
Fig. L .-Geologic structure of the central part of the Rocky Mountains in the 
vicinity of Crowsnest Pass 













POSSIBLE RESERVE AREAS 

The ten samples cut on the Johnson-Beaudo 

classlflcationr 

A Medium volatile bituminous coal 

F 
Semi-anthmclte coal 
Sub-bttumlnous medium volatile coal 

G Semi-anthracite coal 4 
B 62.91 %ash Carbonaceous shale 

. 

8’ 64.04 % ash II II 
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59.59 % ash I, I‘ 

50.09 % ash 11 Ii 

E 67.15 %ash ” I, 

H 49.92 % ash II ‘I 

The coal measures in the Lower Cretaceour Age in the Crows Nest Pass 

area, British Columbla, which are below the conglomerates have an abundance 

of carbonaceous shale having a coal appearance. 

Of the four samples that are classified as coal,* Sample D has a hydrogen to 

oxygen ratio of 0.65 and Sample G has a hydrogen to oxygen ratio of 0.52 which 

is indicative of the cool having coking possibilities. Samples A and F are down 

to a hydrogen to oxygen ratio of 0.13. It must be understood that the samples 

were taken near the surface and, therefore, the results cannot be considered as 

conclusive, but they do give some indication of coal quality trends. 

Of the 47 samples listed on Tabulation 2 (taken from Bulletin 16 of the 

Canadian Geological Survey),qj7 show low volatile coal and coking possibilities. 

This is based on the A.S.T.M. “Standard Classification of Coals by Rank”. 

These have moisture and mineral matter free fixed carbon of 69 to 86 percent and 

plus 14.00 to 22.00 percent volatile matter. 
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:i.J 
The location of prospect openings where the samples were taken are shown 

on Exhibit 3 with the location numbers colored yellow. 

‘of the 17 low volatile prospects wlth coking coal possibil~ities, 5 hove strata 

dip gradients of 23’ or less] 5 over 23’; and 7 with no dip gradient recorded. The 

two samples, D and G, taken by Johnson and Beaudofn have dip.gradIents of 66O 

and 730, respectively, 

. -’ “’ 

The geological description of the area describes the four anticlinal axes 

running along the top of the mountains in a northwest direction with malor faults 

having a strike direction of N 60’ W. The photogrophs taken on the field trip by 

Johnson and Beaudoin show the timberline which is approximately at 4500 ft. 

elevotion. The strata is steeply pitching along the major valleys and in areas 

such as Operator Mountain and Ranger Creek the strata above the timberline appears 

to have a gradient under 20’. See Exhibits 4, 5 and 6 for pictures of the area. 

Considering the pictures, Maiioch’s geological description, Bulletin 16 and .,. -.+.’ 

the Johnson-Beaudoin field trip observations, we have selected five areas which 

should be investigated, namely: (See Exhibit 3 for location) 

Area Name Acres 

1 Operator Mountaln 8,000 
2 Mount Laldlaw 30,000 
3 Ranger Creek 50,000 
4 Mount Gunanoot 50,000 
5 McEvoy Rfdge 50,000 

Two of the five areas, Ranger Creek and Mount Gunanoot, start at major 

divides, the Skeena-Spat&e Rivers and Kluayetz Creek-Kluatantan River. it is 

our opinion that in these areas there could be less faulting and more uniform strata 

‘./ 
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than in the other areas. Aho, we feel that away from the major fault zones the 

coal will be of medium to low volatile quality and a sizeable portion of It will be 

of metallurgical quallty. 

Reserve Requirements 

A mining operation in the Groundhog Area will require a minimum of 

100 milllon recoverable tons of coking coal, or a 4 mflllon ton per year operation 

for 25 years. 

Assuming 10 ft. of metallurgical quality coking coal in one or two seams 

and 60% mlning recovery and 70% preparation plant recovery, the &e of the 

reserve would be: 

1800 ton5 per acre-foot x 10 feet = 18,000 tons of raw coal 
in place per acre 

18,000 tons x 60% x 70% = 7,500 tons recoverable coal per acre 
(Metallurgical quolity) 

100 million tons .C 7,500 tons per acre = 13,400 acres of cool land 

The required acreage will vary with any multiple of 10 feet of coal. 

The five possible areas range from 8,000 to 50,000 acres, providlng 

selectivity In choosing the inittal mining area. 
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Exploration 

.J 

,-. 
w 

Bosed on the initial field trip we recommend: 

Phase 1: 

One geoiogtst and one cameraman with pilot and helicopter to photograph 

the selected areos. This work should be done with sufficient snow on the 

ground to give a good contrast of the structure. Allotted time is three 

weeks including allowance for weather. This time element will permit 

a limited amount of ground reconnaissance. 

Phase 2: 

Select the two most likely areas and do a comprehensive geologic mapping 

on the ground. Allotted time Is three months for six geologists and four 

laborers plus a pilot and helicopter. 

The above program will last through the summer. During winter months 

field work can be mapped in detoil. 

Phase 3: 

After Phase Two personnel have been on the iob five weeks, a small core 

drill will be scheduled to begin operotion. The holes should be spotted 

to be 200 to 800 feet deep. The drills should be equipped with wire 

cutting core gear for good core recovery. The driller should guarantee 

coal cores as the quality will be important. 

The estimated cost of Phases 1, 2 and 3 will range from $200,000 to $250,000. 

At the end of four months the project should be appraised and a determination 

made as to future money expenditures and method of operation. 



Mining Program 

The 100 miillon ton reserve would support an annual production of 4 million 

tons for 25 years. All tonnage figures are based on low volatile clean coal of 

metallurgical quality. 

The reserve area should have mining conditions wlth a maximum of 150 

gradient and seam height ranging from 5 to 15 feet. This will permit high-speed 

continuous mining or a combination of development with continuous miners and 

longwall work for production. The mining conditions will have to permit a 

minimum of 20 tons of clean coal per man shift. 

The estimated cost of equipment replacement is as: folk&: 

3 

Annual Productioni tons 
Working Days per Year 
Clean Coal per Work Day, tons 
Reject of Coal Mined, percent 
Tons per Man Day 
Number of Men Required 
Mining Equipment, including 

preparation plant and power 
Housing, including utilities 

and recreation 
Roads 
Miscellaneous Expense 
Unforeseen Expense, (10%) 

Total Estimated Cost 

Estimated Production Cast: 

Total Cut of Pocket Cost 
Depreciation 

Original Investment 
Equipment Replacement 
Mine Extension 

4,000,000 
223 

17,750 
30 
20 

900 

$60,000,000 

$12,000,000 
$ 2,000,000 
$ 1,000.000 
a 7; 500; 000 

$82,500,000 (Us$) 

$4.000 I 

.835 
,400 
.lOO 

Total Cost, before money rental, rerurn 
on investment and income taxes $5.335 
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The estimated realization, f.o.b. ship, Stewart, &Itlsh Columbia, is 

$12.50 per ton. This would ieave’$7.165 per ton for’plpeline transportation 

(120 miles), return on investment ond income taxes. 
,, 

The cost figures and realization are based an U.S. dollan. 
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ACQUIRING COAL LAND 

The regulations governing the mining of coal in British Columbia are set 

forth tn the Coal Act, R.S. 1948, c. 209, S. 1. 

Ail coal in the Groundhog Coalfield of British Columbia belongs to the 

Crown. There are two methods of obtaining the right to mine this coal: 

1. Coal Lease: 

Under the terms of a coal lease, the lessee agrees to produce not less than 

10,000 tons nor more than 100,000 tons OF coal per year. The term of a lease 

is for 20 years. Successive renewals are obtainable for ZOOyear periods, or less 

if the coal reserves are exhausted within the period. A lessee may acquire as 

many leases as are needed for the size of the operation. A lease is granted only 

after the location has been held under a license and the annual tonnage has been 

increased to at least 10,000 tans of cool. All of the work required to be done 

on a group of leases may be done in any one or more of the leases. A lease 

locatfon shall be one square mile in area unless the coal land is of less area. 

The lease shall be square in form unless the cool land is less than one square mile 

in area. in surveyed territory the boundaries of the lease shall conform to the 

boundaries of sections, lots or legal subdivisions; in unsurveyed territory the 

boundaries shall run north and south and east and west and bearings shall be 

astronomic ; A lessee shall not commence mining operations without first sub- 

mittlng a plan of the operation to and obtalning the a&roval of the Chief in- 

spector of Mines. Each lessee shal I pay a royalty of 2% on every ton of coal 

shipped, exported, or in any way delivered from the location. This royalty 
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shall be paid monthly. The rental for a lease shall be $1 .OO per acre, per annum, 

payable yearly in advance. The fee for the issuing of a lease and for a renewal 

of a lease is $25.00 far each lease. 

2. Coal License: 

A legal post must be firmly planted in the ground at the southeast corner of 

the location. Another legal post must be planted in a conspicuous place in the 

location which will denote the distance and direction to the southeast corner. 

An application for a license in unqurveyed territory shall be made within 30 days 

after the date upon which the tract applied for was staked. A licensee will 

undertake to do development work and mine coal according to a plan of operation 

approved by the Chief Inspector of Mines. ‘A license is governed by the same 

dimension5 as a lease and a licensee may hold as many licenses as requtred for his 

operation. The rental for a license shall be 50~ per acre in addition to the 

royalties of 25~ per ton of coal shipped. If development work of $7.50 or more 

per acre is done, the 50~ rental shall be rebated. The fee far a license or a 

renewal after each one year period is $25.00. 

Summation 

Cne Sq. Mile Period Royalty 
Area (year) Per Ton 

Yearly Rental 
Per Acre Total 

Issuing 
and 

Renewal 
Fee 

Lease 20 $0.25 $1 .oo $640.00 
License 1 $0.25 $0.50 $320.00 

Noter A license must be issued before a lease can be applied for. 

$25.00 
$25.00 
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The cost of a license for exploration work is $25.00 per square mile plus 

$0.50 per a& rental and royalty of 2% per ton when cool Is mined; A:lease 

can be obtalned for a 2Oyear period at the rate of $1 .OO per acre per year plus 

a 2% per ton royalty. The issuing of a lease is $25.00 per square mile. 
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PBTTSBURGH TESTING LABORATORY IBTABLIIIWID Ia01 
PITTSBURGH. PA. 

