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ASaESSXENT O! lll El?LosUlLlTY oF

GAI XIXNNAS NTD I@I{ITORINO O! SAMILE-TIITI lRlNDS

c,t. Elltcort I

!!!!!4!!

Pr.vlou! !.!ho<l! f6! th. ....!t.6t of

th. .rplo.lv. poi.nttll of 8.. !!xtq... h.v.

r.qul!.d th. tlotttns ot .n' .iplorlhlltlv

dt.ar6r. Th... b.c@ cuD.?lo!. 1l a lars.

liunb.r of ...e4dnt. of v.rlou. .op11n8

loc . ! ton .  ov . r .  p . r tod  o f  ! i@e. rc r .qu t red .

lhtr i.y @L€ th. .PD!o!ch ot . da8.to!!

stluatlo. er. rltfftcutt !o Pr.dtct.

elth th. .ld of t prolr@bl. c.lcsl.lor'

s n.r method fo! th. r.tld !t6...dn! of th.

e*plo.ibt1tt, of co.l ltn .&tle 8ar.r h..

b.e. d.v.!op.d, Thl. !.thod do.. no! r.qulr.

!h!c .. €xtlo.ibtltty dt.8rM b. dr.h lo

tndtc.te the .xPlo.lv. !t.tu! of t a& r!rtur..

shp1. cart6lan co-drdldt.. t.tr..ettln8

th. .rplodtv. potentkl of iltture. ar.

ob!.lned, rhtch uy r€.rljly be plott.d to

Eior chang€s rtth t1@.

IIITRODUCIION

Illlh the lNolv@nt of D.l.rtE.nt of

xln.r.l R..o!rc.! mbil. a/u .nalvstr 1.!or.lor-

1.. tn collt.ry tnctd.nt., ! r.Pt.t lethod for

rhe .....s@nt ol th. .rplPltbtllrv of ..nPle

a!... obtltn.d {.. !.qrir.d. Erplo.lbllttv

...esrunt ol collt.ry .tm.ph.te6 r.s con.ld-

.r.d nec...ry .t .n ltd to .nrurtnB th. .af.tv

of p€r.onnetund.rt*!trs i.6cue op€rttlon6 art'i

ltne .xplolton. or f1r.., or tho.e thvol!.d 10

th. t.covlry of pr.vlou.lt .e.l.d .r....

It t.. d.ctd.d !o b... .tPto€1611t!v

r!!cs.oe6t @thodolosy on th. u!. of avat16b1.!

proSr@bte, tor!.b1. c.lcuIator.. Thl.

.ppfoach r.. conltd.r.d to h.ve adv!nl.8e. rn

th. 4..d and r.lt.btltty ol proc..6tns .arPr€

.n.ly.i. da!., th. .bllttv to te.dtlv .ieck

p!€vlou! rork dtt th. r.ducttotr of rhe r16L 6f

ltitnt.lprettnS a!.phtc6t lnlotutton then

rorkln3 udcr Pre.rut..

Inltt.lty Pro8r.@ t.te d.v.loPed ba3.d

on Flevtoully publl.icd oethod! of explo.lbtlllv

.sser.!eni. Ildev€t, .hottcorina. h tlPse

rethod. rnd 1D t.!tlc!l.r, dlfflcultv ttr

.oploytns tid !o mntlo! tl@ tr€d.' re6lrtcd

h th. develop!.dt of 6 nd app&ach to explot-

lbtltty G.e63!dt.

An l'tloved r.thoit hta nos been develoPe'l

fo! 666eEsina the exPlostve Potentt.l of c6!l

D1ft sepl€ a$e6. It lnco4oiates excetuton'

to . prewlouEly ..cepted Gthod ,1th the .dded

faclltty to leadtly @nttor ltoe-trends. Thl'

@thod 16 ctrr!.Dtl, op€ratton.l ln conjunctlon

1. s.tentlflc offtc€r

N.s.w. DeDlrt6t ot t(tn.ral R4outce.

P.O. A.x t6, Llrlcode 2l4l
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rldr othcr lrctlltt.! of th. ebtt. B{ .6ly!a.

t!! lt?lr8tltLrrY oF casEs

xl*ur.. ol flEbl. or eorb@tlhl,.

8.... rlrb .tr .:hlblt . .4e.ntr.t16 !&8.
ov.r rntch th. !irtu!., upo! tlntttonr rtlt
propla.r. ! fl.D. hd.D.bd.lrty ot & aGrfrrl.
h..l !o!rc. (.rplo!tv. r.r8.). tf th. 6cer-
r.tto! or tl@bl. a.. t. !.la r[1. !.na! En6
the .ritur. t. too lur to .u.t.1n .dbu.llotr.
At c4..nt!rt16! .bov. thl. r.na. roqf!1c14t
o,ita.! & pr.!.nr to .tld pr.tlsrtto! of o
tantttor. $. conc.nt!.t1on. o! fl@b1. a..
corr..p6dtn8 ro rh. td.!t .nd ht8i!.t lo1rEr
of rhl. 6a. .r. r.Ee.t !h. la.r md qrr.r

.r9lortv. ltElt. (L&, Ut!). tt. .rto.tv.
i.na. h.. .l.o 6..n l.h.d th. fl.@.bt.
!.n8. .nd tt. ltrlr.. th. lor.r .nd rpD.r
ll.m.bl. Urtt! (tn, UFt). tL. fotur

t.nholoay lr er. coen rn tha brl ltntnr
tndu.rry .nd ri.tt b. ur€d h.r.. t.bl. t .ha.
rcc.pt.d v!lu.. of rh. l@.r .nd utt.r
.xplo.tv. lhtr. of o.th.tr., c.rbd @notld.
.trd hydro3d tn .tr uMl.! ..br6r condtti6..

