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February 28, 1987 

Ministry of Energy Mines and  Petroleum Resources 
525 Superior S t r ee t  
Victoria, B.C.  
V8V 1T7  

Dear S i rs :  

Please find enclosed the 1986 Telkwa Project report .  
t h i s  report was conducted by Mr. S. Cameron and Mr. B. McKinstry 
geologists f o r  Crows Nest Resources. 

Mr. S.  Cameron, B.Sc:, in Geology graduated from the University of 
Calgary in 1981. Prior t o  graduation, Mr. Cameron worked as a n  
a s s i s t an t  fo r  a major exploration company i n  the North West Ter r i to r ies .  
He a l so  worked fo r  Crows Nest Resources Limited a s  a geological 
a s s i s t an t  in 1980. Mr. Cameron has been employed by Crows nest 
Resources Limited as a Geologist since May 1981. 

Mr. B. McKinstry, M.Sc., g raduated  in Geology from Carleton University, 
Ottawa in 1971. Pr ior  t o  g r a d u a t i o n ,  Mr. McKinstry worked as an 
a s s i s t an t  f o r  a major mining firm and a f t e r  graduation as a geologist  
with a mining firm, a research a s s i s t an t  a t  Carleton University and as a 
geologist with a consulting firm. Mr. McKinstry has been employed by 
Crows Nest Resources Limited as a Staff  Geologist s ince 1981. 

The report was prepared by myself (Dr. Barry Ryan). I have a B.Sc. hon 
(Geology) U B C ,  1967 and a Phd (Geologylgeophysics) UBC,  1974. 
worked f o r  a number of mining companies prior t o  joining Crows Nest 
Resources in 1981. 

Yours t ru ly ,  

Field work fo r  

I have 

Dr. Barry Ryan, P.Geol 
Manager Geology 
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1.0 SUMMARY 

The Telkwa N o r t h  area i s  c o n t a i n e d  w i t h i n  14 coa l  l i c e n c e s  (Group 368)  

and two f r e e h o l d  l o t s  c o v e r i n g  3,626 hec ta res .  S h e l l  Canada L i m i t e d  
h o l d s  t h e  l i c e n c e s  w i t h  t h e  f r e e h o l d  l o t s  b e i n g  under  o p t i o n  agreements. 

The Telkwa N o r t h  l i c e n c e s  a r e  i n  c l o s e  p r o x i m i t y  t o  t h e  Canadian 

N a t i o n a l  Rai lway and a r e  360km e a s t  o f  t h e  p o r t  o f  P r i n c e  Ruper t .  
E x i s t i n g  i n f r a s t r u c t u r e ,  t h e  p r o x i m i t y  o f  a coa l  h a n d l i n g  p o r t  ( R i d l e y  

I s l a n d )  and t h e  q u a l i t y  o f  t h e  c o a l  make Telkwa an a t t r a c t i v e  p r o j e c t .  

E a r l y  Cretaceous sedimentary r o c k s  o f  t h e  Skeena Group c o n t a i n  

s i g n i f i c a n t  t h i cknesses  ( s i n g l e  seams up t o  4.5 meters i n  t h e  Telkwa 
N o r t h  a r e a )  o f  low ash, medium t o  h i g h  v o l a t i l e  b i t um inous  c o a l  amenable 

t o  the rma l  use. 

I n  1986, a s p r i n g  d r i l l i n g  program was commissioned t o  f u r t h e r  d e l i n e a t e  

t h e  m ineab le  coa l  resources n o r t h  o f  t h e  Telkwa R i v e r .  T h i s  i n c l u d e d  
t h e  c o n s t r u c t i o n  o f  access roads and t h e  d r i l l i n g  o f  f o u r  NQ diamond 

d r i l l  ho les .  

The t o t a l  f i e l d  e x p e n d i t u r e  f o r  t h e  1986 program was $76,774.32. 
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2.0 INTRODUCTION 

2.1 L o c a t i o n  and Access 

The e x p l o r a t i o n  area i s  l o c a t e d  15 kin sou th  o f  t h e  town o f  Smi thers i n  

West C e n t r a l  B r i t i s h  Columbia; Coast Land D i s t r i c t  5, NTS Map Sheet 

9 3 L j l l .  The c o a l  l i c e n c e s  a r e  n o r t h  o f  t h e  Telkwa R i v e r  and e a s t  o f  
Pine Creek (Enc losu re  1). The c e n t e r  o f  t h e  l i c e n c e  b l o c k  i s  s i t u a t e d  

a t  La t .  54'35'N, Long. 127'8'W. Smi thers i s  360 km f r o m  t h e  dart o f  

P r i n c e  Ruper t  a l o n g  t h e  CNR l i n e  and Highway 16. 
i s  20 km f rom Smithers and a c c e s s i b l e  by good g r a v e l  r o a d  (Enc losu re  2).  

The Telkwa N o r t h  area 

2.2 Tenure 

The Telkwa P r o j e c t  l i c e n c e s  a r e  s u b d i v i d e d  i n t o  t h r e e  groups. The 
l i c e n c e s  r e p o r t e d  h e r e i n  a re  con ta ined  i n  l i c e n c e  group No. 368. 

Group Number 

366 

367 

368 

L i c e n c e  Numbers 

3878 - 3881, 4269 - 4271 
7690 - 7694, 3710, 3884, 4275 

3785 - 3877, 4260 - 4262, 4264, 4265 

3882, 3883, 3709, 3885, 4267, 4282, 
5839 

4276 - 4281, 5305 - 5307, 7695, 7696 
4272, 4274, 4283, 6040 

A l l  L icences w i t h i n  group 368 a r e  opera ted  by Crows Nest  Resources 

L i m i t e d .  A l l  l i c e n c e s  i n  t h e  Telkwa N o r t h  area a r e  h e l d  by S h e l l  Canada 

L i m i t e d  w i t h  t h e  e x c e p t i o n  o f  t h e  Whalen o p t i o n  ( 2  l o t s ) .  

Enc losu re  3 o f  t h i s  r e p o r t  c o n t a i n s  a "Coal Land D i s p o s i t i o n  Map". 

A6jax.J 
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3.0 REGIONAL GEOLOGY ( E n c l o s u r e  4 )  

Mesozoic successor b a s i n s  deve loped  i n  t h e  In te rmon tane  B e l t  between t h e  

Columbian and P a c i f i c  Orogens i n  t h e  B.C. C o r d i l l e r a .  These d e e p l y  

s u b s i d i n g  t roughs  u s u a l l y  had b o t h  mar ine  and c o n t i n e n t a l  d e p o s i t i o n a l  
env i ronments .  Coal b e a r i n g  c l a s t i c  sequences o f t e n  accumula ted  i n  a reas  

o f  d i p - s l i p  and s t r i k e - s l i p  f a u l t i n g  i n  t h e  t roughs .  

The Skeena Group successor  b a s i n  i s  f i l l e d  w i t h  i n t e r b e d d e d  m d r i n e  and 
non-marine sed imentary  and v o l c a n i c  s t r a t a .  

d e p o s i t e d  on t h e  f o l d e d  and f a u l t e d  t e r r a n e  o f  t h e  Bowser Lake Group and 

o l d e r  g roups  such as t h e  Haze l ton .  

d i s t i n g u i s h a b l e  f r o m  t h e  Bowser Lake and H a z e l t o n  Sediments b y  t h e  
presence o f  f i n e  g r a i n e d  d e t r i t a l  muscov i te .  

E a r l y  Cretaceous, p r i o r  t o  d e p o s i t i o n  o f  t h e  Skeena Group sed iments ,  t h e  

H a z e l t o n  Group underwent a p e r i o d  o f  u p l i f t ,  d e f o r m a t i o n  and e r o s i o n .  
D u r i n g  t h e  mid  E a r l y  Cretaceous, t h e  sea readvanced f r o m  t h e  west ,  i n  

t h e  a r e a  o f  Skeena V a l l e y ,  i n u n d a t i n g  t h e  non-marine, l a t e  Lower 

Cretaceous c o a l  b a s i n s  such as Telkwa and Lake K a t h l y n .  

o f  t h e  Skeena Group were d e r i v e d  f r o m  an u p l i f t e d  P i n c h i - b e l t  - 
Columbian Orogen. They were d e p o s i t e d  i n  a s o u t h w e s t e r l y  d i r e c t i o n ,  

ac ross  t h e  Skeena Arch, w h i c h  a p p a r e n t l y  had l i t t l e  i n f l u e n c e  on t h e  
shape o f  t h e  b a s i n  r e c e i v i n g  t h e  Skeena c l a s t i c s " ' ,  b u t  may have 
i n f l u e n c e d  t h e  l o c a t i o n  o f  t h e  b e s t  c o a l  development ( i e .  Te lkwa)  

( S c h r o e t e r  e t  a1 1986).  

T h i s  assemblage was 

Sediments o f  t h e  Skeena Group a r e  

" I n  t h e  L a t e  J u r a s s i c  t o  

The sed iments  

T i p p e r  and R ichards  (1976)  have t a k e n  S u t h e r l a n d  Brown 's  (1960)  
s u b d i v i s i o n  f r o m  t h e  H a z e l t o n  Group and a p p l i e d  i t  t o  t h e  Skeena Group 

as f o l l o w s :  
and t h e  Red Rose Fo rmat ion  f o r  t h e  L a t e  J u r a s s i c  t o  E a r l y  Cre taceous 

sediments.  