REPORT PG-14121 

November 28‘. 1966 

Analysis of: 

Marked: 

Submitted by: 

Reported to: 

COAL 1. T. B. 8, ASSOCIATES 
” B” 

#2 Location, No. 1073 

,John T. Boyd 6 Associates 

John T. Boyd 8 Associates 
1319 Oliver Building 
Pittsburgh, Pa. 15222 

Moisture 
Volatile Matter 
Fixed Carbon 
Ash 

Sulfur 
BTU Per Pound 

Carbon 
Hydrogen 
oxygen 
Nitrogen 
Sulfur 
Ash 
Free Swelling Index 

3- Client 
Attn:' L. M. Thomas 

mak 

As Received Dry Basis 

26.68% --------- 
12.93% 17.63% 
14.48% 19.73% 
45.91% 62.62% 

0.12% 0.16% 
2,343 3,196 

em_--- 25.44% 
-em-m- 0.87% 
------ 10.58% 
-_-e-m 0.33% 
-m---e 0.16% 
-em--- 62.62% 
1 (Non Caking) 

PITTSBURGH TESTING LABORATORY 



PITTSBURGH TESTING LABORATORY 
ESITABLISWLD 1(1*1 

PITTSBURGH. PA. 

Analysis of: 

Marked: 

Submitted by': 

Reported to: 

REPORT 
ORDER NO. PG.14121 

November 28,. 1966 

COAL J.T.B. &ASSOCIATES 
"A" 

Wl Location, No. 1068 

John T. Boyd & Associates 

John T. Boyd S Associates 
1319 Oliver Building 
Pittsburgh, Pa. 15222 

As Received Dry Basis 

Moisture 
Volatile Matter 
Fixed Carbon 
Ash 

Sulfur 
BTU Per Pound' 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Sulfur 
Ash 
Free Swelling Index 

22.35% -s------- 
21.35% 27.50% 
48.85% 62.91% 

7.45% 9.59% 

0.33% 0.43% 
8,379 10,791 

------ 70.73% 
-----a 2.16% 
------ 16.02% 
------ 1.07% 
------ 0.43% 
T_m--m 9.59% 
1 (Non Caking) 

PITTSBURGH TESTING LABORATGY 

R&d+ 
Manager,'Chemical Div' ion 

3- Client 
Attn: L., M..Thomas 

mak 



PITTSBURGH TESTING LABORATORY 

REPORT 
PG-14121 

0 
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November 28, 1966 

Analysis of: 

Marked: 

Submitted by: 

Reported to:, 

COAL J,. T. B. & ASSOCIATES 
“B, II 

No. 2 Location, No. 1070 

John T. Boyd ti Associates 

John T. Boyd 6 Associates 
1319 Oliver Building 
Pittsburgh, Pa. 15222 

Moisture 
Volatile Matter 
Fixed Carbon 
Ash 

Sulfur 
BTU Per Pounds 

As Received 'Dry Basis 

27.28% -m----mm- 
13.21% 18.16% 
12.94% 17.80% 
46.57% 64.04% 

0.09% 0.12% 
2,118 ,. 2,913 

Carbon ----me 23.92% 
Hydrogen -m--m_ 0.89% 
Oxygen --v-m- 10.66% 
Nitrogen -mm-'_- 0.37% 
Sulfur ---w-m 0.12% 
Ash -m--m- 64.04% 
Free Swelling Index 1 (Non Caking) 

PITTSBURGH TESTING LAB0 TORY 

Ro&&+ 
Manager, Chemical Di ision 

3 - Client 
Attn: L. M. Thomas 

mak. 
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BBTTSBLJRGW TESTING LABORATORY E*,*BLm”sD tall, 
PITTSBURGH. PA. 

REPORT PG-14121 

November 28, 1966 

Analysis of: COAL J. T. B. & ASSOCIATES 
"C" 

Marked: ff3 Location, No. 1071 
I 
I Submitted by: John T. Boyd 6 Associates _. 

Reported to: John T. Boyd & Associates 
1319 Oliver Building 
Pittsburgh, Pa. 15222 

Moisture 
Volatile Matter 
Fixed Carbon 

O' Ash 

Sulfur 
BTU Per Pound. 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Sulfur 
Ash 
Free Swelling Index 

P 

As Received Dry Basis 

29.24% --------- 
14.25% 20.14% 
14.34% 20.27% 
42.17% 59.59% 

0.08% 0.12% 
2,487 3,515 

--w-m- 27.67% 
e-m_-- 0.90% 
--w-mm 11.41% 
----mm 0.31% 
---m-m 0.12% 
-^-me- 59.59% 
1 (Non Caking) 

ITTSBURGH TESTING LABORATORY 

3 - Client 

I4 
Attn: L. M. Thomas 

mak 
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Analysis of: 

Marked: 
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#6 Location, No. 1069 

Submitted by: John-T. Boyd 6 Associates 

Reported to: John T. Boyd E Associates 
1319 Oliver Building 
Pittsburgh, Pa. 15222 

Moisture 
Volatile Matter 
Fixed Carbon 
Ash 

Sulfur 
BTU Per Pound. 

28.70% --------- 
16.21% '22.73% 
19.38% 27.18% 
35.71% SO.O9% 

0.14% 0.20% 
3,194 4,479 

Carbons s-m_-_ 34.22% 
Hydrogen -w--m_ 1.02% 
Oxygen --m-mm 14.01% 
Nitrogen --w--s 0.46% 
Sulfur --m--m 0.20% 
Ash --_-mm 50.09% 
Free Swelling Index 1 (Non Caking) 

3- Client 
Attn: L. M. Thomas, 

mak 

As Received Dry Basis 

PITTSBURGH TESTING LABORATORY 
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Analysis of: 
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Reported to: 

COAL J. T.B. 8, ASSOCIATES 
“0” 

#5 Location, No. 1072 

John T. Boyd & Associates 

John T. Boyd 8' Associates 
1319 Oliver Building 
Pittsburgh, Pa. 15222 

Moisture 
Volatile Matter 
Fixed Carbon 
Ash 

Sulfur 
BTU Per Pound 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Sulfur 
Ash 
Free Swelling Index 

PITTSBURGH TESTING LABOJATORY 

Attn: L. M. Thomas 

Manager, Chemical 

3 - Client 

As Received Dry Basis 

9.97% -------me 
7.47% 8.30% 

55.96% 62.15% 
26.60% 29.55% 

0.54% 0.60% 
9,105 10,113 

--mm-- 63.03% 
-..m--- 2.26% 
---m-e 3.43% 
-e-m_- 1.13% 
____-_ 0.60% 
-m--mm 29.55% 
1 (Non Caking) 

mak 
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REPORT 
PG-14121 

November 28, 1966 

Analysis of: 

Marked: 

COAL J.T.B. 8, ASSOCIATES 
“E” 

#7 Location, No. 1076 

Submitted by: 
. 

John T. Boyd 4 Associates 

Reported to: John T. Boyd S Associates 
1319 Oliver Building 
Pittsburgh, Pa. 15222 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Sulfur 
Ash 
Free Swel ,ling Index 

Moisture 
Volatile Matter 
Fixed Carbon 
Ash 

Sulfur 
BTU Per Pound 

As Received Dry Basis 

27.88% vm---w--- 

13.26% 18.38% 
10.43% 14.47% 
48.43% 67.15% 

0.09% 0.12% 
1,702 2,360 

mm-am- 20.47% 
------ 0.87% 
-mm--e 11.08% 
m-v-e- 0.31% 
-w-mm- 0.12% 
------ 67.15% 
1 (Non Caking) 

PITTSBURGH TESTING LABORATORY 

3 - Client 
Attn: L. M. Thomas 

mak 
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Analysis of: COAL J. T.B. 8, ASSOCIAI 
“F” 

Marked: #4 Location, No. 1075 

Submitted by: 

Reported to: 

John T. Boyd 4 Associates 

John T. Boyd S Associates 
1319 Oliver Building 
Pittsburgh, Pa. 15222 

As Received Dry Basis 

Moisture 22.23% mm---..--- 
Volatile Matter 17.93% 23.06% 

0 Fixed Carbon 46.19% 59.39% 
Ash 13.65% 17.55% 

Sulfur 
BTU Per Pound' 

0.33% 0.438 
7,735 9,946 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Sulfur 
Ash 
Free Swelling Index 

3 - Client 
Attn: L. M. Thomas 

mak 

_-mm-- 64.58% 
w--,-mm 1.90% 
-mm-e- 14.33% 
--_-em 1.21% 
m--e-m 0.43% 
i----- 17.55% 
1 (Non Caking) 
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Analysis of: 
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Submitted by: 

Reported to: 

COAL J. T.B. 8, ASSOCIATES 
“G” 

#9 Location, No. 1074 

John T. Boyd 8 Associntes 

John T. Boyd & Associates 
1319 Oliver Building 
Pittsburgh, Pa. 15222 

As Received Dry Basis 

Moisture 14.17% mm-mm---m 
Volatile Matter 10.49% 12.22% 
Fixed Carbon 70.03% 81.59% 
Ash 5.31% 6.19% 

Sulfur 0.50% 0.58% 
BTU Per Pound 11,660 13,585 

Carbon -w-w-- 83.97% 
Hydrogen ______ 2.79% 
Oxygen mm---- 5.36% 
Nitrogen -___-- 1.11% 
Sulfur ---mm- 0.58% 
Ash ------ 6.19% 
Free Swelling Index 1 (Non. Caking) 

PITTSBURGH TESTING LABORATORY 

3 - Client 
Attn: L. M:Thomas 

mak 



Analysis of: 

Marked: 

ORDER NO. 

