
We did our testing at the same time as the Department did and 
there was no disagreement. 

11(64) During my visit to No .. 2 North on 27/1/66 I had 
occasion to examine CH4 coming from thr-: floor (29) and found it 
to be probably near purs methane .. " 

your Honor recollects the evidence yesterday of how he tested 
it and got into a crack and could not detect ;mything. 

11 (65) It could be highly significant that Deputy c. Stewart as 
extracted from tho records,makes a specific finding of CH4 at the 
dyke. 
(66) It has been my experience in a neighbouring Colliery to find 
gases close to a cinder and sill rock zone where tm wnount of 
cH4 if any could not be detscted with a safety larnp.In casesof lack 
of ventilation vTher e the areas Here sealed off I have seen road­
ways fill up with such gaso 
(67) I have noted one case vThere the Bulli SGam has been formed 
into pillars for at least ten years when a sha.ft was extended down 
some t£nty one feet to the Noo2 Seam belcw & largo volume of gas 
1.vas r el eased from this lower seam. This is an indication as to 
the impervious nature of the coal measure strata and suggests what 
may happen vrhen the floor heaves in an area of pillar extraction 
operating in the Bulli Seamn 
(68) I have seen a pillar district operating for several 
months �~�o�v�i�t�h� no measurable gas content in till r eturn air md then 
found overnight a largo volume of gas suddenly released. 
(69) It �a�~�p �e �a�r�s� that the presence of massive sill rocks near and 
under the Bulli Serun play �~�1� important part in the reason for the 
presence of C02 mixed in with the normal CH4 gas of the seam. 
(70) In attaining a higher rank,coal is required to give up more 
hydrogen than carbon thus increasing thG fjxed carbon content. 
This hydrogen is given off in t he form of · CH4o Normally in a 
coal seam the process has been going on ever since the bed of 
vegetable matter was laid downo Over millions of years the excess 
gas slovrly excapes to the surface$ Usually that vThic h remains in 
the natural reservoir of the seam itsolf is considerable while 
sometimes the adjoining rocks ,_lso hold quantities of the gas. 

(71) Massive sill rocks occur near all the collieries working 
the Bulli seam on the coastal strip and to find out some of the 
zones as known for many y �e�r�~�r� s referonco may be made tb the Survey 
of the Southern Coalfield as carri ed out for the Minister for 
Mines by the Government Geologist (LeFoHarper in 1915). 
(72) In the Bulli Colliery Holding there are many examples of mas­
sive sill penetration of the coal measursso The latest bore cat­
aract No.l vrhich has beon drilled to a considerable depth shmvs 
numberous sillso The �l�o�c�a�t�i�o�n�~� this bore is about �1�~� miles S.E.of 
No.B Righto Tho Bulli Seam itself has been burnt over several �s�q�u�o�~�G� 
miles and its substance replaced to n very large degree by sill rock. 
The inbye boundary of Noo8 Right �p�a�n�~�l� is near sill �r�o�c�k�~� 

(73).It appears that tho C02 originates from the Carbonates in 
tho sill rock and Harper in his survey mentions tho presence of 
up to 27% of carbonates as a total in one sample taken from a 
point not far from Nou8 Right Districto Evidence of carbonates 
in sill rocks generally is widespread according to �H�a�r�p�~�r�.� 

In �N�o�~�l�5� bore tho coal when analysed showed 3% limeo 

(74) Evidonce that tha sill rocks are generally confined m 
that part of tho Bulli Soam noar its outcrops is widespread and 
this is reflected by the greater CH4 contont ·of tho Bulli 
Soi.illl gases as the �~�o�v�o�r�k�i�n�g� of the mines progross westward." 
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HR. REYNOLDS: 'i• Pausing t here for a moment , doe s this mean tha t 
the n ear er this coal s eam is t o t he escarpmen t the more likely 
yo u ar e to find Illawarra Bottom gas? A. Yes . 

