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

John C. Elder
Risk Management Support Group
Los Alamos National Laboratory

ABSTRACT

Los Alamos facilitics containing significant radiological hazards have been
reclassified according to DOE-STIY 1027-92, a recently issued guide for
hazard classification. DOE-STD 1027-92 was provided in support of DOLE
Order 5480.77 to identify which facilities would be governed under DOLE
5480.23 . »quirecments; these would presumably be called nuclear facilities.
This new classification has affected the original list of |8 LANL nuclcar
facilitics by increasing it to 39, 1t has also lowered the classification of
‘T'A-55-4, the plutonium processing facility containing highest intrinsic
hazard at LANL, from the highest classification to an intermediate
classification. This presentation addresses the impact of these changes

in the nuclear facility list in the arcas of radiological health, safety analysis
documentation, and risk management.

INTRODUCTION

azard classification or cateporization (1HC) of facihities and operations has been an onpoing,
cffort in the safety analysis and review arca oi DOLE nuelear projects. 1t was mandated in
DOL 5481118, Safety Amalysis and Review, and has been continued in DO 5480).23,
Nuclear Safety Analysis Reports. Inits viporous self-assessment in 1989 and 1990, DO
noted wide variation in HC practice frora site to site and even at the same site over time,
Creater consistency was needed complex-wide in establishing the types and numbers of
facilitics which should fall under more strinpent mles,

HC aids the safety analyst, the factlity operator, and any oversipht person (interoal ar
external) to reach a common peceeption of the bazinds and risks involved inan operation,
Achieving a conuon pereeption of risk or hazard by ol patticipants  including members of
the public -bas proven to be very ditfienlt. The safety aalyst destres to adhere to a HE with
a stronp, technieal basis, leavinp political issues to be dealt with at a difterent level by
different people,  Althougl it may not seem politically aceeptable to use o dose eriverson e
HC, radiolopical dose los been thoroughly studied and ventains the hest measimee of

COMseQUence.



HC 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 sources might be present as dispersing agents. Because a higher HC can exert a
large impact on level of effort and expenditure of resources, the facility owner or operator
should be very much concemned about the hazard category of the operation. The price of
overconservatism in HC would be unnecessary expenditures in the areas of: design,
construction, procurement, quality assurance, safcty analysis, worker protection, training,
environmental monitoring, and the like. The potential price of underconservatism in HC is
the health, economic, and political aftermath of a serious accident.

Intrinsic hazard of an operation is the key to its HC. HC is based on analysis of postulated
credible accidents (extremely unlikzly events with poteatially high consequences). The
analyst considers how credible releases of hazardous material could be caused aud ignores
any active controls or mitigating features which might reduce the released quantity.
Atmospheric dispersion through distance remains as the only effective reduction mechanism.

MLETHODOLOGY

DOL has expended major effort in recent years to develop a quantitative methodology for
¢, The methods, summarized in ‘I'able 1, were based primarily on radiological dose
criteria. ‘This presentation addresses the effect of the most recent method,

DOL: STD 1027-92, 1azard Categorization and Accident Amalysis Techniques for
Comipliance DOILE Order 5480.23, dated December 1992,

DO STD 1027-92 says the HC should be based on magnitude of the bazard, stage of
facility life, and complexity of the facility and/or its safety systems. Preliminary HC can be
accomplished by table lookup of radioactive material thresholds in Attachment t of

DO STD 102792 Final HC follows detailed hazards assessment in Section 4 of

DO STD 12792, T'his bazards assessment also aids in applying the praded appreach
within cach catepory,

DO maodified threshold gquantities ol radiological materials stated by NRC i 4001 RM2.4,
Appendiy 3. The thresholds in DOLE STD- 1027 90 Attachment 1 were based on the
conditions sumnuatized m Table 2.

RESULTS

Table 3 shows that 13 LANI, Gcthities would he Cat, 2 and 26 would be Cat. 3 factlities by
preliminary HC according, o DO STD 10079 Becanse all Cat. 1, 2, o 3 Lacilities
appareatly will tall under DO SAR0.2 3 1equirements, these 39 facilities could he astomed
hy T.LANI. to be pucles tacilities. Althouph explicit deternmations of HC have not been
provided by DO we expeet thin TANL Catc 1, 20000 3 facilities will he called mclear
facitiies and sipnihieant apprades e satety related propeas and documentation will be
requested, Upprades of safety analysis and review have alieady heen started on most ot
these acilities. We estimate that an addinomal 15 18 praded SARs will be requnted o meet



DOE 5480.23 requirements. Although grading of SARs according to hazard magnitude,
complexity, and stage of life will limit the total effort required, 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 nceded documents in a timely manner.

HC CASE STUDIES

The following is a discussion of case studies which illustrate difficnltics encountered when
applying HC to several facilities at LANL. Latitude cither in the STD 1027-92 or in the
DOL 5480.23 interpretations at the Field Office level will Le needed to est:blish a workable
HC for these facilities.

