
IA-UR- 93-13L6

‘tllbul

Title:

Author(s):

S[/hmittcd to.”

IW W 1111s DorUMfm’r IS UN IMfT~

Los Names
NAIION AI 1A II0IIAI(!II%

RADIOLOGICAL HAZARD CLASSIFICATION Of
DOE/FACILITIES I?Y DOE-STD-1O27-92:
LANL NUCLEAR FACILITY LIST

. . . . . . ... .. . .

I II.. AI,u II, I., N. III, !IIIII I ,tlmu,hlfy, WI IUIIIIIIUIIVII .. 11,)lllawpl,lttl,q.wh,,lll” ,,1,,,d,,yau,,1,,,$,,,9,,,1,1,1Iiy 111,9II,,,v,!,.,ol”,)!I ,,1,1,,,,,,,118$,11,.1II ‘, I),,,9,,,!,,1,,,,1,,1I , ..!],

lIIuIlaIt t411111,1,I W ;4{1”, I t41 s 11, Ilr m, * qll.lrb, m ad 1111..null, h,. 111,9IIt,l III.,l Ia.I I,., ,14PII,, I.. 111.11Ilnd I !, (,,, ”,,,,,11,,,1,1 ,,,1,,,,,., ,. ,,,,,,,.,, 1,,.,, ”,, ,,, V,, IIV 1,,,, s l,, ,.s . . . 1,7

Illll!la .,11,)( 1,,1)1,1,1,1,,1 111,3Il!lllll..llml 1,)1111411IllI.. t ,Itlllllnlllloltl. ,11 l,, Maw ,,111,?,,, 1,1,!,, ..,,. 1,,, I ! ‘, t ,,,V, II I14,1,.1111“01,.,..,,.. 11!,1 I ,3.. A 1.1111,1..tl.1,,,,,,.,1 I .,1,%9.,111. ,
. . . . . . . . . . . . . . . . . . . . . .

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov



RADIOLOGICAL HAZARD CLASSIFICATION OF DOE FACILITIES
13Y DOE STD-1027-92: LANL NUCLEAR FACILITY LIST

John C. Elder
Risk Management Support Group
I-as Alamos National Laboratory

AIISTRACT

lAJSAhmos facilities containing significant radiological hazards have been
reclassified x.cording to L)OE-ST1? 1027-92, a recently issued guide for
hazard classifhtion. DOE. STD 1027-92 wtis provided in support of DOE
order 54 S{).23 to identify which facilitic.. would lx govcrmxl under DOE
548(1.23 , ~quircmcn[s; [hcm would presumably bc called nuchxr facilities.
This ncw classi[lcalion has affected Ihc original list of 18 I.ANI. nuclear
facilities by imxeiising it to 39, It has also !owcrcd the classification of
‘ISA-55-4, lhc plu[onium processing fiicilily containing higkst intrinsic
hazm.1 at LANL, from tk highest classification 10 an intcrmcdiatc
ClilSSifiCatiO1l. This prc.scntalion nddrcsscs the impact of these changes
in lhc nuclear lilCilily Iis[ in W: areas 0( radiOlOfiical hcal[h, .safcty anidysis

(l(x~]llll:[][a[ioll, ard risk l]liln~~~m~nt.

IN:I’I{OI)IIC:I’I. Q.N.

i Ixmrd Clilssitica[iml or cak~:oriulim (1I(:) of facilities illl(l opxalions hils been illl(m~:oinj:
cl-fort ill IIIC Snfcly :lflilly SiSilll(l review area oi- 1)( )11 nuchr prt)jccts, It was mandnld in

1)011 54H 1.111, Snfcty Analysis aml Rcvimv, and Iws I)CLVI um[i[ium! in 1)01{ 5480.:?1,
Nuclrnr Silfcly An:llysis Rclxm[s. !n ils vi~:or(ms self-;lsscssmmt in 1°%11ml IWO, I J[)I{
noted wide vxrialion in I 1(~pmc[icc frtml silt 10 site aml cvcil al [ht. S;IHWsilt (WI Iimc.
( ‘Killcl’ consistency WilS lltl’dd Umll)k’x -wide ill CSlill)liSllilli: 111(’1yprs ;md numlwrs t)!’
Ihcililirs which shfwhl frill uwlcr mtwc slrin~~,rnlrules.



