
Jamison Scott Air Handling Systems 

This .trticle reviews the applicable standards re­
lated to combustible dust, profiles the pertinent 
st.mdard-setting organization!>, and offers tips on 
avoiding combustible dust fires and explosions. 

C ombustibk• .. lt.l' .. t b .m ~'xpl~)~in.• issue -lik·r~ 
ally La~t yC'M alone, thl'l'l.' Wl'Te hundredc; ot 

(touc;,1ndo., ot dollar!> worth of citations rc­

l.1tcd to combustible duo,;t h.J/.ar,lc; issued JllhL' US. 
by the (\.cupdtil)ll.liSClfety and I h•alth J\dmiru'itra­

tion tOSIIA), as we!l c1s iircs ctnd l''\plosions .111 n•­
l<~tt>rl to combu-.tlblc dust. YlHl Jo not want the 
drc<tded ~ituahon w11cre you arc dealing wtth il fm~, 
dll L'll.plos•on, ort.'Vt'n .1 combustible dust in.spcction 
.:m d fmt>. 

A series of explosions dl the Hayes lemmerz cast 
ai.Jminum automot1ve wheel manufacturing plant In 
Huntington, TN, was traced to an accumulation of 
aluminum dust, a byproduct of tl-te productior process. 

What Is Combustible Dust? 

"Cumbu:,.tible dust.; .we fine parlicle::. th.1t prt~L·nt .111 
e'pluskm h,l/.Jrd wlwn -;ttspt>nded in LC'rlain condi­
tion<;," ..1ccording to the combu~tinle dw,;t fact o:,Jwet 
from OSHA. 

llw '\l,-Jtion.lll in' Proleclluni\ssooatillll (l\'Joi'A )n5'1 
~t<mdard for the Prc\'enhon of Fire .md Du~l Explo­
si(ln from th• Manufacturing, Processing, and Han­
dling of Combustible P.uticulate C,ol ids define<; 

CL) nl'u'.tible du ... t <h: '\1 finely di\ idcd combu:-;hhle 
pMtiLlll.lle soliJ that pn.'">L'llls a fl.1~h-fi rc hazard or 
explo;,wn h.11arJ when su-;pended in .1ir or the 
pnlCt>">'>-spt~fjcd o:x1d.izing medium over a range of 
concentrations." 

The t>-:;ue 1S not simplr dL'fining a duo:,t; it is d~·lermin­

ing the explo..,ibility ol th<.' du!:>t. Import.mt fact0rs m 
domg so i.ncludL' •,i;t>, !>hdpe, moic.ture. i1nd <.'m-iron­

ment. If there b any doubt .1bout combu~tibililv ilnd 
explosibilil)i screening t~st" must Dl' done by d ccrti­
fiPd ldcility. 

u1 thedr<~fl of the newly proposed :\'FPA6.52 Stand.ud 
for thl' Pn'wntion of Fire and Dust Fxplo!'iun.'> twm 

tlll.' \t.muf.1rturmg, Proces&inl:Y .111d I land ling of 
Combu~tiblc Partic.ul.tle Solid'>, ~liton45.J.l, st.1h:'~: 

"thl~ ddcrminallon ot L">.plo:,.ibllity of fine particulate 

and du:,.t ~hall b0 dl'tl•r•nined .Kcordlll~ to a 'go/ nn­

gu' su~e1ung test" (yes, it blows up, or no, it doesn't) 

k-,o·wn ,JsASTr-.1 f -1226 Standard Tt~~t Ml'lhod for the 

E\plo!>ihility of Dust Clouds.Sonll'ilddttional te~ls in­

cludl'. but .m.' not :imited to, tht? Minimum Ignition 

Energy ('vliE) te~t AS llv'l E-2019 .md the (•xplo'iion 
~verity ft><;t(K"tdncl P\1AXlAS1VI t=-12211. Te~ting 



p1ice~ range from $350 to $UOO, up to 5>3,1)50-plus for 

a full OSHA N<1tional Fmpha~is Program (NEP) 
pack.1ge. Thjs test would address items in the NEP, 
which- since there is no formal regulation -is the 
be.st source from OSHA with \\'hic.h we have tom >rk. 

