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timber&d gravel bench scae two miles in extent. &imp .' ‘ 

-* buildings syit:::oie for explor:~t.ion heMquarters are sit- .*. ,. 

uritcd on the bench 50 to 60 feet above river level,. 

Yitz,'d IOtIS :;~P;c)~,lkT10X 

The coal was first discovered about 1998. In 
'.._ 

1y10 A. Y. Ilepburn drove a 34 foot ad‘it with 9 foot and . 

13 foot crosscuts to the. seams. 
. . . I 

_' 
porn 1946 to 1950 the ikwron Coal Company diamond ,, '. 

drilled seven holes at the main co=.1 occurrence, and drove -, 
I 

an adit for 50 feet on the footwrA1 side of the main &al ,;, . 

seam. 
\ * 

In l9!2 Centrai Industries Lt?. exter@ed the adft i _, 
I 

.;_ to 193 feet an& drove two cross-cuts. One *O-foot.fcross-c.ut - " 

from the end of the -< ::dit hit I;rnvol and the other-, which was i 
J,_ only 05 feet from the oortal, was driven 83 feet and crossed ': 

.; I 
two seams of ;coal a'feet and 6 feet thick, Ten keystone 

drill-holes were put down about 3000 feetnorthwest on .&trike, 1 ,; 
'. : 

,+ '. and two It-foot seams, presumably bei.ow the main seam, were 

intersehteti (recer to ploy? and section by 8. CT. Garroway). 

pg&j & !Q):ti(; 

Tanar Gold Xines Ltd.. (K.Y.L.) ofWest Vancouv& 
: 

; * 
T. o?tioned the -property (Lot 9593) from A* ,j. Garroway,"&e " 

present owner, in Xay 1960 while negotiating for coking ', : 
,_'. . 

conl'contracts with Japanese steelintsrests. On this basis. . I 

an explorxtlon shaft was started in Septsmber,,ab.out 30OO'feet 

northwest of the cld adit on the river bank. c. .: >; -,. 
Driven in.overburden,. 

0 
the old adit and coal exposures ~ 

are presently covered by slumped,bouider clay and were not 3 
visible at the time that the'writer first examined the. property 

..' " , . ..I. on' October 8, 19600 $ork on the shaft.was subsequently sus- 

Fended due to breather c<)ndftions and pendinf: seasonal holidays. 
\ 

.' . _. 
,. 'I', .I . . I :+; 

, , -: . 2 > I, i )I c ~'~& < : .;,., ,.,. )i ,: *...*. *.:,p . g.&$y ; ,,," ; 
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,thinncr seam of coal occur in a:)out 50 feet or more 

thickness nf this section. Other coal outcrops have been 

‘* 
found else:<here along Howron Hiver. Overburden on the' 

river bank shows the Sol!owinc section living on the eroded 

surface of the Carl: 15 -. 50' ,?raveI (top), 0 - 5' silt', 

20 - 30' boT.i.Lder cLay. 

Hmei=.tii the coal is a section of 50 to 70 feet of 

6Treyish r,‘r,nles wit"! interbeds of sandstone, lenses. of con- 

g?0mS-:ite ( -t'nin shams of co:ii and COUP r,nd wood fragments up 

to log size. About 30 feet statiqaphically beneath the.adit 

and 125 feet s'ourh of it on the rive r ban!< i.6 a 10 foot'thick- 

ne6s of this ssctiqn carrying zbundznt yellow stain, reported 

to be rndioactive, and to have r;iven a sample which assayed 

0.1477 UT08 acd 0.75’h V205. 'I'he :zitrr cleaned off this 

section, cr,reful!.y and cut the folLlowin~ channel snmnles across 

it: 

$1 2.35 feet , across co"glomf>ratc with coaly 
0hal.e fragments (yel!ow coating) 

$3 2.70 feet ncrosa ::rey to black shnle with 
cozl seams and strinqers to 2 inches 
thick {much :rs!.low stain) 

$3 3.712 teet acrass ,q-eg shale, lesser coaly 
m!JteriEl (soclc veliow stain) 

; 

Che~i.cal analysis by J. 9. :;jili::?s t,. Sons showed no uranium 

and sgectrorraphic analysis by Dr. I{. by. Thompson shbwed no 

van.?.d iur; , germ:inium, or other canstitueEts in unusual, con- 

. centrations. In the Keystone drill holes 7000 feet to the 

Northwest radioactive carbonized wood fragments are reported 

from 'the section underlying the coal measures. These SrSll 

hales n!::o show, as rerorted by Garroway, that th.e 50 to 7.0 

ls) 

,. 
,I .' 

foot section below the coal is underlain by thicker dark choco- 

late-br0.m shale and minor prey shale.which rhay extend down to' 
. 

the grey?:acke base, perhaps 1.500 feet stratiqrnghically below. 

