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I .  INTRODUCTION 

An extensive d r i l l i n g  plan was undertaken i n  1977 as par t  of 
F o r d i n g ' s  continuing Coal Reserve Development program. W i t h  the 
exception of two rotary holes d r i l l e d  i n  the Elk Valley, a l l  work 
was done within a three mile radius of the plant  s i t e .  Sixty per- 
cent of the work was t o  upgrade geological information in areas f o r  
which there i s  already a preliminary p i t  design; fo r ty  percent was 
outside of present geological reserve boundaries. The bulk of the 
d r i l l i n g  was done by contractors d u r i n g  the period April 26 t o  
October 6; f i l l - i n  d r i l l i n g  by the Geology Department% 6-50 Mobile 
rotary d r i l l  continued t o  year-end. T h i s  report  covers r e su l t s  of 
the  above exploration program a t  Fording Coal Limited and forms the 
basis f o r  work c red i t s  claimed f o r  the Coal License work require- 
ments under the Coal Act (1974), spec i f i ca l ly  Sections 19, 21, 23. 

11. SUMMARY 

One hundred and for ty-s ix  holes were completed and 68,053 f e e t  
Seven thousand d r i l l e d ;  included i s  footage f o r  incompleted holes. 

and s ix ty  f e e t  of the d r i l l e d  footage was i n  seven H . Q .  diamond core 
holes, 56,033 f e e t  in  one hundred and nineteen 4 7/8" diameter rotary 
holes w i t h  centre  return sampling of intersected coal seams, and 
4,960 f e e t  in twenty 3 7/8" rotary holes using s ingle  wall p ipe .  
Coal analysis was done fo r  a l l  s ign i f i can t  seam in te rsec t ions  a t  
Fording's Process Plant laboratory. Coal seam samples, taken a t  two 
foot  i n t e rva l s ,  were analysed f o r  % Ash and F.S.I. values. Weighted 
seam composites were tes ted  f o r  Proximate Analysis, plus F.S.I .  and 
% S u l p h u r .  Washability tests were done on the cored seam samples 
and petrographic analyses completed on selected cleaned composite 
coal samples from the core holes. One a d i t  on each of seams 12  and 
13 were driven in the Taylor ? i t  area of Eagle Mountain. A bulk 
sample of unoxidized coal was subjected t o  washability t e s t s  and 
coking t e s t s .  
Castle and Lake Mountains pr ior  t o  d r i l l i n g  operations. 

?re-logging of d r i l l  access roads was completed on 

Tonto b i l l i n g  Limited contracted the core d r i l l i n g  and G .  J .  
Ackles Limited supplied water t o  the diamond d r i l l  r i g s  on Eagle 
Mountain. S.D.S. Dri l l ing Limited were the contractors f o r  the 
centre-return rotary d r i i l i n g  with the fol!owing fquipment: one 
track riictinted (iod:wll FP! 110 c a r r i e r )  Gardner-Denver 1000 H. 0 .  
d r i l l  ( A i r .  iompressor: 600 c.f.m. F 125 p . s . i . ) ;  one truck - 
niounted <k?w:jrth T d p i d m )  Sanderson T.H.  70 d r i l l  with t o p  dr ive 
( h i r  Colliprzf..:ir: 57l? c.?.m. 0 250 p . s . i . ) ;  orie rruck niounted 
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( In te rna t iona l )  Gardr'cr-Dcnvcr 17r)O d r i l l  (Air Coinprwsor: 570 c.f.m. 

@ 250 p .5 . i . ) .  Carriers for the dual wdll d r i l l  pipe were a tracked 
F . N .  800 Nodwell c ? r r i e r  arid two Ketiworth Tandcins fo r  the respective 
d r i l l  r igs .  Hollowink Contractinq Limited of Fernie provided a 0-7 
crawler dozer and  oFerator f o r  preparation of d r i l l  access roads and 
d r i l l  s i t e s .  Janiesfield Construction Limited of Cranbrook provided a 
0-6 and  a D-8 crawler dozer f o r  s imilar  work. 
were logged e i t h e r  by Roke Enterprises of Calgary using a gamma ray - 
neutron log combination, or  by Geology Department personnel u s i n g  a 
Widco logging unit  t o  give a gamma ray log 
Limited of Calgary did the washability t e s t  work on the bulk a d i t  
samples. Adits were driven by W .  Fuchs of Coleman, Alberta. Coking 
tests on the washed a d i t  samples were conducted by CANMET laborator ies  
i n  Ottawa as well as several Japanese companies. Cascade Coal 
Petrography Limited o f  Calgary completed the petrographic analyses on 
washed composite coal seam samples from selected diamond dr i l l  cores.  
Fording geologists and summer students mapped the various rock out- 
crops and seam exposures ; s t a f f  surveyors provided the necessary mapping 
control and location of d r i l l  holes. Two temporarily employed geological 
students d i d  the geological and s t ruc tura l  l o g g i n g  of diamond d r i l l  cores;  
a l l  cores were colour photographed. 

All exploration holes 

only. Bi r t ley  Engineering 

Summary statements of work done and the r e su l t s  obtained a re  
included f o r  the various a reas ,  plus de ta i led  geological reports  by s t a f f  
geologists fo r  par t icu lar  areas .  Also included a re  radiat ion logs,  
diamond d r i l l  and rotary hole geological logs,  diamond d r i l l  core 
s t ruc tura l  logs,  technical reports on petrographic, washabili ty and 
coking analyses, together w i t h  plans and representat ive sect ions and a 
general geological map showing the location of d r i l l  holes,  roads and 
ad i  ts  . 



A .  Eagle M o u n t a i n :  T g k r  P i t  Area 

A t o t a l  o f  3,950 f e e t  in four H.Q. s i ze  diamond d r i l l  
core holes were d r i l l ed  i n  the Taylor P i t  area between 
sections 492,000 N and 493,000 N .  These holes (D.D.H. 's 

445, 448, 449, and 461) were p a r t  of the diamond d r i l l i n g  
program proposed i n  1976 and terminated before f ina l  
completion due t o  adverse winter weather conditions.  
Structure ,  s t ra t igraphy and coal qua l i ty  and thicknesses 
were as indicated by previous d r i l l  r e su l t s .  Washability 
t e s t s  were done on a l l  major coal seams. Petrographic 
analysis were completed on washed composite samples of 
coal seams intersected i n  diamond d r i l l  holes #445 and #449. 

Piezometers were in s t a l l ed  i n  diamond d r i l l  holes 445, 
449, and 461 and water pressures were monitored a t  
par t icu lar  horizons.  In addition t o  the  standard geological 
log, a l l  cores were s t ruc tu ra l ly  logged i n  d e t a i l .  The 
foregoing data provided v i t a l  information required f o r  slope 
s t a b i l i t y  analysis of the  proposed Taylor P i t  highwall. 

Two a d i t s ,  f o r  a t o t a l  of 230 f e e t ,  were driven t o  
obtain samples of unoxidized coal from seams 12 and 13; 
washability and coking t e s t s  were completed on these 
samples . 

References: ( i )  Appendix 1 - Technical Reports 

( i i )  I l l u s t r a t ion  No. 4 - Geological Section 492,000N: 
West Face Eagle Mountain 

( i i i )  I l l u s t r a t ion  No. 5 - Test Adits in Eagle Mountian 

Cost of Eagle Mountain Program: $150,287 

B. Clode P i t  Extension 

Thirty - two centre re turn rotary holes f o r  a t o t a l  of 
10,951 f e e t  were d r i l l ed  in Clode P i t  t o  penetrate normal 7 ,  
5 ,  and 4 seams and repeated segments of these seams within a 
th rus t  f a u l t  zone. This was follow-up work of the 1975 
Clnde P ; t  d r i l l i n g  prograim. 
those or ig ina l ly  planned, were d r i l l e d  dtle t o  the s t ruc tura l  
coiiiplexity o f  the thrustcd arca and  the need fo r  accurately 

A greater  number of holes t h a n  



. . . . ... . . .- 
- 4 -  

defined :~.tiii "cirt-off7" fnr m i n e  de*;iqn. New proven 
reserviic, o f  ?.6 x 10 L . T . R . C .  resul ted from re-design 
of the p i t  b2,sed on t h i s  d r i l l i n g ;  t h i s  i s  equivalent 
t o  approxiinately one years Clode P i t  production a t  
current ra tes .  The Major T h r u s t  Fault defines the 
lower l imi t  of economic extract ion of coal seams in 
Clode P i t .  

6 

References: ( i )  I l l u s t r a t i o n  No. 6 - 1977 Clode P i t  Development 
Dr i l l  ing 

( i i )  I l l u s t r a t ion  No. 7 - Clode P i t  Section Nos. 5 & 6 

Cost of Clode P i t  program $166,205 

C.  TURNBULL MOUNTAIN 

Thirty-seven dual wall centre  return and single wall 
rotary holes (17,976 f e e t )  were d r i l l e d  i n  the south western 
area of Turnbull Mountain. This work was the continuation 
o f  the 1975-76 program t o  provide essent ia l  information on 
seam locat ions,  thicknesses and coal qua l i ty .  Geo- 
technical tests were done on the diamond d r i l l  holes and the 
core was s t ruc tu ra l ly  logged t o  obtain essent ia l  data f o r  
ground s t a b i l i t y  studies. 
coal seams intersected i n  diamond d r i l l  hole #643. All 
avai lable  outcrops were covered as par t  of the f i e l d  mapping 
program. The information provided by the above programs i s  
required f o r  the designing of open-pits i n  the area (Turnbull 
Total and West Turnbull P i t s )  and f o r  the l o n g  term planning 
o f  spoil  areas.  
are presented i n  the  appended geological reports .  

Petrographic analysis  were done on 

Details of work done and the r e s u l t s  obtained 

References: ( i )  Appendix 2 ( a )  - Geological Report: West Turnbull 

( i i )  Appendix 2 ( b )  - Geological Report: Turnbull Total 

( i i i )  Appendix l ( d )  - Petrographic Analyses on D.D.H. 445, 
449, and 643. 

Cost of Turnbull program $327,005 

D. CAST1.F NOUNTAIFI 

A t o t a l  of faurteen rotary d r i l l  holes (8,590 f c e t )  were 
completsii t o  t e s t  fo r  favourable mining zreas i n  project.ed 
f i e l d  zones on Castle Mountain. I n  con.i!i!:ct,ion with f i e l d  
niappinq, esscritial data was collected r e l a t i v e  t o  s t r u c t u r e ,  
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st ra t igrayhy,  scai:i correlation, coal thicknesses and qua l i ty .  
Liniitctl exploration work has been done on Castle.  The 1977 
progr&'i re:ul t s ,  coi!hined with previous work, have provided 
a frsiiie work within which future  exploration programs can be 
developed. Details of the 1977 work done and in te rpre ta t ion  
of  resu1.x a re  presented in the appended geological report. 

Reference: Appendix 2 (c )  - Geological Report: Cast le  Mountain 

Cost of Castle Mountain program $162,713 

E.  GREENHILLS A R E A  

A t o t a l  of 18,644 feet were d r i l l e d  i n  th i r ty- four  
centre-return dual wall rotary holes and twelve s ing le  wall 
3 7/8" rotary holes. 

The or ig ina l ly  proposed program of twenty-five centre  
return rotary holes was designed t o  improve seam def in i t ion  
i n  planned truck-shovel pi ts  t h a t  involves m i n i n g  seams "F" 
t o  "H" and t o  tes t  f o r  the location of s t r a t ig raph ica l ly  
higher seams a t  selected locations.  All of these holes ( R H  
1050-1074 inclusive)  were completed of which twenty holes 
(10,723 f e e t )  were d r i l l ed  by contractor using dual wall 
centre return d r i l l  pipe and the remaining f i v e  holes 
(1195 f e e t )  by the Geology Departments 8-50 mobile d r i l l  
u s i n g  s ing le  wall pipe. Collected data correlated well f o r  
those holes designed t o  increase the confidence level of 
present geological information i n  areas of planned Truck/ 
Shovel p i t s .  Eleven holes ( R . H .  1050-1054, 1063-1068) were 
collared su f f i c i en t ly  h i g h  in the s t r a t ig raph ic  section t o  
intersect " I "  seam. Three of these holes ( R . H .  1050-1052) 
were spec i f ica l ly  designed t o  check the location and 
correlat ion of seams above " I " .  A multiple coal seam horizon 
("J") ex i s t s  from 100-200 feet above " I "  seam with individual 
seam thicknesses u p  t o  nineteen f e e t .  Seam " K " ,  in tersected 
i n  rotary holes 1051 and 1052 appears t o  be located 150-200 
f e e t  s t ra t igraphical  ly above the "3" seam horizon and  averages 
sixteen f e e t  i n  thickness. Coal qua l i ty  fo r  "K" seam in  rotary 
hole 1051 i s  s imi la r  t o  the average coal qua l i ty  analysis  of 
15 seam on Eagle Mountain. The large s t r a t ig raph ic  interval  
intersected above "K" seam which i s  v i r tua l ly  non-coal bearing 
(500 f e e t  i n  R . H .  1050j, in conjunction with the l imited coal 
qual i ty  d a t a ,  suggests t h a t  " K "  seam i s  the Greenhills core la t ive  
of 15  seam. Additional d a t a  i s  required to  prove o r  disprove 
t h i s  assuinption. 

References: ( i )  I l l u s t r a t ion  No. 8 - Greenhills Upper S C ~ I R S  Area: 
Geoloqy Map 
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Refermrcs: ( i i )  I l l i i s t r J t i cn  No. 9 - Cree-nliills Upper Ceatns Area: 
Lonoi tudinal Section 

Twenty one rotary holes (R.H.  '1075-1084, 1045-1047, 
1095-1102) were d r i l l ed  in the B u r n t  Ridqe area of Greenhills  
between Sections 479, 500N and  482,003N; 5128 f e e t  in  fourteen 
dual wall 4 7/8" rotary holes and 1598 f e e t  in  seven s ingle  
wall 3 7/8" rotary holes. This work provided s u f f i c i e n t  
additional data t o  design fur ther  Truck/Shovel and  dragl ine 
cuts  involving seams D ,  E ,  and F south of the present min ing  
area,  and an additicnal 1 .3  x 10 L . T . R . C .  were added t o  proven 
reserves. Coal qual i ty  data i s  s imi la r  t o  t h a t  as indicated by 
previous d r i l l i n g .  The B u r n t  Ridge area shows typical steepening 
of the coal seams as they approach the v i c in i ty  of the Erickson 
Fault .  

6 

High angle reverse f a u l t s  a r e  common. 

References: ( i )  I l l u s t r a t i o n  No. 10 - Greenhills South: B u r n t  Ridge 
Extended Area 

( i i )  I l l u s t r a t i o n  No. 11 - Greenhills  Section 480,500 N 

( i i i )  I l l u s t r a t i o n  No. 12 - Greenhills  Section 482,000 N 

Cost of Greenh 

F. LAKE - 

11s program $143,174 

YOUNTA I N 

E i g h t  centre  return rotary holes (4,150 feet)  were 
completed t o  augment seam information based on sparse pre- 
liminary d r i l l i n g  done i n  1970. To minimize environmental 
damage and reclamation e f f o r t s  the path of access roads were 
logged prior t o  d r i l l i n g  a c t i v i t i e s .  
data accumulated and in te rpre ta t ion  of r e s u l t s  a r e  contained 
i n  the appended geolcgical report .  

Details  of work completed, 

References: Appendix 2 ( d )  - Geological Report: Lake Mountain 

Cost of Lake Mountain program $57,275 

G .  ELK V A L L E Y  

Two centre  return rotary holes ( E V - 7  & EV-8)  were 
completed in the B r i t t  Creek- Osborne Creek area of the E l k  
Valley t o  t e s t  f o r  the coal bearing portion of the Kootenay 
Forc!ation in  t h i s  region. 
t o  the B r i t t  Crsek sub-statioo of the Kan-Elk Power Line, 
penetrated 140 f e e t  of overburden before rcaching bed rock. The 
hole h a d  t o  be stopned a t  523 f e e t  as the comprezsor could no 
longer unload thc hole due  t o  t h ~  larqe voluitic 0.f water 

Rotary hole EV-7. col lared adjacent 



encnuntercd. Spven sppar,itte coal seams from 3 feet  to  12  
f e e t  (dveraginn E f e e t )  were inter.s:>cted. Posi t ive 
correlat ion with semis on the eds t  limb o f  the Greenhills 
syncline i s  n o t  possible by compdring radiat ion logs;  
however, coal qual i ty  data suqgests t h a t  the  seams occur 
within the upper part  of the coal bearing sequence. 

road approximately 8000 f e e t  north of EV-7, reached 
bedrock a t  44 f ee t .  This hole was stopped a t  514 f e e t  due 
t o  high water volumes a f t e r  penetrating a sequence o f  
Kootenay mudstones, s i l t s t o n e s ,  and sandstones. The few 
traces  o f  impure coal intersected suggest t h a t  the hole 
was d r i l l ed  above the coal bearing section o f  the Kootenay 
Formation. 