Th.r! !.nt.. rDpty orty to !trru!.. ot
th. 8.. .onc.rtr.il rlrh .tr. lor ltrtur.r of
fl.@bl. 9.., etlh .tr .!e.Dh.!. d.tlcren!
tn ory8er, th. .rpto.!v. r.r8. t. u!!d..t.

TAILE 1 - EI{PIOSIVE LIIIITS

20-2

In 96.r.1 th. td.! .*plo.iv. ltitt for .
P.ttlcuf.r a.. 1. r.l.cd dly .11shr1y ht Be
upp.r .xp1o.lv. rtdt .la!..!.. rlt dl, utn
rcr.!.. t! ory8o d.t1c16cy of !h. q!rt!rc.

Ib. .1tu.tlon t. further cdrlic.t.d ll
t d:tur. of flaqbl. g!..! t. con.td...d,
tn. cdpon.nt! of rdt.h h.!. rt.t.lt v.lrtns
.rp1o.tv. r.n8.!. suci orrtlr.r Dy b. .ncounr_
.r.d 1! co:, !1c. dEnr .. rn. roul! of .n
.rplo.td, h..rln! o! rr& flr., c.rbon enon...
hy.lroa.!.!d ht8h.i ht.tro.dbon. .r. p!.!.n.
h .rldltton to r.rh.n..

co@dly tort 8.. cdpotunt. .re .l.o
pr...!t. ft... uy b. .rc... ntttor.n (trd

oryge! d.pletld of oriarEl .tr) o! c.rbon
dtorlt. (lrd c@bu.tton) or !oth. n..c h.ve
r doD.dla .ta.ct d th. .tgto.ibtltly ot
oth.r a-.. . Fttur.. .rpr...l,nB rhr. .tf.c!
.. !h. vole of tn.rt g.. r.qur!..t to r.nd.r
. stt wt@ of cdbuldbl. 8.. lrttn.trv.
.r. alv6 ln T.bl. 2. ta c.n 6e ...n th.!
c.rbon dlodd. t. . ftre .tt.ctrv. .rth.!iv.
.a.trt tlr.r lro3h.

A nu!.! ol !.thod. h.v. p!.vtourly b..n
d.v.lop.d to ..... rh. .stlo.tbtltry of .orDrer

8.. !lx!cr... llr. uloltly ot th... Ettrod!
.re bG.d on rh. rr.p.!.rlon .tui 1trlerpr.tr!&r
o! .rpto.tbtltly dr.sr.u, .n.lo8ou. to ph..e

dt.8!@, .id .hdina !h. po..tbt. .xDtollve
.t.t.. of . !!. Dlrtute.

IABLE 2 - EXTINCTTVE VOLUXIS ]

CO|IEUSTIILE
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Aft.r Balpay.. (1976)
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rEraoDs 0! ESPIosrBlLlll ASSESSIIINI
6.coqnt the dlfferlna e*t1n.ttv. eff€ct. of

c.rbd dtoxlde .nd nltroaen (tht. produces a!

.For d the slile oi .tfety). The total

con..Dtrlt1on of htahet hydioctfbma P!€s€nr

t6 .dd.d to thlt of hydtogd' ,ht.h ha6 rhe

bro.de.! erpl@tve ran8.. Tht. repte.4!8 a

"!ro!.t c.s.'r approach lnd ieault. l! arv

errot, .8.trr be14 on $. .td. of ..f€tv.

Itktu!.. ol . Slel. rl...bl. C.6 {ltb Arr.

Pelhap6 th. mst f.tdrkr i.an. of 1U!.-

tr.ttn! tb. e4loltve ci.!!ct.!1.rtc! of 3

fl@.bl; 8.. otxtsr. t!. flr.t pubUrh€d

by corlrd (1928-29). Thl. exPlo.lbtlttv d1t8rd

1e troh.s t "cd.!d Dt.8!&'' I a€n€t3114'd

lon of uhtch .pp.tr! .. !l8ur€ I'

lLch6d. for tte .atldtld of th.

exp1o.tv. pot€ntL1 of 8ts idtt!!e6 h.ve been

$e ilbla.t of . pralo{. rdtd. (B.lptv..'

1976). Of !he.e, iso rer. coaldered .s1t-

.b1e for llpl.Mt.tld r'lth th. lob1te

ltbot.tort€r: th.t of Z.h€t!t& .t'.1., (1957)'

.nd th. .pProa.h oa lusb.t .nd rlybold (1950).

the lo@r mthon requtr.. th. c!1.!I-

. ! ton  o f . f r€c t ta .  t ! . r t .nd  coobur l tb le  cd-

!dc. of th. olxtut. !trd ! t.ccor re16t1!8

th. r.tto of 4th.!. to other co;bu.ttb1€t.

