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The Honorable Spencer Abraham
Secretary of Energy
1000 Independence Avcnue, SW
Washington, DC 20585-1000

Dear Secretary Abraham:

The prevention and mitigation of potential accidents'inherent in the mission activities at
defense nuclear facilities is a fundamental objective of both the Department of Energy (DOE)
and the Defense Nuclear Facilities Safety Board (Board). This objective requires DOE and its
contractors to identify accident scenarios and then establish effective and reliable safety controls
to address them. Engineered controls are preferred over administrative controls beeausc, in
general, engineered controls are considered to be more reliable and effective than administrative
controls. However, in certain applications, DOE and its contractors have concluded that discrete
operator actions or administrative controls are required to address consequences of accidents that
would otherwise be unacceptable.

The Board agrees with DOE's overall guidance for a hierarchy ofcontrols and agrees that
administrative controls are sometimes appropriate to prevent or mitigate accident
eonsequences---even those that exceed evaluation guidelines for risk to the public. However, the
Board has identified a number of administrative safety controls, proposed or in use, at various
defense nuclear facilities that are technically inadequate. In many cases, DOE and/or its
contractors have asserted that the methods used to establish these administrative controls comply
with existing DOE directives. After fhrther analysis, the Board has concluded that the DOE
directives system docs not contain adequate requirements for the design, implementation, and
maintenanec of important safety-related administrative controls to ensure that they will bc
effcctive and reliable.

As a result, the Board on Decemberll, 2002, unanimously approved Recommendation
2002-3, Requirements/or the Design, Implementation, and Maintenance 0/Administrative
Controls, which is enclosed for your consideration. After your receipt of this recommendation
and as required by 42 V.S.c. § 2286d(a), the Board will promptly make it available to the public.
The Board believes that the recommendation contains no information that is classified or



DEFENSE NUCLEAR FACILITIES SAFETY BOARD
RECOMMENDATION 2002-3 TO THE SECRETARY OF ENERGY

Pursuant to 42 U.S.C. § 2286a(a)(5)
Atomic Energy Act of 1954, as amended

Dated: Dccember 11,2002

Background

The implementation of an effective and reliable set of controls is one of the most
illlportant comerstones of safc operation at dcfense nuclcar facilities. In this context, the tcrm
"control" refers to those structures, systems, and components (SSCs) and administrative controls
that prevcnt or mitigate undesirable consequences of postulated accident scenarios. The Defense
Nuclear Facilities Safety Board (Board) has compiled a set of observations that are particularly
rclcvant to the development and implementation of administrative controls in the Department of
Energy's (DOE) defense nuclear complcx. The results of these revicws and observations are
summarized in this recommendation.

It has been well recognized that administrative controls play an important rolc in
establishing and maintaining overall safety of nuclear activities. Previous technical reports issued
by the Board have underscored the necd for heightcned vigilance in the selection and
implementation of task-specific administrative controls, as well as those of a more programmatic
naturc (e.g., criticality control programs). In particular, in DNFSB/TECH-28, Safely Basis
EXpeCIaiions for Exisling Deparlmenl ofEnergy Defense Nuclear Facililies and Activities
(October 2000), the Board obscrved the necd for DOE to promulgatc additional guidance in this
arca. However, DOE has taken littlc action to provide thc degree of spccificity necessary to
properly design, implement, and monitor the effectiveness of important administrative controls.

Administrative controls have bccn defined in the DOE Nuclear SafelY Management rule
as, " ... the provisions relating to the organization, managcment, procedures, record kceping,
assessmcnt, and reporting necessary to ensure safc operation ofa facility." 10 CFR 830.3(a). In
practice, howcvcr, the concept of an administrative control is uscd more broadly in the context of
hazard prevention and mitigation. In this regard, an administrative control can be viewed as an
extension of a hazard control and defincd accordingly. Thus from a broader and more opcrational
perspcctive, some administrativc controls should be treated similarly to engineercd or design
features that are used to eliminate, limit, or mitigate potential hazards.