REPORT PG-14121 

November 28, 1966 

COAL J. T. B. 8, ASSOCIATES I 
“H” 

#0 Location, No. 1077 I 

Submitted by: 

Reported to: 

John T. Boyd & Associates 

John T. Boyd & Associates 
1319 Oliver Building 
Pittsburgh, Pa. 15222 

As Received Dry Basis 

Moisture 
Volatile Matter 
Fixed Carbon 
Ash 

29.31% ee--eeme- 
16.29% 23.04% 
19.11% 27.04% 
35.29% 49.92% 

Sulfur 
BTU Per Pound 

0.14% 0.20% 
3,094 4,377 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Sulfur 
Ash - 
Free Swelling Index 

m---mm 34.69% 
--mm_- 1.12% 
q--s-m 13.41% 
-----m 0.66% 
___-_- 0.20% 
----mm 49.92% 
1 (Non Caking) 

3 - Client 
Attn: L. M. Thomas 

mak I 
I c 

PITTSBURGH TESTING LABORAT_ORY 

Manager, Chemical Desion 
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JOHN T. BOYD, & ASSOCIATES 

Coastal Coal Co., Ltd. 
5383 Granville Street 
Vancouver, British Columbia 

Attention: 

Dear Sirs: 

Mr. Aust1n.G.. E: Taylor 

In this cover is our report on the Groundhog Coalfiold, 
Wish Columbia, Canada. The area, covering approximately 
150 square miles, is located 150 miles north of Hazelton ond 
95 miles northeast of Stewart in..the Cassiar Dlstrlct. 

Mr. E. P. Johnson, of John 1. Boyd & Associates, and 
Mr. knand tleaudoin, of Coastal Coal Co. Ltd., spent Gcto- 
ber 6 through 10, 1966, In the orea studying general conditions 
and obtaining coal samples. 

The result of this field trip and an analysis of all avail-- 
able facts and pertinent data have led to the conclusions of 
the engineer-writers as presented In this repart. 

Very truly yours, 
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GENERAL STATEMENT 

The Groundhog Coolfield is located in one of the most inaccessible sections 

of British Columbia. At the present time the only means of access to this area 

is by packhorse or helicopter. There is a dry weather rood along the Bell Irving 

River 40 miles southwest of the area. 

The summer climate is cool and wet wlth temperatures ranging from 26 to 

84 degrees F., whereas the winter climate has a low of minus 40’ F. and averages 

minus 20’ with 4 to 8 feet of snow. Snow can be expected in the oreo from 

mid-September to mid-%une which provides o minimum period of good weother. 

for prospecting. 

Between 1904 and 1912 prospecting and development work was carried on 

in the area. At that time it was considered, the largest area in Canada under- 

lain by anthracite coal . 

In 1948, A. F. Buckhom and 8. A. Lotour of the Department of Mines and 

Techni coi Surveys, Geol ogical Survey of Canada, began a resurvey of the field. ,,,.. ?.. ~ 

They ,occumul ated al I avai lab1 e data and together with the results of the summer’s 

field work publ ished Bulletin 16, “The Groundhog Coal field, British Coi umbio”. 

The report showed information on ‘192 occurrences of coal seams with 

proxi mate analysis work done on 47 samples, as shown on Tabulation 2 of this 

report. In addition, during the October 1966 ,field trip of Johnson and Beaudoi n 

10 samples were obtained. Proximate and ultimate onal yses determinations were 

mode and the resui ts ore shown on Tabulation 1 of this report. 



To develop on economical ly mineable coal reserve in the Groundhog 

area will require, 

Rail or pipeline transportatlon to the seaport at Stewart, 
British Col umbla. 

04 

(4 

(4 

All weather road to Stewart. 

Communications 

Housing with complete townsite facilities in the Groundhog 
area. 

2 

Capital expend1 ture for the above would require a mini mum of 100 million 

recoverobl e tons of metal lurglcal qua1 lty coal which coul d be mined for a maxi - 

mum production cost of $5.00 per ton. 

The engl neer-writers of this report develop the exploration requirements 
\ 

and eval vote the posslbillties of developing a large economical coal reserve of 

metal lurgicol qua1 ity. 

Respectfully submitted, 

JOHN T. BOYD 8 ASSOCIATES 
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SUMMARIZED FINDINGS 

The following sections of this report; together with the tabulations and the 

exhibits, support these summarized statements. 

f/4@0 

1. The Groundhog Coolfield covers on area of 150 square miles. It is 150 

miles north of Nazelton and 95 miles northeast of Stewart, British Columbia. 

2. The only access to the Groundhog Coalfield is by helicopter or packhorse. 

The nearest dry weather road is reported to be 40 miles northwest along 

the Bell-lrvlng River. 

3. Summer climate fs cool and wet with temperatures ranging from 26 to 84 

degrees Fahrenheit. Winter temperatures average minus 20 degrees 

Fahrenhelt. Snow ranges from 4 to 8 feet in thickness. 

4. From 1904 through 1912 extensive prospecting work was carried on in the 

area. In 1948 the Geological Survey of Canada made a resurvey of the 

field. By accumulating all available data and the one summer’s work, 

they published Bulletin 16. it describes the general geology of the areo, 

tells of 192 observed coal occurrences and has unalytlcal data on 108 

sompieq some arecrs have sample duplication. This report tabulated in- 

formatlon on 47 of these samples (see Tabulation 1). 

5. There hm not. been sufficient field work done to construct a geological mop 

of the Groundhog Area locating the malor faults and generai structure. 
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6. The geologic structure of the Groundhog Field is complex. In general, 

the strata appear5 to lie in folds overturned to the northeast whose axes 

strike to the northwest, with general dip of strata to the southwest, though 

locally measures ‘can dip to the northeast. The main rivers and mountain 

ranges are in a northwest-southeast direction with the top of the mountain 

range5 anticlinal. With the folding there are maior faults which have 

strike5 of approximately N 60,W. 

7. The classifltiation of coals by rank, a5 approved by the American Standards 

Asrociation, are: 

Class of Coal Fixed Carbon” Volatile+ 

Anthracite 92 to 98 % 2 to 8 % 
Semi-anthracite 86 to 92 % 8to14% 
Low volatile bituminous 78 to 86 % 14to22% 
Modlum volatile bltuminow 69 to 78 % 22 to 31 % 
High volatile bituminous** Mlnus 69 % Plus 31 % 

l Mineral matter free basis. 
l * Minimum of 14,000 B.t.u. with natural bed moisture. 

Note: The above cla5slftcations can be made from proximate analysis of 
coals. 

8. The second determining factor ir oxygen content. Coke of best quality is 

made from coals of relatively low oxygen content or having a hydrogen- 

oxygen ratio of .60 or more with a minimum of .55. Thls determination 

requires an ultimate analysis of the coals. 

9. Of the 47 coal prospect areas having proximate analysis made, 17 show low 

to medium volatile coking coal characteristics (marked yellow on Exhibit 3 

tabulation). 



10. 01 the Johnson-Beoudoin field trip in October 1966, ten samples were cut 

ond analyzed . Samples A, D, F and G were coal with the balance of 

the samples carbonaceous shale. 

11. Sample G (Eeirnes Creek) had a .52 hydrogen to oxygen rotio and Sample 

D (Panorama Mountain) had,.65 hydrogen to oxygen ratio. The coals, 

however, ore in the semi-anthracite closslficotion. 

12. “Selection of Cools f& Coking” from Fueir ond Combustion Handbook states 

that up to 10% of anthracite cool can be used as a blend in coke making 

to on advantage; however, in the United States a very limlted amount is 

used; this could be due to the cost of mining and freight rotes. 

13. The writers of this report believe that low to medium volatile metallurgical 

cokfng cool is ovoilable in the Groundhog Coalfield. Most of the prospect 

openings have been along the major volleys and thus could be along major 

foults. The strata in most cases is steeply pitching ond has been subject 

to great pressure. 

14. Five potential areas ore located (see Exhibit 3); these should be investigated. 

The areas are: 

Operator Mountain 8,000 acres 
Mount Laidlow 30,000 acres 
Ranger Geek x),000 acres 
Mount Gunonoot 50,000 acres 
McEvoy Ridge 50,000 acres 

5 
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15. Due to the location of the Groundhog Coalfield, it will require a minlmum 

of 4 millidn tons of low volatile metallurgical coal per year to support a 

pipeline or railroad to Stewart, British Columbia, o seaport. This pro- 

duction requires a mlneable coal reserve of 100 million recoverable tons. 

16. To develop a 100 mllllon ton cool reserve requires an extensive explaratlon 

program. The first summer’s work Is divided into three phases at an edi- 

mated cost of $200,000 to $250,000. ‘. 

17. The r&mated required ‘capital expenditure to install a mine ivlth 4 million “’ 

tons annual capacity is 582,500,OOO. This cost includes housing, coal 

preporotlon and mlnlng equipment, but does not include the roilrood or 

plpeline to Stewart. This estimate is preliminary and would need to be 

worked in detail after the reserve is proven. 

18. The coal reserve should have a gradlent of under 15 degrees. This will 

permit high-speed mining with either continuous or longwall minlng methods. 

The geologlaal conditions will have to permit 20 tons per man day to make 

the project feasible. 

19. The estimated production cost IS, 

Total Out of Pocket Cost $4.000 
Depreciation - Original Investment .835 

Equipment Replacement .400 
Mine Extension .lOO 

Total Cost (befqre money rental, return - 
on investment and income taxes) 55.335 



20. The estimated realization, f.o.6. ship, Stewart, is $12.50 per tan. This 

would leave $7.165 per tan for pipeline transportation (120 miles), return 

on investment and income taxes. 

All cost figures and realization are based on U.S. dollars. 
/ 
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GENERAL GEOLOGY 
Groundhog Areo 

The rock5 of the Groundhog Areo consist of a thick succession of conglom- 

erates, sandstone, shale, coal and beds gradational between these types. The 

succession is a monotonous alteration chiefly of sandstone.and shale not readily 

divisible into well-defined formations. 

Malloch, a geologist, split the rock5 of the Groundhog Area into a lower 

and upper part of the Hazelton Group with the upper strata being of the Skeena 

series. The Hazelton Group was thought to be Jurassic, the Skeeno series, 

Lower Cretaceous, and the boundary between was placed somewhat arbltrarily 

just below the coarse crumbly conglomerates. The coal seams ore thought to 

be confined to the Skeena series. There appears to be a correlation with the 

Kootenay and Lower Blairmore of ;Aiberta of the Lower Cretaceous Age.. The 

best cool appear5 to occur in rocks of the Blalrmore Formation. 

