvclopcd using thc principles of 
pcrfomncc-bascd mining pcr DOE 548020. The stanclzrdizcd corc course for ndjologiul control tcchnicivrs 
(RcTs) pmidly fulfills DOE raining accrcdihtion rcquircmcnls of DOE Ei80,18B, 

1, Standardi7xd corc coursc mining malcrid shall be uscd by ESH-13 for Gcncnl Employcc hdiologiwl 
T h i n g  (GERT), Radi01ogicd Workcr I and Il mining, and RCT mining 

2. Wallet-sizcd mining c c ~ f i a t c s  that identify currcnt mining SULU. should bc providcd by ESH-13. 

3, - Successful complclion of thc smndardkcd c o w  for GERT, Fbdiologicd Workcr I and ll minin , and RCI' 
mining nt onc,DOE sik wilhin lhc past two y w  shall bc rccognnized by orhcr DOE si&.$, ~ C v n  Q d J ( @ h W f ~  - Dwumcnuuon of prcvious tminin $hall includc thc individual's mmc, dac of mining. topics covcrcd, and 

mining shall bc cornplcted, LANL=spccilic mining for GERT and ~ d i o l o g i w l  Workcr I and 11 mining is 
includcd with cox rining. 

4. At MI,, whcn: Lhcrc arc multiple hcililies, Lhc wining may be k~Cility=spccific ifpcrsonncl P C C ~ S  is limilcd 
to thosc facilities for which mining has bccn complctd, 

5 ,  Thc LANL Radiation Protection P r o p m  mnnagcr or P dcsipcc shall concur in LANt-gencnled mdiological 
mining matchl. 

s, Lhc smdardizcd COR cau~ses shall bc providcd and tANLspccific idormadon 

Ns.on 

nunc of Ihc ccnifying orficid, lyCvn 'z. *wl(ahn&vU Wowcvcr, LANLspecific n ! u  of thc ndiologid 

613 Requirements 

1. - Writtcn examinations Tor Ccncd Employcc bdjologiea) Tmining, R3diological Workcr I and n tnining, 
and RCT punlifiation shall bc uscd IO dcmonsmlc $3tisf;lELory complclion of thcorctical and clxwcmrn 
m~rid. cvR DXwl(a)~90~w Examinations should k wrhtcn; howcvcr, the Radbtion Promtion Prognm 
mamgcr may approvc dlcmativcs to acwrnmodac special nccds, Altcmativc cxminations should k 
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quivdcnt in conmt 10 d k n  cxaminntions. The test itcmv shall kc based on mining objectives. ntsc 
mimtions will bc reVicwcd md mdnuincd by thc LAPLTesting Ollicc w i n g  wd Dcvcloprncnrl 
Emluntion Section), The cxmnhuon prwws should m a t  the faUQwhg rcquircmcnrs: 

a. Estabtishmcnt of II minimum passing scorc 
b. Exclusion of truc/lalsc questions 
c Usc of questions randomly scloclcd fm P question brrnk 
6 Acknowlcdgmcnt by chc siudcnt's sigmturc rhnt the student pMiCipalbd in P pcia-cxunh6on review 
c, Mcnsurcmcnt orcornpetencc in rcquircd skills using pcrformanc~bascd uuunhtions 
f, R a n d a l  actions for fdlure 10 rnect thc m h i m m  scat 
g, Quations h i t  M w h t  the student is cxpcctcd 10 nmcmbu months pllv the mining nrhv thnn tfstinl; 

short=m memory of heoretiad mtuial 

2 Training should address bolh n o d  and abnormal Situ36on.s in rndiologicd conml, 

3. GERT 9dS bc complcled cvyy 2yeys, *L chrurl;cs to thc p m p  as idcndfitd by the d a t i o n  prowtion 
organization and line orpnizauons all bc incorporaled by UH-13 Y they arc identiIied and P decision m3dc 
b hc  ndhtion pratcction orgmhtion Xrcdning before the 3ycypcriod is noadd  lmfmulw*fi) In Lhc 
n&mate ywwhcn full remining is rtot complctcd, thc htcst GMT Iwndbwk (student guide) should bc 
dhiiburcd ESH-13 fOr M-suldy. 

4, 
when retrruning is not performed. refresher mining providcd by ESH-13 shatl be cmplctbd 

5. - LANLqxxific and ncfrcsha mining pmvidcd by ESH-13 and jab. facility., and opemion-spcdic h i n p  
provided by rhc opmtingorganizntion shall hdudc chylgcs in rcquirUncnts and upd;rtcs or lessons lmcd 
from o d o n s  and mhtcnancc cxpcricncc and occunmcc=rqmdng for LAm and 340s Lhc DOE complex, 

- Radiolo@a.I Worker rand II &ning shall bc cmplctcd every 2 yc3ts. l'CRI hl thc nltvrclrc yey 

I. Crn &l(b) 

6. The cflwtivcncs oTnQioloRicd conml mining should k vCrificd by s u m  in% P limited sukt  of former 

ESN-13. This evaluation should includc obscrvation of pnctiul applications and dkussion of thc coulsc 
rnawhl and my includc d t r c n  canimtions, Thc s w y  should bc pcdormed by mdbrion protection 
orpiation mlrFgcrs and supervisors. quality .WWCE personnel, or scnior instmcrors and amtdim1c.d wilh 
thc nppmpriate line orgmution nhcr chc former srudcnt has had the opponuniry to pcrform work for scverpl 
months. nc results should bc dccumentcd by ESH-13. 

7. Rcquircments for rtspintory pmtccdon mining rn outlinod in Mclc  531, 

5. Training programs dcvclopcd for radiological conml should meet rhc nquhmcnts for pcr lormnncc-~  
a;lining and, whcn applicable, aainingPccrc&tion. 

9, Roding and comprchcnson skills in the English lnnguqc an n c c c . ! !  for GERT. Visilor oricnwtion and the 
usc of d n c d  cscom may bc uscd as an ;I ltmrive to mining with thc concUrtCtxc of the hdiation Aorcnion 
Prom manqcr. 

studcnu in the workplace. This vcrificntion is in oddition Lo prformmcc cv 1 uations mutincly pcrfmcd by 

IO. Rcscrvcd 

11. T h i n g  mods and c o w  documcnution shall m e t  the toqukmcnrs  or Articlc 725. 

614 Qualification Sindnrds for Radiological Control Tcchnkhns (RcTs) 

1. Qualificntion smdtuds dcfinc the rcquhmcnts for dunonstnting complction of &in& Sip!Ures on the 
fonns in qunliiiation son- shall documcntutisfactory pmficicncy. 

2 Qualification sun&& from the smdardized corc course shnll be used. 
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3, - Thc qualification standards from thc snndardkcd con: coufsc shall bc supplcmcntcd by M a l t h  Physics 
Operntions (ESH-1) 10 includc LANL-spccilic clcmcnts, Thc LANL-spccifjc clcmcnn may include input from 
Lhc appropriate linc orgonir~tions. This input may also includc information rchtcd to opcrdtions of thc linc 
orgmmuon and thc hazards ;rssochtcd wrlh thcsc opcntions. IQCCR NLW3 

4. - Qualifiwdon smdvds for Ihc RCT position shall include on-the-job mining by ESH-I to providc hands-on 
cxpcricncc dirccdy appliwblc 10 tbcjob, lacYw ru5*9u 

5, On-the-job r inccs  shall bc undcr thc control of qudificd pcrsonncl, m Bclorc pcrforming a job function 
without dircct supcyision, B mincc wilh pyliafly complctcd qulifiations shall havc complclEd Lhe 
qualifications for that task, 1*Cm RWW 

615 Oral Examination Board 

1, The o d  cxunhation board($ sW dclcrminc thc qulificalion of candidatcs for RCTand supcrvisor positions, 
Thc oral cxvninalion board pmvidcs an opponuniry to idcnGfy arcs of ~cakncss rclnicd to performmcc of 
RCT dutics and suprvisor functions. Thc onl cxmination board also provkks thc opportunity 10 idcnlify 
additional triinjng nccds io cnhncc radologinl control tcchnicim md supcrvisor mining programs. 

2, Thc Radiation Promtion Pmgrm mminngcr shall dcsignnalc thc board mcmbcrs and appoint chabpmons. 

3. Thc board constituicd LO cvalucltc RCT qualilimtion should bc composcd of at last Lhrce pcrsons (0 include ru~ 
RCTsu w h r ,  ndintion rotation organization stff, and linc managcmcnt opmtions dcpamncnt supervisors 

4. Thc board should a .ws  Ihc crrndidatc's rcsponsc to normal und cmcrgcncy situations. Qucstions should bc of 
thc typc that m not normnlly covcrcd in a wriucn cxamiwtion, It IS rccommcndcd that thcx qucaions bc ba.scd 
on mning  objcclivcs and rcvicwcd by thc LANLTcqting Oficc. (Tr;lining and DcvctopmentEvalution 
Scctionl 

S, Thc board constitutcd to evaluatc RCTsupcrvisor qualification should not includc pccrs or subordinates as 
voting mcmbcrs, 

and strr pc f pcrsonncl, 3s app P iwblc. RCT insvuctors my pmicipalc as nonvoting mcmbcrs. 

616 Instructor Truining and Qualifications 

1, All instructors should bc qualilicd in occordancc with thc LANL instructor qualification program or posscss 
cquivalcn t qual i l i a  tions. 

2. Instructors should haw thc whnid knowlcdgc, cxpcricncc, and instructional skills rcquircd ta fulfill thcir 
;Issignal duties. 

3. Insuucmrs=in-mining skll bc monilorcd by n qudilicd insmw. 
4, Subjcct-mntlcr cxpcns without ~nstrucmr qualification may providc mining in Lhcirp~cz~ of cxpcnisc. 

Howcvtr, h a c  subjcctmattcrcxpcns should bc mhcd ; 1 ~  insuuclors whcn this occurs routincly. 

6-3 
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PART2 General Employee Radlotoglcal Tralnlno 

621 Site Personnel 

Pcmnncl who my routindy cnm n Conmllcd Arca uncscortcd (excluding ndiologid buflerims and 
radiological mas) and cncounkr nd1ologicP1 Mcrs, postings, or mli~ncuvc mluials shnll ~.eeuvc GERT 
provided E S H 4 3 . 9  This training shall bc succcssfullv com lad bcforc ptulLhI occupationnl ndiotion 
uncsconed wccss (0 Controlled Arws. Additional fxility- or opcntion-spccXc mining rcquhcnls m y  exist a 
individual facilities. 

1. GERT shall incluck thc s m a  core c o w  mining matcrids and SI wriucn cxnmhtion, For uncscortcd 
access u) Controlled Arcas, workas must ppss thc G c n d  Employe Tdning (Gm mina t ion .  

2 Stmdudizcd DOE core GERT shall be cxpmdcd to include LANL=spccific informuion, such as S ~ ~ C - ~ J C  
ndiation m, alarm responses, nnd polidcs. These two h n i n g  componcnrs canstitule GERT, 

3. Workers may challenge GERT sl;uldudizcd corn howlcdgc rquhmcnls  by wng o comprehensive 
cwmination. If unsuccessful in cine oiumpf the cntirc G c n d  Employu: Rachologiwl Training surndvdizod 
corc tnining shull bc complclcd, Cbllcngcs do not apply to Ihc sile-spccific portions. 

cxposurt. ?3 ERT b rtcommcndcd for all cmployccs mcb% J GERT is chc minimum mining: r cqhmcn t  for 

4. Exxpcctcd timc to cumplck GERT is approximlely 1 hour, 

5. Additional t&ninI; bcyond GERT is nccc!mry for uncscancd entry into R3diolo&.d Bullcr Ams or mxs 
poswl for ndiologiol Conuol olhcr thrvl Conmlled AMs. 

6, Information mny bc cornmunialed by ckmmom Iccrurc, vidmpc,  or olha sppliablc methods. 

622 Radkhgical Orientation for Vkitors 

1, Esconed visitors who cnler P Conwllcd Are3 shall m i v c  o Rdiolo d c t y  oricnution from chc o p t i n g  
organization responsiblc for h e  ma. Uncsconcd visitors roguire C & T as a minimum. This oricnution should 
include thc following topics, 

;1, Bmic ndintion promtion concepts 
b. Risk of low4cvcl cccupationd rndiacon exposure, including anccr  and gcnctic cflccts 
c. Risk of prcnad ndhbon cxposun: 
6 Radiologid prolcctim policks and ptoccduns 
e. Visitor and mmgcmcnt rcspnsibiliucs for radiation d c t y  
f, Adhmnce to ndiologiul posting wd labeling rqukcmcnls 
g. Appliablc cmcfgcncy proceduns 
h. Tnining for issuvrcc of dosimctcrs, whcrc oppliablc 

2. Information may bc comrnunimd by videonpc w handout LO personncl cntcring ;L site, An cxynhtion is not 
rCqUired. 

3, Rccords of Lhc orientation shd! bc rnclinaincd by thc opcmting o r g ~ h t i o n ,  Visimr s i p i n  logs may k usod as 
orientation mods. 

4, Thc oricnmtion for continuous1 csconrd individual5 or p u p s  should bc commcnsumtc whh Ihc arcas 10 k 
visital, Rccords of orientation r or such individuals or groups should bc rcdnod by die openhg ogznhtion. 

5. Funhw requimcnfs for vkitors, tour g o u p s ,  visiting dipiwics,  sdcnhts, and spcek&sts prc odllnsscd in 
Article 657.. 
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PART3 Radlologlccll Worker tnlnlng 

631 Requirements 

1. - As o minimum, Radiological Worker I mining, shall bc complclrxl bcforc cnrcring R~ldiologicd Buffcr Arcas 
and h a t i o n  kcas wihout 3 qualified escort. 1 Cfy u'-* Thc fqucncy of his mining is specified in 
Article 613.4 

2. 0 As a minimum, RadiologieP1 Workcr XI training is rcquircd for uncsconcd entry into nrcas M stated in Tnblc 
6-l.1*Cywu5~m Thc frcqucncy of lhis mining is spccificd in Aniclc 613.4. Additional mining is rcquircd for 
special job functions wilh mdiologicd conscqucnccs ~ A n i c l c  634.1. 

