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The Mount Klappan coal p r o j e c t  i s  loca ted  i n  northwest B r i t i s h  

Columbia, and i s  whol ly  owned and operated by Gu l f  Canada Resources 

Inc. 

The 1984 Hobbi t-Broatch Area Geological Report combines cu r ren t  

and previous exp lo ra t i on  work t o  prov ide an assessment o f  the geology, 

coal qua1 i t y ,  and resource p o t e n t i a l  o f  the  Hobbi t-Broatch area. 

Inc luded as p a r t  o f  the i n i t i a l  coal l i cence  a c q u i s i t i o n  i n  1981 the  

Hobbit-Broatch area encompasses the northeastern p o r t i o n  o f  the Mount 

Klappan property.  
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1.0 SUMMARY 

Gul f  Canada Resources' Mount Klappan property,  i s  composed o f  

189 crown l icences,  comprising 50 014 hectares o f  land. The proper ty  

i s  loca ted  i n  the  Bowser Basin o f  Northwest B r i t i s h  Columbia, some 150 

k i lomet res  nor theast  o f  Stewart, B r i t i s h  Columbia. 

The Mount Klappan proper ty  was d i v ided  i n t o  th ree  separate areas 

i n  1984 t o  f a c i l i t a t e  exp lo ra t i on  a c t i v i t i e s  and l o g i s t i c s .  These 

areas inc lude the  "Hobbit-Broatch Area", " t h e  Lost-Fox Area" and the  

"Summit-Nass-Skeena Area". The Hobbit-Broacth Area i s  the  focus o f  

t h i s  repor t .  

Combined exp lo ra t i on  a c t i v i t y ,  dur ing  1984, o f  a1 1 three areas 

comprised 8 diamond d r i l l  holes f o r  1 507 metres; 17 r o t a r y  d r i l l  holes 

t o t a l l i n g  897 metres; and the excavat ion o f  223 trenches. I n  add i t i on  

the  proper ty  was mapped a t  scales o f  1:2500 and 1:5000, and new a i r  

photo coverage was produced f o r  the Hobbit-Broatch and Lost-Fox Areas 

a t  scales o f  1:8000 and 1:20 000 

The Mount Klappan proper ty  and the Hobbit-Broatch Area w i t h i n  it, 

covers sedimentary s t r a t a  ranging from Middle - Upper Jurassic  t o  Lower 

Cretaceous i n  age. S t r u c t u r a l l y ,  i t  cons is ts  o f  s t r a t a  which i s  

character ized by two phases o f  deformation. This  has resu l ted  i n  f o l d s  

o f  the  f i r s t  phase t rend ing  NW-SE w i t h  minor thrusts.  The second phase 

f o l d i n g  has resu l ted  i n  general ly  broad, open NE t o  SW t rend ing  fo lds.  

The sediments are  subdivided i n t o  f o u r  sequences which, i n  

ascending order, a re  l a b e l  l e d  the  Spats iz i  , Klappan, Ma1 loch  and 

Rhondda Sequences. The Klappan Sequence, which i s  p resent ly  



i n t e r p r e t e d  t o  comprise up t o  900 metres o f  minor conglomerates, 

sandstones, claystones, s i l  ts tones and coals, i s  the  main coal-bearing 

u n i t .  Wi th in  the  Hobbit-Broatch Area, sediments are found only  w i t h i n  

the  Spats iz i ,  Klappan and Mal loch Sequences. 

The Mount Klappan proper ty  contains a t o t a l  resource o f  5.3 

b i l l i o n  tonnes o f  coal, w i t h  each resource category c o n t r i b u t i n g  as 

i nd i ca ted  below. These coal resources are contained i n  16 seams 

ranging i n  thickness up t o  8 metres. 

The Hobbit-Broatch Area cont r ibu tes  1019.0 tonnes t o  the  t o t a l  

resource o f  t h e  Mount Klappan property,  w i t h  each resource category 

c o n t r i b u t i n g  as i nd i ca ted  below. I n  the  Hobbit-Broatch Area, there  are 

15 seams w i t h  an aggregate t r u e  thickness ranging up t o  25 metres 

i n t e r p r e t e d  t o  e x i s t  w i t h i n  the  coal -beari  ng K l  appan Sequence. 

Coal Resources 

Mount Klappan Property  Hobbi t-Broatch 

Measured 44.2 12.1 m tonnes 

Ind i ca ted  70.8 24.5 m tonnes 

I n f e r r e d  604.6 369.1 m tonnes 

Speculat ive 4622.4 613.3 m tomes  

Tota l  5342.0 1019.0 m tonnes 

The coal, which i s  o f  an th rac i t e  rank, can be cleaned t o  

simultaneously produce a v a r i e t y  o f  s ized products, ranging i n  ash 

content  from 5% ash premium coals t o  b r i q u e t t i n g  coals o f  25% ash o r  

greater.  The an th rac i t e  products are character ized by low sulphur 

values ( l e s s  than 1% and usua l ly  O.5%), h igh c a l o r i f i c  values, and only  

t races  o f  ch lor ine.  



2.0 RECOMMENDATIONS 

Compilat ion and i n t e r p r e t a t i o n  o f  geologic in fo rmat ion  over 

several exp lora t ion  seasons has o u t l i n e d  a p o r t i o n  o f  the Hobbit- 

Broatch Area w i t h  p o t e n t i a l  surface mineable coal resources. The 

f o l l o w i n g  recommendations are based on these i n te rp re ta t i ons :  

1. Acquire add i t i ona l  geologic data through d r i l l  ing, t renching 

and de ta i l ed  geological  mapping surrounding the  Hobbi t and 

Broatch Creek areas (Hobbit-Broatch Resource Area). 

2. Extend the  Hobbit-Broatch Resource Area no r th  and west o f  

Broatch Creek u t i l i z i n g  d r i l l i n g  and d e t a i l e d  geological 

mapping. 

3. Continue de l i nea t i on  o f  the Klappan coal -bearing sequence 

through geologic mapping to  the nor th  along the Didene Creek 

and Spa ts i z i  River, east  along E l l i s  Ridge and t o  the west 

a long Gr izz ley  Ridge, and Knooph Hi1 1. 



3.0 INTRODUCTION 

3.1 Mount Klappan Coal P r o j e c t  

3.1.1 Locat ion 

The Mount Klappan coal l i cences  are s i t ua ted  i n  

northwest B r i t i s h  Columbia approximately 930 k i lomet res  nor th  

o f  Vancouver, 150 k i lomet res  nor theast  o f  Stewart and 530 

k i lomet res  northwest o f  Pr ince  George (F igure  3.1; Appendix 

F). 

Geographical ly the  coal l i cences  are a t  the  nor thern 

ex t remi ty  o f  the  Skeena Mountains between 57' 06' and 57' 23' 

n o r t h  l a t i t u d e ,  and 128' 37' and 129' 15' west longi tude,  and 

cover the  headwaters o f  the  Klappan, L i t t l e  Klappan. Spats iz i  

and Nass Rivers. 

The nearest comnunity t o  the proper ty  i s  the comnunity 

o f  I s k u t  (popu la t ion  500) loca ted 100 k i lomet res  t o  the 

northwest on the Stewart-Cassier Highway (Hwy. 37). 

3.1.2 Access 

The Mount Klappan proper ty  s t raddles the  p a r t i a l l y  

completed B r i t i s h  Columbia Railway l i n e  between Pr ince  George 

and Dease Lake (F igure 3.2). P r i o r  t o  cessat ion o f  work on 

t h e  cons t ruc t ion  o f  the  l i n e ,  s tee l  was l a i d  t o  w i t h i n  80 

k i lomet res  soth o f  the  property.  With the  except ion o f  a  24 

k i l ome t re  s t r e t c h  nor th  o f  the  Kluatantan River,  the  ra i lway  
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subgrade was constructed through and beyond the  proper ty  t o  

t h e  S t i k i n e  R iver  j u s t  south o f  Dease Lake. 

Road access to the proper ty  from Highway 37 v i a  Ealue 

Lake road, i s  prov ided along the B r i t i s h  Columbia ra i lway  

subgrade. Three br idges were constructed along the subgrade 

e a r l y  i n  1984 t o  permi t  surface access t o  the property.  Road 

distances from Terrace and Stewart t o  the proper ty  are 575 

k i lomet res  and 426 k i lomet res  respect ive ly .  F ixed wing 

a i r c r a f t  provides access by a i r  and use the 1000 metre Summit 

A i r s t r i p  loca ted  along the  ra i lway  subgrade i n  the  cen t ra l  

reg ion  o f  the  proper ty .  