The geologic structure of the Groundhog Field is complex and is dlfflcult 

to describe. In generol, the strata appear5 to lie in folds overturned to the 

northeast whose axes strike to the northwest, with the general dip of the strota 

to the southwest, though locally measure5 con dip to the northeast. With the 

folding’ there has been pronounced faulting with the general strike N 60’ W and 

in mony cases In the nature of thrust faults. 

The main rivers and mountaln rangcs are in a northwestaoutheast direction 

with the top of the mountain ranges antlclinal which rubstontlates Malloch’s 

geological description. 
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Malloch describes the general geological structure of the Groundhog Field 
. 

as follows: 

There Isa somewhat close correspondence between the main topographic 
forms exhibited In the field and the geological structure. Fours mountain ranges 
are present in the district and strike northwest parallel with one another and with 
the three longitudinal valleys that traverse the district. The most easterly of 
these ranges forms the northeast slope of the Kluatantan River-Kluayetz Creek 
longitudinal valley. The next range to the west lies between the Kluatantan 
River-Kluoyetz Creek and the Skeena-Spatsizi longitudinal valley; the third 
range borders the Skeena-Spatsizi valley on the southwest; the.fourth range 
borders the Nass longitudinal valley on the northeast and Is separated from the ’ 
third ronge by a depression. 

Each of these four ranges has, in places at least, broad summits cut by 
deep transverse clrques. The bounding slops are steep and each range presents 
the same broadly developed geological structure. in each case the southwestern 
slopes consist of strata of the two lower groups of the Skeena series, dlpping to 
the southwest at angles of 30 to 40 degrees. These measures appear to form the 
western limbs of overturned anticlines. On the summits of the ranges, strata of 
the lower portion of the Skeena series are exposed also, but dip ond strike in 
various directions and, as a rule, with much lower angles of dip. These 
measures presumably lie close to the plane of the main anticlines expressed by 
the ridges, but are, in general, separated by thrust faults from the more regularly 
dipping strata on the southwestern slopes of the ranges. 

The Irregularly dipping strata of the summits are in their turn thrust north- 
eastward over another fault block which in the case of the range lying east of 
the Kluatontan River-Kluayetz Creek valley, belongs to the Hazelton group 
which outcrops along the northeostern border of the field and marks, in a gen- 
eral way, the position of the moin anticllnol axis of this range. In the case of 
the next mountain range to the west, lying between the Kluayetz Creek-Klua- 
tantan and the Skeena-Spatisizi valleys, the position of the main anticlinal axis 
is indicated in port by outcrops of the Hozelton group occurring along a sinuous 
bond, striking to the northwest along the northeastern slopes of the range. The 
third major anticlinol expressed by the range bordering the Skeena-Spatisiri 
valley on the west, is also indicated by an irregular bonkline area of the iiazel- 
ton group striking to the northwest along the southwestern summit of this range. 
The fourth major anticlinal axis, developed in the lower strata of the Skeena 
series, follows the southwestern side of the summits of the range bordering the 
Nass valley on its northeastern side. 

The northeastern slope of the onticlinal range bordering the field on the 
eost was not vlsited, but presumably exhibits the same general structures believed 
to be present in the three parallel ranges lying to the west within the limits of 
the coalfield. In the case of these three main ridges on their northeastern 
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slopes below the major antlcllnal axes, the strata belonging to various divisions of 
the Skeena series dip in general to the southwest, and apparently form the eastern 
overturned limb of the major anticlines, but these measures are also traversed by 
thrust faults and furthermore in places at least are bent in major or minor synclines. 

The four mountain range5 are thus believed to represent, in a general woy, 
overturned maior anticlinal folds deformed by thrust faults and minor crumples and 
folds. The three maln, longitudinal volley5 and the parallel depressed area lying 
between the Skeena-Spatisizi and the Nass valleys, are believed to mark, in an 
analogous fashion, the positions of the major synclines along which, in general, 
the strata are less steeply inclined than on the limbs of the folds. These synclinal 
portions are doubtless bounded by thrust faults and ore deformed by minor crumple5 
and folds, but the geological structures are not clearly exposed in these overlying 
areas where drift and forest growth hide the bedrock. 

The above description glves, in a generalized fashion, an outline of the 
major structural feature5 of the field. but, owlng to the presence of minor crumples 
and folds and perhaps more especially because of the presence of the numerous thrust 
faults which do not strike parallel with the matn axes of foldlng but cut across the 
axial lines at an acute angle, there are many exceptlonal features that apparently 
do not correspond wlth the general plan. For instance, the range lying west of the 
Skeena-Spatisizi divide is capped by strata of the highest group (No. 1) of the 
Skeena series forming an area 4 to 6 miles wide, in which the strata generally ex- 
hibit a flat synclinal structure, but, in common with the rest of the field, are crossed 
by faults. 

Although the general strike of the strata is northwest, there are thrust faults 

which strlke more acutely approximately N 60’ W which complicate the general 

structure. In almost all of ,the cases, the faults are marked by steeply dipping 

beds resulting from the drag effect of the faulting. The beds near the fault line 

exhibit the pronounced metamorphism and in many.cases where coal seams occur in 

this steeply inclined strata, the coal Is crushed to powder and intimately mixed with 

fragment5 of shale as though there had been differential movement between the beds 

on each side. 

There has not been sufficient geological work done in the Groundhog reserve 

area to actually locate the antlclines, synclines, major faults, ond other geological 

features which would permit mapping of the area. 
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Figure 1, following this text, shows typical geologic structure of the 

central part of the Rocky Mountains in the vicinity 6f ‘the Crows Nest Pass Coalfield. 

This area is 750 miles southeast of Groundhog with the .coal seams being of medium 

and low volatile coals~ a portion of the seams has good coking characteristics. 

The Kootenay coal-bearing formation is colored red on the sections. 



PRESENTATION OF THE EXHIBITS 

‘L-J 

Ail of the report’s exhibits are enclosed in the Exhibit SectIon of the report. 

d 

This chapter presents the exhibits individually with explanatory text. 

The exhibits are: 

Exhibit 1: Scale, 1” = 30 miles 

General map of a maior portion of Edjtlsh Columbia and Alberta and a 

> portion of southeastern Alaska. The exhibit Is a photograph of a Department of 

Lands, Forests and Water Resources, British Columbia, map and shows, 

1. General outline of the Groundhog Caalfield 

2. Proposed routes far pipeline or rail to sea water. 

3. Seaport of Stewart, British Columbia and Portland Canal to 
the Pacific Ocean. 

4. Helicopter route from Smithers, British Columbia, to the 
Groundhog Coalfield. 

Exhibit 2: Scale, 1” = 4 miles 

Map of the Groundhog Coalfield showing, 

1. 

2. 

3. 

Location of 
a. Approximate Groundhog boundary 
b. Proposed pipeline or to91 route 
C. Helicopter route traveled by John T. Boyd 8, Associates 
d. Land recording district boundaries. 
e. Reserve 0253450 boundaries. 
f. Areas sampled by John T. Bayd & Associates 

i’ 
Proposed drill holes 

. Possible town and plant site location. 

Contour lines on 500 ft. intervals and streams, lakes and rivers. 

inset with tabulated sample analysis date (see Exhibits 2 and 3 
far location). 

11. 

3 
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Exhibit 3: Scale, 1” = ,ggM) feet 

Map of the Groundhog Coalfield showing 

12 

1. Locotlon of 
a. Approximate boundary of Groundhog Coolfleld. 
b. Somplsd areas described in Bulletin 16 with analysis, 

R.t.u.‘s, seam thickness, strike and dip recorded. 
C. Areas sampled by John T. Royd B Associates 

a. Contour liner on 500 ft. lntervols and streams, lakes and 
rivers. 

3. Possible areas of low volatile, metallurgical coal. 

Exhibit 4: Not to Scale 

Photographs of the Groundhog Coalfield area showing 

1. Grossman Peak area 

2. Panorama Lake area 

3. Panorama Mountain area 

Exhibit 5: Not to Scale 

Photographs of the Groundhog Coalfield area showing 

1. Gperotor Mountain area 

2. lonesome Creek 

3.. Kluayaz Lake area 

Exhibit 6: Not to Scale 

Photographs of the Groundhog Coalfield area showing 

1. Rangers Creek orea 

’ 2. Skeena River from Ranger Creek 

3. Reirnes Creek area 
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GROUNDHOG RESERVE AREA FIELD STUDY 
October 1966 

Mesm. E. P. Johnson of John T. Boyd 8, Associates and Armand Beoudoin 

of Coastal Coals Inc. worked on the Groundhog coal reserves from October 4 

through October 10, 1966. 

On October 4, 1966, a preltminary meeting was held in the Hill-Manning 

and Associates office in Vancouver, British Columbia. Attending the meeting 

were, 

Henry Hill Director, Coastal Coals Inc. 
Armand Beaudoin Geologist, Coastal Coals Inc. 
E. P. Johnson John T. Boyd 8, Associates 
John T. Boyd John T. Boyd 8 Associates 

Mr. Beaudoin had previously spent several days in the Groundhog Area. 

Pictures and coal samples obtained ,were viewed and discussed. The Johnson- 

Beaudoln trip to Victoria and the Groundhog Area was outlined and discussed. 

Following is a chronological log of the Groundhog field trip by Mr. E. P. 

October 5: A meeting was held in Victoria, British Columbia, with Mr. Ken 
Blakey, Deputy Minister of Mines; attending were Henry Hill, 
Armand Beoudoin, Harry Bell-Irving and E. P. Johnson. Mr. 
Brothers, Minister of Mines, was not in his office on that date. 
Mr. Blakey agreed to recommend to a higher authority that 
Coastal Coal Co. Ltd., be allowed three years’ work in the 
Groundhog Coalfield wlthout interference from other coal 
prospectors. 