3. Wotkcrs my cMlcngc Radiological Worker I or II standardized COR by passing D comprchcnsivc wmindon .  
If unsuccessful in onc oticrnpi Ihc cntirc snndardizcd corc Radjologicd Workcr I or Il mining shall be 
complclcd. CMlcngcs do not apply IO the sile-spceific ponions, 

4. Radjologial Workcr 1 h n h g  is not n prcrquisile for hdiological Worker II mining. 

5. Radiologic;ll Workcr 1 and Fbdiolo id Worker 11 mining rn sclkonuincd courscs: Lhc cox mining is 

organhtion. hdiological Workct II Paining includes 1111 o thc rcquircmcnts olR;ldiologic;ll Worker mining 
mnd cxpylds on rhc topic of hands-on work with ndioactivc matcrids, Radiolo&l Worker ll mining p r c p a s  
h e  workcr IO dcal wilh highcr lcvcls orndiaion and/or ndiooctivc contamination Lhan those nddrcsscd in 
bdi0lOgiCd Worker I mning, 

"r" P provided by ESH-13, and the job. f acihy-, and opcmtion- ific training is provided by thc opcntin 

632 Radiotogicul Worker I 
1, - Workcrs whosc job asslgnmcnu rcquirc ucccss 10 Rndiologiwl Buffcr Arms, Radiation 

poswd for Ihc slongc of radioactive makriuls (os spccificd in Aniclc 333,l) shall) complclc Radrologiwl 
Workcr I minin as ;I minimum kfon king  pcrmiucd to cnler h s c  mas without a qualified w o r t  (scc 

2. - FbdiologicaI Workcr I rrJining h e l l  usc thc DOE smndnrdkcd corc coul?ic mining matchah imd. in addition, 
shall cmphasirc LANL-spccific rnfomation. wcpk ~U~JS.* 

3. - lbdjologid Worker I mining should cncornpus at n minimum thc following tAhz-spccific pnctical 
facurs: 
a. Entcring and cxiling sirnulaM Radiological Buffct Arcas and Radialion Rrws 
b, Frisking for pcrsonncl conmrnimtion, as applicnblc 
c. Vchfying jnsmrmcnt rcsponsc ond pcdorming sourcc chccks 
d. Responding to alarm situations l°CFR mW2 

4. Expccrcd timc 10 complctc thc sundsdmi COR coursc and LAXL-spccific Radiolopical Workcr I mining is 
npproximatcly 8 how. 

5, Rcservcd 

and lmtions 

Anicle 658). IO& O&W 

633 Rudio1ogic;rl Workcr II 
WQrkcts whoscjob xsipnmcncs involvc uncscomd llcccss to High and Vcry High Rndiarion Arcs, Conlaminadon 
Artsrs, High Conminauon Arms, and Airborne hdiosctivily hrws and/or workcrs who have poicnbl mnwt 
with hot p d c l s  or prform opcntions on knch tops, in fumc hoods, PI m p l c  sutions, in opcn=front lmxcs, or in 
glovc boxcs shdl complctc Radiological Workct Il mining. 
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1. - RadiolOgiical Workcr TI mining sMl w Ihc sandadzed core c o w  mining rnilerinls and, in addition, 
shd crnphasiu W s p c c i f i c  information. lrcm u-.* 

2 -Radiological Workern mining shall encornpas Ihc lollowing LJWtspcciiic p n c t i d  Ibctors, 

L Donning prolcctiw clothing 
b. Ertiainga sirnulnlcd Radiolo&l Buffer Arw, Conmination Am. nnd High Radiation Arw 10 pcdm (L 

rask 
c. Responding to shSled  abnomral sitdons 
d. Rcspondhg 10 shulalcd & m s  or 6uIty ndiologid convol cquipmcnt 
c, Rcmovingprowdvc clothing and cquipmcnt and subscquenlly exiling the simulated yen 
f, Frisking for pvsonncl conminidon 
g. Verifying instrument rcqmnsc and performing sowcc ChCJes arcm 9 3 s  

3. Expected timc 10 complete Lhc sundudired corc and Uwtspecific Rmdio1ogiC;ll Workcr II d n h g  is 
~pproximatcly 16 h o w  

6%. Specblhcd RPdloJogkal Worker Training 

1. Spccidkcd ndiologiml workcr mining shall bc cornplckd for nonrorrcinc options or work in arcis with 
c h g i n g  mdiologiwl condjtions. This training is in addidon LO Radiological Worker Il mining and is rcquind 
for pcmnncl planning. preparing, and pcrfomingjobs ihat h v c  the potcntid for high rxliolopicd 
conscqucnccs. Such jobs my involvc special condnmcnt dcvica, thc ux cf mockups, and ALARA 
considmlhns. This mining is provided by rhc opcmting otgmhtion. rhc ndhtion promcon orgmiution, 

Z Additional mining for cmployccs in specilllkcd fcilitics, such as i~~cclw~mrs md hbonuina, will bc 
dcvclojxd. Scc pyt 6, Training for Special Applications. 

and ESH-13, if rCquCSttd. 
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Tralning and Quaiillcation Chapter 6 

I 1 R;rdiologic;rl Buffct A n a  

. Storage of ndioactivc maicrial 

hdiologiwl Workcr I or II 
Radiological Workcr I or I! 

-~ 

Table 61 Radiological Workcr Entry Tnining Rquircmcnts 

Wigh of Very High hdiation Armsb lbdiological Workcr II 1 

II Tralnlng Requirementss II Area I 

d Conmination Arws or High Conminntion Anxu Radiological Workcr XI 

1 Radiation AtCps I Rrrdiological Workcr I or I1 II 

Airbornc Radioactivity Artas 
E a c h  tops, fumc hoods, smplc SuLions, opcn-front boxcs. 
or plovc boxcs 

Rodiol0giu.l Wotkcr llc 

Radiological Workcr Il 

JI soil I Radiological Workcr TI ~ -11 
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PART 4 RCT Quallflcotlon 

641 Rquircmcnts 

Tnining and qualification of RCTs and lhck hmediatc ~upvvisorS shiru address m h c  opcntions auld d1s0 focus 
on recognizing and handling siuutions in bolh normal and changing m3diolo&I conditions, Newly qudificd 
uchnicims and Lhosc still in minin should be givcn the opportunity u) work with qualified, cxpcriulccd 
technicians 10 fosut devclopmcnr t orc training for RCTs IS providcd b ESM-13. The comprchcnsivc Wriuen 
urynimtion, for qdfiation and rcqu;llifiation is odministued by Ed-13. 

632 RCT 
' 1. - RCI' quidfiation consists or thc stvldvdizcd con come mining m a W ,  on-the-job training pcr the 

qudificxion smW, and passing both a f d  comprchcnsivc wrim cmmhtion and final onl  amination 

Z RCT tdning sN1 usc the smdud iml  con coursc mining moterids nnd in addition should emphasize U?i- 
spcciric information, 

3. RCTmdidates who h v c  prcrequisile knowlcd C. such ps collcgccradit opcntiond cxpcricncc, or ~hlod 

comprchcnsivc chdlcngc aamimtions, ' 

4. Enuy=tcvd prucquisiks shall bc csrablishcd 10 c n s m  thal RCfs m e t  sundads for physical condition and 
cduwtion. Atn minimum, thcsc standards should include the following. 

a. Hjgh schwl cducation or quivdcnt 
' b. Funduncnnmls ofmnthcm&s, physics, chunisuy, and scirncc 
c. Systcms and fu-cnbls of proccss, operations, and m i n l m c c  
d. Reading and comprchcnsion lcvcl suflicicnt LO follow proccduns, writc permits, p p y e  survey maps, 

write nports, and prcpm shipping and mnsfcr permits 
c. Ability to work in II support role and to cornmunicak vcrbd instructions u) olhm 
f. Physical rcquhrncnls 10 hyrdlc pcrsod prvtcctivc cquiprnent and othcr cquipment nnd 10 m i s t  othcrs in 

work lmtions, commcnsmte wilh nssignmcnnt. 

5. RCTs arc cncoungcd to pursuc rcgistmtion by Lhc National Rcgisy of'hdidon Protection Tcchnolol;ists 
Ihm. 

6, hSL &vcs credit LOW completion of snmnd;lrdircd COR wining nquircmcnrs for NRRPT rcgimuion. 

M J @ C F M W m  

- 
qualifications, mny satisfy individual sections o I: rho sunwed  COR c o r n  mining nquinmcnts by passing 

643 Continuing Trulning 

1. Following succcssfd complc~on of smdxdiZcd COR c o w  requiremenu including proelid (on=lhc-job) 
u;linin& thc RCI' shall pnss both o comprchcnsivc writen m m t i o n  and on oral wrnimtion board for final 
qunlikation. 

2 - Fouowing on1 a m b a t i o n  baud qudifiation, thc RCT should bean I\ 3 y w r  cyclc of conlinuing cnining 
q u i d  for rcqunlifiation. Evvy Irqdifiwtion rcquircs completion of on-the-iob training, u comprchensivc 
wnclcn m i n a t i o n ,  and (I fml scstion bcforc the ml m i n a t i o n  board. J0Cm wm 

3. Continuing mining should providc continued improvcmcnt in thc knowlcdl;~ and skills of thc RCr, Conrinuing 
mining is providcd by thc ndiation protection organization and ESH-13, Conlinuing mining c o w  conknt 
input from thc linc organizations is cncoun@, 
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4, Continuing mining should includc LkNL=spccific and DOE4dc  chngcs in rcquircmcnir and upchtcs of 
lcssons I m c d  from opcnting cxpcricncc :md indusuy cvcnls. 

5. Continuing mining shall includc wriucn examinations, as appliablc. dcmonsmtions of proficiency controlled 
by qujlifiwtion strmdrds, and wriitcn and od examinations u1 ptcpuc for the comprchcnsivc bicnnhl 
rcqdfial ion.  

6. - Infmjucntly wormed W, such as h s c  for cmcrgcncy rcsponsc, may rcquirc annual mining, IrCm 
nJ’Jm* 0th~ usks may rcquirc rclnining bcforc initiadon of o uk. 

7. Pcrsonncl who m i n d n  qudifiotions xi RCTs ntisfy thc rcquircmcnu of Radiolopid Workcr n mining, 

6sj RCTSupcm~.wrs 

1. RCT supcrviwrs shdl bc qualified ns RCTs and should panicipalc in continuing ndio1ogia.I mining propms, 

2. RCTsupcrvhrs should havc supervisory and Icadcrship capabilidcs to dim1 Lhc work of tcchnicinns; 
cffccuvcly inicnct with cdts, linc supcrvisors, professional snff, and olhcr manqcrs: and bc ablc to rcspond 
and direct olhcrs in crncrgcncy and nbnomnl siluLions. 

3. RCT supcrvisors shall bc qualified cvcry 2 y w  Uuough cornprchcnsivc on1 cxrrmination boards in 
accorhncc with Artjclc 615. 

4. Oral m i n r r d o n  boards should focus on Ihc ability to malyu: situations and supcnisc subordinates. Thc R(3’ 
supervisor's dcpth ofknowlcdgc should cxcccd h t  cxpcctcd of an RCT. 

645 Subcontrucied RCrs 

1. Subconmctd Rms (io includc ROs brought in by conmcior orgmimions, c.p., cnvuonmcnul miontion 
conuaclors) should havc Ihc same knowlcdgc and qudikiiions rcquircd of W L  RCrs pcrfoming thc samc 
duties, At a minimum, thc mining and qualificalion p r o m  should includc Lhc following, 

a. Rcvicw of rcsumcs to identify Icchnicims with cxpcricncc in jobs similar to lhosc in which thcy will bc 
cmulovcd 

b. Wrhci anmination and on1 cvrrlualion lo verify apptoprialc knowlcdgc lcvcl in occordancc with kniclcs 
614 and 615 

c. Idcntifiwtion of thc dulics icchnichns will bc authorhcd to pcrfonn 
d, Trdining in fncilily proccdurcs and cquipmcnt assochlcd with Lhc nuthoriml dulicc 
c. Training on mcnt  opcmling cxpcricncc 
f. Obscrvalion of on-thc-job pcrfomonccs by thc RCT supervisor 

2. Subconmctcd tcchnicims who work at Lhc facility for cxtcndcd timc pcriods (rnorc &an 6 months) arc 
idcntified by rhc nduuon pmtcCtion orgmiziuon and should rcccivc coniinuing mining commcnsmtc with 
thcir asigncd dutics. This should includc succcssful complclion of an on1 cxarninalion. 
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?he following Yricles list mining rcquircmcnts bat  arc in oddidon 10 olhcr nquircd wining. 

651 Msnagcmcnt Training 

L+N> linc rnnnagcrs who r n ~ p  supauisc. or ovcrscc ndiologid mnml progmms shall bc ainod in thc 
pnnciplca of IhcL9NLRadiblo~rcaf C o w d l  M m d .  Such o;lirung, providcd by ESH-13, should bc tused on DOE 
smd;udircd corc C O W  mining matvials supplemcntcd by LA?L-spcCilic pmccdurcs and bc cornplcrcd by ncw 
pcrsonnd bcfm thcy formally mumc lint supcdion and managemcnt rrsponsibilih. Incumbents should 
Pyticipple in continuing mining providcd by ESH-13. ?he continuing tmining should cmphosizC sclf-tnt 
nnd atcrnd cdut ions .  including pcrformnncc indicators, rwt  couscs, and ILWW l m c d  b a d  on opxuionnl 
cxpcricncc 

6!2 Technical Support Personnel 

Appropriate technical support pvsanncl (cnginccrs, schcdulus, and proccdurc writers) should bc t d n d  by ESN-13 
with support fm the Rdntion pmwtion organization in Lhc principles of AtARA, WC ALARA Icchniqucs, and 
d o x  reduction whniqucs, " b y  should also participate in sclccicd ponions ofLANt=spccific and spccidircd' 
mining, particularly in siulntions using mock-ups. 