Q. And the further you work these vlorking s i n towards the wes t, 
the more unlikely it s oc cur rence? A. Ye s . 

Q. What i s your knowledge a s to first of all , t heore t i cally , 
t he occ urrenc e of this gas in the Illawar ra mine s and s econ dly 
your knowledge a s t o its de t e ction ? A. Well , t his gas occurs ove r 
a very ..,,ride area , particularly as I have said neA.r the se .J.ms ·~t 
outcrop s or n ear the east ern boudarie s of the s eam. The r e sul t 
is tha t in the years gone by it was qui t e c ommon t o find Illawa­
rr a bottom gas . 

Q .\~hat do you me an by t he y ears gon e by? A. Well ~ I am s peck ing of 
up t o the year 1930 - t he r e was quite a lot of lt a r o und then­
and say if yoU t Rke o3 miles from the ou tcrop generally yoU C w"l 

saY t hat in tha t zrre is where you would e~Je ct t o find Illawarra 
bot t om gas and the r e has been some vrorking in the last 30 ye ars 
of a c onside r able a:nount in that particular zone , but novJ the 
zone of wor king is extending we s twa rd beyond t hat poin t . In the 
times gon e by , a s I said , JO U would quite commonly find small 
quant it i e s of I l lawarra bott om gas. It did n ot normally occur in 
l arge quan t ities . For instance -

Q. Stopping t here , could you g ive His Honor an illustra tion 
of a t yp ica l circumstance in which i t was found in thos e days?A. 
Ye s , wel l , in the se da ys the p i ck a nd s hovel wer e the order of the 
day and if you do not 2lready know~ Your Honor , in the Bulli 
Seam 1.ve have numerous stone i ntrusioas in the f loor. These oc cur 
i n a patt ern runn ing in a certain d irection , almost systematic , 
but t he y are t he r e and they have been of a gr eat nuis,~c e in op ­
erat ing the c oal s e am . These mor e par t icular l y have occLrrred 
ne ar t he outcrop of the s eam and the r e sultant was that in 
the p ick and sh ove l da ys i nst ea d of t aking up t te stone a s much a s 
they might have the t endency was to go ove r the se rolls a nd t he n 
they would go down i n to the coal pa s t the r ol l and t hen i n 'ln the 
next one , an d s o on. Wher e this Illawarra bott om gas 1..vas oc curring 
and partic ul arly wher e the ventila tion was sluggish, a s s ome t ime s 
it of t en was i n t hose day s you would perhaps ge t 9 i nche s o f thi s 
gas R.ccumulating i n the sill ca used by the devia tion o f the rolls , 
and thi s was quite a ppar en t . you c ould f oel the gas a s y o u 
walke d thr ough it , the physica l wa rmth of t he saturat ed gas . 

HIS HONOR ~ Q• I suppose you would. no t be f ee l L1g the CH4 as muc h 
as the C02? A. No , y~u would f eel bo th. 

Q. Wha t is the feeling of cH4 or is ther e a peculi ar f e e ling i n 
bottom gas? A. No , i t is simply a fe eling of the satura ted gas . In 
othGr word s , y ou may n otice in h er e I did n o t o tha t I t ook a 
hygr omete r r ea.d ing of t he gas in the miner plac e , o.no f r om memory 
I found t he r e t ha t the saturation 1,ras 92%. It is n o t mentioned 
~ere - I have simp l y given the figure s , but in tho a ir just 
lmmed i a t ol y outby tho humidity wa s 76 or 72%. There \va s quite a 
r emarkable d i fference . This d.iffor e nco in my experienc e has l od t o 
the f ac t tha t '\vhen you vral k into t his gas , a s you ofton d id y ou 
had the immedi a t e feeling of warmth simp ly because t ho sweat on 
your l eg s \vas not be ing evaporat ed by it be ing ne ar . 

