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Introducticn

The rock quarry, cperated by fock Yool Preducts, Lid,, et Cap luke,
west of Exshav, mas visited by the author on Seplezber L, 1952, in company
»ith rr. J, Gregory, Provincis) Industriel Zngineer, Ure S, Sinclalr of tho
University of Alberte, and ®r, 4.C.Smas of tae Alberta Rescarch Counceil, An
exarination of thie querrying opsrations was made to deterzine the suitability
of tha present pit for supplying wool rock to the plant,

Al-o presesnt to discuss the problems encountored ard to provide infosmas
ticn wore kr, J. Young. Cenersl lianzger of Vestern Insulation, Lid,, of
Vaneouver, Ur, J.T.liclares, General teonazer of Tock ool Products Lid, of
C2liery, and &, J.VM.Commdngs of Vindemers wio is consulting engincer for the
Rock Yool Products Company,

Tha presert cperetors of the plant contend that the cxisting quarry is
unsuitable, tho princiral reasons gdven f)oing s folloyss

1 - The resaining supply of suitable wool rock is inadeguate, corsider-

¥
ing the poszibility of ccomcmic removal,

2 - Fluectuztions in the melting characteristics of the cock from the
Querry make proper cps_rz;t-ion of the furnace and blowing of wool iwpossitle,

3 - The cost of rirdng matersal in the quarry is uncconbrical bsoause
of the small scele of producticn caused by present furnzce difficultiés end
the scarcity of lahr 10 opzrate the plant on {vo or thres shifis,

Li ~ 4n excessive awount of waste rock and overburden must be rawved
before the usesble rock can be obieined, and slides and washes of ovsrburden
occur into the quarry.

S « The present cuprly of flux is uneuitadle,



Surzoiry and hecom.esrdations

1 - Yhe corpssition of the rock rdned from the quarry varies
appreciably neking furnace opsration diffim'xlt, bat the patiern and
distrib.tion of talis varioticn 15 not ¥newn with cortainty. A pro=
gran of saupling ;.nd cere—Crilling is advisable to prove the dorosit
and to doterming the nature and position of tas futurs vock supply,

2 = The rocic can ba quarried and blended to provide a supply of

svitoble rock for furnace operation at a ressonzble cost, but to do this

focilities i‘c;r blending and ridxding the rock nust be established ad
adeqjuate loies provided,

3 - Steady operation et the maximum rate of outpat will esa:le
Iower oinding cost..'z tc ‘e chiained,

i - %he overburdon cen be rorived fin advaicz of rining operatiors
without vncus cifficaliy or expsase,

5 = & suiteble supply of flux should be found, bubt it iz prodably
&vailablc-.in the district £ad a considerable urmdt cost for flux materiel

can be Justified by the srnll total azount required,
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Quarry location ond Yothcd of Cperution

Tho quarry is eclahlichod about 1/L mile by rocd froa the rock wool
plant, Tho connecting road, elthouph rouvgh, steop and wiriing, is usable
for the prescnt haulage regulrexzents.

The muarry bhos been cut into the south fzce of & hill at the hese of
the rountain, and the quarry floor is at present about 90 fect wide fruva exsd
4o vest end about 70 fect long from north 1o south, The walls increasc in
neizht from the floor level at the south end to a height of avout 70 feel at
the rorth face ond otard ot slopes of approsdmately €0° - 70°.  The hillsice
continues to rise to the north from the upper rin of the pit at a slope of
about 35 to LO dogrocs, so that the wells of the qrarry will bzcome higher as
the quarry ie ertended rorthward, The rock is fairly stronj &anc stands well,
but for safety the walls st bo ::aint:ﬁned at o szfe anrle (vnich eppsars to
bs apmorinately 65 to 70 degrees) and kept gealed,

The rock i¢ broken by érillin; shert stecp holes with a pocwsatic aridl
aud blasting vith dynomite. Fraszentation is good, with most fragme.ats of

yock beinz less ithan 127 in dinensions Trhe broken materigl is moved from the

3
face by a scraper and passed over & gricely with rails at ) 1/2% spaciag where

the fine raterinl is reooved, and the oversire Is then londed s reg:ired
throuch a chute gete into a track for delivery to the rock wool plant.

