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Ph. 51~-33t?-3144~ 
P.O. 50,: 3.9183, Stn. "C", 
vnnccLJ:,2r, B.C. VSJ 4Yl. 

Mr. Paul R. Vogt, 
Exploration Supervisor, 
Imperial Oil Limited 
500 Sixth Ave. S.U. 
Calgary, Alta. TZP OS1 

Dear Sir: 
I'!Fr?itt co21 , 

Enclosed is a ccpy of Fig!lre 2 3f the CoLk~~nar Seciion 
. of the cc.31 samplod fro,1 No. 2 DrL!Iin; \:!hic5 s;ay hnve been omitted 

frOlT tile CO;)y Of t!i? Smico>. re;ozt uilhi?h ym received. 
7 *:* 
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P.D. Box 34183, Stn. “D”, 
Vancouver, B.C. U6J 4Nl. 
February 19th, 1977. 

DESCRIPTION OF PROPERTIES 

The Company holds two iron properties with large reservas and 
two coal properties with substantial reserves of good quality thermal 
coal. It also retains an interest in a limestone property which is 
well located with respect to transportation and future market growth. 

TULABIEEN COAL 

The Tulameen coal deposit, also known as Blakeburn Coal, is 
favourably located within seven miles by existing road from the rail- 
may at Coalmont. Rail distance to Vancouver is 270 miles (less than 
one half the rail distance of competing coa1.s). Roed distance to 
Vancouver is less than 200 miles. Several million tons of the coal can 
be mined from surface with quite fauourable stripping ratios. The coal 
is ranked as high-volatile bituminous “B” (Hughes, 1954) and a high- 
uolatile bituminous “C” by most previous examiners. It may be handled 
and stock-piled by normal methods without slacking or danger of self- 
ignition. 

The sulphur content of the Tulameen coal is 0.4 to 0.5% which 
is well below that of most bunker oils. The heating value of the 
Tulameen coal is about 8,000 BTU’s per pound for run-of-mine material 
or 10,500 BTU’s per pound for coal which ma’y be either a selectively 
mined product or mashed run-of-mina material. 

@ IMPERIAL METALS & POWER LTD. xrrn~~~xlrrcstroPcsPrX~~~~xx~~%rPaswlresr-w#rx 
Ph. 604-738-3144 
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LODESTONE IRON 

The Lodestone iron deposit, which contains the largest proven 
iron reserve in British Columbia is about 8 miles further along the 
existing road which serves the Tulameen coal. The main proven reserves 
are at an elevation of about 6,000 ft. while the Tulameen coal and the 
railway at Coalmont are at 4,500 ft. and 2,500 ft. raspectiwaly. The 
iron minaralization occurs in the form of magnetite contained in a large 
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ultra-basic intrusive. The intrusive is zoned llrith a dunite core sur- 
rounded by shells of clinopyroxenite. The outer shell of hornblende 
clinopyroxenite contains the higher percentage Iof iron which varies 
from 5 to 25% and also contains about 0.1% vanadium. The iron may be 
magnetically separated to provide a 68 - G$ Fe concentrate which 
contains about 0.26s vanadium. The present value of the contained 
vanadium is uncertain but may in the future contribute to earnings. 

Recent work on the Lodestone property carried out by Cleveland- 
Cliffs Iron Company under the direction of Dofasco has established that 
proven and probable reserves mithin the proposed pit limits are 
91,171,OOO tons (2,000 lbs.) with a soluble iron content of 17.3% and 
a very lolv stripping ratio of 0.05 cubic yards of waste per ton. 

ffletallurgical tests haue established that this reserve can 
produce 17,587,OOO tons of 68% * Fe dry concentrate. This quantity of 
concentrates can furnish 1.17 million tons of dry concentrate per year 
for a poriod of fifteen years. Alternatively, these concentrates can 
be processed to yield 9D0,OOO tons per year of 91% Fe sponge iron for 
a period of fifteen years. 

The Tulameen coalfield may be utilized to furnish the coal to 
reduce the iron concentrates to sponge iron. The relationship of the 
tmo deposits in distance and elevation makes it possible to convey both 
the iron and coal in slurry form by gravity pipelines to a processing 
plant at the railway near Coalmont. 

MERRITT COAL 

The,Company holds by Crown Grant the coal rights previously held 
by Middlesboro Collieries on the outskirts of the town of Merritt. The 
railmay skirts the minesite. Uater, power and all other services are 
immediately available. Rail distance to Vancouver is 230 miles. 

The coal is of similar but somewhat highter quality than the 
Tulameen coal. It is clearly ranked as high vol.atile bituminous “8”. 
At least one of the seams has fairly good coking properties but the re- 
serve contained in this seam does not warrant development as a source 
of coking coal only. In the same period of time (from about 1900 to 
1950) that several million tons of coal were mined by underground methods 
from the Tulameen deposit,an approximately equal amount of coal.was mined 
by underground methods at Merritt. 