653 Phnncn  

Planncrs who dcvclop dcuilcd work phns involving or ;~ssoci31Ed with ndiooctivity or ndimctivc rn!lcrinlS should 
have R3diologica.l Worker mining io Lhe Icvcl rcquucd by the workas using Ihc work plans, I1 is dcsnblc that 
phnnm h v c  Radio1ogh.l Workcr Il training. 

654 Rudiolqiarl Control Pcrsonncl 

1, Rsliologiurl conwl technical sdlmd mmgcmcnt should h v c  thc following. 

a. A combiruuon olcdumtion and cxpchcncc cornmtnsmk with theirjob rcz;ponsibilitics 
b. Conlinuing hning b u d  on M assessment ofjob rcspnsibilitics to maintain and c n k c  proficiency 
c. Continuing mining to rcmain cognizant of chmgcs to thc facility, o p t i n g  cxpaicncc, proccdurcs, 

rcguhtions, and quality m w n c c  rapuircmcnts 

2. Ri-idiological suppon pcrsonncl may includc, but arc not limited to. dosirncny Icchnichns, insvumcnt 
technicians, mcdrc31 pcrsonncl, rccords clerks. wholc-body counicr uchnicions, turd bbntory pcrsonncl. 

3. Radiologid support pcrsonncl should h v c  lhc following. 

a, Appl iabk  thning on s ~ n d x d k c d  con coursc topics from Fkidiologic;ll Workcr rand II and RCI' mining 
nnd nddilionnl job-, facility-, nnd opmtion-specific ~Opics. 

c. Continuing mining to provide continual improvcmcnt in knowlcdgc and skills 
4 b, Tmining appropnalc LO lhc mks v) bc pcrf'mcd 

4, Rodiologid support pvsanncl who an: m'ponsible for implcmcntinc the siu: ALARA p r o v  shall rcccivc 
ALAR4 mining providcd by B H - 1 3 .  

5. CutiIiarion and involvcmcnt with prolcdonal indusuy opnht ions should bc c n c o q c d  
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655 Rudiogtuphers rrnd Radiution-Ccnerutin~=Dcvice Operuton 

Sc&d soufcc ndiogmphcrs who arc not working undcr a UShTC liccnsc shall bc u;lincd by thc Policy and 
Program Analysis Group (ESH-12) 2nd ESH-13 in nccordmcc with 10 CFR 3431, Swlcd sourcc ndiogmphcrs who 
m working undcr II USNRC liccnsc arc cxpcctcd to hnvc Ihc rcquircd mining bcforc thcy d v c  on h c  sitc, 
Opcntors of ndiation~$cnmting devices (for cxwnplc, scaled source irndbton nnd ncumn gcncnmrs) bat arc 
uscd for nonndiomphic purposcs und arc apabk  of gcncmting M unshicldcd radiation iniemiry of 01 l a s t  100 
mrcm in 1 hour whcn masurcd at 30 ccntimctcrs from thc sow should hnvc mining t h ~ 1  is appro rim for thc 
mdiation sourcc involvcd and commcnsurilic wilh thc lcvcl dcscnbcd in 10 CFR 3431, Opcnmrs o F inicnu'onal ond 
incidcnul x=ny=gcnmhg dcviccs (including x m y  ndiobmphy) shall bc mind in occordmcc with LS107-03.0, 
Accclcntw mining is addrcsscd in hniclc 664. 

656 Emergency Response Pcrsonncl 

Provisions SW bc in phcc to accomm&rc mpid sik and radiologid rn PCCCS by on-sitc and off-sik cmcrgcncy 
workers such LIS lirc fighlers, medical pcrsonncl, and sccurily pmonncl. 

1. Emcrgcncy rcsponsc pcrsonncl, from both on& and off-sir, may bc rcquircd ID work in ndjologicd mas. 

2, - Emcrgcncy mpansc pcrsonncl should rcccivc spcchl rxliolorrica) workcr mining, ptovidd by ESH-13 in 
cmpcnuon with Emcrgcncy Mmagcrncnt and Rcsponsc (EMlkR) in Facililics. Sccurity and Safeguards (FSS) 
Division, cornmcnsumtc wilh thc situations thcy ill(: likely ID cncountcr. I@ cyw p5Jsot(r) 

3. - Such mining shodtlt,bc,.;n thc Radiological Workm sundardkcd corc course and LA?JL-spccific 
mining materials, 

4, If such warkcrs arc not m i n d ,  mhcd C.WN should bc a!signcd. 

5. Training should m&c it clcv that w i n g  livcs ha.. priority ovcr mdiolo&d controls, 

6, Rccords of this training should bc maintained by ESH-13. 

657 Training for Tour Croups ond VisiiinR Digniurks, ,Scientist% and Specirrlists 

Tour mups and visiting digniurics, scientists. and qxcidists who r q u i r c  uncxoncd ~ C E C S S  io postcd w s  othcr 
th;ln Conmllcd Arc;ls should complctc Ihc following mining. 

1. Opcrafing organbtiona should establish, in coordination with ESH-13 and rhc radiation protcction 
orgmizalion, ndiologiml control mining for tour groups and visiting dipitaria. scicndsts, and spccinlisu lhat 
is commcnsunic with thc arcas thcy arc to cntcr, This mining is intcndcd for individuals not performing hdq. 
on work. 

2. Oricntauon and thc ufc of vaincd cscom, with thc writkn concurrcncc orlhc h d b t i o n  Frokction Program 
manngcr, providc M dtcrnotivc to mining. 

3. Tnining lor tour groups, visiting dimiwics, scicnusts, and spccidisis should bc b u d  on thc Radiologid 
Workcr sundudizcd con: c o w  and LANL-spccific mining m~cridls. 

4. If visiting scientists Or specialists arc 10 do M d s a  ndio10gic.d work whilc uncsconcd, considcntion should 
be given 10 providjng full Fbdio1ogic;ll Workcr I of I1 udining, In MY cvcnt mining should k commensunle 
with thc work to bc pcrf'ormcd. If limiicd mining is pmvidcd for l i m i t d  ush, mcth6dq should tc csublishcd to 
limit thc npprovcd work and to makc athcr sdf members a m  of ihc limiwlion, such as posting a sipcdoff 
mining cnrd, 

5. Rccords of this mining should be mainuincd by the owrating organhiion or, Lhrough special mngcmcnt  by 
ESH-13, 
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658 Ewort TrrininE 

1, ~ t i n g o r g m h t i o n s  arc cxpcctcd 10 pmvidc escort mining for pcrsmncl who will escort individuals in 
ControUcd Arcus, Radiclloljcnl Buffcf(\rurs, orRdologiwl Arcas, M i n g  includcs the following topics: 

p. &con’s ES&H responsibilities for thc visitor 
b. Visimr and mmgcmcnt rcsponsibilitics for mdhtion d c t y  
c. Dosimetry rcquituncnts for thc visitor 
d. Pcrsoniil dothing and pmtcctivc equipment rcquirerncna for rhc visitor 
c. Emugcncy rcsponsc for the visitor 
f. Work restrictions, if my, imposed on thc visitor 

2, Escorts an: rquircd Lo have thc m e  lcvcl of PJjningrcqukcd of workcrs in thc area. 

3. Exmination is not required for specific cscofl mining. Howcvcr, thc won must bc m i n d  on thc mining 
pmvidcd (IS n rcsult of &he Anidc 6332 rcquituncn~ 

4. Rccords of Lhc mining shall bc rnnintaincd by hc opu3lingorgdzntion. 
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PART 6 Tfalnlng For Spcclel Appllcatlons 

661 Plutonium Fucititiw 

?hc following topics should bc c o n s i d d  in addition 10 shndxdizcd COR mining rcquircments at plutonium 
fircilj tis. 

Propcnics of plutonium 
Spcchl ndiologid surveys and tcchniqucs 
Exlcrnal cxposurr: conwl (ncuwns) 
1nzma.I cxposurc control 
Containment and &low box opcriitions and pmcdurcs 
Spccid instrumcnu and mmurcmcnL uxhniqucs 
Pcrsonncl prokction 
fnvcnlbry control and accounubility 
Criticality d c t y  
Biologid cffccts 
Bioassay p r o w  

662 Uranium Fucilitia 

The following topics should bc considcrcd in oddition tb snndudizcd corc mining rcquircmcnls at umium 
fxilitics. 

Propcrtics of m n i u m  
Specid radiological survcys and uxhniqucs 
E x t a a l  wrposurc conuol 
Toxicological pmpcniw and bchwior of m n i u m  
Rclc;lsc of unnium-conminaied malerials 
Instruments and mmurcmcnt tcchniquts  
Personnel pmtccdon 
Invcnlory control md accounbbility 
Criticality d c t y  
Biologicid cflccrs 
Bi0ass;ty p m m  

663 Tritium Fucilities 

Tbc following topics should bc considctcd in oddiuon LO sundardbcd corc triiining rqukcmcnu DL tritium fxilitics. 

Aopenics of tritium 
sowcs or tritium 
Exposure polhways and forms of tritium 
Expos~uc control 
Tritium conuinrncnt 
Spccial.instrumcnts nnd mc.mrcmcnt tcchniqucs 
Pcrsonncl pmtccuon 
Invcnmry connol and nccounbbility 
Airbrne tritium mwurCmCnt 
Airbornc m ti urn controls 
Efflucnt rccovcry syslcms 
Tritium rclc3ses 
B i o w y  promam 
Biological cffccrs 

~~ 
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664 Accelerutot Fucilitics 

?hc following topics should bc conddcrcd in addition to smdudizcd corc mining rcqukmcnts at occdcmtor 
fxilitics. , 

Activation products 
Spccid rrdrologid suwcys and ttchniqucs 
Compancnt sourcc m 
Interlock and wnming devica and syslems 
Acccss LD beam and bcam condnmcnt 
SpcciJ insrmmcnts md rnmmrncnt techniques 
Biological dfccts 
Bi-Y P W  

1 
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PART 1 Rcqulrcmonts 

711 Purpose - This cha tcr conchs thc rcscribcd pncticcs for prcparing and rclaining ndiologically rchtcd occupational 

compliancc with Lhc rcquircmcnts of 1U CFR 835. Thc work l o rn  and mmjicmcnt ;vc rcquircd 10 UC rccords 10 
docurncnt mdiologicd mfcty nffordcd 10 pcrsonncl on&, Rccords of ndiologiix~l progmms may bc rcquircd UI 
suppon workcr hcallh studics and futurc disputcs or claims, Thcrcforc, thcsc rccords should bc high quality, rcadily 
rcuicvnblc, norcd approprhrcty, and managed for thc prcwibcd rctcnlion period. Considcntion should bc Rivcn io 
cross-rcfercncing rclntcd rccords to aid rcurcvability, Rccords should bc handlcd in such a way tho1 pcrsond privacy 
is prolccicd. 

In~ormation and dm gcncnled b L/INL's radiation protcftion program shll bc rnintiincd in accordancc with thc 
rquircrncnls of DOE 13?42A, "~ccords Di$posilion." Thc documcnhdon slanchrds conmincd in ANSI N13.6, 
"pr;lcticc for Occupational Radiation Exposurc Rccords Spsicm." and DOE Ordcr 5484.1, "Environrncnlal 
Prolcclion Safcty and Elcallh Protccuon Informdon Rcpodng Rquucmcnfi," shall bc followcd. Rccords hat  dilfcr 
from rhc rtcornrncn&lions of AX31 N13.6 in such arcas os npplicibility. infomalion contcnb and fonnuhuon must 
trc jusufied and documenid. 

rccords. lo  8  ma^^ P '1 Radiological control rccords shdl bc maintained as ncccLwy Lo documcnl 

712 RLTords Managemcnl ProKrum 

1. - An o c c u p a ~ o ~ 1  ndiological rccords rnmagcmcnt program sh11 bc cstablishcd by thc Policy and Program 
Analysis Group (ESH-12). lbCYW 45*7p1(n) .. This progrm shall cnsurc hi auditablc rccords and rcporo: MC 
controllcd through Ihc sogcs of mation. disuibuuon, usc, mdngcmcnL stongc, rcmcval, mcdin convcrsion (if 
applicable), and disFposition, l °CPM 105970:(c)(3, i301(r) - Thc rccords mnnagcmcnt progmm should cnsurc h a t  thc 
following rccords arc rn;lintaincd. 1 ° C ~ K  W*~W) 

a. 
b, 
C. 
d. 
C. 
r, 
g. 
h. 
1. 

j. 
k, 
1. 
rn, 
n. 

0. 
P h  

4. 

Occupational ndiologiul policy staLcmcnLs 
Occupational ndiologiul control proccdurcs - Individud monitoring rccords lUCPw K3L70~(r) 

Inlcmal arid cxlcml dosimcuy policics and proccdurcs (including basis documents) 
Pcmnncl wining (coursc rccords md individual rccords) 
ALARA mords 
Occupational rrrdiologiwl insuurncnhtion rnaintcnmcc, rcptlir, pcrformnncc tat, and calibration rccordq 
Occupation;d ndiologiuf survcys 
Rrw-monitonng dosimetry rcsults 
Radiological work pctmiLF 
Occupational ndiologiul prfam;mcc indicators and mcssrncnu 
Radiological sfciy analysis and cvnlution r c p m  
Qudity assurmcc rccords - Occu atioml ndiological incidcnt and cccurrcncc rcpns (and criliquc rcpons, if nppliublc) 1 ° C m  

Accountability rccords for wlcd ndioaclivc sourccs 
Rccords for rcfwsc of quipmcni and rnatcrhts to Conuollcd Arms u d  unconmllcd uw, as ;~ppropri;li 
R c p m  of loss of ndioactivc rnomiul 

rY,.UUl(.P 

2. Whcrc ndiologiul xmiccs (for cwmplc, dosimcuy and bbocitory analyscq) m purchxfcd, Lhcrc should bc P 
c l w  sgccmcni regarding rccorch rcsponsibility during pcrfonmcc of Lhc scrvicc, Rccords of rcsulk should 
rcsidc in thc custody of LAhL. 