Rotary hole EV-8, col lared on the Kan-Elk Power Line 

Reference: I l l u s t r a t i o n  No. 3 - 1977 Exploration and Development 
General Geology Map - E l k  Valley 

C o s t  of the Elk Valley program $39,385 

Submitted by: 

Prepared by: 

w-. i ' 

D. L .  J o h n s t d n j P .  Eng. 
Mine Manager 

J P. M .  Daignault 
Senior Mine Geologist 

: s ja  
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IV VIZI.IIATION OF I.IO11K - 

A. SZM,WRIE:S 

1. TOTAL EXPI’NDITURES PER TYPES OF WORK 

W a s h i b i l i t y  G e o l o g i c a l  
Dozer R a d i a t i o n  & S u p e r v i s i o n  & 

D r i l l i n g  - Work Logs Assay Mapping 

$802,832.41 $56,354.76 $54,986.65 $15,127.21 $7,229.32 

A d i t  Misc. Equip.  Topographic  Camp Truck 
Mining & S u p p l i e s  Maps c o s t s  Rentals 

$15,378.52 $10,033.50 $6,985.00 $67,204.15 $9,911.33 

TOTAL EXPENDITURES $1,046,042.80 

2. PRORATED EXPENDITURES PER INDIVIDUAL LICENSES 

C.L. 344 

C.L. 340 

C.L. 356 

C.L. 359 

C.L. 360 

C.L. 539 

C.L. 541 

T o t a l  

$ 6,224.96 

$ 57,274.57 

$ 11,622.36 

$ 23,244.68 

$127,845.74 

$ 19,692.52 

$ 19,692.52 

$265,597.35 
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Mincrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................. 

other Fording Personnel 
~~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 7 , 2 2 9 . 3 2 . ~ ~ .  

2. CONTRACTORS AND CONSULTANTS: 
Name 

Total opcrator's costs $ 7,229.32 

Servics Con~ract Amuunt 

........................................................ .......................................................... .............................. 

Refer t o  attached L i s t  of "Contractors ................................................ and Consultants" $935,700.67 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

....................................................................................................................... ..................... 

......................................................................................... ................................. 

........................ ............................... 

Total contractor and consultant costs $. .$935.,700.,.67~.._. 

3. EQUIPMENT A N D  INSTRUMENTS USED: Owned ............. Rented ............... 

Bore.4ol.e. .. surveu ..t.o .o.ool.... ..................... sPerryrSun~of..Canada..Limit.ed 
TYPe Rcntcd From AIll0""C 

...... $3. , ...................... 494 41 

Co!!P.ressor ......................................... AirEro..Enui~ment..Li~i.ted ......... .... s .... 86?..E ..... 
A i r  Fan Nelson Machinery-. Company Ltd .  $ .  231.62 ............................................................................................................... ............................... 

....................................................................................... ........................... 

.............................................................. ............... 

Total equipment and instrument rentals $.... .. 4.,588.!79........ 

Amount 4. FIELD CAMP COSTS: 
Cal Van Canus Catering Services L i m i t e d  $67 ,204 .15  Food ...................................................................................................... ................................ 

Accommodation .............. ...... .................... 

Fuel ........................... ................................ 

Other ........................................................................................................ ................................ 

Total field camp costs $ 67,204.15 ............................... 

5. SAMPLING, ANALYSIS, AND TESTING: 
S U V i C C  

............................................................... ............................................................. .............................. - 
Washability & Analysis ..................... .................. Birtley.  Eneineeri.ng ............................................. 

.............................. Note: See "Contractors ~ ~ 6 . .  ~Cons.ultants .... ($15,6~08. 95) .............................. . 

............................................................................................................................ ................................ 

............................................................ ............................................................ ..................... 

Totals, s;implings, analysis, iind testing $ ............................. 



Chrrlcr 

. ~~. . . . . . . . . . . . . . . . . . . . . .  

Total transportation costs $ 9 9 9 1 1 -  33 ~ ~ 

S. RECL/\MATION WORK: 

9. TRAVEL EXPENDITURES (operator's co\h only) : 
N B ~ I X I  of Ccrsnnnel Nurnhcr of Tripr 

......... ................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~~~. .................. 

Total travel expenditures $ ~ ~ ............. 

Total costs $1,046,042.80~~~. .  

(Secs. 28 and 29, B.C. Reg. 436/75) 

OFF-PROPERTY COSTS: Period f r o m ~ ~ ~  ........................ to .................................... -~., 19~- ...... 

$..~~ ............................ 

(6) Technical and feasibility studies ....................................................................................................... 

( c )  Preparation of reports ....................................................................................................................... 

( d )  Supplies and services .................... ......... .. ................................ 

(e) Mobilization and demobilization of equipment ........................................................... .................. 

( 5 )  Travelling expenses .......................................................................................................................... 

Amount 
. .  ( a )  Logistics and field support ......................... 

. . .  

. . .  

(II&C) 

...................................... ............ . 

. .......................................... 

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

............................ 

....... 

.......... 

....................... .. 

Supporting Cost Statements Attached 
Total $ ~ -  .............................. 

h 0 " " t  

......................................................................................................................... 

. ~ .  fer .. e o ~  .. attached. .. "Spppar~t i ing ..Cost..Stafement..and ............................................... 
Invoice List". 
......................................................................................................................................................... 

..................................... .......................................................................................................... 

........................................................................................................................ .................. 

...................................................................................................................... ....................... 

............................. .......................................................................................................... 

........................................................... ............................................................... 

Total supporting costs S~... ......................... 

SUMMARY 

On-property costs 

Off-property custs 

Sr;itcnkw of costs vcrilicd by 

$ 1,046.042.80 

. ~. 5 ................ 
1,046.042.80 Totiil costs $ .. ~~ . 
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ATTACllXEIIT TO "VALUATION OF WORK: COST STATMENT" 

2. COKTRACTORS AND CONSCT.TAN'TS - 

- Roke Oil Enterprises Ltd., 
516 Moraine Road, N. E., 
Clagary, Alberta T2A 2P2 

- SDS Drilling Limited, 
4636 - 1 Street, S .  E., 
Calgary, Alberta T2G 2L3 

- Tonto Drilling Company, 
1215 West 7th Avenue, 
Vancouver, B. C. V6H 1B7 

- Hollowink Contracting Ltd., 
Box 1274, 
Fernie, B. C. VOB 1MO 

- Jamesfield Construction Ltd., 
1321 Spruce Drive, 
Cranbrook, B. C. V1C 2L6 

- G. J. Ackels Limited, 
Fernie, B. C. VOB 1MO 

- Birtley Engineering (Canada) Ltd., 
5112 - 3 Street, S .  E., 
Calgary, Alberta T2H 156 

- Walter Fuchs, 
Box 897, 
Coleman, Alberta 

- McElhanney Surveying and 
Engineering Limited, 
8 200 - 1200 West Pender, 
Vancouver, B .  C. V6E 2T3 

SERVICE CONTRACT AMOUNT 

Radiation Logging $ 54,986.65 

Drilling Contractor $644,481. oa 

Drilling Contractor $144,673.97 

Bulldozer Rental $ 40,745.81 

Bulldozer Rentai $ 15,608.95 

Water Haulage $ 3,750.00 

Sample Processing $ 15,127.21 

Adit Mining $ 9,342.00 

Topographic Maps $ 6,985.00 
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ATTACHMENT TO "SUPPORTINC 'COST STATEMENTS" 

Roke Oil Enterprises Limited 

Tonto Drilling Company 

SDS Drilling Limited 

Hollowink Contracting Limited 

Jamesfield Construction Limited 

Ackels, G. J. 

Rentway Canada Limited 

Widco (Canada) Sales and Services Limited 

Cominco 

Kits Camera 

Advance Plastics 

Nelson Daily News 

Simplex Burcraft Industries 

Sperry Sun of Canada Limited 

Russel Steel Limited 

Elk Valley Building Supply Limited 

Airpro Equipment Limited 

Bossio Engineering Heavy Hauling 

Birtley Engineering (Canada) Limited 

Fuch, Walter 

Double K Builders Supply 

McElhanney Surveying 

Nelson Machinery Company Limited 

Lloyd Bag Company Limited 

Grand and Toy 

mister Pipe 

BCI Limited 

Atlas copco 

Department of Mines and Resources 

Conmet Deparment Supply and Services 

CIL 

Explosives Limited 

Cal - Van Conus Catering Scrviccs Limited 
Colcs ~nsllronce 

TOTAI. 

$ 54.986.65 

$ 144,673.97 

$ 644,481.08 

40,745.81 

15,608.95 

3,750.00 

9,911.33 

448.83 

743.35 

131.24 

705.15 

209.72 

78.55 

3,494.41 

4,995.84 

95.10 

862.76 

113.75 

15,127.21 

9,342 .OO 

86.94 

6,985.00 

231.62 

147.90 

100.45 

873.33 

111.47 

56.23 

13.25 

8.00 

1,489.72 

96.19 

67,204.15 
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INVOICE T.IST 

COWANY 

Ackels, G .  J .  Limited 

Airpro Equipment Limited 

Bossio Heavy Hauling 

Birtley Engineering (Canada) Ltd 

Fuchs, Walter 

Jamesfield Construction Limited 

Hollowink Construction Limited 

Double K Builders Supply 

McElhanney Surveying and Engineering 
Limited. 

Nelson Machinery Company Limited 

Roke Oil Enterprises Limited 

Rentway Canada Limited 

SDS Drilling Limited 

Sperry Sun of Canada Limited 

Tonto Drilling Cbmpany 

Widco Canada Sales and Services Ltd. 

Lloyd Bay Company Limited 

Grand and Toy 

Kits Camera 

Elk Valley Building Supply 

Simplex Burcraft 

Twister Pipe 

Russel Steel 

Nelson Daily News 

INVOICE NOS. - 

1057 

ER 1199, El; 1233, MO 6009. 

1375 

0866. 0880. 

1 

50, 51, 48, 61, 69, 60, 62, 38. 

221, 261, 247, 292, 278, 308, 344, 
308, 316, 315, 341. 

56055 

9020583 

11302, 11571. 

1116, 1115, 1107, 1124, 1111, 1119, 
1138, 1143, 1147, 1165, 1172, 1184, 
1189, 1195, 1134, 1131. 

48097, 49851, 49852, 51805, 51814, 53706, 

57816, 57824, 59781, 59766. 61963. 

0018, 0028, 0031, 0020, 0030, 0029, 0019, 

53714, 53705, 55820, 55821, 55829, 57815, 

0016, 0002, 00299, 0001, 000298, 000297, 
0043, 0044, 0048, 0045, 0046, 0052, 0051, 
0049, 0067, 0068, 0074, 0071, 0073, 0075, 
0076, 0077, 0072, 0089, 0087, 0090, 0118, 
0119, 0117, 0116, 0015, 0120, 0086, 0121, 
0099. 

CO 7442, CO 7224, CO 7364, C) 7562. 

413ic, 4134~. 4138~. 

1349, 1335. 

759 

40-639395, 40-58075, 40-58062. 

4867 

C-7483 

09 

34094 

0409941 

2916, 2574 

British Columbia Industries Ltd. 19789, 86935 
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Invoicrs T.ist con't. 

Atlas Copco 

Supply  and Services 

Department of Energy, M i n e s ,  
and Resources 

Explosives Limited 

Canadian Industries Limited 

Coles Insurance Agencies 

Advance Plastics 

38433 

326536-6 

3021122 

20740, 2 9 

073-81662, 073-81657, 073-81664, 
073,81455.  

39634, 39693 

4197, 006232 



Cal-Van Canus Catering Services Limited 

I/ 1 - 19 inclusive 

Expense Account 

Cominco - 1, 2, 3 ,  4 .  
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C 1 
FORDING RIL'ER OPERATIONS 

S U P A R Y  REPORT 

1977 CCAL RESERVE DEVELCPKENT PROGRAM 

Janaury 27, 1978 

IL- F O U O I N G  Rt\IeR 77 (1 14. 

Subxi t ted  t y :  0.  L .  johns ton ,  P .  E n g . ,  
Fine P'ar,aSer, 
Fording River Operat ions 

Senior  Mine Geologis t ,  
Fording River Operat ions 

Prepared by: P. M. Ca ignaul t ,  

Coal License Owners and Numbers 

Can Pac I4insra:s Li i i i ted:  314-334, 336-340, 342-344, 348, 353, 355-364, 

.-________ 

510, 511, 554-560. 
To ta l  24,325 a c r e s .  

Fo rd ing  Coal Limited: 801-834, 943, 944, 964. 
Total  u 6 3  a c r e s .  

Cominco Lip,i ted: 539, 541, 543, 545, 547, 549, 551, 553. 
Total  3,200 a c r e s .  

Coal L?*se Ci.:.ner and Ntifiibers ..____ 

' Can Pac Zinst-als Limited: Coal Lease Nos. 1 & 2 .  
Total  8,050 a c r e s .  

0 0 
RECEIVED and RECORDED 

I iEB 2 4  1978 I 
M.R. #........I................................,.. 

VICTORIA, B.C. 
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AN INVESTIGATION OF T E E  COKING ... . CIL'AICTERTSTTCS -I OF _I COAL SAWLES FROM SEAX 12 
AND S W l  13 FROP! THE ELK R I V E R  B A S I N ,  CROWS NEST AREA, R R I T l S l l  COLUTBTA, 
SUBNITTED ZY FORDING COAL L I N I T E D  
PROJECT 03-3-1/3-10 

Job No. 3 1 2 7 R  
( P r e l i m l n n r y  Report)  

J . G .  JORGENSEN, 14. GARDTXER, T . A .  LLOYD AXD J .C .  B O T M H  
COAL RESOURCE Ah?) PXOCESSING LABOPblTOI<Y 
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J . G .  Jorgensenx, W. Gardiner*, T.A. Lloyd* and J . C .  Botham** 

INTRODUCTION 

T h i s  r e p o r t  d e a l s  w i th  an i n v e s t i g a t i o n  of t h e  coking c h a r a c t e r i s -  

t i cs  of cleaned c o a l  samples taken from Seam 12 and Seam 13 l o c a t e d  i n  t h e  

Elk River Basin, Crows Nest Area of B r i t i s h  Colum1,ia. The p r o j e c t  was i n i -  

t i a t e d  by W.S. Wllson, Hanager Marketing, Fording Coal Limited,  Calgary,  

Alber ta .  The covering l e t te r  is included i n  Appendix I. 

The scope  of  t h e  i n v e s t i g a t i o n  comprises t echn ica l - sca l e  carboniza-  

t i o n  tests in t h e  12-inch movable-wall coke oven and r e l a t e d  a n a l y s e s  and 

tests r e l c v a n t  t o  a b a s i c  understanding of t h e  q u a l i t y  of t h e  c o a l  from Seam 

1 2  and Seain 13. 

-~ 
*€leads, Petrography Sec t ion ,  Carbonizat ion Opcrnt ions,  and Coal Treatment & 
Rheologica l  Sec t ion ,  r c s p c c t i v e l y ,  **>ianaser, Coal Resource and Process ing  

Energy Technol.ogy, Departrient of Energy. Mines nod Rcsources. Ottawa, Canada. 
. Laboratory,  Energy Rcscnrch 1.nhornt.or les ,  Cannki Ccntre  fo r  FiineraS. and 

- 



The r e l c v m t  tai-t,,et condl t tons  for tcs t inl :  the sni!lples under roview 

wcre as follows: 

b,11 pu1w.r t:.iLtoii - CO:' I:itnus 1 / i \  i n v l l  ( no~n in , t l )  

Oven bulk  d e n s i t y  - 51 l b / f t  (dry b a s i s )  

F lue  temperature 

D 

- i n i t i a l  165OoF, e l e c t r i c a l l y  hea ted  

a t  r a t e  of 35'F/hr to maximum of 

1 9 5 0 ' ~  

Coking t ime - cokj.ng deemed complete when c e n t r e  

temperature  reached 1850°F and coke 

pushed 112 h r  aE te r  r each ing  t h i s  

temp e r a  t u r e  

A l l  cokes discharged from t h e  oven a r e  dropped from a h e i g h t  of 10 

f e e t  t o  s imula t e  handl ing  of t h e  coke i n  commercial p r a c t i c e .  The cokes are 

d r i e d  p r i o r  t o  sc reen ing  and t e s t i n g .  

- The chemical ana lyses  and c o a l  and coke t e s t i n g  conform. 

as p o s s i b l e  t o  ASTN t e s t  methods. Standard t e s t  method d e s i g n a t i o n s ,  o t h e r  

as c l o s e l y  

- t han  chemical a n a l y s i s ,  are given i n  t h e  r e fe rences .  The a n a l y t i c a l  and test  

d a t a  a r e  presented i n  Tables  1 t o  5. 

t o r s  der ived  from pe t rog raph ic  a n a l y s i s  i s  shown i n  F igu re  1 and a p l o t  of t h e  

r e l a t i o n s h i p  between r e f l e c t a n c e  and f l u i d i t y  (NOF diagram) appea r s  i n  F igure  

2. 

A p l o t  of t h e  p o t e n t i a l  s t a b i l i t y  fac- 
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Gross C a l o r i f i c  Value (db) 
B t u  per  pound ................ 