October 6: Armand Beaudoin, Pilot W. yne Grover and E. P. Johnson left 
Smithers, Britlsh Columbia, in a helicopter and flew to Kluayaz 
Lake by the route shown on Exhibit 1. Left Smithers at 11:15 
AM and arrived at Kluayaz Lake at 3:30 PM, making one stop 
for fuel. 



14 

w 
October 6: Flew reconnaissance over general area in vicinity of Operator 
(Continued) Mountain. Walked down stream bed on Mount Gordon. 

Apparently four cool seams here at elevations 5380, 5180, 5150 
and 4800 feet. Seams steeply pitching about 750 east; strike 
of seams N 15 W. Observed low seam of coal at Grizzly Gulch; 
observed coal seams at Grossman Peak. 

October 7r Weather bad. Landed by Lonesome Creek and looked for reported 
,coal seam. Ground cover heavy and marshy here; unable to 
locate coal. 

Snowing on Kluayaz Lake where we stayed at the cabin of Colby 
Wookey, o tropper. 

October 8: Sampled a seam at Grossman Peak, elevation 4160 feet and steeply 
pitching. Ground now covered with snow and seam difficult to 
locate. Apporently another seam downgrade from sampled seam. 

Sampled two seams near Grizzly Gulch in Operator Mountain; one 
at 5200 ft. elevation (Samples B and 6’); one at 5100 ft. elevation 
(Samples C and Cl). These seams appear to form a gentle syncline 
on Operator Mountain. This would be a good area for o mining 
operation. 

October 9: Snowing; finally cleared at 2830 PM and we were able to go to 
Panorama Pass. Sampled three steeply pitching seams on Panor- 
ama Mountainr Samples D, E’ and F. 

October 101 Cloudy and snowing, Flew to Ranger Creek and traversed some 
of the area on foot. Snow on ground and unable to see any signs 
of coal seams. Structure fairly flat. Good mining area. 

Flew over pass to Skeena River and then to Beirnes Creek. Took 
Sample G here of steeply pitching seam. 

Attempted to get to McEvoy Ridge but weather too bad for heli- 
copter. 

Took sample of coal from seam behind trapper‘s cabin on Kiuayaz 
Loke, Sample H. Mr. Wookey had dug channel but not for 
enough to determine strike and dip. Coal burned as forge coal, 
a bright cherry red, maintaining heat. 

Left Kluoyaz Lake at 3:00 PM and arrived at Smithers at 6:00 PM. 
Stopped to refuel at Second Cabin on Telegraph Trail. 
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October 11: Traveled from Smtthers to Vancouver for preliminary meeting at 
3100 PM. 

Most fovorabie Oreo observed for mining was Operator Mountain. Two 

seams observed with possible 25 million tons of reserve. 

During the field trip, Johnson and Beaudoin cutten (10):cool.samples6. 

In most cases the sample locations were covered with snow and it was difficult to 

face up a fresh solid face of coal. 

Following this text is Tabulation 1 showing, 
., 

(1) Sample location’and elevation. 
location.) : ,’ 

(See Exhibit 3 for field 

(2) ‘~ Strike and dip of seam and coal thickness sampled. 
. 

(3) Proximate onalysis on as received and dry basis. 

(4) Ultimate atialysis of coal seams. 

Bulletin 16 of the Geological Survoy of Canada, “The Groundhog Coalfield”, 

lists 103 Prospect locations where the coal was sampled and classified. The samples 

range in quality 0s follom: ‘. 

Moisture .1.04 to 12.50 % 
Volatile Matter 1;07 to 23.73 % 
Fixed Carbon 30.45 to 84.00 % 
P.sh 4.05 to 45.45 % 
Sulphur 0.16 to 3.05 % 
B.t.u.‘r 4,070 to 14,216 
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From the 108 analyses listed, in Bullefln 16, Mr. Johnson has listed 47 

representative samples on Tabulation 2 showing, 

64 Prospecf locatlon numbers located on Exhibit 3. 

(b) Proxhnafe analysis and sulphut on an as received basis. 

(4 B.t.u.‘s on as received and dry basis. 

(4 Sample thickness, origin, strike, dip and type of sample. 

Following Tabulation 2 are, 

1. “Specifications for Classlflcatlon of Coals by Rank”by The 
American Standards Assoclatlon. 

2. “SelectIon of Coals for Coking”, from Fuels and Combustion 
Handbook by A. J. Johnson and George H. Aufh, pager 
1V8+hrough 159. 



Standard Specajfcations for 

CLASSIFICATION OF COALS BY RANK’ 

ASTM Designation: D 3SS - 38 
ADOPTED, 1937; REVISED, 1938.” 

Reapproved in Nd1 Without Change. 

SPECIFICATIONS FOB CLASSLFICA~ON OP COALS BY RANK (D 388) 

TABLE ‘.-cLAsSIFIc*TBm OF COALS BY RAN1 
Legend: FC - Fired C&m “M - Volatile Matter Bt” - 

ClUS 

III. Subhituminoua 

IV. Lignitic 

Gr0vp 

1. M&-anthracite. 

2. hltllraoite. 

3. Semianthracite 

1. Low volstile bitumi. 
noUs ooal. 

2. Medium volatile bi. 
t”mi”o”s coal. 

High volatile A bit”. 
minous coal. 

4. High volatile B bit”. 
minous coal.. 

5. High volatile C bitu- 
minous coal.. 

1. 8ubbituminous A coai 

2. Subbituminous B cm, 

3. Subbituminous C OOZ. 

1. Lignite ............. Moist B‘u, less than 8300 
2. Brown coal .......... Moist mu, less an” 8300 

1 

-- 

- 

I 

_- 

I 

_- 
1 

, 
1 

- 

Zonsolidnted 
Unconsolidated 



i 
I 

c 

cdora*o. 
; . &kc-plani operators reported to the Bureau of Minines that 69 ;e; ‘&IX! of 83 c+! 

&ichascd for the’manuiacturc of won cdke,in 1946 was obtained,from captive mk’” 
: 

1 ; 

stw,,gth, nnd they are thus usunlly used in n blend \vi,th lov-volatile coals., @XV-; 
/ c volstilc e&s have a ton+cy to orp?nd When h&cd and yield eome%vhat lower. 

yunnfities of CNJ chemicals ~r by-producte. ,’ ’ 
v&tile matter should frill between ?S and 35 per cent fn cw.1 on a dry &h-f+ei! ’ 

Coals of higher volatile content arc often used but at the ex&n~~_of the,,i 

Ash in the coal iS of course oarried.over into the coke. Ash oontent of coke !, 
i$ &out 1.35 times that of the ~oal~ohnrged. to thh oven. ,High-ash coal is saidA, ;: 

\le& iron production by about 5 per cent for each per cent of ash. -. ‘3/, 
law ash is d&able, the lower the bettor, and ,wilh not ovei 10 per cent if at ell 

‘i 

- .  ‘, ~, 
SELECTIQN -OF COALS FOR’COeNG’ 

’ ~ppro~imn~ly 16 per oent Of the bituinbio& coal @ the Unite+ Staten is wnverwl 
in+ coke. .’ In the early dsys of the coke industry,’ high-grade onking coals “,+I! 

j ~plontiful, but reserves of these co$s are gmdunlly giving out, vith:the insult 11~1 
., the less de&able grades must be used. Sulphur atid ash contents h&e gradurll? 

: 

~’ k&eased ihmugh recent years, and there is much activity to fina and ~ovolop nw 
coals suitable for coking. The blend& &two or more,coals has mad! enonno~~s cml : 

; reserves av+ble i&ooking. L .Y ,I 
Sources of Coking Coal.’ ACcording to the U.S. Bureau of Mine.? the great MWW ; 

:, : of coking coal has boon th; Appalachian, region, extending from I’ennsylvnnia lo, 
i Alabama. States in thlrregion supplied more than 9G per cent of all ,~a1 purehawl 
‘, in 1946 ioi wcn coke. In order cd tonnages, the ranking states which shipped walla, : 

,ovon-coke plants vore Pennsylvania and West ‘Irglnis, each furnishing 36 per cent 
ol the total; :I(eqt&ky 14 per wit; Alabama 8 per cent; and m,ginia end Ten”” .,, 

“,, &ibined %per cont. Other ststes that’euppliod s+ificant t+magea of coking cod 
., ‘. were .Utah and Colorad& which together furnishod~ 2 per cent of the total. The b&i ., 

8: high-, medium-, and low~volat~e &ng coals arc found p West Virginia, enstcm 
Kentucky, x&tern Wrginis, Pennsylvania, and Alabama. -The low-volatile oo@r .I, 
coals, such a? are very import&t for improving the physical pmpertiesoi metallu%+! 
&ke, especially its strength,~ come mostly, form West, .Virginia and, ,t~ e lesser w.tml, ; 

z from central Pennsylvania, tiestern Virginia, Oklahomai and,.Arkan&. 
The expansioti cd the steol~industry in ihe Far West during the Second World Ks’ : 

focutid attention On the supply of ooking coal from t.xxtarea. The present sourn n’.,~” 
‘Z coking coal for the stool plants in Utah and Caliiomia is the Sunnyside bed of ?-lsb.’ 

Throag11,e~ploration, the JJ.S. Bureau of hfines has discovered additiotil ‘wn@ n’, ’ 
poking coal near Iiemmercr, in southwestern lVyo&n~, %nd’in ,Gunnimn CoUn’Y~ -. . 

; ,’ pwible. 
S,dpht,r. Between, GO @d 70 per cent (usually G2 per cent) of the sulphur-+ the 

msl rcmni?s in the coke. It should ther&ro be as low as poqsiblo, pr&mbly.not~ ’ 
,,ovcr 1.2 per cent ,for cokl for bla&iu?nace use, and 1.0 per cent for cokes “I. foundry 
us?. 

Moisture. &cessive moi.&re in th;e coal. may. injure the’ oven b++~+, 
gym ‘per eont ~may be considOred & ,., ,. i ,,l,SY!,ll”l”. 