A preliminary study of the Merritt Coal by Sumicol Consultants 
in 1970 estimated that the mineable reserves are sufficient to furnish 
about 500,000 tons (2,OOOf) of clean coal per year for a period of fif- 
teen yeass. All mining would be underground. Direct mining and mashing 

cost ulas estimated at $4.75 per ton with a 'total capital cost of 
$5,700,000. A rough updating of the 1970 estimates indicates a mining 
and washing cost of $12 to $14 per ton and a total capital cost in the 
order of $12,000,000 to $15,000,000. 

w 



It should be mentioned in connection urith the development of the 
Tulameen, Lodestone, and irterritt properties that, all are in an area with 
a mall developed infrastructure, a pleasant climate, within easy reach of 
major metropolitan centres, and favourably located luith respect to distance 
to markets. 

PEACE RIVER IRON 

The Company holds a 96 interest in two iron leases covering 
9,E!O4.5 acres in the Clear Hills district of Northern Alberta about 300 
miles northwest of Edmonton. The properties are leased from the Prov- 
ince of Alberta at an annual lease rental of s?9,804.50. The Toronto- 
Dominion Bank retains a lo;6 carried interest. Proven reserves are 
201,000,000 tons grading 34% Fe mainly in the form of weakly magnetic iron 
minerals such as goethite 
oolitic sandstone. 

(Fe20 H 0) contained in flat lying beds of 
Probable ad a+ I lonal reserues are about 1OO,OOU,@UO 

tons of approximately the same grade. The deposits may be readily mined 
by surface methods. Over-burden consists of glacial till strippable by 
drag line with a strip ratio of 3 cubic yards of waste per ton of ore. 
much test work has been done by previous holders to develop an economic 
method of upgrading the iron bearing material to a form suitable for steel- 
making. The material is inherently difficult to boneficiate and so far 
no practical method has been proven. 

An alternative steelmaking method has been extensively tested. 
Five thousand tons of ore was upgraded to a 9@ Fe sponge iron by reduc- 
tion in the R-N (nauSL/RN) coal fired rotary kiln followed by regrirding 
and magnetic concentration. The 9(rj6 Fe product was melted and refined in 
a standard electric furnace to produce good quality steel. This sponge 
iron - electric furnace method is more adaptable to small scale production 
- 500,000 tons per year or less. The kiln process works best employing 
low-quality sub-bituminous coal as opposed to high-quality coking coal 
required for the blast furnace. Large reserves of sub-bituminous coal. 
mineable by surface methnds are available within a relatively short dis- 
tance of a suitable plant site at the toun of Peace River. It is pos- 
sible that steel can be made from the oeace River ores with the advantage 
of louJ-cost fuels at a delivered cost competitive with steel produced out- 
side the Province of Alberta, 

Test, work to determine the feasibility of developing this resource 
has been continued durlnq the past two year!; by Alberta Researdh in 
Edmonton and by Energy Mines & Resources in Dttama, A progress report on 
this mark will be available early in 1977. 



c 

-PF?IZ;It%RY CRU 
\ 



,: 
. i LY’ 

. . 
.P 

. 

April 1970 

Sumicol Conslrlt.;lr.ts. Co. , Ltd. 



1 

2 

3 

4 

5 

6 

7’ 

a 
. . 

9 

10 
. 

. 11 

3.2 

Log&~ data of Ifo.2, No.j rind No.4 Drill 

Plannitl(;- area in this Report 

Coal scami13 

13 

14 

15 

1.6 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

co11actiIq of coal oemples 

Quality 

Cotll'reserven 

Quinti~ of production 

Opening of the mine 

fG.ni~ method 

Continuouo miner 

Efficiency of production on 1 unit 
continuous miner per shift 

Required numbers of continuouo miner 

Efficiency and numbers of ehuttle car 

Required numbere of main undermund 
machincry 

Life of mine 

liembero of underground men _ 

Production system 

Ikchakcal equipnont 

Inotnlled capacity 

Planning of wanhcrjr 

Flow eheet of washo?+ 

Sunmzry of investment and Dsprociation cost 

Summ~ of rttnzini; coots 

L:Ibour coats . 

kx,ponsco of materials (under&und) 

C~Aoulotion of annual power conanmption 
and power cost 

2% The problumstia points in thin Ropor't 

COHTENTS 

. 

page 1 

pa&e 1 

Pam 2 

price 2 

pw 3 

Pwq3 

PO@ 14 

paae .I4 
. 
Pwe 15 

page 2G 

puce 22 

pw 26 

Pa&e 27 

PCTC 28 

PWQ rq . 