ROE 1324.2A providcs implcmcnting instrucLions, rccords inventory rquircmcnls, disposirion schcdulcs, and 
provisions for thc tmnsfcr of rccords. 

3. 
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4. - Dclailcd information concerning ;m individual’s cxposun: shall k mdc av;libblc IO hat individual upon 
rqucst and consistcnt with thc Pnwcy Act of 1974, which conlains rquircmcnts LO prolcct Lhc priwcy or h d v i d d  f~co&,1@ CYW Q S a ’ t r X L  nWd) 

713 Record-Keeping Stundnrds 

1. Rrrdiologid records shall bc ~ C C U ~ Z ~ ~ C  and Icgiblc The rccords should includc thc following idomtion. 

a, Idcntifiation of Ihc facility, SpcCiIic lowlion, function, and process 
b. Sisl;laUe or othcr idcnlirying code of the prcpvcr and du 
c. Legible cnVics in block ink 
d. Cornlions idcntificd by 3 single linesut, initialed and dzrlcd 
c. Supavisory s i p a m  to cnsurc review and propv complclion of forms 

2, It is suggatcd that thc ndiation prouxuon o ~ m h u o n  and thc line organimlion rccponsiblc for ndiologiul 
neords y f i c  ro thcir opcntion maintain o filc or n.mcs, siguturcs, and iniuds for future identifirnuon of the 
pcrson w 

3. Radiological records should not includc Lhc following. 

a. Opaquc subsmccs for comtions 
b. Shodmd or othcr norismdud wms 

signed or iniualcd a mod. 

4, Sirnilv pnxcdunl sundads should bc csublishcd for compulcrizcd ncords. 

5. - Unlcss othcrwisc spccificd, thc gumtitics uscd in the records rcquircd in lh is  cbptcr shall k clculy 
indiatcd in  special units of curic, nd,  or ern, including multiples and subdivisions of thcsc units, SI units arc 
not authorized for usc in Ihc records rcquircd in this chprcr. cxccpr pmnlhctiwlly, l°CYw IOU I 
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PAR7 2 Employee RtXOrdS 

721 Employment Exposure History - Records dclailinp M employcc's prccmglovmcnt and cmploymcnt history md thc arsochred dosc oquivdcnt 
quantiry shall be majnl;lincd by ESH-12' CYkn3mw W h m  pncricd, thc ;LFsochtion bctwccn the appmpriatc dosf 
quivdent quantity and job function should be ptcscrvcd to csublish mndq and for f u w c  worker h d t h  studics, Thc 
following information should bc r d n ~ n e d .  

1. Rcvious work hislory detailing radiological work wipncnts, 10 thc cxtcni pnctical, and yearly assigned do= 
quivdcnt quantities nt other DOE and non-DOE facilities 

2. Nuclcat Rclfulntory Commission Form 4 or quivalcnt hi documcntc previous occupational dosc quivdcnr 

3. Ongoing work history documcnh work usignmcnts and dosc quivdcnl quntitics (lht fcility nnd 

4. Whcn hsucd, DOE smdzdixd forms KI documcni prcvious and ongoing dose quivtrlcnt qunntitia 

qu3n ti tics 

accupat~on.al codes defined in  00 E 5484.1 should bc uscd for this pmcss) 

7% 

1, 

c)  
I, 

3. 

4. 

5 .  

Pcrsonncl Radiologial Records - Rccordc of doscs rcccivcd by dl individuals for whom individual monitoring wns performed shall k 
rnahaincd. foclrl( m5~74(m)(b)- 7'hcsc rccords shall be df i c i cn t  to cvalunle corn Ihncc with all npplicablc 
dosc limirs and monitoring and nporting quhcmcnls. R~yh)(dr17a(6(1)(~tot(dhW41(h) Indwidunl 
occupotionol intcmal and cxkmnl dose words nnd tccbrds dLhc pmpms used u) a!ws individual doses 
shdl k gcncntcd and mainmined by BH42 at P lcvcl sufficient to providc appmphlr rcpons to Ihc 
cmploycc, rnmngcmcnt and othcrs required by appliwblc rcgulotions. C m n t  cmploycc mords should bc 
readily nvailablc LO hose nuthorizcd IO hovc occcss to thcm. Dam ncccssq to suppon or mlcuhtc doscs nt 
P l a ta  dalc shall bc rnajnlaincd pursmt 10 Scclion 4 of ANSI N13,6, Spccific dm hat shall bc rccorded and 
rcuincd for individuals f7r whom monitoring is requircd nrc listed in Aniclcs 721 LhrOUgh 731, 

Radiation dosimetry rccords shall conlain cnough infomation 10 identify crrch won, including social 
sccurity or cmploycc numbcr (c,g.' 2 numbcr). - Radidon dosimcy mords of routine and spceial cxposurcs shall bc rclaincd for cach pcrsan monitored, 
l°CYn DJ+7*(r)(b) -This shall include rccords of 311 numcridl positivc nnd zcm dosimcuy mula nnd, 
whcrc possiblc, Lhc l o w  limit of dctcction. l0cVw D3B7n(b)(3 l&wzdurcs, dim. and supponing information 
necdcd to reconfirm P person's dosc at a lalcr chic should Ix mnint;lincd. - ExtcrnaI dosc m r d s  shall includc Ihc following, 

a, 

b, 
c, 
d. 

Ap liublc cxtrcmi , skin, cyc, and wholc-body dosc mulls mawred with pcrsanncl dosirnctm, 
incruding dl multip 7 c dosimckr badging rnulls 1°CyM 11J5.70t(cX1XI)(11)Q11Xlr) 
Evaluations rch,lcc to momdous dosimcuy rcsulu such as uncxpcclcd high or low dose quivalcnlr .. Do% rccomtructions from lost or h a g c d  dosirnctcrs or for unbadgcd workcrs ItCpw ~ ~ . w Q l ( b )  

Evnlwtions of nonuniform ndiation doses. - 1n~rna.I dosc mor&$ shall includc the following. 

a, Applicoblc whalc-body and lung-counting tcsults (including c h a t  wall thickness mmsurcmcnw and 
olhcr mwsurcd physical pmmctcrs whcrc applimblc) 
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6. 

7. 

a. 

9, 

1: 0. 

11. 

12. 

13. 

7.22 Other Personnel Radiological Records 

1, = Radiation dosimcuy rccords of ndiologicol incidcnu and Occurrcnccs ~d~c~.~msmnsuunding 
those cxposurcs. including the incidcnt rcports, shall bc tcuinod by E S H L ,  

2. Rccords of cmploycc mdio10gic;ll Wcty conccm h t  have bcen fomlly invcstignicd and documcnied should 
bc mainlaincd by ESH-12. 

3. - Rccordu of rhc formal Wtiucn dcclantion of prtpmcy shall bc rncih&ncd, I0Cm mowd) Records of 
rcvmtions of such dcchuon ,  as wcll as records indjating that thc p r c p c y  has concluded (rhcrcforc, thc 
conditions of M c l c  215 do not apply), should also bc mtindncd, 

72.4 MedlcdRccord% 

1. Prccmploymcnt mcdiad rccords. if nvdablc and 
m&!tahd by lhc k C U p P t i O M l  Mcdicinc Group SH-2). 

2. For rcsphmr uscrs. physical camination rcpans should bc mnindncd by ESH-2 and qwtiurivc fit-lcst 
rcsults should be marnnincd by the 1ndustrh.l Hygiene and SaTcty Gmp (ESH.5). 

3. Medical evaluations, prcgmncy tvdutions, and munm performed in suppon of rho ndiologid p r o p  
should be documented by ESH-2, 

4, hin\cnrurcc of records by ESHQ da iod  LO nonoccupational cxposurc IO ndiation or ndimctivc murid, such 
~ as m c d i d  thaopculic or diagnostic radiotion, is ~counged.  Whcrt pwcticd, m i n m c c  of records of 

prccmploymurt nonoccupational cxposurc to ndution is cncouqd, 

M of prhdic medical cxnminntions should bc 
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725 

I. 

Radiologiail Truining und Qualification Rccords 

Rccords of mining and quolificn~ion in ndologiul conuol shall bc minlaincd in accordance with Chapm 6 
in thc W L  Rudiological Control Manual to dcmonstnrc hl a pcrsan rcccivcd oppropriatc information to 
pcrform the work wignmcnl in a safe mannu. Qdfiwuon smdrud rccords shall bc rcbincd for on=lhc-job 
and pncucd  f3cror (cg,, donning md doffing prol~ctivc clorhhg) mining as wcll 11s for formal chssmrn 
mining, 

Formal rccords of Paining and qualifiwtion (listed in p.mgmph 3 bclow) shall bc mdily availablc to rust-linc 
supcrvkors and m m g c r s  of involvcd pccrsonncl lo aid in rn;lking work wsignmcnrs. 

Pcrsonncl mining rccords shall k controllcd and rct3inc-d by Ihc orpnimtion (c.g., B H - 1 3 ,  linc orgmbaion) 
sponsoring Lhc dn ing ,  Thc sponsoring organindon is rcsponsiblc for cnlcting Ihc mining information inlo 
the Employcc Dcvclopmcnl Systcrn (EDS). Thc EDS is mdnmincd bv thc Training and Ikvclopmcnt Group. 
-At a mjnimum, thcsc words shall ulcludc Lhc following. I0cYn usi* 

2. 

3. 

a 

C. 
b. 

d, 
e, 

f. 
s* 
h. 

1. 

- coursc tillc 
Aucndancc shccls  with insuucur's wrnc 
Employcc's nmc,  2 nurnbcr, and signorurc 
Datc of mining lo Cm w 0 p J  

Idcntilicntion of thc cxaminotion or evaluation form, including sufficicnl dm to idcntify which est a c h  
pcrson complctcd 
Vcnfiwtion document or rccord confirming s3tisf3ction of Ihc training rcquircmcnl 
Documcnution rclnicd Lo cxccptions for wining rquircmcnu and cxtcnsions of qualification 
Tcsa, q u i m x ,  fcsponscs, und ncknowlcdgrncnu of mining, wilh the dm and signature of the pxsan 
vain& 
Spccial insmctions 10 fcmrrlcs and lhcir supcrvisors conccming prcmtd cxposurc to radiation. 
acknowlcdgcd by thc workcr's signaun: 

4. - Records shall bc rcmincd for thc followjng iypes of raining by rhc orgiinjatjon spccificd in ChnpIcr 6 in thc 
LrwL Radiological Control Manual. 

a 
b. 

d. 
C. 

C. 

r. 
6. 
h. 
1. 

Gcncnl Employee Radiological Tnining (GERT) 
Radiologial Worker 1 wd I1 Training 
Pcriodic remining 
Respintory promtion mining 
Training of ndiologid conuol pcrsonncl 
Insmaor mining 
Qwljfiwtions for special ~CSLF or opcntions 
Oricnmion and mining of visiwrs 
Training of crncrgcncy rcspansc pcrsanncl I o  cFu nJ~*7y(n) 

5. Thc following instructional marcrials shall bc rnainuincd by Lhc ES&H Tnining Croup ESH-13) or thc linc 
argonkition, as spccificd in Adminiswtivc Rquircmcni  14 in h c W L  Environmcnr, Sofea, and Healrh 
Manual. 

a. 
b. 
c. 
d, 
E. 

C o r n  nmc. whh rcvision and approval date 
Insmetor's manuals, course: contcnr, or Icswn phns containing topical ouuines 
Vidco nnd oudio inswctional rn31ciids. including thc dam and lessons for which lhcy wcrc u . 4  
Hmdouts or olhcr malcrhls rclaincd with thc mnslcrcopy of LIlc coum 
Jobspccific t.mining documents, such as insvumcnt usc, ndiologiwl proccdurcs, ndiologiul work 
pcrmit spochl mining rcquircrncnt~, prtmjob bricfings, and mock-up vaining 

7.5 
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6. Documcnntion of trJitdng and qualification rcccivcd 01 another DOE loution nccd not bc dup1iau.d. Such 
records should be givcn to ESH-13 for rclcntian. 
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PAR73 Vlsttors 

731 Record Requjrrmcnn - For visitors cnluingsm ;~n;l whcrc ndiation monitoring is required, thc following words shall be mhmincd. iecm m m w  

1. 

2, 

Documcnution of completion of mdiologial oricncltion - Radiodon dosc mords, including 7xfo dosc. 1*CvRR3s07wb) Thcsc records shall bc suflicicnr for complhcc 
with all npplicablc dosc limits nnd mani~oring and reporting rcquircmcnts io bc cvaluaicd. 

732 Reports 

Moniloring rcsulu, including xcro dmc. should bc rcponcd m wch visiior moniwrcd in accordance with Arriclcs 
51 1 or521 within 30 days, and shall bc rcporkd no htcr than 90 days aflcr Ihc cnd or thc V i s k  Dox rcpons should 
be providcd to crrch cmploycr of 3 visitor who is scni il dosc rcpah if thc visiior is P DOE hmdqmrs  cmployec, 
rhc dosimcuy rcpon will bc scni 10 thc Systems Sdcty Dcvclopmcnt Ccnm, EG&G Ihho,  as r Uircd by DOE 

radiation dosc cquivdcnt sbll bc rcponcd 10 thc visitor and thc visitor's cmploycr within 24 hours nftcr Ihc 
cxposurc or within 24 hours aficr the cxposurc has bccn confinncd. Rcpom m w  bc madc by tdcphonc, FAX, or 
Tclctypc. If thc rcpon is madc by tclcphonc, a prinlcd copy must follow within '30 days. 