Who's in Charge? 
OSHA, which h<~s fl,Cused on combustibiP du::;t vin 
providing detu.iled infonnation on it~ web~ite and im­

plementing an NEI~ abo continue~ to explore Lhe ere· 
dtion of an actual enforceable combustible du<;t 

regulation. The process has been ongoing and takes 
several year., to develop. 

In the interim, NFPA, an international codes and st<m­

dards org:anization that crc<1tcs Yolunt<lry con~nsus 
-.tandarJs, pl<n sa nilical role in understanding and 

pro\'ldmg: gUidelines on dealing with combustible 
dus· .. The organization has sen~ral standards relating 

to the topic, including the two already mentioned. 
Rele,·zmt :\l;PAstandards arc: 

• .\'FflA 61 Strmtlard(or the Prerc11tio11 £~{fire~ art Dust 
f.1plo~io11' in Asriwltumland Foc>d Proce~sins Farili­
lics. Accordmg to the f\:FPA, me standard "protects 

lives and propertv from fires and dust explosions in 

tad lilies handling, processing, or storing bulk. agri­
ct11hnal mLllClials, their byproducls, or other agn­

c-ultural- rdated dusts and materials." 

• .\'I PA 68 Sta11dard 011 L1:plo!'io11 Protectio11 l'::f Dtjlagra­
titm 1'enting. Scope of this standard "applies to thl· 
de--ign, location. installiltion, maintenance, and use 

ot deYices and sy:;tems that wnt the combustion 
gases and pressures resulting frorn a dctlagration 
~tvithin an enclosure so that structural and mechcuu­

cal damage is minimized." 

• .'y f£~4 b9 Stmrdard on Explosion Prcve11tion Sustems. 
'-.FPA 69 covers "the following methods for explo­
sion prevention: control ot oxidant ,md combustible 
concentrations, pre-deflagration dete<.tiun and Clm­
trol of ignition source~, explosion suppression, ac­
ti\'C isolati0n, p,1-;sivc i~olalion, deflagration 

pre-. ... ur~ containment, and passive explosion .:;up­

pre!'>Sil111. Criteriao..1bo at'l:' provided for installc1tion, 

inspection, and maintenance of explosion protec­

tion Sytitems." 

• ;\J/PA 484 Standard for Comlm~lib/e Metals. Cover:-. 

metalssud"lasalununum, magm~sium, tantalum, ti 
tdnium or zirconium and considers combustible 

metal du.;t "any finely djvided meta142S micron!'> 

(40 mesh) or smaller." 
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• NFPA 654 Stnlldardfor tlJc Prevention of F1re arn/ Dust 
Explosiom; from tlu: M tm ufacfu ring, Proce% ing, a rzd 
Handling ~fComlnrst ible Partiw/ntc So/idB stales, "TI1is 

standard presents safety mca~ures to prevent and 
mitigate fires and du ... t explosions in facilities that 
handle combustible particulate solids. which in­
clude wmbustible du-.t-., fiber..;, tlocks, flake!-, chip:-, 
ond chunks." 

• NJPA 664 StnndnrdJ(n· the Prevm tion ojFire5 wtl fxplo­
sioTis on Wood Pro~.-"CssiHg tmd Woodworkins Facilities. 
NFPA states: "this standard prm ides requirements 
for fire and explosion prevention and protedion of 
indushiaL commercial, or iJ.1Stitutional facilities that 
pmce:ss \Vood or manufachne ,., ood products in 
order to prnto:ct life, property, ,md mi.;;sion cnnhnu­
ity." 

\II T'A is working on J new stondard. '\FPA 652 Stan­
dard on Cumbustibk Du:,t:,, Prupu:sed 2013 Edition. 
The best description of this new c;tandard comes (rom 

tlw ,\.FPA Guide toConzblt~trNc Dusts. "ThC' ow•rall goal 
for the new t.tand,ud will be to determine those funda­
mental dements that apply acro-;s all fivecurrentstan­
danlo.;- agriculhirat combustible metals, general, 
sulhn~ and wood proce':i-.ing/ woodworking- and 
then direct the user to the du:,t-typc'-spccific stcmdard 
for those n'quirementc, unique to that indu::.h)' <-ectur 
or dust type." NFPA 652 is cnrrently listed <1<; <t "pro­
posed" stand,~rd with a tentative edition datcnf201 ';. 