3.1.3 Property Descr ip t ion  

The Mount Klappan proper ty  comprises 189 coal l icences 

t o t a l l i n g  50 014 hectares o f  land (Appendix 0) .  The property 

was acquired i n  f ou r  separate app l ica t ions  from 1981 t o  1984 

(F igure 3.3). 

3.1.4 Ownership 

Gu l f  Canada Resources Inc., whol ly  owns the  coal 

1 icences comprising the  Mount K l  appan property.  

3.1.5 Property Geography and Biophysical Environment 

The Mount Klappan proper ty  i s  located a t  the head- 

waters o f  the  L i t t l e  Klappan, Klappan, Nass, Skeena, and 

Spa ts i z i  Rivers (F igure  3.1). This area i s  w i t h i n  the  
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nor thern  extremi ty  o f  the Skeena Mountains physiographic 

region. The regional  physiography i s  o f  mountainous t e r r a i n  

w i t h  broad northwest t o  southeast t rend ing  r i v e r  va l l eys  o f  

t h e  L i t t l e  Klappan, Klappan, Nass, Spats iz i  and Skeena 

Rivers, and Didene Creek. 

Elevat ions on the  proper ty  range from 1127 metres i n  

the  Spats iz i  R iver  Va l ley  t o  over 2000 metres on Mount 

Klappan and the  adjacent r i d g e  tops. 

The c l i m a t i c  regime o f  the  area i s  i n  the  Northern and 

Centra l  P lateau and Mountain Zone. P r e c i p i t a t i o n  values 

average 300 t o  400 mn per year  w i t h  the  mean d a i l y  

temperatures comparable t o  F o r t  Nelson and P r ince  George. 

Th i s  in fo rmat ion  i s  der ived from weather s t a t i o n  loca ted on 

the  nor theastern edge o f  the  proper ty  which have been 

monitored monthly since t h e i r  i n s t a l l a t i o n  three years ago. 

Tree l i n e  i n  the area i s  a t  approximately 1500 metres. 

Val l e y  bottoms are p a r t i a l l y  covered w i t h  scat tered 

coni ferous fo res ts ,  grasses, shrubs, meadows, and bogs. The 

h igher  e leva t ions  are character ized by a lp ine  tundra. 

3.2 Hobbit-Broatch Area 

3.2.1 Locat ion 

The Hobbit-Broatch Area i s  loca ted  w i t h i n  the  

nor theastern quadrant o f  the Mount Klappan proper ty  (F igure  

3.4). 
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Size and p o s i t i o n  o f  the  area was based upon 

geological  trends. Borders were appl ied a1 ong e x i s t i n g  

1 icences. 

3.2.2 Access 

The B r i t i s h  Columbia Railway subgrade provides the  

main access as i t  t ransec ts  the  Hobbit-Broatch Area. This  i s  

f u r t h e r  enhanced by small cons t ruc t ion  and serv ice roads 

branching o f f  t h e  subgrade. He l icopter  t ranspor t  i s  l i m i t e d  

main ly  t o  the  highlands o f  the  Hobbit-Broatch Area. 

3.2.3 Area Desc r ip t i on  

The Hobbit-Broatch Area cons is ts  o f  34 coal l icences,  

t o t a l l i n g  7 996 hectares o f  land. The ma jo r i t y  o f  the 

l i cences  date t o  the  i n i t i a l  a c q u i s i t i o n  i n  1981, the 

remainder covering the  eastern margin o f  the  area, were 

granted i n  ea r l y  1984. 

3.2.4 Biophysical Environment 

Dominated by the  Spats iz i  R iver  Val ley the  

Hobbit-Broatch Area i s  covered mainly by sca t te red  con- 

i f e r o u s  fo res ts ,  bogs, shrubs, meadows and grasses. 

Highlands t o  the southwest and eastern por t ions  o f  the  area 

e x i b i  t the  a1 p ine  tundra found above t r e e l i n e .  Elevat ions 

range from 1270 metres i n  the  Spats iz i  River  Va l ley  t o  1 950 

metres on the adjacent r i d g e  tops. 



4.0 EXPLORATION HISTORY 

4.1 Mount Klappan Property  

4.1.1 Exp lora t ion  P r i o r  t o  G u l f ' s  Acqu is i t i on  

V.H. Oupont made the  f i r s t  publ ished desc r ip t i on  o f  

coal  i n  t h e  Northern Bowser Basin i n  1900 f o r  the Canadian 

Department o f  Railways and Canals (F igure  6.1). I n  h i s  

repor t ,  he describes a coal outcrop near the confluence o f  

Didene Creek and the Spats iz i  River. This outcrop i s  now 

recognized as p a r t  o f  the  Klappan coal occurrences. 

The Geological Survey o f  Canada has i n i t i a t e d  f i v e  

exp lo ra t i on  programs i n t o  the area. The f i r s t ,  i n  1911, was 

l e d  by G.S. Malloch (Malloch, 1914) who undertook a geo- 

l o g i c a l  evaluat ion o f  the Bowser Basin concentrat ing 55 

m i les  t o  the  south o f  Mount Klappan i n  the  Groundhog Coal 

Measures. The second, i n  1948, was l e d  by Buckham and Latour  

(Buckham and Latour,  1950) which a lso concentrated i n  the 

Groundhog area. The t h i r d  study i n  1957 was c a l l e d  "Opera- 

t i o n  St ik ine" .  The f o u r t h  and f i f t h  programs, which broadly 

covered the Klappan coal measures, were l e d  by Eisbacher i n  

1974 and i n  1981. These studies resu l ted  i n  some o f  the 

f i r s t  s t r a t i g r a p h i c  and s t ruc tu ra l  s tudies o f  the  area. I n  

addi t ion,  Eisbacher t r i e d  t o  r e l a t e  the deposi t ional  h i s t o r y  

o f  t h e  Bowser Basin t o  the  tec ton i c  h i s t o r y  o f  the area. 

I n  1979, Richards and G i l c h r i s t  from the B.C. 

Department o f  Mines publ ished s t ra t i g raph ic  s tudies p r i m a r i l y  



i n  the  Groundhog area. However, they a lso  inc luded reference 

t o  the  coal sequences o f  the Northern Bowser Basin. 

Fu r the r  i n t e r e s t  i n  the  K l  appan coal occurrences 

du r ing  the l a t e  1970's resu l ted  i n  bo th  Esso Minera ls  and 

P e t r o f i n a  acqu i r i ng  l i cences i n  t h e  area. These l i cences 

were al lowed t o  lapse i n  1980 f o l l o w i n g  minimal geological 

exp lo ra t i on  o f  the area. 

I n i t i a l l y ,  Gu l f  entered the  Bowser Basin i n  1979 

concentrat ing i n  the  Panorama-Groundhog Coal Measures. This 

was fo l lowed i n  1981 by the a c q u i s i t i o n  o f  the Mount Klappan 

property.  

4.1.2 Summary o f  Exp lora t ion  1981-1983 

P r i o r  t o  1984, Gu l f  undertook three separate 

exp lo ra t i on  programs on the  Mount Klappan property.  The 

exp lo ra t i on  inc luded geological mapping, hand trenching, 

diamond d r i l l i n g ,  and a d i t  driveage, as summarized i n  Table 

4.1. The r e s u l t s  o f  these exp lo ra t i on  a c t i v i t i e s  have been 

documented i n  three separate repor ts :  Mount Klappan Coal 

P r o j e c t  - Geological Report 1981, 1982 and 1983. 
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4.2 Hobbit-Broatch Area 

4.2.1 Summary o f  Exp lora t ion  1981-1983 

Exp lo ra t i on  work i n  the  Hobbit-Broatch Area p r i o r  t o  

1984 inc luded programs i n  1981 and 1982. These programs 

comprised hand trenching, mapping, and diamond d r i l l i n g  

(Table 4.2). Emphasis on o ther  areas o f  the Mount Klappan 

proper ty  s h i f t e d  exp lo ra t i on  a c t i v i t i e s  away from the 

Hobbit-Broatch Area i n  1983. Results o f  the  areas 

exp lo ra t i on  work can be found i n  the  Mount Klappan Coal 

P r o j e c t  Geological Report 1981 and 1982. 