DOE has promulgated guidance to assist facilitics in the classification of controls. In
gcncral, controls nccessary to prevent or mitigate significant consequences to the public are
classificd as "safely-class" and controls which contribute significantly to defensc-in-depth or
worker safety are classificd as "safety-significant." Howcvcr, this guidance has bcen dircctcd
primarily at enginccrcd controls and has bcen largely silent with respect to the functional
classification of administrative controls. Thc Board has observed a number of instanccs in which
administrative controls have bccn implemcnted in situations where a corresponding engineered
fcature would warrant functional classification as either safety-significant or safcty-class. A



3. At the Savannah River Site, the safety analysis for HB-Line Phase 2 operations
contains requirements for strict control of combustibles in rooms 41 ON and 41 OS to
protect the process tanks in the area. The controls limit the total quantity of
combustibles to 400 pounds wood equivalent and specifY separation distanccs between
combustibles and tank supports. Howevcr, the transient combustible control procedure
did not include this portion of HB·Line, indicating that this administrative control was
not complete. Further, a review by Westinghouse Savannah River Company (WSRC)
indicated that the quantity of combustibles in the area may actually be as high as 5,670
pounds wood equivalent, providing sufficient fuel to produce a high-tcmpcrature
(1200T) flashover fire in the area and boil off the tank contents. As a result, it was
determined that combustible control was no longer a viable administrative control for
this area. Instead, WSRC has implemented an additional administrative control to
limit the concentration of plutonium in tlle tanks to 5.5 grams per liter to prevent
unacceptable conscqucnces of a fire in this area. The details of these issues were
documented in a letter from the Board dated July 20, 200 I.

Recommendation

The development, selcction, and implementation of an cffective set of hazard controls are
among the most important elements ofnuclcar safcty. At defense nuclear facilities, DOE has
established a priority system that favors preventive over mitigative measures, and passive design
fcatures ovcr activc controls, The approved system recognizes that, where necessary or practical,
administrative controls may play an important role in hazard prevention and mitigation.

In the Board's view, the activities associated with the development, implementation, and
ongoing verification and validation of safety-class and safety-significant administrative controls
Should be conducted with the samc degree of rigor and quality assurance as that affordcd
engineered controls or design features with similar safety importance. Thercfore, the Board
recommends the following:

I. DOE should promulgate a set of requirements for safety-class and safety-significant
administrative controls to cstablish appropriate cxpectations for the dcsign,
implementation, and maintenance of these important safcty controls. The requirements
should address the following at a minimum:

(a) Specific dcsign attributes to ensure effectiveness and reliability;

(b) Specific TSRs and limiting conditions of operation;

/
(c) Specific training and qualifications to ensure that the appropriate facility

opcrators, maintenance and engineering personnel, plant managemcnt, and othcr
stafr properly implement each control;

3
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DEFENSE NUCLEAR FACILITIES
SAFETY BOARD

(Recommendation 2002-3)

Requirements for the Design,
Implementation. and Maintenance of
Administrative Controls

AGENCY: DeJensc Nuclea.r Facilities
Safely Board.
ACTION: Notice, rccolnmendation.

SUMMARY; The Derense Nuclear
Facilities Safety Board has made a
recOlnmcndation to the Secretary o(
Energy purS~Ia:nt to 42 U.S,C, 228Ga(tl){S)
concerning requirelllenl.s for lh~ de:,igll,
implornclltation. and mainltllltlllCC of
administrative conlrols.
OATES: Conllllcnts. data, views, or
arguments concerning the
recornrncndation are clue on 01' before
]anuar:y 21, 2003.
ADDRESSES: Send comrn6nlS, data..
views, or Ufr,tllllcnts concerning lbis
recommendation 10: J)c[cnsc Nuclear
r:acililics Safely lJoard. 625 Indiana
Avellue, NW,. Suite 700. Washington.
DC 20004-2001.
fOR fURTHER INFORMATION CONTACT:

Kennelh M. PU5i:11cri or Andrew L.
Thibadcau al the address above or
lolephono (202) 694-7000.

O:l!(!rl: O(!C(!ll1ber 1G. 2002.
John T. Conway,
Clio;' II/{/".

II,H:kgl'Olllld

'rllc lI11plclllClllilllUll 01 ;111 1:((I!(;livc <lIld

reliable :>el uf {:ullll'lll:; i~, CIlII! of the lIIo:>l

illlpurlillli conlCniluIlC." of s.tft! 0lh::r<lliOll;lt
t11~ren:>c Iluclea!' fal:llili\J." Inlhis (;tlllt,:~l, 11111

ICI'IlI"CUlllrol" refers tu IJIIIS1: slrtll:lurc=>.
sY:O:lellls, iliid (;{11IIJ!IIIlCI1{S {SSl:sl.llld
;llllllinl~lr;lllvc1:111111"(,11> \hal Ill't:V,:lllllr
11I111,~.III~ undesirahle l:on"I:IIIiI:llt,I:S 411'
IltlSIIII.ltl:llll1:(:icl.~111 S(:O"Io.I"IIIS '1"/11: I kl~:IISt:

Nudl!ar F:ICllitil:S Sarl:l\, Ihl:ll,1 (11/1:1111) !l,IS
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compiled a set or observations th.;il are
particularly relevant to the development and
implementation of administr(ltive controls in
the Department of Energy's (DOE) defense
nuclear complex. "tho results of 111CSC reviews
and observations are .summarized iii tills
recommendation.

