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View from tiosmer Ridge eastward Mth killeeler Ridge in the 

foreground, the Fiche1 Creek Yallt:y in the I;liddle distance alid 

the flathead Range forming th? skylitw. The #9 coal seam leas 

been exposed by bulldozer worl: aRd sh~:s as a sr.ow dovered area 

on Mheeler Ridge. Rt. Ptolw-:( (elcv. 9228 ft.) is the big!) 

point of the skyline at a distance of 12 miles. 
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SUMMARY 

The follo#ipg preljminary progress report is a summary of the results of an 

exploration program which began in IO68 with reconnaissance mapping in the 

Hosmer - Wheeler Ridge area, as part of an overall program of coal !and e- 

valuation. Little or no previous exploration had been done in this area. 

During Septem5er, 1968 to May, (969, access was established, 2 adits were 

completed, and several coal seams trenched and measursd. Expenditures during 
t 

1968 and 1969 amounted to $35,030. 

An Intensive program was begun early in 1970 to explore more fully the po- 

tential reserves of this area. Some 40 persons were employed to complete 

24 adits, complete 9 rotary dril! holes, trace cut 6 miles of coai outcrop, 

measure numerous strati graphic and coal columfis, partially complete excavating 

3 tes? pits and complete washability 7~ests on 25 bulk samp!es. 

IO coat seams r~anging in thickness from 6 to 55 feet, and varying ‘between 

24 and 33$ volatile content were extensively sampled. No. 3 seam (adit 261 

was found to have a fluidity (C%l) cf 2300. Totaf expenditures during 1970 

amount~e:. to $49C,OOC. 

Some 373C acres warm: explored in dotai j or 5.78 of l-he tstal acreage (65,COC 

acres) Kaiser will retain of *he 108,000 acre,Crows Nest Property. kbo~? 

ZSCO acre; CT half of the brni nion Governmenf 61 ock acreage has explored in 

detai I. 

i 

Total reserves us to ZXO feet of ccver in ihe Hosmer-Whaeler Ridge area are 
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SUMMARY (CONT'D) 

.,' 

estimated at 676,958,OOO NT of cc31 i;i place, and in the Parcel 73 (Dominion 

Government Block), 253,947,OOO NT of coal in place. 

: An additional exploration expenditure of $250,000 is anticipated during 1971. 
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Genera I 

The Hosmer-Wheeler Ridge area is situated some 10 miles south of the Michel 

Mining area and forms the centre of the Crows Nest Coalfield in southeastern 

British Columbia. The immediate area is served by the Canadian Pacific Rail- 

-road. 

The coat deposits lie in mountainous terrain varying between 6500 and 5000 

feet, valley bottom elevations vary between 3300 and 3500 feet. The Kaiser 

Resources-strip mine, on Harmer Ridge, operates between 6900 and 50C0 feet, 

and the underground mines at Niche1 vary in elevation betveen 6200 and 4800 

feet, valley bottom in Niche1 is at 3500 feet. 

Topograohy 

The general land forms within the area exhibit very rugged relief varying 

from 7300 feet cn the.mountain tops to 340Cfeet near the valley bottoms. 

The topography is iarge!y controlled by the resistant sandstones and con- 

glomerates u:hich tend to form cliff forming members. The more easily e- 

roded shales and coal seams tend ‘to erode 2more easily and form saddles or 

depressions alcng -the ridge frcnts. 

Water and Po,,!er 

The domina;lt drainage in t:le area i: the Elk River which flc:,:s sc,:me 2 miles 

west oi %sc~er Ridge , and Yichel Creek which flows some 5 miles east. The 

maJorlfy of small streams in the vicinity empty into Michel Creek which is 

a tributary of the E:k River. 
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LOCATION (CONT’D) 

Water and Power (Cont’d) 

1 4 
Power is supplied by 9. C. Hydra which is owned publicly and also by 

’ i 
’ I Calgary Power Co. from Alberta. 

Weather Cond i t ions 

Total annual precipitation in the Hosmer Area averages about 40 inches 

! I per year, with some I3 inches of this total being in the form of snow 

/ ! 
(about IO feet) annually. Temperature ranges vary from a maximum of 

-30” F. in winter to 90’ F. in summer. The coldest portion of winter 

generally occurs between late Cecember’and January. Snow generally falls 

between late November~and remains until March in the townsites, and unti I 

3 ; 
June in the mountains. 

! 

The area experiences several chinooks or warm air periods during wintar, 

such that the open-pit mines are able to work -the year round, as the aver- 

age winter temperature is about 22’ F. and during silmmer ab3L’t 7C’F. 

Access 

A nine mile access road was constructed to Hosmer Ridge early in 1969, 
/ 

starting from the KRL IO-7 strip mine on Sparwood Ridge and lying about 

2 miles east of the CPR track. A. second access road extending from the 

southeast porticn of Wheeler Ridge was built in !S7!: to tie into a pre- 

vious access road near the CPR station at V&ii I :vr-ay. 

The towns of Ferrii e, situated some II? !ni!es tc the south (poputaiion 7000!, 



.^. LOCATION (CONT’D) 

Access (Cont’d) 

and Sparwood (population 20001, some ten miles to the north, serve the needs 

of the immediate area, Number 3 southern transprovincial highway passes 

through both towns, as does the CPR railway. By highway distance, Van- 

couver lies some 500 miles to the west, Calgary 200 miles east, and Leth- 

bridge 120 miles southeast. Connection to U.S. highways can be made at 
I 

Kingsgate and Roosvilie, 6. C. 

./~- 

Airline service’is available at Cranbrook, B. C., some 64 miles wesi- of 

Fernie, where Pacific Western Airlines operates a daily east and west 

flight, or service is available from Calgary, Alberta. 

I 

The ,town of Fernie has recently expanded from a population of 3200 to 7Oii;j.. 

About 150 apartments have recently been constructed as well as 150 hew homas. 

Several new stores have recently been completed in Fernie and include a 

modern supermarket, furniture and appliance outlets. A 40 bed hospital 

serves the Fernic area with 6 medical doctors and 2 deniists availab!a, 

a second hospital is loca~ted in Michel, near sparwood, and has 2 resident 

medical doctors. 

At Sparwnod about 200 new homes, includilig dypiex and jir;gfe units, have 

been camp leted. Severs! aoartments are al53 under constrcction, as well 

as a shoppitig centre. 











During February, lg68, Kaiser Reso:~i-cc: Ltd., a s:Ibsidia;‘y of Kaiser 

Steel Corporation, acquired the coal rights on the lDS,CD~ acres of 

coal-bearing land held by Cram Nest Industries. In addition K9L 

also acquired the prospecting rights on shy coal licehses held by C:;I 

on Crow Lirnds. At the end of 5 years, Kaiser Resources Ltd. is to 

return to Crol;s Nest Industries, 43,000 acres of the land held by the 

agrewent. 

Kaiser ksources holds a non-exclusive e:;;!loration license in the 

Dominion omed Parcel 73. Exploration Iicenses are also held on icts 

6743, 6744, 6746, 6747 il; Parcel 65 alid 011 approxinately 3030 acres 

nortir of Parcel 61. 

, 





GEOLOGY AND EXPLORATION 

The area under investigation on Hosmer and Wheeler Ridge and on the Dominion 

Coal Block (Parcel 73) comprised about 5000 acres, or about 5% of the total 

acreage of the Crows Nest property. The Hosmer-Wheeler Ridge area is part 

of the west limb of a broad syncllne. The coal measures dip inward around 

the rim of the ridges and the axis of the syncline plunges southerly to- 

wards the centre of the Crows Nest basin at about 7 degrees. 

A geological plan map and several typical cross-sections through the coal 
_’ 

measures have been included. 

General Stratiqraphv 

Three principal stratdgraphic units occur within the area and from the top 

down .xe: 

a) the Elk formation which consists of chert conglomerates, coarse grained 

sandstones and grey to black shales and immediately overliesthe coat 

measures. 

b) the Kootenay or coal-bearing formation which consists of grey to black 

shales, coarse to medium grained sandstones and numerous coal seams. 

6) the non coal-bearing Ferrlie nerine sha!es which underlie the Kootenay 

formation. 

Two complete stratigraphic columns were measured on Hosmer and Wheeler Ridge 

and are included for reference. 

A prominent marker bed (the Bdsal Kootenay sandstone) forms the base of the 

coal ;r&awres and kccmes gradatlonal to a siftstono within the iernia for- 

matlcn. 



GEOLOGYAND EXPLORATIOZ (CONT'O) 

Exploration to Date 

Ten coal seams were partially explored by the following: 

a) dozers used to trench and trace out the outcrops 

b) adits or test pits placed along the outcrops to obtain quality data 

c) the use of a reverse circulation rotary drill to obtain bulk samples. 

Quality data from bulk washability studies are plotted on the attached 

seam reserve sheets. 

Future Exploration 

During 1971, additional :exploration should be completed to explore more 

fully the southwestern portion of Hosner Ridge, with a view to the 

,following: 

a) tracing out and placing additional adits in the No. 3 seam. 

b) work from the outcrop of No. 3 seam to locate and sample either 

by adits or trenches, the complete sequence of seams within the 

Kootenay formation 

c) place several core holes as shown in the preliminary reserve sheets 

to obtain intercept thicknesses, quality data, and structural informa- 

tion. 

A future program might include the following: 

'5 to 6 core hole - 10,000 ft. 8 $14.0D/ft. $140,000 

2 D-S bulldozers @ $1200/mo. ea. x 6 mo. 15,000 

6 Adits @ $5,000 each 30,000 

Sampling and Testing 1 15,000 



GEOLOGY AND EXPLORATION (CONT'D) ----L---- 

Future Exploration (Contx 

Supervision, mapping 

i Contingency and miscellaneous 

TOTAL 

r 

25,000 

25,000 

$250,000 







RAW COAL: 

VASHABILITY OF DOMINION GOV'T BLOCK 

ADO-+ / 
SArnPlE D 301 TH,cIL DATE: 

x CUT ~~240 F% (UoSU?E& ##Ed) 
PROXIh!ATE A:!ALYSIS 

I- .~. biOIST.% ) v .I4 . % ) ASk X 1 F.6. I F.S.I. 
1.2 1 27.2 I 17.0 [ 54.6 114 _- 

WASHABIL!TY OF -2" + 28 I1 FRACTIOII: 

CUiz UT. % CUM PaSti S CLIN UT.% CL% ASH "a DIFFICULTY 
St-'. GR. VT. g, ASII % FLOAT FLOAT SI!,lK SINK CURVE 

loat 1.30 17.9 2.6 17.9 2.6 100.0 19.1 _~~~~~ 
1.30 - 1.35 25.2 ~~~~;I?~~ ~, 4?., I 4.7 I 82.1 1 22.7 1 I 
1.35 - 1.40 20.0 9.6 63.1 6.3~ 56.9 30.0 68.5 @ 1.40 

1.40 - 1.45 9.0 17.0 72.1 7.6 36.9 1 41.1 
1.85 - I.50 5.6 lB.4 77.i a.4 2i.9 I 48.8 22.2 5 I.50 _ - . . _ 

! I 

.1.50 - 1.55 I 2.9 28.7 1 80.6 9.1 ] 22.3 56.5' 
1.55 - 1.60 ( 1.9~ 36.3 ] 82.5 9.7 ) 19.4 60.6 8.9 @ 1.60. 
1.60 - 1.70) I 

1.70 - 1.80) 4.6 37.1 87.1 11.2 17.5 63.3 

Sink 1.80 12.5 r; 72.6 100.0 19.1 12.9 72.6 

WASHROILITY OF -28 bl + 0 FRPCTIO;I: 

! 01 ! ASH % CALCU!..ATEDAS;1 _- 

Float @ 1.50 86.0 6.3 5.4 
I 

-- -1 
Sink 0 1.50 14.0 48.2 6.7 ___A 

Calculated Yield of -2" + 0 Product: 
Yield 81.8 @ 1.50 S.G. 