Others Involved in Combustible Dust Safety 
fhe role of the Authority Having Jmisdiction (AHf)­
typically <1 govemrnent (local, state, federal, regional) 
representative, fire marshal, building in<;pector, 
labor dl'Pilltmcnt, health department, or other local or 

t::Food 
• '!Jood 
GMetlll 
:J Pla~tc 
•Coal 
!>Inorganic 
• Other 

Distribution of combustible dust incidents by material, 
according to the CSB. 
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state authorityc io., an essential part of understanding 
combustible dust and interpreting and enforcing stan­
ddrd~ in manufacturing fuolihcsc Additionally, insur­
ance organizatiLms also play an import.mt role. The 
indusn·y has its own properly loss prevention data 
o;lwds via l:i\1 Global. The prim<lrv document 7-76 

"Prevention und Mitigation of Combustible Dust E:x­
plosion and Fire" states: '~1-his d.tt.J sheet describes Il:'C­

ornmcnded preventi\·e measures to reduce the 
tTL'ljUt'ncy of nnnbustible dust explosions and protec­
tion fl•,1h.m~., to mimmize damage from a combustible 
dust explosion." 

Il is import<lnt to noh' is that while there have been 
combustible dust e.\plosions, there have been many 
monc· OSHA-related inspections citing combustibk'­
dust-rdated is.;;ucs. Tht'rc i..; no cll'nr:y defined regula­
tion, hu\\"ever, leaving mud1 lu inlerprdation. Canada 
has expL>rienced combu'ihblt> dust explosions, and, in 
thic;nnthor'-,opinion, h,1s nol been bogged down with 
the Ul'ation and implem~ntation of regulations. The 
Canadian Centre for Occupational I lt>alth and Safety 
(CCOHS) has decu· prevention mC'asurC's focusing on 
"eliminate, sub::-titute, cngmccring and administra­
tion." According to one report, wht•n a n)mpany '' <:~s 
in viol,1tion ol one or mort> of these measure:-., the op­
eration simply was shut dO\\ n fora dayortvvo, giving 
tht• facility C'nough time to adequatl'ly addres~ the b­
~ues. The wmpany 11nnwdiately reopened produc­
tion. operating in a s.tft'r working environment. 
Cmtrast that to many of the OSHA in.-,pections and 
corresponding rc~p~.m~·s trom companie'> in the C.S. 
that ':'<:'t'm to dra)?; on for months, delaying the creJtion 
of a ~a fer \vorking erWIWlllltertl. 

Prevention 
If afcKility'senvironmcJJti-.~:ondtJC;ve to combustible 
dtt'>l explosions, then one can happen. If the working 
environmt'nt does not meet the standards used by 
OSHA tmder the NEI~ thl'n inspection~ ,md resulting 
coinbustiblc du,_t citations can O(CUr. An insightful 
quote &om the ""'T !'A Guide to Combu-.tiblc Du!">t~ stc1t~: 
"Without flour, there IS no bread ... \'\'ithout cutting 
and sanding of wood, \\'e could not build or furnish 
our homL~. The beneficial a~ptc><b ul many industnes 
mn often be .:tchieved only by starting with or gener,1t­

ing dust; thcretOJ\.', the danger must be mitigated with 
a Jio.;k Tl'duchH' <.tr.:ttegy. ·· 

Undcr~tandmg the issues of wmbll'stible dust help!> to 
mitigate the tisks und establish a strategy. A manufac­
h.ning facility's workforce is one of the most impor­
tant and valuable assets in that endeavor, and 
training i~ important As 1\!FPA 652 (A.8.4.2.1) states: 

"Safe work habits an' d,•vPitlped .md till 11otoccur 
nalLorally." bsut>s to think .1bout and nsk rclatL'd 
question~ to cJsk include: Do workers know wh<1t to 
do tl> avoid ct~mhustiblc dust? Have they read com­
pany op~rating procedures? o,) employ~es under 
stand. lhu:,c operating procedures? Have workers 
been tested to verify they Lmderstand? Has the train­
ing hL'l'n documented? Do you under~t.md the risk<; 
and ways to mitigate them? 