Th..e plraet.lt .r. lhm Plott.d on .n eaplo._

tbtlllt diagie rhlch lndtctl.. rhe etPlo.lve

r!.!!! of lhe 6a!t1..4 ctlcut.tor Drogra !o

perforo !h€ rcqutr..l c.Iculelton. h.. t..n

r.polted (srtth .nd Nu8.nt, l9rt) The @thoa

!ak.. lnto acco!trt lhe a!€!t.r e*l1ncllve

€ffecc of catbon dloxtd. tn cdp.rl.on to

ntcros€n &d htgher hydtoe.rbou sy ba t.td

lnto ac.ount s. eff.c.tve corbu.ttbl...

Bw.v€r lhe exPlo.tbt!1tv dt.at& on

vhl.h lhls Gthod 1. bs.d l. vtlut1y

colpllc.ted. Mapt.lly beco@. @!. .o rtth

ch.n8lna propltlton. of Eth.n. ro olh.!

.orb@ttbl.. and ttth th. Plotttn8 of ! nud€t

of .ople poht.. Du. !o th. co&Plexlry of

th€ bastc .tPlo6tbUttv dl.8rd anc thl.

dlasra! contatnlnS @Plr!ca11v d.r4veit

cu.ves, rdlch uould pto!..dtft1cull to tud.r

tn calcul.tor p!ogrt@, th€ lttte! r.thod

r.. cho.en fo! flrth.t dev.loPntrt.

th. n€thod ot Hu8he. $d r.Ybold t.

lhe curlent b!61. ot explo€ltttttv ...€..edt

cerrled oui by 1.bo!ator1e6 of the lr1t16h

N.t1on.l cosl Bo.rd (rbcK.nrle-xood' 1960).

It 6tat1s the c.lculalton' rlth the a1d or

Saphtc dtaald, of p.retet6 p€nlttlnA

ti6 constructloD of .r exp1o.lbtlltv dl.ald

fot a as 6lttu!e. th. tottl coobu6tlble and

orygetr cdntent! of thl. rlttule are thd

plott d alldlla asdegsent ot 1!3 exploslttl-

tty. Th€ orlatul nethod do€s mt tate hto

COi{'USITBLE CONTEIIT

TICURI T

CENERALISED COUAID DIACMM

ln Fl8ure 1, polnt A teDr€se!(s pure €tr

sd lIae aD Elxtur€. of f 1@6Ie 8aa ulth

.tr. ?oltrt B reptelent€ the loret exPloslve

Itdt dd gotrt C th. upper exp1o.lve ltolt of

ihe colbusttble g$ 1n alr. Potnt {' coMonrv

tehed th€rrno!€ potDt", r€ple.ent. the otvse'

..d cdbustlble Ass concentratlon6 belos thl'h

Do ot:ture. a.€ exploeive. In codtrlctlna

th16 iltaale p61nt6 B tnd c are inlrt.llv

plorred fror the LgL and lrll of the elrrure'

Th. A!., LM.M. llllMtr At nch, lenirlont, Explqion. .nd Fir" In C@l Min$ SFp6lun M'v 1981



c.t. Eutcott

6@ pollt ! tr6 th. o)t!a &d colbu.tol.

cdt@t .t th. ro.. lirr,t tor th. Et*ue.

lhe EN 1. th6 dltn .ucb th.t. lf cdttru.d

lt ruld 9s. through poht A. ti. cdpoltttoD

poLt, x, ro! th. .opt. 1. thd plott.d fr@

1r. ory8.n .rd coduttbll a.. c6t6t.

It!.e !.ald. 10 rh. dlr3rd .& of

!.t.!..t, I! . ..41. polnt 11o h th. .r..

BcN tt 1. qplo.tv! (qp.tL o! prop.8.tt!a

tle. .tt.r l8nltton). s.rDl.. lth8 t !.816

Dc|rE .!. lot .rD1o.lv. Dlt {6ld b.coe .o lf

tn.y v.r. iltht..l rtth d! (pot6tt.U,

.rrto.tE). 8.e1.. Itira ln th. r.81d

r.8xEo rt. not .4lo.1v. & .r. not c.?.bl.

ot toEtnA .:plo.ft. rttur.. vtth .1!

11. .lt.a!& .t& cm.t. tnfoi.rto!

on $. .ll.ct ol .qo.ltlo! cidg.. 6

.rp1o.1b111ty. rl ! r1:t!!. t. duur.d d6

.1t, luch.. 1r !h..poln8 ol r ..d.a .!..,

lt. potnt d th. dt.8ro rlll Dv. .Iona .

.tr.18nr lb. td.rd polnt A (dtt..t1@ .,

rlaulr. L). lhl. 1...t.cl.Uy lllort&t tor

...p1.. lnlrt.Uy 1r . p.!6t1.11r !r9lo.lv.

codlrl4r .hc. .t duorto! 4.a ihr th.y

@t pr.. ttroulh & -plottv. .t.t..

Dllutton ytth & 1m!t ar vUl qu. .

..+le polot to Dv. !d.r.l th. .rtatnt !oi!t
0, (dir.et16 l). hcr...t!a .olbuttbl.

cdt.nt of th. rtrtur. c.o.o . .hlft tt

.lt!.ctlon c. An trEort&t sD.ct ol tbt. 1.