The B r i a n  Boru  Fo rmat ion  f o r  t h e  E a r l y  Cre taceous v o l c a n i c s  

~~~ 

' T i ppe r  H.W. and R icha rds  T.A., J u r a s s i c  S t r a t i g r a p h y  and H i s t o r y  o f  
N o r t h  C e n t r a l  B r i t i s h  Columbia, 1976, page 7 .  

A6lax.a 
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4.0 SUMMARY OF PREVIOUS WORK 

1979 - 1:lOOOO scale geological mapping 
- bulldozer trenching 
- road upgrading 
- rotary drilling (4 holes) 
- coal sampled and analyzed 
- drill site reclamation 

1980 - no exploration 

1981 - 1:lOOOO scale geological mapping 
- 1:5000 scale geological mapping 
- road upgrading 
- bulldozer trenching 
- rotary drilling (7 holes) 
- diamond drilling (1 hole) 
- coal sampled and analyzed 
- drill site reclamation 
- topographic survey 
- geophysical survey - EM37 
- 1:5000 scale topographical maps constructed 

1982 - 1:5000 scale geological mapping 
- backhoe trenching 
- road construction and upgrading 
- rotary drilling 
- diamond drilling 
- coal sampled and analyzed 

A6lax.9 
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1982 (continued) 
- geophysical surveys - EM37 

- seismic refraction 
- proton magnetometer 

- soil sampling 
- core logging 

- geotechnical studies - piezometer installation 

- 1:5000 scale topographical maps constructed 
- 1: 1000 scale topographical maps construct& 
- 1:2000 scale topographical maps constructed 
- road and drill site reclamation 

1983 - 1:lOOO scale geological mapping (test pit) 
- road construction 
- diamond drilling - NQ and 6 inch diameter 
- coal sampled and analyzed 
- seismic refraction survey 
- geotechnical studies - piezometer installation 

- test pit excavated 
- 219 tonnes of coal bulk sampled from seven seams 
- road and drill site reclamation 
- test pit reclamation 

- core logging 

1984 - road construction 
- diamond drilling 
- coal sampled and analyzed 
- piezometer installation 
- road and drill site reclamation 

1985 - road construction 
- diamond drilling 
- coal sampled and analyzed 
- road and drill site reclamation 

A6/ax. 10 



Prior t o  1986, there were 14 cored holes north of the Telkwa River 
(Table 1). 

5.0 1986 EXPLORATION PROGRAM 

The to t a l  cost  of the 1986 program was $76,774.32. An application t o  
Extend Term of Licence i s  included in Enclosure 5. 

i 

Four ver t ica l  NQ holes were d r i l l ed  fo r  a t o t a l  d e p t h  of 328.3 meters. 
All d r i l l  holes were surveyed (Table 1 ) .  Access road (750111) was 
constructed t o  the four d r i l l  s i t e s .  Field work las ted from March 2/86 
t o  March 11/86. Holes 603 a n d  604 were d r i l l ed  on coal l icence 4278 and 
holes 601 and  602 were d r i l l ed  on coal l icence 4279. 

Dril l  core was described on s i t e  (Enclosure 6)  and  i s  stored a t  the C N R L  
core storage f a c i l i t y  a t  the Bulkley Valley Col l ie r ies  s i t e .  

Roads were reclaimed and local l a n d  owners compensated fo r  crop damage. 

A6/ax.ll 
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TABLE 1 

TELKWA NORTH 

SURVEY COORDINATES 

DRILL HOLES USED FOR QUALITY AND RESOURCE CALCULATIONS 

DRILL HOLE 

DH 601 
DH 602 
DH 603 
DH 604 
DH 501 
DH 502 
DH 503 
DH 504 
OH 440 
DH 441 
DH 442 
DH 443 
DH 444 
DH 213 
DH 214 
DH 216 
DH 217 
DH 218 

TAG NO. 

3770 
3753 
4081 
3757 
3785 
3790 
3794 
3797 
3676 
3681 
3662 
3669 
3666 
3149 
3155 
3163 
3126 
3158 

NORTHINGS 

6,059,815.071 
6,059,280.323 
6,059,284.819 
6,059,944.147 
6,059,566.810 
6,059,435.510 
6,059,061.770 
6,059,689.380 
6,059,637.490 
6,059,598.970 
6,059,821.640 
6,059,544.040 
6,059,853.380 
6,059,650.040 
6,059,806.120 
6,059,476.900 
6,059,047.890 
6,059,835.330 

EASTINGS 

616,957.024 
617,799.350 
618,626.001 
618,747.168 
617,481.350 
617,855.240 
618,780.930 
618,644.040 
617,695.880 
618,291.690 
618,519.920 
618,880.290 
619,102.180 
617,149.220 
618,179.730 
618,656.750 
618,467.990 
618,791.870 

GROUND 
\ ELEVATION 

923.210 
848.440 
772.202 
812.642 
896.610 
863.680 
735.750 
804.560 
891.100 
839.230 
830.020 
770.210 
765.480 
907.770 
866.340 
786.190 
766.920 
799.620 
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6.0 TELKWA GEOLOGY 

6.1 Stratigraphy 

The rocks of the Telkwa coal f i e l d  consis t  of interbedded marine and  
non-marine sedimentary and  volcanic s t r a t a  of the Skeena Group. The 
sediments include a predominance of mudstone and  s i l t s t o n e  with minor 
sandstone and sha le ,  a basal conglomerate and coal.  
t o  green basa l t i c  t o  rhyol i t ic  breccias,  t u f f s  and  flows. 
volcanics a re  usually weathered t o  a deep reddish-purple a t  t h e i r  
contact with the overlying Skeena sediments. Porphyritic Tert iary 
intrusive rocks in the form of dykes and  s i l l s  have been found over the 
property. 
of the Telkwa River. I n  the Telkwa area recent erosion has removed the 
coal-bearing sediments from the higher ridges leaving most of the 
sedimentary sequence preserved in topographic lows. Outcrops a re  
usually found in stream valleys which have cut t h r o u g h  the glacial  d r i f t  
cover. Few exposures occur away from the creeks until  the higher ridges 
a re  reached and invariably these a re  volcanics of the Hazelton Group. 
The Skeena-Hazelton contact over most of the area i s  d r i f t  covered and 
heavily timbered making accurate delineation of the aer ia l  extent o f  the 
coal bearing sediments very d i f f i c u l t .  

Volcanics are grey 
The\ Hazelton 

A large rhyol i te  plug has intruded the Skeena sediments north 

The Skeena Group s t ra t igraphic  section (Enclosure 7 )  varies in thickness 
over the Telkwa area b u t  probably does n o t  exceed 500 metres. 
Lateral ly ,  individual beds often pinch o u t  over short  distances. 

A6/ax.13 
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The Skeena section has been informally subdivided into four units based 
on interpretation of cores and palynological work. Unit 1, the lowest 
unit, is characterized by the #1 coal zone. Palynological data in the 
Goathorn Creek area indicates clastic deposition started in Neocomian 
times in a marine depositional environment. A marine regression 
occurred, resulting in a fluvial flood plain environment with the 
deposition of the #1 coal zone. 

The second unit consists mainly o f  siltstones and shales whicH were 
deposited in a shallow, low energy marine environment with occasional 
regression/transgression cycles. 

The third stratigraphic unit contains up to 10 coal seams interbedded 
with sandstones and shales. This unit is believed to have been 
deposited in a deltaic environment supporting swamp and/or marsh 
vegetation. 
minor marine transgressions. 

The upper part of this unit has been subjected to several 

Unit 4 consists largely of siltstones and sandstones with rare 
occurrences of thin coal seams. Palynological data suggest an upland 
depositional environment in a fluvial regime. In general, a major 