Pw 29 



-- 

1, Introduction 

MO carried the field survey on Hcrritt Lcaae', E, Canada, in 
.~uly 1967, and had obtained tile conclusion in outlino in our prcvioun 
report (Aquat 20, 1967; Coal. 3uvey Report on Hcrritt LearJe,l?C, Cannda). 
tit wo muot survey morcover to put forward the plan of coal mine develop- 
ment. 

Thcrcforo, in previous report we recommended to do 3 drilling;3 
in lie. 2, HO. 3 and HO. 4. Latcly'the drilliwrr were completed and 
the core sample3 were sent to Japan. 

In this report, M? will look again at the coal reserve and quality 
in Herritt Lcnse from the result of 3 drilling3, nnd devise tho deve- 
lopi% plan of this mini% area, and attempt the trial calculation on 
the production cost. 

2. Logging Data of No. 2, No. 3 and No. 4 Drill 

At the 3 specified positions which had 'been appointed by ua in . 
our previous report, the 3 drilliws have been done as followa, and 
shown in Fig. 1; 

No. 2 Drill 
Dip 
Lnt. 
DeP* 
Elev. 

3; 

7; 1 
Final depth 

732: 9100 
2160 ft 

128.0 - 135.0 ft 

399.5 - 405.0 ft . * 
543.5 - 576.0 ft 
592.0 ft 

No. 3 Drill 
Dip 
Lat. 
hP. 
Elev. 

i/ 6 
# -8 
no name 
# 4 
no name 
Final depth 

9700 
2215 ft 

199.0 - 203.5 ft 
I 335.0 - 352.0 ft 

309.0 - 393.0 ft 
490.0 - 500.0 ft 
671.0 - 680.0 ft . 
Gg1.0 ft 

No. 4 Drill 
Dip 
Lat. 
hp. 
Elov. 

66::' 
11300 

2025 ft 

- 

- .x- 

._.__ ._^ . __. . ._r 
. f 



;;; (, 1cyJ.o - 1s;.o l-'; 
no nxc iy.$.O - Q&i .> It 
t 0 yia.5 _, 2;.;.0 ;t . 
no nxio 553.0 - ji$j.o It 
j; 4 462.0 -. r,'li.O ft 
no nmc 550.0 - 55&.o'-ft 
Te'ird dc?th $r,. 0 ft 

* 

3. mLnl7in i; Arm in Thic Rq;ort 

In t!le ?retious report we divided the ?l.xxing area into two arms of 
r.:or.ocllnd low dip?,cd ii nrca and synclimi steea diapcd I3 area. \:e COrdudCd 
that it v~uld 'UC difficult to mrk the coal nine in a orea for it3 conplicatecl 
~eolo;;ical s:l-Llcture. 

Consequently \re will'tske A area for evaluation alone in this report. 

4. Coal 'seam3 

The coal seam confizxd by these 3 drilis, i;o. 2, Ko. 3 and ::o. 4 have 
been corrcloted xith each o’hcr 2s 
i;ical 3tractuze, 

%lc iollowinS table accotiing to the geolo- 
distzncc md rock character of "he interval bed3 of coal 

sczxs, and thickness of coal seams, etc. 

" :: 4 20.0 4.07 5.67 71.0 

:: :r 5 5.0 3.2; 4.50 72-5 

1 iii i 1 jO.0 15.x 6.2j 94.4 

7-2 7-7 93.5 

5-6 7.5 74.7 

19.0 22.4 00.~~ 

16.1 17.7 31.0 

6.7 9.6 69.9 

21.4 20.2 75.8 
- . 

T 
I 
T- , ;; 

i 

5.7 6.0 95.0 

6.5 8.9 73.0 

&con the above ncntioncd table we have esi:Gxtod the thic!;?css of each coal 3(?31 
as follous: .' 

xazic of Avcra;;s Cror;s Thicknes3 J&:;io~ 
Cod in feet nctcr < I /J - 

il. ,i 0 10.5 (j-21) 92 

3 $ 9.25 (2.32) 72 

f 5 17-o (5*43) 7j 

:L , u 1 22.4 (G,O3) 93 - 

T 

I 
-2- 

9.67 (2.95) 

1.65 (2.03) 

13.00 (3.97) 

20.00 (6.35) 



5. 

G. 

co11cct* of Con1 Sample0 

Under conoiderntion of 
from the corcu of No. 2 Ilo. _ 

mining oondition we collected the cool samples 
3 and No. 4 drill by the method ahown in Fig. 2 - 

1iC. 4 and oamplily; data ere shown as followot 

HO. 2 Drill 

Semplo No. 

2-A 

2-B 

2-c 

2-D 

Z-E 

No. 3 Drill 

SlJmple No. Seam No. 

3-A #8 ' 

3-B no name 

3-c #4 

3-D #5 

lb. 4 Drill 

Snmplc No. Seam No. 

4'A tie 

4-B F 4 

Q.Iality 

,. . 