_ cm AxALYsI~: (RA!~C~AL FLOATED :n ) 

12.2 

1,:. 
I 
I 

MOIST. 2 1 V.:4. % { ASH X 
1.3 26.9 1 9.0 - 

. 
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RA!d COAL: 

WASHABILITY OF DOMINION GOVERNMENT 
t%OC%OU$f;'; SPARWOOD RIDGE 

- 6 FT. THICK 
ADIT 81 X-CUT @ 240 FT. 

DATE: 

PROXIMATE P.!lr-LYSIS 

MOIST.% 1 v . 14 . % 1 ASH % F.C. 

1.6 I 23.8 1 26.5 I 48.1 

SCREEN?!ACYSIS !.lT ";_ ASH 9: 1 CnLCUCATED ASH 1 
-2" x l/Z" I 13.9) 
-l/2" t l/4" 15.9) 28.2 24.2 

-l/4" + 28M 56.3) 
-28M + D 13.9. 19.6 i 2.7 

I WASHABILITY OF -2" + 28 !.I FRACIIO:l: 
‘26.9 

WASHABILITY OF -28 !.I + 0 FRACTI01.1: 

rr "; ASH % CALCULATED ASil 

FLOAT @ ,1.50 77.3 7.8 6.0 
SINK @ 1.50 22.7 59.8 13.6 

19.6 
SLCULATED YIELD OF -2" + 0 Product: 
Yield 55.0 I? 1.45 S.B. 
COAL A:I!?LYSIS: ---.--- (RA!j CO:1: FLOATED Pl.45)SP. Gr. 



. . HASHABILITY OF 69 SEAM (LOWER) 
HOSNER MOUNTAIN 

'ADIT #2 X-Cm @ 150' SEAN THICKNESS 6O'DATC: 

RA!J COAL: 
PROXIMATE ANALYSIS 

, 
MOIST.% ] V.M.% _ _ 1 ASH X 1 F.C. I F.S.I. 

0.9 26.5 17.4 I 55.2 #4 

*. 
SCREEN AFIALYSIS !+T ?- ASH % CAt CULATEO ASH 
-2" + 7/r 13.8 ) 
-7/a” + 3/a* 17.8 ) l&s W 
-3/E? + 28M 52.5 ) 
-28N + 0 15..9 13.4 2.2 

WASHABIL?TY OF -2" + 28 :l FRACTIO'I: 17.4 
,'~ 

1.55-1.60 2.3 28.0 82.8 10.4 19.5 55.7 11.82 @ 1.60 

1.60-1.70 3.9 36.3 86.7 11.6 i7.2 59.3 
1.70-1.80 2.0 42.9 88.7 12.3 13.3 66.1 
SINK 1.80 11.3 * 70.2. 100.3 18.5 11.3 70.2 

WASHABILITY OF -23 M t 0 FRACTIO;I: 

I I YI WT . n f ASH s 1 CALCULATED ASH 

FLOAT @ 1.50 1 76.6 6.5 1 5.0 
SINK 0 1.50 1 23.4 j 36.1 8.4. 

, 
13.4 

YIELD 71.7 @ 1.45 S.G. 

COAL ANALYSIS: (RGI COAL %OFTEC 01.45; .'-.L 

J 



I’, 
I’ 

ADIT 63 X-CUT ti U5’ SEAN TIlICKNtSS 30’ 

PROX. ANALYSIS - MOIST.% V.M.% ASH % F.C.% . F.S.I. *. 
c 

2.2 24.5 13.8 59.5 #S 

-SCREEN ANALY$fS- WT. % ASH % CALCULATED ASH 

-2” + T/8” 20.8 1 , 

-7/8’l t 3/8” ‘. 16.8 : 15.0 12.8 / 1 
.-3/8” + 28M 45.5 1 

-28M t 0 16.9~ II.8 

WASHABILITY OF -2” t 2&l FRACTI@?f: 
CUhl WT.5 CU!.l ASH % 

SP. GK. kT.b ASH % FLOAT FLOAT _ 

FLOAT 1.30 16.5 2.6 16.5 2.6 
1.30-l .35 23.8 5.4 40.3 4.3 

. 1.35-1.40 28.5 8.1 68.8 5.8 
1.40-1.45 8.4 13.8 77.2 6.7 
1.45-f .50 5.9 18.2 82.2 7.4 

-2.0 1 

14.8 

CUM WT.% 
SINK 

100.0 
83.5 
59.7 
31.2 35.2 
22.8 43. I 20.6% & 1.5 

. i 

CUM ASH % DIFFICULTY 
SI?!K CURVE 

15.0 
17.5 

22.3 71.6% & 1.4 

i1s6-r .55 4.1 23.0 86.3 8.1 17.8 50.1 
t.SS-1.60 1.5 29.4 87.8 8.5 13.7 58.2 9.0% 3 1.6 
1.60-I .70 2.7 33.7 90.5 9.2 12.2 61.7 
1.70-1.80 I.1 43.2 91.6 9.7 9.5 69.5 
SINK 1.80 8.4 73.1 100.0 15.0 8.4 73.1 

I * . 
I VASHAEILITY OF -2eM t 0 FRdCTi ON: 

wi. % ASH % CALCULATED ASH 

FLOAT @’ I .50’ 67.0 4.9 3.3 
SINK t? I.50 33.0 . 25.6 8.5 

. 11.8 

CALCULATED Y i EL0 OF -2” t 0 PRO!JUCT : 

Y1ELD-S3*0~~ ,;sr,.:s~.g; i.. -I: Y.-.‘- ) 

f CiE:iu CO>,L ,wxYs IS : (RAW COkL FLDA;I:‘ED @ I.551 

i MOIST.% V.M.S ASH E F.C.% F.S.I. 

i 1.2 25.5 7.2 66.1 .#S 

i 

D.D.M. SULPHUR 

45.5 0.30 
- 



. - /&IT #‘4 X-CUT (Z I7O’;SCAf.l THICINESS 23’ 
SAWLE E FL?+% 

Rlw CcxL: 
~. pp. 

4 d.P . 
PfKtX. Af?ALYSlS’- KOIST. $ V.M.: 

7 . 24.2 

ASH $ F,C.. % F.S.I. 

.4 

9 

19.2 54.9 164 

SCREEN ANALYStS- k . $ ASH % CALCULATED ASH . . 

-2” + 7/w 8.0 ) 
-7/P’ + 3/w 13.5 1 19.5 15.3 l 

! -3/V’ + 2m 57.0 1 
-2m + 0 21 :5 14.3 3.1 : . . : . . . . . . 18.4 ’ . . 

WASHABILITY OF -2” + 28M FRACTlO:d: t 
CUM h7.S 

SP. GR. WT.% ASH % FLOAT 
Cut4 ASH $ Cllhl 1IT.s CUM ASH 5 “lWW$LTY 

FLOAT SINK SINK 

. * 
:L;tT, $0 10.1 4.2 IO. I 4.2 100.6 19.5 

1:35-I:40 
19.9 6.3 30.0 5.6 89.9 21.2 
19.5 9.9 49.5 7.3 70.0 25.5 

1.40-1.45 18.3 14.0 67.8 
73.5 e. I .40 

9.1 50.5 31.5 
1.45-1.50 7.5 20.6 75.3 10.2 32.2 41.5 39.1 & 1.50 

‘1.50-I .55 5.5 25.5 $80.8 II.3 24.7 47.8 
1.55-f .60 3.4 31.3 ‘84.2 12. I 19.2 54.1 13.5 & 1.60 
1.60-1.70 3.! 37.4 87.3 13.0 15.8 59. I 
.l.70-1.80 1.4 44.7 88.1 13.5 

100.0 ‘. . 
12.7 64.4 

SINK I.80 II.3 66.8 19.5 11.3 66.8 

WASHABILITY OF’-28M + 0 FRACTION: 
: 
. - 

. I HT. % ASH b CALCULATED ASH 

FLOAT @ 1.50 82.8 
SINK fll 1.50 17.2 4::1 F:i . 

14.3 
CALCULATED YIELD OF -2” + 0 PRClDUCT: ’ 

:/,E‘D, 7, ;~o & , ;42 &:: ,. ;,: -- . “:- ---‘: 

CLEAN COAL ANALYSlS : (RAW COAL FLOATED G 1.42 I 

M3JST.5; V.M.% hsn k . F.C.% E.S.I. D.D.M.. SUlPHUR 

1.1 - 26.4 : 6-3 66.2 88 . 100 0.56 

.  

. 
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WASHABILITY OF#lO SEAM 
HOSMER MOUNTAIN 

ADIT 84 X-CUT ;A;l7;; ;EAM THICYJESS 9' OATE: 

RA!J COAL: 
PROXIb!ATE R!IPLYSIS 

N0XST.Z 1 V.M.% [ ASH X ] F.C. I F.S.I. 
1.6 I 27.8 1~ 27.5 49.1 1 #51/2 

! WASHAEIL!TY OF'-2" + 28 I1 FRACTIC!t: 
26.8 

14.5 @ 1.60 I 
I 1.60 - 1.70 2.9 34.2 73.9 13.7 28.9 67.9 

l-711-1.m 2.8 44.7 76.7 14.8 26.1 71.6 
SINK 1.83 23.3 9 74.8 100.0 29.7 23.3 74.8 

WAStIA[!ILITY~F -23 r.1 + 0 FPP.CTION: 

I 1.r. : ASH 9' 
s.k 

CALCULATED ASIi 
FLOAT 8 ?.50 66.0 5.7 

SINK P ,I.50 1 34.0 46.0 15.6 . 
21.3 

CALCULATE: Y!ELD OF -2" + D PRODUCT: 

YIELD 58.2 @ 1.42 S.G. 

CON. A!i.4LYe~~l ( i?A!,! C3,fL FLOATED P 1 .42) 

D.D.t-1. 1 SULPIIUR 
710 1 0.69 



~1. + 
VASHABILITY OFLOWER #9 SEAM 

HOSMER MOUNTAIN ?d 
ADIT #5 LOWER BENCH X-CUT @ 150' 

SEAM THICKNESS - 47" DATE: May 6, 1970 

RAW COAL: ; 

PROXIMATE ANALYSIS 

MOIST.% 1 V. M.X 1 ASH % 1 F.C. I F.S.I. 
1.1 I 24.7 I. 24.5 I 49.7 I# 31/2 

100.0 23.8 
WASHABIL:TY + 28 M FRACTIO:I: 

WASHABILITY OF -28 El + 0 FRACTIOil: - 

- . UT. n 4l A.91 3; CALCULATED ASH 
FLOAT @ 1.50 64.5 0.3 5.4 

SINK 13 1.5iTj 35.5 432 15.3 
100.0 20.7 

CALCULATED YIELD OF -2" + D PRODUCT: 
YIELD 71.4 ,a 1.6 S.G. 

COAL AIIRLYSIS: fl?A!i CObL FLO&TE;; I3 1.63 

‘ 
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RA!4 COAL: 

HASHADILITY OF LOWER 89 SEAN 
HOSMER WNTAIN 

,. ADIT #5 UPPER BENCH X-CUT @ 150' 
SEAM THICKNESS - 41' DATE: MAY 4, 1970 

PROXIIbITE ANfiLYSIS 

blOIST.% 1 V.M.% ASH X 1 F.C. F.S.I. 
1.0 1 26.5 1 16.0 1 56.5 1 #4 l/2 

SCREEN ANALYSIS !4T X ASH 5 CACCYtATFn ASH 
-2~ t 7/a" 12.9 
-7/a" t 3/a" 20.5 16.0 13.4 

-3/a" t 20M 50.4 
28M + 0 16.2. 14.2 2.3. 