marine regression near the end o f  the Lower Cretaceous explains the 
sequence of depositional environments in units 2 through 4. 

The Skeena sediments in the Telkwa area exhibit numerous soft sediment 
deformation structures including rip up clasts, micro slump faults and 
load casts. 
to 5 cm thick) are present at certain locations in several of the coal 
horizons. X-ray defraction indicates most of these clays to be 
kaolinitic in composition and not mixed layer "swelling clays". 

Heavily bioturbated zones are comnon. Thin clay layers (1 

A6/ax.14 
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6.2 Coal Stratigraphy 

A t  l e a s t  14 individual coal seams e x i s t  a t  Telkwa. 

The #1 zone i s  in unit  one of the s t r a t ig raph ic  section. The r e s t  of 
the mineable coal seams are contained within uni t  three. 

Individual coal seams can be correlated across the Goathorn Creek area.  
However, while the coal zones within unit  3 can be co r re l a t edko  the 
Telkwa North area,  individual seam correlat ion i s  tenuous. A d i s t i n c t  
marker horizon occurs beneath seam 2 on the gamma ray logs. 
geophysical signature has been used a s  a datum l i n e  f o r  seam correlat ion 
over the e n t i r e  property. Over the property individual coal seams often 
develop s p l i t s ,  t h e i r  thickness changes over short  l a te ra l  dis tances ,  
and  the seams exhibi t  an extremely var iable  nature. These 
inconsistencies will require a very f l ex ib l e  approach t o  mining. 

This 

Average aggregate coal thickness i s  16m i n  the  Telkwa North area.  

6.3 Structure  

The geology i s  presented on two 1:2,000 scale  maps, enclosures 8 and  9 
and 2 sect ions enclosures 10 and 11. 

North of the Telkwa River, the seams appear t o  be disrupted by a number 
of n o r t h  trending f au l t s  with down d r o p  on the west. This i s  a s imilar  
geometry t o  the Goathorn East area. Dip meter logs fo r  the 500 a n d  600 
ser ies  holes provide s t r ike  a n d  dip values f o r  most seams (Table 2 ,  
Enclosures 1 2 )  which help local ize  the f au l t s .  
of outcrop t o  provide fur ther  information on the location o r  dip o f  the  
f au l t s .  

There i s  a complete lack 

Ablax. 15 
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Sections were constructed (Enclosures 10 and 11) using the d r i l l  hole 
data. Dri l l  holes were projected in to  sections using s t r i k e s  obtained 
from the dip meter logs. 

The hole deviation d a t a  (where avai lable)  down hole U.T.M. coordinates 
of the coal intercepts  and the U.T.M. coordinates of the in te rcepts  
projected in to  the sect ions a re  tabulated i n  Enclosures 13 and 14. 
included are the computer plots  of the projected d r i l l  holes which were 
used t o  construct the sections.  \ 

Also 
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TABLE 2 

TELKWA NORTH D R I L L  DATA USE0 I N  D E F I N I N G  P I T S  

TOTAL S T R / O I P  D I P  METER PROJECTED DEPTH TO FW 
DEPTH 2 SEAM LOG AZ/PL 2 SEAM HOLE - 

EAST P I T  AREA 
X 

X 

- 
- 

I 

214 
216 

292.0 
136.0 

196/00 249.18 
52.13 

203/00 76.01 

N/A 
15.32 

218 
44 1 
442 

97.0 
224.6 
139.3 

X 

X 

X 

- 
- 
- 196/00 

443 
444 
503 

110.0 
124.0 
69.2 

91.92 
109.44 

- X 

X 

X 

- 
- 

200/00 

504 
603 
604 

75.3 
60.0 
84.4 

020/15 V 

328/70 V 

018/18 V 

20/00 
15/00 

198/00 

55.72 
26.74 
68.30 

WEST P I T  AREA 
- X 

X - 
333/12 V 

213 
440 
501 

167.0 
145.0 
60.0 

l O O / O O  
130/00 
333/00 

19.97 
109.16 
26.42 

502 
601 
602 

148.4 
72.0 

111.9 

306/26 V 

346/17 V 

310/50 V 

306/00 
166/00 
310/00 

137.32 
36.43 

N/A 

A6/ax. 17 
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7.0 RESOURCE POTENTIAL 

Two p r o v i s i o n a l  p i t s  have been d e l i n e a t e d  n o r t h  o f  t h e  Telkwa R i v e r  

( E n c l o s u r e  7 and 8) .  These p i t s  have n o t  been o p t i m i z e d  f o r  

r e s e r v e / ( s t r i p  r a t i o )  r a t i o  b u t  do p r o v i d e  an i n i t a l  e s t i m a t e  o f  

r e s o u r c e  p o t e n t i a l .  A 10 mete r  overburden ( g l a c i a l  t i l l )  d e p t h  was 

assumed and t h e  p i t  w a l l s  were d e f i n e d  by  #2 seam o r  s e t  t o  45". 
subcrop e x t e n t  o f  each seam w i t h i n  t h e  p i t s  was c a l c u l a t e d  u s i n g  an 
average s t r a t i g r a p h i c  s e c t i o n  and t h e  base o f  #2 seam f o r  c o n h o l .  Seam 

t h i c k n e s s e s  were isopached and t h e n  c o a l  volumes c a l c u l a t e d  on a by seam 

b a s i s  by d i g i t i z i n g .  
p i t s  i s  p resen ted  i n  T a b l e  3. Tonnage c a l c u l a t i o n s  were made u s i n g  a 

f i x e d  SG o f  1.5. No a l l owances  f o r  d i l u t i o n  o r  c o a l  l o s s  were made 

though no v e r t i c a l  c o a l  t h i c k n e s s e s  l e s s  t h a n  0.5 mete rs  were used i n  

t h e  c a l c u l a t i o n s .  The SG o f  1.5 i s  p r o b a b l e  h i g h  and t h e  tonnage 

numbers p resen ted  i n  T a b l e  4 r e p r e s e n t  an i n p l a c e  r e s o u r c e  e s t i m a t e .  

There  appears t o  be a r e s o u r c e  p o t e n t i a l  o f  about  n i n e  m i l l i o n  tonnes  i n  

t h e  two p i t s  a t  a s t r i p  r a t i o  o f  between 3 : l  and 4 : l .  
areas  n o r t h  o f  t h e  Telkwa R i v e r  where f a u l t s  p r o b a b l y  b r i n g  t h e  c o a l  

s t r a t i g r a p h y  c l o s e  t o  s u r f a c e  and s m a l l  p i t s  c o u l d  be d e l i n e a t e d .  

t h i s  s tage,  t h e r e  i s  i n s u f f i c i e n t  d r i l l  d a t a  t o  p e r m i t  r e a l i s t i c  

c a l c u l a t i o n s .  

The 

Seam t h i c k n e s s  and s t r a t i g r a p h i c  d a t a  f o r  t h e  two 

There  a r e  o t h e r  

A t  

A6/ax. 18 
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HOLE - 
213 
480 

602 
Average* 

He igh t  
Height** 

HOLE 

214 
216 
218 
441 
442 
443 
444 
503 
504 
603 
604 

Average* 
He igh t  
Height** 

TABLE 3 

SEAM THICKNESSES ( I N  METERS) AND HEIGHT ABOVE #2 SEAM 

- - - - - - - - 3.43 
2.22 2.04 1.71 4.07 2.62 0.45 1.83 0.62 0.85 
1.77 0 1.70 0 4.93 0.55 0.58 - - 
3.53 0 2.86 1.30 9.49 - - - - 
4.33 0 2.20 1.68 2.10 - - - - 
3.06 0.51 2.12 1.76 4.79 0.50 1.21 0.62 0.85 

- - - - - - - - - 
.... ~.~~ 

0 14.5 1314 18.8 21.3 39.6 63.9 60.0 63.7 
0 15.0 15.0 15.0 20.0 40.0 60.0 60.0 60.0 

2 3 _ _ -  

2.44 0.8 
3.96 0 
3.53 1.39 

- 1.76 
2.49 - 

3.1 0 
2.52 1.97 - - 
3.92 0 ~~~ 

4.54 - 
3.38 0 
3.32 0.74 

0 8.30 
0 10.0 

4 - 

1.28 

0 
0 

1.69 

1.12 
1.53 
12.7 
15.0 

- 

- 
- 

5 6 

0 3.90 
1.84 3.91 

0 2.51 
3.28 2.48 

-- 

- - 
0.8 3.36 

0 1.37 - - 
2.10 7.02 

3.77 6.41 
1.48 3.07 
21.6 29.6 
20.0 30.0 

- - 

7 

0 
1.14 

0 
2.08 - 
0.80 - 

- 
3.33 - 

0 
1.05 
42.2 
40.0 

- - - 
- - - 

1.94 1.06 0.96 
67.6 69.8 ? 
70.0 70.0 ? 

* Thicknesses l e s s  than 0.5 meters counted as z e r o  when averaged. 