Crosn Th.(ft) Net Th. (ft) Ratio % 

3.91 3*41 87.3 

5.74 5.57 '97.0 

10.99 10.74 97.8 

6.01 4.09 68.1 

6.09 5.58 91.6 

Grooa Th. (ft) Net !I%. (ft)' Ratio $ 

lC.jl 16.66 90.9 

5.74 5-17 89.9 

Y-93 6.89 69.1 

17.18 14.08 81.9 
. . 

Gross Th (ft.) Net !I%. (ft) Ratio % 

6.24 5.91: 94.6 

9.28 6.70 72.3 

On all onmplco the float sink test (Pi -. 5 - Fig. 15), proximate 
lulalyoio (Table l)i coke button index test 
(7.p. '1~. iG - Fig. 26) hve boon conducted. 

t Tnb:Le 1) and fluidity test 

anulyoio, C. B. I and fluidity test, were 
Howcver, the scmploo used for 
kimmod an the flonts by 1.4 

OIlecific Gravity liquid mExod Ccl4 in benzine. 

For reference 2 
mioroocopio nnalyu13 

sruspleo, j-B rind j-D, lu~vo 
Of coal F'XtX-U~lXl~~ (Table 

boen treated throqh tho 
2). 

-3- 



TABLE I 

CHEMCAL ANALYSIS OF MERRITT COAL 

SAMPLED FROM NO..2 , NO.3 AND NO.4 DRILLING .1 

NO. of SAMPLE 
PROXIMATE ANALYSIS CAL. D.A.FCAL. FUEL TOTAL FLUID1 TY 

--- 
MAX. -MAX. 

COALSEAM NO. 
MOIS ASH VOLT. CARE. K~a)~g Kcal,kg RATtO “B’ I’ ‘t(/i’ 

% % % % 0 FLUID. T E MP.‘C 

8# 2-x.A 4.0 7.3 37. 6 51. I 7,170 8.090 1.36 I’/‘2 0.64 2.1 . 417 
-- 

5tt 2-B 3.6 7.9 38. I 50.4 7.220 8. 160 1.32 3 0.58 2.5 425 - 

I# 2-c 2.9 8.3 37. 7 51. I 7.270 8. 190 1.36 3% 0.57 5.4 430 

I* 2- D 2.8 8.6 38.4 50.2 7.260 8.200 I.31 3112 0.69 6. I. 425 

8” : 

2-E 2.9 7.3 37.3 52.5 7.370 8.210 1.4i 3 - -- u. 65 7.0 430 

3-A 3.3 7.5 38. I 51. I 7.280 8.170 1.34 2’/2 0.49 2.6 \ 430 

# 3 -6 3.2 

3-c / 2.8 

6. I 38.5 52.2 7.430 8.190 1.36 2 0.78 2.7 428 

4% 6.4 39. 5 5 1.3 7.500 8. 150 1.30 3 0.7 I 8.0 429 

5# 3 -D 2.5 7.7 36.5 53.3 7.430 8.270 1.46 2’/2 0.69 9.7 432 

8’ 4 h A 2.3 6.9 34.9 55.9 7.600 8.370 1.60 3 0.6 I 68.0 440 

4# 4 -8 2.0 g 0 34.2 54.8 7.270 8. 170 1.60 7’12 0.64 478 442 

All samples were prepared for the floats under 1.4 specific gfauity. 

1 



. 
Reaotive 

Inorts 

2/3m Ii F l&i41 

0.3 1.1 0.4 . 3.0 

Conposition Llancc Index P 0.14 
Stren,ti Index = 2.6 
Stability factor no-10 

0 Smple j - D 

Reactive . 

V4 v5 V6 v7 V6 

1/3SF Total 

. 

Total 
, 4.&i@ 

E R l/3- Total 
* . 

4.0 0.1 24.1 36.1 4.0 15.7 2.6 - g4.sl; 

Inert3 

1.1 1.1 3.0 5.2-g 

Cccposition iknco ticx = 0.17 
S+cr~*h index = 2.j 
Stability factor = 0.10 

-5- 
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NO. 2 DRILLING COLUMNAR SECTION 
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Fig. I 
NO. 3 DRILLING COLUMNAR SECTION 
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Fig. 29 

NO.4 COAL SEAM 

UNDERGROUND CONTOUR MAP 
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Fig. 31 

NO. I COAL SEAM 

UNDERGROUND CONTOUR 
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Fig. 3 -. No. 1 Drilling - Section Coal Seams 

Fig. 11 - Geological Section 

Fig. 5 - Old Drilling Columnar Sections 

Fig. 6 - Coal Seam - Sections at Old Mines and Outcrops 



Fig. 2 Na 1 Drilling Columnar Section 
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Fig 4 Geoloqicol Section of Merrill Area 
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