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1.0 SUMMARY 

The Groundhog Coal L t d . l i c e n c e s are located on the west s i d e of the 

Skeena R i v e r V a l l e y of northwestern B r i t i s h Columbia, 180 k i l o m e t r e s 

north of Haze l t o n , B.C. and 150 k i l o m e t r e s northeast of Stewart, B.C. 

Access Is c u r r e n t l y l i m i t e d t o h e l i c o p t e r and fixe d - w i n g a i r c r a f t 

u t i l i z i n g a l o c a l a i r s t r i p . V e h i c u l a r access from the north i s 

p o s s i b l e t o w i t h i n 15 k i l o m e t r e s of the property along a B.C.R. 

ri g h t - o f - w a y . 

The 1984 Groundhog Coal E x p l o r a t i o n Program g e o l o g i c a l l y mapped the 

l i c e n c e a rea, documented seam t h i c k n e s s e s and c h a r a c t e r i s t i c s , 

c o l l e c t e d r e p r e s e n t a t i v e samples f o r rank, q u a l i t y and w a s h a b i l i t y 

analyses and compiled a l l data c o l l e c t e d t o date i n t o one i n t e r p r e t a 

t i o n . 

The coal i s contained in the Upper J u r a s s i c C u r r i e r u n i t . The 

composite s t r a t i g r a p h i c s e c t i o n c o n t a i n s 15 coal seams averaging 1.08 

metres in t h i c k n e s s with maximum measured seam t h i c k n e s s e s approaching 

two metres. S t r u c t u r e on most of the property c o n s i s t s of a broad 

plunging s y n c l i n a l s t r u c t u r e with e x c e l l e n t mining p o t e n t i a l . 

The t o t a l i n - s i t u resource on the property i s c a l c u l a t e d t o be 221.4 

m i l l i o n tonnes and i s composed of an i n d i c a t e d resource of 11.5 

m i l l i o n tonnes and an i n f e r r e d resource of 209.9 m i l l i o n tonnes. 

Coal q u a l i t y and w a s h a b i l i t y analyses i n d i c a t e t h a t the Groundhog Coal 

l i c e n c e s are capable of producing a multi-product a n t h r a c i t e coal with 

product coal ash values as low as 5 percent. Clean coal c a l o r i f i c 
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v a l u e s f o r the medium and low ash products would be 31.4 and 33.4 

(MJ/kg) r e s p e c t i v e l y . The hard, coarse nature of the e x t r a c t e d coal 

suggests an e x c e l l e n t a n t h r a c i t e product. 

Based on the 1984 E x p l o r a t i o n Program an a d d i t i o n a l d r i l l i n g program i s 

recommended t o increase the g e o l o g i c l e v e l of confidence. The a c q u i s i 

t i o n of the two l i c e n c e s south of the property i s a l s o recommended t o 

cover the extension of the two main seams. 

( 
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7.0 QUALITY 

7.1 PROCEDURES AND PARAMETERS 

R i g i d coal sampling procedures were fol l o w e d in order t o o b t a i n as 

r e p r e s e n t a t i v e a s u r f a c e sample as p o s s i b l e . Where c o n d i t i o n s 

a l l o w e d , trenches were dug deep enough in t o the seams t o reach 

s o l i d , r e l a t i v e l y unweathered c o a l . The exposed seams were logged 

i n d e t a i l (Appendix B) and seam sub-samples determined where 

r e q u i r e d . Sub-samples conformed t o s t r a t i graphic c o n t r o l s and 

were taken where t o t a l seam t h i c k n e s s exceeded one metre and where 

the seam roof and/or f l o o r c ontact was g r a d a t i o n a l . P r i o r t o 

sampling, the seam face was spray painted with two p a r a l l e l l i n e s 

o u t l i n i n g the sample channel f o r a r e p r e s e n t a t i v e sample. 

The a n a l y t i c a l flow sheet (Figure 7.1) can be subdivided i n t o f i v e 

general procedures: component analyses; compositing; s i z e 

a n a l y s e s ; d e t a i l e d w a s h a b i l i t y ; and product analyses. 