Laste yock i5 moved by dumping 4t over the side of the nhill, and ample
space is aveilable for disyosing futurs wests naterdal,

Ths rock on delivery to the plant is dumped into an cped chute and there
any oversice is Lroken by & lahoror. From this chute the rock is drawn Into
a scale-equipped car for measurenent of tho furnace charge, The storage
capacity developed is insufficlent for flexible operation, and the charglng
of the furnacs i3 inefficient, If adeguate cquipmenl wero instelled ong an

~

eanld necoanldsh the work that throo mea do nov,
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The scheduled yoarly procduction of the cuarry has been spprosdmately
5000 tons or about 6-7C0 tons per wonth for a soason of frem early April to
the oni af Kovenber, Furazce requireccnts per shift sre approxdrately
20 tons frox waich about 10 tons of rock wool are umade,

At prescat tvo men woridn; 4n the pit for four hours ecach day can supply
rock for one shift per day furnzce cperation, 4,e absi.t 20 toas per nan shift,
but 1f no sorting of rock were roguired and &f steady work were dono in the
quarty, a greasler deily outyut per man shift could be atteired, Undor favor-
ablo conditions, on the basis of 25~30 tons per zan uhift, direct labor costs
of avout 10,50 and total diroct cosis of {1.00 per ton of rock delivered to tae
plant night be oi:t:_i::-ed. - Roval of overburden and overhead charges, etc,
would increase tacse cests to perhaps £1.50 por ton,

Avorage Quamying coste for 1251 were chiwm by Mr. J. Yeurgz to be §1,.66
per tocn, but costs for 1952 to date have( been mich Ligi;cr becauvse cf the low
iconnage produced vwith résultant ineflicient cperation &nd high overhead unit
cost, and beceuse of tho increased tennzge of unsuitable rock that has been
resoved, .

Stripping of overdbarden in advance of quarrying is ascessary, but the

s not excessive (about 10-15 feet of cverburdan for 75 feet of rosk
obtained), and its removel chovld present no serfous difficilty or exponca,
It is pdvisable to strip at the Tirst of the ceason & sufficiant arca to allow
the yoars! supply of rock %o be quarriad witheut further stripping being ree
quired, 'rhis vill also rcduce the emvunt of vaste washed into the pit by
raing during the seascn, Such preliminary stripping might wall be done by

en carth-noving contractor,



-5«

Grolo-y and Comyesition of the Fock 4n the Quarry

The rock mirud at the quarry is a dark calcareous shalo froa the Panff
Shale formation, The regienzl dip 43 plout 30° to the went, but bedding
planes are net distinct ca the face of tho quarry and no banding $s cvident
across tho woritdng face, lewever, no looal folding or faulting is apparant
and it 1s rcasozab}.e to asswso that soms hadding eflcctz exist and that gone
chun.e in compositicn of Lhe shale occurs from one layer to the naxt, It is
also poseitle thal variation of compositlon occurs laterally in the same layer,

Tne rock i3 zassive and strong but 15 intersected by steeply dipping
joint ploncs ?‘nich cause it to broszk 4n tlocky fragnents, Calcosreous materiel
and surfuce :;atc.r':’u;l ics cntered thacce Joirnt planes 4n varying ewunis and
forwoed euncrasteticns on the ghale Llocks, Tais 'contaminetiont of the shale
varies in csZree acreos the face of the quarry and thus causes & Jocal irre;o-
lar varieiicn in tho asalyvis of the 1oqk produced, Tho top 5 to 15 feet of

rock is most wealherzd and ddrty ond is mot desirable for making wool,

the opersiing company, by kre J. Cwznings and analysed by him for tloss of
¥eight on Igniticat, widch 4s an approxduncie indication of the car onate content
Y

of the rock and thus of the acid o base ratio of the rock and hcnce of its
slagging characteristics,  The asszy reosulie were plotted on photo: raphs and
are represented in the accospanydng sketch, There is 10 reason to question
the vidicity ol the samples, althouch they do not give as cozpleto a picture
of the structure es might ba desired,

The sauples scow @ varietion in compositicn of rociz on the fazs eof the
the odstence of bands of different analysis vhich have the

sae dip an ti.0 rogional dip, nanely about 302,
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Benoath tho overbarden and the weathered rock is shale having an Ignition
Loss of about 20%, wnich is underlain by a laoyer of about 30 to LO fest of shale
having en I.L. of absut 27%, and at tho lowcst section cxpoced is shala having
an I.L. of about 23%,

To definitely prove the existence and locats the position of sach bedding
will roquire further face sampling and also a moderate awsunt of ooro drilling,
Lboat 500 to 700 fcet of diamond drilling would provide valuavle infcrmation on
the rock to be cncounterad in fulvre operations of the quarrye It is regrett-
able that the deposit w5 not provea by drilling before any gquarry cparations
wore begun, but even at this slege a drilling and sazpling program is advisable
es a guide to f'uturc Tork,