Df amond D r i l l  Holes 

Number (HQ): 

Total  Metres: 

Hand Trenching 

Number: 
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Geological Mapping 
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Table 4.2 
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5.0 1984 EXPLORATION PROGRAM 

5.1 Program Object ives 

The ob jec t i ves  o f  the  1984 exp lo ra t i on  program f o r  the 

Hobbit-Broatch Area are as fo l lows:  

1. To increase l e v e l  o f  confidence i n  the  resource tonnage o f  

t h e  Hobbit-Broatch Area. 

2. To l o c a t e  a t e s t  p i t  o f  low s t r i p p i n g  r a t i o  f o r  removal o f  a 

t r i a l  cargo. 

3 .  To r e f i n e  geological mapping i n  p r i o r i t y  sequence a t  a 1:2500 

scale. 

4. To de l ineate  coal measures i n  p e r i f e r a l  regions o f  the area. 

To accomplish these object ives,  an e x p l o r t i o n  program was 

designed i n  the spr ing  o f  1984. This program consisted o f  diamond 

d r i l l i n g ,  d e t a i l e d  geological  mapping and trenching. 

The f i r s t  ob jec t i ve  was met by d r i l l i n g  f o u r  diamond d r i l l  

ho les i n  two phases, dur ing  the months o f  A p r i l  and August. The 

second ob jec t i ve  requ i red  extensive mechanical t renching dur ing 

the  summer. Object ives 3 and 4 were accomplished by d e t a i l e d  

geological  mapping i n  p r i o r i t y  sequence dur ing Ju l y ,  August and 

e a r l y  September. 

5.2 Sumnary o f  Exp lora t ion  

5.2.1 Mount Klappan Coal P r o j e c t  

I n  four  years o f  exp lo ra t i on  programs on the Mount 

K l  appan property,  Gul f has advanced through regional  



i nves t i ga t i ons  t o  seam t rac ing ,  d r i l l i n g ,  and adi  t driveage 

(Table 5.1). While new areas are constant ly  being i n v e s t i -  

gated, exp lo ra t i on  i s  proceeding on those areas which have 

imnediate economic i n te res t .  During 1984, geological  mapping 

and hand t renching were undertaken on a l l  areas o f  the 

proper ty .  I n  addi t ion,  diamond and r o t a r y  d r i l l i n g ,  mechani- 

ca l  t renching, and seam t r a c i n g  were undertaken on areas i n  

more advanced exp lora t ion  stages, the Lost-Fox and Hobbit- 

Broatch Areas. 

Dur ing the  f i r s t  three years, the exp lo ra t i on  programs 

were supported by a i r  t r anspor t  and personnel were accomo- 

dated i n  t e n t  camps. I n  ea r l y  1984, Gu l f  constructed three 

br idges  a1 ong the  B r i t i s h  Columbia Railway subgrade, provid- 

i n g  road access t o  the proper ty  from Highway 37. Gu l f  

subsequently purchased and erected a t r a i l e r  camp along the  

subgrade 10 k i lomet res  south o f  the  Summit A i r s t r i p ,  next t o  

Didene Creek. Didene Creek Camp (F igure  3.41, provided lodg- 

i n g  and working space f o r  up t o  50 Gu l f  and support personnel 

throughout the exp lo ra t i on  program. 

An exp lora t ion  road was b u i l t  i n  l a t e  1984 t o  provide 

sur face access t o  the  cen t ra l  region o f  the Lost-Fox Area. 

Construct ion comnenced i n  mid-November and was completed i n  

December. The cons t ruc t ion  and support personnel u t i l i z e d  

the  Didene Creek Camp. 

During the 1984 exp lo ra t i on  program, geological  as 

we1 1 as d r i l l i n g  and support crews were t ransported t o  t h e i r  

work s ta t i ons  from camp by he l i cop te r  where road access was 
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6 
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17 
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n o t  avai lab le.  A Hughes 500D, as wel l  as a B e l l  2068 on 

occasion, were used f o r  crew t ranspor t  w i t h i n  the proper ty  

area. A l a r g e r  B e l l  204 o r  205 he l i cop te r  was u t i l i z e d  f o r  

t ranspor t i ng  heavy equipment and d r i l l i n g  r igs .  A t  a l l  times 

a he l i cop te r  was ava i l ab le  on s i t e  equipped w i t h  a s t re t che r  

c a r r y i n g  k i t  f o r  medical emergencies. Four-wheel - d r i  ve 

t rucks  were used where road access was avai lab le.  The 

B r i t i s h  Columbia Railway subgrade provided an exce l l en t  

roadway through the property,  and jo ined w i t h  Highway 37 v i a  

t h e  Ealue Lake Road (Figure 3.2). A four-wheel-dr ive 

Emergency Transportat ion Vehic le was on standby a t  a l l  times 

f o r  use i n  a medical emergency. 

Commercial as we l l  as cha r te r  f i x e d  wing a i r c r a f t  

l i n k e d  the  Summit A i r s t r i p  on the  proper ty  t o  major centres 

and provided convenient a i r  t r anspor ta t i on  f o r  personnel and 

cargo throughout the exp lo ra t i on  program. 

5.2.2 Hobbit-Broatch Area 

The 1984 Hobbit-Broatch Area Geological Report 

conta ins a l l  the  exp lora t ion  in fo rmat ion  c o l l e c t e d  t o  date. 

The geologic i n t e r p r e t a t i o n s  as presented i n  t h i s  repo r t  

u t i l i z e s  a l l  t h i s  data. A sumnary o f  the Hobbit-Broatch Area 

exp lo ra t i on  a c t i v i t i e s  i s  provided i n  Table 5.2. 
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5.3 Cartography 

The topographic mps used for  geological interpretation were 

a t  scales of 1:2500 and 1:5000. The 1:5000 map was photograph- 

ica l ly  enlarged t o  produce the 1:2500 scale maps. These maps were 

produced from 1:30 000 Brit ish Columbia Government airphotos flown 

before the subgrade construction. In the f a l l  of 1982, Gulf Canada 

Resources Inc. had the Mount Klappan Property reflown a t  a scale 

of 1:30 000. These airphotos were subsequently used i n  1984 t o  

produce new 1:2500 scale maps for a small segment of the Hobbi t- 

Broatch Area. A survey crew brought control into the area in 

1984, and a new s e t  of airphotos a t  a scale of 1:8000 and 1:20 000 

were made of the Hobbit-Broatch Area. 

5.4 Geological Mapping 

Detailed geological mapping was carried out a t  scales of 

1:2500 and 1:5000 scales  (Geology maps, Appendix 11). The 

Hobbit-Broatch Area was mapped on a pr ior i ty  bases s ta r t ing  w i t h  

Hobbit Creek; Broatch Creek, and the intervening area. Periferal 

and highland areas were designated as lower priori ty.  Two crews 

consisting of a geologist and geological ass is tant  were 

responsible for  the area. Transportation t o  the f i e ld  was 

provided by ei ther  truck or helicopter. Position location i n  the 

f i e ld  was determined by theodolite and stadia rod, or  modified 

plane table  method, i n  conjunction w i t h  airphotos. Cairns were 

b u i l t  on known topographic features and traverses t ied into them. 

Survey control was brought into the area, to  which a l l  airphoto 

targeted mapping cairns, d r i l l  holes, and dis t inct ive topographic 

features will be t ied into. 



5.5 Trenching 

Fo r t y -e igh t  trenches weire excavated f o r  a t o t a l  o f  511.5 

metres. O f  t h i s  t o t a l  f o r t y  trenches f o r  489.9 metres were 

excavated by the  use o f  a John Deer backhoe. The remaining e igh t  

trenches were hand dug f o r  21.6 metres. A l l  trenched seams were 

measured i n  t r u e  thickness and described i n  d e t a i l ,  sa fe ty  

permi t t ing .  

Sampling o f  the  coal was done w i t h  seams demonstrating 

thicknesses i n  excess o f  0.5 metres. I n  many cases, the 

mechanical ly dug trenches cou ld  no t  be sampled o r  logged due t o  

hazardous sloughing condi t ions.  I n  such 'ases, samples were taken 
6 

from the  3 c a v a t e d  mater ia l  on a representat ive basks. 