The component analyses were completed on each i n d i v i d u a l sample t o 

provide data f o r l a t e r compositing and data on the general q u a l i t y 

of the t h i n n e r seams. Based on the component analyses three seams 

were s e l e c t e d f o r more complete a n a l y s i s . The compositing of the 

t h r e e seams involv e d the weight averaging of the component r e s u l t s 

by length and s p e c i f i c g r a v i t y . If a g r a d a t i o n a l contact sample 

c o n t r i b u t e d too much rock t o the t o t a l seam ash i t was excluded 

from the composite sample. F o l l o w i n g the compositing the samples 

were screened at +28 and 100 mesh to produce three s i z e f r a c t i o n s : 



COAL ANALYSIS FLOW SHEET 

Crush - 3/4 

R i f f l e 2x 

Raw Head A n a l y s i s 
Prox., C.V., C02, 
T»S., S .G.  

Composite 
As D i r e c t e d 

Reserve 

2.00 x 0.6 

Screen 
28 Mesh 

Raw Head A n a l y s i s 
Prox., C.V., C02, 
T.S., HGI  

0.6 x 0 

Screen 
100 Mesh 

0.6 x 0.15 0.15 x 0 

R i f f l e 2x 

F l o a t / S i n k -
1.4, 1.45, 1.5, 
1.55, 1.6, 1.7, 
1.8, 2.0 ash on 
each f l o a t and 
+2.0 

Ash 

F l o a t / S i n k -
1.4, 1.45, 1.5, 1.55, 
1.6, 1.7, 1.8, 2.0 
ash on each f l o a t 
and +2.0 

Fro t h - 30, 45, 
60, 90, 120 sec. 
ash each f r a c . 

Y i e l d s 
Reviewed 

For Product 

Cut P o i n t s 
S e l e c t e d 
1.8 or 2.0 

Clean Coal A n a l y s i s 
Prox., C.V., U l t i m a t e , Ash Fu s i o n , 

Mineral A n a l y s i s of Ash 
C02, T.S., HGI, S.G., CI 

FIGURE 7.1 
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2.0x0.6 mm; 0.6x0.15 mm; and 0.15x0 mm. The two coarser f r a c t i o n s 

underwent d e t a i l e d w a s h a b i l i t y at 8 s p e c i f i c g r a v i t y I n t e r v a l s . 

Based on the r e s u l t s of the w a s h a b i l i t y analyses s p e c i f i c g r a v i t y 

c u t p o i n t s were s e l e c t e d t o produce a product coal with an ash of 

approximately 10% w h i l e maximizing the y i e l d . The product sample 

was then formed from the f l o a t p o r t i o n s of the two coarser s i z e 

f r a c t i o n s and subjected t o a complete range of analyses. . P r e l i m 

inary f r o t h f l o t a t i o n of the f f n e s i z e f r a c t i o n i n d i c a t e d t h a t a 

minimal increase In y i e l d was p o s s i b l e when a cleaned p o r t i o n of 

t h i s f r a c t i o n was included in the product. This was due t o the 

r e l a t i v e l y high ash content of the f i n e f r a c t i o n and the o x i d i z e d 

nature of the s u r f a c e sample which I n h i b i t e d the f l o t a t i o n of the 

f i n e p a r t i c l e s . On the ba s i s of t h i s p r e l i m i n a r y f r o t h f l o t a t i o n , 

f u r t h e r f l o t a t i o n t e s t s were e l i m i n a t e d from the analyses and the 

f i n e s i z e f r a c t i o n was e l i m i n a t e d from the product analyses. 
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7.2 RESULTS 

R e s u l t s of a l l analyses are found In Appendix F organized accord

ing t o sample number. A trench sample summary Is a l s o located In 

Appendix F. 

7.2.1 Coal Rank 

The coal of the Groundhog l i c e n c e area Is an a n t h r a c i t e . 