II has been well recognized that
administrative con.trols plllY an important
role in estubHshlug and maintaining overall
safety of nuclear activities. Previous
technical reports i~suod by the Uourd have
underscored the neod for heightened
vigilanco in the selc::ction and
implementatioli of task-specific
administrative controls, as well as those of a
mOl'C programmatic nat\lre (e'8" criticality
control progra.ms). In particular, ill DNFSDI
TECH-28, Safety Dasis Expectations for
EXisting Department of Euerey Oefense
Nuclear Facilities and Activilies (October
2000), the Board observed the need for DOE
to promulgate additional gUidance in this
area, However, OOF.: has taken little actiOn to
provide the degree of specificity necessary to
properly design, implement. and monitOr the
cffectiveness of important administrative
controls.

Administrative controls have been defined
In U1e DOE Nuclear Safety Muuagelllcnt rule
as,"· •• the provisions relating tu thc
organization, management, procedures,
record keeping, assessment, and reporting
necessary to ensure snfe opecution uf a
facility." lO CFI~ 830.3(n).ln pmdit:I::,
however, the con~ept of an udministralivt:
control is used more broadly in tho context
of haz3rd prevention and mitigatiun. In this
regard, on administrative control can be
viewed as an extension of a hazard control
llnd defined accordingly. Thus fTOm a
broader a.nd more oparational perspective,
some administ.rative controls should be
treated Similarly to engineerod or design
features that are lIsed to eliminate, limit. ur
miligate potential hazards.

DOE has promulgated guidance to assist
facililies in the classification of cOlltrols, In
general, controls necessary to prevent or
mitigato significa.lll consequences to the
public are classified as "sofety·class" and
controls which contribute significanlly to
defense-in-depth Or worker sofety lire
classified as "safety-slgllificant." However,
this guidance has been directed prim::tl'ily at
engineered controls and has been lnrgely
sileJil with respect to the fllllctional
classification of administrative controls. ·tho
Board has observed a numbflC ofinslal1ccs in
which administrative controls have been
i1nplemented in situations where a
corresponding engineered feature would
warrant funclional classification as either
saf~ty-signifjcantor safety-class. A lIUlIllJcr of
defense nuclear facilities havc explicilly
characterized ccrtain illJministrative contl'Ols
as eilher s3fcty-class or safety-sip,nif'icllnt
froll1 a functional classificatioll per"pective
in the Context of existing DOE ellidanc:c.

III addition to contl'ols involving discrete
operator actions, a Ilumber of administrative
controls arc mure progr3mlll:)fic in naHire.
£xamplos of such prop,rilmmatic c:ontrols
include COrnuustible loading programs
(assud'lted with lire proteclion programs),
operator trilillinr, PI'Oer3nlS, and insc:!Tvice

inspection programs, The Board has observed
a number of instances. similar to the
examplcs involving specific operator actions,
in which such programmatic controls arc
credited for the prevention and mitigation of
specific;: hazard scenarios.

Weaknesses in the Implementation DC
Important Adu1lnlstralive Cnnlrol~

The Doard has observed that the
developm.ent and implementation of
import(lnt I'ldministrative controls havu not
always conformed to the expectations and
quality standards that would be applied to
corresponding safely.clMS engineered
features. The following examples illustrate
this point;

1. During a review of the process controls
for a ncw i1queous recovery line for
plutonium 238 (PU·Z30) at Los Alamos
National Laboratory (LANL), the lloa,rd round
lhat the facility bad placed heavy reliance on
adllllnlstfative controls in lieu of engineered
controls. However, l.ANL had not planned to
lncorpoJ'3te many of lhesc administrative
controls. some of which were safety;related.
1Ilto Technical Safety Requirements (TSRs)
prior to the startup of the Pu·238 recov~ry

process. Examples inch.de procedural '
controls on (Jle makeup of strong adds used
tu clute ion exchange resin and proc::edural
controls designed to monitor for resin,dryoul.
Strong acids can react Violently with the ion
exchange resin, (Ind resin dryout can also
lead to energetic reactions. These concerns
werc communicated to DOli in a Board leiter
datcd April 23.2002,