Q ,\~e are t a lking a bout bot t om gas, CH4 be ing omi tt ed ; whe r e do es 
the C02 coma fr om? A.Wel l , it come s fr om t he c a rbonates in tl"E s ill 
rocks . You s e e , you have a situa t i on he r e whe r e \vha t I would t e rm 
the n a tural gas of coal , CH4 , is be ing gener a t od all the time i n 
coal s e ams . It i s be ing mad e , manufa c tured , by the mol ec ules of 
hydr ogen combining \vith a c er t a in n umb e r of molecule s of car bon, 
taki ng av1ay an exce ss amount of hydrogen t o increa s e the c a rbon 
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content of the seam itself. You have that and that is the 
natural thing- it would be in most coal seams_and wou~d be in 
every coal seam unless some thing happened to llberate lt, such 
a s the proximity to the surface where it gets away freely. 
In addition to that, you know there are in this Illawarra or 
part of the Illawarra coal fields, the sill rocks which a re 
throwing off carbon dioxide and these gases are competing with 
the natural gases of the coal seam for the space. And in 
doing so they come together and become a diffused mass of 
different chemical mixture. 

Q• That is Illawarra bottom gas 1 
that there is quite an amount or 
C02, existing on its own?A. Yes, 
somewhat different way. 

but you see we have evidence 
what the miners call black damp, 
well, that is formed in a 

Q. How is that formed?A. Well, this gas usually forms in 
goaves and you could take it this way: the air goes into the 
goaf which is virtually a still place when it is sealed off 
and in that goaf almost invariably you will find timber, and 
in the olden days of course horse dung~ and this material 
combines with the oxygen in the air and throws out carbon 
dioxide, and finally it will a l most completely absorb all the 
oxygen. 

Q. strictly sp eaking it is not coming from the coal at all?A. Very 
rarely. It is not a natural gas in the coal seam. It has 
some other source. 

Q. There is evidence here that over a period rather large 
quantities of C02 - there is some evidence in a hearsay form 
tha t one of the men who died here cama- home in the week before 
the fire and not only smelt of gas, apparently C02~ but also 
wa s sickened by it and could not eat his meals, and so on. That 
is part of the evidence here, so if I accept that evidence, that 
could be pure Co2, or it could be that bottom gas~ or Illawarra 
bottom gas, in these quantities in that period had remained 
undetected as such by deputies ?A. Yes, well, perhaps if I 
t e ll you the second part of Mr. Reynolds' question, I may be 
able to throw a little more light on that for you. 

Q. Ye s. A. I have had a lot of experience in varying quantities 
of CH4, C02, and it does vary. I mean, the closer you get to 
the sill rock areas the richer these gases are in C02. Now, 
there comes a point when this mixture is not detectable on the 
safety lamp. You can still have CH4 but you still can't detect 
it. For instance, I have found with the type of light I was 
using that when the oxygen content dropped to about 18 per cent 
your light would go out very very r eadily so that you had that 
limit in which to test for gas. So you will appreciate that 
with the carbon dioxide in particular taking up the place of 
oxygen, even though there was a small percentage of CH4 there, 
it was completely impossible to detect it because your light would 
go out before you were able to see it on the flame. 

Q. What do you say as to the ratios of C02 and CH4?A. Well, I 
can quite easily detect CH4 in a ratio of 4 parts of C02 and 
one part of CH4. You could detect tha t up to a certain limit 
only. You could calculate that out and you will find it is 
round about two per cent. You will ge t two per cent cap and 
treat tha t as inflammable gas even though I would know, although 
I dontt think a deputy would know, that it was harmless. To go 
a little further, when you ge t a gas down near the 40 per cent 
CH4 and 58 per cent C02, that is very easy to detect. I mean, 
you can just lower down your light like that and lea ve it there 
for about 8 seconds and you would find your cap comei but you 
would not want to lower it down too far or lose the ight. 
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Q.Have you seen deputies testing with t his light?A. Yes . 