** H e i g h t  averaged va lues used f o r  d r a f t i n g  subcrop e x t e n t  o f  seams i n  

p i t s .  
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TABLE 4 

INPLACE RESOURCE CALUCULATIONS 

WEST PIT 

Rock + coal volume = 18.322 x lo6 BCM 
Coal volume = 2.964 x lo6 BCM 
Rock volume a 15.358 x lo6 BCM 
Coal Tonnes (at 1.5 SG) = 4.446 x lo6 M tonnes 
Strip ratio 3.45:1 

1.352 30.4 

2 

; 
9 

10 A 

TOTAL m 

EAST PIT 
Rock + Coal V 

% OF TOTAL 

Coal volume - = 2.955 x 10b BCM 

Rock volume = 14.407 x lo6 BCM 
Coal Tonnes (at 1.5 SG) = 4.443 x lo6 M tonnes 
Strip ratio 3.24:1 

SEAM TONNES x IO6 % OF TOTAL 

: 0.091 1.548 34.7 20.5 

l 0.538 0.625 12.1 14.1 

; 0.198 1.433 32.2 4.4 

TOTAL 4.433 

A6/ax.20 
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8.0 COAL QUALITY 

A l l  t he  q u a l i t y  avai  i b l e  f o r  Tc 

- 16 - 

kwa n o r t h  i s  presented by d r i  hc e 
and by seam i n  Enclosure 15. 

6, 7. 

data. 
sec t ion .  
cepts  t h i c k e r  than 0 . 5 ~  and w i t h  raw ash l e s s  than 40% have been used i n  

the  compi la t ion .  
Averaged y i e l d  data prov ides an average raw ash o f  25.2%, wash ash o f  

13.3%, and y i e l d  o f  71.6% (F igure  1). The average su lphur  values f o r  

t he  2 p i t s  us ing  the  wash data and seam p ropor t i ons  f rom the  two p i t s  

a re  0.80% f o r  t h e  East P i t  and 0.85% f o r  t h e  West P i t .  

con ten t  on a DAF bas is  ranges f rom 30.4 t o  35.4 over  the  sect ion.  

Averaged q u a l i t y  i s  presented i n  t a b l e s  5, 
Table 5 presents average i n t e r c e p t  th ickness  and seam th ickness  

Seams #2 and #6 a re  the  t h i c k e s t  seams i n  t h e  upper p a r t  o f  t h e  

Only i n t e r -  Raw and wash q u a l i t y  da ta  i s  i n  Tables 6 and 7. 

The coa l  washes e a s i l y  t o  an ash o f  10-15% dt 1.6 SG. 

The v o l a t i l e  

The s i n g l e  i n t e r s e c t i o n  o f  1 seam i n  DDH503 has a DAF v o l a t i l e  conten t  
o f  35.4 i n d i c a t i n g  t h a t  t h i s  may i n  f a c t  be misnumbered. 
seam which would change the  l o c a t i o n  o f  t he  f a u l t  shown on the map 

(Enclosure 8).  

appear t o  have been a f f e c t e d  by t h e  i n t r u s i o n  t o  the  nor th .  

It could be 1(2 

I n  general ,  t he  v o l a t i l e  conten ts  o f  t he  seams do n o t  

The c a l o r i f i c  va lue o f  t he  seams i s  over  7,000 cals/gm (29.3 MJ/kg) on a 

wash bas is .  

2. Both have ash f r e e  C V  values o f  over  8,000 cals/gm (33.5 MJ/kg). 
Sulphur t rends  can be analysed by reg ress ion  a n a l y s i s  o f  ash vs  su lphur  
p l o t s  (F igu re  3); an a l t e r n a t i v e  approach i s  t o  c o n s t r u c t  t i e  l i n e s  f rom 

the  raw su lphur  ash p o i n t  t o  the  wash su lphur  ash p o i n t  (F igure  4).  

Th is  g i ves  a b e t t e r  v i s u a l  understanding o f  t h e  su lphur  d i s t r i b u t i o n .  

A s  can be seen f rom F igure  4, the p y r i t i c  su lphur  d i s t r i b u t i o n  i s  very  

v a r i a b l e  whereas t h e  organic  su lphur  d i s t r i b u t i o n  i s  f a i r l y  constant  i n  

#2 seam, b u t  v a r i a b l e  i n  #6 seam. 

F igu re  2 i l l u s t r a t e s  the  C V  vs ash t rends  f o r  seams 6 and 

F igure  5 p l o t s  averaged t i e l i n e  c ross ing  p o i n t s  a t  f i x  ash values w i t h  

accompanying 1 standard d e v i a t i o n  e r r o r  1 ines.  

bes t  d e p i c t s  t h e  su lphur  t rends  v s  ash. 

A6/ax. 21 
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SEAM - 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

TABLE 5 

TELKWA NORTH 

SEAM THICKNESS DATA 

INTERCEPTS GREATER THAN 0.5M 

A V  INTERCEPT THICK M (NUMBER) 

.91 (2) 
1.06 (3) 
1.35 (5) 
1.58 (5) 
1.69 (28) 
1.71 (12) 
1.33 (14) 
1.10 (7) 
2.80 (15) 
1.42 (3) 

AV HOLE THICK M (NUMBER) 

A6/aw.3 

.91 (2) 
1.06 (3) 
1.35 (5) 
1.58 (5) 

2.28 (9) 
1.56 (12) 
1.54 (5) 
3.00 (14) 
4.26 (1) 

3.94 (12) 

? 



TABLE 6 

TELKWA NORTH 

RAW Q U A L I T Y  

SEAMS GREATER THAN 0.5M AN0 ASH LESS THAN 40% 

SEAM 

10 
9 
8 

7 
6 
5 
4 
3 
2 

1 

ASH % 

15.7 
10.3 
23.2 
22.2 
22.2 
18.9 
9.88 
22.7 
20.9 
32.2 

MOIST A.O. % VOLS % F.C. % 

.87 

.73 

.79 

.73 

.81 

1.16 
.79 
.85 

1.08 
.56 

- 
30.5 
21.2 
27.9 
26.4 
28.7 
27.1 
26.9 
24.8 

NOTE: Some values are unrealistic because o f  very few analyses. 

- 
56.7 
43.0 
60.4 
55.1 
58.2 
56.7 
59.3 
51.8 

CALORIESIGM 

- 
7,354 
5,122 
7,359 
6,685 
7,160 
6,857 
6,901 
6,215 

- 

SULPHUR % 

I 
2.13 
2.61 
1.70 
1.93 
1.41 

.65 
1.90 

.86 

.68 
1.16 
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SEAM ASH % MOIST A.D. % VOLS % F.C. % CALORIES/GM 

10 10.9 1.39 30.5 57.0 
9 7.8 1.04 32.0 59.2 
a 11.3 1.57 27.1 60.1 
7 9.8 1.05 30.2 59.0 
6 10.7 1.03 27.1 61.2 
5 11.1 1.59 27.7 59.6 
4 15.3 0.91 27.7 61.5 
3 15.1 1.63 27.1 56.2 
2 10.8 1.34 26.7 61.2 
1 16.0 0.67 29.5 54.5 

E 
TABLE 7 

TELKWA NORTH 

WASH QUALITY (SG 1.6 except 1984 = 1.7) 

SEAMS GREATER THAN 0.5M AND RAW ASH LESS THAN 40% 

A6law.4 
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9.0 RECOMMENDATIONS FOR FUTURE WORK 

The present  two p i t  areas which a re  o n l y  rough ly  o u t l i n e d  should be 
b e t t e r  de l i nea ted  by more d r i l l i n g  fo l l owed  by an o p t i m i z i n g  o f  reserves 

based upon a r e a l i s t i c  s t r i p  r a t i o .  

topography a lmost  c e r t a i n l y  ensures t h a t  o the r  mineable areas o f  t he  

upper coal  s e c t i o n  and o f  #1 seam remain t o  be found n o r t h  o f  t h e  Telkwa 
River .  

The i n t e r p l a y  o f  f a u l t s  and 
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Ministry of 
Energy, Mines and MEMORANDUM Province of 

British Columbia Petroleum Resources 

&: Gological Division (coal) DATE: April 21, 1907 

Deputy Coal Administrator 

Insp2,ion Division (Coal) 

RE: Report of work on Coal Licences 4272, 4283: 4226--4281: 5305-5307, 7695, 

The att.ac>-.?. r e p r t  enti t led 

7696, 6040, 4274 _______ ~ 

Telkwa North Project 

has been sabmitted by Crows Nest Resources Limitedl 

Harch 9 ,  1937 on the fol;.::..ing date 

i n  complimce w i t h  Section 18(2) (d)  of t h e  Coal Act ana t h e  Coal A c t  
Regulat 1 W , x .  

It is reque.:+~,.d that the report be examined and that the cover sheet 
be complete. 2 indicate the acceptable expenditures. 

completiun, please return the cover sheet t o  t h i s  office.  

Deputy Coal Administrator 
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1. 

2 .  
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5. 
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7. 

8. 

9. 
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Geological  Mapping 0 
Surveys: Geophysical q 3 4 Y . 2 2  
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Other  2500.00 

Road Cons t ruc t ion  356 2 .a5 

Surface  Work 0 