!h.t tn.t...t!a ccbutlbl,. colrdt ol . rln.

rtD.th.r. ut r..utt ,r@ et dl,t th.

Dr...r4 o! tncr.urnB s1@. ol codqtlbL

$. but .1.o fld r.doclrla th. .ir .upply to

.! .r.. b, ...Un8. thl!, u.l.i.!@ coqdtt-

L|.r could td. th. .tD.pher. th!@8h &

qllc.lv..t.t..

th. ethod @bt1.a Cmrd dl.lre to be

coEtnct€d for r!tur.. @lrrtutla . !@14

of co!D!.cibl. cdpd6t.. to c.lclt te tn.

lblt ot coloo.ttiou o! drtu!€ ot corbuldbr.

8!..., 1t 1. ...@d tnj! I,. ch.r.lt.r'.

prtnclpl. t. vr11d. th1. Dltnclpl. .t.r.!

th.t lf ..ch c@pd.nt of . drtr. L .t .

ll!.tt c@po.ltlon th.n $. itxtur. .. . dol.

1. .1!o rt thtt c@po.i!ton. n th@ttc.lly:

t00

r(  rr l  l . )
rh.r.: h 1. tfi. Udt ol !h. co!91.' rltor.

11 .r. !n. ltllt. of th. r.p.!.t.

pt .t. th. .olc.ntrrtld. of ..ch

cor5u.ttbl. 3o [ . P.r.nt.a. of

to t . l  1 , . .  r  t l  -  100

lh1. pr1@ipl. p!w!d.. . *.n. of ..Icul-

.t1nt th. I@r .rd upFr .rplo.lvc lidt.

&d no.. tolnt c@po.ltlo!. of Etxtu!.. of

8o.. !!o th. ltdt corpo.lt1d. of s.h

.dbu.rlbl. a.. t! r1r ed .r.... trrt.

1.61. 3 8tv.. corhutthl. .!nt orya.n c6!.nr.

.t th. no.. ltrtt. fo! rlxtur.. ol  th.tr.!

c.!b6 @o:1.1. .nd htdlo8cn tn .tr.&.l bo$

dc... rltroa.n .!d ..!bd dtodd..

!A!!E_:.
X... lbtt Co!t6t.

@4

-2

lqlga clroustrtl,B
n2 co2 N2 co2

L2.24 15,07 5.93 6.66
6.0,  8,80 t3,1A 16.0
5 . L 2  7 . 6 L  a . 3 0  5 . 7 a

Dthod ot Cd.!d tr..t.d

aa. codbstlbl. 3.. t,lrh .1r,

av.IoD.C .tt.ul@' to

Lnon,l! hn.; E plo.lm .nd Flr.! l.r Cql Ml't- Synpq.ium, Mly i loi



r. . !..!1t o! ch!!. q1c!1.ttoD !

cdlid d1.8!& 1. o!t.t!.d ttt .h cov.y. tn.

.rpto.lDlltty cn r.cl.it.t.1c. of r cotPl4

!tr!qr. of a!.d. nE Ethod 1. @tltn d l!

&!e d.tr11 b th. aDp.ldlr.

Ttl. *thod, r or13lullr PubU.h.il,

d1d lot t.k lnto account th. illtf.rtlg

qltnct1v. pd.r. ot c..bo! dloxl.l. &d ntte

ad. lor co4o.ltlo! lttlt c.lcul.tld. .

n6b.r of st.tn. r.!. .rploy.d !.l,.t1la coltut-

tbl. &.1 orya6 conlot .t ltdt Polnl. to th.

p.rc.nt.8. of dct colibotlbll 1! lol.l coe

bu.ttb1... ^d.tttla thl. dtlrod lo . PtoSr&

s!l. calcul.to! provtd.il th. oPPbrtulty to

.lbrr.t. th... trt.tu.lt.!. 8!.ph1..1 .t.p.

&d to convdt.ntly hclu.l. th. .ff.ct of

c.rbo dtoxl.l. la th. c.1cul.tl6..

l.c.q.. of th. uid.lt dtlt.llna .rpl or-

thlltty chf.ct.!1.ttic. o! uth.n.! drbo!

!ono:dd. .nd hydroa6, Cdrnl d1.8!e for

drtu!.. of th... 8o.! v.ry 8r..tlv {1!h

dtff..ln8 Foportioo of o.t 8d. l8wtd.d

!i. proportlor of ..ch 8.. do not .lt.!' I

.tn!1. dt.are l. .d.qut. .tu| ce cdvml6t_

!yb.u!.rl to d1!o! .4lo.1b11tly .. I tGc-

tton of tt4. liord.r, lt o, b. €rD.cl.d thlt

1! . polt .i!Io.ton, h..tha o! llre envtron-

lst.or t. !t!6t1@.lh.!. d1r.ct .tt.cl

,lrh ultar to . l1!. 1. u..d, th.!. fropoltld

vorrld vdy corrld.!.bly. h dttothS th.

p!oE!... of th... .lt!rttd., thlr 6uld

!.!1d:y lail co .1!h.r . rar8. n@!e! of

dlale.tnr .tplo.1bt11ty dllar@ o! ! co414

.tngl. dt.ar&, thu. ulln8 !..r.'al dtff-

tcutt .nd th. Po..1bl11tt or .ffor 8t4t.r.