ST#l‘W!lJiL3 

The coal seams sirike about N 40' ':! and dip 43" 
e 
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by Holland to be faultecu against the older voloani~s on 
. . 

: :’ 

the northeast stde, arA the southwest side TF~ be eiqi&~$ _ ‘:..: :‘-t’ I’ 
faulted in pert (See Mlnistm? of IArias Annual Le;lort I@%,. ' -." 

Pig. 163). Damslte investigations farther down Bowron 

River~also show steep to vertical dipa, so’moderdte to 

steep dips can be expected throughout nest of the cotil 

maeures, althou& tkey are not. :.*enerally severely diet 

turbea. Variations in otrfke exposed along thc3 river, ” 

m+;gest that such Vnriations my be found in the uaerpoe- 

ed coal mamree. I 

fh'ree seam6 of coai have beerr fouria in the work 

done on the river bank. The lowest seam, 8 feet thick, 

and an overlyinq one G feet thick were eocountored in the 

adit. An upper se&m is reported to btve been exposed over 

R width of 10 feet by trenching in the rives bed during 

low Wats. 

The (J-fuot fseam, oxposed in a +foot.crooscu% 

driven left at 22 ,fset isside the old aait (See Hinieter 

of Kinas -report 1348, p. h237-8) showed thin ir,terbede of 

ehale throughau? it. The g-foot eearn wae similar to the 

9-foot seam. hither fmam has a well defined roof or floor. 

Later vrJ3rk by Central Industries in the 83-foot 

aross-cut oxpmed B big seam of 9 feet or more of pure hoal 

which is reported on anly by A.L.C. James (F!inister.of Eines 

xeport 1g54, p. A2&7-24%), who given the following section, 

from the 83-foot cross-out driven to ihe right: 

Gravel(top of seaz eroded off) -- 

! Coal gtp ,' 
, 

Fine grained eacds tone 0’5” 
.; 

Dirty Coal 2’11” 

IAd8tOne &p . 

CO&l 0‘6" * 



.The bottom eeam in thie crose-cut is probably the 8-foot 

seam described above.. 

i)i smond driil hole $1, about 150’ r,orth of the 

portal cf the adit, Scteqected t!le followinf; section at 

11’7” dcJnth* . I  l 

Coal 4'55" ) 

5 hale 0’6” 

I 
14' of casi 

Coal 3'0" \ 

j 
1' of ahal'e 

Shale 0’6” 
-, 

8oal 6’6” 1 

At a depth of 31'6" the hole 0180 fnterssatad 

9’S” of coal, which say ho the big R Sam in the 83. * cross-aut . 

Xn 1915 iJowling had reported 9v2n of coal in this 

,upper eetim, fin3 8 further reported tilickness of 3 to.4 feet of -! 

clean cod ‘nisher up in this Beam, which may indioe,te a total * 

t!;ickneos of 13 feet of cleon'ooal. 

Continuity of the seams ie yet to be determined 

since it ii3 reported that ttie logs of diamond drill-hole8 

SOY. 3 to 7 were ptirposely tampered &tlth &t.er eom% die- 

agreements, and this probably resultrjd in tee state&ent by' - 

3iuqhes (Xinister of hiines deport, 1954, p. A236) that 

“Deapitt? the cigee epclcinpl of the holea, it is not possible 

tp correlate :tn individul sourn from one ‘drill hole to 

anot”er or with those exposed on ths surfaae”. 

Tha keystone drilling 3000 feet to the nOrOhW8st 

was carried out almost entirely in the section which appar- 

ently lie0 below the coal measures and only one hole (8%) 

,, IS reported to have out two SBams of coal. The lower beam 

in this hole FY 3 ‘6” Wide ar,d the one RbOV8, interaeoted 

In the a$ppr ;xfrt of .th,a hole, wae 4 feet wide. The drill- 

in< apparently did not extend Car eno%,;h northeast to teat 

the upper part of the co&l horizon in whiah the th$cker 

and purer seam or aeons ocour at the river bank, and which 

may emceed 70 Pee-t in thickneaa. 
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et 2cc,- to 3N?-ffJot ?ntsrvala and, wLtt on@ or two lor,g 

blust holes d,ri!.led u;) tie sscm, a loo-foot loners ,slic@ 

of coal is hltis.ted loose and fad by pa:~itg through chrrtee 

onta belt c&voyore wkloh aen-i-oe both dcveloptiect and j 

pradrxctior;. k+~Mings. 