Order S484.1. If thc cxposurc CXC& Lhc radiation prokction cxposurc sundards in Chapicr 2 7 o Lhia manual, Lhe 
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PART4 Radlatlon Protedlon Program Records 

741 

Rccords of W LANL R3dintion Frokction Row should consist of policy sotcmcnts, procedures, sumdards, 
mdiologhd work pcnnits, and suppdng  &la. Thc records should bc maintained by thc radiation prolection 
ogannizntion in a chmologid sequcncc thx will allow comhtion with thc corresponding s u p  infamalion. For 
rn la proccdrves lor prforming radiation swcys  should k idcntifiublc wilh thc s m v  nsulls. Compltlcd 

b w  dnle. Rccords of focili -spcciTc radiologidcontrol rtctivi6cs (a,, d e  opcnting procedures and ALARA 
cmmittcc meting minumyarc mrtintnincd by fhc linc organization. 

Sdc Opcrptinp Prccadures (SOPS) shall bc prcp;rrcd and rndntaincd by respcisible linc orgu1iz3tions. 

Politics, Rocdurn and Rudiologiad Work Permits 

ndio P ogicnl work pnits should bc maintained b thc Hcalth Physics Opcntions Croup @.SH-1) for archiving nt I 

742 ALARA Records - Rccords of as low ns msonably ochicvablc (ALARA) pbns and gods shll bc mainmined by ESH-12 and by 
operating organizations lo dcmansm thc adqucy of ALARA prpgrms. 1rcrnWL7wb) Thcsc records should 
includc Lhc rninutcs of ALARA cornrnitlccs and olhcr comrniaccs whvc mdi01Ogid day issues m f o d y  
disc&. 

743 Quality Assumncc Rccords - Rccords of quality ; L ~ ~ X C  tcvicws and audits dcvclopcd for ndiolo&al control functions shall bc nhncd by 
ESH-12 io ensure that suflicicni records yc spccificd, prcpcd, fcvicwcd, 3pprovcd. and minuincd 10 accunlcly 
nncct cornplctcd work *rCrWUh7Y* DOE 5700,613 pmvidcs additional infomarion regarding qlulity msunnce 
PXOrds. 
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PART 5 Rad1010glcai Survays 

751 Rcquitements 

Occupational ndhlion promtion p r o p s  rcquirc chc pcrfonnancc of mdiation, airborn mdioactivity, nnd 
conmination s w c y s  to dclcrminc cxkting conditions in n givcn lowtion, Rccard.5 shill1 bc kcpt 10 documcnt thc 
suinbility, quality, and a c c w ~ ~ y  ormoniioring rncthcds, tcchniqucs, and prwcdurcs uscd during any givcn pcriod 
purswr 10 Scction 6 of ANSI N136 = Workplace changes in monitoring quipmcnt, tcchni ucs, and rOCCCIurcs 
rn to bc documcnlcd and Lhc docurncnki mainwind by thc rxlialion promtion orpnizadonqocFR WT~~C., .. Records hat csublish thc conditions under which individuals wcrc cxposcd, such 11s facility ndiologicd 
conditions (;1s gcncnlcd by thc moniioring pro s) and survcys for rclcaing pcrsonnl propcrty and workplacc 

chronological historid rccord. aCpR w ~ ~ ( ~ )  The.% words shall bc mrunuincd pursuant (D Scclion 5 of ANSI 
K13,6, Facility and room s w c y  m:ips with surficicnt delail to pcrmit identification of original aurvcy and sampling 
loccrtions should bc maintained by ESH-I. Records shall conl;lin sufficient d c d l  to bc m d n g f u l  cvcn after thc 
originator is no longcr availablc, Radiological S w c y s  should bc rccordcd on appropriatc standard forms nnd include 
Lhe following common clcmcnu. 

I. DPIC, timc, urd purpose of thc survcy 

2. Gcnenl and specific location of Lhc survey 

3. Nnmc and signnturc of Lhc survcyor and ndiologid control kchniciw supervisor 

4. Pcnincnt informadon nccdcd to inlcrprct Lhc surrcy r a u l u  

5,  Rcfccrcncc to n spccific ndiological work pcnnit or SOP if thc sumcy is pcrfornicd 10 support thc pmit or SOP 

surfxcs from morc suingcnt rcquircmcnts. sha Y I bc kcpt by thc ndhuon prolcction o r ~ p i a t i o n  to provide o 

752 Radiation Surveys 

-In addition Lo rhc clcrncn!s rovidcd i n  Aniclc 7S1, rccords of radiation swvcys shall includc, nta minimum, thc 
following inromation>oc+M & 5 * 7 o ~ 4  

1. 

2. 

Instrumcnt model and wid numbcr - RCSU~LS of rhc mcxurcmcnLs of XC;I dose cquivalcnt mlcs lac* *5*7PJ(a)(h) 

753 Airborne R:idioactivify 

-In addiiion to Ihc clcmcnti rovidcd in Aniclc 751 , rccords of aiirbomc radioactivity !..,all includc, 111 a minimum, 
thc following infonation. logFw RJs*fa(@) 

1. Modcl and scriJ numbcrs of thc w p k r  and labontory counting instmmcnt whcn avdlablc or unique 
idcntificrs of tach nmplcr and insuumcni 

2. h a t i o n  of fixcd-air wnplcts 

3. 
4. 

5, 

Lowtion of portable air .mplcrs uscd for 3 survey - Air conccnudtions in gcncrd airtrornc arcas and breathing zoncs IDCFM k's*7a3(r)(h) 

Supponing pxamctcrs, including collection cfficicncy, flow r,tc, duntion of .sampling, corrcction f;rciors, and 
fdkr mcdrum. 

7-9 
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7% Contaminution Survtys 

.. In oddition ID thc clcmcnts ty uircd bv Aniclc 751, records of conmination surveys shall include, at ;I minimum, 
thc following infomuon.  l * c J ~ w m )  

1. 

2 

Modcl and scrid number of countingquiprncnt 

Conamination lcwls (using approprisic unitc) and appmpri~tr: supponing pmmetys  including counting 
Cmcicny, cwndn#& corntion factors, rypc of wdmtion, and whcrhcr thc conmination was fixed or 
m o v a b  c l*Cm 

&tion of m s  found to conhn hot p.nklcs or high conccnmtions of lmli~d contunindon 

FoUow=up s w e y  rcsulls for dcconmination pnxcs!cs mss=rcfcrcnced to thc original s w c y  

3, 

4. 
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PART6 lnstrumontatlon and Callbntlon Records 

761 Culibmtion und Performunce Tests 

1, - Calibntion F o r &  for fixcd, pomblc. and hbomlory ndhtion-measuring quipmcnt and individual 
rnonimring dcwca shall bc rnainuincd by Lhc H a l t h  3hysics Mwurcmcnu Group WHd) and includc 
frcqucncics, mcthod, d;rtcs, pcrsonnol, mining, and mwbility of wlibmion souttcs 10 National lnstiuc of 
Scicncc and Technology (NIST) Oi olhcr ncccpr;lblc ~ ~ ~ d a r d s .  l'c'x aJ5*703(d)(1) - Callibntion records shall k: rnainlirincd Tor Ihc followinf: quiprncnL 2. 

a 
b, 
C, 
d, 
E. 
f. 
6. 
h. 
1. 

j. 

Pomblc survcy hsmmcna - Bioassay mC;rSurcmcnt quiprncni m C p &  nJ5JWd)0) 
Labomlory, counLining m m ,  and h c d  radia~on-mcasuring quipmcnt 
Proccss and cfflucnt monitors and sampling quipmcnt 
Radiation m monitors 
P o d  monitors md othcr pcrsonncl conmination rnonilors - Pockcl and electronic dosirnctcrs l°CPR mJ*Wd)G) 
Air=wpling quiprncnt for workphcc monitoring and suck cfflucni monitoring 
7001- and wwtc-moniioring cquipmcnr - Protcctivc clolhing and cquipmcnt monitors lecbx M70xd)(U 

76: SptxPI Culibrulion Records 

Rccorsls of additional 1c.m and chccks of instrumcnhljon uscd in coniunction with a supccicd ovcrcxposwc, 
qucstiomblc indication. or unusual occurrcncc shall bc rcuincd by E S M 4  In addition, rwords of special instmmcnt 
calibrations und moddifialjons msdc in occordmcc with Adclc 5626 shall bc rclllincd by ESH-4, 

7-1 1 

I 



U N L  RADIOLOGICAL CONTROL MANUAL 

Radiological Records 

Oscembor 23, IW 

Chapter 7 

PART7 ~ecords Management 

m ~dia 

rum A combination of mcdin my bc ttscd for P comprchensivc records svsm. For ncotdr lhzrt h v c  Ion 
requirements and nrc storcd on mcdh subject UI dcpdadon or obsoksccncc, the tceords syncm sh;r I providc for 
conversion LO a morc sk~blc mcdium. All records .shall be smrcd in P m c r  h t  ulsurcs their in&&, 
rcmcvability, and scCUrity, 

T- Microfilm 

Rccords may bc microlilmcd providcd that thc rcsulhg film copy k apiiblcof producing D clear. lcgiblc copy after 
k i n g  stored for thc Spccilicd pcriod. The following conwls shll bc administeml by thc orpnhtlon rcspnsiblc 
for Ihc records. 

1. Verification that the rcsulmtcopy is Icgiblc 

2. Confmtion thnt dl prinlod sidcs PIC copied 

3, Periodic quality audits of thc final filmed copy 

773 Computerization of  Records 

1, Rccords may bc Uansfurcd u) mqnctic stongc mcdia pmvidcd h t  c&n p m u c o n s  m Ukcn by the 
orgmhtion rcsponsiblc for thc records to c n s w  th3; thc inromtion is maintained in o nmcvablc 
con f r p s o n .  

2. Controls for thc usc and handling of magncuc smngc mcdh should include thc following, 

a. 
b, 
C, 
d. 
C* 
f. 
6. 
h. 

A mastcr indcx ofdccumcnts on Ihc mapctic smngc mcdium 
A prctgmn to cnsurc bck=up and rctricvability of informxion 
Quality control during dam envy and analysis 
An indcx idcnlifying sofnvm applications uscd in conjunction with thc d3u 
Sofhvm validation und vcrifiwtion 3s specified in DOE 1330,1C, "Computcr Softwyc Mamgcmcnt" 
Periodic quality audits of sofiwm 
Prevention or unnuthorizcd manipulation or d3u 
Assunncc that prcviously slorcd information is rcuicv;lblc and usable &r syslcm modifications by 
moving thc dm 10 conlernporary mcdidsystcms, irneccss;uy 

3. Optical disks may bc used 10 rvchivc rccords if the optical disks atisry the following. 

a. Thcy providc a rclhblc sysicm to prcvcnt overwriting or cmm of records. 
b. So~nvarc and u w  controls arc consiStcni with AAdc 773.2, 
c. Manufocturcr recommcnchtions rcl3ting to softwan control, disk life utpcetulcy. cnvironmcntd stofage 

conditions, and mintcnsncc PIP incorponlcd into policics and procedures. 
d, Quality controls on Ihc copying and imaging proccsscs arc cmsis;ent wilh Adclc 77Z 
e, Prcviously stored infomalion is rctricvablc and wblc afler system modifications by moving thc &u io 

contcmponry mcWsystcms, if ncccsxuy. 
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2. O n e  I I  mod has bocn mlcd, revicwcd, and signal by Lhc nppropriatc supcwisors, Ihc tccord is consid& 
mmplcrc and shll not bc modified. Subsqucnt m r s  idcn~ifhl  in B complclcd rccord may bc corrcctcd by 
crating a supplcmcnul mod that includes mcability for thc corntion, 

77s Physicti1 Protrrtion of Rccords 

1. Mclhods for prolccting documcnts, consistcnt with DOE 1 3 2 4 3 ,  should includc vaults, filc mms wilh hcd 
fuc suppwsmn, fn ntcd abinctq, duplicalc smngc, or combinations orhcsc. 

2, Stongc iunngemcnu should addtcss physiol dynagc h a t  could bc causcd by tcmpcniurc Cxucmcs, moisturc, 
infatotion, clccwrn~gnc~ic ficlds, cxccssivc light, sucking, theft, and vandalism. 

3, Rccords should, as P minimum, k proiccrcd from rhc following, 

L Exposure 10 fin, cquivdcnt io an Undcrwritcrs t3bomiorics lS=hr,  or gwtcr, fuc rcsismcc rnting 
b. Exposure LO w n i ~  damage e3u~cd by P 1OO-year flood 
c. Expsure to windstorm vclocilics of 100-ycar rccurrcnccs 

7-1 3 
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782 Annual Radiution Report 

DOE $484.1 pmvida rtporting rquiremcnfs for Ihc "Annual bdhtion Dose Summary.wThThis report includes 
internal and cxtcml d a t i o n  dosc cquivdcnt rcsulls for monitorcd DOE and LAm cmployccs, subconm: 
cmployccs, nnd visitors ESH-12 prcparc. thc bdi;ltion Exposun: Infmation Reporting S Lcm (REIRS) rcpan in 
occordxtcc with thc dimtions provided in DOE Order 5483.1 and sends it to thc Syslcms 6 day Dtvclopmcnt 
Center, EC&G Idaho, by Much 31 of wch ywr. 