WASHABILITY OF -2" + 28 !1 FRACTIOX: 100.0 15.7 
- 

CUN CIT. % CUM ASH % CUIcI NT. % CUM ASH % DIFFICULTY 
SP. CR. IAT 9! f!Cll y^ FInAT FI~OAT SI1IK SINK CURVE -, . -. - *.. . ,, ,,-.. ,, 

FLOAT 1.30 3.1 2.8 3.1 2.8 100.0 16.0 1 
1.30-1.35 12.9 6.5 15.9 5.8 96.9 16.4 ' 
1.35-1.40 38.4 10.7 54.3 9.3 94.1 17.9 80.0% a 1.40 
1.40-1.45 16.0 13.6 I 70.4 10.7 45.7 . 

WASHABILITY OF -23 M + 0 FRMTIOil: 

&J-r. T. ASI1 % CALCULATED ASH 
FLOAT @ 1.50 80.0 8.0 6.4 
SINK F 1.50 20.0 39.1 7.8 

100.0 i4.2 

YIELD 58.4 9 1.40 S.G. 
COAL AaLYSS.S: (PA!,! Cod!. FLOATED P ) 

J 



b:ASHADILITY OF#8 SEAM 
HOSFlER MDUNTAIN 

ADIT 86 UPPER SEAM X-CUT @ 230' SEAM THICKNESS 3$ATE: MAY ,, ,970 

RAW COAL: 
PROXIHATE AMLYSIS 

MOIST.2 1 V.H.% 1 ASt! 'b 1 F.C. I F.S.I. 
1.4 1 25.7 13.0 1 59.9 #3 l/2 

3. 1 
SCREEN AXALYSIS UT % ASH 9; CAKW ASH 

-2” + 7/B” 22.8 
-7/8' + 318" 18.2 12.6 10.8 

-318" + 284 44.8 -28M + 0 14.2 8.7 1.3 

WASHMIL!TY OF -2" + 28 !1 FRACTIOX: 
12.1 

WASHABILITY OF -23 ".I + 0 FRACTION: 

N-r. 2 
89.2y 

ASH X CALCULATED ASI! 
FLOAT a 1.50 4.5 4.0 

SINK @ 1.50 10.8 -..%s_ 4.7 

8.7 
YIELD 88.2 B 1.50 S.6. 

COAL Jv!ALYSIS: (RA'd COAL FLOATED P ) 

EIDIST. % 1 'I.:.!. % DASH % F.S.I. D.D.:;. --. 
1.2 1 26.8 8.5 

.j-- + -u- vj 

I , 



. HoSf.ltA~ SAC;r’Lk “/I” 
19 SEAM, SEAM THICKNESS 35 Ft. 

Iv&i CmL: /J-i&+?. 

PROX. ANALYSIS - MOIST.% V.M.% ASH % ‘F.C.% F. 

. 1.6 .24.3 22.4 52.3 v 
! 
i SCREEN ANALYSIS - WT. % ASH % CALCULATED ASH * 

-2” + 718" 13.2) i' . -7/8 + 3/8" 17.9) 24.8 20.8 
/ -3/a" ~+ 28M 52.8) 

28M + 0 '16.1 13.2 2.1 

r . 22.9 . . 
. 

WASHAEZ~LIM OF -2” + 28PI FRACTION: 
[ 

CUM. w-r.% CUM. ASH $ CUM. kfir.% :CUM. ASH % 01 FFICULTY 
SP. GR. m. % ASH % FLOAT FLOAT SINK SINK CURVE 

I FLOAT 1.30 16.5 
i 1.30-1.35 II.8 

‘. 1.35-1.40 18.8 
! 1.40-1.45 13.4 

,. / .’ 1.45-1.50 5.1 
l.50-1.55 4.7 

I” . 1.55-1.60 3.5 
1.60-1.70 5.3 
1.70-1.80 3.4 
SINK 1.80. 17.: 

2.9 
6.6 

10.0 
16.2 
19. I 
25.8 
31.2 
38.2 
49.6 
71.2 

16.5 
28.3 
47.0 
60.4 
65.5 
70.3 
73.7 
79. I 
82.5 

100.0 

2.9 
4.4 .~ 
6.7 
8.8 
9.6 

10.7 
II.6 
13.4 
14.9 

24.8 

klASHAElLlTY OF -28M + 0 FFUICTION: k,T % ASH % 
FLOAT & 1.50 82:2 5.8 
SINK B I.50 i7.8 47.2 

*- . 
.- 

CALCULATED Y IELP OF -2“ f 0 PRODUCT: 

YIELD 63.7~@ 1.45. s.G.’ :, ~.,.. _.- 

.CLEAN COAL ANALYSIS : (RkW COAL FLOATED 8 1.44) 

NOIST; 16 V.M*% ASH % F.C.% F.S.I. 

100.0 24.8 
83.5 29..1 
71.7 32.8' 59.4% & I.4 
53.0 40.9 
39.6 49.2 32.4: 3 I.5 
34.5 53.7 
29.7 58.1 16.5: @ 1.6 
26.3 61.7 
20.9 67.7 
17.5 71.2 * 

CALCULATE0 ASH 
4.8 
8.4 

;3.2 

D.D.M. SULPHUR % 

391.1 0.39 



. 
ftAw COAL: . 

Ij:..; PROX. ANALYSIS - MOIST. % V.M.% ASH % F.C.X 

2.7 26.0 20.6 I ,50.7 
! ;SCREEN ANALYSiS - WT.% ASH % CALCULATED ASH 

~-in t 7/a" 16.6 
1~. -7/8X + 3/8" 16.1 22.0 18.3 

2iK 0' 28M 50.7 16.6 ~20.2 3.3 

1,' .~ 100.0 21,6 

WASHABILITY OF -2" + 28M FRACTION: 

F.S.I. 

f& 

. 

. . 

1 

FLOAT 1.30 6.4 2.6, 4E.Z 
55:fi 
68.6 

: 73.0 
76.2 
78.3 

1.60-1.70 3.4 39.8 31.7 
1.70-1.80 

1::: 
47.3 34.0 

SINK 1.80 72.7 100.0 
12.3 
22.0 

--UASHABILITY OF .-28M + 0 FRACTION: 
WT.% 

._. 
Ash% 

FLOAT @ 1.50 
SINK .@ 1.50 

. - 

71.9 s.7 
28.1 47.2 

100.0 22.0 

: ;;I; 
23.3 
33.2 

43.4 31.4 tz 
27.0 5714 
23.8 61.7 
21.7 64.8 
18.2 69.6 
16.0 72.7 

CALCULATED ASH 

A*! 
20.2 

CALCULATED YIELD OF -2" +'O PRODUCT: 

YIELD 7.3.5 @,l.?O. S,.G.,-;, ;: .~~. ,;;-.'. 

I 

CLEAN COAL ANALYSIS’: (RAW COAL FLOATEG CJ 1.49) 

MOIST. % V.M.% Ad% F.C.% i.s.1. D.D.M. SULPHUR 

" 1.6 28.8 8.8 60.8 .#3+ 3.2 0.39 

79.3% @ 1.4 

25.8% @ 1.5 

10.4% P 1.6 



q-3 ..; Fan: ..,. . b!ASHABILITY OFUPPER #9 SEAM 
HOSMER MOUNTAIN 

ADIT 89 X-CUT 100' SEAM THICKNESS 17' DATE.APRIL 30, ,970 

RA!d COAL: 

1’~ E!OIST.% 
PROXI!#TE A:tC,LYSIS 

.:] 1 ( 1.1 
V.M.S 

i 26.1 

ASH % F-C. F.S.I. 
,, 17.8 !, 55.0 i #4 1 : 

1~ 

I h'ASHABIL:TY OF -2" + 28 !d FRACTI011: 16.9 

1 I ICUM WT. % 1 CUM ASH ?i 1 Cut.1 iiT.% 1 CUM ASH Y,i DIFFICULTY i 
1 SP. GR. 1 \IT. Y. 1 RSH CI. I FLOAT I FLOAT 1 SINK I SINK I CURVE I 

WASHABILITY OF -28 M + 0 FRhCTION: 

16.1 
YIELD 82.2 @ 1.60 S.G. 

COAL AiI\LYSIS* (R&f COAL FLmED B '-A j 

MOIST. 2:! V.M. "6 1 
1.2 1 28.6 



I !-- 

I 

i , 

HABILITY OF #7 SEAM %-CA UAS 
HOSMER MOUNTAIN '1, 

.ADIT f10 X-CUT @ 150', SEAM THICKNESS 14' DATE: 

RA!J COAL: ' 
PROXI!.!ATE A:tCLYSIS 

MOIST.% 1 v. N.X 1 ASH X 1 F.C. I F.S.I. 

1.6 I 25.1 1 25.2 1 48.1 82 

25.1 
NASHABIL!TY OF -2" + 28 M FRkCTIO:I: 

ry ' r'rr4 ASH % CUM IIT.% CUM ASH % DIFFICULTY 
TLOAT SINK SINK CURVE 

CUM HT. m lru, 
SP. GR. HT. X ASH % FLOAT I 

FLOAT 1.30 11.5 3.6 11.5 3.6 f 100.0 1 27.8 I 
1.35 17.0 5.8 28.5 4.9 I 88.5 I 30.9 

NASHABILITY OF -28 >I + 0 FRACTION: 

I. K ASH % CALCULATED ASH 
FLOAT @ 1.50 70.4 6.1 4.3 

SINK @ 1.50 29.6 46.0 13.6 
17.9 

CALCULATED YIELD OF -2" + 0 PRODUCT: 

YIELD 59.1 @ 1.42 S.G. 
COAL AiIALYSIS: (t?A!J C@AL FLOATED P 1.44 

, 



0. ..; . . 
,.. ._- ‘. ‘_ ., 

UAslUBILITY OF J3 SEAM OAK: September 18. I970 
. . 

. : KOWR MiIUNTfiIN- 
* ADIT 1F. X-CUT 150' SEAy THICKNESS 20'!2~FT. 

. 

I 

1 

. 

. 