Fugitive Emissions 
While combu.;;tible dust b definitely a problem, fugi­
ti\rc combustibk dust b \\ h.tt hao., the potential ILl 

Cdu:-.e cata..,trophiL issues. Look ,1t your facility .:tnd 
chl•cl-- .HC<t:-. pmnt.> tu dlctnnulating fugitin' du<>', 
c;uch a-.; fl<'lt <;urfclet'S, nYianguiM H\'/\C ducting, 
0\L'rhcad bedms, electrical cabk tray~, .md horL-:Pn­
tallightmg fixture:-.. Abuthed ... "inv1-.iblt>" art>a'>, 
such as thost' c~bove :-.u-;pended ccdmgs. All art> 
places when:' du::;t e<m potentidlly accumulate. 

Do you han~ t1 method to prevent the eSt:ape ot du ... t? 
Do you have a poliL·y to remove tugit.ve du ... t from 
surface.;;? OSHA wants written rules .Uld establislll'd 
guidelines, such as "7vlanagement of Change" proce­
dures, to m,1nngc changes relatt>d to process nMtcri­

als. technologies. equipment, operation:-., and 
fad IiI il'~. 

!Ju you have an active housekeeping policy for fugi­

hVl' dust control? If you ccm '>ee dust, don't ignore it. 
If underlymg '>urfacc colors in an arcn ilfP not rt>ilrlily 

di~cernible, it warrants immediate clean mg. Clean 
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Combustible dust explosions can occur 1n any industry 
handling combustible dusts, but four industry sectors -
food products, lumber and wood products, chem1cals, 
and primary 'lletals - account for more than half of 
t:nose explosions/ according to a CSB study. 
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Fine plastic powder collected above a suspended ceiling 
over a manufactunng area at the West Pharmaceutical 
Services plant m Kinston, NC. The combustible dust 
caused an explosion and fire that destroyed the facility. 

whJl's Yisiblc and c'\amim• any pott'ntiul dust 
-.nurct>::-. ~a! alll>J*'Illl1g-. to pren~nt the relea ..... e of ad­
ditional dust. 

Also be L .. lfl•full>f cl~<tning rnethllLb Js they CJn 

\1or::-enasiluation. Perr-.:FPA664-201211.2..1.1, "sur­

i<~cc'> ~h.11l be dt•aJwd in <1 m.mnl!r that minimi/.L'S tht~ 
gcnvratiun of du ... t clnud!-o. Blnwing d11wn with Ctlll'­

pre-.SE>d airort:>Yen vignmusc.;wt>t>ping ...,hilfl bepermil­

tt:d Lml~· if the foliO\\ ing requirements <1re met: The 

11uor .1n:>a and equipment shall be vacuwnt><.l prior to 
blowdown. Elt>chical powL'rand other smm.:c.c.;ofit:,rrli­
tion c.;h.JII be shut dt1Wn, removed from the area, or 
d<1~sified tm u"e in du..,ty <~reds per ~f.PA 70, :\ational 

Electrical Code. Only a low gauge pressurP 15 psi 

:-.ll'am or Lumpre~~eJ air ~h,tll be u~ed. Nu open 
tllnws, :-par!..~ from 5park·pwduc.ing ('quipnwnt, or 
hot ~urfaccs. J\11 tile pwtectilm l'(luipmcnt shall be in 

sen•ice." In addition, explosion-proof \'acuum'i 1lr 
fi'\ed-pipe suction ~y~temsshallbe u.-,ed jJer KFPA. 