783 Reports to Llnc Orjianidons and Radiation Protccfion Groups 

ESH.12 shall pmvidc records of monlhly ndhtion cxposum of individuals IO all opcnting goups and linc 
ognnirntions for the individuals in their orgnnimtions, and to h e  ndhtion prowtion p u p s  as~pc-d to suppon 
those orpnimdons. Line managus should usc lhcsc monthly cxposurc repons in their individual exposurc conml 
andALARhpmgmllx 
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Rcvision 1 ,a 

"Radiolo~iwl PostinE" 
' T h d  io1 ol: ic7 I Post in E" 
"ALARA Rcvicws of Rndiologic?l Jobs." 
"Tcmponrv ShicldinE" 
"Using Pomblc Conrainmcni Systcms" 

Artick E 
0 

0 
0 
0 

0 .  236 

323 
"Rcspk~~ow Protection Prnccdhr" 
"H:\ndlin~ Rndioloxicnl Work Pcmits" 
"ALARA Rcvicws of RndioloEicnl Jobs" 
"Con tnm in:ition Con uol S ~7 ndard" 
"LockouvTagoui lor Control or Hamdous Encrgy Sourccs for 
Pcrsonncl S d c y  (Rcd &ck Prmdurc)" 
"InckouuT~goui for Control of Equipmcnt md Systcms Status P= 

0 
0 
0 
0 

I 

422 }T 

. .  
@luc Lnck 6wcdutc)" I 0 -  
"ALARA Rcvicws of RndioloRiarl Jobs" 0 
"Slop Work and Raw" 0 

Laboratory Documents that Implement tho LAN& Radlolaglcaf Control Manuol 

"Stop Work nnd RCSLIR" 

Document 

0 

Number 
LF'107-03,O 

L0.s A1mo.r NUIinMl Luhorarnrv 
"Pcrsond Protective Equipment" 

LPl07-Ol .O 

LP107-12.0 
LPI 07.1 3#0 
LS107-05,O 
AR 1-5 
PED I 07-0 1 '0 
LS107-05,O 
LS107-08,O 
LP107-09.0 
LP 107- 13.0 
LP 1 O7-OH,O 
LS 107-02.0 

2 .  
0 

LS 107*O~.O 
LPlO7-09.0 

"X-R:iv-G cncrn tinE Dcviccs" 

ESH.1-08-01 
LP 1 O?*O?,O 
LP 107.09.0 

0 

LP=106.02.0 

LP107-1)9.0 
DP 116 
LPI 16-01 .o 
EfH-I-09=0 I 
ESH-I -09.03 
Es H- 1 -09.04 
's H-1=09-05 
FS H- 1.09-06 
f3 H- 1-09-07 
DOE documcni 

"Hurdous 2nd hdioactivc Wastc Magcmcnt" 

AR 12.1 
ESH.1 -M*C)4, 

0 

LP107=09.0 
LP107-01 ,0 
Ls 107-03.0 
LPI0744.0 

"Wxw Minimi7aiion" 
DPlOS 

0 AR 10.8 
tS107-11.0 

"R3diologifal Pcdonnancc Gods ~ r o p a m "  
"Radiological Administnlivc Control Lcvcls" 
"ALARA Rcvicws of Rndiolorid Jobs" 
"ALARA Rcvicws of Radiolo&d Dccijis" 
"Rndiologiwl ~ Administntivc Control LCVCIS" I O  

"Rcsponding io Acuic Exposure" 
"Rcsponding 10 Radimcuve hW.crial Spills" 
"Rcsponding to Exicrnal Pcrsanncl Conlaminntion" 
"Rcsponding to CA!! A l m s "  
"Responding to ARM Alms" 
Spill Prcvcnrion Conirol and Counicrmmure (SPCC) Plan for 
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GLOSSARY 

abnormal sltuntion: Unphnncd cvcnt or condition lhat odvvscly afkcts, potcnr.hlly allccfs or indicates 
degmddon in thc d c t y ,  sceuhiy, cnvhnmcnd or he;llth proistion pcrformmcc or opcntion of a faciljry. 

activation: Proccss of producing a ndioactivc matcrial by bombmhcnt with ncumns, protons or othcr nuclear 

administrative control Icvcl: A numcriwf dose constmini csstabtishcd at a lcvcl bclow thc rcgulrrtory limits 10 
sdminismtivcly control and hclp rcducc individual and callcclivc dosc. 

airborne rtidiouctivlty: Rndio;tctivc malcdd in my chcrnial orphysid form that is diswlvcd, mixed, suspcndcd, 
or oUwwisc cntnincd in air. 

panicles. 

airborne radiwctivity urea: A n y  
backpound, wtcccds or is likely Lo cxcccd IO pcrccnt or b c  dcrivcd air conccnvtldon P A C )  values. DAC vducs 
arc contained in Appcndiccs A and C of 10 CFR 835. 

unnual limit on intake (ALT): The dcrivcd limit for thc amount of radioactive mlcrial ukcn into the M y  of M 
nddt workcr by inIdation of ingation in a y w t ,  ALI is the srnollct valuc of i n u c  of n given mdionuclidc in a y w  
by thc rcfcrcncc w OeRPPublimdon 23) hi would rcsult in a commitul cffccuvc dose quivalcnr or5 Erns 
(0,OS sicven) or n committed dosc quivalenr of 50 rcms (0.5 sicven) to nny individual ognn or cissuc. 

As Low As Reasoniibly Achievublc (ALARAI: An approach io ndiologid convol Lo mmnngc md control 
cxposurcs (individual and COllcc~vc) to chc work t o m  and to Ihc gcncd public at lcvcls s low as is rcwnablc, 
t;lking into account Socid, lechnical, ccbnomic, pnctiul and public policy considcrnlions, As u,scd in his MmIU;LJ, 
ALARk is not n dosc limit but a proccss that has thc objcctivc of a t d n h g  doxs a fxbclow thc oppliwblc 
controlling lirnjrs trs iS rcrwnably schicvoblc, 

ALARA Commitlee: Mullidisciplincd forum UIJL rcvicws and adviscs manapmcnr on improving props! loward 
minimizing ndintion cxposurc and ndiologjiwl rclc;lscs. 

u..ssment: Emlation or appraisal of D proccsq, progrim or aclivily io cslimnlc its acccpobility, 

background radiation: Radiation from 

whcrc thc concentration of oirbornc radioactivity, nbovc mtunl 

(I) 
(2) Cosmic sources; 
( 5 )  

(4) 

(3 

Natunlly occurring ndjwctivc rnrrtcrids which hnvc not b x n  lechnologically cnhnccd; 

Global fallout as i t  mise in thc cnvironmcnt (such as from thc testing of nuclear cxplosivc 
dcviccs); 
Radon und its progcny in conccnmdons or lcvcls cxisdng in buildings or the cnvironmcnt which 
hnvc not bccn clcvatcd 3 m u t t  ofcuncnt or prior activities; and 
Consumcr producu containing nomirul amounts of ndioclctivc mntcrial or producing nominal 
mounts or ndintion. 

bccqucrcl (Bq): Thc Intcmalion;ll Systcm (SI) unit  for activity of ndioactivc matcnal. Onc bccqucrcl is that 
quanuiy ofndioactivc malcrhl in which onc atom is transforrncd pcr sccond or undcrgws one disintqption pcr 
sccond. 

bio;ls,uy: Thc dclcrmination of the kinds, qtxintitics, orconccntntions, and, in .wmc wscs, locations of ndiooctivc 
mtcrid in the human body, whcthcr by dircct mwsurcmcnt or by andysis md CVPIWL~O~I  orndioxtivc mtcMk 
cxcrctd or rcmovcd from h e  human body. 

calibration: Thc proccsc of adjusting or dctcnining cithcr 
(1) Thc response or reading of nn insvumcnt rchtivc LD a sundard (c.g., primay, secondary. or 

1eni;uy) or II scrics of convcniiondly ullc valucs; or 
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(2) me smg lh  of J radiation source rclativc to P standard (cg., primay. scconduy, or mhy) or 
convcndonally VUC vuluc. 

cornpany=iqsued clothing: Clolhing providcd by thc company. such 3s work covcrdls md shw For ndiologica1 
control purposes, compy-issued clothing shall bc consdmd Ihc sync ps pusond clothing. 

conhinmcnt device: B d w  such 11s a glovebag, glovcbox or Ent for inhibiting Ihc relcnst of'mdirncdvc maivirrl 
lrom a spccific Imtion. 

conturninntion arm: C\nyye;l whcrc conmhtionBlcvcls arc gwtcr  h n  bc v d u a  Specified in Chaptcr3, Table 
2-2, but Icss than orqul  to 100 timu: chosc values 

contnminution rduction corridor: A dcfmcd pathmy though P hazardous w s t  site conmination reduction 
zmc whuc dcconmindon occurs, 

continuing a n i n i n s  Tnininp schcdulcd over B spccScd time such ps o w  a two=yc;rr Mod for hc purpose of 
d r a i n i n g  and improving t c c h n i d  knowlcdl;~ and skills. 

continuow air monitor (CAM): Insuumcnl thal continuously m p l c s  and m a s u m  h c  lmcls of nirbrnc 
ndio3ctivc m~riials on a "rcabtlmc" basis md has nlnnn capabilities at ptesct lcvJs, 

contructor senior site cxrcutivc: Thc person at P DOE conmciorspcnted facility or si& who has find on&& 
corpontc nuthority und is often dlcd  hsidcnf  Gcncrdl M w c r ,  Site MyIEIgcror Dimtor. 

controlled area: Any urea to which JCCCSS is managed in ordcr LO prowt individuals from axposurc to mdhcim 
and/or mdimctivc matddls. Individuals who cnm only the controllcd 
not cxpcctcd to rcccive P loul cffcctivc dosc quivdcnt of morc h 0.1 mi (0.001 s i e v a  in B ytar. 

conventionally true valueof P quantity: Thc commonly ncccptcd, k i t  cstimou of the truc vduc oru qwntity, 
Tbc convcntio~lly tNc vduc and the usociatcd unccrt3inty will normally bc dctcnnintd by comparison with P 
national or mnsfcrsnndud, usingo rcfmncc instrument that has bccn dibtatcd against o rational o r  ftzulsfct 
SLUldnrd. 

without cnlcring ndiologiwl a m s  arc 

counstlinfi: Advicc, information cxchsngc and guidvlcc providcd to cmployecs on ndiolosicdly rclatcd ;epics, 
such as do% pcrspcctkrcs: potcnthl h a l t h  cffccu Crom radiation cxpasurc: skin Contaminations: conumiwtsd 
wounds: intvnnlly deposited ndimcuvity; pregnancy: und ndbtion cxpsurc. This odvicc and guidancc is 
normPlly providcd by knowlcdgc3blc. scnior profcssiowls from thc Rx!iologid Conaol Organization and other 
orgmiz3tions, such as Medical, as appropriate, 

criflcal maw: Thc smaUcst mas of fissionable maurid that will suppon P scff-sust;lining chain mction under 
specified conditions. 

critique: Mcctings of pcrsonncl involvcd in or knowlcdgwblc about M event (cithcr a SUCCCSF or an abnormal 
cvcnt) to documcnt o chronologial listingof thc facts 

dcclarcd pregnant worker: A womw who has volundly d c c W  to hcr cmploycr. in writing, hcr prcgmcy for 
the purposc of being subject to the occup~tion;ll cxposurc limits to Lhc cmbrydfcrus M provided in Aniclc 215. 

dcconurninution: hwcss of removing ndiosc~vc anl;unindon and matcrids from pusonncl, equipment or 
w. 

deposition, new confirmed: A dcposilion of ndhc t ive  mntcrid in the body or m y  organ or tissuc of M individual 
idcntificd during thc c u m t  reponing period, Mnfihncd t h o u g h  b i w y  results to bc p l c r  h n  thc Site- 
dclanhcd repomblc Icvcl, 

Glossary2 
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Occombor 23, 7994 

derived sir concentrution (DAC): For thc ndionuctidcs lhtcd in Appcndix A of 10 CFR 835, thc akbomc 
conccnation thn! cquals Uic AL1 dividcd by h c  volumc of air brerrthcd by M nvcngc worker for a working y w r  of 
2000 hours (oswming 3 brathing volumc ofDOOm3), For ndionuclidcs lislcd in Appcndix C of IO CFR 835, the 
air immcrsion DACs wuc alcuhtcd foro continuous, non-shicldcd aposutc via hmctsjon in a scmi-infinire 
aunosphcric cloud. The vulucs m b d  upon Lhc dcnvcd drhm conctnmtion found in Tablc 1 of thc U, S, 
EnvitMlmcnmI Rotcction Agcncy's Fcdml Guidnncc Rcpon No, 11, e 
-rnn V 1 ' publishcd Scptcmbcr 
1988. 

disintegration pcr minute (dpm): The mlc of emission by ndioxtivc mnlcrinl RS dcmnincd by correcting Ihc 
counts per rninurc obscrvcd by M appropisre dcieclor for background, clieiency. and gcomctrjc Ixtors aq,sociaIcd 
with thc insuumcnlation. 

DOE activity: An activiry mkcn for or by rhc DOE Utot has Ihc potcnkd 10 m u l l  in Ihe occupational exposure of 
an individual to radiation or ndionctivc molerid, The nctivity may bc, but is not limited to, dcsign, construction, 
o p t i o n ,  dcconmminauon or decommissioning, To thc cxicnt appropriate, thc activity may involvc n single DOE 
facility or opcnrion ora combination of focilitics and opcmtions, possibly including an cn&c si&, 

DOELAP: D c p m c n i  Of Encrgy kboniory Accreditxion Prognm for pcrsonncl dosimetry under DOE S430.1$, 

d w :  Thc mount ofcncrgy dcposircd in bcdy t h u c  duc 10 ndhtion aposufc. V;Vious icchniwl m s ,  such as 
dosc quivalcnf cffcctivc dosc quivdcnl and collcclivc dosc, m used to cvduntc thc mount of mdhtion an 
~ ~ p o s c d  workcr receives. Thcsc lcrms un: uscd to dcscribc Ihc diflcring intcnctions of ndbtion wilh LWIC ;1s WCU 
;cs ro assist in thc mnoguncnt of pcrsonncl cxpusurc to ndiation. 