H~ is ordinarily the first step after conceptual design of a new facility or may be applied to
an existing facility which may have no classification or may be inappropriately classified.
Input to a HC is the quantity of hazardous material present, its form, and some knowledge of
what energy sotirces might be present as dispersing agents. Because a higher HC can excfl a
large impact on level of effort and cxapcnditure of rcsourccs, the facility owner or opmlor

should bc very much conumul about the hazard Categoly of the operation. The prim of
ovcrconsctvatisrn in HC would be unnecessary cxpcnditurcs in the areas ofi design,
construction, procurement, quality assurance, mfcty analysis, worker protection, training,
environmental monitoring, and the like. The potential price of underconsc~atism in HC is
the hcd[h, economic, and political aftermath of a serious accident.

Intrinsic hazard of an opcra[ion is the kcy to its HC. HC is based on analysis of postulatwl
crcdiblc accidents (cxtrcmcly unli!;~ly events with lmtc,l!ially high conscqucnccs). The
annlyst considers how crcdiblc rclca.scsof hazmlous mntcrial could bc causal mld ignores
any active conlrols or mitigating f~turcs which might rcdmc Ihc relcmcd qwmlity.
Atmospheric dispersion through dislancc remains as lhc only cffcctivc rcductiml mcclumism.

MIC’.I’.IIDOIXWIXWI

I )( )1i Ilil!i cxpcnk-d mnjOr cttort in rcccnt years 10 develop a qunnti[ativc mc[hodolo~y for
I I( !. The mclhods, summarized in Table 1, were hn.sedprinmril y on mdiological dose
crilcri;l, This prcsm[;lli(m n(l(lrcsscs the cffc!l of (I1Cmost rcccut method,
IX)11 S’1’111027-92, 1Inzlrd (Mcgorization ml Accidcn[ Awd ysis ‘1’cchniqucs for
( ‘onipli:i[~c~ IX)li order 54 N).23, dnkd IXxcmhcr 1992.

I )( )1 I S“1”1)1027-92 snys tlw 11(: shoukl lx Iuisud on magnitude of the hazard, sIm:L:of
(ncilily Iifc, ml complexity of lhc facility amUor its *lfL’ty systems, Iklimirmry I 1(’ [WI] hc
;lrc(}~llplisi~cll hy Mhlc lwAiq) of mdionclivc m;ltcli;ll Ihrcslitdds in Altachmcnl I of”

I )01; S’1’1) 1027-’)2 I ‘in:ll 1I(’ follows dclaikxl h;lmrds :wscssnwnt in Scclion 4 of

I )011 S’1”1)I 02 / 02. ‘I”his Iw:lrds xsscssnwnt ill!ioai~ls ill npplyinc Ihc p.radcd apprt;;lch
wilhi[] rm.h L“;llly’,(}i-y.



DOE 5480.23 requirements. Although grading of SARS according to hazard magnitude,

complexity, and stage of life will limit the total effort rquircd, we have found over the last
18-24 months that the LANL Facility and Safety Analysis staff at its present strength of 12
full time equivalents is unable to provide the nc..cd documents in a timely manner.

IIC CASE STUTMF.S

The following is a discussion of cac studies which illustrate difficul[ics cncmmkmxl when
apj)lying HC to several facilities at LANL. hti!udc either in the STD 1027-.92 or in the
DOE 5480.23 intcrprctntions at lhc Field Office Icvcl will lx: ncwdcd to csl~~l~lisha workable
I+C for the.sc facilities.

(kc! study 1: TA-55-4 (1’1:-4) is a plutonium processing facility containing the highest
intrinsic hazard at I. ANI.. Tim largest contrihu[or to Ihc PF-4 intrinsic hazwd is plutonium

(1%-238 and Pu-23°) in prw.css in kg qwmlitics and somclimcs in dispersible form--primarily

liquid or ~lwdcr. The implied Category 2 ceiling on nonreiictor nuchmr facilities limils the

1]1:-4 HC to Cat 2, al[hough LANI. H(: called it a high hazard faci!ity (its intrinsic hazard
i~[d complexity arc. high compared [o other nuclear facili[ics at I. ANI-). As a rcnl hazwd (or
ri$k) [o lhc public, 1)1;-4 is mnin:aincd quilt low (IUC [o its wfcty class confincnwnl
slructurcs, ghwcht~xcs, and 1IVA(~ systems. Wc propose to maintnin a rclali\wly hi@ level
of s:llcly lrcalmcnt al 1)1:-4 ar!d do nol expect [I]ill1’1;-4 will be downgraded jus[ because
I)oli S’1’1) 1027.92 ~lihliii)~~ appears 10 allow il.