Carbon ..................... .% 
HydroTen .................... 
Sulphur ..................... % 
tii t rogen 4 

Ash ......................... % 
Oxygen (by d i f f e r e n c e )  ..... .% 

SiO2 ....................... .% 
A1203 ....................... % 

Ultimate Analysis (db)  

U 

.................... m 

k s h  r-Jlalysis ( d b r  

Y ....................... b 

9. 
Ti  2 ........................ % 
P2O5 . . . . . . . . . . . . . . . . . . . . . . . . m  
c2i) ......................... % 

So3 ........................ .% 
Kg0 ......................... % 

U ........................ m 
9. ........................ . N  

7.4 
26.3 
66.3 

14060 

80.0 
4.7 
0.78 
1.6 
7.4 
5.5 

53.7 
30.2 
6.2 
1.5 
3.0 
2.6 
0.5 

0.1 
1.2 

- 

8.3 
25-9 
65.8‘ 

14050 

79.5 
4.8 
0.55 
1.6 
8.3 
5.2 

59.1 
29.0 

6.2 
1.6 
1.2 
1.0 
0.6 - 
0.1 
1.5 
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TABLE 2 Physical Tests and Fus ib i l i ty  o f  Ash o f  Component Coals 

Identi f icz t ion  
Labbratory iiumber ............. 
Description ................... 

Coal Pul veri z a t i  on ’ 

Sieve Analysis 

1/16 in .  
1/16 i n .  1/32 in .  
1/?2 i n .  ......... .% 
T o t a l  Passing 1/a i n .  9: 

Gri ndabi 1 i t y  
Hardgrove Index ............... 

Fusib i l i ty  o f  Ash 
I n i t i a l  Deforiration Temp. ... OF 
Softening Temp. Spherical ...o O F  

Fluid Temp. ................ OF Softecing Temp. Hemispherical F 

30 66- 7 7 
5-6528 
Seem 12 
Adit 18 

0.5 
12.1 
19.4 
18.4 
49.6 
87.4 

2 7004- 
270W 
2 7 0 Q  
27004- 

3067-77 
5-6529 
Seam 13 
Adit 17 

0.6 
15.5 
23.3 
21.5 
39.1 

83.9 

27004- 
270Q 
270W 
2 70Ot 
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TABLE 3 T h e m 1  Rheo log ica l  P r o p e r t i e s  o f  Component Coals 

I d e n t i  f i c a t i  on 
L a b o r a t o r y  I:umber . . . . . . . . . . . . . . 
Description , . . . . . . . . . . . . . . . . . . . 

3066-77 
5-6528 
Seam 1 2  
Adit 1 8  

L i n e a r  Exoansion 
Bd. 52 l b / f t 3  a 2% m i ire.. .% 4-4.3 

Gieseler P l a s t i c i t y  
S t a r t  ........................ O C  

flax. F l u i d  Temp. . . . . . . . . . . . . . O C  
F ina l  F l u i d  Temp. . . . . . . . . . . . . O C  
S o l i d i f i c a t i o n  Temp. .. ..... .. OC 
I. '?lting zange .. .... . .... ..... OC 
Max. F1 ui d i  t y  . . . . . . , . . . . , . . dd/m 
Torque ..................... g . i n .  

Fusion Tern. ................. OC 

D i l a t a t i o n  
Ti  
T i i  - Hax. C o n t r a c t i o n  Temp ,C 
T i i i  - Max. D i l a t a t i o n  T e r p  . C 

C o n t r a c t i o n  . . . . . . . . . . . % 
D i l a t a t i o n  ....... ..... % 

- S o f t e n i n g  Temp. ...... O C  0 

F r e e  S w e l l i n g  Index 
F.S.I. ....................... 

434. 
451 
457 
47 8 
487 

44 
8 . 3  

40 

385 
443 
478 

28 
8 

71  

3067-77 
5-6529 
Seam 1 3  
Adit 17 

4-2.8 

422 
435 
459 
483 
4 88 
61 

213 
40 

375 
432 
462 

25 
114 

8 



TABLE 4 Petrographic Analysis o f  Component Coals 

Identi  f i c z t i  on‘ 
Lzboratory Nuinber. .............. 
Description., . .  ........ .; ....... 

Distribution o f  V i t r i n i t e  Types 
V-6.. ........................ ..% 
v - 7 .  .......................... .% 
V-8.. ..... i . .  ................. .% 
v-9.. .......................... ,% 
v-10.. ........................ .% 
‘I-  1 1 ........................... h 
i f -72  ........................... % 
!‘-13 ......................... ..% 
V - i 4  ........................... % 
V-15 .......................... .% 
V-16. .......................... % 
1/-17... ..................... ...%’ . 
V-18 ............................ 

C‘ 

nl 

Reactive Ccrnponents 
Tstzl Vi t r i n i  t e . .  nl 

Reactive Semi-fusinite (1/3) ... % 
tx in i  t e . .  ..................... .% 
T o t a l . .  ....................... .% 

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

Ine r t  C c m n e n t s  
I n e r t  Semi-fusinite (2 /3) .  .... .% 
Xi crinl t e . .  ................... .# 
Fusini te  ....................... % 
Xineral Xat ter . .  ............... % 
Total ......................... :% 

. .  

Petrographic Indices 
, a  l ~ . ~ c i ~  Eeflectance.. ............. .% 
GaZznce I n d e x . ,  ................... 
S t r e r ; ~ t h  Index..  .................. 
St2S i l i t y  Indcx ................. 

3066-77 
Sean 12 
Adit 18 

2.2 
36.9 
31.7 
2.9 

73.7 
3.9 
0.7 
78.3 

7.9 
2.7 
6.9 
4.2 

21.7 

1.09- 
0.81 
4.15 

57.2 

3067-77 
Seam 13 
Adit 17 

3. a 
62.0 
10.7 

76.5 
3.6 
2.0 
82.1 

7.1 
2.0 
4.1 
4.7 

17.9 

1.05- 
0.60 
3.82 

50.0 



Test Ident i f icat ion Number ................ 
u a t a  o f  l e s t  .............................. 
L;boratory lkmber ...... i . ,  ................ 
Descriotion ............................... 
" v 

5 80 
20 Sept  . 1977 

Seam 1 2  
100% 

5 8 1  
2 1  Sept . 1977 

Seam 1 2  
100% 

5 82 583 
' 2 6  Sept . 1 9 i 7  27 Sepc . 1977 

Seam 1 3  Sea? i? 
100% 123, 

CARBCNIZATION DATA 
tjet Xeight o f  Charge (wet) ............ l b  
i b i s t u r e  i n  Chsrge ..................... % 
AST:.I B ~ l k  Density (wet) ........... l b / f t 3  
Cden Bulk Gensity (db) ............ l b / f t 3  

CAR2iZrji:IZkTIOi.l RESULTS ' 

................. 3 Gross Cokifig T i n e  hr.mi 
!:aximua >/all  Pressure ............. lb/ in  
Coke Yield Actual ...................... % 
r h i n  Coke s i z e  ........................ i n  
Apparent Specif ic  Gravity ............... 

Scrcen Analysis o f  Coke 
Tcmulat ive percentage retained on) 

3 inch sieve ............................ 
2 inch sieve ............................ 
1 1 /2  inch sieve ........................ 
1 inch sieve ............................ 
3/4 inch sieve .......................... 
1/2 inch s ieve .......................... 
Percentage -1/2 inch (breeze) ........... 

Turbler Test (ASTM) 
S t i b i l i t y  Factor ........................ 
Hardness F a c t o r  ......................... 

JaDacese Drun Test I J I s )  
~ c u n u l a t i v ~  percentage retained on) 

50 ir;n s ieve ............................. 
25 rm sieve ............................. 
15 rn sieve ............................. 

560.0 
3.2 

49.5 
51.0 

1 0 : 2 0  
1 .76  

73.9 
1 . 8 5  
0 . 9 1  

2 .2  
3 3 . 0  
74 .5  
93.9 
9 6 . 1  
96 .8  

3 .2  

54 .9  
69.2 

* ** 
9.2 0.8 

88 .2  70.9 
93 .9  83 .1  

560.0 
3 . 1  

48.5 
51.0 

10: 15  
2.16 

74.9 
1 . 8 6  
0 . 9 ~  

3.5 
36 .4  
71.5 
92 .9  
95.0 

. 96 .1  

3 .9  

(*30 revs ** 1 5 0  revs) 

54 .6  
6 8 . 9  

* ** 
10.4 1 . 9  
88.5 70 .6  
9 4 . 1  82.6 

560.0 55A.7 . 
3 . 1  

48 .8  
5 1 . 0  

1 0 :  00 
1 .54  

75.5 
2.03 
0 . 8 8  

4.7 
45 .6  

' 82.0 
95 .0  
96.3 
0 7 . 1  

2.9 

51.5 
' 64.2 

3 . 1  
4e.5 
53 .5  

10:c0 
1.50 

7 5 . 6  
2 .03  
C . F j  

5 . 2  
45:9 
79.2 
94 .9  
96 .3  
97.2 

2 . 8  

52 .3  
64.6 

* ** * ** 
8.3  0 .7  6.7 0 . 0  

88.9 7 3 . 4  88 .2  70 .7  
93.7. 81.6 94 .0  82.1 
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COIAPO5KION - BCLAMCF INDLX 

Figure  1. P l o t  of P o t e n t i a l  S t a b i l i t y  F x t o r s  of  Component 
Coals Calcclatc:! from Petrographic  Drta. 
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APPENDIX 1 

Letter dated July 7, 1977 from W.S. Wilson, Manager, Marketing, 

Fording Coal Limited, Calgary, Alberta. 
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' 205 Ninth Aveiitic S.E.. Cnlq:iry, Alberta TC!G 0174 
- (403) 2Il;t- 1 LU3 
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~. i - 

- Ca PI Pac 
h i l i ~ m  S. Wilson 
,n,.-. YY,*iC' 

- 

July 7, 1977. 

Mr. J.C. Botham, 
Manager Fuels Research Centre, 
Energy, Mines and Resources Canada, 
Canada Centre for Mineral 
and Energy Technology, 
555 Booth Street, 
Ottawa, Ontario 
KIA OG1 

Dear Jack: 

To confirm our telephone conversation today on bulk 
samples of Seams 13 and 12 Fording Coal, the first of 
these samples consisting of at least 6 drums will be 
shipped from Calgary August 5th and the second bulk 
sample no later than August 19th. As we have a 
commitment to discuss Fording's expansion based on 
these seams with the Japanese Mills in late September 
we require the evaluation of coking properties as 
quickly as possible. 

On each seam we require duplicate 12 inch moveable 
wall oven tests using 1008 of each seam. We may 
subject to your results and advice require oven tests 
using seam 12 and 13 blended with reference coal. 
On each seam we also require the following work. 

1. Classification 
2. Proximate Analysis 
3 .  Calorific Value 
4 .  Ultimate Analysis 
5. . Ash Analysis 
6. Grindability 
7.  Fusibility of Ash 
8 .  Sole lleat Oven Test 
9 .  Gieselcr Plasticity 
10. Dilatation 
11. Cokc B u t t o n  
12. Full Petrographic Analysis 

/ . . . 2  



We w i l l  k c c p  in mind your advicc  to  ship the coal i n  
s c a l d  drums with p1a:;tic 1incr.s and r e f r a i n  from 
haviny t h c  : . ; a ~ p l e s  too wct as it w i l l  slow clown your 
vmrk. Thc simples w i l l  be clispat.chcd by t h e  f a s t e s t  
iiiethod a v d i l a b l c  t o  O t t a w a .  

I would a p p r e c i a t e  your con€ormation of t h i s  program 
and estimate of t h e  cost. 

Yours s i n c e r e l y ,  

- 

W . S .  Wilsor, 
Manager Marketing 

Wsw/cr 

cc : P. J. u. 
P.M.D. 
L.R.L. 
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- 
Par t  o f  t he  1976 and 1977 Turnbu l l  e x p l o r a t i o n  programs were c a r r i e d  o u t  t o  b e t t e r  
de f i ne  the  "repeat seams" (R7u. R7, R5, R4, R2. R 1 )  I n  t h e  proposed Turnbu l l  West 
P i t  area. 

The geology was mapped by t r a v e r s l n g  a l l  l i n e a r  topographlc  fea tu res  such as stream 
courses and r idges. Due t o  the  low r e l i e f  and g e n t l e  s lopes,  more than 80% of  the  

t rench ing  i n fo rma t ion  cou ld  be ob ta ined as a r e s u l t  o f  these depos i ts .  S t r u c t u r a l  
and s t r a t i g r a p h i c  data was main ly  der ived  f rom c h i p  samples from bore  h o l e  d r i l l i n g  

- 

- West Tu rnbu l l  area i s  covered by a l l u v i u m  and P le is tocene deposi ts .  L i t t l e  

- and gamma-neutron geo-logglng. 

S t r u c t u r a l l y  t he  p i t  area Is l oca ted  on the  Tu rnbu l l  a n t l c l l n e .  The wes te r l y  d l p p i n g  
major t h r u s t  is s t r a t l g r a p h l c a l l y  present  throughout t h e  area. 

The s t r a t i g r a p h y  I s  charac ter lzed  by Interbedded s l l t s t o n e s  and mudstones t h a t  occur  
above the  major t h r u s t  as w e l l  as above R5 seam. R 5  seam I s  u n d e r l a i n  by I n t e r -  
bedded s l l t s t o n e s  and sandstones whlch grades t o  sandstone near  R 4  seam. 

S t ruc tu re  

The West Tu rnbu l l  s t r u c t u r e  i s  charac ter ized  by two s t r u c t u r a l  domains; ( I )  t h e  
e a s t e r l y  d lpp ing  beds above t h e  major t h r u s t  and (2) t h e  Tu rnbu l l  a n t i c 1  i ne  below 
the  major t h r u s t  ( f i g u r e s  2, 3 ) .  

The s t r u c t u r a l  fea tures  can be summarlzed as f o l l o w s :  

( I )  The major t h r u s t  i s  f l a t  l y i n g  t o  the  eas t  o f  depar tu re  77,OOOE and d l p s  UP t o  
26OW, t o  the  west o f  77,000E. 
bedding over  i t s  e n t i r e  length .  The h o r i z o n t a l  displacement in  t h i s  a rea  i s  
approx imate ly  1600 f e e t .  ( taken f rom sec t ions)  
f a u l t  p lane can be l o c a l l y  d is tu rbed,  b u t  a re  u s u a l l y  f r e e  o f  any major  d i s t o r t i o n .  

A se r ies  o f  small ,  c l o s e l y  spaced t h r u s t  f a u l t s  whlch a re  l oca ted  Immediately 
above the  major t h r u s t  may be concordant w l t h  a l a t e r  k inemat ic  p a t t e r n .  
f a u l t s  appear t o  te rmina te  a t  l eng th  along bedding sur faces where the re  I S  no 
s t  r a t  igraph i c  separat ion.  

The ~ e n e r a l  s t r i k e  and d i p  o f  the  beddlng above t h e  t h r u s t  I s  31S0, w l t h  an 
e a s t e r l y  d i p  from 80 t o  25O. The bedding does n o t  appear t o  be i n t e r r u p t e d  
by t h r u s t i n g  above the  5800 f e e t  e leva t i on .  

The major t h r u s t  passes upward through t h e  

The rock  u n i t s  ad jacent  t o  the  

(2) 
These 

(3) 

. . . 2  
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1- 
A REPORT TO FORDING COAL LTD. ON THE WASHABILITY 

AND PILOT PLANT WASHING RESULTS OF BULK SAMPLES 

FROM ADIT# 18, SEAM# 12 AND ADIT# 17, SEAM# 13. 

INTRODUCTION : 

I- 
The -51k samples were delivered, i n  45 ga l lon  stee drums, n 

l a t e  Ju ly  and ea r l y  August, 1977 to thk Coal Science and Minerals Test ing 

p lant  s i t e  i n  Calgary, Alberta . 

1 

Each bulk sample was processed according t o  the accompanying 

procedural flowsheets. 

water cyclone c i r c u i t  was bypassed; thus the raw 2 8 ~  x 0 slimes were cu t  

d i r e c t l y  on the .25m sieve bend, the pverf low being the 28M x 65. product 

and the sieve bend underflow proceeding to the f r o t h  f l o t a t i o n  circuta. 

The p i l o t  p lan t  c i r c u i t r y  was modif ied so tha t  the 

This was necessary t o  produce a clean coal w i t h  an ash content 

as high as was prac t ica l  considering the ash of the heavy media product 

could not be elevated beyond the leve ls  achieved. A comparison o f  the 

heavy media re jec t  and f r o t h  t a i l s  o f  both seams indicates optimum 

recovery o f  clean coal. 

It i s  apparent that  a clean coal ash leve l  o f  9.5 - 9.9% would 

be an' impractical target  f o r  the two seams as It would necessi tate a 

Heavy Media separation i n  excess o f  the e f f e c t i v e  and p rac t i ca l  p lan t  

operating separating grav i ty  of 1.60. 

1 
! 

! 
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The work f lowsheet (F igure  3 )  o u t l i n e s  the  procedure for  the  

w a s h a b i l i t y  program w i t h  the analyses tabu la ted  i n  the  f i r s t  p a r t  o f  the  

r e s u l t s  accompanied by the  computer data sheets and c l a s s i c a l  w a s h a b i l i t y  

curves. 

The p l a n t  f lowsheet (F igure 1) and the  p l a n t  a n a l y t i c a l  flow- 

sheet (F igure 2)  supported by a b r i e f  resume of  t h e  p l a n t  ope ra t i on  c l a r i f y  

t he  treatment o f  the  b u l k  wash sample and the  p repara t i on  and packaging 

o f  the  c lean coal  product. 