Some iypa of ndistion, such as neutron and alpha, dcposit thcir cncrgy morc dcnscly in affatcd 
tissuc than gnmmn ndinGon and thcrcby causing rnorc dnmngc to ussuc. n tc  term d w  
quivalent ,  maqurcd in uniu of rcm, is uscd to lllkc intowcount this diffcrcncc in tissue damage. 
?hcrcforc 1 rcm from gamma ndhtion c 3 u m  damugc cquivkilcnt to 1 tern from alpha radiation. 
Howcvcr, it Wcs onc-twcntich as much cncrgy from alpha ndhtion, LIS comparcd wirh gmma 
ndhtion, Io produce Lhis 1 rcm dwc cquivrrlent, 

Dcfinilions for dosc krms necessary for various cxposurc wlcuhtions and rccord-kccping purposcs includc 
thc followins 

Itbsorbcd dose (D): Energy absorbcd by maucr from ionizing ndiation pcr unit mass of 
irndhkxl material PI thc phcc ofintcrcsL in that m3tcrid. 7?tc absorbcd dose if 
cxptesscd in units ofnd (or gray) (1 nd - 0,Ol f l y ) ,  

collcctivc d k :  Thc sum of the total cffcctivc dosc quivalcnt vducs for all individuals in P 
spccilicd pplorion. Collcctivc dosc is cxprcsscd in units ofpcrson=rem (or pcrson-sicvcn). 

committed d m  cquivrilcnt (HTso): Thc dose cquivdcnt cdculmd to bc mcivcd by n 
tissoc or orgrrn over P 5 0 . y ~  pcriod dtcr thc inUc of P mdionuclidc into bc body. 11. 
d m  not includc contributions from ndintian sources cx~~mal(o the body. Commiucd 
dosc quiwlcnt i s  cxprcsscd in units of rcm (or sicvcrt), 

committed c f l t d v c  dost equivulcnt ( 1 . I ~ o ) :  n c s u m  of b c  commitlcd dosc 
quivdcntc to variou.. ~ssucs  in Lhc My (HT~o), wh multiplicd by thc approprim 
weighting factor (WT) - that is HE,SO=XWTHTJO, Committcd cllcctivc dosc cquivdcnt 
is cxprcsscd in units ofrcm (or sicvtn), 
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cumulative totot cffcctivc dosc equhlcnt :  Thc sum of the told elfteuvc dosc oquivalcnts 
rccordcd for on individual for wch y w r  of cmploymcnt at o DOE or DOE wnmctor Siu: or 
facility, cffativc Jmuruy 1 b  1989. 

deep dosc quivalmt: Tbc dosc quivdcnt d&vcd from urlcm;ll ndhuon at a tissue dcpth of 1 
cm in tissue, 

d m  equivalent 0: 'fhc product of the absorbed dosf (D) (in n d  or &my) in Lksuc a 
quality fnctoc (Q),nnd all othcr modifying factors (N). Dose quivdcnt is cxprcsscd in 
units of rcm (or sicvert) (1 rcm - 0,01 sicvvat), 

c k t i v c  dosc quivnlrnt (HE): Thc summation of thc products of thc dosc equivalent 
mcivcd by specified tisucs at rhc M y  (HT) and the approprhk weighling factors 
(WT) - thnt is (HE I ~WTHT).  It indudcs the d@c from ndhtion SOWM in- 
and/or cxtmd to the body. Ihc cffcctivc dose tquivdcnt is cxprcsscd in units of rem (or 
sievcrt), 

cxtcrnnl dm or mpmurc: 
ouuidc the body (~g, " c x t d  sourca"). 

internal dm* or exposure: nlpt podon of the dose cquivaicnt rccdvcd from rxlku~ctivc 
mutctinl mkcn inio Lhc body (tg.. "internal somcs"). 

lens of the eye dasc cquivvlcnt The extern1 c~posurc of the lens of thc cyc and is mkcn CIS h c  
dosc q u i v d c n t  at P &sue dcpth of 0.3 cm. 

quality factor: The principal modifying factor used IO calcularc the dosc cquivdent from the 
obsorbcd dosc: Lhc absorbed dosc (cxprcssed in rad or gmy) is multiplied by thc approprbtc 
qudity factor (Q). 

shullow dose quivalcnt: Tbc dose quivdent dcriving from c x t d  ndhrion at a dcpLh of 
0,007 cm in lissuc 

podon of the dosc quimlcnt rcccivcd hofn ndhlion sourtcc 

total effective dose quivulcnt VEDE): The sum of the cffccuvc dose quivdcnt (for atanal 
c~posurcs) and thc commitled cffcctivc dosc cquivdcnt (for inlcrnd exposures). Dccp do= 
cquivdcnt to thc wholc body may bc uscd as cflcctiw dose cquivdcnt for u r w l  exposures. 

weighting factor (wy): "IC fraction olthc avcnll halh risk, resulting from uniform. 
wholc body hdiation,atvibutublc 10 specific tissue 0. Thc dose cqdvalcnt Lo Ihc 
afTccted tissue, WT, is mulliplicd by Ihc oppmphtc WCighGng factor to obtain Ihc 
cffcctivc dosc quivalcnr conlribution from that tissuc. 

wholc body: For the purposcs of cxtcml c%xposurc, had,  uunk (including mnlc gonads), ;urn3 
nbovc nnd including rhc clbow, or leg nbovc and including thc knee. 

dose uswisrncnt: Proccss of dewmining rudiologicd dosc and u n c d n f y  includcd in thc dosc cstimm, through 
Lhe usc of cxxposurc scenarios. b i w s y  rtdh monitoring &tab sourcc ~cnn  information and pathway au~alysis. 

cmbrydtetus: Dcveloping human organism h m  conception until birth. S m c  (IS unborn child, 

enginering controls: Usc of componcnu und systcms io rcducc airbomc ndiwcdvity and thc sprwd of' 
conmination by using piping, condnments, vcndlsdon, fila!lion or shiclding. 
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entmnceor ucccss paint: Any location through which (UI individual could gain aeccss 10 NP;LS conwllcd for h 
putposcs of ndiiltion prowtion. This includcs enuy or cxit portals of sufficient siu: to w i t  h u m n  e n q ,  
irrcspcctivc of lhcir htcndcd usc. 

exhcmity: Hands nnd wms bclow Lk clbaw or feet and fcgs below thc hoc. 

facility: For rhc purpose Of this Manual, a focilhy hcludcs systcms, buildings, utilities, and relatcd Ilcuvitics whosc 
usc is dirccrcd 10 n common purposc ut a singlc lmtion. Examplc include: 4ccclcm~ors, storngc m s ,  est loops, 
nuclcar mctors, ndimctivc w31c disqosl sysrcms and burial grounds, tcsdng hbomurhcs, rcscpfdl Lbontories, 
and accornmcdadons for andytical cxnmitllllions of compncnls. Also includcs: pipclincs, ponds, irnpounhcnts, 
landfills a d  Lhc tikc, and motor vehicles, rolling SW and aircraft 

fdicr integrity lest: Test pcrformcd on Wjgh-Elfrcicncy 3aniculatc Air (HEPA) filters to idcntify any damage v) 
thc filter or I&gc around fhc fdta. 

f i e d  contamination: hdiooctivc maicrial h f  annot be rwdily rcmovcd from surfaces by nondcstnrctivc m a s ,  
such ns sua( conmcr, wiping, brushing or hundcring, 

flash X-ray unit: Any dcvicc that is caprrblc of gcncnling pulscd Xmys. 

frisk OF frbking: Proccss of monitoring pcrsonncl for confaninadon, Frisking wn bc pcrformcd wilh hand-hcld 
survey insmcnts ,  nutomatcd monitoring dcvica or by n Radiological Control Tcchnicilm. 

gcnerwl employcc: An individual who i.. cithcr a DOE or DOE convacmr cmploym; an cmployct of a 
subconlnctor 10 a DOE cOnmcLOr: ora visitor who pcrforms work for or in conjunction with DOE or utilizes DOE 
facilities, 

gcstatlon period: The time from canccpljon to binh, crpproximmly 9 monihs. 

gray (Cy): SI unit of absorbcd dose, Onc gray is cqwl LO M absorbcd dosc of 1 joulc pcr kilogram (lo0 nds). 

hiah-cmciency prrrticulotc riir CNEPA) filter: Throwaway cxtcndcd plcrrtcd mcdium dry=typc filtcr with 1) P rigid 
casing cnclosing the ful l  depth of Lhc Plcau, 2) u minimum pa.n.iclc rcmoval cfficicncy of 99.97 pcrccnt for tbm;rlly 
gcncnted rnonodispcrsc di=cctyl phlalatc smokc parlicks with a dhmcter of 0,3 micromckr, and 3) 3 maximum 
prcssun: drop of 1.0 inch w.6. whcn c l an  md opcmtcd a i  ils ntcd airflow capacity, 

high cont3minalion nra :  Any am whcrc conLmination lcvcls m p r c r  than 100 Limcs thc valucs spcciiid in 
Ch3Urcr2, Tablc 2.2, of this lvlanual. 

high tudiation arch: Any ma, occcssiblc LD individuals, in which radiation lcvcls could mUlt in M individul 
rcfcivinE 3 dccp dosc quivdcnl  in cxccss ol'O.1 rcm (0,001 Sv) in  1 hour at 30 ccnlimclcrs from thc radiation 
sourcc or from any surface h t  Lhc ndintion pcncmtcs. 

hot purticlc: Fuel. activated corrosion product or othcr panicles of small) six hi havc a high spccicic activity m 3 
muh of nuclw fission or ncuwn activation. 

hot spot: Localized source of radiation or ndimctivc matcrial normally within facility piping or quipmcnL Thc 
ndiatian lcvcls of hor spots cxcccd thc gcncrd ;vu ndhlion lcccl by mort than a fcrclor or 5 and arc gmtcr Ih;m 
100 m m  (1 mSv) per hour on contm. 

infrequent or fir$t=timc activities: Fbdiologicd work activities or apcntions that q u i n :  spcchl rnmnngcmcnt 
attention and considcnlion of ncw or novcl radiological conuols. Thc dsignation of inrrqucnt of fust=timc 
activitics is spcciiica.lly sppliablc 10 fxilitics hat  conduct routine and .rcurring process opentions, and is not 
applicable u1 faciliucs that routinely conduct first4mc activiues, such as cxprimcnd or rcsmrch tacilitics, 
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irrodiutor: Scakd radimctivc mlcri31 uccd to hd in te  othcr maluials that has the potcntid to mtc D ndiuion 
lcvd cxcctding 500 rpd (S gays) in 1 hour at 1 meter, Although not addrcsscd in this Manual, acccpulblc 
ndio1ogiC.d controls lor inditlmr usc arc spccikd in Titlc 10, C d c  of F c d d  Rcgulahons, Part20.1603. 

lifetime d w :  Total occupational cxposurc ovcra worker's lifcume, including cxm and committed intcmnl 
dOSG 

l ~ l c v e l  waste: Wmtc that conchs radioactivity and is not chssificd as high4cvcl wpstc, t m n s m i c  wpstc,spuLt 
nuclcnr fuel or byproduct mntcrhl M defincd in Section 1 k(2) of h e  Atomic Energy Act, as amcndtd Tat 
spccimcns of fissimblc mtcrid h d h l c d  only for m c m h  and dcvcloprncnt and not for prcduction of pow or 
plutonium my bc clossif~cd as low=lcvcl wutc provided thc concentration of msumic activity is )as than 
100 nag. 

mixed waste: Wule containing both ndiactivc and huardous components 
and Ihc Rcsourcc Consmation md Rccovcry Act, r~~pc~tivcly.  

monitoring: Actions intended to dclcct and qupntily ndiologicd conditions. 

nuclcnt criticulity: A sclf-susdning chain mction, Lc., thc statc in which Lhc effective ncumn multiplication 
constant of syslcm of f~ ionnb lc  mlcrbl equnls or cx& unity. 

occupationul dosc: An individual's dosc duc to cxposun; to ionizing ndiation (wtund and intcmnl) M n wul of 
hat individual's work nssignmcnt, Occupauo~l dosc docs not includc planned spccinl cxposurcs, cxposurc rccdvod 
ns a mediwl patient, blckground mdiotion, or volunlary pluticipotion in m c d i d  mearch prvgmns. 

personnel doslmctry: Deviccs dcsigncd to bc worn by P singlc pvson lor thc ;~sscssm u l t  ofdosc CquivPlcnL such 
as film badga, thcrmolumincsccnt dosimclers ("IDS), and pcckct ionization chunbus. 

pcrsonncl monitoring: Systematic and periodic cstimatc of radiation dosc rcccived by pcrsonncl during working 
hours. Also, h e  monitoring of pcrsenncl, thcircxcrctions, skin or any pan of thcir clolhing to dctuminc thc mouni 
ofmdoactivity prcscnt. 

personal protective quipment: Equipment such os mpintors, face shiclds and'dcty ghsscs used to pmicct 
workm from cxccssivc cxposurc to radioactive or ~ v u s  murids, 

planned special cxposun: Prcphnncd. inhqucnicxposurc LO ndintion, scpmic froin and in addiuon LO thc 
nnnual box limits. 

ddncd by thc Atomic Energy Act 

prcfiltcr: Filter lh3t providcs first sugc air filmtion 10 m o v c  bgcr p3nicubtes and prolong thc efficient usc of a 
HEPA film, 

prenatal radiation exposure: Thc cxposun: of an cmbryo/fctus to ndintion, 
ptimary dosimeter: A dosimcter worn on thc body used to obmin thc formd rccord of' whole body ndiation d m  

protective clothing: Clolhing proddcd LO personnel to minimizc thc potcnthl lor skin, persod and company 
issued clothing contamination. Also rclcrrcd 10 as " m t i c o n m i ~ d o n  clothing," "mti-Cs" and W 

public: 'Any individual or group of individuals who is not occupidorully cxposcd 10 ndhtion or mdicwtivc 
rn3Iuid. An individual k not a "mcrnbctof the public" during my pViod in which thc individual rcccivts M 
O C C U ~ ~ O I U I I  dog. 