Tht. re th. prtory cosid;r.tld tn d.v.rop_

rDg tn€ dt.dlor to th. csabB .!d hvbold

.ppro.ch 1a!.! d...!$5d.

u.. of ar &.t1o.tb111te I!d4

r|. . re@ of P!€dlctln8 th€ o!.et of

. ddscruly erplollve .ItEllon .n 4Pb.rb-

tltty lnrlet hu bs su8a..t€d (vitche1l 6!d

Buh., 1979). nrtu tnd.rr . Ddlflqtlon of

prdltus o.ra .rd Rlgte Dthod., i! atvd

I - Ec ( O2l X.rO)

B t Erplo.tbtltty tnd{

Ec- Ell6ct1e. codu.t$I. cotmt of

. (CU4+ 1.25 12 + 0.4 cO) t

liAo - |lr.ltu! .Ud.!t orY86.6r@t

ol th. rdrtur..

7 d .

( cl4d2.fco )

ttlrb !h. plot!t!8 ot tht. trdd .. .

luGtlo! ot tt*, tr6d. ld.Edt .n .:olortv.

coldttld ol !&PI.d a.... rt b. vt ull..d.

ttil. @tnod xx hosv.r, codtd.r.d q !lt.br.

aot ts!h.! d.v.lopodt .nd s.. du6 !o .

nurb.r of r.lo! .l.f1ctdc1... rho.' .! tul-

1l!..1 !y xltch.U .nd lun. .4!

.) Crltlc.l v.lu.. of tn. bdd' inrltc.ttng

e dp1o.tt. or potott.llt q!to.tv. .11!.t1o!

oy v.ry rnd Pltor 40.!i.!c. ln . .ttultbn r.

!.qut!.d b.!o!. v.1s. cd b. ..l.clrt'

b) tn... vtlu.. xy b. alff.rdt foi

d1!f.!6t ..41tla loc.tlm. .ul for . alvo

Locltion could ch.!a. dtn dlffqrdt coldttl.n.

ax EttENDtD l{ltlloD oF Asslss{Blr.

rhe @tnod d€v.lo!.d tt -.6tt.UY an

.rt4.lon o, thlt ot lluaho dd R.v!old. It

provlild .o eltlcleot.ldu of ilrt. reductlo!

l..dtrg to dch ltlP1lfled .!t..!!ht or

.xD1o.lblltty, boch cutdtlv .nil .. ! funct&n

of t1@. a..1qI1Y! . tldfo@ttd la

p.rtor.d d tte cdld dt.8rE fo! . ge

rlrtu!.r yl€1dtng cart..ta co_ordlnate. '

(t,y), tntch cdvcy e..dtl.l e41o.lhUirv

lE tbe ledlft€d t thoil, the explo.lv'

- 5  +

Th. Au.. l.M,M. rll.d.n ar.nch, lsnltld., E4lotld. lnd Fl..r l. Cdll Mln ! Svnpodun Mlv 196l



.t.td o!. ao rt:t$. !. r.i@tr.6 or:
rh. lqrc! ed upp.r .rplo.tvc. ilrlr. (tE , o!L),
th. corbutlbt &d ottad codt.Ft ot th.
ditlr. cor.+o!d&8 ro.lh. !... rorrt
($' 

\)r ed th..cts.I .o+drtlb1...d orr8o
cdt6t. o! th. .eE|'� (t O, O2). rh. rtqU-
ltL8 c!e!lorti6. Dt !. .:pr....dt

r (!Er,,ua,,\,0[, r c,o?) + rtA,r!)

.t.r. 
a .Dd yr r. edlfl.rt cor.trutn ,or

th. rtftur.. D.t.ll, of, e.t tofDlr. s.d l!
thl. tr.u!otr.t1o! .!. Slv.it,le tL. Atp.!.ttr.

nr. .l!@r ol tll! trslontl@ ed tn.

eoll..pddo.. !.d.@ tl|. r.rl,ou of I cddd

dLrr& .!d th. @dM.1 .tr,.ar& !!. .hm ir

20-6

.:9loBiv.. th. .rplo.trc .!.r@ o! I a.. !trEu!.
!.! th.r.tore, bdl.rr.d bv !h. .1tu ol t

.!d r!. 1f rht. t. rh. odr bJo{tld r.qq1!.4

. dhgtd !..d er b. dr.h.

t18!r€ 3 .hm tn. re.!1,t. oa !h. dov.

.pproach for tnr4 ao.. rntch t1ls.t!.t. th.

th!6 po&lble .{'Io!1v. !r.t... C{Do.1tloD

trd otb.r p.r-.t.r. lor th... Ettrula .r.

U.r.d ln l!bl. 4.

I
!rg!!El

EX mlt CAS XIXTIJRIS

tAltE 4 - crs x!r!l,tE Dtta (Flcutr 3)

utrnJna I 2 3
3 . 3  ! . 1 8
4.3 0,Al
4 . 9

r ! .8  2,62
2.4 t3,46

12.5 4,0 l

5 . 6 1  5 . t 1
36.4 11.96
5.$9 6.75
, ,1r  11.71

3.84 -2.22
-6.74 2.11

POI. SI@. {0t. Bn.

cu,

'2

co-

c
LEL

UEL

0--

Y

@I{Drtto}l

1.93

I . 4

5.32

1t .89

7 . 3 3
4.89

36.4E

5 . 5 0

?.09
2 . 2 6

4.61

EXI.