The p l a n t  balance sheets P. 18 S 30 summarize s c h e m t i c a l i y  

t he  r e s u l t s  o f  the  p l a n t  work w i t h  each c i r c u i t  performance d e t a i l e d  on 

respec t i ve  forms. 

The c lean coal ana lys i s ,  i t s  makeup and d i s p o s i t i o n  f i n a l i s e  

the  repo r t .  

.' . 
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PILOT PLANT WASHING 

Figure 1 i s  the flowsheet o f  the Coal Science & Minerals Testing p i l o t  

p lant .  

level ,  which has a heavy 2" square screen i n s t a l l e d  to ensure tha t  the bucket 

e levator  receiv ing the feed does n o t  handle oversize mater ia l .  The 2" over- 

s ize coal i s  crushed manually t o  pass the 2" screen, but  "rock" i s  co l lec ted  

i n  bar re ls  and reported as shale o f  the heavy media c i r c u i t .  

e levator  discharges the minus 2" feed a t  a ra te  o f  5 t o  7 metr ic  tons per 

hour i n t o  a ro ta ry  3/4" screen o f  the t h i r d  deck. 

v i a  a chute i n t o  a 5" x 8" jaw crusher where i t  i s  crushed to minus 3/4" and 

i s  recycled through the feed system. 

w i t h  water onto a 28 mesh sieve bend and s l o t  screen for desliming. 

Raw coal i s  dumped by a f r o n t  end loader i n t o  a hopper a t  ground 

The bucket 

The 3/4" oversize f a l l s  

T.he 3/4" x 0 screen underflow i s  washed 

The 3/4" x 28 mesh coal i s  the feed t o  the 14" DSM Heavy Media cone on 

the seond deck. 

cyclone from the mixing tube a t  a pressure o f  9 t o  10 psi .  

underflow products are discharged onto a common, b u t  . s p l i t  28 mesh s l o t  screen 

preceded by a 28 mesh sieve bend where"the magnetite i s  washed o f f  i n t o  the 

correct  and d i l u t e  medium tanks d i r e c t l y  below. 

and ba f f les  across the clean coal stream ensure tha t  a minimum o f  magnetite 

i s  retained on the clean coal product. The clean coal and shale are co l lec ted  

i n  bar re ls  by means o f  ind iv idual  chutes f o r  weighing. 

The s l u r r y  of coal and cor rec t  medium i s  pumped to  the 

The overf low and 

Addi t ional  clean spray water 

The d i l u t e  medium i s  pumped t o  a th ickening cone on the t h i r d  deck from 

where i t  i s  fed t o  a 30" magnetic separator. 

s lu iced back to the cor rec t  medium tank. 

i s  monitored manually, using a densi ty meter, and adjusted f o r  loss by adding 

cyclone grade magnetite d i r e c t l y  t o  the cor rec t  medium tank. 

The recovered magnetite i s  

The spec i f i c  g rav i ty  o f  the medium 

The 28 mesh x 0 coal co l lec ted  i n  the slimes tank ground level ,  i s  

From t h i s  po in t  i t  can be pumped t o  the thickening cone on the t h i r d  deck. 

fed d i r e c t l y  t o  the f r o t h  c i r c u i t ,  or-& 1s usual ,  t o  the two-stage water- 

on ly  cyclone system. 
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Coal t o  the 6" DSM water-only primary cyclone i s  pumped a t  a pulp den- 

s i  ty  o f  10% t o  20% from the cyclone feed rank a t  a pressure o f  20 ps i ,  and a 

flow ra te  of 85 Imperial gal lons per minute. A mechancially adjustable vor tex 

f inder  f a c i l i t a t e s  set t ings fo r  a desired ash content. The primary cyclone 

underflow w i th  make-up water i s  fed t o  a s i m i l a r i l y  adjustable secondary 4" 
un i t .  

the underflow being the waste product. 

The overf low i s  d i rec ted  back to the primary cyclone feed tank w i t h  

The waste product i s  routed t o  the s t a t i c  thickener whi le the primary 

The seive bend underflow i s  fed by grav i ty  to  a rapped 0.25 mm sieve bend. 

i s  the water-only cyclone product a t  approximately 65 mesh oversize, and 

d i rected t o  the Eimco disc f i l t e r  f o r  dewatering. *. 

The sieve bend Underflow passes by g rav i t y  to the thickening cyclone 

feed tank, from where i t  i s  pumped t o  the 20" - 8" cyclone. This thickening 

cone serves a dual purpose: 

from the f l o t a t i o n  feed, 2) i t  provides a feed o f  proper densi ty (15% - 25% 

sol ids) t o  the f r o t h  ce l l s .  The overf low w i th  the -325 mesh slimes flows t o  

the s t a t i c  thickener. 

1) i t  remves undesireable -325 mesh slimes 

.. .. 

The f l o t a t i o n  c i r c u i t  consists o f  two (2) Birtley-Humboldt Multi-Wobble 

Cells i n  series. Since these c e l l s  were i n s t a l l e d  on September 12th, 1976, 
there appears to be a marked improvement i n  t a i l i n g s  ash contents, i nd i ca t i ng  

exce l len t  recovery o f  f r o t h  product. A ro ta ry  reagent feeder introduces 4:l  
Kerosene:Methyl isobutylcarbinol  i n t o  the c i r c u i t  a t  the feed en t ry  po in t  f o r  

be t te r  cond i t i  on i ng. 

.. 

- The t a i l i n g s  j o i n  the water-only cyclone underflow and thickener cone 

overf low to  form the thickener t a i l s .  The f r o t h  enters the Eimco disc f i l t e r  

and i s  dewatered along w i th  the sieve bend overf low t o  f o r m  the f i l t e r  cake 

or f ines  product. This and the heavy media clean coal are combined to form 

the clean coal product o r  clean mix. - 
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Each c i r c u i t  i s  sampled f o r  feed, product  and waste i n  a d d i t i o n  to  the  

0.25 mm s ieve bend over f low and underflow, f i l t e r  cake, t h i cken ing  cyc lone 

ove r f l ow  and under f low and analysed f o r  ash content .  

cyclone over f low product  i s  screened a t  65 mesh as the p l u s  65 mesh f i g u r e  i s  

used to c a l c u l a t e  the y i e l d  o f  the water-on ly  cyclone c i r c u i t .  

The pr imary water-on ly  

The heavy media c lean coal i s  "drained" o f  extraneous mois ture be fo re  

being combined and homogenized w i t h  the  p a r t i a l l y  d r i e d  f i l t e r  cake. 

p a r t i a l  d r y i n g  i s  accomplished by spreading t h e  f i n e s  product  on a 

pad, heated e l e c t r i c a l l y  a t  20°C, and reduc ing  the  mois tu re  con ten t  from 

22 - 28% to less than 12%. 

Th is  

.* 

. I  

c 
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TYP I CAI. 

PILOT P L A N T  ANALYTICAL 

FLOWSHEET 

CLEAN COAL 
MIX r 

A.D.M., PROX. SULPHUR, F. S. 1. 

DELIVERED BULK 
SAMPLE 

PACKED IN DOUBLE POLY-LINED 
45 GAL. DRUMS AND SEALED 
WITH COVER GASKETS 

WEIGHED (K.G.) I 
Y t 1- WASHAB I L I T Y  AND 1 

RELATED WORK 

3 CIRCUIT PILOT 
PLANT WASH * 

I , "  l--T-- - 1 
FEED, CLEAN 
COAL, SHALE 

2 STG. WATER 
CYCLONE FEED, 
0' F, U'F, SBO 

'FROTH FLOTATION 
FEED, CONC. TAILS 
THICKENER CYC. 
OVERFLOW 

SIEVE BEND CONCENTRATE L OVERFLOW 

FILTER 
CAKE WT. 

I 

U 

I 

N 

* A L L  PLANT SAMPLES ANALYSED FOR ASH AND F.S.I.  



RECYCLED 1.25 M.T. 
CRUSHED TO P A S S  

374 I N C h  
FOR WASHING 

- WEIGHT % 
- H E A D  RAW A N A L Y S I S  

PROX., 8 , F . S .  I. 

7 

FORDING COAL LIMITED 

Project: 

PROCEED S A M E  A S  

IN A 

.WEIGHT % ' 

H E A D  RAW ANALYSIS 

PROX., a .,F.S.I. 

- F L O A T -  SINK 0 1.30,1.35, 
1.40, 1.45,1.50,1.60,1.70, 

I. B0,1.90 
-WEIGHT % . 
-ANALYSES OF E A C H  

F L O 4 T  S INK FRACTION . 
ASH, a F.S.I. 

'CLASSICAL WASHABALITY 

CURVES FCR A S H  

Gate 

Drawn 

HEAD RAW ANALYSIS 

A.D.M., PROX., F . S . I .  

T W O  S T A G E  

F R O T H  FLOTATION 

ANALYSIS OF STAGE ' I ,  
STAGE II, TAILINGS 

WEIGHT O/o, A S H  
F.S.I. 
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COAL SCIENCE & MINERALS TESTING D I V I S I O N  

SPECIAL PROCEDURES FOR HANDLING OF BULK SAMPLES 

HEAD RAW PREPARATION 

The order  of preference for d e l i v e r y  b u l k  samples i s :  1) b u l k  

t ruck  loads. 2) p o l y - l i n e d  j u t e  bags or  re-enforced p l a s t i c  bags. 3) b a r r e l s .  

The coal i s  dumped onto  a s t e e l  m ix ing  p l a t e  (32' x 60') and subjected to  a 

p re l im ina ry  mix ing by means o f  a small f ront end loader  and p laced i n  a con ica l  

heap i n  the cen t re  o f  the  p l a t e .  

of coa l ) .  

(The bucket  capac i t y  i s  about 1 1/2 drums 

.. 
Four ( 4 )  sampling p o i n t s  (quandrants) a re  se lec ted  a long the p e r i -  

meter o f  t h i s  c e n t r a l  p i l e  i d e n t i f i e d  for  c l a r i t y  as S i t e s  #1, #2, # 3 ,  #4. 
(see at tached sketch) 

and placed i n  "quarter" con ica l  p i l e s  r e l a t i v e  to  the  sampling s i t e s .  However, 

to minimize the p o s s i b i l i t y  o f  b ias ,  on the  second sampling pass, coal  w i t h -  

drawn from S i t e  # I  i s  p laced in  p i l e  #2. coa l  withdrawn from S i t e  #2 i s  p laced 

in  p i l e  #3 and so on u n t i l  the  c e n t r a l  , p i l e  has been t r a n s f e r r e d  i n t o  the  4 
quar tered p i l e s .  

from which i s  withdrawn successive bucket  loads o f  coa l  

.. 

Now the  coa l  from the  quar tq red  p i l e s  i s  re tu rned to the  c e n t r a l  

l o c a t i o n  by t a k i n g  bucket loads success ive ly  from p i l e s  A, B, C and D to re -  

form the c e n t r a l  c o n i c a l  heap. Four ( 4 )  sampling s i t e s  a r e  re loca ted  and the  

whole procedure i s  repeated th ree  (3)  more t imes a f t e r  which a head raw sam- 

p l e  i s  ext racted,  by t a k i n g  small  increments from each of the  "quartered" 

p i l e s  of such q u a n t i t y  t h a t  four ( 4 )  increments w i l l  f i l l  t w o  (2) - 45 g a l l o n  

drums us ing a p o r t a b l e  load ing  hopper. Th is  hopper i s  designed in  such a way 

t h a t  two (2) b a r r e l s  a r e  f i l l e d  s imul taneously  by means o f  a s p l i t e  chute. 

The q u a n t i t y  o f  sample e x t r a c t e d  i s  dependent on the  top  s i z e  of the  coa l  and 

must conform to ASTM s p e c i f i c a t i o n s  for  sampling o f  coal. 
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CLEAN COAL PREPARATION (Clean Mix) 

A f te r  a prel iminary moisture reduction o f  the heavy media clean 

coal and the f ines f i l t e r  cake t o  the desired levels, the products are homo- 

genized as follows:- 

The heavy media clean coal i s  spread i n  a t h i n  layer on the 

meticulously clean mixing plate.  

o f  the coarse coal by means o f  the f r o n t  end loader. This t o t a l  mass i s  sub- 

jected t o  a prel iminary mixing rout ine and a cent ra l  conical  heap formed. 

The f i l t e r  cake i s  "seeded" over the surface 

From t h i s  po in t  on the procedures ou t l i ned  f o r  homogenizing the 

raw coal are s t r i c t l y  followed. 

From the f i n a l  four (4)  quarters, double po ly  l i ned  bar re ls  are 

f i l l e d  by exact ly  the same procedure as ou t l ined  f o r  the raw coal sample 

extract ion.  The coal i s  tamped i n t o  the bar re ls  so tha t  each bar re l  contains 

about 180 kg including moisture. .. .. 
During the barre l  f i l l i n g  procedure, a minimum o f  60 increments 

are taken from the bucket load quant i t ies  w i t h  a small square mouth shovel. 

Each increment i s  o f  such quant i t y  that ,a  minimum o f  100 kg o f  coal are re- 

tained f o r  ana ly t i ca l  purposes. 

F i n a l l y  the p l a s t i c  l i n e r s  are t i e d  o f f  and a n ' i d e n t i f y i n g  tag 

a f f i x e d  inside the drum. The l i d ,  w i th  a gasket, is f i r m l y  attached t o  seal 

the barre l  and the bar re l  i s  s t e n c i l i e d  as t o  contents and dest inat ion.  

1 
3 
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SCHEMATIC OF RAW AND CLEAN COAL HOMOGENIZATION 

l'Quarter" P i l e s  ** Central P i l e  

Continue moving increments u n t i l  a l l  o f  the central  p i l e  i s  
t ransferred to the "Quarter" p i l e s  A , B , C ,  and D. i . e .  incre- 
ment 3. s i t e  1 to C, increment 3, s i t e  2 to D, increment 3,  
s i t e  3 t o  A,  increment 3, s i t e  4 t o  B e t c .  

.- 

NOVEMBER 1976 
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WASHABILITY AND P I L O T  PLANT WASHING RESULTS 

A D I T #  18 ,  SEAM# 1 2  

LAB. NO.: 9286/87 
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CL tENT: FORDING COAL L T D .  

SAMPLE: A D l T  1 8 ,  SEAM 12 

LAB. NO.:  9287 
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-3/4" x 0 Raw Coal 

100 % W t .  

1 2 . 3  % Ash 

itle PLANT BALANCE FLOWSHEET 

P I L O T  PLANT WASH - A D l T  18, SEAM 12 BULK 

FORDING COAL L T D .  

L A B .  NO. 9286 ' 

75.3% wt. I 68.4 wt. 

6.1 % A s h  
12.3%Ash 

t28 mesh 

Dale 
A u g u s t  4. 1977 

Drawn 

w .12.1 %'Ash .- 1 

% wt. IW I -- 

45.9% + 65M 1 1 . 3 % w t .  

1 1 .7  % Ash 

OVERALL Vl€LD= .89.9 
L EGE" .' .o clRculT . .  YIELD % 

WEIGHT % 

ASH CONTENT (AIR DRIED) 

IBIRTLfY ENGINEERING (CANADA) LTD. 
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BIRTLEY ENGINEERING (CANADA) LTD. 

Coal Science t Minera ls  Tes t i ng  Div. 
-f 
1 

FORDING COAL LTD. 
4: 

I 

3 

7 

BULK WASHING DATA* 

LAB. NO. 9286 

DELlVERY DATE J u l y  29, 1977 DATE OF WASH Auqust 3 ,  1977 

ADIT 18 SEAM " 12 - 

Raw C o a l  Analysis: ADM 2 - 6  ASH% 10.6 FSI 6 112 

Del ivered Bulk Weight 4.628 M e t r i c  Tons 

Washed Weight 4.200 ,. M e t r i c  Tons 

* A l l  weight and analyses a r e  on A i ' r  D r ied  Basis 
unless otherwise indicated. 

.. 

Birtley Engineering 
SvbrM1.n el On.# We.# SIwl Indurld*S 
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FORDING COAL LTD. 

BULK WASHING DATA 

HEAVY MEDIUM C l R C U l T  

AOIT/SEAM NO. 18/12 LAB. NO. 9286 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

S. G. o f  Separation 1.63 

Feed Ash Content 12.3 % F.S.I. 7 

Clean Coal Estimated Weight 2.851 M.T. 

Clean Coal Analysis - Ash 6.1 % F.S.I. 8 

Reject Estimated Weight 0.310 M.T. 

Reject Analysis - Ash 73.2 % F.S.I. 1 /2 

Estimated 3/4" x 28M i n  C i r c u i t  3 -161  M.T. 75.3 Wt.% 

Y ie ld  Clean Coal (Weighted): - 
. 90.2 % 

Y ie ld  Clean Coal 
(Calculated Ash Balance) - 7 

90.8 % 
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FORDING COAL LTD. 

CUM. CUM. HEAD HEAD 
SCREEN S l Z E  wT.% ASH% F.S.I. WT.% ASH% ASH% FSl 

FEED I I I 12.1 I 7 112. 