q u a l M d o n  standard: Thc cxplicit pcrfomncc requircmcnls for minimum proficiency in whnid ,  academic, 
and si;ite-spccific knowlcdgc and pncliul skills used in dcmnining satisfactory completion of raining programs. 
Thc qualification sundard is used to qualify radiological conml technicinns (RCTs) at DOE fxilitics. 
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rad: Unit of absortcd dosc. Onc n d  iS cqul to an nbsorkd dosc of 100 crgs pcr p a m  or 0,OI joules pcr kilogmm 

rudiution or ionidng rudbtion: Alpha piiclcs, bc13 pYticles, gamma nys. Xmpb, neutrons, high-spd 
cfccwns, high-spccd protons, and other pdc lc s  apablc of producing ions. hdhtion ns uscd in this manual doc? 
not includc nowionizing ndiation, such ns ndio-, or micro-wavcs, or visiblc, hfred, or ulaviolct light 

rzldiution area: Any m, acccssiblc LO indiv~duls, in which mdiation lcvcls could rcsult in un individual mciving 
P dccp dose quivalcnt in mcess of 0.005 rcm (0,05 mSv) in onc hour ni 30 ccntimclers from h c  ndhdon sourcc or 
from any surfacc hii t  thc mdiation pcncmtcs. 

radiosctivr! muterbl: For thc purposcs of this M;rnual, radioactive mntch l  includc? any mterial, quipmcnt or 
system componcnt dctmincd to be contaminated or suspected of king conmintlted, Radionctivc malerid also 
includes octiv~tcd mntffld, scaled and unsdcd sourccs, ond rnotcrial 

(0.01 m y > *  

emits radiation. 

radioictlvc materid ma: An xca or structure whcrc ndioactivc malcnal is uscd, handled or stored 

rudlouctivc waste: Solid. liquid or g w o u s  malerid that conhins ndionuclidm ngublcd u n d u  Ihc Atomic Encrgy 
Act. ns mcndcd, and is of ncgligiblc cconomic value considcring thc cost of rccovcry, 

rudiouctivity: A nnlunl and spontaneous process by which Ihc unstable o h m s  of an clcmcnt emit or ndiatc cxcas 
cncrgy from lhcir nuclci find, thus, chmngc (or d w y )  to amms of B diffcrcnt clcmcnt or LO a lowcr cncrgy state of thc 
m c  clcmcnt. 

radiography: Examination of thc structure of matcridls by nondcsuuctivc methods, using P md~activc soqurec or P 
radiation gcncndng dcvicc, 

radiological m a :  Any arc3 within P convoUcd ;yt3 (but not including lhc conwllcd m> which must bc posted 
rcquircd by Chapw 2, Prut 3 of this l?vlylul, 

rndiologicaf buffer urea (RBA): A intcrmcdiatc are3 cs~blishcd 10 pnvcnt thc spmd of ndimctivc 
conmination and to protcct pcrsonncl from radiation cxposurc. 

rudiologial control hold point: Cautionxy stcp in 3 tcchnial work document rquking Lhc ndiological conwl 
orgiurhtion 10 pcrform some ncction or vcrificnrion. Thc ndiologial conuol hold poini rquircmcnlr should k 
satisfactorily complctcd kforc thc work is conlinucd. 

rudiologial label: Lrrbcl on on itcm which ind icm thc prcscncc orndiation or ndioactjvc makials, 

radiological posting: Sign, marking, or hbcl hi indium thc prcxnce or potcntial prcscncc of ndhdon or 
ndio~ctivc matcrids. 

rcldiologim1 work: Any work that rquircs thc handling of mdionctivc malerial or which rcquircs access LO 
Radiation Arw, High Radialion Ams, Conlaminnuon Mas, High Contamination Arws or Airbomc Wioaclivity 
Arcas, 

ridiologiwl work permit (RWP): Pcnnit that idcntifics radiological conditions, cslablishcs worker protection and 
monitoring xquircmcnu, and contains specific approvals for ndiologiul work activities, Thc hdiological Work 
Pcrmit .wcs as M odministntivc procss Tor planning and controlling ndiologiul work and informing Lhc worker 
of thc ndiological conditions. 

rudiologiml workers: Gcncnl cmployccs who arc tcquircd to complcle ad io log ia l  Workct J or I1 mining 
bcausc thcirjob wignmcnt r q u h s  work on, wih. or in thc proximity of radiation producing machina or 
radionctivc rnatcnds. A ~adiologid workcr has the pkntial of king cxposcd 16 morc hm 0.1 rem (1 mSv) per 
y w ,  which is Lhc sum of rhc dosc cquivalcnt from cxtcrnd irndbtion and thc committd cffcdvc dosc quivdcnt 
from inlcrnal imdhdon. A "ndiologiul workcr" may also bc rcrcrrcd to as P "radiation workcr" of P "ndworkcr," 
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Individuals who complclc cithcr Radjologid Workcr I or Radiological Workcr XI Training arc considcred 
ndiologid wwkcn. 

rdmshcr twining: Training schcdulcd on thc rrltcmu: ycar whcn full remining L: not completed for Radiologid 
Workcr rand Rndiologicd Workcr II personnel. 

relcarrcr to uncontrolled arm.: Rclusc of r n a W  from ndminismtivc conml after conrmning hi h e  residual 
mdhxtivc m&d meets the pidclincs in DOE SJo0.5. 

rem: Unit of dosc quivdcnt  Dasc quivelcnt in rcm is num&dly cqul to thc ubsorbcci do% in nd multiplied 
by 5 qwlity factor, distribution factor and any othu ncccmry modifying factor (I rem = 0,Ol Sicvcn), 

rcmovvblc conuminotfon: Radiwcdvc match1 hat  can bc rcmwcd from surfaccs by nondcstructivc m a n s ,  such 
IIS cpsu1 contact, wiping, bnrshing or washing. 

rcprmnutivc umplc: A mplc  thatclosdy opproximoks both thc conccnmtion of activity and the physicd and 
chemical propertics of material (c,g,, paniclc six and solubility in wsc of air sampling of thc ouosol to which 
workers my bc utposed), 

rapirrtory protcctivt equipment: Equiprncnt uscd IO proicct pvxrnncl from inhohuon of n d i w t i v t  or 
hnzydous matcritlls. 

sicvcrt (Sv): SI unit of my of thc quadtics cxp tscd  as dow quivalcnt The do= cquivdcnt in sicvau is equal to 
the absorbd dosc in pays multiplied by Ihc quality fxtor (1 Sv I IOO rcms). 

site: An rn manngcd by DOE whcrc a c c w  a n  bc limiicd for any rwon .  Thc site b u n d a y  cncomppsscs 
Conuollod 

scaled radiolrctivc sourcc: Radioactive matcrial that is conwined in a salad apsulc, scaled betwecn l;lyu(s) of 
nomdimctivc matcri;ll, or fmly fixed to D nomdimcuvc surfxc by clccwplsting or other m a n s  ?hc confining 
byricr prcxnts dispersion of thc A ~ ~ O O C ~ C  mlcrial undu n o d  and most nccidcnnl conditions nlstcd 10 usc or 
thc sollrcc, 

standard radiation symbols Symbols dcsigcd und propodoncd os illustntcd in occordancc with ANSI FZ.1 for 
radiation symbols and kVSI NIL1 far fissilc rnatchl, 

stcp-off pad: Transition o r a  b c t w n  conminatcd and nomconminotcd xcx  h t  b uscd to dlow ctit of 
pcrsonnd wrd mom1 of cquipmcnt 

sticky pad: Stcpsff p3d provided with o ucky surfxc us reduce the potentid for inadvcncntly mcking 
contamination out of o contaminated m. 

survcy: An cvdwfion of Ihc ndiotogical conditions and pokntial tuuxuds incidcnt to Lhc p d u c ~ o n ,  use. ennsfcr, 
rcle;rsc, d i s p d ,  or presence of rJdioXtivc malcrhl or olhcr SOW of ndbuon, Whcn approprintc, such on 
cvdution includes s physicd s w c y  of thc lowtion o f n d i o x k  m a h l  and rncasmcnts or calculations of 
lcvcls of rndintion. or conccntnuons or qunntitics of ndioactivc motcritrl prcscnt. 

technical work document: A tm uscd (0 gcnda l ly  identify formally approved documents at dircct work, such 
as procedures, work pachgts, or job or nscveh p l m ,  

themoluminwmt dosimctcr (TLD): bdiadon monilaring device uscd 10 rcwrd thc mdioIogiC3t cxposurc of' 
petsonncl or wws to c d n  typcs of ndhtion, 

transuranic waste: Without r c p d  to sow or form, was& Lhot is conurninzlml with o]phx.mitting umsumnic 
ndionucljdcs having hallr-livcs p t c r  than 20 y m  and conecntntions p t c r  h 1 0 0  nCQg at the h c  of u s y .  
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u n u s u ~ l  occurrcncc: Noncmcrgcncy occurrcncc h t  h s  significant i m p x i  or po tcnh l  for impact on safety, 
cnvironment, h d t h ,  security, or opcnlions. Exmplcs or thc t ypa  ofoccurrcnas Lhnt arc u) bc crrtcgorizcd ns 
unusual occumnccs iuc contain& in WE 5000.3A. 

very high radiation urea: A n y  ma, nccwsiblc to individuals, in which mdhlion lcvcls could result in m 
indwidual m c i v i n g  M absorbed dosc in cxcess of 500 nQ (5  p y s )  in one hour at 1 m c k r  from ;L ndiation sourfc 
or from MY surface that Lhc radiation pcnerntcs. 

visitoc Pcrson rqucsting PCCCSS 10 Conmllcd Arcas who has not bccn m i n d  (0 thc level required LO permit 
uncscortcd access. 

whole body d m :  Thc sum of thc  ilnnual dccp dosc cquivalcni for cxlcml cxposurcs and thc commiucd cfrcctivc 
dose quimlcnt for internal cxposurcs. 

year: "hc pcrjod of timc bcginning on or nm Jmmy 1 uscd to dclcrrninc complhncc with thc provisions of this 
Manual. Thc swting b l c  or thc y w  uscd to dctcminc compliance may be chmngcd pmvidcd Lhat Lhc chnngc is 
mttdc ai Ihc bcginning of the y c y  and thal no day is omitlcd or dupliated in cowccudvc ym. 

Clossary.9 
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REFERENCES 

Thc following rcfcrcnccs contain additional information pcdncnt 10 thc provisions incorponlcd in this mnnul .  Thc 
citing yticlc ti notcd in bmckcls ([ I) following a c h  rcfcrcncc, Scc "Addjlional Rcfcrcnccs" for addtcsus of 
organizations. 

FEDERAL 

hlomk Energy Act of 2954, as amcndcd. Public LIW 83-703. [I 1211 

Rcwurce Conservution and Rccovery Act of 1976, ;IS arncndcd. Public JAW 94-580. [443] 

52 FR 1716 "Radialion Proicclion G u i b n c c  to Fcdcd Asencia for Occupational Exposure," sipad by Prtsidcnt 
Rmgan, January 20,1987. [213,1] 

10 CFR 20 "Standards for Prolcclion Against hdi3tion." [S35] 

10 CFR Y "Liccnscs for hdiognphy and Radiation Sofc[y RquiremcnLs for hdiographic Opcntions," [365,5] 

10 CFR 3431 "Pcrsma.I Radiation Sdciy Rcquircmcnu forhdiogmphcrs nnd Radiogmphcrs A%xist;mrs - 
Truining." [6Sa 

30 CFR 835 "Occupational Radiation Protcction." 1213.3, "Z!3.2,2353. Appcndix 2A. 774.1.78121 

29 CFR 1910.134 "Gcncnl Indumy Standards - Rcsphu~ry ROICCL~DIL" 153121 

49 CFR 172 "Fhwdous Matcn'ds Tablcs, b x d o u s  Marcrids Communicalionu, Rquircmcnls and Erncrgcncy 
Rcsponsc Information Rcquircmcnu." 1423.11 

49 CFR 173 "Shippers - Gcnml R q u k m c n k  for Shipments and hchging," I423.11 

ERDA 76-21 "h'uclcar Air Clmning Hmdboak, Dcsign, Construction, and Testing of Njgh=cfficicncy Air Clming 
Systcms for Nuclcrv Application." [ 4 & 3  

MILF41068 "Pm'cuhte Film (High EMcicncy Firc Resistant)" [4&22] 

DEPARTMEST OF ENERGY 

Thc following DOE Ordcrs hwc k c n  rcfcrcnccd. Radcrs should vcrify Lhal Lhc hlcsi vcrsion of Lhc rcfcrcnccd 
order is used. 

DOE 1324% (4-942) "Records Disposition." [712.3,774.1.775,1] 

DOE 5000.38 (242-93) "Occurrcncc Rcponing and Processing of Opcntions Information." [127,781,2] 

DOE Sjo03 (2-222-89) " W d O u s  Md Mixed W X ~ C  Prom." [443.1,443,2] 

DOE 54005 (2-840) "Radiation Promtion of thc Public and thc Environmcm" [-22,6, Tablc 24,4+22,2,4922,3. 
4Sl.4, 554.41 

DOE N 9009 (1224-91) "Scald Rcldiooctivc Sourcc Accounmbility." [431.1] 

DOE N 5400.10 (12-1 1-92) "Extcnsion of DOE K 5400.9," l236.3, C31,1] 

Ref ercnccs.1 
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DOE MO.4 (1-7-93) "Environmcnul FrotccLion, S p l a y ,  and Hwlth Prolection St;urduds," 865.1.3652,3655, 
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