~Assum?rg fJUitRbl@ SQW:a3 t0 he prOyen after 4 
1 

months ' i3xp1omtj. Oil, aurfkce instnllstlons could b% co&- 
I 

pietod and c~(.w:~EI underground develogglent done wi.thin~% . : .' 

mor,tke tr) ste.rt !lroductfun at 1OW tone ?er day, which '" 
I' 



COSTS - 

Costa to develop, and produce coal agsuaing dif- 

firnnt seam widths, developed lengths and Tate of prodWM.oti, 

are roughly estimated ,for preliminary studies as~folJ.ows:- 

(closer estimates will be required when seam conditions and 

markets are zore accurately known) 

Capi.ta~-Costs (surfacel 

Diesel or Steam plant 
600 k:d cap. u $U8.-/kw 
.Tnsta!lation 
Accessories, equiatr”eht 
Buildinjr 
0 thw 

Xlacksmjth :;hop, 'welder, 
Xqui pment 
BLJi ! d'i 3.~7 

staff House 

$ 52,800.- 

G?- 
1i;: 000.::~ 
2,200,- 75,OOQ.,- 

lathe, etc. 
25,900.- 
1C.OQO.- j5,0@0.- 

10,000;- 

10,000.- 

CarDenter Pr !?l.ectrica!. Shop, equipped , 15,OOO.-. 

Zxtrn f3uilcdin,:s (Wnkhouse, Gara e, - 
pumphouse, Xarehocse, etc. '5 25,000,- . 

Hater & Xlectrical wirjng systems 5,o;xI.- ' 

Site Preparation F;,ooo.- 

Road Tcprovement (16 mi. <ii ~..3OCO.:)O - 8 pd) 25,00@,- 

cenerators, compressors, other equipment 50,0000- 

Vehicles, (4-wheel drjve and.station wagon) - 10;000 l - 
' 

Tippie-Bunkers, screen, washing: plsnt etc. 100,~00.- 

,St,.ccii disposal conveyor (500' & 550.-) 25,000,- 

Townsite and improvements 100,0000- 

Contingencies ( 60,000.- ,. 
-- 

TOTAL. 550,000.- 

, 

.I 



Capital Costs (Und&rground) to qet to coal 

assuming manless face or stopirlg rrethod along; 7,(!,000' 
of seaa and St000 of seam lwyth. 

: (b) c; ,000’ 
: 
: 

=. ;j 16,000.- : Iwin slope = $ l.h,000.r 
: 
: bottom 
: coxsyor 

z- i54OG,GOO,- : 5,030' x 340 - 200,900.- 
: 
: 

= ~j200,W?(i.- : to:) conveyor = lOO,GOO.-' 

24,000.- 

11,000.- 

:;?.~lsL:r?r i>r r,n~d~7T 5 30,000,- : Loader = 30,000,- 
: 

!:i 3ce I I ?nrtnus tools \ = l:),oEl.- : IIIisceI.1ar!"fou3 
: Tools 

Sontj.rpar,rj.e7 1.9,b = 
10,000.- 

63,OOQ.- : Continfencies 1s 3?,000*- 
: 
: 

$?fiG,n!?CI,- : $430,000.- 

This equips the itine fo- nroductiort fro??!'Qn--! block of coal to 
RT.0 tter . 



Direct DeveloFlment Costs _ 

(Contin&lcies included under oper<tiq costs) 

Zirst block of' coal2 

c 
la) 10,000 I.en@i? : (b) 5,000' len(?;th 

: 
800’ naln sl.ope nl.us two cross- : 
cuts (100') to top and bottom : 
er,triea 1000' x 340. = ;1;40,000.- : main slope = s 4o,oocI.- 

: 
j.CJ!O’ riain CC)~:T:~, ‘or ..; . 
,160 z ‘6O,OC~O.- 1 main. c.onvegor = -60,000.- 

: 
Tar? a bottom wit ri L's : htries 
‘~t~,o@O’ x$16.W/f+. = “/To ,000 .- : ~L:~,‘~OO’ x 16.50= 165,000,-‘ 