Appropriate ~afety ettwpment abo should be in place: 
Do you have abort gales to exhaust hazardous airflow 
from the duclmg? Used in return mr systems, abort 

gares st:~fely exhau~t hazardous .nr to the atrno::.phL·rc, 
thereby protectmg plant and per->onnel. Do you have 
explosion protection venting or suppression and do 

you regularly morutor its functionality? Do yot: have 

spark detection? Spark detection systems are pnm.u­
ily u~d as a fire prevention method in dust collector~ 
br detectm.g and extmgu1shing sparks and ember~ .. A 
dull tool, a damaged fan bearing, an overheated 

motor, or a foreign object w1thin the material can be 
the cause. 
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An accumulation of iron dust caused three fatal flash­
fires in a six-month period at Hoeganaes Corp., a 
Gallatin, TN·based producer of powdered iron. 

Combustible d.ll';l is a senous issue, but undcr~tmld­
ing the seriousne"" and using common sen"e is a 1-
\\'<tys the fir~t mea ..... meto mitigating risk.mdensurin~ 
a s.ue and productive working environment. APC 

Resources 
ASI \1 lntt>m,1tional AS I \I 11226- 12a, ~t.md,ml 'll'~t \k•tnod 
lor l:.xpl'"ibility ul Dust (luuds: ''" w .. J~tm or~ I Staml,,r,b I 
E12~5.htm 

f'-1 G:t'balln~ur<~ntt C.wmp.ny :- Lu-~ p,, n:nl!un Dat...o Sheet 7 
7(,, Pn·t·entilln ,mci \fitig.1ti·.m nt C"ombu•tible Du~t fxplo,ion' 
.md hrt>' www tmgloh.tl com /fmglobalr<'gl~tration /\'-;hared i 
!'"IDS< l/;:"6 pdf 

OSHA Oc.:up.,loonal S.1f~tv & l1.:<1lth Admini~tr<~lit•n 
W\\'W . .,,h~ t~'-''' 1 d'g/ combu~tiblPdu~ti indPx.ntm 

'\J J'A ,;- 'it,mdJrd for the J'reven'inn of fin"; ~d Du~l Exp:o~i•>n' 
tn ,\gnulltural d,d ro,>tl PrOCl'"l!1g ra.:thhe~: "'""" ntjcd.<lrg' 
codc,;-and-<tandnrd•! document -int0rm~ 110:1-page< 'm0d E'~.:cxit> 
&ccx:e:61 
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:-.. Fl'>\ bb ~t.mdarcl on Fxplo~ion Pro!~<ttnn b) Ut>fl~r.nt on 
Vent .ng: w ww.ntr'"1.org i cod~s-dnd -~tt~ nJ iHd ... / dov~tnl~nt­
intonnol ion·pagt":-. ?lnl!:dl· ...:c.~de&l:odt"=6R 

\.1- ',\ ll'! ~l.1tlllar.! ,,n F"plo~ion Pn·\cl1ll•'l1 ~r~tc·tr-;: 
\\'W\\.n!p~l.ors 1 '-~..'dC''-a;,d· -;~andJrd"/ df'cumcnt 1nformatltJn 
p~lt-;l'~ "'1"'1\.'h.i\' ':rodt>&t.:t1d.c 69 

Nri':\ 48'1 '-t,lnd.ud tor L<lmbu>tible Mt-tals: ""'" nfp,t <'C)',.' 
f1Hi '""-,,n,t-... t..-lnd,~ rd:;, docunlenl-,nfornhl!lt,n .. pag~~lrnt")dt"~ 
~wd,•&u><k +~I 

1\:ll'.\ tl~4 St:111dard inr the Pre' L'ntiun ,,f rin· and Dtt't 
l::\pi<)<ton, from the tvf,Jnufilclllring. l'rnn'''LLlg_, d!Hl 
l·l,mdlin~ ,,f Lnmbu,tiblt? Partkulal<' ~olicls· """ nfp,1 or~~' 
c<•des .1nd .,tandara~ 1 documt>nt·tl'tllrm,tlt<1l1·P·1l'"'' 
llh,idf'~rodt•&t\IJe ,..,5!&D0c' U111~6S4 