D r i l l i n g  Z g  170.21 
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Reclamation 3 9 3 3 . 0 0  
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Other Work (3 
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file is c:hold 7/i/87 

16.54 13.97 R 

ic. 54 19.97 w 

178.5’7 179. 40 R 

178.57 179.40 W 

188.28 190.76 R 

188.28 190.7G w 

224.50 228. 40 R 

224. 50 228. 40 W 

236.52 241.25 R 

23~3.52 241.25 W 

244.88 245.68 R 

244.88 245.68 w 

246.74 249. 18 R 

246.74 249.18 W 

19.91 21.05 R 

19. ‘31 21.05 w 

21.64 25.55 R 

21.64 25.55 w 

27.66 213.50 R 

27.66 2’13.50 w 

36.12 37.18 R 

36. 12 37.18 w 

-93 16.32 26.14 56.61 a.a 6776 

1.03 8.52 27. 40 63. 05 2:. 5 7522 

. 80 12. 02 30. 52 56.G6 a.a 7354 

.99 7.48 31.35 GO. 18 4.0 7770 

.67 35.03 21.20 43.04 a.a 5122 

.66 9.79 26. 58 C2. 37 3.0 7493 

.5i 18.94 2C.26 54.29 a.a 6695 

. 67 6. 22 30. 06 63. 05 5. 5 7’300 

.63 17.95 27.05 54.37 a.a 6614 

.56 9.83 27.72 61.89 4.5 7507 

.59 17.08 27.02 55.31 a.a 6686 

Y 55 9.09 29.01 61.35 4.5 747’3 

.72 33.87 22.80 42.61 a.a 5061 

1.06 10.75 24. 85 63. 34 1.5 7352 

1. 04 10.61 27. 92 60.43 a. a 7359 

1.05 6. 50 23. 03 63. 42 2.0 7715 

1. OS 18.365 27. 10 53. 49 a. a 6508 

1.21 6. 86 28. 30 63. 63 2.5 7653 

.98 12. 12 ‘28.67 58.23 a.a 7160 

1.05 6.66 2’9. 01 63. 28 3. 5 7681 

.91 10.03 26.88 62. 12 a. a 7358 

1.11 a. 25 26.49 64. 15 1.5 7526 

c 

72s 



hole 6m 

216 2 

216 2 

210 6 

218 6 

218 6 

218 6 

218 6 

218 6 

218 4 

218 4 

218 3 

218 3 

218 4 

218 4 

2i8 2 

218 2 

440 I 0 

440 i 0 

440 9 

440 9 

440 a 

440 8 

440 7 

Id 

48.17 52.13 R 

48. 17 52:. 13 w 

3s. 15 35 . 7' x.. R 

35.15 35.72 w 

46.95 48.37 R 

46. '3; 48.37 w 

4'3.56 SO. 08 R 

4'3.56 SQ.cm w 

52.82 54.56 R 

52.82 54.56 w 

59. '33 61.32 R 

59.93 61.32 w 

62.08 62.66 R 

62.08 62.66 W 

72.48 76.01 R 

72.48 76.01 W 

44.68 45.53 R 

44.68 45.53 w 

48.51 49. 13 R 

48.51 49.13 w 

49.76 51.53 R 

49.76 51.59 w 

7o.aa 71.33 R 

.86 24.94 24.43 43.77 a.a 6083 

1.38 iQ.Q1 27.38 61.23 3.0 7419 

.a7 20.60 23.89 54.64 a.a 6407 

1.01 13.75 2:5.71 53.33 1.'3 7018 

.91 9.Q3 2s. 77 64.23 a.a 7430 

.36 5.91 27.69 65.44 2.0 7702 

-73 2l.iKI 26.84 51.43 a.a 6378 

. 69 12.23 30.38 56.64 6. S 7'243 

.74 10.15 27.98 61.13 a.a 7343 

-77 8.41 28.53 62.2'3 2.5 7527 

.7s 10.58 26.88 61.79 a.a 7373 

.36 8.36 27.31 63.37 2.0 7567 

. 65 19. 05 26. 00 54. 30 a. a 6603 

-63 10.72 27.29 61.36 3.5 7387 

.GS 16.37 25. 57 56. 61 a.a 6737 

1. fJ3 3.53 26.41 63.03 2.5 7424 

.'32 13.03 .on .QQ a.a Cl 

1.26 9.08 34.68 54.98 a.a 7474 

1.26 54.04 . 00 . QQ a. a 0 

.38 IQ.98 33.48 54.56 a.a 7349 

1.08 14.56 . QQ * cm a. a Q 

2.01 9.6s 2 8. 14 CO. 20 a. a 7285 

.'37 13.72 .QQ .QQ a.a Q 

S% R/yld 

. cm 96 

. QQ 6F,. 00 

. QQ 3s 

. QQ 7 1 . QQ 

. 00 74 

. QQ '30. UQ 

. QQ 80 

. O(3 68. NJ 

. 00 a0 

. QQ 91. 00 

. 00 9s 

. CM:) 89. 00 

. cm 35 

. (30 '73. 00 

. QQ 1 QQ 

. QQ 76. 00 

3. 35 QQ. 00 

2. 213 72. 76 

2. 53 00. 00 

2.65 39.82 

. 75 QQ. cm 

.7i 32.36 

3.84 .QQ 



ho 1 e cm 

440 7 

440 6 

440 6 

440 6 

440 6 

440 6 

440 6 

440 5 

440 5 

440 4 

440 4 

440 3 

440 3 

440 3 

440 3 

440 2 

440 2 

443. 10 

441 10 

441 9 

441 3 

441 8 

441 a 

70. 88 71.33 w 

75.38 76.30 R 

75.38 76.30 W 

77. 40 79.10 R 

77. 40 79.10 w 

80. OS 80.42 R 

8.0. 05 80. 42 W 

82.76 86.83 R 

82.76 86.83 w 

88. cm 83.71 R 

88. 1x2 89.71 w 

93.63 94.65 R 

33.63 94.65 W 

‘35. 20 36.22 R 

95.20 96.22 W 

106.94 109. 16 R 

106.94 103.16 W 

89. 64 30. 60 R 

83.64 90.60 W 

9s. 36 96.64 R 

35.36 36.64 W 

101. 08 103. 24 R 

101.08 103. 24 W 

1.12 10.43 iZ8.56 59. a3 a. a 7237 

.a2 25.13 .w . 00 a. a 0 

1. 17 10.89 32.27 55.67 a.a 7372 

.9s 28.32 .m .m a.a 0 

1.45 7.88 23.43 61.24 a.a 764'3 

1. 37 65. 45 . 00 . 00 a. a 0 

1. 17 26.84 25.30 46.63 a.a 5863 

.97 17.09 .OCI .oo a.a 0 

2.30 11.84 ~6.85 59.01 a.~\ 7103 

.a8 14.81 .OO .CN -3.a 0 

I. a5 IO. 45 27. 40 60. 30 a. a 7318 

-89 14.37 .CtO .OO a.a 0 

2. 16 10. 38 37. XI CO. 26 a. a 7284 

. a0 15. 03 .00 .r:m a.a 0 

2.34 12.30 25.55 59. a1 a. a 7~173 

-97 16.95 .OO .OO a.a 0 

1.92 3.25 24. 51 64. 32 a. a 7446 

. 82 17.98 . 00 . 00 a. a 0 

1.51 le.42 26.84 53. 23 a.a 7162 

. 68 3. 08 . no . 00 a. a 0 

1.08 7.94 32 .33 58. 59 a.a 7667 

.87 17. 14 .OC) .C'O a.a 0 

2. 47 1 i. 03 26. 28 60. &? a. a 7281 

S% R/yld 

2.53 94.01 

i . a9 90. 00 

1.34 68.09 

1. 78 00. 00 

. 85 65. 07 

.45 al.00 

. a2 8. ai 

. 43 94. Cl0 

. 50 90. 92 

2:. 95 00. 00 

.a0 93.53 

1. 39 cm. 00 

1. 06 89. 47 

1.74 96.00 

1.23 92.91 

. 48 94.00 

.SO 84.75 

1. 10 9rJ. 00 

1. 06 32. 69 

2. 6i 70. 00 

2. 17 97.37 

1. 66 70. 00 

I. 19 87. 07 



hole cjm 

441 7 

441 7 

441 6 

441 6 

441 6 

441 6 

441 6 

441 6 

441 6 

441 6 

441 5 

441 5 

441 5 

441 5 

441 5 

441 5 

441 4 

,441 4 

441 4 

441 4 

441 3 

441 3 

441 3 

125.7Z 127.80 R . a2 15.34 .oo .OCI a.a 0 

125.72 127.80 W 1.36 10.65 28.61 59.38 a.a 7248 

140.72 141.10 R 1.23 48.10 . Cm . 00 a..3 0 

140. 72 141. 10 w -72 25.18 38.81 45.29 a.a 6&?#3 

141.64 142.84 R 1.38 37.21 .cm .on a.a 0 

141.64 142.84 w 1.m 23.34 25.98 49.48 a.a 6272 

145.00 146.28 R 1. 12 Z7.64 . 00 . 00 a. a 0 

145.00 146.za w 1.16 22.41 28.00 48.43 a. a 6368 

147.32 147.64 R 1.03 50.96 . 00 . 00 a. a 0 

147.&z 147.64 w .71 31.10 27.15 41.04 a.a 5572 

i51.56 152.28 R 1.13 36.19 .OO .OO r7.a 0 

151.56 152.?8 W 1.34 20.43 Z4.15 54.08 a.a 6485 

154.40 154.96 R 1.18 39.96 * 00 * 00 a. a 0 

154.40 154.96 W .85 21.37 27.77 43.9'3 a.a 6395 

157.56 159.56 R 1.34 33.39 .no .oo a.a 0 

157.56 159.56 W 1.83 15.41 26.38 56.38 a.a 6804 

169.04 i69.84 R 1. 57 50. 73 . 00 *cm a.a 0 

169.(24 169.84 w 1.42 21.50 25.13 51.95 a.a 6272 

i7Z.16 172.64 A 1.29 38.87 .OO .m a.a 0 

17Z'.16 172.64 W 2.17 31.57 21.37 44.8'3 a.a 5393 

179.76 180.56 R 1. 12 32.31 . 00 .oo a.a 0 

173.76 180.56 W 1.85 24.59 24.65 48.91 a.a 6114 

181.48 182.44 R 1.24 43.71 * 00 .cm a.a 0 

S% R/yld 

. 43 cm. 00 

. 44 90. 36 

1. 98 00. 00 

.91 44.81 

. 57 00. 00 

.6i 5z.32 

2. 96 00. 00 

2.31 as.10 

4. 48 cm. cm 

2.42 24. 01 

. 40 cm. cm 

. 47 CO. 31 

. 93 00. 00 

.4i 52.57 

. 33 00. Cl0 

.41 67.06 

. 27 00. 00 

.4a 41.11 

. 30 Cm. 00 

.33 70.18 

. 35 00. olj 

.37 73.58 

. 30 IjO. 00 



hole sm 

441 3 I 

442 2 

442 2 

443 8 

443 a 

443 7 

443 7 

443 6 

443 El 

443 6 

443 c 

443 E, 

443 & 

443 6 

443 6 

443 5 

443 5 

443 4 

443 4 

443 2 

443 2 

443 2 

443 2 

c 
f i-cm1 to Rw/Wsh moist ash ~01s FC I cals 

181.48 162.44 W 

12.63 is.32 R 

12.83 15.32 W 

13.83 15.01 R 

13.83 15.01 W 

34. 04 34.84 R 

34.04 34.84 W 

49.36 50. ljo R 

4'3.36 50. Cm W 

50.68 51.39 R 

50.68 51.39 W 

53.60 54.44 R 

53.60 54.44 W 

55.28 56.45 R 

55.28 56.45 W 

66.50 67. 30 R 

66.50 67.30 W 

72. 2,j 72.50 R 

72.m 72.50 W 

87. lb 88.50 R 

87.16 88.50 W 

90.1c '31.92 R 

90.16 91.92 W 

1.69 22.24 26.13 49.94 a.a 6190 

1. 05 21. 57 . IjO . CrO a. a C, 