: 
;iai.sL3.s, ass~l~mt3 ,5:$’ : 
;-;3npl~ iO,OQO = 21. raises : 

75P =‘ : Hn.i,ses 
41 x !.OO’ x ii, Co/ft* - . 67,?00.- :. 21 x 105,x 1.6.50=34,6000- 

: 
iion?l necks ?v"r\r 50' : 
\*' .;lOO ;?e> +.if:+, 6 . doom Necks 
silif'ts each -- i 5000 (600) -.-.-- 
600 .x 10,OW : 50 =60,000.- 

50 =' 3%0,00@,- : 

13~~ies as above z c37,7r:?.- : hises 34,500.- 
: 

Room necks 11s shove = :2o,ooc~,- : Xoom necks 60,300.- 
: - 

.: 
$44i,700)o- : $267.1.00.- 

: 
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iXr&t Dev'elogment Cost dreakdown '. - 

(does not include other crews or overheed) 

fm~il 3lope 

%t!.w.ted :740.'30 par foot t'3 drive im~lirlg and timber, 
plus 1;6O.W per.foot installed ,cost for conveyor. 

‘;ntr’ies 
.<: 

- , 



(a) 10,000' length 

IiriLst block --- 

(b) 5,000' leryyth 

&st block 

iecond Elock 

Average eCoxt 
1000 t:)d '2 400 fYY3 7.5 

--jT&b- 
blocks 

160,OW tuna mined 

15 blwka ‘ 

51.45 per t& 81.71 pr ,ton 



:.i : 
,. 10 blocks to mine for 1000 tons per day r 

Taodeep to mine - . 
efficJently3 

20 blocks 
>x:oo = 3.m 

19 x 2.23 

For DeveloMent costs per ton saleable coal, assume 2@ waste 'rock 1 
and slack {fines). 

,: 
tf 

j, ’ 
! 

I 

Therefore costs 

15' seam 
1.m 
m 

10’ seam 
3; 
-43 . 

7.5’ seam 

9% 

are as f0llOws: 
lC,OCC J.ens.th 

$1.25 1.1 
-43 . 

$1.81 

$2.40 

~OOG* length 

1.44 

2.14 '- 

'. 2.84 

! 

I 
(.qctu&ly 1.25 times more blocks would have to be deVeloPed to 

account for waste factori. 

i. 

For 50C t,p.d, 5GOO* length 

P Mine only half as much coal, i.e. 7.5 blocks 
Therefore Dev. costs 1 x 2.25 i 

6.5. x1.67 10.62 
7.5 JF77 a $1.75 jtoo Ave. -' 

?er.tcn saleable cod -c $2.19/tOn 

a : 



.iJo?* OTie shift per day advanOi~ilg fmtries .two wqf3; 12 feet 
of coal is ~Ieveloped, therefore totz1 tonnage rieveloped 
is: 

12*adv:ince~ xl.00' ',)lockxl@' tifdttl =48Cl tons/da/developed 
25 jix. t't/tor, 

. 



',:i~tki 
(.IJe-velop ) 

27G.@da 
YG .co 

447.55 
. ---- 

432.50 
-^-- 

. 
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?epreciation ileserve 

Assume rough overall. Jife of 10 years for surface 
and underground installations: 

(a) 10,OOOt 
Surface $550,000 
Under,yround 760,000. 

$1.,310,000 

- 

(b) 5000' I.en,yth seam 
$5.50,000 

430,000 

$980 ; 000 

:%d 
Assume iCl$ salvage value, jnterest at 6s in Sinking 

L -- 

Sinkinq Fiend- ?aywnt 
ner year = !1,210,000-132,oo) x 13 ;fjo7-.- 

9 

= 1,179&30 
1:5.;~oT- - 390,500 ner year 

( b :I 

OR ?,46'0.00 ner month 

= (gOO,OOO-9!3,000) = 892 000 = $67,00O/yenr 
x3. ?80? 17j,lKcs7 

. - ;5,60O,'m~nth 

Should al-0 a-clg to s(!r?c items cbova ,b~~t. not im;?or- 
tan?. to r,esarate sjnce write-off rate is the same. 