;‘- Oxygen Content. Coke of best-@&y, 
ij mndc from coals of relatively low 2 
.\,vcw content. More than.8 per +nt. ,d 

I ,,qgcn on a dry ash-free basis will not, i 
M.~C good commercial coke, although .. e 

; i +hw oa~gcn con1 his used in some cns.cs. 
,’ l)w nulhorities state thst a hydrogen- 

$ 
g 

i 
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‘it ~nrr:~l, low-volatile~coala expand and high-volatile coals contra&, even though the. : 
/ Wds come from the &&$$& t, Tests of&L4 hohi ihc ldrvqr Kittanning’seem show’ i I 

‘10 IV ccntor more’exoansion with 17 to 18 &r cdl:t’?olatile matter.‘snd 27& 30 per* ) 
: Wit eontreetion tit&‘42 per cent~volatlle, - ,At epprOXimetely 31 &r CCllt V&ile, ‘i 

I 

:’ ‘hc seems to be no.vol&e.change. Similar tests on No. 3 Pocnhontas senm &we ./ 
,3 per cent expan~i&&, 17 per ctit volntile’metter end 3 per cent ex&nsion with ” 

“’ ?I per cent volatile.~ 
i ~d,-freo ,,A:) 

(.&I volatile eontents in the& tests ere reported on the dry ::: 
‘. 

’ Sme expanding coala may exert dangerous pressures against the oven w&; it is:.. 
“Cmwy that such coals be used in’bl&,ds with &ale that contract while cokfng~o.; i 

; 

I ‘hat lhe final mirture is eppmximntely neutral. Even th&cnre must’~..ererc~ed.-‘,i, 
I cm 10 vary c&in&practice, es mixtures which mny be safe &en coked for long times < 

I 

et 10~ temperatures ,may be danger&s ‘et fester coking rates nith higher tempera- : j 

1 
‘“WS Likewise ‘the expansion of e coal or II coal mixtu? will imwye if thk bulk ; 
%itY of the c;lnrpe inemeses. Piner:pulverization atid increased. moisture (UP t6-1 ~1~- . .-... ..~ .~.,._...~ ~~--_ ~, ,_~^ ._,_ _, __._. .,_ ,. 

I_ 
7, par’+) .tcild to reduce density and ~hcncvrcduce cxpnnsion dur& c&i@. 

\ 
also’Pkv,t.ic Propcrtice of Bi$ninoua ConIs, ,pegc 93: 

Pressure &?c.v~~oPc~ by Coals. According to.&,’ pressuick deyel&+ bi l&u- 
,. mbmus coals r&y mnge’eorncwhat ee follows: 

. 

i 

i !!,, 

;:.‘. 

L 

- 

*1(1. PC: Veriatimu .in physical proper&s of coke with vsrying p~opartieee of IOR- 
volatih coal in the mix. (EM. Iron aed S&d E~&~zJ,. 1843.) 

These pressure &harecteristics of the several very g&erel typ$. of 00.1 ere slso ! 
shown a~ l?ig.~G-g. 

Sine Consist ~Thc .siring bf the rkw ‘coal affects cok& &ml&y to a consider@ !. 
extent.’ Herder coke is, obtained from .pulv+ation to 70 per cent through >&in. ! 
mesh than if pulverizcd~to 50 per cent,ihrough x-in. There is considerable varietion~ ~‘I 

.in the degree’of pulverization. through the industry, depending principally on~loenl 
conditions &id the use for which the eokc,ie prin&ily intended.. In general, opera- ~: 

.’ tars ecem to favor pulvcris&m sd that 80 to 90 per cent passes thmugh ~-i&-mesh ‘:’ 
scrti,,pnTticul{rly if the blendiig:df’two or,mom:ooala in being employed. ,,A Id6k : : ;. 
dcgrcc. pf pulvcri+tion r&ha in I& eeg&ti& and ILL .more intimete~m$tw?.: !, 

‘“*T~L~~ro.z4d’BW~..~ ,,: 
.; ::,;._ ,~., . 

.: 
^I :, 

., ~.,., . ,.; : 
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. ,! :dlhough it also gives lower bulk de&y, and, if thk.mixt& contains too inuchv&$ ‘f. ’ 
fmc coal, coke ‘q+xlitf suffers. &Same oper+tors b&ve that 6ne crushing of tba coal 1.’ 

,. rnulta in higher coal-ch~mical @y-product) yield. In mnc cases, xheie only high:_;, ” 

Table 6-16. ~ .~lcal .&y&s of By-&duct Coke from Yarion6 CopIIl~.” 
,: .J;Z 
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‘% !I.) is used to obtain high bulk density. The best size of pul+erizcd coal must be ‘,. 
T$ 

deic~ined by the inditidtial plantd for each coal or.bl&d used. 
.+ /) 

“. 
pi.;; :. ,. .~. i: 

r ‘, “1 $ 
_.~ ;,i:, 

‘.I 

/ ;y:; 
.,. .: 

?.zi.~ ..__ 
‘. ,: *; 

:; 
Bulk Density. Ftrol of bulk dcnsity.of~ thc~+ chnrged & the, ,oveiw ha rt., “c 

I 
ccntly receives consldcmblc attention. Such control results in cbkc with more uni., ‘, 
form pbysicnl characteristics hd also simplifies heating and operation of $hc ovenq 
Tho principal factor nffccting bulk den&y is the su+& moisture of ihc coal, although :/ 
6ncncss of crushing is also important. 

i 
.Bulk density dcc~cises~ar; sur&e mo&, :I 

fncrenscs and nw&l’fin’cncss incrcsscs. The cflect of.moisturc~content can be o&t / 
to n great extent by the addition of smnll.,n,mounts of oil to the coal charge;. &k J 
additions increosa thy bulk density of.net coal but, may reduce somewhat the b,,& ( 
density of coal that has na surface momturc.. Results fmm tes!s in one plant ,d,c,,~~ 
that the iaddition of 1 gal of,oil per ton of coal resulted in a 7 per cent increase i&bun 

1 

! .:.. , density and that tke USC of oil docrcasc&ha fluct+ions in density caused by c&per ,I . 
/ .LT.:;y.. ;.:,y>,;:,;irJ1,: 

111 moisture con*t of coal.. j . . . . ..~’ 
.~ ;~;...; ~.,~~~ ., 
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,., ‘,. ,, Coke Yie& Affected by Coal Propekes’ 
‘, 

” ” Coke yields ns obtained fr& various ~coals & &scly proportionate to the tick ” 
of ,the coal ae meraqcd by its @cd carbon, running 102 to 113 per c&&t cl the fuied 
carbon plusash cdntent’cf the coal ns carbonized. The cck$ yield’is grater than the 

‘. fixed cnrbcn @IS ash contents~bccau&~f the deposition of carbon by thermal dec& 
pcsition’bf hydrbcarbons in gases and xapcrs passing through the coke mass. ‘WICK 

~ 
: 

:’ cokc’yields (dry) are plotted ag&st~%efl carbbn plus ash, B atmight line develops, i 
‘: the formula being-. : 
: : : 

. ..~. . ., ,.: 

i...’ i 
Per cent coke yield, &y ‘- IQ,+ 0.79(C + A)~ :-, ‘, 

’ whcre~C p,pcr ccni of tied c&bcn~in tbe’&l ‘. 
‘>~ ‘.‘. .I 

A =.per~cent of ashin thecoal ‘. .~ .:. ,. 
~2 ” 

The ash ccntcnt of the coke, which equals tixe ash content of’the ccal$ivi~ed by the 
coke yield, may therefore be exptessed IYI 

8. 
Per cent 6f dash in dry, coke =. 

lo&’ %’ 

.: . . . . 
>.:-;. i’ 

19 +,O.?Q(C.+ A), ~I 

: -with SymbOls BS in the preceding equation. .~ . 
‘, Cake yield .dr&ps 8s the carbonizing temperature is incr&sed up to,about,lG50”F, 

l&ce.use of the mere complete driving OR of the volatile matter, which reachen s minL ,: 
mum of &cut one-half at this temperature. The carbon cdntcnt of the coke ~~CMM’S, 

‘:. and the Btu per pcund of coke decreases si~ul~necusly., Above 1G50°F, the ccl* : 1, 
yield~incrcasos rllghtly because of carbon deposition. .:!.! 

V..,~ 
.::. ‘. ~Relation of, Coke .Characteristics to P.&c of &al ‘:“: ‘: ‘~ : 

A&ording ,twPerch and R~s~U,* there is tuffi&nt evidence fmm past experieccc 1’ 
to indicate that characteristics of coke produced frog a given con! arc in some mc8sum ‘, / 

,.rcl:&d to the rank or 6,oal. Broadly speaking, the high-vclntilc C bituminous Wb ; 
), r&e ve+y small fragile cokes, if tbe co& Coke at all; xy~ereas tbc high-iwlatile A cc319 

produce much bettor &kes. Although the low-vclntil~coals produce strong’cck~v ,, 
‘lhoy ‘cnnnot bo carbonized unblcndcd in by-prod& ovena bccayo.of their pm? : 

: charactc&&a. 
,. j,:’ 

After a careful 6ffc&to use some interpret&n of.tbc standard method if cb&‘. :.j 
ing coal a8 a pn?d&tion of thc.coking properties, tbc authors concluded that d md& ..~ : 

. . . cation was neccssnry to express results properly. They thus d&vised a chart $ ~b@ .~ 1 ” : --i. 

[..: 
do- 

‘7 r I, 1 I 1 1 I I I 1.:: 

Q. “~., 

,. 



.(I 

.’ 

,‘iho rniic of tkc heating duo &m’con~.tc percentage of vOldtilc ma&~ is plotted& I 
.’ +lie crdir~ate bn 8: lcgnrithmic scnlc and dj volatile matter plur y&two is plotted as, 

the ibcissa on an nrithmctric scnlc. Both are cn R millernl-ni~tler-free basis. h~the 
rrsultnnt. chart, all ranks of con1 (except, hntbmcite) fell pract/cally on the curve. : ‘. A g~ncml cxtndnnticn of this clnssificnticn scbcm~ revenled that the coals appuid 
tq bo. aligded in order of their determined coking beliwior. . Fiyie 68 shows thu 
curvti, ‘cn ,nhich arc also shown the very approzj&le divisions L$veen the major ! 