2.46 12.29 26.26 58.99 a.a 7OC.S 

. 70 18. 58 . 00 . 00 a. a 0 

1.52 13.67 26.80 58.Ol a.a 7096 

-54 26.37 . 00 . 00 a. a 0 

1.26 17.44 28.12 53.18 a.a 6030 

.75 39.45 . 00 . 00 a. a 0 

1.67 20.96 24.15 53.33 a.a El412 

.65 37.57 .cm .cm a.a 0 

1.59 17.35 26.36 54.70 a.a 6735 

-80 42.03 . UC) . 00 a. a 0 

1.Y3 20.46 24.37 53.24 a.a 6478 

.81 30.18 . Cllj .ClCl a.a Cl 

1.60 17.55 25.29 55.48 a.a 6693 

-88 32.45 .W .W a.a 0 

2.30 19.70 24.13 53.87 a.a 6428 

.83 45.46 .OO . '30 a. s 0 

1.52 25.57 22.63 50.22 a.a 5'321 

.50 37.98 . 00 . Cm a. a a:, 

2.50 19.82 25.92 51.76 a.a 64li 

.74 51.35 . cm .00 a. a 0 

1.52 24.32 24.18 49.98 a.a 5931 

SX R/yld 

.45 51.24 

. CO 75. 1jO 

.52 78.70 

2.39 64.40 

1.94 88.Zi 

3.73 92.50 

1.64 74.64 

. 37 00. 00 

.51 53.29 

2.32 IjO. 00 

.76 58.45 

.53 84.50 

.c2 53.91 

1.43 ou. OCl 

.60 70.78 

. 35 00. cm 

-40 60.77 

. 3 1 ~j<j. Ml 

.43 47.22 

. 49 cm. cm 

.59 5b.13 

-3.2 93. 70 

.55 29.71 



444 b 67.47 

444 6 67.47 

444 5 7b. 92 

444 5 76.92 

444 4 87.04 

444 4 57. 04 

444 3 '38.65 

444 3 96.65 

444 3 99.88 

444 3 99.88 

444 2 106.72 

444 2 lob. 72 

444 2 10.3. Ob 

444 2 106. 06 

50 1 b 6.83 

501 b 6.83 

so1 4 13.56 

501 4 13.56 

501 4 15.36 

501 4 15.36 

50 1 3 ~~..cJ 

501 3 22.8 

501 2 24.65 

68.84 

68. a4 

77.34 

77.34 

87.48 

87.40 

99. 04 

93.04 

ioi.4c 

101.46 

107.86 

107.86 

109.44 

109.44 

il.76 

il.76 

14.44 

14.44 

16.18 

lb. 18 

23.14 

23.14 

26.42 

R .90 26.21 .oo .oo a.a 0 

W 1.73 15.51 25.09 57.67 a.63 6864 

R -72 29.94 -00 .oo a. a 0 

W 1.54 21.06 24.97 52.43 a.a 637s 

R . 76 40. 26 . 00 . 00 a. a 0 

W 1.43 23.46 ‘23.41 51.70 ‘3-a El44 

R .aa 18.46 .oo .oo a.a 0 

W 1.53 14.75 29.24 54.40 a. a 6’370 

R .90 37. a9 .oo .Oil 6t.a 0 

W 1.81 22.47 28. 17 47.55 a.a 61’32 

R .79 41.61 .oo .oo a.a 0 

W 1.e 26.24 2b. 12 46.42 a.a 5836 

R .67 45. 11 -00 .OO a.a 0 

W .93 26.30 25.7’3 46.98 a.a 58’71 

R .45 lb. 05 00. 00 00. 00 a. a 0. 0 

W . 56 10. 9b 29. 4 59.27 a.a 7437 

R .3? 13.02 0. 0 0. 0 a.3 0 

W .75 10. 1.3 29.4 59.67 a.a 7584 

R . 18 15.74 0. '3 0.0 a.a 0 

W . 51 10. 34 213. 1Z 61. 03 a. a 7437 

R .44 47.21 0. 0 0.0 a.a lj 

W .55 13.7 17.13 68.bZ a.a 7016 

R .5 17.83 0. 0 0.0 a.a 0 

S% R/yld 

.48 54.00 

.55 77” 03 

.43 43.00 

-37 77.86 

* 25 75. 00 

. 34 50. 72 

.40 47.00 

.3b 93.49 

. 35 66.00 

.4b 57.23 

. 97 62. 00 

1. 05 58. 96 

5. 10 72. Cj<l 

2.36 37.44 

.67 70 

.57 66.36 

1.84 67.5 

1.2E: 91.64 

1.21 81.7 

1. 05 87. 37 

3.35 &g* 2 

.76 2.09 

.51 im 

c 



3 24.65 26.4s 

6 73.9 74.48 

8 73.9 74.48 

7 35.36 95.31 

7 95.36 56.31 

6 102.13 103.76 

a 1oz. 1' L 103 . 76 

6 103.76 104.28 

6 103.76 104.28 

6 104.%3 1os.s 

6 104.&9 105.5 

6 106.68 107.46 

6 106.68 iO7.46 

G 109.63 110.3 

6 103.63 110.3 

6 111.42 116.08 

6 111.42 116.CIB 

5 118.08 113.38 

s 118.08 113.33 

4 122.46 123.48 

4 122.46 123.48 

4 123.48 124.2 

4 123.48 1~4.2 

.67 8.86 22.77 67.7 a.a 

.32 24.04 0 . 0 0. (3 a. a 

.78 18.32 29.34 51.56 a.a 

.27 23.73 0. Ct 0. (3 a. a 

.76 12.14 31.54 55.56 a.a 

. 30 13. at5 Cl. I:, 0.0 a.a 

.74 7.04 3s.47 59.73 a.a 

.41 83.26 0. 0 Cl. 0 a. A 

.83 42.pp Z5.C 30.53 a.a 

.3i 8.01 0. 0 0. 0 a * a 

.8 5. 92 30. 2 63.08 a.a 

.53 45.3'3 Cl. 0 0. 0 a. a 

1.0 20.70 24.93 53.zp a.a 

.30 40.70 0 . 0 Cl.0 a.a 

1.04 is.48 26.44 57.04 a.a 

.34 27.87 0. 0 0.0 67.a 

-74 10.14 14.65 74.47 a.a 

.38 1'3.08 0. 0 0.0 a.a 

1.17 10.51 29.88 50.44 a.a 

.38 il.2 0. 0 0. 0 a. a 

.71 8.6 28.61 CL08 ii.a 

1. 0 89.0 0. 0 0. 0 a. a 

1.02 46.61 18.16 34.01 a.a 

.s2 78.58 

3. 31 100 

2.66 78.Pl 

3.11 100 

2. 07 70. 03 

1. 77 iClCI 

1.17 86.77 

4.03 82. 1 

.82 95.43 

. 65 1 Cl0 

.38 35.84 

1.75 35.5 

1.39 48.43 

.8 39.35 

.76 63.84 

.s2 92.3 

-59 83.68 

. 66 100 

c 



ta Rw/Wsh mnist ash ~01s FC S% R/yld 

4 124.2 125.32 R .49 1'3.33 O.(? 0.0 ala 0 

4 124.2 12;.32 w .61 12.64 26.77 59.98 a.a 7310 

2 133.73 137.32 A .44 14.93 0. 0 0.0 a.a 0 

2 133.79 137.32 w . 81 10.33 28.32 60.54 +..a 7461 

1 1'3.17 20.06 R -46 18.74 0. 0 0.0 a.a 0 

1 13.17 20.06 w .67 11.56 30.01 57.76 a.a 7362 

1 30 . 02 31.11 R .67 27.54 0. 0 0.0 a.a 0 

1 30.t32 31.11 w .51 17.13 30.12 52.18 a.a 6'366 

1 50.8 53.08 R .56 38.74 0. 0 0.0 a.a 0 

1 50. 6 53.08 w -83 17.1'5 26.4'3 53.53 a.a 6774 

7 13.04 17.17 R .70 26.19 0.0 0.0 a. a 0 

7 13.84 17.17 w .85 8.03 31.8 553.32 a.a 7557 

6 20. 1 21.3 A .43 13.82 0. 0 0.0 a.a 0 

6 20. 1 21.3 w .78 8.23 29.6 61.37 a.a 7626 

6 22.62 26.92 R .74 13.03 0. 0 0.0 a.a 0 

6 22.62 26.72 w .69 7.11 i3.61 62.59 a.a 7717 

6 26 . 92 27.62 R 1.3 82.1 0. 0 0.0 a.a 0 

6 26.92 27.6;: W .42 27.7 27.66 44.22 a.a 5871 

6 27.62 23.44 R 1.12 24 . 87 0. 0 0. 0 a.a 0 

6 27.62 28.44 w .74 15.56 30.1 53.6 a.+. 6942 

s 30. 04 32.14 R 1.(34 11.'3 0. 0 0.0 a.a 0 

5 30.04 32.14 W .7 6.9 31.13 61.27 a.a 7777 

4 35.32 3'3.29 R .a 13.02 0. 0 0. 0 a.a 0 

1.70 100 

1. 17 83.91 

.93 57.0 

-653 07.4 

1.82 100 

1.82 83.6 

2.47 57.8 

1.48 68.23 

.36 57 

.46 49.96 

2.17 9'3.1 

1.36 67.(39 

2.63 100 

.9'3 90.99 

1.36 100 

.7'3 88.2 

2.14 95.7 

2. 02 1.81 

1.35 85.4 

1.1 71.62 

1.11 95.2 

.77 88.51 

1.61 100 

503 

503 

503 

503 

503 

503 

504 

504 

504 

SO4 

504 

504 

504 

504 

504 

504 

504 

504 

504 



4 30.32 

4 40. 52 

4 40. 52 

2 51.8 

2 51.8 

4 33.8 

4 39.8 

13.05 

13.05 

15.22 

15.22 

18.5 

18.5 

21.72 

21.72 

23.28 

23.28 

31.16 

31.i6 

32:. 82 

32.82 

'33.32 

93.32 

39.23 

41.24 

41.24 

55.72 

55.72 

40. 16 

40. 16 

14.47 

14.47 

15.9 

15. ‘3 

2Q. 18 

2~2. 18 

22. &, 

22.8 

24.4 

24.4 

31.08 

31.88 

36.43 

36.43 

93.7 

93.7 

W .54 8.59 29.68 61.13 a.a 7648 

R .94 17.25 0. Q Q.0 a.a b 

w .48 10.15 28.61 60.76 a.a 7493 

R 1.04 23.54 Cl. 0 0.0 a.a 0 

W .84 10.93 23.17 59.56 a.a 7336 

R .73 17.54 0. 0 0. Cl a. a 0 

W -73 12.87 25.98 60.42 a.a 7205 

R 1.28 39.84 0, Q 0. 0 a. a QQQQQ 

W 1.22 13.64 27.58 57.56 a.a 63'33 

R 1.3 26.25 00 WI a. a QC~CIQQ 

W 1.06 17.25 27.25 54.44 a.a 6704 

R 2.23 14.93 00 00 a.a c:KuxJ 

W 2.26 11.2i 26.92 53.61 a.a 7177 

R 1.44 iQ.85 00 13 Q a. a QcjQQc1 

W 1.86 a.43 27.29 62.42 a.a 7458 

R 1.76 19.62 00 00 a. a l)OQC'O 

W 1.57 12.49 2’5.91 GO.03 a-a 7125 

R 1.12 36. 66 QQ 00 a. a Q~jQQQ 

W 1.12 la.93 26.25 53.7 .ha 6622 

R 2.33 15.22 00 QQ a..3 cjcj 

W 1.92 8.57 26 . 3 63.21 a.a 7438 

R .9Q 25.09 00 1 ) ‘ j  a. a 00 

W 1.1 13.28 27.59 52.03 a.a 6624 

1.2 09.27 

1. 59 iw 

1.01 2.2. 04 

. 82 100 

.62 75.14 

1.68 81.74 

1.85 100 

1.01 48.52 

1.33 94 

1.19 71.42 

1 . 09 i Cm 

.81 

1.85 77 

1.2'5 93.34 

1.58 100 

.79 78.63 

2.04 76 

1.47 46.61 

-48 36 

.5 82.11 

1.66 100 

1.6E 79.56 

c 



t 
to Rw/Wsh moist ash ~016 FC Cdl5 S% R/yld 

22.2 2b.74 R 

22.2 Z6.74 w 

25.41 27.12 R 

25.41 27.12 w 

27.87 2a.43 R 

27.87 2'8.43 w 

29.4V 31.36 R 

29.4 31.36 w 

33. a 35.36 R 

33.a 35.36 w 

36.06 36.68 R 

3b.06 36.Ca W 

40. 49 42.34 R 