RA!4 COAL: 

~t?ox. Ai&UYSIs - M"2';. I ASH I . F.C. F.S.I. 
. 7.0 59.7 7f' '1 

. . 
. . SCREEN AtlALYSIS - h't.. w-r. % ASH x CALCULATED ASH 

2" t 7/P 0, 25 lbs 20.5 1 

7/a* t 318" 28 v4 23.2 6.5 .59a . I 

-. 3/8 + 2&t 55 3/4 45.7 1 
2at.i Tao 13, 10.6 9.3. 1.0 

'2 6.8 

MA5HABILITY OF - 2" i 28 M FRACTIOV: 

SP. GR. WT. % 
nt. 1.30 68.2 2.7 I 68.2 2.7 100.0 i 6.5 
1.30s 1.35 16.1 6.5 t '84.3 3.4 31.8 I 14.6 I 

1.35 - 1.40 6.8 11.3 I 91.1 4.0 I 15.7 I 22.a 125.4: 9 1 

3.5 t 15.7 i 94.6 ! 4.4 ! 8.9 ! 31.6 I 

; ~7,.. 
5o i $5.8 _. I 4.9 1 2.9 63 i i 

~~~--pT 30.5 ! 97.3 1 5.0 I 3 7 1 55.7 ! 1.6: R !~~ 

I - 1.70 I(' 0.6 35.7 97.9 5.2 e _ 7 ! 59.8 

43.8 i ER.3 ! 5.3 2.1 I 66.6 

72.0 1 100.0 I 6.5 i 1.7~ I 72.0 1 

I 1.60 

I 1.70 - 1.&O 

SK 1.80--m 

I 

UAWABILITY OF - 28 M t 0 F?MTIC:!: , 
. 

UT. k-r. % ASH :: CALCULATED ASH 
t 

I 

* 

Float @ 1.50 

343 87.0 

1 

3.9 

I 

3.4 

Sink @ 1.50 I 176 13.0 ; 45.3 . 5.9 I -_- 
~- 

--_ ; :_ -.., 

CUUlATED YIELD DF - 2" t 0 PROydCT: 
T.1 

YIELD 95.1 &1.50,S.G; " .~ 

COAL Ai{kLYSiS: (F.!d COAL; 

HOIST. % V.X. % ASH ': F.C. % -- 

2.0 31.3 7.0 $9.7 

9.3 
. 

_:. 
I 

7 l/2 72.5 0.3a 
P 



ADIT 

MASHABILITY OF #5 SEAM 
HOSMER MOUNTAIN 

#13 X-CUT 9 15D', SEAM THICKNESS 

RA!d COAL: 

"' DATE: 
-~ 

PROXIk!ATE AZALYSIS 

MOIST.% ) V.M.% 1 ASH 'd F.C. I F.S.I. 
1.0. I 26.7 1~ 15.7 I 56.6 #2.5 

SCREEH ANALYSIS 
-2~~ + 7/v 
-7/w + 3/a" 
-3/a" + 28M 
28M + 0 

I,IT % ASH 5: CAlCU.LATED ASH 
a.8 

12.8 14.9 11.5 
55.7 
22.7. 15.9 ' 3.6 

15.1 
i 

NASHABIL:TY OF -2" + 28 !,1 FRACTIO:l: 

CUH NT. 9: CUM ASH Z Cl&! WT.% 
SP. GR. 

CUM ASH % DIFFICULTY ' 
NT. % ASH Z FLOAT FLOAT SINK SINK CURVE 

FLOAT 1.30 15.5 2.8 15.5 2.8 100.0 14.9 
1.30-1.35 20.3 5.7 35.8 4.4 I 84.5 I 17.2 I 
1.35-1.40 23.5 9.3 59.3 6.4 64.2 20.8 176.6% 81.40 

11.40-1.45 i j j I I& I I I 21.1 80.4 K8 4l-.7 37.4 1 

1 SINK 1.80 1 

20.7 
24.6 
27.3 

87.6 ) 9.7 19.6 40.2 33.6% 
90.1 10.2 12.4 51.5 
90.9 10.3 9.9 58.4 5.9% 

93.2 10.9 9.1 61.0 
94.2 11.2 6.8 70.8 

100.0 14.9 5.8 75.7 

WASHABILITY OF -2B M + 0 ~IOH: 
I IjT. : ASH % CALCULATED ASH 

FLOAT @ 1.50 76.4 10.0 7.6 

S:NK -@ 1.50 23.6 35.1 8.3 
. 15.9 

CNCULRTED YIELD OF -2!' 4, 0 PRODUCT: 
YTELD 79.4 0 1.44 S.G. 

COAL AIIALyS!S: <R:Crl COAL FI.OI\TED 5 1.44 

i---j ----- fMDIST.e-% 1.6 ---- J.?, 28.4 5 &A ..-__ S.6 % ] 1 F.C. 61.4 % J [ F.S.I. #5 I 1 D.D.M. 1 s~cp;!~-tt 

f / 



PROX; ANALYSIS - MOIST. X .Y.H.X . AiH i F.C. F.&I. 

SCREEN Af:ALYS& - NT. WT. x ASH X CALCULATED kSH 

2" t 7/B" 12 10.5 I 

* * 7w t 315" 15 13.2 8.0 6.3 

,3/8" t 28 1.1 63 55.3 J 28EitO 24 21.0 10.6 ' 2.2 I 
8.5. 

53.0 2.5 

30.0 4.7 

1.35 - 1.40 6.8 9.2 

I.30 - 1.45 --- 
b.45 - 1.50 7.6 I 55.3 / S.??l.~~~. 

I. 6.3 i 53.3 / 

3.55 - 1.60 5.6 1 65.0 1 !.E:x 

1.60 - 1.70 

.70 - 1.80 

K. IeD t 4.4 75.9 !lcc.o 1 a.0 I i 4.4. 1 75.9 I 

UASHARILITY OF l - 28 M + 0 FRACTID:I: 

UT. b-r. x0 ASH Z CALCULATED AW 

05.1 I 3.3 2.8 

I 14.9 52.2 7.8 . 

* _ 

CALCULATED YIELLl OF - 2" + 0 PROiIUCT: ~ 

YIELD 91.9 0 1.50 S.G.' ... .:.. . .: 

Q 
COAL MALYSIS: (X!J ml) 

MOIST. : V.M. ASH :: .a 

1.9 32.4 8.4 57.3 

10.6 c 

=I, D.D.M d' SULPfPJR 

d 7 l/2 390.0 0.44 d 



WASHABILITY OF 1 SEAM 
WHEEtER RIDGE 

ADIT #16 X-CUT @ 135 n. SEAM THICKNESS .5 FT. DATE: si?ptellber 21, 1970 

RA!d COAL: 
PROXIb!ATE AMLYSIS 

MOIST.% 1 V.!-t.% 1 ASH x 1 F.C. 

2.2 27.0 23.3 I 47.5 

. . 

SCREEN Ar:ALYSIS VT % ASH % CALf&MEfJ ASH 
2" + 7/v 21.9 
7/B" t 318" 21.7 24.6 20.9 

_ 3/8" + 28M 41.3 
. L 2814 + 0 1 15.1' 17.0 2.6 . 

WASHABIL!TY OF -2" t 23 '1 FRACTIOil: 23.5 

I 

MASMBILITY OF -28 M + 0 FRACTIOII: 

I. % ASH % CALCULATED AStl 

FLOAT Ca 1.50 70.8 6.4 
SINK @ 1.50 29.2 42.6 17.0 -- 

Y!ELD 85.0 Q 7.70 S.G. 

) COAL N4LYSIS: (t?A!l COAL FLOATED Q - 



NASHABILITY OF #2 SEAM 

HOSMER RIOGE 
AOIT 815 X-CUT @90' SEAM THICKNESS 19' DATE: 

RA!d COAL: 
PROXIMATE AJALYSIS 

MOIST.% 1 V.M.% 1 ASH :: 1 F.C. I F.S.I. 

2.6% 24.0 33.5 1 39.9 1 #3 

SCREFN AHAIYSIS NT X ASH % CA- ASH 
-2” +' 7/a&t 9.2 
-I,00 * 1,011 12 A ?A E; 7A.R 

V,,” T J,” I-d.7 ..“._ - ._- 

45.4 I : 
_28M+ 0~ 32.0. 24.0 7.7 i 

32.5 
HASHABIL!TY OF -2" + 28 il FRACTIO!: 

MD-T.70 2.4 

J-70-1.80 2.0 

SINK 1.80 39.5 

WASHABILITY OF -23 M + 0 FRACTION: 

* ASH % CALCULATED ASll 
FLOAT 6 1.50 65.6 4.9 3.2 --. 
SINK I@ 1.50 34.4 60.6 20.8 ._ 

24.0 
CALCULATED YIELD OF -2" + 0 PRODUCT: 
YIELD 56.3 @ 1.57 S.G. 

I 



RA!J COAL: 

WASHABILITY OF #5 
WHEELER RIDGE 

ADIT #l'7 
X-CUT @160' SEAM THICK 

SEAM 

23 FT. 
DATE:Septell!ber 1970 

PROXIMATE A!V+LYSIS 

MOIST.% f v . M. 4 1 ASH % [ F.C. I F.S.I. 
1.7 I 24.8 ] 22.0 I 51.5 1 #1 l/2 

SCREEN AFlALYSIS 
211 t 7/a" 
7/81' + 3/a" 

3/8~~ + 28M 
_28M + 0 

. 

(,,T ": ASH c~> * CALCUt ATFn ASH 
16.7 
24.5 21.6 18.9 
46.5 

13.0 1.6 12.3' 
20.5 

WASHABIL!TY OF -2" t 28 I,1 FRACTIO:I: 

WASHABILIT; OF -23 !.: f 0 FRACTIO;t: 

l:lT " 

FLOAT @ 1.50 SINK @ 1.50 g-q-- 

ASH Ts 1 CALCULATED ASH 

4;:; I "8:: 

7o&--L 13.0 
CALCULATED YIELD OF -2" + 0 ?P,@DUCI: 
YIELD 66.5 P 1.45 S.G. 

COAL AHALYSIS: (#!,I CIlAL FLOA‘iE3 B 1.45) 



. : L’. 
'AdIt #. 19 : _ 

*.. :.-. ‘. -. . Homer’. : 
~~*.~ 

. ..iaWle A SEAM THiCKNE$S.Z< FT.: 

RAbl COAL: 0' . ,. 
. ..: CROSSCUT @ 140 FT. 

: . 

’ PROX. Ivu\LYSIS - HOIST. % Y.M.% ASH % F.C. FAX. . 

. 1 -2” + l/8” z> ( 

: -. . : 1.4 *. 26.0, 14.5 : 58. I 82 . y.. 
SCREEN AXALYSIS ~ - WT.' " bff. k ASH : . CALCULATED kSH 

I ^_ I 2312 I 
-1'/8" + 3/a" 19 . i 19.2 14.5 12:s - 

-3/p + 2.y 44 44.4. I _’ 

1 ml + 0 ” 13. t 13.2 II.9 : 1.6 

.: 4.2 

3 M F?tACTID:i: --- 
. ,: 

FLT.-1.30 5117 13.2 2.7 I 13.2 2.1 100.0 14.5. 1.x-1.35 7035 20.3 5.2 1 ‘,3.5 ; 4.2 86.9 16.3 I 
1.35-l .40 a266 21.4 8.6 1 54.9 I 5.9 66.5 19.7 ,,.Vi!, 

, 
“7” 

1 
>-... 

I 
.-.- 

,,,>-,*D” *IV- , -.- , ---- I 

1.60-1.70 

1.70-t.83 
“,1 . en I 56.5 I I I 66.5 I 
,A-*’ ? --‘-.~‘-T= s-7 -+ 

\,AS"&TY OF - :S i.1 + 0 FMCTIO::: l i 

WT. . MT. % 0 ASH X 'CALCULATED ASH 

’ 

FLOAT @.1.X 817 I 63.8 I 5.8 4.9 SINK B 1.50 158 16.2 43.2 1.0 -1 

975 IOO.0 I I.9 

CALCULATED Y;EL5 OF .- 2" +.d PRODUCT: 
:- --1 .- -.- ..-i-' .=' 

YIELO 8l.l,@ I.48 S.G. 

COAL A;iALYSIS: (?A!; COX FLDATE9 Q 1.48) 

.’ I 

I 

NDIST. 2 w': ASH Z F.c.2 

1.2, 27.0 8.S’ 63.3 

. . 

F.s.1. D.O.El. 

83 IO.0 

SJLiwR 

0.40 

. . 
:I 

- ,~. . 
.’ ., 

. :* ~HABILITY OF,&j SEA&! ~'oATE:'&i . . , _. 



MASHABILITY OFC3 SEAM 
HOSMER RIDGE 

ADIT 520 
X-CUT @ 106' SEAM THICKNESS 15' 

DATE: SEPTEMBER 1970 

RA!d COAL: 
PROXIHATE PMLYSIS 

- * 
EiOIST.% 1 V.M.% 1 ASH X 1 F.C. F.S.I. 

1.8 I 28.8 15.4 54.0 I 86 

.- 

SCREEt1 ANr\CYS!S 1IT % AS!l-% CBLWATFD ASH . 
2u 4 l/2" 0.4 
l/2" + l/4" 5.1 17.6 10.9 

l/4" + 28 M 56.5 _ 28MtO 1 38.0 9.1 3.5 

HASHABIL!TY OF -2" + 28 '1 FRACTIO"I: 14.4 

UAStIAB!LITY OF -26 !I + 0 FRMTIOiJ: 

I . w ASt1 X 1 CALCULATED ASH 
FLOAT @ 1.50 88.1 3.6 3.2 

SINK @ rA!-J 11-g _ -__--_ 49.5-)5.9 

9.1 

YIELD 85.0 @ 1.70 S.G. 

COAL AX4LYSIS: (PA!,/ COAL FLMTEP P ) 



RAN COAL: 

. . . . . . . . . . . . ..TY OF 110 Sit/W 
WHEELER RIDGE 

ADIT t21 X-CUT @ 120' SEAM THICKNESS 16.5' 
DATE:~ER 27. 1976 ,-, / 

PROXIMTE A::MYSIS 

MOIST.% 1 v . 1.1 . x 1 ASH X F.C. 1 