P o s i t i o n  o f  the trenches were surveyed i n  by theodo l i t e  and s tad ia  

rod  o r  by the modi f ied plane t a b l e  method. The coal t rench data 

i s  contained i n  Appendix 111. 

5.6 T r i a l  Cargo 

I n  l a t e  November, 1984, Gu l f  Canada Resources Inc. completed 

negot ia t ions  o f  a t r i a l  cargo cons i s t i ng  o f  20 000 tonnes o f  

a n t h r a c i t e  coal. The coal w i l l  be obtained from a t e s t  p i t  area 

1 ocated j u s t  o f f  the B r i t i s h  Columbia subgrade immediately south 

o f  Hobbi t Creek. 

I n  preparat ion f o r  t h i s  t e s t  p i t ,  p re l im inary  t rench ing  and 

sampling was c a r r i e d  out  i n  ea r l y  September, 1984. Fur ther  data 

on t h i s  t e s t i n g  i s  provided i n  the coal q u a l i t y  Sect ion 8.2. 



5.7 Diamond D r i l l i n g  

A Longyear Super 38 diamond d r i l l  capable o f  being broken 

down f o r  t ranspor ta t i on  by he l i cop te r  was u t i l i z e d  f o r  the core 

d r i l l i n g .  The r i g  was mobi l ized from the Summit a i r s t r i p ,  where 

i t  was s tored f o r  the  winter ,  t o  the Hobbit-Broatch Area v i a  a 

Hughes 500D he1 i cop te r .  

A t o t a l  o f  244.1 metres o f  d r i l l i n g  was completed i n  4 holes 

du r ing  a 3 week span i n  A p r i l  o f  1984. A f u r t h e r  deepening o f  one 

o f  these holes i n  August brought the  t o t a l  t o  489.9 metres f o r  the 

1984 exp lo ra t i on  program. 

I n  addi t ion,  5 holes were d r i l l e d  i n  the  summer o f  1982 f o r  a 

t o t a l  o f  849.1 metres. (Table 5.3 summarizes d r i l l i n g  to date). 

The r i g  was operated on a two-sh i f t ,  24 hour-a-day basis, w i t h  a 

d r i l l e r  and a helper  on each s h i f t .  A l l  1982 d r i l l  holes were 

surveyed i n  us ing the modi f ied plane tab le  method, 1984 holes were 

1 ocated by theodo l i t e  and s tad ia  rod  survey. 

A t  the  completion o f  the  d r i l l i n g  program the r i g  was moved 

by he l i cop te r  t o  the Lost-Fox Area. 

5.8 Geophyslcal Logging 

A1 1 diamond d r i l l  holes, except DDH82001, were geophysical l y  

logged a t  a general scale o f  1:200. Deta i led  logs were produced 

a t  a scale o f  1:40 over the  coal seams u t i l i z i n g  the density,  

r e s i s t i v i t y ,  gamma, and c a l i p e r  responses. 



Table 5.3 

HOBBIT-BROATCH AREA 

DIAMOND DRILL HOLE SUMMARY 
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A z i w t h  

0.0 

0.0 

0.0 

040.0 
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054.1 

0.0 

0.0 

0.0 



A digi ta l  geophysical logging system was employed with the 

information f r o b  probe readings being recorded directly onto 

magnetic tape. Paper prints of the logs f& produced i n  the 

f i e l d  t o  a s s i s t  in core logging and correlation. Appendix IV, 

Volume 11, contains a complete s e t  of geophysical logs. 

The following is a l i s t  of the ful l  su i t e  of logs run  during 

the program: 

a )  Gamma Ray 

b Neutron 

c Sidewall Density 

d)  Focused Beam Resist ivity 

e )  Caliper 

f Direction Deviation 

5.9 Data Management 

During the 1984 f i e l d  season, a HP 9816 computer was used in 

the f i e ld  for budget purposes and for  the storage of trench and 

d r i l l  hole data. T h i s  data was then transferred in Calgary to 

Gulfs Coal Data Base. All data stored t o  date in Calgary i s  on 

Gulf's AMDAHL V6 computer. The data stored includes a l l  d r i l l  

core descriptions, detailed records of each d r i l l  hole and trench, 

complete descriptions of a l l  samples collected and a l l  coal 

quali ty and washability data. The coal data base u t i l i z e s  the 

System 2000 data base management system and Act 1 software to 

provide easy on-line data entry and screen retrieval  of stored 

data. 



5.10 Reclamation 

The d r i l l  i n g  program, undertaken w i t h  he1 i c o p t e r  support, 

r e s u l t e d  i n  minor disturbances to the four  diamond d r i l l  s i tes .  

A l l  equipment and garbage has been removed from the s i t es .  Coal 

seam hand trenches remain open f o r  f u r t h e r  inspect ion. The 

backhoe trenches were i n f i l l e d  f o r  safety. 

The perm&$nt t r a i l o r  camp was f u l l y  permi t ted  and 

constructed on a s i t e  near Didene Creek. Garbage which was no t  

i nc ine ra ted  was b a c k - f i l l e d  i n  a designated area. 

5.11 Exp lora t ion  and Camp Permits 

Approvals f o r  the  1984 exp lo ra t i on  programs on the  Mount 

Klappan proper ty  were received i n  A p r i l ,  1984, f o l l o w i n g  

submission o f  Coal Exp lora t ion  Forms 6 and 7 t o  the Government o f  

B r i t i s h  Columbia. Subsequently, the  fo l l ow ing  permi ts/approval s 

were issued to Gu l f  Canada Resources Inc. w i t h  respect t o  the 

Mount Klappan Coal P r o j e c t  1984 exp lo ra t i on  program: 

Name B.C. M i n i s t r y  o f  

Reclamation Permi t  C-160 

Free Use Permi t  12565 

Water Use Approval No. 610012 

Operat ing Permit  No. 15286 

Class B Burning Permi t  023675 

Inspect ion  Report 16227 

Water Analys is  Report 23298 
- 27 

Energy, Mines and Petroleum 

Resources 

Forests 

Environment 

Heal th 

Forests 

Forests 

Health 



5.12 Deposi t ional  Environments Study 

Data and samples co l l ec ted  i n  the Hobbit-broatch Area and 

throughout the  Mount K l  appan Property, are c u r r e n t l y  undergoing 

analys is .  The r e s u l t a n t  deposi t ional  environments, i n t e r p r e t e d  

from t h i s  data, w i l l  be publ ished i n  a separate volume. 

5.13 P r o j e c t  Management and Contractors 

The 1984 exp lo ra t i on  program was managed by B.P. F lynn o f  

Gu l f  Canada Resources Inc. F i e l d  operat ions i n  the  Hobbit-Broatch 

Area were supervised by G.E. Seve and E. LeGresley. Coal qua1 i t y  

ana lys i s  were i n t e r p r e t e d  by J. I n n i s  w i t h  assistance from K. 

F u j i t a  o f  Norwest Resoruce Consultants Ltd. Coal petro logy 

s tud ies  were performed by N.E. Pearson and Associates Ltd. 

The f o l l o w i n g  add i t i ona l  personnel cont r ibu ted  t o  the 

exp lo ra t i on  i n  the Hobbi t-Broatch Area. 

B.M. Leece 

E.M. LeGresley 

S. Rowe 

A.T. S a l i  

G.E. Seve 

Senior Engineer, Mining 

Geologist  

Geologist  

Admini s t r a t o r  

Geologist  

G. MacFarl ane Geological Ass is tan t  

G. Murray Geological Assis tant  

B. Van Den Bussche Geological Ass is tan t  



D. Ferguson He1 i c o p t e r  P i l o t  

G. G i l l i k  He l icopter  P i l o t  

J. Goats He l icopter  P i l o t  

S. Hannah He l icopter  P i l o t  

D. McCrae He l icopter  P i l o t  

C. Ea r le  F i e l d  Accountant 

T. Sampietro Expedi tor/Camp Manager 

C. Jacobs Camp Maintenance 

R. Bonang 

D. Anderson 

Cook 

Cook's He1 per 

S. Bregazzi Computer Operator 

K. Scarbo Geophysical Engineer 

G. Barclay 

D. Fedderly 

G. Dennis 

F. Louie 

F i r s t  A id  Attendant 

F i r s t  A i r  Attendant 

The f o l l o w i n g  i s  a l i s t  o f  the  serv ice  companies and 

supp l ie rs  used dur ing  the pro jec t .  