The mean maximum r e f l e c t a n c e (Romax) ranges from 3.47 

t o 4.21 (Appendix C); the DMMF (dry, mineral matter f r e e ) 

v o l a t i l e s ( d r i l l core samples) range from 3.5% t o 8.0^ 

(Appendix D); and the f u e l r a t i o ( f i x e d carbon/ v o l a t i l e 

matter) ranges from 9 t o over 19 where the ash Is less than 

3055. According t o va r i o u s c l a s s i f i c a t i o n schemes, c o a l s 

are ranked as a n t h r a c i t e s where Romax exceeds 2.5, the 

DMMF v o l a t i l e s are between 2 and 8 percent or the fue l 

r a t i o Is greater than 9. 

Pr e v i o u s workers have i d e n t i f i e d the Groundhog coal as a 

bituminous coal u s u a l l y based on sur f a c e samples. Most 

l i k e l y t h i s rank was due t o the r e l a t i v e l y high v o l a t i l e 

values of proximate a n a l y s e s . The inherent ash and rock 

p a r t i n g s can con t a i n some carbonates which r e l e a s e carbon 

d i o x i d e . The gas i s reported as part of the t o t a l v o l a 

t i l e s . The carbon d i o x i d e can s i g n i f i c a n t l y a f f e c t the 

t o t a l v o l a t i l e s of a n t h r a c i t e coal when carbon d i o x i d e 

exceeds one percent. Since the carbonates are part of the 

ash m a t e r i a l the e f f e c t i s greate s t in higher ash c o a l . 
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O x i d a t i o n or weathering of s u r f a c e coal a l s o a f f e c t s the 

v o l a t i l e content as w e l l as the moisture content. A 

comparison of trench data (Appendix F) and d r i l l hole data 

(Appendix D) i l l u s t r a t e s the increase in v o l a t i l e s and 

moisture f o r surface samples. 

7.2.2 1984 Raw Coal Qua I i t y 

The t r e n c h samples c o l l e c t e d during the 1984 e x p l o r a t i o n 

program i n d i c a t e a range of coal q u a l i t y . Table 7.1 

summarizes the average coal q u a l i t y f o r the trench seam 

composite data. Raw coal ash ranges from 18.6? t o 47.9? 

wi t h an average of 35.5? (dry b a s i s ) . The average v o l a t i l e 

c ontent of 1 1 .056 (dry b a s i s ) i s not i n d i c a t i v e of the t r u e 

coal q u a l i t y due t o the moisture in the weathered sample. 

A i r d r i e d moisture values averaged 4.65? whereas moisture 

values from 1970 d r i l l core were well below 1?. 

Sulphur values are remarkably low, averaging 0.42? and 

r a n g i n g from 0.28 t o 0.70?. 

S i z e analyses demonstrate the hard nature of Groundhog 

c o a l . The average s i z e c o n s i s t (Table 7.2) shows almost 

85? of the coal greater than 28 mesh with only 5? r e p o r t i n g 

t o the f i n e f r a c t i o n . 



TRENCH SAMPLE COAL QUALITY SUMMARY 

Dry B a s i s 

Trench 
Sample 
Numbers Ash 

V o l a t ! l e 
Matter 

(%) 

F i x e d 
Carbon 

«> 

C a l o r i f i c 
Value 
(MJ/kg) 

S C0 2 S.G. 
(g/cc 

TRC8401 9551-9553 38.82 11.15 50.03 19.35 0.28 0.19 1.76 

TRC8402 9556 47.87 11.65 40.48 15.37 0.27 0.09 1.87 

TRC8403 9557-9560 31.05 11.21 57.74 21.76 0.40 0.16 1.77 

TRC8404 9564+9565 28.23 19.81 51.96 20.38 0.31 0.15 1.77 

TRC8405 not analyzed 

TRC8406* 9568 62.71 12.49 24.80 9.83 0.22 0.22 2.11 

TRC8407 9569 44.02 7.86 48.12 17.53 0.54 1.65 1.87 

TRC8408 9570 18.57 10.08 71.35 27.63 0.50 0.26 1.57 

TRC8409 9571 41.43 8.10 50.47 18.411 0.34 0.49 1 .71 

TRC8410 9572 34.08 8.47 57.45 21.95 0.70 0.75 1.68 

Average 35.51 11.04 53.45 20.30 0.42 0.47 1.75 

* Ash value exceeds 50% t h e r e f o r e excluded from a l l seam c a l c u l a t i o n s . 