1.4 I I 1 

J.S.1. 
25.9 15.8 56.9 #2 l/2 

SCREEN AI!ALYSIS !n % ASH % CALCULATFD ASH 
-2" + 118" 5.2 
-l/8" + 3/a" 7.0 16.2 12.9 
-3/a" + 28M 67.9 
28M + 0 19.9, 17.9 3.6 i 

blASHABIL!TY OF -2" + 2.B II FRACTIO!: 
16.5 

WI NT % CUi,i ASH % 
FLOAT 

WI+1 IIT.; WI-I ASH "h DIFFICULTY 
SP. GR. \IT , % ASH % FLOAT SINK SINK CURVE 

s -- , - _ -_ _ _ - _̂  ̂  ̂ 16.2 

l-,.&J I,., I J.J , 01.1 , 7." I "VI" 17.9 1 

,80 
,80 

,.- ..-.. 
i-2 1 24.6 84.4 [ 
1.2 I 29.9 88.6 I 

9.1: 
14.1 
7R.P 

3.7 36.6 92.3 12.5 
2.1 44.5 94.4. 13.2 

5.6 .t , 67.6 1 100.0 --XT 

'.a% 

WASHABILITY OF -28 bl + 0 FRACTION: 

‘,‘T 7 I A.SH % 1 CALCULATED ASIA! 
FLOAT @ 1.50 66.0 7.6 

SINK @ 1 50 L -32.0 39.9 

i-i 5.2 

12.7 , 

17.9 
YIELD 68.7 @ 1.42 S.G. 

COAL ArlAtY~: (l?A!l COAL FLOATED G ) 

MOIST. "d 1 V.!!. $- 
I 

m-1 D.D.M. 1 SULPIIUR 
1.2 29.4 7.0 -T---G2.3 ?__x? I &57-c / 0.32 , .--_ 



~&ABILITY 0F . . * ‘DATE:‘-r 6 ,,v,~ 
*’ ..” . ‘...’ . . . . 

‘1” 1; e.~ ,. ; .‘j. 
_. : . 

~#‘i.Searn’.Hosmer Ridge : 

Adlt # 22 X.-cut ,& 110’ Seam Thickness 14.:4’. 

f&l COAL: 
: ..~ 

p~ox. ANALYSIS - MOIST. X Y.M.2 : ASH x F.C. F&I. 

1.2’..’ 23.21 31.8 ‘. 43.2 1 2 I/2 

. 

. 

SCREEN AllALYSIS - !dT. ' brr.k ASH X CALCULATED ASH 

-2” + l/8” = 65, 6Q 

-l/S” t :/&.” c. II 6 ‘i.? 5 781 * 

-3/a” + 28M bQ.0 63.9 

28M t 0 
. . 

7q.u 18.5 57 4% 6.0 

‘i. I , . ~:r.:,.. 32.9 
: 

\lf&HABILITY OF - 2”.+ 28 H FP'CTIOX: ___~-~ 

SP. GR. wr. 2 I 
CUN. h-r. CUH. ASH cl.c.1. NT. l'CLX . ASHI CIFiiCL 

WT. 2 ASH % 5 FLOAT b FLOAT 2 SIX I “, SIX I cl;:.‘: ~~ 

1.30-4.35 

1.3%1.40 3800 

OF - 28 :.! 0 FFXTIO:;: ~AQ~ABILITY i : - 

. MT. MT. 2 0 ASH X CAL&LATE0 ASH 

FLOAT & 1.50 306 1 39.4 10.6 

SINK 9 1.50 6N 60.6 45.5 

32.4 
I 

.: ;‘A 
’ 

U\LCULATED YIELD OF - 2" t O'P?dGUCT: .' 
f. - 

YIELD-46~,4 @ I.46 S.G. - -’ .- “-- ‘.- 

CD& AiiALYSlj: (G!J COAL ROnTEn ?. 1.46 ) 

I 

WST. :: w: ASH :: 'U F.S.I.- 

1.5 28.6 10.2 597 15 

.’ , 

D.D.H. SULPI!Uf! 

Sgt.0 0.42 



. . 
l 

ttAStlADIL!TY OF - 28 f,! t 0 FRACTIOII: 

MOIST *' ,-." v.14 5 ASH *, --L I_ F.C. z -- F.s.I. D.D.M. SULWR 

1.0 29.2 8.4 60.6 66 30.0 0.41 

I 
* . . 

‘i. . 

WiSIIADIlITY OF I LONER SEAM ~ .": DATE: Nov. 5. 1970 “ 
:-._ .:. tiirS;:iR RI&i 

a' * ,i, : .", -.., 'ADIT 123 X-CUT @ 90' SEAN THICKNESS 19.4 FT. 
. ..* *, .*. 

:'. _/. : 

” mlCON:. .~‘. . . -. . .’ . 

(_.j. \ PROX. ANALYSTS ' - HOIST. % V.M.% ASH % F.C. F.S.I. 

' 1.5 26.4 ~18.7 46.6 J 5 ., l/2 *.. . . 

I SCREEN AI!ALYSIS - !Jf. NT. x ASH% . CALCULATED ASH 
7 

. -2" t 718" I 6.0 1 
I 

* 
-7/S" t 318" ! 11.3 20.8 16.4 179.0 

-3/8" t 2aM 
1 61.7 i z. 

. . -28M t 0" 2.7 21.0 1 21.0 13.2 1 . . 

..~ Hi 
._ . 

WSHAEILITY OF - 2” t 28 I.1 FixTIG:!: 

1 
’ CUN. NT. CUij. ASH CIJ. !-IT. 1 CWI. ASH DIFFICULT' 

SP. GR. m. I AS!i : I E FLOAT I % ASH I *, SINK I Z SIIIK CUWE 

fit. 1.30 1 23.8 2.9 23.8 2.9 ! 100.0 1 20.8 

1.30-1.35 1 16.2 5.7 ( 40.0 i' 4.0 76.2 ) 25.3 
l-35-?.40 1 lg.0 9.0 1 59.0- 5.6 i 60.0 1 31.9 60.7 @ 1.x 

! 1.40-1.45 ! to.7 i 14.0 i 69.7 1 6.9 ! 41.0 j 42.5 i ._. - 
1.45-1.50 5.4 18.3 / 75.1 ] 7.7 30.3 ) 52.6 125.11 @ 1.5; 

1.50-1.55 2.6 24.6 1 77.7 { 8.3 1 24.9 60.0 I 
.1,55-1.60 2: 29.1 1 80.1 1 a.9 I 22.3 1 64.1 1 9.0 @ 1.5: 

1.6LzO I 35.6 1 82.7 1 9.8 19.9 I 68.4 I - 
1.70-1.80 1 .1.8 44.0 1 84.5 1 10.5 I '17.3 ( '73.3 I 
Sk. 1.80 I 15.5 76.7 I 100.0 1 20.8 i 15.5 1 76.? ! 



WASHABILITY OF C9 SEAM 
WHEELER RIDGE SAHPLE A 

,ADIT R23 X-CUT @90' SEAM THICKNESS 21.7' DATE: October 15, 1970 

RA!,i COAL: 

I- ---2 

SCREEN AifhLYSlS MI ? ~~!U"&Li-s NT ?! 
-2" t 118" 7.0 
-l/8" + 3/x 12.0 25.9 21.4 

-318" + 28Fl 63.5 
2814 + 0 17.5. 17.8 3.1 

24.5 
WASHADIL!TY OF -2" t 28 il FRIiCTIOII: 

l-----------T I 1 CM1 !.IT. % 
SP. GR. 1 HT. 9: 1 ASH :! ] FLOAT 

FLOAT 1.30 1 15.7 f 2.5 1 15.7 
!1.30-1.35 19.0 5.5 34.7 
1.35-1.40 16.9.~ 9.5 51.6 -- 
1.40-1.45 9.0 60.0 
1.45-1.50 5.0 17.8 65.6 
1.50-1.55 4.3. 23.0 69.9 _ 

1.55-1 L- 60 2.7 _ 29.4 72.6.-- 
1.60-1.70 3.0 -36.4 75.6 
1.70-1.80 1.9 45.7 1 77.5 
SINK 1.80 22.5 +: 74.8 1 100.0 

ill8 ASH :: CL&: ?fT.% - -_-. 
FLOAT SIllK SINK I CURVE - 
2.5 100.0 25.9 -. 
4.1 84.3 30.2~ 
5.9 65.3 37.4 64.4% P1.40 -_ 
7.3 48.4 47.2 

- 8.1 39.4 54.5 27.1% @1.50 
9.0 34.4 59.8 

- 9.7 30.1 65.1 12.9% P1.60 ---. 
10.8 27.4 68.6 
11.7 -24.4 72.5 

25.9 22.5 74.8 I 

WASMBILITY OF -23 E.1 + 0 FRACTIOil: 
c 

0, A*-. ASH :; CN.CULATED ASH 
FLOAT @ 1.50 76.2 7.1 5.4 
SINK @ 1.50 23.8 52.2 12.4 

. --- 
17.8 

YIELD 67.4 @1.52 S.G. 

aAL A;IALYS& (Ml COAL FLOATED 0 ;.52j 

MOIST.. %-I ','.+I. X 1 ASH % 1F.C. % [ F.S.J. 1 D.D.!;. 1 SULPttUR 
l.Q I 29.5 I 10.2 I 59.3 I#6 l/2 ] 244.0 1 0.44 

‘ 



. 

W&ABILITY OF # 2 SEA4 

HOSMER RIDGE . 
. . . . i . ',:- 

,-.. 
. . _- a. 

-‘9.:. c .(., 
NIT #i4 X-CUT F 70' ,SEAM THICKJESS 

I . . -. ..i _, : 

. . 
. . 

. 

PRCX. ANALYSIS ' - HOIST. I Y.M.% ASH F.C. F.S.I. 

'. 1.6 17.3 53.6 27.5 #11/2 

. --. * -- _ 

DATE: Nov. 20, 1970 ' 

SCREEN ANALYSIS - UT. WTr; I. ASH x . CALCULATED ASH 

-2" + 718" 6.4 I) 1 

-7f8" t 318" 12.4 f 1 58.3 43.3 

-3/8" + 2BM 55.5 II I 
P 

-2814 t 0" 25.7 33.6 :8.6 

~_~ -- 
-_ 

~ASlWBILITY OF - 2" t 25 M FPKTW- 

I 
I I 

CU8. ASH CW. NT. 1 CU;I. ASH DIFFICZT. 
WT. % ASH 1: % ASH : SIX I 5 SIX t CU""F .b 

I .- - . - _ .^^ _ I P.. ^ 
Flt. 1.30 

1.30-1.35 

64.2 1 82.0 1 100.0 

. 
: MASILGILITY OF - 23 I4 + 0 FPSICTIOII: 

wr. VT. % ASH X CALCULATEC ASK 

Float B 1.50 531 I 53.1% t 6.3 3.3 

Sink P 1.50 1 463 46.9% 64.7. 30.3 I 
- 

i YIELO 33.4 @ 1.48 S.6. 

@AI. Au\LYSIS: (RAV COAL FLOATED 0 1.40) 

MDIST. :: VA. % ASH % F.C. X --- F.S.I. D.D.M. SULPIIUR 

3.8 32.7 7.5 56.0 87 238.0 0.47 

. 



” - * - DATE: bcembor. 1970 ' 
. . . 

1.. ‘... 
. ;. > 5 

L -.. --: 
. l-bs~r Ridge ,,: 

. . . . .:, 

1.~ .~ 
. I :. -. . .. . . Adlt 125 X-Cut B 9di Seam Thickness 13;2Ft. 

/ J. .;.:.. . . , * 
. 'RAw t()AL: ., .' : 

. 

:, 

t’ PROX. &tAlySIS : - MDIST. X V.M.% .A%% F.C. F.S.I. 

.' '. 2.0 24.6 .23.4 50.0 .‘ . #2f 

;"- SCREEM AKALYSIS - NTr. WT. g ASH % . CALCULATED ASH 
#' [ -2" - 7/p 16.3 1 

. 
-7/w - 3/8" 17.6 73.4 19 n 

. 
j , -3/a” - 2hn 

i, 
47.1 

:_ .~ 
-28m - 0 18.8 I 19.6 3.7 

. ‘ 
! 

.22.7 
*. ,- 

WASHABlLIiY OF - 2" t 28 M FPKTICII: 

SP. GR. 

Flt. 1.30 

1.30 - I.35 

1.35 - 1.40 

1.40 - I.45 

VAWABILITY OF - ?8 ;.I + 0 FRnCTIO:I:. ' 

19.6 

YIELD 72.4 @ 1.50 S.G. 

. 

COAL AiiALYS!S: (RA!l COAL FLOATED @ 1.50 ) 

MOIST. : V.M. I_ .- ASH : T.E. Y, f.S i D.0.M SULP!UR --LA _d- -- -.-- 
1.9 26.7 b.4 61.0 Psi 5.5 0.E 



i ! t 
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1 . 

‘; z . . .WttAHLITY OF ~3 sc,w DATE: DECEMAER 15, 1973 ’ 
. . 

* * . I . :’ >.: * . ;: MtJEELER RI LGE. . : 
.s’..‘:,-:. 

:. . . 
:. 

t . ADJT 126 X-CUT @ +20’ SEAM THICl$NESS .55“ 
., t- 

.‘. .I 
. :a., 1, .- . . ,. .. .:, 

wr-coAl :.- ‘. . .- 
..,.a. -_:. 

. . . 
. : . . . . : ., :., * 2. 

pm. HALYSIS -‘,- MOIST. ? VAX .ASH%. F.C. F.S.I. 
.. I,7 32.3 13,o 53.0 . . nt 

. ; 

$CREEN AIIALYSIS - WT. 
-2” + 7/8” 

. 
-i/8” + 318” 

-3/a” + ‘+kh 

-28m t 0” 

UT. %. ASH x .’ CALCULATED ASH 

9.8 I 

14.5 13.0 10.6 

54.9 I 
c- 

20.3 13.2 2.J 

13.3 
. -. 

*, IY... 