Services 

AGT 

Avcon Av ia t i on  Consul t ing Ltd. 

Aero Exped i t ing  

B i r t l e y  Coal & Minera ls  Test ing 

B.C. Tel  

Canadian Freightways Ltd. 

Century Geophysical 

Comnercial Test ing & Engineering 

Calgary Shoe Hospi ta l  

Centra l  Mountain A i r  Services Ltd. 

C u l l  en D e t r o i t  Diesel  

Dease Lake Contractors Ltd. 

Dowel 1 We1 d i  ng 

D i e t e r i c h  Post 

Don Davidson Trucking 

For ty  M i l e  F l a t s  

G lac ie r  He1 i cop te rs  

Higgi  ns Lake Contractors 

Hudson Bay Taxidermy 

Hudson Bay Lodge 

Hardy Associates Ltd. 

I s k u t  Band Council 

Lo r i ng  Laborator ies Ltd.  

Lindsay's Cartage & Storage 

McEl hanney Surveying & Engineering 

Northern Mountain He l icopters  

Northwestel Inc. 

Northmount Camp Services Ltd. 

Park Ambulance Service Ltd. 

P a c i f i c  Western A i r l i n e s  - 30 - 

Calgary 

Calgary 

Smi the rs  

Calgary 

Vancouver 

Cal gary/Terrace 

Calgary 

Chicago 

Calgary 

Smi t he rs  

Houston 

Dease Lake 

Dease Lake 

Calgary 

Smi  thers  

I s k u t  

Smithers 

Dawson Creek 

Smi  thers  

Smi thers  

Calgary 

I s k u t  

Calgary 

Terrace 

Vancouver 

Pr ince  George 

Whitehorse 

Pr ince  George 

Calgary 

Vancouver 



S t a r r  I n d u s t r i e s  Ltd. 

Southern F r o n t i e r  A i r 1  i nes 

Smi the rs  Transport 

Tatogga T r iang le  Serv ice Ltd. 

Trans P rov inc ia l  A i r l i n e s  

Tenajon Lodge & Motel 

J.T. Thomas Diamond D r i l l i n g  

Tanz i l  l a  Transport  

T & R Services LTd. 

V i k ing  He1 i cop te rs  Ltd. 

Western Photogrammetry 

Yukon Airways Ltd. 

B.C. Yukon A i r  Service Ltd. 

Suppl le rs  

Alp ine  Wir ing & Plumbing Ltd. 

Aqua North Plumbing Ltd. 

Apol l o  Automotive Pa r t s  

Able E l e c t r i c  

Best  Caps & Sportswear L td .  

Chevron Canada Ltd. 

F leck Brothers 

Gu l f  Canada Ltd. 

HGL Data Systems L td .  

He1 icom Avionics 

I s k u t  Coop 

I C G  L i q u i d  Gas Ltd. 

Monroe Systems f o r  Business 

Mountain Equipment Coop 

M r .  Rentals 

Calgary 
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6.0 GEOLOGY 

6.1 I n t r o d u c t i o n  

Geological mapping and hand t renching a c t i v i t i e s  were 

undertaken i n  a l l  o f  the  three areas o f  the  Mount Klappan proper ty  

du r ing  the  1984 exp lo ra t i on  program. I n  addi t ion,  mechanical 

t rench ing  and d r i l l i n g  operat ions proceeded i n  the Lost-Fox and 

Hobbit-Broatch Areas. The r e s u l t s  o f  t h i s  exp lo ra t i on  program 

combined w i t h  previous years'  work provided the bas is  f o r  

geological  i n t e r p r e t a t i o n s  presented i n  t h i s  repor t .  

The Mount Klappan proper ty  i s  under la in by upper Jurass ic  t o  

Lower Cretaceous s t r a t a  which cons i s t  o f  marine t o  non-marine 

sediments deposited i n  Bowser Basin o f  nor thcent ra l  B r i t i s h  

Columbia. The s t r a t a  have been subjected reg iona l l y  t o  two 

successive non-coaxial phases o f  deformation, F1 and F2, which 

r e s u l t e d  i n  f o l d i n g  and f a u l t i n g  t rend ing  i n  NW-SE (F1) and E-W 

(F2)  d i r e c t i o n s  general ly.  (See 1:50 000 Regional Geology Map 

loca ted  i n  Appendix D w i t h  t h i s  t e x t ) .  

The coal seams o f  the  Mount Klappan proper ty  occur p r i m a r i l y  

i n  the Klappan Sequence; i n  addi t ion,  some minor seams have been 

trenched i n  the Malloch Sequence. Coal seams range up t o  over 7 

metres i n  thickness i n  the Hobbit-Broatch Area. 



6.2 Regional Geologic S e t t l  ng 

The coal measures o f  the  Mount Klappan proper ty  are contained 

w i t h i n  a ser ies  o f  sediments ranging i n  age from Upper Jurass ic  t o  

Lower Cretaceous. These sediments were deposited i n  the  Bowser 

Basin, a successor basin t o  the volcanogenic Hazelton Trough 

(T ipper  and Richards 1976). The Bowser Basin i s  bounded t o  the 

n o r t h  and south by the  S t i k i n e  and Skeena Arches respect ive ly ,  and 

t o  the  east  by the  Columbia Orogen (Omineca C r y s t a l l i n e  B e l t ) .  

The western margin i s  thought to have been open to the sea a t  the 

t ime o f  Bowser sediment deposi t ion (F igure 6.1). 

The formation and development o f  the  Bowser Basin was 

c o n t r o l l e d  by the  " c o l l i s i o n  and subsequent i s o s t a t i c  up1 i f t  o f  

several c r u s t a l  blocks i n  t h e  Cord i l l e ron  Orogen o f  western 

Canada" (E i  sbacher, 1981). These c rus ta l  blocks inc lude the 

S t i k i n e  Terrane (vo lcan ic  a rc  complex) which d i r e c t l y  under l ies  

t h e  Bowser sediments, the  A t l i n  Terrane (remnant oceanic c r u s t )  

and the Omineca C r y s t a l l i n e  B e l t  (western margin o f  the  North 

American Craton). 

Dur ing the  Middle Jurassic ,  the  Skeena arch was u p l i f t e d  and 

the  subsidence o f  t h e  S t i k i n e  Terrane d iv ided the Hazelton Trough 

i n t o  the  Bowser Basin t o  the  nor th  and the Nechako Basin t o  the 

south. U p l i f t  o f  the A t l i n  Terrane to the nor th  and northeast o f  

t h e  Bowser Basin, coupled w i t h  continued subsidence o f  the S t i k i n e  

Terrane and c o l l i s i o n  and su tu r i ng  o f  both these terranes w i t h  the 

Omineca C r y s t a l l i n e  B e l t  (Eisbacher, 1981) resu l ted  i n  a prograda- 

t i o n  o f  non-marine over marine sediments w i t h i n  the basin. 
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Paleocurrent  measurements i n d i c a t e  a c e n t r i p e t a l  f low 

i n t o  the  Bowser Basin from highlands t o  the north, northeast,  

and south. 

Bowser sediment source rocks o r i g i n a t e  w i t h i n  the 

A t l i n  Terrane (h igh  cher t ;  low volcanic content) f o r  the 

n o r t h  and northeastern margins o f  the Basin, and from the 

remnant vo lcanic arc assemblage o f  the S t i k i n e  Terrane, (h igh  

volcanic; low c h e r t  content)  f o r  the southern p o r t i o n  o f  the 

Basin. Sediments from the Lower Cretaceous (youngest marine 

succession o f  the Bowser Basin) through t o  the Paleocene are 

found only  on the  eastern, and i n  par t ,  the  southern margins 

o f  the  Basin. 

I n  the  southern p o r t i o n  o f  the Bowser Basin, the  

assemblage has been subdivided i n t o  three groups by Tipper 

and Richards (1976). These groups, i n  ascending order  are: 

the  Ear l y  Jurass ic  t o  Middle Jurassic  Hazelton Groups, the  

Upper Jurass ic  Bowser Lake Group, and the Ear l y  Cretaceous 

Skeena Group. I n  the area discussed by Tipper and Richards 

(1976), the  Skeena Group contains the major coal occurrences 

w i t h  some coal occur r ing  a t  the  top o f  the Bowser Lake Group. 