0 ' FLOW 7 I 4 5 * 9  12*3 ! 12.1 // 7 1/2 +65 Mesh 11 45.9 12.3 
65M x 0 11 54.1 12.0 7 1/21 100.0 12.1 

--- Ii 
I 

11.7 I1 7 112 

U'FLOW I 
T.C.0.n 13.9 11 4 

S.B.O. 

I 

BULK WASHING DATA 

WATER-ONLY CYCLONE C l R C U l T  ** 
ADIT/SEAM NO. 18/12 LAB. NO. 9286 

1. Vortex Finder C 1 ea rance (VCF) CM INCHES 

2. Feed Pressure K G / C M ~  P.S. I .  

3. Feed Rate M3/HR. I .G./Min. 

Y i e l d  - To ta l  W.O. Cyclone C i r c u i t  5 100.0 6 .  

7. Estimated Y i e l d  o f  28 x 65 Mesh Coal 45*9  
(as % o f  28 Mesh x 0 Feed) 

(P lant  Feed - HM Products) 1.039 MT Z4*7 % 
8. Estimated 28M x 0 i n  c i r c u i t  

* Thickener Cyclone Overf low 

** Water Cyclone system bypassed. 28M x 0 coal  d i r e c t e d  t o  s ieve  bend. 
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1 ASH 

1 
d- 
.i 

F.S. I .  
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FEED 14.9 7 

CONC. 11.0 7 1/2 

TAILS 65.1' 1 1/2 
I 

- F 
1 

1 

c- 
-1 

I- 
1 
h 

f 
1 
1 

I 
f 

1 
i 

1 
i 

a 

FORDING COAL LTD. 

BULK WASHING GATA 

FROTH FLOTATION CIRCUIT 

ADIT/SEAM NO. 18/12 LAB. NO. 9286 

4. 

5. 

Impeller Type - Birtley-Humboldt Multi-Wobble. 
Yield Calculated (Ash Balance) 92.8 % 

6. Filter Cake (Sieve Bend O'Flow & Flotation Conc.) 
Wt. Recovered 0.665 M.T. 

11.2 F.S.I. 7 112 7. Filter Cake - Ash% 

\ -  
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FORDING COAL LTD. 

BULK WASHING DATA 

ADIT/SEAH 18/12 LAB. NO. 9286 DATE OF WASH August 3, 1977 

a) Raw Coal 

Del ivered Weight I 4.628 M.T. 
'7 ,- I' ,,/ 

Ash % P 12.3 /d.6' . 

F.S. I. I 6 1/2 

Estimated Washed W t .  - 4.200 M.T. 

b) Heavy Media C i rcu i t  

Estimated P ropor t i on  of +28 Mesh i n  Feed 75.3 
E f f e c t i v e  S.G. = 1.63 

Raw Feed 12.3 % Ash 7 F.S.I. 

Clean Coal 6.1 % Ash 8 F.S. I. 

Reject 73.2 % Ash 1 /2 F.S. I. 

Calcu lated Y i e l d  90.8 
Weighed Y i e l d  90.2 

4 Water-Only Cyclone C i r c u i t  

Raw Feed 

Overflow 

Underflow 

Calcu lated Y i e l d  

% o f  +65N in  O/F 

Sieve Bend Overf low 

dl  Fro th  F l o t a t i o n  C i r c u i t  

Raw Feed 

Concentrates 

T a i l s  

Calcu lated Y i e l d  

% Ash 7 1/2 F.S. I. 12.1 

% Ash 7 1/2 F.S.I. 

% Ash F.S. I. 

12.1 
--- --- 

100.0 

45.9 

'1.7' % Ash 7 1/2 F.S.I. 

14.9 % Ash 7 F.S. 

11.0 % Ash 7 1/2 F.S. 
F.S. 65.1 % Ash 1 1/2 

92.8% 

. 
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FORDING COAL LTD. 

BULK \JASI l ING DATA 

BULK W A S H I N G  SUII I IARY (Cont.)  

ADIT 18 Seam 12 LAB. N O .  9286 

e) Clean Coal Mix Analyses 

( i )  Proximate . ,  

AOH%. 7.6 Rtl% 2 4  ASH% 7.2 VM% 25.5FC% 65.3 S% 0.69 FSI 7 1/2 -- ---- 

f )  Clean Coal I I i x  Make-up 

H.  M. FINES 
CLEAN COAL FILTER CAKE CLEAN COAL M I X  

2.851 0.665 * 3.516 I 

. .  



W A S H A B I L I T Y  AND P I L O T  PLANT WASHING RESULTS 

A D I T #  17, SEAMI! 13 

LAB. NO.: 9 2 4 0 / 5 0  
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CLIENT: FOkOiNG COAL LTD. 

SAMPLE : ADIT/SEAM 17/13 
LAB. NO. : 9250 J u l y ,  1977 

S I Z E  A N D  R A W  A N A L Y S E S  1 

Reagent = 4 : 1  = K:MIBC 
Condit ioning Time = I Minute 

N.A. - non agglomerating 
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L. . - 7n - 
-3/4" x 0 Row Coal 

100 % W t .  

22.8 % Ash 

15.4 % wt. +65M = 66.9% 
12.1 %Ash 

-65rn.esh n 18.3% -325 mesh 1 . 4  % WI. 

0.7 wt. 

78.1 %Ash 

t 5.5%Wwt. 1 
1 I 

OVERALL . YIELD= . ,77.9% 10*S0/e Ash 

LEGEND : 

'0 CfRCUfr YIELD % 

WEIGHT % 

ASH CONTENT (AIR DRfEDj 

BIRTLEV ENGINEERING (CANADA) LTD. 

ille 
PLANT BALANCE FLOWSHEET 

P I L O T  PLANT WASH - A D l T  17. SEAM 13 BULK ID J u l y ,  1977 
Drawn 

FORDING COAL L T D .  
LAB. NO. 9249 
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BIRTLEY ENGINEERING (CANADA) LTD. 

Coal Science & Minera ls  Tes t i ng  Div. 

FORDING COAL LTU. 

BULK WASHING DATA* 

ADlT 17 SEAM- 13 LAB. NO. 9249 

DELIVERY DATE Ju lv  27, 1977 DATE OF WASH J u l y  28, I977 

Raw Coal Analys is :  ADM 2.4 ASH% 23.3 FSt-> 

De l ivered  6111 k Weight 5.146 Metric Tons 

Washed Weight ** 4.626 ,. M e t r i c  'Tons 

* A l l  weight and analyses a r e  on A i ' r  Dried Basis  
un less o therw ise  ind icated.  . .  

** Does n o t  inc lude +2" overs ize  which weighed 
.63 M.T. and simulates breaker p l a n t  r e j e c t .  - 

.. 
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FORDING COAL LTD. 

BULK WASHING DATA 

HEAVY MEDIUil CIRCUIT 

ADIT/SEAM NO. 17/13 LAB. NO. 9249 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

S. G. of Separation 1.63 

Feed Ash Content 24.8 % F.S.I. 6 

Clean Coal Estimated Weight 2.680 M.T. 

Clean Coal Analysis - Ash . 7.6 % F.S.I. 8 

Reject Estimated Weight 0.883 M.T. 

Reject Analysis - Ash 73.7 % F.S. I .  1 /2 

Estimated 3/4“ x 28M in Circuit 3.563 M.T. 77.0 Ut.% 

Yield Clean Coal (Weighted): - 
. 75.2 % 

Yield Clean Coal 
(Calculated Ash Balance) - - 

74.0 % 

i 
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FORDING COAL LTO. 

FEE0 

O'FLOW 

U'FLOW 

S.B.O. 

T.C.0.n 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT ** 
ADIT/SEAM NO. 17/13 LAB. NO. 9249 

CUM. CUM. HEAD I HEAD 
SCREEN S I Z E  Wr.% ASH% F.S.I. WT.% ASH% ASH% 1 FSI 

I 15.7 1 8 

15.7 8 +65 Mesh 11 66.9 11.9 8 66.9 11.9 

65M x 0 I 33.1 23.2 8 100.0 15.6 

12.1 I 8 
1 

19.7 ll 3 

1. Vor tex Finder Clearance (VCF) CM INCHES 

2. Feed Pressure K G / C M ~  P.S.1 

3. Feed Rate M3/HR. I .G./Min. 

6. Y i e l d  - To ta l  W.O. Cyclone C i rcu i t  - 100.0% 

7. Estimated Y i e l d  o f  28 x 65 Mesh Coal - 66.9 
(as % of 28 Mesh x 0 Feed) 

a. Estimated 28w x 0 i n  c i r c u i t  
(P lant  Feed - HM Products) 1.063 MT 23.0 8 

Thickener Cyclone Overflow 

** Water Cyclone Underflow was blocked off, hence t o t a l  2 8 ~  x 0 coa l  was i n  

e f f e c t  fed  d i r e c t l y  to  s ieve  bend. 
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FORDING COAL LTO. 

BULK WASHING CATA 

FROTH FLOTATION CIRCUIT 

LAB. NO. 9249 ADITISEM NO. 17/13 

1. Reagents: Kerosene:Methyl i sobutylcarbi no1 (MI BC) 

2. 

3. Sample Analysis:- 

Feed Pulp Density 100 - 140 g / l  10 - 14 % Solids W/V 

4. 

5. 
6. Filter Cake (Sieve Bend O'Flow & Flotation Conc.) 

lmpe ler Type - Birtley-Humboldt Multi-Wobble. 
Yiel Calculated (Ash Balance) 88.5 % 

Wt. Recovered 0.519 M.T. 

F.S. 1.  a 7. Fllter Cake - Ash% 11.7 

N.A. = non agglomerating 

. 

Birtle y Engineering 
Subddiw~ .I QnU Wesf Slwl bdualmt 
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FORDING COAL LTO. 

BULK WASHING DATA 

ASIT/Sikn 17/13 LAB. NO. 9249 DATE OF WASH J u l y  28, 1977 

a) Raw Cod 1 

Del ivered Weight = 5.146 M.T. 

Ash % - 23.3 

F.S. I .  - 7  
Estimated Washed W t .  I 4.626 M.T. 

b) Heavy Media C i rcu i t  

Cl 

Estimated Propor t i on  o f  +28 Mesh in  Feed 77.0 
E f f e c t i v e  S.G. = 1.63 

% Ash 6 F.S. I .  
7.6 % Ash 8 F.S. I. 

Raw Feed 24.8 

Clean Coal 

73.7 % Ash 1 /2 F.S. 1 .  Reject  

Calcu lated Y i e l d  74.0% 

Weighed Y i e l d  75.2% 

Water-Only Cyclone C i r c u i t  

15.7 % Ash 8 F.S. 

% Ash 8 F.S. 

% Ash F.S. 

Raw Feed 

Ove rf 1 ow 15.7 
Underflow -- 
Calcu lated Y i e l d  100.0 

% of +65M in  O/F 66.9 

Sieve Bend Overf low 12.1 

-- 

% Ash 8 F.S.I. 

d l  Fro th  F l o t a t i o n  C i r c u i t  

F.S. I .  

% Ash 8 112 F.S. I .  
% Ash N.A. F.S.I. 

Raw Feed 18.3 % Ash 8 
Concentrates 10.5 

T a i l s  78.1 

Ca lcu la ted  Y i e l d  88.5% 

N.A. - non agglomerating 



- 36 - 
FORDING COAL LTO. 

BULK WAS11 I NG DATA 

BULK W A S H I N G  SUllflARY (Cont.)  

A D l T  17 Seam 13 LAB. NO. 9249 

e) Clean Coal Il ix  Analyses 

( i )  Proximate 

AOH% 4.0 Rn% 0.9 ASH% 8.2 VM% 26.4 FC$ 64.5 S% 0.55 FSI  8 

f )  Clean Coal I4ix flake-Up 
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7 CAs C A Ils E C I3 A t F' 57-20 G 01 A P HY LI M ITE D 

538 CLEVELAND CHES. S.E. CALGARY, ALBERTA T2G 4A9 

TELEPHONE: 2117-1214 - 287-1215 r 

O A b a  28, 1977 

Mh. Pcte~UDaignauRt, 

Elk6ohd. B.C. 
VOB 1HO 

c Folrding C o d  Ltd., 

ueah Peteh; 
Endosed  p leabe  6ind .the peakoghapkic fcepoht on 23 DDH samples 

Gnce .the damplees wme neam COmpObi-tites I3 9% ash, and 1 wa6 

- submit ted Zo .the labo&ohy. 

unable 20 contacX you due 20 YOWL vacation, 7 had t o  , & .the intme~2 06 
accwracy, hun 1 0 0  JLe6.tkGtanCe p o h  and 1000 macmal point5. 
Rkin , XUJO pe t l e t s  06 each sample wme o a d i e d .  
accwracy .that .these sampLees /re.qyLLined and .the kesuLt.6 subsequentey being 
used i~ Japan, 1 pkoceeded ulith .the method o u t l i n e d  above. 
.thh h agheeable 20 you. 

In  CLU me6 1 have inc luded  Machinite with b h k ~ ~ L n i t e  and appf ied  
.the S c h a p h o  and Gxey et d, method 06 c d d a t i n g  Zhe Coke S*abARity Factok. 
Ae60 Lncluded in .the nepoht me the methods uned by Dh. Ma-t~uoha and UJL. Miyazu. 

To accompUh 
Ful ly  u n d m i a n d i n g  .the 

1 & ~ 2  Z!ttJt ~ 

16 you have any ~ u e h i a  xeggahding .the above pLea6e c o n t a c t  me. 

I JLemaivl yOr 
co >- n Gange-HaNLid 
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PEIRXRAPHIC STUDY 

ON 

FORDING SAMPIES 

DDH- 445,449,643. 

28 OCTOBER 1977 

CASCADE COAL PEIXXXWHY IDWED 
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SAMPLE PREPARATI(XI 

REFm€Tmm 

MACERAL DATA 

ANALYSES FOR DDH # 445 

ANALYSES FOR DDH # 449 

ANALYSES FOR DDH # 643 

m a  DATA- SEAM m m 1 0 N  

REFLECIWCE HIS- 

MATSUOKA BAIAKCE AND S " G I H  DIAGRAM FOR DDH# 445' 

l4KEXKlE BAZANCE AND S w  DIA- FOR DDH# 449 

MWSUOKA BALVCE AND S"m DIAGRAM FOR DDH# 643 

MIYAZU P . L ? S l ' I C I T Y - ~  DIAGRAM FOR W H #  445 

MIYAZU P m s r I c m - ~  DIAGRAM FOR DDH# 449 

MIYAZU PLLSTICITY-REFIXTAKE DIAGRAM FOR DMI# 643 
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32 
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CASCADE 

COAL NO. - 

CCP 150-151 

CCP152-153 

CCP154-155 

CCP156-157 

CCP158-159 

CCP164-165 

CCP144-145 

CCP146-147 

CCP148-149 

CCP 180- 181 

CCP 166- 167 

CCP176-177 

CCP178-179 

CCP160-161 

CCP162-163 

CCP188-189 

CCP 184-185 

CCP170-171 

CCP172-173 

CCP186-187 

CCP 174-175 

CCP168-169 

CCP182-183 

r 

c 

63-72.5' (9.5') 8' 

192.5-213.5'(21') 23' 

8226-236.5' (10.5')  11' 

351-360' (9) '  16' 

I 366-369' (3) '  

516.5-534 (17.5') 1 17' 

578.5-583.5' (4') j 5' 

22.5' 790-811 (21) ' 

DH No. - _.- 

13540-544 

& 13546 

17179 

17130 

17135 

17  136-1 38 

17139 

45 

45 
45 

45 

45 
45 

45 
$5 
45 

19 

19 

$9 

$9 

19 

19 

19 

13 

13 

13 

13 

13 

i3  

13 

13580-584 

.3588-590 

13599 
.3551,13593-96 

,3553-56 

.3557-562 

SAMPLE IDiXiTIFICATION 

FORDING 

,EAM SAMPLE NO. 

13601-602 

13606-609 

13610-611 

1 13612-615 

9 13618-621 

8 13623 

7 13526-530 
5 13531-535 

4 

4 LWR. 

4 LWR. 

3 
2 

1u 
1 

9 P a r t  

7 P a r t  

5 
4 

7u 

.7 

5 

5 

I 
SAEIPLED I 
I _ _ ~  

TDE= i INTERVAL j 

~ ~~ 

iTHICKNESS FOOTAGE 

15-222.5' (7.5') 

47.5-367.5' (20)' 

&90-505 (15') 

h 34-652' (18') 
I 
P72-777' (5') 

I 8-34.5' (16.5') 

73.5-583' (9 .5 ' )  

1-94' (23)' 

02.5-321.5' (19')  

95.5-406 (10.5') 

32.5-453.5' (21 ' )  

84.5-502.5' (18') 

I 

8' 

3' 

15' 
8' 

17' 

5' 
10' 

23' 

13' 
6 '  

18' 

18' 

29' 



T r 

1 - 

D3iI f .  

445 

445 

445 

445 

445 

445 

445 

445 

449 

449 

445 

449 

643 

643 

64 3 

643 

449 

. 449 

449 

643 

64 3 

643 

449 

F Q O I N G  >.'i:.:SF:R. 

13526/530 

13531/35 

13540/546 

13601/602 

13606/609 

13610/77 

13612/15 

13618/621 

17139 

17140/142 

13623 

17130 

13553/56 t 

13580/584 J 

13588/90 ! 