The cantral band of rock, having en I.i. of about 273 is considered by the
mnzgezcnt 10 bs the proferred matorial for fursace operation as it is almost
sclf fluxing und gives & good product, ( However, 'dle;,; siate that thcy can maxe
rock wool frez almost any roci whuse I,Le 4s within the range of 20303 provided
thet thsy have suitable flwres and that the grade of rock to charge iuto the
fumace i.s constent, A mudnum veriolicn of about 17 between furnace charges
wes stated to be esscntial for good control, laterial niw‘:ht 2 low Ignition loss
is high 4n silieca and reguires the addition of incroased quantities of tasic
fNuxes, |

At present trouble is had in furaace oporation bacause of the veriation
in compositicn of tue rock fecd &nd bzcause of uwssuitanle flux materizls, '
Attempts are being rade to separate and use only the malerial {iom the'Z'(‘;é
reglon of the quarry, but thera is some dilution from the other paterial and
h:ence a variatioa in the resultaat feed to the furnace., If tho banding inter-

'gx*etat-ion of the structure from the sazples is corroct, it will become increas-

Ingly difficult to remave only the 27% material bac2use of the incressing
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thickness of low grade covering raterizl as the quarry is extendod into the
hillcide (Sco Skoetch), However this interprotation ought to be checied by
drilltng, 1f only the 27% calerial ioxabtcilized it 4s poosible that the pit /f)
has nearly reached its eccnomic 1imit, since at present &n avorage of amut
15 feet of luw grade zcteriel overlie about 30 fect of 277 materiel, &nd 4his
ratio w111 4increase.

Rlicrrotive 1easurce for Obtazinine Rock

sapos elternative peasures &ay Le considered to extend the li'fc of the
plantt

1 - To prospect for anolher exposure of tha cesired shale in the vicinity
which can be readily guerricd and 1o open a new guarry in it. This possibiiity
Las ot been 4nveostipated {thorouihlye

2 ~ 7o lgmave the upper 1low grade material "ln place a8 to extract the de-
sired layer of shale by underground n(ining naithoda .\ hile physically possivle
this ig not ccoacmically fezsible, sincs wideroround rining is ettended By
rany Gifficulties not ancountered in quarry work acd is more expensive, costirg
£rdm about 3 Lo 5 times as mooh por ton haadlad, glthough of course only the
Qesires rock need be handled. Tock produced by small gc;:ale undexrground
metneds cannot corpete in cost with szitavle material obt;s-inad by _oz‘.ner quarry
cpsraticns.

3 - To mine and blead a1l of tae r~o_ck ac expasad on the quarry face, Toe
acteal mising costs will be kept at & low {igure becansa of the possibilities
of drilling and bresking dewn large tonnages at one tine, bul some copital
expenditures will be required to provice facilitios for tlending tso TOCK Pro-
Guced, . This would iaclude jnsisllation of a small orusaer 4o reduce the zite
of rock fragtents to periaps § or 6" diancter, and the davelopazent of storage
space vhere the nateri el could be mixed as it 1s gtored and then withdrawn,

Pehandling would eniall scne cxpenge although it would not be great, -Anothc®
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necessity would be & suitsble sup-ly of flux, sinoc the Flendod nnterinl
would be more siliceous and ranuire nero flux than the rock vsed at presiat,
Blonding would not bs perfectly accoiplished because of tho small sizo
of charge to the cupola and the lumpy naturo of the feed, but cuint to te
adequate for puccessful operation of the furnace, This third nlternative

eppeeras to be tho most favorabla.



o}

Flux Nequireaants

% present a doloz=ite flux 43 obtained from a small exposuro several
hundred yards east of the rock quarry, The dolonmite i8 not pure &nd is iater-
bedded with layers hrnving a considerable line content, Best fluxing action is
obtainod with as little lime as possible in the flux, and so the flux rock is
eorted nnd loeded by hand, This ic admittedly insfficient, and not very eflective
but has bwon Justified by the small total rcquirc::ents of flux, About L0 1bs,
of flux are curroeatly used por char;e of 600 1bs, of wool rock having an i;nition
loss of about 26 or 27%, and thus oaly about 1 1/L tens of flux per shift is
requiral, If material haviny a lower Igniticn lces 4s to be used, the daily flux
roquirezents will be increased,

Another source of flux material s'nould.be found but this will become rwre
irperative 4L rcro oiliceous wool-rock s to ‘be used in the future, Tho szall
guantily of fux c".L..l\?d per toa of rock unced will JdSbify o falirdly hizh wpid
cost for a pood {lux, mct‘acr it be qaaC-s ed by the company or purchased, GCood
flux materiel should be available within a reasonable distance, since thers are

arge forazlions of limcestones aid dolomites in the disirict, Further prospocie

ing end imvesti,etion is warranted to find a good supply of i‘lux.

.‘.