TABLE 7.1 



AVERAGE SIZE CONSIST 

S i z e 

3/4 " x 28 m 

28 m x 100 m 

100 mesh x 0 

Weight % Ash % 

84.50 

10.46 

5.04 35.37 

TABLE 7.2 
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A r e l a t i o n s h i p between raw coal ash and s p e c i f i c g r a v i t y 

was determined based on a l i n e a r r e g r e s s i o n (Figure 7.2). 

The derived formula was: 

S p e c i f i c G r a v i t y (g/cc) = 1.38 + (Ash x 0.01) 

The c o r r e l a t i o n c o e f f i c i e n t f o r the equation i s .95, 

however, a l i m i t e d number of data p o i n t s were a v a i l a b l e and 

more are needed t o f u r t h e r r e f i n e t h i s r e l a t i o n s h i p . 

7.2.3 W a s h a b i l i t y 

The w a s h a b i l i t y data (Appendix F) i n d i c a t e s t h a t the 

Groundhog coal property would be capable of producing a 

m u l t i - p r o d u c t c o a l . Although a 10? ash product was gener

ated f o r product coal analyses the data i n d i c a t e s t h a t a 5? 

ash product i s f e a s i b l e . Producing a 5? ash product would 

r e s u l t in a y i e l d exceeding 40? on the one product. R e j e c t 

m a t e r i a l from a low ash product would c o n t r i b u t e t o a 

medium or high ash product. 

Cut p o i n t s ranging from 1.8 g/cc t o 2.0 g/cc were used f o r 

the product c o a l , producing an average product ash of 9.72? 

(dry b a s i s ) w i t h an average t o t a l y i e l d of 68.3?. Y i e l d s 

were as high as 76.6? de s p i t e the e x c l u s i o n of the f i n e 

s i z e f r a c t i o n . C o n t r i b u t i o n of clean coal from the f i n e 

s i z e f r a c t i o n w i l l increase the y i e l d . 
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The w a s h a b i l i t y data Indicates t h a t most of the ash Is 

contained In rock p a r t i n g s r a t h e r than disseminated 

throughout the e n t i r e seam. This coal c h a r a c t e r i s t i c 

l i m i t s the near g r a v i t y m a t e r i a l and improves the w a s h a b i l 

i t y p a r t i c u l a r l y at the cut p o i n t s used. 

As p r e v i o u s l y d i s c u s s e d , e x t e n s i v e f r o t h f l o t a t i o n t e s t s of 

t h e f i n e s i z e f r a c t i o n were e l i m i n a t e d from the a n a l y s i s 

due t o the o x i d i z e d nature of the coal and the r e l a t i v e l y 

smaI I quant i t i es i nvoIved. 

7.2.4 Product Coal 

A medium ash l e v e l was s e l e c t e d f o r the product coal s i n c e 

w a s h a b i l i t y data suggested t h a t a 10? ash product would 

represent most of the coal in the three main seams. 

S p e c i f i c g r a v i t y cut p o i n t s ranging from 1.8 t o 2.0 g/cc 

were used p r o v i d i n g a y i e l d of over 68? with an average ash 

of 9.5? ( a i r d r i e d b a s i s ) . A low ash product (5?) i s a l s o 

p o s s i b l e at cut p o i n t s between 1.45 and 1.5 g/cc. As 

p r e v i o u s l y s t a t e d t h e o r e t i c a l y i e l d s should exceed 40?. 

Undoubtably the property i s capable of producing a high ash 

product, however, data from a d d i t i o n a l seams i s r e q u i r e d 

f o r an i n d i c a t i o n of the product q u a l i t y . 