: CUM. WT ~ s ~‘4 ASH 5 ~$1 WT. $ & a$~ (:’ DIFFiCK 

SP. GR. I WT. : ASH : I .~ FLOAT FLOAT I SIIIK i SI:IK I CW: 

FLT. 1.30 51.4 3.0 ! ‘61.4 I 3.D ,nn.n 13.t 

1.30 - 1.35 I I.1 7.3 I 72.5 -2 3.7 33.6 30.0 

1.35 - 1.40 i j.7 11.6 I 79.2 4.3 27.5 39.1 27.39 ei..: 

’ \’ 1.40 - 1.45 

1.45; 1.50 

-f 5.7 1 2.2.3 i ~4.9 1 5.5 20.8 i 46.0 ; 

I.3 24.7 35.2 ( 1 5.8 15.1 5i.S I,^ (I~.l.11) #I f:.~ 

1.50 1.55 I.3 - 26.3 I 97.5 6.1 13.3 6,1 I . . 
I.55 - 1.63 0.9 31.4 

1 

88.X I 6.4 12.5 64.6 2 ‘9 ?I_ 

1.60 1.70 - I 1.7 39.5 90.1 7.3 11.6 ,I 57. I I . 
1.70 1.80 - 0.9 I 47.6 I 91.0 7;4 ‘9.9 71.9 

ZK. 1.80 f  .?.O 74.3 1 100.0 { 13.4 1 9.0 1 74.3 I 

HAsHA3ILITY OF - 28 F1 + 0 F%CTIO:I: 

1K. vr. % 

. 

ASH x CALCULATEG ASH 
1 . . . . 

FLOAT g 1.50 02.7 4.7 I 3.9 I 17.3 54.0 : 9.3 I ” 

YIELD 88.6 @ .I.80 S.G: @ 6.89 ASH . 

COAL AsL.YSiS: (lm CPX fLCN2 4 1.R ) 

fmIS7 :: ,..A - ___ .-.-.---- v I,1 ASll 5 F.C. % F.S.I.. D.D.M. SULP:nJ!z 

1.6 32.9 a.6 ‘56.9 ua 2300.0 0.45 

I : . 
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Evaluation of Coal Samples from Kaiser Resources Limited, 
British Columbia, From Adit #26, Wheeler Ridge Area 

B. N. Nandi* and D. S. Montgomery** 

This report is in continuation of the previous reports on the 

"Evaluation of Coal Samples from the Sparwood Ridge, Crowsnest Coalfield, 

British Columbia @art I; II and III" (1, 2, 3). 

: 
/ 

LOCATION OF PROPERTY, COAL SEAMS AND SAMPLING STATION 

The property from which the sample was taken is located in Wheeler 

Ridge area as shown in the map (Figure 1). 

This sample of coal was taken by-Kaiser Retou??ces Limited and the 

description of the sample, the seam thickness, Adit number and sampling 

location were sent along with sample by Mr. J. B. Murphy, Chief Geologist, 

Kaiser Resources Limited to the Fuels Research Centre. For convenience these 

data are given below. 

Sample Adit Sean Sampling 
NO. FRC NO. Location No. Thickness Station Location 

1 2203-71 - Raw Coal Wheeler Ridge 26 47 feet Crosscut at 150 &. 
from the portal 

2 2016-71 - Clean Coal Wheeler Ridge 26 47 feet Crosscut at 150 ft. 
'from the portal 

SAMPLES STUDIED 

About five Isounds of raw coal sample, taken from the bulk sample, was 

sent separately in a plastic bag on January 13, 1971. The clean sample of 

five pounds immersed in water in air-tight container to prevent oxidation in 

transit was forwar(!ed by mail on December 23, L97.O.for petrographic evaluation. 

* Research Scientist 

** Head, Fuels Research Centre, Mines Branch, Department of 
Energy, Mines and Resources, Ottawa, Canada. 
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The coal particle size of both samples as received was 114” X 0. The clean 

sample was floated at 1.50 S.G and the resulting product contained approxi- 

mately 9 per cent mineral matter. 

The clean sample was first centrifuged to separate the majority of the 

water and then dried under vaccuum at room temperature and the raw sample 

was dried in air at room temperature. Both samples were crushed in accordance 

with the ASTM Specification for the preparation of samples for microscopic 

examination, proximate analysis and dilatation in the Ruhr dilatometer. 

EVALUATION PROCEDURE AND RESULTS 

(a) Proximate Analysts (Moisture, Ash, Volatile Matter and Fixed Carbon) and 

(b) Calorific Value 

The Standard ASTM procedure was followed for these determinations and 

the results are given in Table 1. 

(c) Free-Swellin,? Index 

The ASTM Standard Method of Test for Free-Swelling Index of Coal, 

ASTM Designation D720-67 procedures was followed and the results are presented 

in Table 1. 

(d) Ruhi &l&me& Test 

Reflectance m.&surements do not, except in severe cases, indicate the 

extent to which the coal has been oxidized. However, the determination of 

the dilatation propertfes using the Ruhr dilatometer together with the micro- 

scopic examination of the residue from the dilatometer test gives a better 

understanding of the nature of the coal and some indication of the state of 

oxidation of coal. The test measures quantitatively the contraction and 

dilation of a coal when heated at a constant rate of temperature increase of 

3’C per minute. This test was conducted according to the German Specification 

DIN 51739. Coals which show no dilation and very low contraction although 

they may agglomerate, are not considered to have the required quality that 

will yield a commercial grade of metallurgical coke. The results of this 

test’are given in Table 2. 



-4- 

(e) Microscopic Examination - Maceral Analysis 

The samples were polished in accordance with the procedure described 

in ASTM Designation D-2797, "Method of Preparing Coal Samples for Microscopic 

Analysis by Reflected Light". 

The maceral analyses were conducted according to the ASTM Designation 

D-2799, "Method for Microscopic Determination of Volume Percent of Physical 

Components of Coals". The macerals were counted at a magnification of 600. 

The results are given in Table 3. 

(f) Reflectaka Measurekent if Vitrinoid 

The reflectance measurements were performed on the polished sample 

(prepared for microscopic examination described above) according to the ASTM 

Designation D-2798, Tentative Method for "Determining Microscopically the * 

Reflectance of the Organic Components in a Polished Specimen of Coal". The 

results are given in Table 3. 

DISCUSSION 

The proximate analyses of clean and raw samples are similar when 

calculated on ash free basis and the free swelling of the clean sample is 

higher than 9 (max. limit is 9) and that df raw sample is 9. The high 

swelling index of 9,indicates that this coal is a highly fluid coal. 

Both samples possess similar dilatation but the contraction and 

plasticity index are slightly higher in the clean coal as may be seen in 

Table 2. 

Petrographic analysis given in Table 3 shows that this coal is rich 

in exinoid (Figure 2) which is very unusual in the western Canadian cretaceous 

coals. Exinoid generally increases the fluidity of coal when heated to the 

plastic state. Both clean and raw coal possess similar percentages of 

reactive macerals 'Jut the exinoid content is about 5 per cent higher in the 

clean coal. Some naturally crushed vitrinoid was observed in both coals 

(Figure 3). In some cases the reflectances of fusinoid and semifusiooid are 

p.ractically the sa!ne in this particular coal (Figure 4) although reflectance 

of fusinoid is nor:,nally higher than semifusiooid in this particular coal and 
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in coal in general. It is therefore difficult to differentiate the boundaries 

of the fusinoid from semifusinoid in some cases. Figure 5 shows the inclusion 

of mineral matter in the semifusinoid which is brownish in colour under the 

microscope. We merition in our previous paper (4: that finely disseminated 

iron and calcium appear to be concentrated in the semifusinoid part of the 

coal as detected by electron proble analysis. The presence of mineral 

matter can also be observed in the semifusinoid part of the semi-coke obtained 