‘: ranks of coal. ; ..~ 
Sup&imposing scme 36 coals of.known coking behavior on this modified clarrjihn-’ 

i .. tion ourve,,tho ntithcrs found tbrt all fCU within the qnge marked A to F on Fig. 6s. ! 
A further ninlysis of this imposition shows that, for each segment of the cur-+, mark& 

i 4 to F, plcttirble’paints arc available for pr&suro,’ fluidity, and stability. 
” 

These DIG ‘, 
shown as Fig. 69. Wdle the authors referred to the curve for t lo+icn’cf individual 
coals;ifall points fall cn the curve as stated, only the abCiSsa, or per cent vclstilc ’ 
&&ture, 88 used ‘in Fig. 63,. is tieeded to establish a rclstionship between coal char- 

Iactcristics’and coking properties. 
t&y unproved relationship. 

(It should be noted that this ia B very ““‘9, rcla- 
However, ih view of the paucity of technical guides as : I 

to the suitability of coals,fcr coking, it is presented with this reservati~q’and with : 
considixab~c modification~by the editors.) ! 
Table 6-16. Relation ~b&v.een Y&tile + ,Moi&e, ,md Coking Chara&e~tics~ ,/ 

: : Iamc;gy. Volatile 
I ‘, 

+ rnOi6 .;;;A *i$;, p&g*. 
Coke I 

68md6.9 turn.. 
‘tpil:’ Per EMI 

ash in Ed 

., ! 
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; ,, 
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_ .__. _ 
BLENDING COA@ FOR COtiGl 

’ In 1946, 72 of the 85 active plants in the:Unitcd States csrbonized coal of different 
volati!:: eontent.~ Hi& and~low-i&tile coals yere blaided by 46 plants; high-. 

.medium-; end low-volatile by 8 plants; atid high- and medium-volatile by 3 plants. 
\i, Of tlrc plants that carbonized straight or unblended coals, 10,used et&& high: ,y: -. volatdc and 3 medium-v&tile. At plants where blending,& practiced, the pmpor-’ 

tion of the difxunt kinds of cosl mixed before chniging,into ovens varies widely fmnl 
.’ plant to pInil: according to local conditions. A classification of all coal purchased for 

coking in vertical slot-type ovens in 1946 indicated, hqwever, that 66 per cent afill 
:i’. high-volntile, 13 per cant medium-volxtile, ,and 21 p&r cent low-volatile. 

I W+ meet performnnce depends upon locnl conditions, c& e besis of tests ir~ahick 
: lCi&lb x~mplce were cnrbonized in e horizontal steel retort, Mend&bon repoF thnt 

the yield, resulting from. the blending of bituminous coals may be predicted fmm the 
1, ~follon.ing equation:,. : ,, .~ 

..~ 
: ! :~’ Anthmcib Fines in Coke ~od~clion’ -“~-- ‘. 
: ‘. ; 

sin& 1042, there has becn~$ progressive +crenec in the tise of e.nthr&e 6. “I; ’ I ,c 
” 

.’ 
e,ixtum nith high- and low-y&tile bituminous cods for fccd.?took & the productton I 
af b]net-furnncc and f&dry coke. The:materinl is oonsldered an in&, which’. 
eppe& tb peimit the tise of higher flue tcmpOratures &d shorter cok;nh time,and thut,; 

) 

.Y ’ ” .i~rre.& the throughput. 
.’ ~~‘gencrnl, the follow+ing oharacteristies &e,of importance. in selecting mth.70” 

, : ., :fi,m for USC in blends: 
., 1. Perti&eize ~- i. _;” 
1 ; ,, .2. Size consist (size distribution) 
.I’. i 3. Density, volatile content, and eulphur ~-- I 

‘4. Ash content “. . : ,. ‘.’ 
&. 5 buckwheat aixthrncitc~ specific&m is considered the bat suited fir bl$ingY 

It*, although there ‘ie ,presently en i&rest in, the Eotatiop anthracite at e+!e ! 
t 

pIante. 
1i .&neml, the size consist m&desired is 

- 
I,,“. -,:, ~. /~ ” .~~_- , 

.:: . m-40 e+ 
*C-Km 10 

! 

‘” ~6 I 

\‘olntile-mntlcr content is generally~liiited to 5 per cent maximum; True epe~i60~. 
,, ‘gmvit,y is approximately 1.79 with 50 p& cent sink in carbon ~tetrirohloride. LOW 1 

nTh content.’ :. ,, 
.’ Use of Anthracite Fines in By-product Coke Blends’ 

Clendenin; Bnrclny, and Wright report the technicnl,espects of bl.ending a?thraci6 / ” 
firs with bituminous coals for making by-product coke in considernblc detail, with 
c:nphasis’oti the scvcral In& influencing the quality and yield of the products. . 

Thoy conclude that; up to at least IO,per cent nntliracite sddition, the propert~e~~ ‘, 
~ ‘. of the &ultant ~coko app&r to bo’ entirely satisfactory for non-blast-furnace use%; 

mleh ns for f&d&s, water-gas gcncmtors, and domestic fuel. On the other hand; ‘, ;!, 
Cokes produced from blends’containing smell percenta@ of,anthrecite fmes are not,:‘: 

,, 

$11 yet,,. generelly’acceptable for modern blestfurnace use, It is claimed by mmei~ 
‘,i’W~fork that anthracite-blend cokes possess R deficiency~in certain desirable etrongth’j 

/ 

~~t~r;~etcrist.ics which is r&&d in e disturbnncc in the blast-furnace operating’cyde. / I 



r  

3 .‘.. 

,, .(:.Y 
1. pl& ere known .&be Using about, 5~pcreent’~No..5lbuckmhe;lt a~threcite in.th&r / ” 

,, ‘coking blends, and a numbcr.of fotidries ere now oocmtinp. on such cokes. 8~ 
. - 

“, : For cnrbonizntion in r@dnr by-p&duet ovens., the use of more then 20 per cent 

‘I!,” 
.,antbraci(c ixtbc blend,hns not proved feasible for the prbduction of coke. Additions 

! 
of antbrseitc in excwe of about !O per cent aBcct the size distributioh.and physical 
.prope&e of the .cokc ndvcrsely.. 

, 
hfnnximu~~ upgrading in ahntter index of: the coke 

is reached et abbot 10 per cdnt anthracite, while the tumbler-test stability and herd. 
1, ness factors appear to Show slight but progressive +xeaseg with increeeing additions 

I. 
! 

I 

OI *“~“r*cLce.., . 
,’ ] Yield..~ The USC of scve~z~l per cent of anthracite mil”pcrmit e, reduction in the I . 

cokmg time and consequently en increase in throughput, oonrervativoly estimated to 
amount to et least 10 per cent. 

; 

:. 
The increased. throughput will very vith particular 

‘,,.‘. conditions, end there is no endence to indicate thnt incieasin~ the percentage of I 
I ; antb&ite will permit further reductions’in the co&g time. Within the edmix& .j. 

‘, radgc~ of 0 to 10 per c&t anthracite, the yield of coke has been found ‘to incrwsc ’ 
‘I : appmximately 0.1 per cent for ench per cent of anthracite nddcd’to the blend: 
1 Effect on Gas Yield. The yield and heeting value of the gee from the ~rb&i&tioo ‘. 
1~. .of anthracite is less then thatfrom an-equal +eight~of bituminous coal.‘. For low- and ,, 
“~ medium-volatile~anthracites the yi+ancl thermal value of the gee may be expected ~; ‘. 

: ;,; to average about 5.3 million ou ft and 1.8 million Btu rcspeotively, per ton of coaL .. 

i’: :/ Additions of enthmcite~ to bituminous eon1 +ll therefore reduce both the yield rind / 
: qtialiky of the gas pw unit weight of blend carbonized. The red&ion in volume 

j i per unit xeigbt of blend carbonized is about 0.5 percent for each per cent of antl&aeitc ,i : 
added, w&ilc the reduction in thermal value ie about 0.6 to 0.7 per cent for each per 

” I”’ .:’ cent of~r+nthracite added. Because of the increased throughput, horrever, the UK or :. 
,, anthracite p&mite en increase in tho doily gaeproduction. Calculeted to en equirr- .,. 

‘lent heating value, the increased daily gee production may reach es much BS 5 to 6 per,. ‘/ 
‘. cent. 

1: 
Additions of antbrncite &.atei then 11 por cent result in a,decreasod yield~of ?I 

gee on both tbc daily atid the per~.ton of coal or, coke basis. 
,.,’ Effect on By-products Available date suggest that anthracite. has no residonl i. 

/ . -, ‘,. .v+?‘for the,produotion of by-products other then gas llnd may be considered ns nn ;, 
I inort~diluent. The by-product yield per toq of blend carboniecd iS therefore inverscl~ j. 
.~. proportional io the percentage of anthracite used,+ the blend.: ,& with &s yield,” 1’ 

: 

however, the increnzcd througbput couhterncts the decrease in tit’aeight, @d ! 
increases in the dally by-product yield up tO about 5 per cent should be.poesiblenith, I 

1 I,’ thk sr&ller perccntag& of anthracite. Additton of’anthrecite in Cxcesa of 8 per cent 
\, ; 1, :,;~wi-ll probably re$t’in B decrease in daily yield as well 88 the yiel$ per~ton of Coal or 

,, 
_.. 

. .: 

Advantages end Disadvantages’of Blending Anthracite’, 

; Clendenin and gohlberg list end discuss the, following .reaeo& for r&d again& ~, ~’ 
blondioe anthracite aitb.bitulninous &.I for the manufeot&e of coke: ., 

,: I?ea&s for Blending Anthracite 
1. With proper blending, there is en incrceee in the percent& yield of f&dr).- 

: sized coke. 
2. Increased ,dnily yield of foundry coke by use of higher flue’ tenipetituresen4 

‘ehorler coking’times is feasible. yehorler coking’ times :Q ~,=%l* 
‘j :,, ,, ‘3. Snmllincrcasr-,.-~.- D . . . . . - -I=-.. 