(’11s1’study 2: l(m IIum l:acili[y (11]1I’) is illlLm(km Van dc (iraaff accrlcralor facili[y
which, il~~ordin}: to 1X)] i 5480.23, is mmmptcd lrom 54X().23 rcquircmmts Iwcauxc it is an
ilCIXmll!l’illor,1111: acccluaks Iriti(lnl nm.wi illl(l lll;l~ h:lVC il!i Ill(ICl] ilS 1! ~ lrilium flilS in N

sin~:lc q(lilll[ily. ‘i’hrcc ~’,l:lllls or 30,(K)() ( ~i of !rilium ~()(lld lJlilliC llll; il ll(lCICill” fwility
Imwusc its [ritiulll invmt~}ry CXUWIS 1000”( ~i. A rclca.w. t~f 3 g nli~hl hc crcdihlc, ‘I”his
tiwili[y is cxcnlp[c-d hy IX )Ii S’1’1). 1027 02; wc hclicvr a classification llnd~:r I)oli 5480.23
w(mld lx’ mtwt’ iqqmq)ria[c for illly fncitily which hamllcs dispcrsit)lc ra[lit)lty:ic:ll mnlcrials.

(’ON(’I, [I SIONS”
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TAIILE 1

Vcmion

PROPOSED VERSIONS OF IIC METHOIXILOGY

Silt-Specific HC:
LANL
(3RNL
WHC
SRP
RFP

DOI~HC Workshop, 7/9 I (PI Xi, Inc.)
DO1i rw-20
DOE I)P-62
I)oliNl{--74ST]> 1013 ~) 1 (option A)
I )01.i NS (ol)lion 11)
I)oliN1l-74S’1’1) 102-1-!)2(Molwr
I )01: NI 174 S’1”111027-92I)ccmcmlwr

C)ffsitc Dose Cri(cria (rcm]
Cat 2 (Onsite) wJMfti

100 at 200m
600
25
I (K)
5
100
40
I
1n Ioolll
5@?

1@ 100Ill

I @ 100 m

100 at 1620m
2.5
5
5
25
[~)

40
nil
1(M)

25 (@‘!
n:i

Ii’\



TABLE 2

S1l’) 1027-92 CRITERIA

Hazard CEDE (rcm) Distance (m) Exposure Mckor-
Catcgory” Time (II) ologic-iil

Conditions
———

2 1 100=” 24 D at 4.5 m/s
— .—

3 10 30”” ;!4 40C1JR302.4
Aplxmdix II
1: ill 1.0 111/S

Dispersion
factor(s/m3)

1MM
.—

?

.

. .

(%1. 1 (lX)tC1ltiid for significiint olfsilc coriscqucnccs) cri[eria arc not specified in
1)(31{ STD 1!)27-92. (~i]tcgory A rcacior facilities ( > 20 MWIl~) fall k Calcgory 1 plus
otkrs as dc[crmincd by 11011 hcadquilrkrs 1’S0s. Cat. 2 facilities arc shown by Ilazard
asscssllmnt to Imvc Ihltcnliil] for si~.nifkiinl onsitc conscqucnces; (Iill. 3, only significant
l(M-illiZCtl C(MISCqUCIIC(X.

Author’s NOIC: I ‘,ithcr of thwscdis[ili]~~s (30 m or 100 m~ would bc wi[hin the wake
clfccls t~i’most lluildin~s. ‘!’twmforc, [tic dispersion factor (X/Qj woukl nol I)c rcillistic

([(NJ lli~:li I}y il faclor 01”ill iriisl 5 ill I(M) Ill). ‘1’hc X/Q sh(mhl Iw c:Ilcul:Wd for [k
I)ui l(lin[! “wlw effects (RC1: [ illid~’ I. I 45 cxmlnins an :Icccpl:dllc mcllv.d).
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TABLE 3
COMPARISON OF RESULTS

RADIOLOGICAL HAZARD CLASSIFICATION OF LANL FACILITIES
BY LANL HAZCLASS, NS-20, DP-62, STD 1013-92, AND STD 1027-92

417i93

HazClass
5“91

High 2

?bIoderate 15

!Law 25

Other

Facilities 42

Compared

LANL
Finala

1

19

22

42

NS-20

w

3

22

10

7 LOW;LOW

42

STD 1013-92
DP-62 (NE-74)
5{9? Zi!u

o 0

25 25

15 14

2 RJone 3 <Category 3

42 42

STD 1027-92
(20 x NE-74)

Mu

o

13

26

3 <Category 3

42

● Final LANL hazard classifications based on all considerations (technical
and administrative) rather than on HazClass (5/91) criteria only.