at 550’C from the residue of the Ruhr dilatometer (Figure 6 and 7). In 

Figure 7 the mineral matter was not surrounded by cracks and semifusinold was 

fused completely with the vitrinoid part giving a very smooth granular 

structure in the semi-coke. It is very difficult aPthis stage to interpret 

the role of mineral matter in the semifusinoid on coke quality but it 

appears that there exists good bonding between the mineral matter, coal inerts 

and reactives macerals without any boundary cracks. 

The microscopic examination of the semi-coke obtained from the residue 

at 55O“C from raw coal shows formation of fine grain coke structure with the 

inclusion of mineral matter and big cavities (Figure 8) Identical semi-coke 

obtained from clean coal shows good bonding between reactives and inerts 

(Figure 9). This coke is slightly anisotropic and the grain structure is 

very fine. Highly fluid coals generally give coke with a fine granular 

structure. 

CONCLUSION 

The clean coal at 1.50 S.G from Adit 26, Wheeler Ridge, possesses 

exiaoid which is very unusual for western Canadian cretaceous type coal. 

Dilatometer tests and swelling index indicate that this coal is extremely 

fluid when heated to the plastic state. The rather large cavities (Figure 8) 

tend to confirm the general observation that very fluid coals on carbonization 

alone tend to give weak cokes due to the rather chin cell walls caused by the 

large gas bubbles evolved during heating. However, this coal gives every 

indication of being excellent for blending with other western Canadian 

medium volatile cozls of low fluidity. It is a .coal which itself may command 
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a premium price as it is our understanding that the Japanese require fluid 

coals for blending. 

The crushed vitrinoid may indicate that on washing there will be 

problems with fines of low specific gravity since as far as it is possible 

to sac there is little associated mineral matter with this type of vitrinoid. 

This is a marked contrast with some of the other coals of this region where 

the fine coal consists of semifusinoid and fusinoid laden with mineral 

matter. 
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TABLE 1 

Proximate Atialvses (as received) 

Sample 1 Sample 2 
FRC Laboratory No. 2203-71 2016-71 

Wheeler Ridge Wheeler Ridge 
Adit 26, Raw Coal Adit 26, Clean Coal - ,--.~ 

at 1.50 S.G 

Moisture 
Ash 
Volatile Matter 
Fixed Carbon 

Free-Swelling Index 

Calorific Value 
BTU/per lb/gross 

0.84 
12.92 
31 68 $?I.-"+ 
54.56 

100.00 

9 

12,773 

1.79 

3$&2x$ 5-' '~- ! ' 

60.44 
100.00 

more than 9 ..- 

SW 

TABLE 2 

Ruhr Dilatometer Test 

Sample 1 

Softening Point8s'C 390 
Contraction % C 20 
Dilatation % 69 
Temp. of Max. Dilatation "C 486 
Temp. of Max. Contraction 9,'C 445 

Plasticity Index C 0.36 
.Q, es 

Sample 2 

381 
25 
67 

480 
440 

0.42 
.~ 

Vitrinoid 
Micrinoid 
Exinoid 
Fusinoid 
Semifusinoid 
Mineral Matter 

R. (Reflectance in oil) 0.72 0.77 

Reactives % 71.2 72.5 
Inerts % 28.8 27.5 

TABLE 3 
.~, 

Microscopic Analysis 
.~ ,. 

Sample 1 

62.9 
4.2 
2.0 
5.2 

18.9 
6.8 
100.0 

Sample 2 

60.0 
4.8 
7.2 
9.6 

16.0 
2.4 
100.0 



Micrograph of the clean coal from 
!,,:'a:' Wheeler Ridge. 

v- Vitrkoid, E - Exinoid, F - Fusinoid, 
:.F. - Semifusinoid X 600. 

.Figure 3'.. Micrograph of the naturally 
occurring crushed vitrinoid in Adit a26 
coal X 600. 

j ,?jgure 4. Micrograph of the fusinoid and 
nifusinoid of the same reflectance. 

/ ‘1 - Vitrinoid, P - Fusinoid, 
! 3.F. - S emifusinoid X 600. 

.Figure 5. Micrograph of the inclusion 
of mineral matter in the semifusrnoid 
and fusinoid. F - Fusinoid, 
S.E. - Semifusinoid X 600. 
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! .gure 6. Micrograph of the semi-coke (raw coal) 
from the residue of the Ruhr dilatometer test at 
5~0°C. Showing inclusion of fine mineral matter 

m L the semifusinoid. M.M. - Mineral Matter, 

S.F. - Semifusinoid. 

I 

.Figure 7. Micrograph of the semi-coke 
(clean coal) from the residue of the 
Ruhr dilatometer test at 550°C showing 
good bonding and fusion between mineral 
matter of the semifusinoid and vitrinoid. 
F.G. - Fine Grains, S.F. - Semifusinoid, 
M.M. - Mineral Matter. 

rgure 8. Micrograph of the semi-coke (raw coal) 
from the residue of the Ruhr dilatomcter test at 

t 
O'C showing the cavities and the inclusion of 

Figure 9. Micrograph of the semi-coke 
(clean coal) from the residue of the Ruht 
difatometer showing good bonding and 

r~neralmatter. ,C - Cavity, MA. - Mineral Matter. fusion between reactives and ine::ts. 
S.F. - Semifusinoid, F.G. - Struoture of 
Fine Grain. 



WlETesc (*sTQ 
S~nbilicy FBCL”T...,...............,. 
ilerdz!Psa FBCtor.,..,..........,.**..l 

,L.-. .,.3,2;1! 
I - --_ . 

. 

I 

25 ma sisvc . . . . . . . . . . . . . . . . . . . . . . . . . . 
i> imm slcve ..,...,................... ---,~:::~,” g;;.i 

i 



!  
., 

‘~r”x~ . 
I’ ,I ‘. ‘, : ,: ,;‘X, ,.: .i : , ,. 

,. I. 

‘TA0t.E 

. 

. 

. . 



. 

ciese,er PlssLLct;y 
start........................“.“.: c 

Fusion Temlr ..................... ..‘C 
btnx. PlULd Tcnp ................ ..** C 
Flrlsl Fluid TcL-p .................. ‘C 
Sul!diilc.?tL”n T~mp...............‘C 
EL1 tin:: RJnxc ................... ..‘C 
T-h.:. Fluldlty.. ................. dd/m 
Total.............................d d 

. 



56.9 
,~ 
S9.6 
-. 

6J.6 

--., 
61 .C 

IL : 
I 

2 -- 

:y 

-- 

-;i 

-- 
I.1 23.6 ,._-.. I-, 

, 
..-i.. _I..... _ 

I .I 23.5 
--- L4 

77 

cs 

E- 

lo- 

ci- 

xi- 

.A- .- . . . ! .- . . ..’ ..- . . .-- ; .” . _- I 
6h80 

.-- - 

1.:~ 

-- ". 

-- 
. . . 

-- I 
" 

_-_ .- 

-- . 
-.- 

i. 
-- 

*, SCidPL 
-__ A-- 

1.0 27.L 

I.4 25.1 

-- 

-. 

-. --- 
1.34 ht.6 
__- 

L- 
).50 58.2 
-- I 

?i- 
r -- 
- 4; 

-1-j I-’ I 

-.- --- 
1.29 50.0 
-_. _-- 
I.30 63.0 
,-- --. 
4s CO:lPDSlT 

i-F5 36.6 
-. I- 

-- 
0.3t 50.8 
-- -.._-. 

.---- - 

-.- 
0.30 G4.3 -- - 

__r.._ ,.--.. 
0.34 511.0 .-- 
0.70 .ll.'j 
r-- --- 
(I.:ir, IS.:! 

.- 
'55.6 

-- ..-.- 

!, 
. 

- 
1 
. 

I. 

:; . 

i. -. 
3 
. 

1 
-.- 

. 

5 

._ 

“-- .-.I-7 
II.3 

.--- 
10.6 

-- 
i 

- - 

. - 
I 

- .- 

-- 

-.. ~_ 

-. - 

-- 

-- 

-- 

,._ 

-. 

-. I~ 
-_ 
-I 

0.7 
I 

24.1 -. --. --i- 
9677 
-*- 

--. 

-.- 

--T 

--. 
3t 

2 

--.._.. _.-_. 
__. ..c 1.3 

1.0 ZD.! 
.- 

TO&-6 

1.2 -K 

---- 
4f.l 15 

----- 

--I --I,--- 

403 47 

54:s 20 

5o.c 

GiF L9 _-- 
IO 

.- 

‘,I10 

- 
I.10 - 

9 -.-_ 

z-z- -. 
CT --. 
SP'lPL 
- 

-- 
Y.2 .-.__. 

--l- 
25.R - 
xi. I 
- 
"I.0 

T- - 

-i- 
FRO 

74: c 

.-- 
GO.1 

.-- 

dL. 

12.1 
-. 

XI-i 
.̂ V -. 

4 I 
-- 

-- 

- 

--~I---- -i ;- 
'~ t- I -- .__I 

‘I: I 
-1 ‘r:-3 -.- 
I-- -- -- -- --- 

-. .L 
I..0 24. 

- -.- 
E-i-r6. 5' 

T 
1 .II.- ---.. 

-I 

‘li, - 
%J 

-1. 

A... -- 

a. 92059 

.- .,.m .-.-...... 
5 . . 
5; 

.-.._ : 2 
5 

41 --... ..- 
. . 

TO.! 

-e- 
GO.' .- 
i>O.f 

t 14 fl .-I 

. ..-.... 

._ 5973 ! . 
__, . ; 

-. .- 

I... 

_.-L- ‘I 
-- ; 
. . -... . I I 

I .,I i5 .___. “.-L 

~ ..--.. .-- 
M') 

L!l 
~-lo- 
-- 
'110 

..--.- 

” 

. 
:‘.I . ? 