2, During a review at the Y-12 Nationnl
Sccurity Complex. the Board notod lhat the
fire protection program fOf BUilding 921213
1 Wing Identified 21 administrative controls
necded to protect the facility during lesting
illld process restart. These administrative
controls include operational consideratiuns
in the use of organic solvents, a transient
combustible control program, control of
ignition smlrCeS, and deSignated layduwn
areas for (:ombllstible materials. The Doard
detennined that the various admil1istrativ(;
c01l1rQls were not always updat(;d or
modified to reflect changes in plaus Or
equipmont, ilnd that therc w(;rc sil;lllificallt
defidendes in the contractor's compliance
with these controls. Mostlmporttlul. there
was no program providing for a periodic
review lo verify lhilt lhe admlnlsu'ative
controls assuciilted wilh B-1 Wing rem3ined
fully cffective, Sigflificilfitly, m.any of these
adminiSlrative contl'ols could be s~lrplanted

by the inst"lIillion of an engineered control
a fire suppression system, These issues were
communicated to DOE in:) IcUM from lho
B03rd d3ted M::ty 1;), 2002.

:J. I\t the Savannah River Site, tho safety
tHllllysis for I-m-Line Phaso 2 operations
(:ontains requirements for striCt COntrol of
combustibles in rooms 410N and 410S to
protecl the process tank.s ill Ihe area, The
controls limit the tOtal quantity of
collllJustilJles tu 400 pounds wood cquiv3lel\1
and specify SOPilfillioli distanccs lJelweell
cOl1llJustilJles and lank supports, Huwever,
Iho trilnsient l:oll1uiJstilJh: cuntrol prOtedlll'e
did 1I0t include this portion or liO·Line,
illdic<ltilll~ that this adlllinistrtllivc (:uritrul
Will) tlot complete. Fur-thel', a l'cview hy

WcstlnghQuse Savannah River Company
(WSRC) indicated that the quantity or
cOJllbustibles in the area may actUally be as
high 3S 5,670 pounds wood equivalent,
providing sufficient fllel to produce a high·
temperature (l200GC) fl(lshover fire In U-Ie
area and boil off the tank contents, As a
result. it was determined thatcomb~lstible

control WflS no longer a viable administrative
control for this ilreil. Ins lead, WSRC hal>
implclIlcllted all additional admh)lstrativc
control to limit the concentfation of
phltonillm in the tanks to 5,5 grams por Iitor
to provent unacceptable consequcllct:s uf a
firc inthls orca. The detaHs ofU)cse issues
were documented in a letter from lhe Board
dated July 20, 2001.

Itccoll1mendation

The development, selection, and
implementation of an effective liel of hazard
controls arc among tilC mOsl important
clements of nuclear safety. At defense
nucle3r facilities, 00£ has est'ablished a
priority system that favors preventive over
mitigativo measures, and passivu design
features over active controls. The approvcd
syslem recognizes Ulat, whcre necessary or
practical. administrative controls m3y play
3n important role in hazard prevention and
mitigation.

tn tho Hoard's view, the activities
nssocinted wiUI the developmcnt,
implclflClitQtlon, 3nd ongoine verification
3nd validation of safety-cJl'lsR and safcty
significant adminisustive controls should be
conducted with the same degree of rlgor and
quality llssurance as tlH\t afforded engineered
controls or desien fealures with similar safety
importance. Therefore, the Doard
recommends the foUo\ving;

1. DOE should promulgate a set of
requirements for safety-class and safety
significant administrative controls to
establish appropriate expect3tions for the
design, impleillentation, (Ind mliintcnal1CB of
these ifnpOrt3nt safely controls. '!'ho
requirements should address the following at
a minimum:

(a) Spudfit: design illlribules to ensure
crfectiveness and I"eliability;

(b) Spedfic: TSHs and limiting conditions
of oporntioll;

(el Spcdne training and qualifications to
CnSure thot the ::tpproprio'ltc faCility opnrlltor!>.
maintentll1CQ and engineoring personnel,
plllni mflllllgolllclll, and otlwr staff properly
implement cadi cuntrol;

((I) Pedodic reverific.'llioll Ihat each control
remnins cffc~tivn: and

{eJ Root cause and failure <lll:llyscs, similne
to those requiwd upOn f:lilurc of illl
enginecred sy.stc.:m .