13593/96,13551 

17135 

17136/38 

17179 

13557/62 

13576/77 

13599 Y' 

17144 

C r l W E  03AT, "l3ER. 

CQ? 144 - 145 
* CQ? 146 - 147 

CQ? 148 - 149 
CCP 150 - 151 
CCP 152 - 153 
CCP 154 - 155 
CB 156 - 157 
CCP 158 - 159 
CCP 160 - 161 
CCP 162 - 163 . 
CCP 164 - 165 
CCP 166 - 167 
CB 168 - 169 
CB 170 - 171 
CB 172 - 173 
CCP 174 - 175 
CCP 176 - 177 
CCP 178 - 179 
CB 180 - 181 
CCP 182 - 183 
CCP 184 - 185 
CCP 186 - 187 
CCP 188 - 189. 



L 

S L ’ P L E  IEYXPTIoN 

and labeled as listed on the previous page. 
All samples arrived in  d e n  boxes, enclosed in plastic Sottles 

SAMPLE PREPAl?A!rIoN 

This was used for one pellet. The sanple ms then reconstituted and coned and 
quartered till an additional 8 grams bas obtained. ?his represented the seconrl 
pellet. 

~ a c h  sanple was  coned and quartered till 8 grams was obtained. 

The sanple was again reconstituted and coned an3 guartered till the sample 
w a s  equally divided. 
the r d i n g  half was  stored for future use. 
pellets ard polished. 

One half of the sarrple was used for p las t ic i ty  studies a d  
The two samples w e r e  then made into 

M’kX’HCD OF AWYSIS 
Reflectance data was  obtained by studying 50 points on each 

pellet, 
s tdy ing  500 pints on each pellet, for a total of 1000 points per sample. 
The margin of error between the reflectance of samples is in the order of 
0.02%. 

for a total of 100 pints per sample. Maceral data w a s  obtained by 

For Maceral analysis the marginoferror is i n  the order of 5%. 

Coke s t ab i l i t y  calculations were obtained using the S c h a p h  
Grey et al mthd. 
in Micrinite. 

In all pellets studied, the mceral M?CRINITE was included 

The J.I.S. D r u n  Index is an approxkt ion  and is taken fran 
Matsuoka’s Balance Index and Strength Index Chart  on pages 32, 33, & 34. 

, Sample 643’ 13576/77 w a s  oxidized appruximately 
Reflectance readings w e r e  taken only on 40-50%. 

V i t r i n i t e  which w a s  not oxidized. 
were anpleted but only to establish the percentage 
of oxidized m a t e r i a l .  

P l a s t i c i t y  smples n m  ard m r d e d  rw increase uyex 1 DDPM 
were the follcdng:--184-185 

Maceral counts 

CXT-170-171 
CCP-168-169 
CB-150-19. 



c . 3 - 

c 

- 445-13531/35 146-147 5 

445-13540/546 148-149 4 

445-13601/602 150-151 U 

- 445-13606/609 152-153 IZ 

445-13610/77 154-155 //u 

445-13612/15 156-157 I/ 

445-13618/621 158-159 9 

449-17139 160-161 /lu 

449-17140/142 162-163// 

445-13623 164-165 8 

449-17130 166-167 14/. 

643-13553/56 168-169 ~5 

643-13580/564 170-1715 

643-13586/90 172-173 4 

- 

643-13593/96 174-175 R7 
13551 

449-17135 176-177 13 

449-17136/38 178-179 /.? 

449-17179 180-181 /4f 

643-13557/62 162-183 R5 

643-13576/77 183-185 7 

643-13599 166-187 R7u 

449-17144 188-189 9 

1.3393 

1.4201 

1.0917 

1.122 

1.1160 

1.158 

1.2479 

1.1193 

1.1652 

1.2694 

1.0327 

1.4171 

1.3739 

1.3293 

1.3138 

1.0847 

1.1355 

1.0468 

1.4064 

1.2730 

1.3890 

1.2458 

- -  23 

21 

29 2 51 

29 - 29 

29 1 30 

29 - 1 5  

26 - 13 

29 - 24 

29 - 7  

25 - 3  

32 25 62 

21 

21 

23 

24 - 1  

29 1 62 

29 2 17 

29 23 52 

21 

25 

21 

25 - 5  

- -  

- -  
- -  
- -  

- -  
- -  
- -  

2 13 76 7 2 -  

- 2 27 63 7 1  

- -  45 2 - -  
65 6 - -  
57 12  - - 
61  24 - - 
77 l o  - - 
73 3 - -  
67 26 - - 
10 47 39 1 - - .  

13 

- I  - 
- -  
- -  
- -  
- -  
- -  

- - -  - -  
- 4 30 47 18 1 

1 10 56 29 4 -  

2 25 57 16 

3 33 53 l o  
36 1 - -  
71  10 - - 
24 1 - -  

- -  
- -  
- -  
- -  
- -  

- 4 37 50 9 -  

9 59 31 1 - -  
4 3 40 52 1 -  

11 64 20 - - -  



144-145 7 

146-147 5 

-148-149 4 

' 150-151 13 

152-153 12 

154-155 IIu 

-56-157 II 

'.58-159 s 

160-161 I Iu  

- 

- 

- 

52.27 - 18.23 

49.29 - 23.64 

47.95 - 22.06 

53.52 4.92 16.29 

53.47 4.61 15.39 

64.61 2.37 12.14 

57.71 2.93 15.53 

43.51 -04 24.61 

61.89 2.12 16.09 

62-163 It 73.89 

164-165 8 57.76 

66-167 141. 67.45 

'68-169 R5 51.39 

170-171 5 52.53 

72-173 4 53.15 

174-175 R7 49.47 

-76-177 13 61.01 

78-179 I.? 66.58 

180-181 141 60.49 

32-183 RS 46.57 

-03 

- 

5.00 

- 

- 

5.84 

2.66 

4.98 

- 

1 2  - 47 

17.53 

8.21 

22.19 

22.59 

19.55 

18.90 

9.58 

10.33 

14.23 

27.12 

9.39 13.43 5.68 

7.46 15.26 4.36 

10.15 15.55 4.28 

8.77 10.80 5.69 

10.96 10.00 5.56 

4.89 12.71 3.32 

10.06 9.28 4.49 

12.53 13.98 4.92 

7.93 7.49 4.47 

3.46 6.81 3.04 

7.43 12.27 4.84 

4.53 8.77 6.04 

6.55.15.98 3.88 

6.17 15.82 2.88 

9.77 12.44 5.09 

7.91 16.97 6.75 

5.62 11.12 6.83 

7.02 7.26 6.13 

7.31 9-09 3.89 

8.47 13.72 4.12 

59.62 40.38 

56.62 43.37 

54.75 45.25 

64.19 35.81 

63.44 36.55 

69.62 30.37 

65.29 34.71 

52.06 47.94 

68.82 31.18 

76.60 23.40 

63.50 36.49 

75.83 24.17 

57.96 42.04 

58.63 41.36 

59.57 40.42 

56.67 43.33 

71.23 28.76 

73.39 26.60 

69.24 30.75 

55.87 44.13 

2.40 

3.01 

4.01 

1.42 

1.51 

1.15 

1.46 

2.96 

1.19 

0.85 

1.94 

0.79 

3.54 

2.98 

2.62 

2.83 

1.01 

0.97 

1.11 

3.75 

4.94 

5.41 

6.09 

4.02 

4.15 

4.29 

4.33 

4.24 

4.29 

4.52 

4 -95 

3.87 

6.13 

5.73 

5.41 

5.14 

4.09 

4 .41  

3.94 

5.89 

50 

49 

46 

5 1  

52 

58 

53 

37 

57 

60 

53 

53 

50 

52 

52 

48 

56 

60 

53 

46 

.~ 
3R$-185 7 No Hi',SU.,lS-S\'IPLE OXIDIZED).FSTU.LWE 40%-509 OF S.VDIE 0 X I I ) I Z F I D  -~ . ...__.__I. - -  . ~ .  - - 
: 16-187 m u  49.90 1.58 20.09 10.69 12.>8 5.45 58.32 41.68 3.17 5.96 52 

13 -189  9 48.40 -09 22.46 14.27 8.98 4.89 56.68 43.41 2.61 4.43 42 

91  

9 1  

9 1  

9 1  , 

91 

92 

92 

9 1  

92 

93 

92 

9 1  

9 1  

9 1  

9 1  

9 1  

92 

93 

92 

9 1  

- -.- 
9 1  

9 1  



1 1 - 1 - 1 - - 1 - 1 1  I I 

ANALYSES FOR DDH- 445 

a #  
13601/602 ,J 1.091 53.52 4.92 16.29 8.77 10.80 5.69 64.19 35.81 1.42 4.02 51 :'NO F'LUIDI'A' 0c';R 1 ix a i l  tei:?. 
150-151 

13610/77 l ,u l . l160  64.61 2.37 12.14 4.84 12.71 3.32 69.62 30.37 1.15 4.29 58 1 @427 110 Ca4G1' 1 E4oG 59 
154-155 

13606/609 ,2 1.1220 
152-153 

13612/15 ,/ 1.158 
156-157 

13618/6219 1.2478 
158-159 

13623 1.2694 

f 

3 164-165 

13526/530, 1.290 
1 144-145 

1 13531/35 1.339 

I 13540/546+ 1.420 
? 148-149 

! 

146-147 

1 3467 61 53.47 4.61 15.39 10.96 10.00 5.56 63.44 36.55 1.51 4.15 52 1 @426 122 Q462 

57.71 2.93 15.53 10.06 9.28 4.49 65.29 34.711.46 4.33 53 1 @421 217 @461 1 @490 69 

43.51 0.04 24.61 12.53 13.98 4.92 52.06 47.94 2.96 4.24 37 1 @446 1.7 @458 1 4 6 7  21 

57.76 - 17.53 7.53 12.27 4.84 63.50 36.49 1.94 4.95 53 1 @429 73.2@461 1 2463 54 

52.27 - 18.23 9.39 13.43 5.68 59.62 40.38 2.40 4.94 50 1 @438 12.4@469 1 G 8 3  45 

49.29 - 23.64 7.46 15.26 4.36 56.62 43.37 3.01 5.41 49 1 @455 1.9 @469 1 G E G  25 

47.95 - 22.06 10.15 15.55 4.28 54.75 45.25 4.01 6.09 46 1 @444 2.3 @470 1 F i g 6  42 

. 



P2.PLE No: 

.7130 ,4t, 1.032 

.G6-167 

1.0468 -7= (4L  .eC-181 

.7135 /J 1.0847 
-76-171 

17139 1.1193 
i60-161 

17136/38 I2 1.1355 
!78-179 

?7140/142t1 1.165 
L62-163 

L7144 1.2458 
!f28-1E9 

MACEXWA DATA 

1 ‘ 1  1 1 

AN4LYSE3 FOR DDH 449 

STABmTY m PISTICITY 
\ 

’ 
1 

DATA 

A 

67.45 5.00 8.21 4.53 8.77 6.04 75.83 24.17 0.79 3.87 53 1 @414 653 @456 

60.49 4.98 14.23 7.31 9.09 3.89 69.24 30.75 14) 3.94 53 1 @ 415 585 @453 

61.01 5.84 9.58 5.62, ll.12 6.83 71.23 28.76 1.01 4.09 56 1 @ 425 l l 6  @456 

61.89 2.12 16.09 7.93 7.49 4.47 68.82 31.18 1.19 4.24 57 1 @ 421 270 @463 

66.58 2.66 10.33 7.02 7.26 6.13 73.39 26.60 0.97 4.41 60 1 @ 418 256 @458 

73.89 0.03 12.47 3.46 6.81 3.04 76.60 23.40 0.85 4.52 60 1 @ 424 224 @463 

48.40 0.09 22.46 14.27 8.98 4.84 56.68 43.41 2.61 4.43 42 1 @ 452 1.3 @457 

1 @485 71 

1 @484 69 

1 @477 52 

1 @4;1 70 

1 @487 69 

1 @491 67 

1 @469 17 



1 1 1 1 1 

13576/77 1.2730 
1~4-ias  

13593/96, 
2551 .  R7 1.3138 
174-175 

13588/90 4 1.3293 
172-173 

135a0/584~ I. 3739 
170-171 

13599 R7u 1.3890 
186-187 

13557/62 R5 1.4064 

1?553/56 Rs 1.4171 
169-169 

182-183 

ANATYSJZS FOR DDH 643. 

STABILITY DATA PLASPICITY DATA 

No RESULTS WERE TABULATED DUE TO SAMPLE OXIDATION. Sanple run- no f l u i d i t y  apparent. 

49.47 - 18.90 7.91 16.97 6.75 56.67 43.33 2.83 5.14 48 1 @ 435 51.6 @468 1 @493 58 
& 

53.15 - 19.55 9.77 12.44 5.09 59.57 40.42 2.62 5.41 52 1 @ 435 30 @468 1 @190 55 

52.53 - 22.59 6.17 15.82 2.88 58.63 41.36 2.98 5.73 52 smtple run twi-no f l u i d i t y  

49.90 1.58 20.09 10.69 12.28 5.45 58.32 41.68 3.17 5.96 52 1 @ 452 4.0 @480 1 @490 38 

46.57 - 27.12 8.47 13.72 4.12 55.87 44.13 3.75 5.89 46 1 @ 456 1.4,,.@468 1 @480 24 r '/ *. 
51.39 - 22.19 6.55 15.98 3.88 57.96 42.04 3.54 6.13 50 Sanple run twice-no f lu id i ty .  



8 

DDH 445. mn 449. DDH643. 
a a. a zi 

SAMPLE # Ro %I SAMPLE# 

1 4 L  17130 

141. 17179 

13 37335 

NU 17139 

I2 17136/38 

II 17140/142 

9 17144 

- 

1.032 

1.0468 

1.0847 

1.1193 

1.1355 

1.165 

1.2458 

- 

- 
13601/602 

13610/77 

13606/609 

13612/15 

13618/621 

13623 

13526/530 

- 

1.091 

1.1160 

1.1220 

1.158 

1.2478 

1.2694 

1.290 

13 

I1 Y 

I2 

II 

9 

8 

7 

- 
7 *13576/77 

- 
1.2730 

1.3138 13593.96- 
13551 ff7 

5 13531/35 

- 
1.339 

- 
4 13588/90 

s 13580/584 

1.3293 

1.3739 

1.3890 

1.4064 

1.4171 

- - - mu 13599 - 
- - - - RS 13557/62 

13540/546 1.420 - - ffS 13553h6 4 

* mtes sanple that is o x i d i d .  Estimate t h a t  40 - 50 % of this 
s q l e  is in axidised state. 
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EFLETANCE 0.05 % I-. 
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0.05 % I-. 
... 

DDH 668 # 13531 / 35’ 
SEAM- 5 

! ! 

j 

! 
I 
I 

1 

! 

! 
! 
I 

Cascade Coal Petrography Lirri ted.  



I .  I 

- 
.- 

1 
'' i 

1 
-! 

0.05 % I-. 

DDH 445 # 13540 / 546 
SEAM- 4 

... ' 1 . 8  ).O 
1.5 '1.1 .+. Q.9 ' 1 

Cascade Coal Petrcgraphy Limit&. 



I 1 

LLL 
1.4 

LI-L 
1.6 1.W 

REFLECPXfCE 0.05 % 1-S. 
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1.0 
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Cascade Coal Petrography Limited. 
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Cascade Coal Petrography Limited. 
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SEAM -7 
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i ! 

I i 

1 

IuzucrANcE 0.05 % 1-s. 

CDH 643 # 13593 /96 - 13551 
S€AM- R7 

! 

Cascade Coal Petrography Lixi ted.  



I 1 I I I 1 1 - 1 7 - I - l  -rq 

REFLECTlWCX 0.05 % I-. 

DDH 643 # 13588 / 90 
SEAM- 4 

Cascade Coal Petrography Limited. 
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-7 -:- , 

REFLecpANcE 0.05 % MCREMENPS. 

DDH 643 # 13580 / 584 
SEAM- 5 

Cascade coal Petrography L i i n i t d .  
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REFLECTANCE 0.05 % 1-S. 
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) .I  ' 2 . 7  .. 2.) 

Cascade Coal Petrography Limited. 
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Memorandum 
-,u,e W,ll,,', Ihrc",,,~..,,"Orll. 

To . -PA R a l g n a u l t  Dale November 2.  1977 
lule l l l l  +I POlSlbl.) - 

tom Bll_l_lhaw - File No. 
IULI Tltk $1 6c.ss,t.lel 

subject __ .. ____ WEST TURNBULL GEOLOG I C A L S O R T  Reference 

P a r t  of the  1976 and 1977 Turnbu l l  e x p l o r a t i o n  programs were c a r r l e d  o u t  t o  b e t t e r  
d e f i n e  the  "repeat seams" (R7u, R7, R 5 ,  R4, R 2 ,  R1)  I n  the  proposed Turnbu l l  West 
P i t  area. 