I n  the Northern Bowser Basin comprehensive work has 

n o t  been done and the sedimentary package associated w i t h  the 

coal i n  the Klappan Area has been var ious ly  named: the 

Skeena Series (Malloch, 1914); Upper Hazelton (Buckham and 

Latour,  1950); Groundhog-Gunanoot (Eisbacher, 1974a), and has 

been dated as Lower Cretaceous (Malloch, 1914; Buckham and 

Latour,  1950) and Upper Jurassic  t o  Lower Cretaceous ' 

(Eisbacher, 1984a). (Table 6.1). 
- 36 - 



TABLE 6.1 

MOUNT KLAPPAN COAL PROPERTY 
REGIONAL STRATIGRAPHY - TABLE OF FORMATIONS 

M I DDLE 

C )  

UPPER 

M I DDLE 

GROUP 

SKEENA 

BWSER 
BAS l N 

HAZELTON 

TAKLA 

QUARTZ PEBBLE CONGLOMERATE. TO PEBBLY SANDSTONE. 
SANDSTONE SUB OUARTZOSE FELDSPATHIC. DARK GREY 
TO REDDISH MUDSTONE. THIN COAL SEAMS. SHALE, AND 
ASH FALL TUFFS I N  UPPER PORTION OF UNIT. 

CHERT PEBBLE RICHzBROWN-GREY CONOLOMRATE. BLACK, 
BROW, AND ORANGEY CLAYSTONE, SILICEOUS AND CLAY. 
EY SANDSTONE. WITH SILTSTONE. CLAYSTONE AND COAL 
INTERBEDS. BASE OF UNIT DARK GREY TO BLACK TUFFS, 
TUFFACEOUS SANDSTONE AND CARBONACEOUS SHALE. 

FELDSPATHIC TO OUARTZOSE SANDSTONE, DARK GREY TO 
BLACK SHALE. SILTSTONE. GREYUACKE. CHERT PEBBLE 

REDDISH. PURPLE. GREY AND GREEN PYROCLASTIC AND 
FLOW VOLCANICS. WITH CALC-ALKALINE CHEMICAL 
AFFINITIES. REDDISH SANDSTONE. SILTSTONE, M M -  
STONE. MINOR CONGLCMRATE. AND LIMESTONE AND 
THEIR TUFFACEOUS EQUIVALENTS. 

GREY-GREEN TO DARK GREEN FLOW AND PYROCLASTIC, 
BASALTIC AND ANDESlTlC VOLCANIC ROCKS,PELlTlC 
SEDIMENTARY ROCKS AND MINOR CARBONATE ROCKS. 

G W  CANADA RSOURCES INC. 
10/01/85 

FILE NANE [205~571831024078.LOC 



Structural deformation of Bowser Basin sediments 

resulted from intermittent  tectonic s t resses  a t  the western 

cratonic margin from Cretaceous t o  recent time. The 

deformation caused an extensive, shallow decollement, 

recumbent folds,  and local thrust fau l t s  extending a few 

kilometers a1 ong s t r i ke  (Eisbacher, 1976). 

The large scale forces resulting from col l is ion of a 

remnant volcanic arc and cratonic margin subjected the area 

t o  northeast-southwest compression ( F 1 )  creating the 

general structural  trend of northwest-southeast. 

Later position of the  former volcanic arc terra in  

northwards a1 ong inter1 aced r igh t  1 a teral  high angle f au l t s  

(Eisbacher, 1981) may account fo r  the l a t e r  north-south 

compressional ( F 2 )  event. This deformation event resulted 

i n  generally broad, open NE t o  SW trending folds w i t h  

re1 a t ively  rare ,  f l a t  lying thrusts  expressed i n  several 

Kl ippen f a u l t  structures. 

The f i  nal deformational event which produced 

s t r ike-s l ip  and some dip-slip fault ing may have resulted from 

a change i n  the rotational component of the western crustal 

block, terminating compression. 

6.3 Mount Klappan Coal Project  Geology 

6.3.1 Stratigraphy 

The Upper Jurassic t o  Lower Cretaceous sedimentary 

package underlying the Mount Klappan property has been 
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subdiv ided i n t o  f o u r  sequences which, i n  ascending order  are 

t h e  Spa ts i z i  , Klappan, Mal loch, and Rhondda Sequences. 

(F igu re  6.2). These conformable sequences have a combined 

est imated th ickness  o f  about 3400 metres and together  

represent  a gradual o v e r a l l  marine regression. Table 6.2 

b r i e f l y  out1 i nes  t h e  li tho log ies  and sedimentary fea tu res  

observed w i t h i n  each sequence. 

6.3.1.1 S p a t s i z i  Sequence 

The S p a t s i z i  Sequence, which represents the  

l owes t  s t r a t i g r a p h i c  sequence w i t h i n  t h e  Mount Klappan 

proper ty ,  i s  genera l l y  comprised o f  sediments 

deposi ted under open marine cond i t i ons  w i t h  minor 

coas ta l  environment in f luences.  S t r a t a  c o n s i s t  o f  

mudstones, s i l t s t o n e s ,  sandstones, and d iscont inuous 

massive conglomerates i n  the upper p o r t i o n  o f  the  

sequence. Exposures o f  the Spa ts i z i  Sequence are 

l o c a t e d  i n  the  nor thern  Summit Area and the  south- 

western Nass Area o f  t h e  Mount Klappan p rope r t y  

(F igu re  3.4; Appendix D). 

6.3.1.2 Klappan Sequence 

The Klappan Sequence, t h e  main coal  -bear ing  

u n i t  on t h e  proper ty ,  was deposited i n  a coas ta l  

marine environment i n  which extensive peat  marshes had 

developed. Evidence o f  marine i n f l u x e s  increase 

toward the  base o f  the  sequence. S t r a t a  c o n s i s t  o f  

f i n e  t o  coarse-grained sandstones in terbedded w i t h  
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I T A B L E  6.2 I 
T A B L E  O F  F O R M A T I O N S  

- 
JKk - 

RHONDDASEQUENCE 
SEQUENCE OF THlCK MASSIVE CONGLOMERATES AND MINOR 
GRITTY SANDSTONES INTERBEDDED WITH AN INCREASING 
ABUNDANCE OF SILTSTONES AND MUDSTONES TOWARDS THE 
BASAL CONTACT. 

MALLOCH SEQUENCE 
THICK INTERBEDS OF MUDSTONES, ARGILLACEOUS SILT- 
STONES. FlNE GRAINED ARGILLACEOUS SANDSTONES AND .... ~ 

THIN BEDS OF ORANGE WEATHER~G SILICEOUS NODULAR 
SILTSTONES. CONGLOMERATE BEDS TEND TO BE LATERALLY DIS- 
CONTINUOUS. THICK CLEAN SANDSTONE BEDS AND THlN COAL - - - -  
SEAMS INCREASE IN-ABUNDANCE TOWARDS THE BASAL 
GRADATIONAL CONTACT. SEQUENCE CAN CONTAIN PETRIFIED 
WOOD AND PLANT FOSSILS. BIVALVES ARE RARE. 

KLAPPAN SEQUENCE (MAIN COAL-BEARING UNIT) 

SEQUENCE OF FlNE TO COARSE GRAINED SANDSTONES 
INTERBEDDED WITH MUDSTONES, SILTSTONES, OCCASIONAL 
THlN BANDS OF ORANGE WEATHERING CALCAREOUS SILT- 
STONES, CONGLOMERATES AND ABUNDANT COAL SEAMS. CON- 
GLOMERATE BEDS GRADE LATERALLY INTO SANDSTONE. SAND- 
STONES OFTEN DISPLAY TABULAR OR TROUGH CROSS- 
BEDDING. SEVERAL SPECIES OF PELECYPODS AND PLANTS ARE 
COMMON. BELEMNITES AND AMMONITES ARE RARE. 