IIGIJ?:E 2

otl'll!fin cs! cotrRD/t{oDrr&D Drrcux

ilrtrnr nto.. (r.,y!) ceoittur..

as.a!.!l .!. .rplollve, tho.e

6t!tl tua!.!t. m!-.:!1,o.1v.

l|rarut tor.ltl.rly

bnl .r, E FlorkD .nd FIG In Col Mlu sFFo.lun, M.y 1981



lq1g Th@. cotpo.1tl@ .!e thoa. slva !v

&ahe. sd i.rbold .. d!1... Dtlf*6c

v.l!.r fo! .orb@tlbl. !d ory8.n @n-

tdt. .t th. no.. !.lst, (q, 
\) d.

th. relult o! t.l&a ltrlo .eo!!t the

.itlFtl!. erf..t ot ..rbo dtoxLt..

20-1

IICUf,E 4

LOIIC ?Entl SIMPLE StQUENCtr

S.rldt tFY 4ttn llltrot!.t.. r.re ':(:cr

ol 1:e!i5c1!t cd"udttlle co..cert. !l* i_t ord'

rh. .ff..t ot 4i( tl1lutlon on t1!lo!! Y .nd 1t'

t!.o1t16 thtou8h,E .t!lo.tv. .t!t.. u tt

r.!a M.li.rty t. i4ttl.t., ttth .1r' .n !r"

con!.tntlc e tt@.Phet. .u.h .. I tna co-

ordlMt ! for point. 1n th. dtlutid could [r

puttca,rth rt!. dd e ..tlet ot In.n lhe

rtD.pheta slld 6.@ .tPloilv. sltd be

FoU@tnA !h1. .Bq6c. on conv'itidel

qplo.tltItly dt.8r@ FlId 4tr11 the pi.P-

.r.!t6 .nit tnt.rplettt16n ol .lthsr . htge

!ub.r of dt at.c or . rlduced nob'r of verv

corptd dr!8r@. Tn. .tr4d.d @thod d'!-

Dlr.ctldll tuto@tton of th. cdlr.l

dt.!r{ dtn !.B.rd to .lt ot t!.rl dtlutld

or tncr...tng co!bu.t1b1. .ont.nt 1! r.t.in d

ltr the @dttl.d d1.8ro, h 8n.r.l, .tr

al1urton..sd .hut of !..!pl. potnl

ror.rd top l.tt ot th. Dd1ll..l rlt.3!&'

tn.r! dt!,utlotr t@.!d bottd l.ft .nt l!cra'-

tna colbutlbl€ conldt td.r.l bottd rl&t.

Ftaur. 4 .bdr co-o!dlrt.. olt.tn d

tor 58 dtlf.!.n! 8x .lrtut.. Plott.d on .

!Ind. dlr!!e. T6!1. 3 8ivd !h. cdpo.ltlon

of .t!.t.3tc polnt. on rh. dl.8!E' to8.th!r

rtth !h€ overlll cdc.rtr.tion t5a.. lnvolv.d.

Th. Gth.ne conc.nt!.tlon .. P.t.dt.E. of

total coobullltte. tn th. t1rl!- v.!t.d

fro! 47 to 65 Pe! c.nt.

ln Ftgut. 4 potnt V r.pr..dt. .n lnttt l'

oxyg6 d€fl.l.nt atdo.Ph€t.. th. ..8ent v-fl

.hd. th. efflct of tncr...1n8 cotbu.tlbf.

cont.nt h thl! .tD.!i.r. tttn t!.n.tdo! lid

. nd-axrloltve to . Pordtl.llt dplo.lv€

ii.r€. Th. ..g!6t {-x tllurtt.te the .rrect

of dtlulton vtth nllr.sn of tht. alm.phcr.l

.. ln Lhe tn.!tl..t!on ot ! .erletl .r.r' 6nd

retrnr to . nd_.xplo.lve condttlon.

!J'!!E_:
COTOOSITIOIi AIiD RAICE DAIA OF XDrrIRES IN IIGURS 4

v r x t z ! 4 9 E 9
c84
co

a2

0 . 5

0 , 1

r0,0

L A

1 . 1

3.06

r . 2 1

5.62

1 3 . 4 ,  2 . 3 r  O . s  -  5 . 3 5

5 . 3 6  0 . 9 3  0 . 1  -  1 . 8 4

r .84 0.32 1.2 -13.4

7.r9 r -24 L,?4-  7. r9

L-75 11.62 r.75-r7 62

Th.Au.,l.M,M, rlbw.tt 8r.nch, l!niit6!, Explo.loB 'nd Flrs in col MiE sYnpotium' Mtv ts8l
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cd. th. probtd ...oc1.t.il rlth Pt4lou.

.pp!o.ch.. ln thlt . .lnC._dl!re cd b.

u..d to @ttor c@pld .rllo.lbllttt .1!!.t-

td. ov.r . P.r1od ot tt-.

co[curstoNs
It t! co.1il.!.d th.t tn. qt.!d.d -thod

ot explo.1b11tty 4.4.e1 oollh.d rbov.