4 Coke strength and hardness es mcneurc~ -+-_. :. 
‘j :,, ,, 3. Sn:nll &case in p&centnge yield of total cokes is noted.’ ” 

4 -+-_. :. Coke strength and hardness es mcneurc~ by the shatter test ‘we in@wd. 

5: ~Gr&?r unifbrm&of coke siie is obtained. ” - 7- 

6. There is nn ndditionnl aoureo of aveil&le coal. 
-Y 

-> -.. 
7. Ko additional pulverizing ahd screcning~ equipment @ needed. :. 
8. Possibly, mdre rapid heat transfei in oven chnrge is induced. 
9. .&licf from excess oven pressure of low-volatile conls in &ix cbn be &red by.‘< 

I_ 

eobstitution of 6nc anthracite for pati of the low-volatile cool. [’ 
IO. Some evidence sugge$s th~t.8Ubetenti31’prop~tioo. of ccrt& Illinoi.s’mels 

con be ‘used in four- end five-coniponcnt blends with fine pnthrnoitea to ptiducs.~! 
suitable nokeS. : ‘:I ,. 

,11. Tests and experiments indicate, that, in add&/on tq the in&traxc of super-.: 

,~I” 

ficial eurface of the additive in blending, i+insic (surf+ce) properticsof fit n&hrc+- ‘, 
_,.. cjtcs tier b?,~q +gn&+ +or. 

i 
,~ ,.-A 



seasons against B’endibg Anthrac/te. 
.’ h, listing pot@@1 ‘&sad%ntages of 

b’cnding antliiacitc fines, Clendenih and 
,. Kohlbe$’ carefully refers to ,&em 88 

“those. most commonly put forth” a.8 
distinguished .,fmm their ,havin~ been, 

: devclo&d in the investigation at hand. 
:. ~Xe,~crthe’ess, the, following do re+eni 

the ppinicn of many coke-plant opera&e : ‘? 

.: “’ ” i 
ae lo possiblo disadvantnges: 

‘.. 1 The yield of gcs and con1 cbernicaLels- 
IL,.. 

10 

~” I : 

tv, 

” .’ 

hght oil, nnd amzim&-ie d&r&&cd .: 

: ‘1: 
nbcn fmc antbrncitcs are used: 
~. 2. The’yicld Xcoke breeze iri fncrea$cd. B 

!: 
/ 

3. The nbrnsiqn strength or hard”+ 5 :, 
;of 1hC cpkc as in,cnsured in the tumbler,. :. 6 

test is usunl’y dccrc+wed. 
:I 4. The nsh cotitent of~the coke may be : 

‘or is &.wn~d to he in&cased: 
5. Add&ml coal-handling problems 

e&e, including ihcse with wet andfroz&n 

“,I \ 

./ ~ :. hcsi wind& losses incr&e; and an ~. 
;: 

: ,. 

edditional bin and extra~cquiixncnt ore “0 ,~4~, 0 12’ 16 
~edcd for the additional compcneqt. ,Percent’o, ““t~rccite~635~o.rorh) 

G. Possible alteration of the ce’l 100’ 96. 32 66 64 60 
etnleturc of the cc’& and changes in coke Percent Of 60-20 blend 

1, ‘~, Pomity may ccc”*. (oil cooIs on the (II carbonized bx7s) 

/ i. Yield of salable coke is decreased Pm. 610. E&t of anthracite on yields of / 
crushed for production by-products Irqm ” blend of 80 per ten., 

Powellton and. 20 per cent Pocahontae 
‘, 1’ No. 4. (C7mkcnin. Barclay. and IpkrU.) ’ 

%larly; a.e with rcwxw In favor of 
I 

‘i “l’endiing tho tine sizes of anthmcitk, most cl these may be applic$ with equal fbee:~ 
(0 & b’cnding ‘bf coke breexe. ‘;; 

i 
,~, I 

and Kohlberg’ discuss these rcascns ngainat blending in some detail; : 
nndv though the following are not quotes, they mny be said to summarize thcii find- ; 

(1) It is.admitted that anthracite hes,no residual W&IC with, respect to ,tsr,: .I. 
e’nmo6% and vght~ oil, but the nets decrease in yields is v&y slight shore small pro- 

_. 3. . .: ?.*ione of anthracite are used. (2) The increase in brecm yield is probably true, but: 
.? Ls fe’t that it can bc contr,clled by careful a&hr~cite~se~~ction, ‘pu~ver&ati& bleq&:,,- 

; ./ 
! * 

r-~ -, jnS; btc.’ (.2) T’ic etrcngth end hard&i ire nffcct<d by blending but &an undoubtedly ,,. 
bc inRnenced by &arc in miring, &perienec in blending, and at&r factors that wi’l be 

‘Ti 
I j. ” 

.gniccd by &ntinucd :cxpericnc6. (4) Increase in e.sh content is felt to be more, .’ 
.: apparent than rcnl, sihce it may bo in the,ordcr of only about >io of 1,per cent. (5) I, 

. . IIand’ing pioblcms depend entirely cn local~pla~t conditidns. (6) Charges that 1 
,; anthracite has B d&t&us cflect on cell structure you’d 8cem to be Without.scricG 

I b&& in fact: (7) Dccrcnscd yield of salable cokc’~horccrushing~ is practiced is a real 
1 
1 

where crushing is not needed. 
The pmpei scl+xticn ,of a suitable anthracite is en ,, 
use of dnthracitcs of B soft, friable, or decrepitatmg ‘: 

: snthmcite, free from undesirsirabl~ frizibility.and : : 
/ ..,: : 

:, decrepitntion, should be used. . . ” 

I Although anthracite fines mny contain a.high per&age oi ash, the preparation of “. ,’ 
i,:, ~ No. 5 buckwhest size generally produces B product which is suitnbl~ for blending / 

purposes: end, where the pereentnge.cf anthrnciie does not exceed abdut-10 per.eent,~ i 
no marked inereasc.in the ash content of the coke ia produced. ~Replacicg a bit+ “1 
minotie:coal.bl&d, which’pmduccs Coke containing from 5 ‘to 8 per cent ash, Nith~ .’ 
&thr&it~ ‘eci~t&dng~ W.pcr cent tied carboi~ plus ‘ash, will, for each per .cent of .! : 

’ 
‘. anthmcitc replacing’ tho ‘bitu‘mincue-co&l blend, r&sult: is then follo+g ,~~CICPS~ ~9~ i, ; 

.’ 

,,. ., 

~ ‘_’ . 
,’ ,, ., ,’ ‘. 

I 

,i 

I 

‘i 

‘, 

I 

/ 

: 

\ 



/i ., The ash coot&t of coke tin& fmm.coal blends df bi&iious’ &d’krth&& is 
: &$x&d tiorc flexibly i;l the following equation:. 

Q m :.. 

Q ~.;, 

;’ 

., (AXi)+(Bxb)+@x’i). :. ~,’ 
Perce~t,~~h~~~~k~~=,~AXX~+~BXY~,+~C~XZ~ 

Khere,A;B, and C refer to’the percentages of the component co,nls wed in the coking 
blond : 

&~a& c refer to the nsh &toots of the orig$al~oo& 
: X, I’, and 2 refer to t,he perccntagcs of coke from the comgonent Mcls when 

’ coked individually 
Impurities; Xo dificulty shauld.bc cxperienccd wit,h the sulphor and phosphorus 

in knthmcitc, b&use these elctients arc present in amounts smaller that thoseusunllY ! 
.’ 4 found iu bituminous’coking coals. ~Siice the ash-fusion tcmpcraturc of anthracite risk ,) 

,:; : is usually high, no trouble is likely to be encountered: 
,,. 

i 
,. ,Sizing. ,. Recently it has ,becn shorvn that anthr~oitc fmea of No. 6 buckwbent s& ~ 

(approximstel~ 20 by 160 mash), will produce a a&factory blend f& foundry and, ., ,c 
: possibly, blastfurnace use. .It is e&cnti+l that oversize anthracite particles he absent, 

,, &m they tend to cease points of n’eakness in the coke. 
Thorough Mixing Es6eotial. One ~.of t,he. principal ccuses of poor res& in tic : I 

&irbonizntion of mixtu& of anthracite fin& and’coking bituminous coals is the failure T / 
to mir tbc &mpon&t fucis intimately. Thti anthracite particles roust be tiioroughlY~ ~ 

/’ 
dispkrsed throughout .thc~bituminous con1 iisatisfaotory agglomeration of the mnhsic ; 
to be obtained. Segregation of anth?ircitefrequently produeeslocalircd~~~~in,:, ,~ 
the coke. .~. L... . . _.- ~,. ail... __. -.l 

1 Table 6-17. Effect of Anthracite on Physical and Chemical Propertieslof C~ksf , 

Blend. per cent: 
<-~ .I Y5 IIich-volatile bitumiodua.. :. :. . . 

Lor.-volatile bitumino”~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ‘~25 

*“thracite.. . . . . . . . . . .  I . .  . . . . . . . . . . .  : ; i . : .  . . .  . . .  . : .  0 

Cod blend aoslyaca: 
.Moist”re.pe,~~ntl..;. ............. . ...... ;;. ....... 4.1 

“olatile.peroeot...:.........~.:I..: ..I.. 
.: ..;. ..... . 

........ .; ..... ‘29.4 
Aah.pcrecnt:. .... ...................... 1.2 
Ehaphur. per Cer+ ............................ ; ........ 0.63 

Analyau of coli+: . 
.-. Volatile. *r emt..:. i 0.3 

Asb,pcresnt 
............................... I 

... .._ ..... . .................... ;:. ...... 8.8 
S”l,>hU~. p.3 cellt ..................................... 0.52 

Gcrcen lest (run c.f.osenh 
On?5K.ir...pe.~ t.. ... ..I.. .......................... ‘28.0 
Ona.i”..percta t.. ................................. .@.O 

8P BI of eolro: ” 

,j *ppmcnt.:. .............. ii..> .;. ................... 
TN~..........................~.~ .................. 

y; 

/’ Pomaitu. per El.d.. .. ‘I:. ...................... ......... 51.1 
/ Ghatter index (fouodry size) cumulative per cent on 1 in ... 74.2 