The geology was mapped by t r a v e r s i n g  a l l  l l n e a r  topographic  features such as stream 
courses and r idges. Due to  the  low r e l i e f  and g e n t l e  slopes, m r e  than 80% o f  the  
West Tu rnbu l l  area i s  covered by a l l u v i u m  and P le is tocene deposi ts .  L i t t l e  
t rench ing  i n fo rma t ion  cou ld  be ob ta ined as a r e s u l t  o f  these deposi ts .  S t r u c t u r a l  
and s t r a t i g r a p h i c  da ta  was main ly  de r i ved  from c h i p  samples from bore h o l e  d r i l l i n g  
and gamma-neutron geo-logging. 

S t r u c t u r a l l y  t he  p i t  area Is l oca ted  on t he  Turnbu l l  a n t i c l l n e .  The wes te r l y  d ipp lng  
major t h r u s t  Is s t r a t i g r a p h i c a l l y  present  throughout the  area. 

The s t r a t i g r a p h y  Is charac te r i zed  by Interbedded s i l t s t o n e s  and mudstones t h a t  occur 
above the  major t h r u s t  as w e l l  as above R5 seam. R5  seam I s  under la in  by i n t e r -  
bedded s i l t s t o n e s  and sandstones which grades to  sandstone near R4 seam. 

S t r u c t u r e  

The West Tu rnbu l l  s t r u c t u r e  Is charac ter ized  by two s t r u c t u r a l  domains; (1) t h e  
e a s t e r l y  d ipp lng  beds above t h e  major t h r u s t  and (2 )  t he  Tu rnbu l l  a n t i c l i n e  below 
t h e  major t h r u s t  ( f i g u r e s  2 ,  3). 

The s t r u c t u r a l  f ea tu res  can be summarized as fo l l ows :  

The major  t h r u s t  Is f l a t  l y i n g  t o  the  east  o f  depar tu re  77,000E and d ips  UP t o  
26OW, to  the  west o f  77,OOOE. The major t h r u s t  passes upward through the  
bedding over  i t s  e n t i r e  length.  The h o r i z o n t a l  displacement i n  t h i s  area i s  
approx imate ly  1600 f e e t .  ( taken from sect ions)  
f a u l t  p lane can be l o c a l l y  d is tu rbed,  bu t  a r e  u s u a l l y  f r e e  o f  any major d i s t o r t i c  

A s e r l e s  o f  small ,  c l o s e l y  spaced t h r u s t  f a u l t s  which a r e  loca ted  immediately 
above the  major t h r u s t  may be concordant w i th  a l a t e r  k inemat ic  pa t te rn .  
f a u l t s  appear to terminate a t  l eng th  along bedding sur faces where the re  Is no 
s t  r a t  i g raph ic  separation. 

The general s t r i k e  and d i p  o f  t he  beddlng above the  t h r u s t  Is 3 1 5 O ,  w i t h  an 
e a s t e r l y  d i p  from 80 to  2 5 O .  The bedding does n o t  appear t o  be i n t e r r u p t e d  
by t h r u s t i n g  above the  5800 f e e t  e leva t i on .  

The rock u n i t s  ad jacent  t o  the  

These 
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(4) The T u r n b u l l  a n t i c l i n e  occurs  ( f i g u r e  2, 3)  below t h e  m a j o r  t h r u s t .  The 
a t i t u d e s  o f  t he  west and east  l imbs a r e  310"/13" and 010"/14" respec t i ve l y .  
The t rend o f  t h e  a n t i c l i n e  i s  022' and the  plunge i s  10" n o r t h e r l y .  

( 5 )  Number 2 t h r u s t  zone occurs between R 5  and R4 seams. 
p r i s e d  o f  t w o  or  t h r e e  f l a t  l y i n g  t h r u s t  f a u l t s .  T h i s  zone increases t h e  
s t r a t i g r a p h i c  i n t e r v a l  up t o  100 fee t .  Where t h e  t h r u s t  zone i n t e r s e c t s  R5 
seam, the  seam i s  increased In  th ickness  b y  100 f e e t .  The s t r u c t u r a l  r e i a t i c  
s h i p  between t h e  major  t h r u s t  and number 2 t h r u s t  zone has n o t  been def ined.  

The t h r u s t  zone i s  com 

- 

S t  r a  t 1 graphy 

Three p r i n c i p a l  rock types have been recognized. 

(1) S i l t s t o n e ,  d a r k  grey, f i n e  t o  coarse gra ined,  r e s i s t a n t ,  th in ly  bedded, 
cross-bedded, weathers, da rk  brown t o  rust. 

Mudstone, brown t o  b lack ,  carbonaceous. i n m e d i a t e l y  above and below seams, 
s t r u c t u r e l e s s ,  weathers, t y p i c a l l y  l i g h t  g rey  t o  brown or b lack  i f  carbonacec 
Exposures f o r m  rubb le  i n  a ve ry  sho r t  t ime. 

Sandstone, m o s t l y  p r o t o q u a r t i z i t e ,  medium grey ,  commonly l i m o n i t i c ,  f l n e  t o  
coarse gra ined,  bedding w e l l  d e f i n e d - 1  t o  3 f e e t ,  medium s c a l e  t a b u l a r  cross-  
bedding, weathers l i g h t  brown. 

(2) 

(3) 

Most con tac ts  between these rock  types a r e  g r a d a t i o n a l .  The t r a n s i t i o n  1 s  marked 
by i n t e r b e d s  o f  each rock  type.  The i i t h o l o g i c a i  compos i t ion  o f  the  rock  u n i t s  va 
l a t e r a l l y  as w e l l  as v e r t i c a l l y .  The sandstones above 7 seam a r e  the  most a n i s o t r  
The sandstone above 4 seam i s  t h e  o n l y  rock  un i t  wh ich  can be t raced  c o n s i s t e n t l y .  

A t y p i c a l  S t r a t i g r a p h i c  s e c t i o n  i n  t h e  West T u r n b u l l  a rea  i s  summarized In  F igu re  

The s t r a t i g r a p h i c  i n t e r v a l  between t h e  coa l  seams a r e  s u m a r i z e d  on Tab le  1 .  D r i l  
h o l e s  of i n t e r e s t  a r e  RH 614: 634 .  640, 644, 646, 647. 
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The average coal thicknesses are  summarized as fol lows: 

12 seam - 17 f e e t  th ick  R7u seam - 5 f e e t  t h i c k  
1 l u  - 13.5 R7 - 25 

- 40 R 5  . 1 1  - a  
9 - 1s R4 - 35 
7 - 30 R2 - 4  
5 - 30 R I  - a  
4 - 30 

cc: J . L . P .  
R .S .J .  
J .B.T .  
L.R.L. 
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Introduction 

This report  presents the structure, s t ra t igraphy and hydrology i n  
the Turnbull Total P i t  (Turnbull Main, North and South Pits)  col lected 
dur ing  the 1977 exploration program. A t o t a l  of 18 ro ta ry  holes and 3 
HQ diamond holes were d r i l l e d  i n  the Turnbul l  Total area. 

Previous d r i l l i n g  programs i n  1976 and 1975 were car r ied  out t o  
Three reconnaissance diamond 

holes were d r i l l e d  p r io r  t o  1977. Diamond dr i l l  holes 18, 21 (1968) 
and 600 (1970). 
ou t  i n  the 1975 and 1976 f i e l d  seasons. 

define the upper seams (15 t o  9 Seam). U 

Field outcrop f i e ld  mapping and trenching was car r ied  

Fie1 d Program 

a )  Drilling 
Two d r i l l i n g  companies, Tonto Dr i l l ing  and SDS Dr i l l i ng  were awarded 

contracts  for the exploration of the T u r n b u l l  Total P i t .  Tonto Drilling 
cored three holes i n  the area.  The  three holes were located t o  define 
the increased section between R5 and R4 w h i c h  was encountered i n  OOH21. 

A t o t a l  of 18 double wall rotary holes were completed by SDS Drilling. 
Two rigs were used, one t o  pentrate t o  a depth  of 750 feet  and the other 
was used t o  pentrate s t r a t a  a t  shallower depths .  

Dur ing  the operation 3110 feet (948 m) of coring was completed and 
10.556 f e e t  (3218 m) of rotary d r i l l i n g  was completed. 

b) Mapping 
An extensive s t ruc tura l  remapping program was carried out by Sid 

Siska and Ken Heck under the direct ion of the writer during the 1977 
field program. This mapping program besides locat ing major structural 
features included measurements of the s t ruc tura l  f a b r i c  o f  the  rock and 
coal units. The resul t ing scatter diagrams a re  presented i n  equal area 
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diagrams i n  Figures l a ,  l b ,  l c .  
was also done by S.  Siska and K.  Heck. Besides coal qua l i ty  and 
s t ra t igraphic  information the diamond d r i l l  core was logged t o  determine: 

Logging of the exploration dr i l l  core 

1. 

2. 
3. 
4. 

nature of j o i n t s ;  or ientat ion r e l a t ive  t o  the core axis  and 
bedding , i nfi 11 ings , e tc .  
broken core o r  f a u l t  zones. 
an estimation of Rock Qual i ty  Designation. (RQD) 
f rac ture  frequency. 

C) Hydrology 
Hydrological tes t ing  was carr ied out  on diamond d r i l l  holes DDH 

641, 643, and rotary hole RH605A by Malcolm MacFadyen of Golder, and the 
writer. 

1. 

2. 

The tests a re  summarized as follows: 

Packer testing were carr ied out on DDH 641, 643 t o  de l inea te  
the approximate pore pressures and t o  determine the permeability 
of the tes t  zones. 

Reliable permeability values derived from packer tests i n  DDH 
643, produce a range from 3 x la6 cm/sec t o  6 x 10 cm/sec i n  a 
sandstone, R4, R2, R1 horizon. These values a r e  a m i n i m u m  
permeability as a result of d r i l l i n g  mud on the sidewall of the 
hole. The values a re  consistant and indicate  t h a t  the rock should 
allow f o r  drainage along lower stratigraphic u n i t  i n to  the p i t  
walls. The permeability f o r  the upper s t r a t ig raph ic  units should 
be tested i n  future  d r i l l i n g  programs. 

6 

A Thor pneumatic piezometer was in s t a l l ed  i n  DDH 641 a t  873 f e e t  
below R5 and above R4 (Figure 2 ) .  The  piezometer was in s t a l l ed  on 
May 14, 1977 and was read on May 18, 1977. The reading of 138 psi 
indicates a hydrostatic water level of 317 f e e t  above this piezometer 
p o i n t .  

A standpipe was in s t a l l ed  i n  RH 605 A a t  895 feet below 5 and above 
the Major thrust. Readings a r e  summarized i n  Figure 3. 



The s t a t i c  water lEvel was a i s o  recorded in a l l  the open holes 
i n  the Total TurnbL11 area.  Results are  shown i n  Table 1 .  

- Stratigraphy 

The principal l i thological  units i n  the T u r n b u l l  Total area are:  - 

1.  mudstone, brown to  black, carbonaceous immediately above and 
below coal seams, s t ructureless ,  weathers typical ly  l i g h t  grey t o  
brown or black i f  carbonaceous. Exposures form rubble i n  a very 

- 

- shor t  time. 

2. s i l t s t o n e ,  dark grey, f i n e  t o  coarse grained, r e s i s t an t ,  t h in ly  
bedded, small sca le  trough cross-bedding, weathers dark brown t o  
rust. 

3.  sandstone, mostly protoquartzi te ,  medium grey, commonly l imonit ic ,  
f i ne  t o  coarse grained, bedding well defined 1 t o  3 f e e t ,  medium 
sca le  tabular cross-bedding, weathers l i g h t  brown. 

4. coal,  generally c la ra in  w i t h  fusain and v i t r a in  bands, some durain. 

Most contacts between these rock types a re  gradational. The t r ans i t i on  

The sandstones a re  the 
i s  marked by interbeds of each rock type. 
the rock units vary l a t e r a l l y  as well as ver t ica l ly .  
most anisotropic  u n i t .  Although the  units a re  anis t ropic  the sandstone units 
above 7 and 4 seams can usually be used as  a marker bed. 

The l i thological  composition o f  

The Turnbull section contains d i s t inc t ive  units,  however gradation i n  the 

Super 7 sandstone outcrops on the southwest corner of 
l i thology i n  the upper section r e s u l t s  i n  a general lack of dist inguishing 
topographic expression. 
Turnbull Mountain; however, continuous exposure does not occur t o  the North. 
Sandstone units above 4 and R4 seams do not outcrop except where the Fording 
River has eroded a t  the base of the western slope of Turnbull Mountain. 

The  thickness between 15 and R4 seam i s  approximately 1500 ver t ica l  f e e t .  
A typical s t ra t igraphic  sect ion is shown in  Figure 4. 



5 t r uc t u re 

The s t ra t igraphy of the Turnbull Total P i t  area (Turnbull Main, North, 
South Pits) form pa r t  of the west limb of the asymmetrical Eagle Mountain 
Syncline. Three groups of s t ructures  of d i f fe ren t  ages and or igin occur in  
the study area;  f lexura l  s l i p  fau l t ing  thrust faul t ing and normal faul t ing.  

The Eagle Mountain syncline trends 310" and plunges 10" North. The 
bedding of the west l imb (represented i n  f igure 4)  averages 31Z0/22" East. 

a )  Flexural S l i p  T h r u s t i n g  
Flexural S l i p  T h r u s t i n g  i s  common above the 7 seam horizon. T h i s  type 

of thrust ing d i p s  i n  a eas te r ly  direct ion and cuts the bedding a t  r e l a t ive ly  
low angles. They a r e  approximately paral le l  t o  the major fold axis .  These 
thrusts a re  best  developed a t  the boundaries of the th ickes t  and most 
competent rock s t r a t a .  Plate  1 shows flexural s l i p  fau l t ing  above 7 seam on 
the boundary between sandstone and s i l t s t o n e  horizon. A l s o  this fau l t ing  
occurs on the contact between coal and competent s i l t s t o n e  i n  the synclinal 
axis.  They appear t o  provide  local adjustment t o  the folding of the syncline. 
These east  dipping f a u l t s  terminate along the bedding planes a t  depth. 

b) Thrust Faulting 
The f l a t  lying Major thrust present throughout the Total T u r n b u l l  area,  

has a horizontal displacement of 1600 f e e t .  

The thrust passes upward through the bedding over i t s  e n t i r e  length. 
Nine seam through t o  1 seam are repeated in  the Total Turnbull area.  Where 
i t  i s  exposed on Clode P i t  haulroad the rock units adjacent t o  the f a u l t  
plane are r e l a t i v e l y  f r e e  of d i s tor t ion  (P la te  2 ) .  

Number 2 thrust zone which was described i n  the West Turnbull report ,  
i s  present throughout the Total Turnbull area.  The s t r a t ig raph ic  posit ion 
of t h i s  zone, was intersectioned i n  RH 633, 639, DDH 641, 642, 21. T h i s  
zone increases the sect ion by 300 f e e t  i n  t he  Turnbull nose area. The 
western boundary of t he  s t ra t igraphic  increase i s  defined by d r i l l  hole DDH 
643, the zone i s  not present i n  Clode P i t  t o  the south; t o  the n o r t h  and eas t  
i t  is n o t  defined. 
350" 

The s t r i k e  of the zone i n  the  nose area i s  approximately 
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c )  Normal Faulting 
- There a re  a number of la:; cu t t ing  normal f a u l t s  in  the area. They 

7 they d i p  s teeply eas t .  Plate  2 shows a l a t e  cut t ing normal f a u l t  which has 

I 

have a north - south strike wb'zh i s  subparallel  t o  the synclinal ax is  and 

displaced the Major thrust approximately 30 feet. There are  two other 
continuous normal f a u l t s  located i n  the  7 and 5 seam horizon. Both a re  
subparallel  t o  synclinal axis  and displace the s t r a t a  i n  the range of 30 
feet. There a re  numerous minor normal f a u l t s  observed i n  the Turnbull nose 
area, however, displacement is minimal. 

- 

- 

W. H. Shaw, 
Exploration Geologist 

WHS : s j a  





























1977 CASTLE MOUNTAIN EXPLORATION PROGRAM 



INTRODUCTION 

Th is  r e p o r t  p resents  the  s t r a t i g r a p h i c  and s t r u c t u r a l  i n fo rma t ion  
c o l l e c t e d  i n  t h e  1977 Cas t le  Mountain e x p l o r a t i o n  program. 

Reconnaissance i n v e s t i g a t i o n s  o f  t h e  geology i n  p a r t s  o f  t h e  map 

One diamond d r i l l  ho le  was d r i l l e d  i n  1968 t o  t e s t  t h e  
area were c a r r i e d  out i n  1968 and 1970 t o  e s t a b l i s h  the  bas i c  
s t ra t i g raphy .  
lower s t r a t i g r a p h i c  sec t ion .  I n  1970 t h r e e  diamond d r i l l  ho les were 
te r raced along s e c t i o n  B t o  i n t e r s e c t  11 seam through t o  t h e  Basal 
sand. A l l  o f  t h e  seam t rench ing  was done i n  t h e  1970 f i e l d  season 
(F igure 1).  

Fourteen r o t a r y  ho les were d r i l l e d  i n  1977, a l l  o f  them on t h e  
west face. A l l  new e x p l o r a t i o n  roads and d r i l l  s i t e s  were prelogged 
be fore  c o n s t r u c t i o n  was s ta r ted .  Fourteen thousand f i v e  hundred fee t  
o f  p re logg ing  was c a r r i e d  ou t  on the  west face o f  Cas t le  Mountain 
(F igure  2). 