,. .,m. 



. 

i 

. 

I 

., 

. . 

_ 

e-m.  

- -  

l 

570 G -- 
592 I 
--- 
33’3 7 
-- 
>IG 4 

-- 
lI0 

I 
-- 

9- 57.: 
e-----t- 

_- 

_ - 

X)? 
-- 

? 

Lo1 -- 

In? 25.’ 
- -- 

IO? 21. 
-- 

9 26. 
- ,- 

l-9 21. 

-- 

- 

-- 

-- 
3x7 3 
-.- 
420 I 6 

.-I-, ..I --. .- 
I.0 21.7, cd.0 . 

“‘i:2-- ;u.‘< ‘62.0 
--. I- -I- 

1.0 2G.a GO.8 

0.9 20.6 h2;G 

-- _--_ 
467 I I 
--- 
5% 24 

-- 
413 23 

-- - 
54s 66 

637 -yy- 
-- 
737 4 5 

-- 
819 

-_._ -“_ 
840 7 

---. - 
1511 19.: 

-- -- 
203 3. 

- -.- 
376 32 

-- 

-13 4 If. 

_-- -- 

.“_,.A. e... 

-.- 

.-A 

-- 

w-a. CI.. 

4 

T- 
_--._.. _.-_. -I ..,. 
I .o 

-__ ,I 20.4 

1.0 
.--__ I 63.5 

--. 
27.3. GO.1 

Y--’ 
._-_ - - -  n. 

I 
-._... 

II.6 0.34 65.3 3i 
‘,.yj-3’ j;=- i;5-J ‘7’ ---+ 
__ _ *-- _- .--II-- 

R.3 0.45 61.2 6 __. -- I-- .-, 
7.1 0.24 69.8 3 ;--I’ 25.798 
*--w -. 

,_,-. --. -.,_-- ..-..* e-r-. 
9.2 57.9 5 
__ ._*-_ -- .-.. 

-. ___ - 2 -... -- 

.ML ._-_ .1’1.7 L 

1 ’ -0 _ __“., ?LL. 6 . ..e... .-._._ r--.l . . 
13.9 45.2 .4 --- 

. 
-* .,-_ ._-- -... :- 
13.6 * * 29.8 

-7- AL -+ 

- -. -.. ..-. . 
*’ 

2 

3j 
- 
2$ 

-I- -- --. 

,-- 
o;ti 28.C zK-3 

j_--L --_ - 
I ‘. 7 $8.7 Cl.14 .- -... A--.. ---. 
Iii /h.C 65.7 

- .-- --- 

_. ,_ 

- -. 
5 
.- - 

- 

-. - 

.- . 

-- 

-. 

-. 

7.1 

9 

-- 
9 

I.9 

IO .--__ 
LIO 

IO 

I 

7 
._ 

-7 

. _ 

- 
+-- 
110 

..A-. 

,7.4. 

Fz- 
_.. _-. _.A.. .-.-. 

5 1.0 I , 33. I Cl..? 
A. I,- __. .-.- 

- - .--.- --.. 

.!L . ..!L .i!LL ,.,--. <>I .I) 

3; I.G 2~3.6 61’.4 _ ..--^ _--.-. --.-I 
2 1.0 2’5.5 58.6 

A--- 

.--..- 
‘-iyT- 1.0 x.9 5R;5 
---.- 

.-. ,-___ ..y-. 7 
. ..I,, 

-.” 

L:!i 13 

25.3 .--- 
36.0 

5X 2; . __ -...- _. 
GO:? i2 -- .- 

731 32 
-- 

774 2 
-- 

tw> 9 
.-- 

-. ..- 

11).4 
- 



i 

. 

.: 
. 

. 

. . 

i 

:, 

* 

. 
in. 

: 
. 

'_ 

I' 

*. 

t . - 
: 

i 
? 

i t 

-r 
1 

: 
i 
b 

i 

. - 

_ ” 

. ” 

., 

_ . 

- - 

_ _ 

- ., 

_ _ 

.~ 

_~ 

- ., 

- . 

-. 

- 

-. 

- 
I 

21.8 
- 

..-- 
26.3 
,- 
29.5 - 

- 
27.1 
-7--- 

:ofl 

- 

- 

.- 

.- 

_. 

., _ 

-_ 

+ 

__ 

._ 

_ . 

- . 

_ 
;L- 
-. 

-_ 

-. 

Ii 

22.8 
- 

24.7 
- 

- 
40.9 -- 
33.5 - 
16.5 

,I. 

22.5 

ZziF 

19.6 - 
2li.3 - 
24.2 . _.- 
i’,.? 

I-i 
u; . L.. 
- 
7 

q..... _' 
29.8 

.-- 

_.-. 
62’:4 
_._. 

- 

.-,- 

,.I _-.. - 
27.0. 59.6 

-. I- 
20. I 56.2 -- - 

.:. .--;-, 
27.4 62;O 

..-... _-.,. 

.i ..- 
za.9 

-55.6 
A-..,. 

L.- 
67.6 

-*, 

ct. _- 

-- 

_ . 
- 1 
. 
. 
_. 
-. 
_. 
. 
. 
-. 
-. 
,... 
-. 
-- 

-. 
I, 
:c 

“. 
I 

- 

._ 

. - 

.! 

_ 
I 

_ 
, 

,, 

- - 

.- 

-_ 

. . 

- 

I _. 

L. 

.- 
I 

“, 
II; 
2 

$ ;.* ! 
2 

I.; .__I, 
! 

..--.. 
I.4 

I; 

L-l 

I- 

.-L. 
I.1 

-. 
1.0 -- 

-. -, 
I.1 

-I-. 

2 -- .-A -. -- 
18.2, 7 
--. 

2 -- .-A -. -- 
18.2, 7 
--. A- 

--- 

.- --. 

z-7 .I 
-7 -7- --.. “- 

5r 1, 

--- 

.- --. 

. 

58.4 -x- 

.-- .- --- -- --- -- 

-I- _-_ .-_... .--. 1 -- 
72.2 5 S20422 . E7629 5593 
-.-. .-. -.-. .-. . . 

-- - --. 
45.9 6 
- _-- _--- ._-__ .__.._ 

-- -- . ..-- . ..-- 

2.11. d..- ---. A.- -.- 
6 - --. . _--- - 

65.3 6: 

--. --. --- --- 
72.4 7 S31201 E7453. 

. ..-..-. 
- *- -. --. - 

c4a4 .--.- A.: ~-1. 
56.6 4; 56.6 4; -- -- 
67.6 5 67.6 5 -.- --.. . . --L-. -.- --.. . . --L-. --.*. -. --.*. -. -_._ . 
62.3 3; 62.3 3; 

4 

?I- 

5 
T 

.&A, 
r 

--._. 
iz - 
14.7 - 

-., 
9.7 
--. 

-- 
10.6 
--. 

-:I 
-- 

- 
a 

-_ 
3.33 
-- 

Liz& 
.-I- 

0.39 
- 

0.60 -- 

.__I. 
0.36 - 

.-. 

- ---: 

-6 
- 

7? - 

I- 
8 

-_-. 

-T- 
7 
--- 

5 

3 
-- 
2i -._, 

T- - 

3 

- 

- . 

_ . 

- 

- 

-. 

-. 

-. 

. 

I .4 
- 

6 
- 

3 

I.2 6.6 

6 - 
7 

If 
I:. 
4; - 
_._- 
5 

-KY 

I’. I ..- 
0.9 

77 
- 

. ...1. 
1.5 

,.--I 
OLLE 

20.0 59.4 --. .--, 
29.0 Gc?. 0 

- -.-_ 
28.6 62.6 

.--- -. 

32.9 
_-._.. 
ED 
-- 

31.4 

..--., 
55.3 
-e..- 

61 :l 
---- 
5T.c - 
61’. I 

XT! 

15.5 I- 
10.1 

8 - 

--. 
I 

2 

7.6 - 

20 3 5.4 -I 
tn.4 - 
‘1.f - 
9 . 

,,-, 
IR - 
IO 

d 

5 .-e., 
f ,  

0.4; 

n.3s 7 



Skrt 1 . L.d'-..' - a, . ..J 

?l>lC 
.a 

' .__ .- ---. -.,..,, -. _. .-. ., . I _ ._. 
- -. 

-.---.- -...-. 
.ii Cf 5i 6f 7F 8F 9F '1OF 

. . .__ 
SE2IEZ RO --A ,1F 2F 11F 12F 13F '14F 15F 16F 

. 

100% 
100% 

1002 
IOOI 

100% 

1wx 

100X 

J 

632 

100X 

$ 

. 

ti 5 
661 662 663 

515.8 517.5 517.0 
2.9 2.5 3.8 

4e.7 50.9 ;p.; . ;o".; 

9:20 9:m 10:13 9:40 920 

1.1 I .Ol 1.13 1.06 1.06 1.05 1.1 
7?.5 7P.O 80.4 79.1 75.1 70.6 

;;:;I 0.96 !.Ol 1.c2 
75.6 

0.93 1.02 
75.: 74.6 

c.37 0.45 0.16 
76.1 7c.5 

0.35 0.2s 1.49 
75.4 

I.32 3.67 0.28 0.23 0.64 0.96 0.36 

a.3 
50.9 
75.1 
:?.g 
CP.1 
8Y.6 

6.7 
47.1 
X.6 
92.5 

5::; 33.1 4.3 41.0 7.6 

81.1 67.3 67.7 
9E.7 91.3 c9.4 
95.4 55.1 92.1 
97.0 95.1 95.: 

10.4 6.5 25.9 '17.6 4.9 .a.3 7.2 3.s 
1 .Y9 

3.6 3.9 
1.(‘a 1.92 2.06 1.99 2.19 2.05 2.14 

O.S60 O.b?? H!c.il%g 0.9Yb 
2.05 2.@4 

0.944 0.922 0.926 0.8% 0.93 0.959 

5.4 4.9 6.5 

2:: 41.2 66.5 44.2 72.3 
2: .66.1 89.5 

96:0 

4.0 4.8 7.8 
1.58 i.e5 2.02 
0.930 0.873 0.9C? 

C8.2 is.5 45.4 
65.3 55.5 65.7 
8::: 0.8 11.3 

SO.5 "I;.; . $2 5 

Hot I A4:t I4 AdIt 

: 

. 



.,. r 

‘ 

TO: Glann C . S#:h LIATE: 28 va:av 1970 

-- 

. 

I 



IV. 

V. 

1. 

2. 

3. 

4. 

5. 

6. 



7. 

8. 

9. 

i 

. 



28,5 
28, i 

20. i 
28. I 

2504 

3.0 
37” 3 

9.3 
9.0 

.25 
62-I 

a,2 
0”: 

034 
034 

7 1 7 .33 

5”3 -85 
B,G ,09 
5,G -89 

7.5 
T-,2 

.44 

.44 

33 
33 
OS6 

Page I of 2 

FSY - 

5 
4-112 

4 
4 

.x*rf=2 

6’ 
6 
G 



Page 2 of 2 

T&3+ 164 1.0 87. I 
779 I.0 87.7 
776 901 87,A 

770 1.1 83.3 
773 9.3 88,O 

1 
‘If 

1.9 .n 
9*3 A3 
105 ..25 

1.6 .43 
3.7 -39 

777 1.5 C6.7 11.6 -44 

, 



3.6 
66,9 
s9.0 

5,? 
4.2 

50.8 
9!,i? 

i.6 

10.2 Y 1.0 
72.0 70 .o 

3*4 3* 1 
51.6 59.0 
. 8 P9C 

19% 1910 
iO.76 I4 9 I :08 

2.2 2.5 
57.6 69.2 
w-3 85.9 

9, i 8.? 
9.3 5,,G 

55,2 55.8 
s,a 8x.3 

3.0 2.6 

5x9 38 0 0 
5J,7 55.3 

J .,03 .94 
1,95 1.9: 
95,7 si,j 

52 46 
74 s 

5.6 10.3 6.0 
78.f 15.2 99.8 

2.8 5.2 3.7 
51.8 5jo .8 51.5 

350 20 35 

9430 
32:33 

!970 
9:Jj 

2.6 
63.8 
84.3 

8.7 
4.a 

42.8 51.2 
77.2 a73 

a,0 2.2 

.?6 
I .94 
?9,5 

53 
38 

1910 
it:38 

7.4 
703 
9C.6 

5.7 
a.0 

53.t 
89 .G 

2.0 

56*4 
70. I 

.:c 
E .?j 
53*4 

50 
94 



































































!4 I N I NC METYOCS 

Methods Applicable 

Reserves in the southwest portion of the Dominion Block including 4, 5, 7, 8, 

9 and IO seams have strip potential and could be mined by conventional shovel 

and. truck mining methods. Maximum dip within the Parcel 73 block is I8 degrees. 

On Hosmer and Wheeler Ridge the dips vary between 5 and 1; degrees so that either 

the conventional mining longwal! method or the room and pillar method using con- 
_ -~~ 

tinuous mining machines could be employed. 

Thehydraulic minirqmethod for seams pitching more than IO degrees is pkesently 

b~&ng-emnp~loyed in the~tilichei mining area on a demonstration basis in +he #IC se--m, 

andr?wdate appears:tc:have excel lent pofewiai for dips between IC &z;r,c.;s ~-d 

40: deg,rees~. 
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