The average medium ash product coal q u a l i t y from the three 

composited samples, r e p r e s e n t i n g coal from the Pond seam, 

Lower Discovery Creek seam and Upper Discovery Creek seam, 

i s presented in Table 7.3. The weathered nature of the 



AVERAGE PRODUCT COAL QUALITY 

Y i e l d 

Proximate - Ash 
- Moi s t u r e 
- V o l a t i l e Matter 
- F i x e d Carbon 

U l t i m a t e - Carbon 
- Hydrogen 
- Nitrogen 
- Sulphur 

- Oxygen 

C a l o r i f i c Value (MJ/kg) 

S p e c i f i c G r a v i t y (g/cc) 

Hardgrove G r i n d a b i I i t y Index 

C h l o r i n e 

TABLE 7.3 

Ai r - D r y B a s i s 

68.32 % 

9.50 % 
2.22 % 
9.73 % 

78.55 % 

79.57 % 
2.71 % 
0.97 % 
0.44 % 
6.80 % 

29.97 

1.43 

35.7 

0.03 % 

Dry B a s i s 

9.72 % 

9.95 % 
80.33 % 

81.37 % 
2.52 t 
0.99 * 
0.45 % 
5.87 $ 

30.65 

1.44 



AVERAGE PRODUCT COAL QUALITY 
(cont'd.) 

Reducing O x i d i z i n g 
Ash F u s i b i l i t y Atmosphere Atmosphere 

(°C) (°C) 

I n i t i a l Deformation Temperature 1180 1243 
S o f t e n i n g Temperature 1217 1262 
Hemispherical Temperature 1233 1273 
F l u i d Temperature 1265 1293 

Min e r a l A n a l y s i s of Ash 

S i 0 2 

A l 2 0 3 

F e 2 0 3 

CaO 
MgO 
Na 20 
K 20 
P 2 0 5 

T i 0 2 

S 0 3 

Weight 
~TT) 
41.26 
24.13 
9.31 
8.85 
2.24 
1.04 
1.13 
6.26 
0.71 
3.73 

TABLE 7.3 (cont'd.) 
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samples has c o n t r i b u t e d t o the high moisture and v o l a t i l e 

v a l u e s . D r i l l core data (Appendix D) demonstrates t h a t 

moisture l e v e l s f o r unweathered samples average j u s t over 

,0.5? w h i l e v o l a t i l e matter would range from 4 t o 6% (dry 

b a s i s ) . 

The average c a l o r i f i c value (30.65 MJ/kg, dry b a s i s ) f o r 

t h e 10? ash product i s approximately 13200 BTU and r e f l e c t s 

t h e weathered nature of the c o a l . U t i l i z i n g the c a l o r i f i c 

v alues generated from a l i n e a r r e g r e s s i o n of ash and c a l o r 

i f i c values of a l l a v a i l a b l e Groundhog l i c e n c e area data 

( F i g u r e 7.3), a more r e p r e s e n t a t i v e c a l o r i f i c value can be 

o b t a i n e d . The derived formula i s : 

Dry B a s i s C a l o r i f i c Value (MJ/kg) 

= 35.36 - (Ash x 0.40) 

U t i l i z i n g the r e g r e s s i o n equation a c a l o r i f i c value of 

31.36 MJ/kg (13482 BTU) can be obtained from a 10? ash (dry 

b a s i s ) product w h i l e a c a l o r i f i c value of 33.36 MJ/kg 

(14342 BTU) i s p o s s i b l e from a 5? ash (dry b a s i s ) product. 

The average hardgrove g r i n d a b i l i t y Index of 35.7 demon

s t r a t e s the hardness of the coal which c o r r e l a t e s well with 

the high percentage of coarse m a t e r i a l . Hard, coarse coal 

i s a d e s i r e d a n t h r a c i t e c h a r a c t e r i s t i c . 
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The average ash f u s i o n , u l t i m a t e and ash analyses are 

I l l u s t r a t e d In Table 7.3. Ash f u s i o n temperatures I n d i c a t e 

a medium s l a g g i n g tendency while the base/acid r a t i o shows 

low-medium f o u l i n g tendency. The average c h l o r i n e content 

a l s o shows a medium f o u l i n g tendency ( V a n i n e t t i and Busch, 

1981). 