If 21'3 financed bg bonds, the above will. return the 
carlital hut to provide interest on bonds w 5&$: 

(a) 10,OWq lel:$h of dears !b) 5000' ‘Lenrth cf seam 
Cayi tz 1, Costs 33. ,310pooo 980,000 
Deveio~!sent to Coal 

cJr.tlnn: rcles6~~'2E LO:L Ilev. ' . e * . 
359 ,i;o* 

, 36;OOO . .( 
4 mo. wcrkirq ckpitrll 1.20,900 

ass1mivp !jev, oays for 
i. t s e 1 f' $.5@T/day x 20 
day x 3 r?n. ' _ 120,ono 

?$%,lclfl,500 TOTAI, $1,495,600 TOTAL 

ia) 2/j (~,?oy,io(!) - S!,400,000 (h) 
5"d ~1,400,000~)_ 

$2 (1,495 600) = :::9~>0,000 

12 mot. x 20 days = 321.-/say 
3 p ,p (:y~,o~b) - $22?.00,/day 

12 ma. x 20 days 

:?e turn of Investment 

Lie-turn of stockholder's investment on remainiw l/3 
should be at rate of 10s per anrum ;ylir,imum. 
(a) 1/3 (2,109,500) 105 

12 mo. x 20 days 5' $293 .OO/day (7.0,OOO' I.encth) 

(b) 1[3 (1,495,OOO 
x 20 daJsxw 

,.' 
12 ma. = L207.OO,/'day (5,000' l&gth)',, i' I '. f ' : _. 1 



., , 
.‘ Maintenance & Bepairs 

20$ tot& labor coats: 
.m i1652.W -jjti.~~ est..60 .: 

Tipple -j5G.W * .65 l 35 .233 20 

Fuel, Supplies, 5c. or,i .lG -05 ,033 l Oul 
and Services 

. 
Depreciation 

qmo 373.00 .746 l 373 ,248, ..186 

-‘. Depletion 

%ci-- 
4 mo 23.70 .048 ,924 .a6 .912 

58 Bond Interest 321. GO .642 ,321 .214 .16 

Taxes & InsuraAce . zmu.ue 5P of total 175. w 935 .175 .116 .oS 
.$35OG/da costs ._ 

EIlscellaneQus 50.0~ est. .08 .05 .033 .GT i ._ ., 
i . Royalty log/ton .I ‘0 .lO .lO .lO 

Overall cmtingencies 5% 
lC$ Return of Investorent 

; Minimum price f.o.b. Mine 
transportation to i?r. George 1.75 I..?5 1.75. 1.75 

.Blinimum Price at Prince George $9.27 $ 6.69’ ‘$5.79 $5.42 
:* 
. . 
?? ,? : 

.’ 
- :_* 

:- 

..: .- :. ,i i ‘.. -7 ‘, ’ 



(b) 5,000' length 10' seam 

500 TPD 

Development 
Breaking coal 
Other labor 
Free board 
SupervisIon and 
Maintenance & 
Tipple 
Fuel, SuppJ.ies b Ser-Llices .lO 
Depreciation 5bRJ/mo $28C;,'da .56 

2c 
De letion 
5$# B.ond interest 

.048 

Texes & Insurmce 
hii8 cellane cws 

Minimum price at Pr. George g,lO 

(cj 15. - foot seam 

Essential Differences: 

.a24 .016 

.227 

.175 :;I;. -,:’ 

.lj5 

.lC 
: yg3 ..’ 

151. ‘3 .19 l la ” ‘.. -- 
$5.00 $4.20 I 

1.7J .; ,: : 1.75 

6.75 5.55 

~eoeloprfrcnt costs only 2/'3 as math per ton 
2reaking c03t3 only - say - 4/T 8s much 
~ree bc~rd~65/8? as much since one less crew needed 

‘j”G T?D. lOii@ TPD $JOO TPD 2GI% T99p- 

Dew io_meet 
Bredking 
“‘me board .- 

Saviztjs (approx. i 

Minimum price f,o.b. Mine 
transportation to ?r.George 
E:fnimum price, at Pr. George 

5,GGO' length 

Development 
Breeking 
Free board 

t 06; J 
l - 

48 .65 . 4b .7G . 

1000 TPD 1500 TPD 

-:8 
Wnimum price f.o.b. mine k-b 
Transportation to Pr.George‘ 1: 
Minim& price at Pr. George TjTp. -qL33. 

The above cost estimates do not include any dietributing ooats ,I:* 
in Pzinoe George or points farther af$e&d. _; *.j _ .~ . I: 

..I: , ,, ,.+ _: " ', ;C,.!,7, 
j -j .$,, L< 

_ 
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