1..i1. to th. foUdlna .alvGt.t..r

(.) .11d. th. .r!Io.tt .t.tu ol I cdPl.r

e!. drtur. !o b. dc.tt lcd tltiost th. n .d

to plot m .xp1o.lb1titt itt.ara.

(b) !.cult.t.. th. pl.lltna of .{1o.tv.

rot.ntt.l .. . l$ctto! of tb. tha .tdtn8

..tt@tton .. to rno . .l!{t!o! rv b.cod

(.) r.t.1n. $. ...d!1.1 dtt.ctlodl

lnrotuttd ol "Cd.rd Dt.a!u" !. lo 6.

.!f.ct ot !1r dtlulto!, tn.rt dlhtton ad

lncr.din3 eod tlbl. conl. of a.. !l:t!r..

(d) r.duc.. th. n'db.t of p.rdtc. r.qu1r.d

to <l.ftn. .n .rplo.lv. cd.Utlon, tnu. f,lU

ftct1lt.t. th. tEd!.! ol 1!to@tlo! b.tt o

rmt. .6!tuna potnt., ft..h .!! br... .nd

c.ntr.l control lottt. dlrba.n lnclddl'

(.) p.ntt. ro.l.Ul4 ot tlt. dtcfl of

ttrt.nd.d 6.tld, aivo th. lndl.da. ol &

.r.. corc.n.il .rd ..tlut.d lnPut .!rd oltPut

lootet.

!oftr.i. fo! thl. 4tnod ot .rrlottbtlltv

r.....@nt t! c!!!.nt1t .v.1Lb1. lor

[dl.tt-PlcLd m67 .!d aP4L qlcul.to!.

th. Droare oy b. .oPl.d olto bl..L 4an.trc

c.t.l. .upplt.d, .!d 1t!t1n3. .!d lu!th.!

lnloFrtton obt.lrcd bv .o.!.cttta th.

@DgE{lLr

A}P�TDIt

ft. foUrlns .qutton. aoUd ! d1c!I.t-

lon proc.dur. .!.Ioaou. to thlt of xuan.. .nd

r.y!o1d .xept fo! .qutlo! I.2 .rd l'! r'nth

lnclude th. .xtincttv. c.!..ity of c.rb@

(") !rs!r-!E!-!!tg.-C419!.1E-!:r!!

. . . . . . 1 .  r
t (p l l t l )

\,v 
' Id.r' uPt.! .xtlo.t!. tbtt.

of drtor.

P l

"J

(b) cdb!.rlbl. cortdt .t !h. No.. Pornl

. . - - L [ r o o l *n  t  I t t n r i n r , r l  J

co2 f r00 1
|  - l

r  L  t ( D t / n 2 , j )  J . . . . . r . 2

rih.r., Cx - cdbu.t{bl. cont.tt tt rh. no.e

totlt lor th. rlrtur€.

! r , l  I  no 'e  l i l l i  fo r  3 " ' l '  rn  d r  'nd

.rc.4 nltto!.n.

n2,J - no!' ltltt for l"'l' tI 'rr

.nd *c... c.rb6n dtottd..

T ,  2  
+ C O 2

(c) osr.n cdt6! .r th. No.. Polnt

- cmcdtr.tlon ol cdbu.tlbl.

a!!, J, .. r t.F.nha. or

rot.l c@bu.lt!1...

- LEL, UEL for cdbu.alll.

\ +FL"trL| .
l r trt int, l  J

"or[t*r,, or'l
;FG7'''-'j . . . . . , 1 . !

on -  0.209!  (100- \  -cx)  . . . . . . I .4
tr dvd to !...r.. A.l' ir.cxedletood

tlll.. tt. locr lor hl. .rtvtc. .qr

!a$r&c. 5d th. l.tt.r fo! tuase.t_

oo-.rab*.. ut !rd. u.eful.

llim lrrldi, hnllld, EJelo.ld. .nd Flr.. ln col Mi..r svriF.luh, M" 1941
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2. Co-ordhat. tldsrotutlon to tuv' ine

ollah to th€ !@e Polnt.
( ' , y )  +  ( r - \ , ) - o ! )

!. Conv.!.lon ol nd co_oldrdte! or !oht!

!r c, E dd I to poltr fom vlth tb' orra$ rt

s . , "  1es  c - . "  I ac

r, ' ," lor, x* r,, ZOX

4. C.tcu1ltton ol @dlfled an8ul't

ro, eE for th. .eP1€ Potnt' '

(.) sxplo.tv. c..e (eB >0x '0c)

f ox -oc Io ! .  l -  |  . e 0

L (€x - oc)+ (oc- ox) I
(b) Potdtt.tl! E ploltv. ca.e (oc'oc ot oE'oE)

- .xc.!. tnett !t tte tu.€ polnt

- ortas cont6nt !t the N.e polnt

ur I 4ol@ ol nltloBo r'qulr'd to
_"  

t *a . r  un t t  rc l@ o f  8 t t ,  J ,

.xtlnctlve

u, a ao1@. of clrbd dloxtd' r'q!1r&
"' 

to ,aac. 6ft vot6. of sa., L

.tltlctlv..