Case Study 1: TA-55-4 (PF-4) is a plutoninm nrocessing facility containing the highest
intrinsic hazard at LANL. The largest contributor to the PF-4 intrinsic hazard is plutonium
(Pu-238 and Pu-239) in process in kg quantities and sometimes in dispersible form--primarily
liquid or powder. The implied Category 2 ceiling on nonreactor nuclear facilitics limits the
P’I*-4 HC to Cat 2, although LANIL HC called it a high hazard facility (its intrinsic hazard
and complexity are high compared to other nuclear facilities at LANL). As a real hazard (or
risk) to the public, PI*-4 is maintained quite low due to its safety class confinement
strictures, gloveboxes, and HVAC systems.  We propose to maintain a relatively high level
of safety treatment at P-4 and do not expect that ’1-4 will be downgraded just because
DOLL STD 1027-92 guidance appears to allow it,

Case Study 2 lon Beam Facility (1BEF) is an tandem Van de Graaff accelerator facility
whicli, according to DOILL 5480.23, is exempted from 5480.23 requircments because it is an
accelerntor. 1831 aceelerates tritiam nueaiet and may have as much as 3 p tritinm gas in a
single quantity. “Three prams or 30,000 Ci of trittum could make 1BIY a nuclear facility
because its tritimm inventory exceeds T Cio A release of 3 g might be credible, ‘This
facility ts exempted by DOLSTD- 1027 92; we believe a classification ander DOILE S48().23
waontld he more appropriate for any factlity which bandles dispersible radiological materials.

Case Study 3: TA-R 23 Betatton 1s an x-rity mirebine used to nondestructively eximine
cucased Pu metal components. "These componenty are not opencd or vnnecessatily handled
while in the building. “These coraponents ate not kept in the building overnipht nor ever lefi
unatteaded, Encasement is not necessanaly encapsulation by ANSIH sealed source standards
bai is mpped. This factlity wonld be ealled Cat, 2 uander STD 102792 we helivve a Cat, 3
(or low) classtficicion would he more approprate.

CONCLUSNIONS

DO STD 103 9 tends to place i higher number of factlites in the intermedete catepory,
Cat. 20 Tlas method Tacks the pradanon which we constder tportant in ki the praded
approach workable, “The method can beaded to work if the pereeptions of lazad on sk
are approaamitely the sime for all partierpants when the project iy praded. Phe case studies
diseussed mdieate that a table lookap threshold approach to azard classifoeation s ot
stmitable tor some DOL operattons, Case speethie condittons st be stindied and the O set
by panticipanty, who e tesible, quaditied, and anthontative



TABLE 1

PROPOSED VERSIONS OF HC METHODQLOGY

Version Offsite Dose Criteria (rem)
Cat 2 (Onsite) Cat_1_(Qffsite)
Site-Specific HC:
[LANL 100 at 200m 100 at 1620m
ORNL 600 2.5
WHC 25 5
SRP 100 S
RFP S 25
DOE HC Workshop, 7/91 (P'1.G, Inc.) 100 100
DOI: NS-20 40 40
DOLE DP-G2 1 na
DOLL NIL-74 STD 101391 (Option A) I @ 100m 100
DOL: NS (Option B) S@? 25@ 7
DOI: NIE-74 STD 102792 October Il @ 100 m nai

DOLL NIE74 ST 1027-92 December 1@ 100 m n



TABLE 2

STD 1027-92 CRITERIA

Hazard CEDE (rem) | Distance (m) | Exposure Mcteor- Dispersion
Category” Time (h) ological factor(s/m?)
Conditions
2 1 100™ 24 D at4.5 m/s 1E-04
3 10 30™ 24 40CIR302.4 9

Appendix B
IFat 1.0 m/s

Cat. 1 (potential for significant offsite consequences) criteria are not specified in

DO STD 1927-92. Category A reactor facilities (> 20 MWth) fall in Category 1 plus
others as determined by DOIE licadquarters 'SOs.  Cat. 2 facilitics are shown by hazard
assessment to have potential for significant onsite consequences; Cat. 3, only significant
localized consequences.

Author's note:  Lither of these distances (30 m or 100 m) would be within the wake
clfects of most buildings. “fherefoe, the dispersion factor (X/0) would not be realistic
(too htgh by a factor of at icast 5 at 100 m). ‘The X/Q should be calenlated for the
buildinp, wake effects (Reg Guide 1145 containg an acceptable methed).
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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

HazClass
5:91

—a
(8)]

25

42

LANL
Final*

19

22

42

4/7/93

10

7 Low/Low

42

DP-62

25

18

2 None

42

STD 1013-92
(NE-74)
1/92

25

14

3 <(Category 3

42

STD 1027-92
(20 x NE-74)
12/92

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.