SPATSlZl SEQUENCE 

PREDOMINANTLY A MARINE SEQUENCE COMPRISED OF BEDS 
OF MUDSTONES. SILTSTONES AND LESSER AMOUNTS OF SAND- 
STONES AND CONGLOMERATES. THE UPPER CONTACT IS 
DEFINED AS THE FIRST OCCURRENCE OF A NON-MARINE BED. 
DISCONTINUOUS MASSIVE CONGLOMERATE BEDS LIE IN THE 
UPPER PORTION OF THE SEQUENCE. BIVALVES ARE ABUNDANT 
AND BELEMNITES ARE RARE. 

A 
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mudstones, s i l t s tones ,  congomerates, and abundant coal 

seams. The Klappan Sequence a t t a i n s  thicknesses o f  

approximately 400 t o  900 metres and i s  exposed 

throughout the  Mount Klappan property.  A t  l e a s t  16 

coal seams, ranging i n  thickness up t o  over 8 metres, 

a re  i n t e r p r e t e d  t o  e x i s t  i n  the coal-bearing Klappan 

Sequence. 

6.3.1.3 Mal loch Sequence 

The Mal loch Sequence i s  exposed i n  the Nass, 

Skeena, Hobbit-Broatch, and Lost-Fox Areas o f  the  

Mount Klappan property.  The s t r a t a  cons i s t  o f  

i nterbedded a r g i l l  aceous sandstone, s i l  tstone, 

mudstone, t h i c k  bedded t o  massive l e n t i c u l a r  c h e r t  

pebble conglomerates and minor coal inc reas ing  towards 

t h e  base o f  the  sequence. The sequence i s  i n t e r p r e t e d  

t o  be approximately 700 metres i n  thickness. 

6.3.1.4 Rhondda Sequence 

The Rhondda Sequence i s  exposed i n  the Skeena 

Area only  and cons is ts  p r i m a r i l y  o f  t h i c k  and 

1 a te ra l  l y  extensive c h e r t  pebble conglomerates 

i nterbedded w i t h  l esse r  amounts o f  sandstone, 

s i l t s t o n e ,  and mudstone; the  f i n e r  sediments increase 

i n  abundance towards the  base o f  the sequence. The 

sediments were deposited i n  an a l l u v i a l  environment 

and the sequence a t t a i n s  a thickness o f  about 500 

metres. 



6.3.2 St ruc ture  

The f o l d  s t y l e  o f  the Mount Klappan proper ty  i s  the  

r e s u l t  o f  two phases o f  non-coaxial deformation, both o f  

which postdate the youngest sediments i n  the area. 

The o r i g i n a l ,  and major, compressional event resu l ted  

i n  the  development o f  f i r s t  phase f o l d s  (F1) t rend ing  i n  a 

nor theas t  t o  southeast d i rec t i on .  The r e s u l t  o f  t h i s  was the 

format ion o f  two major f o l d s  t h a t  t ransec t  the property;  the  

Beirnes Syncl inor ium (Richards and G i l c h r i  s t  1979) and the 

Nass R ive r  An t i c l i no r i um (Mof fa t  and Bus t i n  1983, (Appendix 

D). P a r a s i t i c  f o l d s  w i t h i n  these s t ruc tures  are  u p r i g h t  t o  

overturned t o  the  nor theast  on the  eastern l i m b  o f  the  

syncl inor ium and t o  the  south,cAwest o'the western l imb. Fo ld  

vergence swings back t o  the nor theast  on the western l imb  o f  

t h e  an t ic l inor ium.  It i s  the  vergence o f  these f o l d s  t h a t  

has determined the  approximate p o s i t i o n i n g  o f  the major f o l d  

a x i a l  traces. The ma jo r i t y  o f  the Mount Klappan proper ty  

1 i e s  t o  the nor theast  o f  the Beirnes Synclinorium. Southwest 

d ipp ing  t h r u s t  f a u l t s  have a lso developed from t h i s  stage and 

d i sp lay  vary ing  displacements i n  the order  o f  tens t o  

hundreds o f  metres. 

A second, l e s s  intense, deformational pe r iod  resu l ted  

i n  broad open second phase f o l d s  (F2) t h a t  t rend  i n  a 

nor theast  t o  southwest d i rec t i on .  The i m p r i n t  o f  these f o l d s  

on the  F1 fo lds  i s  seen as a ser ies  o f  plunge changes 

approaching maximum values o f  between 14 degrees nor theast  

and 22 degrees south. Low angle nor th  d ipping t h r u s t  f a u l t s ,  



o f  undetermined displacement, are associated w i t h  t h i s  event 

as are nor th  o f  nor theast  t rend ing  h igh angle s t r i k e  s l i p  

f a u l t s .  These s t r i k e  s l i p  f a u l t s  formed e i t h e r  dur ing  the 

F2 event o r  were the r e s u l t  o f  post Fp r e l a x a t i o n  and 

suggest minimal displacement. 

6.4 Hobbi t-Broatch Area Geology 

6.4.1 I n t r o d u c t i o n  

The Hobbit-Broatch Area comprises 7 996 hectares o f  

l a n d  loca ted i n  the  nor theast  p o r t i o n  o f  the  Mount Klappan 

property.  Resource po ten t i a l ,  as def ined by d r i l l  ho le  and 

outcrop con t ro l ,  i s  a t  an optimum w i t h i n  a spec i f i ed  area and 

i s  termed the  Hobbit-Broatch resource area. The resource 

area i s  bounded on the  southeast by the  Spats iz i  River,  the  

covered areas on the  upper reaches o f  Hobbit  Creek and 

Broatch Creek t o  the  southwest by Broatch Creek t o  the 

northwest and the  B.C.R. subgrade t o  the northeast. 

(Appendix D 1: 50 000 Regional Geology Map) 

The Hobbit-Broatch Area i s  under la in  by the Spa ts i z i ,  

Klappan, and Mal loch sequences. The Klappan sequence, the 

main coal-bearing u n i t ,  under l ies  the Hobbit-Broatch resource 

area exc lus ive ly ,  and t o  date has been i n t e r p r e t e d  to exceed 

400 metres i n  thickness. 

The Hobbit-Broatch resource area contains a t  l e a s t  15 

seams w i t h  a t o t a l  aggregate thickness o f  over 26 metres. 

The seams average 1.73 metres i n  thickness and range up t o  

over 7 metres. 
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Deta i l ed  geological  maps and cross-sect ions pe r ta in ing  

t o  the  Hobbit-Broatch area and the resource area w i t h i n  i t  

a r e  contained i n  Appendix 11. 

6.4.2 Spa ts i z i  Sequence 

The Spa ts i z i  Sequence i s  thought t o  outcrop i n  the 

extreme nor theast  p o r t i o n  o f  the Hobbit-Broatch Area, near 

the  confluence o f  the  Spats iz i  River  and Didene Creek. 

Character ized by predominantly marine sequences o f  mudstone, 

s i l t s t o n e ,  and sandstone, t h i s  sequence has been found l o c a l -  

l y  t o  comprise coarsening upward sequences on the order  o f  50 

metres th i ck .  The contact  w i t h  the  ove r l y i ng  Klappan u n i t  i s  

based upon t h e  f i r s t  occurrence o f  a non-marine u n i t .  The 

Spa ts i z i  Sequence i s  n o t  recognized a t  any o ther  p o i n t  w i t h i n  

the  Hobbit-Broatch Area. 

6.4.3 K l  appan Sequence 

The Klappan Sequence, the  main coal-bearing u n i t ,  i s  

comprised o f  interbedded sandstones, mudstones, s i l t s t o n e s ,  

conglomerates, and coal. Wi th in the Hobbi t-Broatch Area the 

Klappan sequence i s  found a t  lower e levat ions and i s  exposed 

bes t  along stream and r i v e r  cuts. 

Sandstones, vary ing  i n  g ra in  s i ze  from very f i n e -  

gra ined t o  a g r i t ,  may e x h i b i t  r i p p l e  marks, p lanar  tabu lar  

and trough c r o s s - s t r a t i f i c a t i o n ,  conta in minor amounts o f  

carbonate cement, and i n  many cases i s  found t o  conta in 

va ry ing  amounts o f  hematite. Petrographic analyses o f  the 



sandstones undertaken i n  1982, i n d i c a t e  d e t r i t a l  c h e r t  as the  

dominant cons t i t uen t  w i t h  some quartz and minor fe ldspar ,  and 

v i r t u a l l y  no muscovite. X-ray d i f f r a c t i o n  reveal s anker i te  

(calcium, i r on ,  magnesium, and manganese carbonate (CaC03, 

(Mg, Fe, Mn)C03) as the predominant cement. 