Q.Could you assist us i.rvthis~ Where a deputy is testing, perhaps 
for Illawarra bottom gas or CH4, in the presence of C02, v.re had 
an example yesterday of Hr . Cambourn showing us the way he did it ? 
A. Ye s . 

Q.One thing the deputy f~ars a~ any tim~ ~s tha t he will lose 
his l i fe ; do you agr ee w1th t hls p ro~ os1t1on? A. Yes. 

Q.And in fa~t as .he goes dov1n into the cH4 an~ his flame dimi nishes 
somewhere , 1n dolng that of course he would m1ss vh at has been 
de scribed as thin air where he discovered CH4, if in fact he does 
pull out fRi rly rapidly? A. Yes, well , he would not pull out 
rap idly , in that sense. He would lift i t up slowly. 

Q.If hi s flame is going out?A. He would lift it up slowly or m 
woul d lose it completely , if he attempted to . 

Q.I see what you mean , If he pulled it up too quickly to discover 
the CH4? A. I wouldn 1 t think that would be right,no . 

Q.It has been put t o me by Mr.Cambourn that what he did was to 
go out of it , 1..rhen he sees C02 putting out hi s flame and having 
come out of it he deliberately l mvers hi s f lame and lowers it 
to what he thinks is t he fringe area. UP t o that stage he has 
not detected CH4? A. I can assure you, Sir , I s aw the drn1onstration 
put on yesterday and j_f Mr.cambourn had done that in the gn§ t hat 
wa s in the shunt, a s I saw it in the simul ated conditions, he 
could not have f ailed to detect CH4. · 

HR . McNALLY~ I think the evidence is he in fact found it on 8th 
December, af t er the fire . 

HIS HONOR: Q. You say he would have found it? A. Host certainly 
would have found. it . 

Cl. At what noint \vould he have found it? A. Would you just explain 
the meaning of 11 poin t " ther e? 

Q. B.t what point in his t e st would he have found it? A. As he 
vms slowly going down he '\vould, yes , On his description h8 would 
have found it before he hit bottom. 

Q. So if he had done that , or if Deputy Ste1.var t had dono that , and 
if the gns had b6~n~ there - that is a qualification - the deputie s 
must have found gas? A.. In my op:L.Ylion they 1 . .rould. have fb und it . If 
~ may again , I had noticed some r ef er ence to trace of gas . Well, 
1t would be possible , in anyone lowering dm,;-n the ir light in 
a mass of very rich , a rich C02 mixture wi th a litt l e bit of cH4 
and even say a ratio of 85 to 15 , ge tting up well int o the range 
of extinctive gas , he would just mamentarily, probably , see a 
cap on that light. 

Q.~Isn ' t t hi s the position, that it assume s a deputy is in fact , 
Slnce he is looking for methane , ~rl4,down on a fringe ar ea , t 8sting 
for Illawarra bot t om gas <l" that hG is aware of Illawarra bottom 
gas at t he timo he is making the test . Isn 't that the fact? A. 
No Sir . Any deputy in a mine i s charged with a responsibili ty 
of t e sting any gas reg~rdle ss of what the gas might be , and even 
though he doe s not think of it LYl t erms of being I llawarra bott cm 
~as he s till would think of it in t erms tha t he hA.s to try t o find 
lnflammablo gas if ho co...YJ. . 

Q. At or just above the level of a layGr of C02 ? A. Well , in t hi s 
case I havG he ard two peopl e deli ber ately say that they did tes t 
for infl~nmable gas . 904. G. Seller s , x . 