FIELD PROGRAM 

A. 

B. 

C. 

O r i  1 1  i ng  

SDS D r i l l i n g  completed 14 holes f o r  a t o t a l  o f  8590 
f e e t  (2618 m) f rom J u l y  t o  September 1977. The t h r e e  r i g s  used 
penetrated t h e  s t r a t i g r a p h y  from 13 seam t o  t h e  Basal sand; d r i l l  
ho le  depths ranged from 409 f e e t  (124.7 m) t o  862 f e e t  (262.7 m).  

Mapping 

Happing was concentrated on the  west face o f  Cast le  Mountain. 
The steep s lopes above 7 seam prov ided e x c e l l e n t  ou tc rop  informa- 
t i o n .  
f idence i n  the  s t r u c t u r a l  i n t e r p r e t a t i o n .  

Hydro1 ogy 

The cons is ten t  r e c o g n i t i o n  o f  t h e  super 7 sand g i ves  con- 

I n  o r d e r  t o  d e f i n e  groundwater cond i t i ons  a p r e l i m i n a r y  eva l -  
ua t i on  was necessary be fore  groundwater pressures were def ined.  

by means o f  piezometers. 

S t a t i c  water  l e v e l s  were recorded i n  all the  open holes.  The 
occurence of ground water a t  sha l low depths cha rac te r i zes  c l o s e l y  
assoc iated meteoro log ica l  f a c t o r s .  Table 1. 

The coarse gra ined sandstones between 9 and 7 seams (F igure  3) 
y i e l d s  l a r g e  q u a n t i t i e s  o f  water.  Pe rmeab i l i t y  o f  t h i s  i n t e r v a l  i s  
probably  i n  t h e  range of 1.2 x 10 to  3 x 10 cm./sec. -2 
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STRATIGRAPHY 

The stratigraphy of the west face oC Castle Mountain includes 

the formation from the mid members of the Elk Series through to the 
Fernie (Figure 4). 

The general lithology of the coal bsaring formations is shown 

in figure 5. 

Five principal rock units were recognized in the Castle Mountain 

dri 1 1  sequence: 

1. 

2. 

3. 

4 .  

5. 

mudstone, brown to black, carbonaceous immediately above and below 

coal seams, structureless, weathers typically light grey to brown 

o r  black if carbonaceous. 

siltstone, dark grey, fine to coarse grained, resistant, thinly 

bedded, small scale trough cross-bedding, westhers dark brown to 
r u s t .  

sandstone, mostly protoquartzite, medium grey, commonly limonitic, 

fine to coarse grained, medium scale tabular cross-bedding, weathers 

light grey to red. 

sandstone, quartzose, 

medium to light grey, 

in outcrop, weathers 

Moose Mountain, medium to very fine grained, 

unidirectional low angie crossbedding, massive 

ight yellow grey (Figure 6). 

shale, Fernie group, non-calcareous with interbeds of siltstone and 

very fine grained sandstone, thickly bedded. Sandstone interbeds 

increase in thickness towards the top. 



The major s t r u c t u r a l  f e a t u r e  on Cast le  Mountain i s  t h e  

asymmetrical Ford ing R ive r  Syncl ine.  The s y n c l i n e  i s  exposed 

on t h e  n o r t h  s i d e  o f  Cas t l e  Mountain i n  the  Ki lmarnock Va l l ey .  

The eas t  l imb  d ips  up t o  45 degrees and the  west l i m b  v a r i e s  

between 30 degrees t o  10 degrees (F igure 7). 

The west l imb  has a smal l  a n t i c l i n a l  - s y n c l i n a l  s t r u c t u r e  

which was presumably t i e d  t o  complementary fea tu res  on t h e  

eroded adjacent  a n t i c l i n e .  

On t h e  no r the rn  l i m i t  o f  west face o f  C a s t l e  Mountain the  

a n t i c l i n e  i s  overturned. T h i s  i s  poss ib l y  a f o l d  t o  f a u l t  

t r a n s i t i o n  zone. 

sou the r l y  u n t i l  t h e  f a u l t  merges w i t h  a over tu rned a n t i c l i n e  

and smal l  sync l ine .  

Presumably f a u l t  displacement decreases 

FIGURE 8 - F a u l t  t o  f o l d  t r a n s i t i o n  zone 

These displacement t r a n s f e r  zones a r e  common between the  

f a u l t  and f o l d  s t r u c t u r e s  o f  Fron t  Ranges and F o o t h i l l s  

s t r u c t u r a l  b e l t s  (Gardner, Spang). 

and s y n c l i n e  increase t o  t h e  south (F igure  9). 
The wave lengths  of  t h e  a n t i c l i n e  

The s t r u c t u r a l  f ea tu res  of the  a n t i l c l i n e  -Sync l ine  f o l d  

a re  summarized as fo l l ows :  

1. The genera l  s t r i k e  o f  b o t h  f o l d s  a r e  330 degrees. 



2. The tvm f c l d s  are generaliy asymmetric in cross-section 

although changes occur along strike. 

The west limb of the anticline is overturned at the north 
end of the map area. 
is 65 degrees over the mapped strike length. Sections are 
enclosed in the back folder. 

The mean dip south of the overturned area 

3. Both structures are double plunging. 

B. Faulting 

Outcrop information suggests that the Basal sand is repeated 
in the area below DDH 7. Thrusting in the Basal may continue to 
the southern boundary. 

Thrusting may account for the increase in section of the super 
7 sandstone in the RH 2011, 2014 area. 

A high angle normal fault striking 315 degrees between drill 
holes RH 2004 - RH 2017, RH 2008 - RH 2011, RH 2012 - RH 2011 has a 

vertical displacement of 300 feet. The fault shows an apparent 
strike separation in the order of 800 feet in a right lateral sense. 

This fault may also affect the Basal sand in the area below 
DOH 7.  

RECOMMENDATIONS 

The drilling program should be continued to define the seams above 
13 on the west face. 
ability for large rotary equipment is not possible. Also due to the 
hole depths diamond drill equipment will have to be used. 

Due to steep slopes and narrow switch-backs access- 

Water supply is limited on the upper slopes, therefore this hole(s) 
should be completed in the month of June. 

A deep hole (greater than 1000 feet) should be drilled below RH 2011 
on section Y to reach the Basal sand. This will help define the position- 
ing of the synclinal structure west of the normal fault. 



Trenching was unable t3 accura;rl\ c=i;ne s ~ a m  soi t :  o f  Rh 2013. 

A hole located above the upper trench 0:: eection 2 would define 9 seam 
and also define the lower section. 

The rotary drilling equipment was unable to effectively unload 

water in the holes even with auxilliary equipment. Drills equiped with 
mud and with the capability of drilling to 1500 fect must be used. 

A drill hole located in the southern boundary area should penetrate 
the Basal sand at least 200 feet to ensure that the lower portion of the 
coal formation has not been repeated by thrusting. 

The coal lease(s) immediately south of the drill area should be 
mapped to determine the extent of the above descri5ed structures and 

coal thickness. 

W .  H. Shaw, 

Exploration Geologist 

February 2, 1978 

WHS: sja 
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Drill Hole 
Number 

DDH 400 

DDH 401 

DDH 402 

RH 2000 

RH 2000 

RH 2002 

RH 2003 

RH 2008 

RH 2009 

RH 2011 

RH 2012 

RH 2013 

RH 2014 

RH 2014 

RH 2015 

RH 2017 

TABLE 1 

S t a t i c  Water Levels  i n  Open Holes 

To ta l  Logged 
Depth 

786 

800 

397 

439 

658 

550 

535 

646 

825 

658 

666 

862 

525 

830 

602 

409 

Depth t o  
Water Level 

127 

121 

92 

34 

34 

300 

334 

104 

126 

50 

22 1 

112 

53 

114 

155 

10 

Date Hole 
Cornp 1 e t  ed 

12/9/70 

26/8/70 

4/9/70 

16/7/77 

5/8/ 7 7 

25/7/77 

12/7/77 

18/7/77 

17/8/77 

3/8/77 

24/8/77 

20/8/77 

301 717 7 

28/8/77 

14/7/77 

22/7/77 

Date Water 
Level  Read 

12/9/70 

26/8/70 

4/9/70 

13/7/77 

5/8/77 

26/7/77 

13/7/77 

251 7/77 

17/8/77 

5/8/77 

24/8/77 

22/8/77 

2/8/77 

28/8/77 

15/7/77 

28/8/77 
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LAKE MOUNTAIN GEOLOGICAL REPORT 

I .  INTRODUCTION 

A. General Geology 

Lake Mountain i s  s i tua ted  on the e a s t  limb of the 
Greenhills syncline. The area i s  cut-off t o  the e a s t  by 
the major Erickson f a u l t  which occurs along the western 
margin of the Fording River Valley, and t o  the west by a 
branch of the Erickson f a u l t  which forms the stream valley 
between Lake Mountain and the north Greenhills range 
(Figure 1 ) .  

The s t ra t igraphy is  characterized by interbedded 
sandstone, s i l t s t o n e ,  and mudstone. Pers i s tan t  sandstone 
beds a re  confined t o  the lower half  o f  the s t r a t ig raph ic  
section. Ten major coal seams (5' t o  30' thick) and 
several minor seams 
s t ra t igraphic  succession a t  Lake Mountain. 

(5') have been ident i f ied  i n  the 

8. Summary o f  1977 Exploration Drillinq Program 

E i g h t ,  centre  return rotary d r i l l  holes (R.H. 1056; 
1088 t o  1094 inclusive)  for  a t o t a l  of 4150 f e e t  were 
d r i l l e d  i n  the Lake Mountain area d u r i n g  A u g u s t  and 
September 1977 (Figure 2) .  
in te rva ls  and the samples were delivered t o  the Fording 
lab f o r  % ash and F.S.I. determinations. For each d r i l l  
hole, the interval  samples were combined t o  form a 
composite sample of each coal seam. Composite samples were 
analysed for % Ash, % Volat i les ,  % Fixed Carbon, % Sulphur, 
Free Swelling Index, and b . t . u .  ra t ing.  Composite sample 
r e su l t s  are  included i n  Appendix 1 .  

Coal seams were sampled i n  2' 

Seven d r i l l  holes ( R . H .  1086 and 1088 t o  1093) in te r -  
sected a to t a l  of 8 major coal seams, ident i f ied  as seams 
"D",  " E " ,  "F" ,  "G lower","G upper". "H lower", "H upper", 
and "I" .  R .  H .  1094 intersected thin bedded shales  of the 
Spray River formation indicating tha t  t h i s  hole was d r i l l e d  
t o  the e a s t  of t he  main Erickson f a u l t .  

Each hole was logged using the down hole gamma ray - 
neutron method. Lithological logs,  based on in te rpre ta t ion  
of the gamma ray - neutron logs are  shown on cross-sections 
A t o  F (Figures 3 t o  8) .  
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11. STRUCTUEE 

The Erickson f a u l t  system i s  the dominant structure 
influencing the Lake Mountain area.  
branches, approximately 3,000 feet south of the base of the 
mountain. Preferent ia l  erosion along the f a u l t  t races  was 
instrumental i n  the formation o f  Lake Mountain. 

The f a u l t  spl i ts  i n t o  two 

Essent ia l ly ,  Lake Mountain is a "step" block structure, 
w i t h  upward displacement on the eastern side o f  b o t h  f a u l t  
branches, a s  shown -in the following schematic cross-section: 

Schematic cross-section lookinq north. Not t o  sca le .  

The bedding s t r i k e  i n  the Lake Mountain region var ies  
from 015 t o  045 degrees as measured from the top o f  seam 
contours f o r  seam "ti" (Figure 9).  
350 t o  005 degrees measured i n  "F" p i t ,  located on the Green- 
h i l l s  side o f  the Erickson f a u l t  system. T h i s  strike change may 
be a t t r i bu ted  t o  d i f f e r n t i a l  "s t r ike-s l ip ' '  movement along the 
major f a u l t s .  
N.  W . ,  and f o r  "F" seam i s  18 t o  21 degrees W. 

T h i s  compares t o  strikes of 

The bedd ing  d i p  f o r  "H" seam is 17 t o  20 degrees 

The geology of Lake Mountain i s  complicated by several 
thrust f a u l t s  and a t  l e a s t  one normal f a u l t .  The low density 
of d r i l l  hole information does n o t  allow a detai led interpre- 
ta t ion  of the f a u l t  systems, b u t  var ia t ions i n  seam thickness 
and inter-seam rock in t e rva l s ,  indicate  t h a t  fau l t ing  is a 
prevalent fea ture  which will adversely e f f e c t  m i n i n g  i n  Lake 
Mountain. 

111. STRATIGRAPHY 

The Kootenay formation o f  Lake Mountain is an inter- 
bedded succession of three principal rock types: . 
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1 .  S i l t s tone ,  l i g h t  t o  dark grey, variably carbonaceous, f i n e  
to  coarse grained, hard, r e s i s t an t ,  thinly bedded, often 
cross-bedded, weathers dark grey-brown t o  rust. 

2. Mudstone, dark brown t o  black, often very carbonaceous, 
s o f t ,  s t ruc ture less ,  recessive,  weathers grey brown t o  
black, breaks down quickly upon exposure. 

3. Sandstone, l i g h t  t o  medium grey, s l i g h t l y  gua r t z i t i c ,  
sometimes displays " s a l t  and pepper" texture ,  f ine  t o  
coarse grained, bedded, cross-bedded, r a re ly  massive, 
r e s i s t an t ,  c l i f f  forming, weathers grey-brown. 

S i l t s tone  i s  the predominant rock type, often interbedded w i t h  
mudstone o r  f ine  t o  medium grained sandstone. 
commonly occurs i m e d i a t e l y  above and below the coal seams. 
Sandstone is usually interbedded w i t h  s i l t s tone .  
the dominant rock type above the "G" seam horizon, and sand- 
stone becomes progressively more abundant below "G" seam. 
Sandstone units tend t o  be len t icu lar  i n  shape and variable i n  
thickness. 

Mudstone most 

S i l t s tone  is 

Most contacts are  gradational,  and l i tho logies  vary l a t e r -  
Exceptions a r e  the sandstone units a l l y  as well as ve r t i ca l ly .  

above "B" seam, and between seams "E" and "F",  which are  
continuous l a t e r a l l y .  

IV. SEAM THICKNESS AND COAL QUALITY 

The following t ab le  summarizes the average seam thickness 
and weighted averages f o r  raw coal qua l i ty ,  b . t . u .  value and 
di luted plant y i e ld  ( r e fe r  t o  Appendix 1 f o r  detai led 
information). 

Seam 

I 

H ( H U + H 1 )  

Gu 
G1 
F 
E 
D 
D1 
B 

:S 
Tel  d 

0 
0 
0 
0 
1 
4 
4 
2 
0 
- 

RAk 
'hickness % A X  

22.3' 
21.6' 
fF,q' 10.5' 

374J 95' 

11 .O'  
23.4' 
23.9' 

23.8' 
I 

OAL C 
Tot- 

- 

ILITY (undiluted) Actual 
I TU 

- 

% 
Yield 
Del'd 

N.A. 
N . A .  
N.A. 
N.A.  
58.6 
62.6 
71.2 
50.0 
N.A. 
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V .  CONCLUSIONS AND RECOMMENDATIONS 

A. Conclusions 

The 1977 Lake Mountain exploration d r i l l i n g  program, 
together w i t h  the l imited work done i n  1969 and 1970 
provides an adequate geological base f o r  planning further 
work i n  the area.  Coal seams "B" t o  " I"  have been 
identified, and proven t o  be continuous w i t h i n  the l imi t s  
of present d r i l l  hole information. Thrust and normal 
fau l t ing ,  a s  evidenced by seam t h i n n i n g ,  seam repeating, 
and highly f l u c t u a t i n g  inter seam rock in te rva ls ,  is 
prevelant i n  the area.  
is not adequate f o r  determing the extent of the various 
f a u l t  systems. 

The avai lable  d r i l l  hole information 

Based on the present geological information two areas  
on Lake Mountain have possible open - cut mining potent ia l :  
(Figure 10) 

1.  The n o r t h  west flank f o r  seams "I" and "H". The seams 
are  dipping t o  the north-west, roughly para l le l  t o  the 
topography (Figure 5) .  

2. The south face  f o r  seams "B",  " D " ,  and "E".  Normal 
fau l t ing  has decreased the interval  between seams 'ID" 
and "8" (Figure 3 ) .  

B. Recommendations 

Information t o  date indicates  three areas  i n  wh ich  
follow-up exploration programs should be considered: 

1.  A d r i l l i n g  program t o  inves t iga te  a possible dip-slope 
mining s i tua t ion  f o r  seams " I"  and "HI' on the n o r t h -  
west f lank. .  

2 .  A d r i l l i n g  program t o  inves t iga te  the poss ib i l i t y  of a 
small open p i t  m i n i n g  s i t ua t ion  on the s o u t h  face. 

3 .  A geological and s t ruc tura l  mapping program f o r  a l l  
outcrops and road cu t  exposures. 

Assistant P i t  Geologist 

cc: DLJ, JLP, RSJ, HGR (Calgary), F i l e  (1) 

Y4K:sja 
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Figure 2: D r i l l  hole locat ions 
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