!r, h, 
c!' on' 02 (t&Pl') 'n'l tc

(totlt corbo.ttbl.r t! !uPl') c'n thd

b. u!.d to ploi ! cd.rd dl.are for !h'

an .bhrFtrt.d loE of ruch ! 'll.aru

!. .hM Ln tlalr. A.1. In thtt ttgst' potnt

* !epr.6dt. ! .D!1. codPolirlm lhm h'r'

lor conv6tdce .. pot.ntt.Uv 'rPlottr!'

llclliE A' I

PRE IIANSTORT{A'ION DIACBT\X

ster!i-l!!--E!444-!rYe4-913E!!s
Crlculatton..

1. C.lcl1slton ot th€ co-ordtnat" of pol'ts

B (I-EL, 0.209 LE! + 20'93)

c (llEL,_0.209 uEL + 20 93)

E |  
-20 .93  cN

l _ - l
I  o -  -  2 0 , 9 1  |

- o e I .*1. ,"
r l

(c) Nd-E&lorlt. c$e

I
l [  o "  -  o "  |  . 1 6 6  |  * e o

!  l l (  ox _ v! ,+ ,vE -wx/  
|  I

I L  J  I
5. Converllo. of mdlrt€d tnaular

!o r.clansll.r (car!e6lan) co-otdrn't" for th'

rsloo- (:n,yd)

6. The co_ordlnat.s (x6'vtr) then conv'v th'

exploslve 6t3te of th€ .nalvred a" ilxrlt€

They @y .lso be plott€d otr s1lPle rectatrAultr'

X-t .x€. to allw ttN t!€nds t' b' obt€rved

Th. aw. LM,M.lll.{.r. grsnclt lgnilioN, Explotions tnd fi63 in cql Mln@ svmpollum' Mtv i98'l
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!l{.t 1. .ni h.1., tp. 26J-275.

C.{.id, 4.F., 192&-9. Etplo.ibtlltt of .t-.-
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r.ptd d.t.nln.tion oa th. .4lo.tbtUty

ol .l.G rtE. a...., Ilt. Ulnlrt lrd$.r!
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Il|cllrtr-T@d. , A.?., 1980. ?.ron l

co6d10t10n.
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pr.ttnS th. .t.r. oa . !h. ftr., ltArn

lntotutton R.port, io. 1103.
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. bn.lt.til prc3r.uhl. c.lcul.to! to

d.t.rnn. th. .rplo.iblllry ot rttu .t&.-

pt.r.. .nd !.. ntttun. xl8 lnlodtton

R.Dolr lto, 1069.

z.b.r.Lt., 1.c., st hl, t.9. .na r.t.on, H.l.

1959. D.t.rlo1n8 th. .plortbtltty of

rln .te.Dh.r.., 0.8,1.1. Iotondon

Ctlcqt.r, l.o.7901,
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i:
I. RoBERTS (q@.Mlitul Det.r!-or of llld.) ! . rd* rht.h rft. lyc uder 0. 6p. rd.

fte t*o dle..t.!. vht.h haE occ{F.d !n Qe.D rrrh.r uel'rly, lbout EDving Erld., trcr tn.

lud tn th. l..t tt.ad. both occ6r.it.t . c.l.nd.!, $d thtr suld only b. . .ho!t t.n

v..L.nd, th. !o: rl.t dt...t.! occolr.il on . teudy tl th. Autr.lt.n.lr..o t. !..11..'l . l

Sqndar .nd rhe xtln3r on€ on 6 s.tud.y. ^dd to ! fls-&t s.Ld.l 1. .crt.Ed.

rilr the f.ct th.t th. t .! t 11..n.t .irlo.to!

r.! on rhtch o.c!r!ed !t . E.l.!d ..d dldq B. Lowlt (Q6.flled D.t.!tmt or lttG.) t Dr.

I dn..ho!dM. thd..41o.1oE nr. ti. l11lcott 1r to b. cd8r.ld.t.d Ery luh on ht.

relult of .cnt. vhtci occu!.d os! th! s.t- p.p.r. Anttlrtn3 th.l c.h .ltPl,1fy th. .Ldstton

.trd, .nd tt tr 6&r!tood th.t th. Appln b.lt ot co@lqto 

 

frr B|. .4.1y... n.a. t. !.

llr. occurred oEr ! ve.t.trd. Tht. .lDuld b. !prl.u.t il .nd .! !hi. .t.8. tt 1! .9pioptl.t. lo

dr.m to th. .tt.nlion ol lhe p.otl. .! th|. .out&r ,h.! tht. n.e dt.8rr t. loinA to b.

conf.r.nc.. lt h18h1t!ht! tn. n..d lor .ur- oU.d, lt .ou1d !. lor....n tn.! !! c.uld b.

Etll$c. .t E.t.trd., p.!h.D. DE th.n h! qutt. h.PDtly !.f.a.d to .. th. Elllcott

b..n .pplt.d ttr thr p..t. nrl. & prc4!.d bt alt.a!.!.

2o-I l

Drsc1JSslot

tt|. A!. LM.M. lllMft l.llt r, b.n|gr, E gL.b.rn tir In Co.l lllr- Iti!..|!r, L.y l0ll