40.4'3 42.34 w 

47.3b 4'3.28 R 

47.36 49.28 w 

53.33 55.05 R 

53.93 55.05 w 

55.81 56.Z3 R 

55.81 36.23 w 

64.92 68.3 R 

6+*YL 68.3 vJ 

1.83 14.3 0 0 a. a 00000 .Y3 90 

1.64 3.m 27.07 b2.23 a.a 7454 .5b a6.&6 

i-28 12. 17 00 on a. a QQQQQ 2.67 84 

l.bl 6.7 29.Q2 62.67 a.a 7586 1.57 AS.96 

1.15 31.87 00 QQ a. a QQQQQ 2.41 100 

1.24 il.24 '27.1 604Z a.a 7212 2.18 co.38 

1.52 14.59 QQ 00 a. a QQQQQ 1.3 100 

1.31 7.63 -25.82 63.~4 EI.a 7340 1.15 86.75 

1.37 27.83 00 (30 a. a QQQQQ 1.31 97 

1.84 a.98 26.6 62.58 a.a 7347 .bS 65.57 

. a4 28. 24 00 00 a. a cKKKm 1.a 94 

1.b2 16.02 24.83 57.57 a.a 6661 1.3b b4.01 

1.36 9. b3 cm cm a. a QOQQQ . 51 100 

1.41 7.57 27.71 63.31 a.a 7604 .53 94.24 

1. i?4 9. 47 00 QQ a. a QQQQQ . a4 100 

1.14 5.b7 2a.44 b4.75 a.a 7747 .72 71.27 

1.14 lb.7 on 00 a.a QQQQ 2. 33 1QQ 

1 . 0 3.37 26.8 62.23 a.a 7448 1.37 86.4 

1. 07 17. 75 UC1 cm a. a 00006 2. 23 1QQ 

.'32 io.b7 2a.61 5'3.8 a.a 7406 1.b4 77.74 

1.4 15.45 cm Q 0 a. a 00000 .54 33 
/-04 5’. 8s 26-9 &z-t? a-9. 7+5-s -5-q 5kQ'sy 



telkwa nor-th file is c:hold e/1/07 
SECf-7 I 

hole F~,II f r 0 m to Rw/Wsh moirjt ash vnls FC FSI cals SX R/yld 

503 1 19.17 20.06 R . 46 18. 74 0. 0 0. 0 a. a 0 1 . 82 100 

503 1 19.17 20.06 W .67 ii. 56 30.01 57.76 a. a 7382 i.az 03.a 

503 1 30. 02 31.11 R .67 27.54 0.0 0.0 a.a Ij 2.47 57.0 

503 1 30.02 31.11 w . 51 17.19 30.12 52.18 a. a 6966 1.48 60.23 

503 1 50.8 53.00 R .56 38.74 rJ. 0 0.':' a*a 0 .36 57 

503 1 50.8 53.08 W .a3 17.15 28.43 53.53 a.a 6774 . 46 4'3.96 



Y 
telkwa north file is c:hold 13/l/07 

16.54 13.97 R 

16.54 13.97 w 

246.74 249.18 R 

246.74 243.1Q W 

48.17 52. 13 R 

48.17 52.13 w 

72.48 76.01 a 

72.48 76.01 W 

1’116. 34 103. 16 a 

106.‘34 103. 16 W 

12.03 15.32 R 

12.03 1.5.32 w 

87.16 88.50 a 

87. 16 &8.SCl w 

30.16 '31.32 R 

‘30. 16 31.32 w 

106. 72 107.86 R 

106.72 107.66 W 

108.06 10’3.44 R 

108. 06 103. 44 W 

2 24.65 26.42 A 

2 Z4.65 26.42 w 

.33 16.X 26. 14 56.61 P. a 6776 

1.03 A. 52 27.41:) 63.05 .:. 5 7522 

. 7E 33.87 2’2.80 42.61 a.a X161 

1.06 10.75 24.85 63.34 1.5 7352 

. 86 24. 34 24.43 49. 77 a.a 6083 

1.38 10.01 27.35 61.23 3.0 7413 

.65 16.97 25.57 56.81 a.a 6737 

1 . 03 3.53 26.41 63.03 2.5 7424 

.‘37 16.95 * ljlj . 0 ii a. a 0 

1.32 3.25 24.51 E.4.32 ,7. a 7446 

1.05 21.57 . cm . cm a. a 0 

2. 46 12”. 29 26.26 58. 44 a. a 7068 

. SO 37. 38 . rjcj . cm a. a 0 

2.50 13.62 25.92 51.76 a.a 6411 

. 74 s 1 . 35 . 00 . 00 a. a 0 

1.52 24 . 32 24. ia 49.98 a. a 51331 

. 79 41.61 .CKl .OCl a.a 0 

1.S 26:24 26. 12 46.42 a.a 5036 

. 67 45. 11 . 00 - - . W.~ a. a 0 

.33 26.30 25.7’3 46.38 a. a 5871 

.5 17. a3 Cl. Cl (3 . cl a. a 0 

.67 6.86 22.77 67.7 a.a 7646 

SX R/yld 

. fj!:j 68 

. CH:I 78. 00 

. IjCl 82 

. 00 56. 00 

. 00 36 

. Cl0 66. IjO 

. c:m 1 m:, 

. crtj 76. QCJ 

. 48 ‘34. %:,!:I 

.m 04.75 

. 60 75. !)I:) 

. .52 74. 7Cl 

. 49 ijO. ‘jil 

.%I 56. 13 

.3Z 93.70 

.55 23.71 

. 97 8-L’. 00 

1.08 58.36 

5. 10 7 L. j MI . . 

2.36 Tj7.44 

. 3 1 100 

.52 78.88 

,I 



. - 

from tn Rw/Wsh moist ash vuls FC FSI cals SX R/yld 

R 

W 

R 

W 

R 

W 

R 

w 

R 

W 

R 

W 

.33 87.8 

.63 07.4 

. a2 I 00 

. 62 75.14 

S.C!4 7% 

1.47 46..21 

.4a 36 

.5 a2.il 

.53 70 

.5c 86.66 

.;4 33 

.54 84.53 



tel kwa north seam 3 file is c:hnld a/ :i 187 

hole SC” 

218 3 

440 3 

440 3 

@$ 440 3 

440 3 

441 3 

441 3 

441 3 

441 3 

444 3 

444 3 

444 3 

444 3 

so 1 

501 

244. aa 245. ca 

244. aa 245.68 

59.33 61.32 

53.33 61.32 

33.63 94.65 

33.63 94.65 

‘35. 2’0 36. p2 

95.20 ‘36.22 

173. 76 .lao. 56 

179.76 180.56 

lai.4a 182.44 

ial. 48 182.44 

38.65 99.04 

9a. 65 99.04 

99. a8 101. 46 

39. aa 101. 46 

3 22. a 23. ,/+ 

3 22. a 2.3. 14 

R .53 17.08 27.02 55. 31 a.a 6606 

W . 5s 9.09 2’3.01 61.35 4.5 7479 

R .75 IO. 58 26. aa 61.79 a. a 7373 

w .‘36 a.36 27.31 63.37 2.0 7567 

R .a9 14.37 .w .oo a.~7 0 

W 2. 16 lo..%8 27.20 60.26 a.a 7284 

R ” 80 1s. 03 . 00 . 00 a. Ci 0 

W 2’. 34 12.30 25.5s 59.81 a. a 7073 

R 1. 12 32. 31 . 00 . 00 a. a (3 

W 1.85 24.59 24.65 48.131 a.a 6114 

R 1.24 43.71 .00 .OO a..3 0 

W 1. 63 22:. 24 26. 13 49.94 a. a 6190 

R .88 18. 46 . 00 .W a.a 1:) 

W 1.53 14.75 23.24 54.48 a.a 6970 

R . 90 37. a3 .w .oo a. a 0 

w 1.81 22.47 20.17 47.55 d.a 6192 

R .44 47.21 0. c) O.rj a.a 0 

W .ss 13.7 17.13 68.62 a. a 7016 

S% R/yld 

* 00 80 

. 00 80. 00 

. wj ‘35 

. cm 89. cm 

1 . 3’3 00. !:a<, 

1 s 06 139. 47 

1. 74 ‘36. 00 

1.23 32.91 

. 35 l”:l. olj 

.37 73.58 

. 30 i:m. Ml 

“45 51.24 

. 40 49. 00 

.36 93.49 

. 35 66.00 

. 46 57. ;23 

3.35 08.2 

. ‘76 2. a3 

0 MRSTER FILE SORT PROGRF~M a/l/a7 



telkwa nor-th sear” 4 file is c:hold a/i /a7 

2’14 4 

214 4 

216 4 

Ll6 4 

219 4 

218 4 

y 218 4 

21a 4 

440 4 

440 4 

441 4 

441 4 

441 4 

441 4 

443 4 

v;-J 4 

4 1, <‘, I6 

444 4 

2’36.5Z 241.25 R 

236.52 241.25 $I 

36.12 37. la R 

36.12 37. la W 

52’. 82 54.56 R 

52. a2 54.56 w 

62.08 62.66 R 

62.08 62.66 w 

98. 00 83.71 R 

80. 00 G3.71 w 

163.04 163.84 R 

163.(34 163.84 W 

172.16 172.64 R 

172. 16 1.73.64 W 

72. xl 72. 50 R 

72.20 72.50 w 

87. 04 a-7.48 R 

87. 04 87.40 w 

501 

0 501 

501 4 15.36 16.18 R 
) 

SO1 4 1s. 36 16.18 W 

.I 

.63 17.35 27. 05 54. 37 a.a 6614 

.56 3.83 27.72 61.83 4.5 7507 

.31 10.03 26.88 62. 12 a.a 7358 

1.11 8.25 26.43 64.15 1.5 7526 

.74 10. 15 27.38 ci. 13 a. a 7.343 

.77 0.41 28.5.3 62” El3 2.5 7527 

. 65 13. 05 26. 00 54. 36 a. a 6,603 

.63 10.72 27.29 61.36 3.5 7387 

.a0 14.81 . cm . 00 a. a $:I 

1.85 1’3. 45 27. 40 60. 30 a. .SI 7318 

1.57 50.73 .oo .w a.a 6:) 

1.4113 21.50 25.13 51.35 a.a 6272 

1.23 38.87 . 00 . 00 a. a 0 

2.17 31.57 21.37 44.83 a.a 5333 

.83 45.46 .00 .oo a. a 0 

1. 52 25.57 S.63 50.~~ a. a 5321 

.76 40.26 .OO .NI a.a 0 

1. 43 23.46 23.41 51.70 a. a 6144 

. 32 13.02 0. 0 0.0 a.a 13 

-75 10. ia 23.4 53.67 a.a ‘7584 

. 18 15.74 0.0 0. 0 a.a 0 

.Sl 10.34 28.12 61.0;3 a.a 7433 



4 4,-i, ‘52 41.24 

4 33. c3 40. 16 

4 33. a 40. 16 

1.41 98 

1. ( j  1 73. !37 

. 66 100 

. 60 1.5 

1. 70 100 

1.17 03.31 

1. 6 1 100 

1.2 03.i27 

1. 59 ICI0 

1 . 0 1 02:. 04 

3. 46 1 cm 

1.68 f31.74 

1.05 77 

1.25 ‘33.34 

1. 58 1’3’3 

.7’3 78.69 

2. 33 l~~~:l 

1.37 86.4 

2.23 100 

1.64 77.74 

>Y#STER FILE SORT PROGAFIM B/l/A7 



f rem to Rw/Wsh moist ash vols FC FE.1 cals 

‘27.66 23.50 

27. GE, 23.50 

82.76 66.83 

R2.76 06. a3 

151.56 i52.26 

151.56 152:. 28 

154.40 154.3G 

154. 40 1%. 76 

157.56 1;7.5ci 

157.sF; 153.56 

EG. 50 67. 30 

66. 50 67. 30 

76.32 77.34 

76.32 77.34 

5 118.08 119.38 

5 118.Qa 113.38 

5 30. 04 32.14 

5 30.04 32.14 

10.5 2Q. 18 

18.5 2 ’ j .  16 

40.49 42.34 

40. 49 42.34 

.3.9 12.12 - 28.67 c A. 23 a.a 7160 

1.05 6.G 23.01 63.28 3.5 7681 

-37 17.03 . QQ . !JQ a . a 0 

2.30 11.84 z:E.ns 53.01 a.a 7103 

I. 13 36. 13 .OQ . 00 a. a Q 

I. 34 20. 43 24. ts 54.08 a. EI 6465 

1 . I8 37. ‘36 . QQ . QQ a. a 0 

.\a5 z1.37 27.79 43.93 a.a 6395 

1. 34 33. 33 . cm 