Q. You have heard ·et_::-. flc}- u. ti.cs s~y tha t?A. I heard Mr. Cambourn 
saY that and I t h i nk I h ea rd Mr.o Pv.ddle ., He gave a description 
of how he did ito 

Q. I am not quite sure when Mro Puddle tested -

MR. LEE: In Noo 3 ~ 

HIS HONOR: Q," Mr o Puddle t ells u .. ~ thougJ;, that he has been aware 
of Illawarra bo ~~ t om ga s ~ The bulk of cne evidence here - and 
this has emanated from cG r.lpany sou.rces, this has been put to me -
is that the jnstance of Illmvarra bot t:om gas is a very rare thing 
and in fact it has been put~ I think, that one deputy had never 
heard of it befores I f he had n ever h eard of it - that is 
assuming a deputy had neve~ hea rd of it - there would be nothing 
but C02 that v1ould a t t rac t hi a at t en tion there as CH4 tests 
would be made where CHLf- exj_3t;s =: .n :l.'t3 f r ee state, and that is 
higher up; i s not t ha t the posi t ion?A. No, I would not agree 
with that because h : oUJ' m~i ning pr actice we must consida:- all 
gases inflammable unti_l p :roved otherwise o 

Q. This is very ni.c. e a s to vrha t t he code is which is laid down, 
but I am looking at 11hat actually happens down in the pit and 
what the deputie s ~ \vho are not scienti st s, not experts in the 
sense perhaps tha ·c you a re ~ and I say that with great respect -
themselves do o 1~heir t[U.a~l.ifications are far different from the 
qualificatio~s of a Mines I c spector, t o 3tart with?A. Yes. 

Q. Now we are faced \vJ th this si_ i~ua tion 5 that everybody apparently -
and Mr. Puddle ag~eeed wi th t h i s - e.ovn at the mine does not know 
very much a tcmt; :r:1.l avtar.ra bot tom ga s. They know a lot about 
C02; they appar ently k n m.J a l ot about CH·Lt, but the mixture of 
the two is something that t h ey a r e not expecting. They know 
a lot about C02 and k l!..OW .i t ex 5_ s t s ~"' m\rn nea r floor level, mainly. 
You say you must trea t all ga ses as inflammableo Well, I am 
far from c onvinced tha t despJ ~ e t h e code , in~cordance with the 
code every depu•~y l n fin'~" in.g a l arr"p s t a2:ting to go out in C02 
thinks 11 this i s i n l l ammable ga s" and treats it as such. He 
treats it as C02 . Th e n ext; s t ep f or a d eputy is that he is 
looking for inflammable gas ; i s he looking for inflammable gas 
in the region wher e h:. .s l arr:.p ha s gone out or is he looking for 
inflammable gas when he j_ s no'; bej_ng aw2.re or not being very 
worried by the pre s enc e of I llav:a::!'a bottom gas because it is so 
rare? Is he lock i ng f or CH4 do~m there or is he looking for 
CH4 where it norma lly occurs~ a lon g t he ribs and so on? That is 
my problemo You ~ the d eputies as you know them conscientiously 
go through these test~?A e \'Jell, sir 2 it I:as been my privilege to 
have been t:uto_ .. ed t y some c f t hose d eputles in th~ detection of 
gasesc In fact ~ my firs~ l es son in detecting gas, Illawarra 
bottom gas, was given t o me by a deputyo 

Q. I suppose you have r ead a lot about i t since?A. I have read 
a lot and I have taken dozen 3 of sample s ru~d analysed them. 
It is quite po2sible f o .. a man of exp erience to put his light 
into a mass and say nit is bottom g:-, s rz and f:ind the point at whid1 
~our light goes out in terms of a known amount and then calculate, 
1f you wish to, the per~entage of C02 in ito 

Q. I r ealise that is a possibl li ty ~ bu tit i s hardly likely 
ttn t all deputies have been tra·in8d tha t way and take that 
attitude. But Mr "' PuddJ.e i s 1::n.'1er manager in this mine and has 
made it quite clear to me that in fact ·~hey were concerned mainly 
with C02. Ao I am sure tha t is t rueo 

Q. You agree with that ev:Ldence?.£1 .• I am sure that is quite correct. 
They were concerned ma inly -vli t.h C02<-

Q, Do you, as a p:ract ::.cal ma:1. ·wi t h e~perience of mine, say that 
in your experienc e a depu ·~· y 14i)r;h that in mind goes round and 
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