2. DOE should (!IlSlIft: thaI ull e,cistinc
lldmil1istrativoJ controls thilt serve tho
fU1ICtion of ,I :mrt:ty,cli.lss or safoty.signifi(;;III1
contrul arc eV,dlli.lw(l Ilg:linst Ihese Ilew
rClluirCIllQrll$ :Illtlllpgrflth:d .IS llCCeSS,lI')' an~1
appr0l'rililo tn nll~t:1 nOI.!:·s t:xpeCtllliollS.

John T, COIlW'IV.

Chfll'I'III(lIl,
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AJ\I)(!ndix-TmnslIlillal Leller to Ihe
Secl'elllry of Energy

Ol:fensc Nuclear' Facilities Snfety JJoard

December t 1, zOO:'..
The Honorablo Spencer Abr3harn,
Secretary of Fnt:rgy. 7000 !Ildv/Jt::rrde/lce

Avenue. Sw.. Was/ling/on, DC 20585-1UOO,
DC'll" Sccrct"ry Abraham: -rh£! prevention

:mti mitigalion of pOltJntial accidents
inherent in Ihe missiun i.Iclivitics at defense
nuclear facilities is;} fund,uncntill objective
of both the DcpJrtmcnt of l~ncreY {DOE) lind
the Defense Nudcnr Facilities Safety Goard
(DOJrdl_ This objc(.tive requires DOE and its
t::onlmctors to identify i.lccidclit scenarios and
then establish effective ilnd l'cli~tblc s"rcty
(;ulllrOls to addl'csS them. Engineered controh
arC preferred over administrative conlIols
bec311se, in general. onginoorecl controls arc
considared 10 be more roliable ami effective
thfln fldminislrative controls, However, in
c~rtain applica.tions, DOE ilnd its contfaclol's
have concluded that discrete operator actions
or administrative controls :)re req~lired to
address consequences of accidents that
would oLherwise be \1l1f1cceptahle.

The lloard ::Igroes with DOE·s overall
guidance for B hierarchy of cOntrols <l.nd
a£rees thai administrative controls ilre
sometimes appropriale (0 ptCvt:nl or mitigate
accident consequences---even those that
exceed eVahl::ltion guidelines for risk to the
}lublic. However, the Bourd hils idsntified a
numbaf of administrative ::;afely COIltl'ols,
proposed Or In usc, 31 vilriolls defense
nuclear facilities that arc technically
inadequ<lte. [n many CaSl;!S, DOe and/of its
contractors have asserted that tho methods
1lsed to establish those udlllinistrillive
controls comply with existing DOE
directives. After furthef aUillysis. the Board
has concluded that lhe DOE directives
syslcln docs not contain ade'lUalC
requirements for the c1esiBn, implementation.
and maintenance of important safety-relaled
administrative controls to ensure Ulat they
will be effective and reliable,

As a result, the Boa.rd on December 11.
2002, ullanimously approved
RecotrlmendMion 2002-3, !{e'lllirements for
(he JJesign, ImplAmentalion, Rnd
Maintenance of Adminislrativc Conlrols,
which is enclosed for your considcmlion.
Aflor your receipt of this rocommendation
and as required by 42 U.S.c. 2286d(al. the
Doard will promptly mako it available to the
public, The [lourd llolieves lhat the
recotli,nend"tion contain::; 110 infOrTT"llltioll
th~lt is cl<lsslfled Or olherwi::;e reslricted, To
tho extent this recofomelldMion docs not
include informntion restricted by DOE undcr
the Atomic £nergy Act of 195'1, 1Z U.S.C.
2161-66, as amended, plea~e see lhat it is
pl'OlYlptly pla~ed on file in YOllr fCgional
public r·C;ldlng rOOms. ·rho Bonrd will also
publisb this reCOlllmendalion inlhe f'edcrid
R~Gistl;I'. The Board will ovaluille the
nep~II'tmenlof Erwrgy response 10 Ihis
rCCorrllllCndation in accordanco with l3oim.l
Policy Statemcnt 1, Criteri<i for Judging lhe
Adequncy of UOI~ Responses ,llld
Implement3tion PI;)ns fOI' BOiml
ReCOlllnl(!ndations.

Sinc:croly.
Itllm T. LOllW1IV,

CflOitmOfl,

IFR Doc. 02-J2.0J~i Filcd 12-19--02; 6:45 amI
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