_ - 

. WJ a. a Q 

1.03 15.41 26.30 x.38 6 a 6604 

.a8 32.45 . QQ .QQ a.a 0 

2.30 17.7Q 24.13 53.67 a.a 6428 

.72 29. g4 . QQ . 00 a. a 0 

I. 54 21.06 24,97 52.43 a. a 6372 

. 38 13. 06 Cl. 0 0.Q a.a 0 

1. 17 IQ. 51 23.86 58.44 a. a 7401 

1.04 il.3 0. 0 0.Q a.a t:r 

.7 6.9 31. 13 Cl.?7 a.a 7777 

2.23 14.93 00 00 a. a QQQQ 

2.26 Il.21 26.92 59.61 a.a 7177 

1.36 9.63 01) Q Q a. a cmxKl 

1.41 7.57 27.71 63.31 a.a 7604 

5% R/yld 

. 00 77 

. 00 86. 00 

. 49 34. 051 

.50 30.32 

. 40 QQ. !:,I:, 

. 47 GO. 31 

. 33 Q Q . Q 0 

.41 52.57 

. 33 QQ. QQ 

.41 67.06 

. 35 QQ. cm 

. 4Q 60.77 

. 43 43. QQ 

.37 77.86 

.52 92.3 

.57 83.68 

1.11 95.2 

.77 88.51 

1.09 1QQ 

.a1 

.51 100 

.53 94.24 



:’ 

TIQSTER ?iLE SORT PROGRIXY Y/1/97 



t;elk.wa nor-th seam 6 fils is c:hold a/1/87 

from to Rw/Wsh moist ash ~01s FC ,FSI cals 

;:‘l. 64 2-S. 55 R 

21.64 25.55 w 

35.15 35.72 R 

35.15 35 . 72 w 

46. ‘35 40.37 R 

46.35 48.37 w 

47.56 50. 08 R 

43. 56 5o.oa w 

75.38 76. 30 R 

75.30 76.30 w 

77.40 73.10 R 

77.40 79.1(3 W 

80. 05 00.42 R 

00. 05 80.42 w 

14!:1. ‘72 141. :I0 R 

140.72 141. 10 W 

141.G4 142.84 R 

141.64 142.84 w 

145.00 146.26 R 

145.00 146.28 W 

.51 la.34 26.2’6 54.23 a.3 6695 

.67 6.22 3:>.oF, 63.05 5.5 713t:rcl 

1.05 la. 36 27. 10 53. 43 a. a 6508 

1.21 6.06 28.30 63.63 .2.5 765.3 

. a7 20.60 i23. a9 54.64 a. a 6407 

I. 01 13.35 25.71 .5x33 I. 0 7018 

.31 3.03 25.77 64. 23 a.a 7430 

. 36 5. 91 27. 68 65. 44 2. r:! 7702 

. 73 i?l.OO 26. 84 51. 43 a. r7 6378 

-6’3 12.23 Xl.30 56.64 6.5 7249 

.82 25. 13 . 00 . 00 a. a 0 

1. 17 10. 83 32.27 55. 67 ~,.a 7372 

. 45 2’8.32 . 00 . 00 a. a 0 

1.45 7.88 27.43 61.24 a.a 7649 

I I 37 65. 45 . 00 . 00 a. a 0 

1. 17 26. 84 25.30 46.69 a. a 5863 

1. Z3 48. 10 . 00 . 00 a. a 0 

. ‘72 25. 18 28.81 45.Z9 a. a 6263 

1.38 33.21 .oo .oo a.a 0 

1.20 23.34 2s. 30 49.48 a. a 6272 

1.12 27.64 . oo . 00 P. rl 0 

1.16 22.41 28.00 48.43 a.= 6368 

SX R/yld 

. 00 76 

. 00 74. 00 

. 00 36 

. 00 72. 00 

. 00 35 

. 00 7 1 . 00 

. 00 74 

. 00 30. oo 

. 00 00 

. 00 68. 00 

1. 89 ‘30. CK) 

1.34 68. 09 

i. 78 00. 00 

.a5 65.07 

.45 ai.oo 

. a2 8. 81 

1. 138 00. 00 

.‘31 44.81 

.57 00.00 

. 61 52.32 

2.36 00.00 

2.31 82. lo 



147.32 147.64 

147.32 147.64 

43.36 5 0 . 0 0 

49.36 sl:,. 00 

50. 68 51. 39 

50. Cd 51.3'3 

53. 60 54.44 

53. 60 54.44 

55.28 56.45 

a5.28 SC. 4s 

67.47 68.84 

67.47 CB.84 

6 6.83 il.76 

6 6.83 il.76 

6 102. 1.3 103.76 

6 10:'. 12 103.76 

6 iCG'76 104. 28 

6 103.76 104.28 

6 164.Z8 105.5 

6 10'4.28 105.5 

6 106.68 107.46 

6 106.68 107.46 

6 109.63 110.3 

W 

R 

W 

R 

W 

R 

W 

R 

W 

R 

w 

R 

W 

1 . 03 50. g6 .oo .oo a.a 0 

.71 31. 10 27.15 41.04 a.a 5572 

.75 33.45 .Q(j .QO a.a Cl 

1.67 '20.36 24.15 53.33 a.a 6412 

.85 37.57 .OO .QO a.a Q 

1.53 i7.35 26.36 54.70 3.3 6735 

.80 42.03 .I)(:) .QO a. a 0 

1.33 ;3[3.46 ~4.37 53.;14 a.a 6478 

.81 30.18 .OC) .OO a.a 0 

1.68 17.55 25.2'9 55.48 a.a 66'33 

.'3(j 26.21 .ljlj . 00 a. a 0 

1.73 IS.51 Z5.03 57.67 a.a 6!864 

.45 16.05 Ou.Oo 00.00 a.a 0. 0 

.56 10.36 23.4 53.27 a.a 7437 

-38 13.86 0.0 0.0 a.a 0 

. -74 7. 04 32.49 59.73 a.a 7773 

.41 83.26 0. 0 0.0 a.a 0 

.88 42.43 25.6 30.53 a.a 4462 

.31 8.01 0.0 0.0 a.a 0 

.EJ 5.32 30.2 63.08 a.a 785;2 

.s3 45.39 0. 0 0.0 a.a 0 

1.0 .- LO.78 24.33 53.29 a.a 6433 

.38 40.78 0.0 0.0 a.a 0 

S% R/yld 

4.48 00.00 

2.42 24.01 

. 37 00. 00 

.51 53.23 

2:. 32 00. 00 

.76 59.45 

.53 84.50 

.62 53.31 

1 I 43 00. 00 

. 68 70. 78 

. 48 54. 00 

.55 77.83 

.67 70 

.s7 B6.36 

1.77 100 

1.17 06.77 

4.03 82. 1 

3. cm 1.2 

.33 100 

.82 'X.43 

.65 100 

. 30 35.a4 

1.78 35.5 



504 

0 504 

504 

50 I+ 

504 

50 1 6 

601 6 

60 1 6 
! 

GO1 6 

604 6 

604 6 

co4 r; 

. ..I 604 6 

Y 
604 G 

604 6 

I 604 6 

604 6 
4 

110.3 

116. 08 

1 i6. 08 

21.3 

2'1.3 

26. .gz 

26. '3;: 

27. 62 

27.62 

2a. 44 

26.44 

14.47 

14.47 

15.9 

15.9 

27.12 

27.12 

28.43 

28.43 

31.36 

31.36 

35.36 

35.36 

1.04 15. 48 26.44 57.04 a.a 7029 1.33 48.43 

.34 27.87 0. 0 0. 0 a. a 0 .0 ‘39.35 

.74 10. 14 14.65 74.47 a.a 7518 .76 62.04 

.43 13.82 0. 0 0.0 a.a 0 2.63 100 

“78 a. 23 23.6 61.39 a.a 7626 . 99 30. ‘39 

. 74 13. 03 0. 0 0 . (j 3. a 0 1. 36 100 

.63 7.ii P3.61 62.5’3 a.a 7717 .73 68.2 

1.3 32.1 0. 0 0.0 a.a 0 2.19 95.7 

.42 27.7 27.66 44.22 a. a Sa7i 2. 02 1. 81 

1.12 24.37 0 . 0 0.0 a.a 0 1.35 85.4 

,, 74 15. 56 30. 1 53.6 a.a 6942 1. 1 71.62 

1.2’8 33.94 0. lj 13 . 0 a. a 00000 1. a5 100 

1.s 13.64 27.5a 57.56 a.a 6933 1.01 48.82 

1.3 26. 2s 00 0 0 a. a 00000 1.33 ‘34 

1.06 17.25 27.25 54.44 a. a 6704 1.19 71. 42 

1.28 12. 17 00 0 0 a. a cj1:~ool) 2.67 84 

1. 61 Ea.7 23.02 62.67 a.a 7586 1.57 85.96 

1. ‘15 31. 07 00 0 0 a. a 00000 2. 41 100 

1.24 11.24 27.1 60.42 a.a 7212 2. 18 60.98 

1. 52 14. 59 00 00 a. a 00000 1.3 100 

1.31 9.63 25.82 63.24 a. a 7340 1.15 86.75 

1.37 27.83 00 00 a. a 00000 1.91 97 

1.84 8.98 26.6 62.58 a. a 7347 . 6s 65.57 



, 
: 

MFISTER FILE SORT PRUGRFlM @/1/87 

Y 

.’ 



Y 

13. ‘31 

13.91 

70. 8a 

70. aa 

125.72 

125.72 

34. 04 

34. 04 

7 ‘35. 36 

7 95.36 

7 13. a4 

7 13.84 

t’i. 05 

2 1 . 05 

71.33 

71.33 

127. (30 

1~7. 80 

34.84 

34.84 

35.91 

95.91 

17.17 

17.17 W 

1. 04 10. 61 27. 92 GO. 43 a. a 735’3 

1 . 05 6.5Cl Z3.Q3 63.42 z. Cl 7715 

“37 13.7z .cm .ClC~ a..3 r j 

1. 12 10.43 a.56 59.89 a.a 7297 

.a2 15. 34 .I)0 .on a.a 0 

1.36 ~0.65 sa.61 59.38 a.3. 7248 

.54 26.87 .OO . 0 CI a. a 0 

1.26 17.44 28.12 53.ia a.3 6830 

.27 L-3.73 0.0 0. cl a. a 0 

.7c tz.14 31.54 55.55 a.63 7283 

I 70 2’8.19 0. cl 0. 0 a.83 0 

. 85 8.03 31.8 53.32 a.a 7557 

MFlSTER FILE SORT PROGRFlM 8/l/87 

SX R/yld 

. 00 . W 

. Cm 90. cm 

3. 84 . 00 

2.53 34.01 

. 43 00. ,:r,j 

. 44 90. 36 

3.73 9L50 

1.64 74.64 

3. 11 1 cm 

2. 07 70. 03 

2.17 33.1 

1.36 67.09 



telkwa nur-th file is c:hnld 
SPAti 8 

0 443 a 

ii43 5 

frTm 

iaa.zfl 

189.28 

4'3. 76 

43.7E 

101.oa 

:L 0 1 . 0 a 

13.83 

13.83 

190. 76 w 

51.5'3 R 

51.5'3 w 

103.24 R 

103.24 w 

15.01 R 

1 3. !J 1 w 

‘..; & 
: 

a/i/a7 

302 a 73.9 74.48 R .32 z4.04 0. 0 0. 0 a. a (3 

z(j;? 8 73.3 74.49 w .7a 18.32 29.34 51.56 a.a 6759 

5% R/yld 

. Orj 5Z 

. 00 57. rj0 

. 75 00. (JO 

.71 32.36 

1. 66 70. 00 

1. 1'3 a7.97 

2.33 64.40 

1.94 aa. 

3. 3 1 100 

2.66 78.31 

MF~STER FILE SORT PROGRRM a/i/a7 



t e 1 kwa north sears, 9 f i 1 e i 5 c : ho 1 d 8/i/87 

hcnle sm f r 0 m to Rw/Wsh moist ash vcsls FC FSI cals 52% R/yld 

214 3 178.57 17‘3.40 R .90 12. ce 30.52 56. 66 a. a 7354 . cm as 

214 3 L78.57 173.40 W -93 7. 46 3 1. 35 GO. 16 4. Cl 7770 . 00 i-37. cm 

440 3 4t3.51 43.13 a 1. is 54. 04 .ClO .~:I~:~ a..3 ij z. 53 00. i:m 

440 3 48.51 4’3. 13 W .98 10.98 33.48 54.56 a. a 734’3 2.65 33.82 

441 3 ‘35.36 36.64 a .6a 3.08 .oo .oo a.a 0 ~. 61 7 0 .  Cl’j 

44: 3 35.36 36.64 w 1. cm 7.34 32.33 58.513 a.a 7667 2.17 97.37 

MFISTER FILE SORT PROGRRM B/1/87 