Nrl'.-\ r(~ St.mdd·>linr the Prever.:Jur• ul rrr,·~ ,md l:.'pl,,.;ion, L'l 

\'\~•od Prnet:<<in); 1!\d Wn,,dv:orking Fanlitic«: www.nfp.~.,,r.,' 
L"odt"\(:,-J nd -~ t .. 1ntl.-:rds docu n1ent-in rornldtton ·pagf·' i mod t> 

"<•>tk,\:c:,•dL' ti646::Ulx:'lium=664 

'\ii-I'A h~.! (l'r~•pn~f',1) .,tandc.rd ~·n Cnm11U«libl .. Du't' 
\\'\\'W.IH rM.<'fb CnJC"--Jlh.i- ::"t~ndnr;..b: JoCU111C:1l-lfl f\.lfr1atu lf':­
!"'·l~f:'..:"nH"~dl~nlli._:&L'l'kiC·· '652&Jt,t..:nutn (1.;;2 

'-~I'A C:l\ldc t<• Co,lhll,tible Du~ts. Auth<<r~ W,lilf'l" I ~cank, l'.l:. 
& .:;,unul'l A. Rc•d>\~h. l'l hdilc>r Gu, R Culnnna I'~ Pubh,hcd 
bv NIT'A c0pni~ht 2(1!2 . 

schenckprocess tS-

{t1111l"L!/t]. Sc~1tt ~crvt'~ ri' cxcotliz•c ••ic,· prcstdNtf r~t'i\ir 
Han,1/in;; Sy;tcms. allrrnl-s.cncratimt. fimui!l-l'<('llt'd l•u<;i­
llt'SS ;n1Vo,1dl,ridge. CJ His primary re.;pon~tbilitic::. tll­
clrtdc dctenllillillS, hhilll'~::. ~trrltegic!'.f(lm/1/i.tfln~~ 
/iOftcies, artd prQvidmg P<'entll direct ron (l( thr' frllll/'llll.tJ. 

::>co/! lias presentt'd :;,'tllil/111'~ aud nutlu,n•tl prlpers 011 COiti­

llllstiMt• du~tfor nalionalmut i11temt1tiom1r' irade Jlith!icn­
ti.•n;;. J fc ~erc•e~ on A PC' f. 7!•ciiJiiL't11 Ad<•t;;ory {i,>tm! n11d 
clwir~ thl' lnduslrir7l Du~t 7(Jsk I !ll't'C .n>r fill' vVond Alo­
LifirlrT!f !V!mw{i7clurer~ of '\merico. He f'('L'CIItly was 
cll'ctc·d president of tlw mxmzi::.atioll . .1 Jicn:c mh•omte ti>r 
Coll!ICC/i(u/ indtblry, Scotti~ 111 t"ll!iSltllll cotnmzwicaticl'l 
tcitltfedcm/, <tatr•, a11d local n.·pre:>~:ntufitl(·:. on /Jcha({LU.Alr 
l fmtdling S~rstem::o ,md manutircturcr:; nero~~ til!' nntion. 
Fo1 additional infomw!iun ca/1800-.167-18.:!8 or :.;ott' 
i('<t'l.!:tltrlulii. i.CL'tll. 

PBE's 2014 Northeast Powder ShowrM 
& Conference,-._,._. r. three power Pcl(..~ecJ 
days to k2ep yot niL gqprj 1nt0 \, rally 
ion'Jort,,,< '~owcer pn:- -ec;sLng cnrKc>rJ''> 

• Improve plant operat.ng urficienc.ie5 
• Learn the latest technolog es 1n ory powder 

& oulk soltds process1ng & handli,..g 

• Network w1th industry eadcrs 

• !..earn the latest safegu,rds for your people. 
p•ocesses & prof1ts 

The Powder Show™ • September 16-18, 2014 
~~ ·..:·::: .. c-:-r. 'tate.-...; 1lb: ~ent~r • ·~..:·F€"~ ... 1 I'· N lHS•.:y 

:::.eser ... ·.;: )'.:'Ut ':;~,·J ,L·','" -;l ll) 

www.pbepowdershow.com. 