Interbedded s i l t s t o n e s  and mudstones are  general ly  

dark grey t o  brown weathering, d isp lay  low angle cross 

1 aminations, r i p p l e  marks, and occasional varved bedding. 

Orange weathering s i l t s t o n e  o r  c h e r t  nodules have been found 

i n  these sediments. Chert pebble conglomerates may l o c a l l y  

exceed ten  metres i n  thickness, and are o f ten  found as a 

c l i f f  forming un i t .  The conglomerate beds general ly  e x h i b i t  

sharp bases and grade l a t e r a l l y  and v e r t i c a l l y  i n t o  sand- 

stone. The t o t a l  thickness o f  the  Klappan Sequence i s  

i n t e r p r e t e d  t o  exceed 400 metres, however the e n t i r e  

thickness o f  the u n i t  has no t  been i n te rsec ted  i n  exp lora t ion  

t o  date i n  the Hobbit-Broatch Area. 

6.4.4 Malloch Sequence 

The m a j o r i t y  o f  t h i s  sequence i s  comprised o f  i n t e r -  

bedded s i l t s t o n e  and mudstone, t h i c k  bedded t o  massive 

conglomerates, sandstone, and coal. The upper p o r t i o n  o f  the 

Ma1 1 och i s  predominantly dark grey weathering s i  1 ts tones and 

mudstones, interbedded w i t h  sandstone and occasional conglo- 

merate beds. These u n i t s  may conta in orange weathering 

s i l i c e o u s  nodules. P e t r i f i e d  wood fragments and p l a n t  

f o s s i l s  are l o c a l l y  abundant. The abundance o f  sandstone, 

conglomerates, and minor coal seams increases towards the 



base o f  the un i t .  No contact,  w i t h  the  under ly ing Klappan 

Sequence has been found w i t h i n  the  Hobbit-Broatch Area. 

Mapped contacts are t e n t a t i v e  a t  t h i s  time. The Malloch 

Sequence outcrops on the r idges  border ing the eastern and 

western l i m i t s  o f  the Hobbit-Broatch Area. 

6.4.5 Coal Seam Development 

6.4.5.1 Klappan Sequence 

The K l  appan Sequence w i t h i n  the  Hobbit- 

Broatch resource area i s  i n t e r p r e t e d  t o  conta in  up t o  f i f t e e n  

seams over a 200 - 250 metre i n t e r v a l .  In fo rmat ion  on the  

f i f t e e n  seams i s  der ived from d r i l l  ho le and trench data. 

The seams are  l a b e l l e d  i n  ascending order; A t o  K which 

inc ludes  upper and lower s p l i t s  o f  some seams. Average 

thicknesses range from a minimum o f  0.48 metres t o  a maximum 

average thickness o f  3.68 metres (Table 6.3 I .  The 

cumulat ive average o f  a l l  seams combined i s  26.4. Trenches 

where the  r o o f  and f l o o r  o f  the coal seam were def ined were 

inc luded w i t h  d r i l l e d  data t o  provide accurate coal seam 

th ickness (Table 6.4). La te ra l l y ,  seam thickness remain 

f a i r l y  constant  al though s t r u c t u r a l  th icken ing  and 

s t r a t i  graphic th inn ing  o f  the  coals were observed. (Table 

6.5) 

6.4.5.2 Mal loch Sequence 

Coals w i t h i n  the  Malloch Sequence i n  the 

Hobbit-Broatch Area are general ly  t h inne r  and occur 

1 ess f requent ly  than the under ly ing K l  appan Sequence. - 47 - 



Seam 

K 

J 

I upper 

I 

H 

G 

G lower 

F 

New 

E upper 

E 

D 

C 

B 

A 

Table 6.3 

HOBBIT-BROATCH AREA COAL SEAn SUMMARY . 

Number Val 1 i d  
Data Points 

Average 
True Thickness 

(m) 

3.13 

3.68 

2.76 

2.95 

1.48 

2.40 

1.13 

0.68 

0.70 

0.88 

1.41 

1.50 

0.48 

1.50 

1.68 

Approximate True 
Interseam Thickness 

(ml 



Data Source 

Table 6.4 
Hobbit-Broatch Area Data Source Coal Seam Sumry 

A B C D E E upper New Seam F G lower G H I I upper J K 

Average True 1.68 1.50 0.48 1.50 1.41 0.88 0.70 0.68 1.13 2.40 1.48 2.95 2.76 3.68 3.13 
Seam Thickness 

Aggregate Average True Thickness - 26.36 
*Average thickness o f  repeated seam. 
tHigh ash value used as 0 value i n  Resource Calculat ions.  
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Table 6.5 cont 'd  

Diamond 
D r i l l  Hole 

KPNBCDDH82006 

Seam 

H 

G 

*F 

E 

D 

*C 

B 

A 

HOBBIT-BROATCH AREA 
SUMMARY OF DIAMOND DRILL INTERSECTIONS 

D r i l l e d  In te rva l  
(n) 

26.09 - 28.10 

51.15 - 53.60 

69.75 - 69.91 

85.88 - 86.51 

99.38 - 99.97 

117.15 - 117.34 

132.35 - 133.85 

166.31 - 168.37 

True Seam 
Thickness (nl 

1.99 

2.45 

0.16 

0.62 

0.59 

0.19 

1.50 

1.68 

True Interseam 
Thickness (a) 

Coal (I)/ 
Coal + Rock (n) 

1.29/1.99 

1.84/2.45 

0.16/0.16 

0.60/0.62 

0.52/0.59 

0.19/0.19 

l.26/l .SO 

1.63/1.68 



Table 6.5 cont'd 

Diamond 
D r i l l  Hole Seam 

KPNHCDDH84001 I 

H 

KPNHCDDH84002 I 

H 

KPNHCDDH84003 I 

H 

KPNHCDDH84004 H 

G 

F 

New 

E 

to 

HOBBIT-BROATCH AREA 
SUMMARY OF DIAMOND DRILL INTERSECTIONS 

D r i l l e d  Interval  
(I) 

22.73 - 25.16 

50.73 - 52.14 

24.15 - 26.37 

54.93 - 56.58 

18.99 - 23.37 

48.38 - 49.41 

32.86 - 34.27 

57.68 - 59.71 

79.95 - 80.80 

103.10 - 103.80 

113.32 - 115.62 
143.65 - 159.21 
s t r u c t u r a l l y  
thickened 

True Seam 
Thickness (m) 

2.27 

1.37 

2.22 

1.61 

4.14 

1 .O3 

1.41 

2.03 

1.05 

0.70 

2.30 

8.88 

True Interseam 
Thickness (a) 

24.09 

28.37 

25.02 

24.04 

19.67 

22.95 

9.55 

27.13 

Coal (n)/ 
Coal + Rock (nl 

1.69/2.27 

1.11/1.37 

2.10/2.22 

1.18/1.61 

3.61/4.14 

0.69/1.03 

1.25/1.41 

l.73/2.O3 

O.gl/l .O5 

0.70/0.70 

1 .l6/2.30 

5.87/8.88 



Dl amond 
D r i l l  Hole 

KPNDDHHC84004 

Table 6.5 cont'd 

HOBBIT-BROATCH AREA 
SUWRY OF DIAMOND DRILL INTERSECTIONS 

D r i l l e d  Interval  True Seam True Interseam Coal (I)/ 
Seam (m) Thickness (I) Thickness (m) Coal + Rock (m) 

D repeat 251.22 - 255.09 3.43 3.16/3.43 

+D repeat 301.17 - 306.97 4.57 
(s t ructura l ly  
thickened) 



To date no coal seam c o r r e l a t i o n  has been developed 

f o r  these seams. 

6.4.6 St ruc ture  

S t ruc tu ra l  deformation w i t h i n  the Hobbit-Broatch Area 

i s  very in tense due t o  the predominance o f  incompetent s i l t -  
, (  ( 1  

stones and coals. Two d i s t r i c t ,  roughly normal phases o f  

deformation are evident.  

The f i r s t  and most dominant deformational phase, F1, 

i s  expressed by assymetr ical  f o l d s  t rend ing  approximately 

135' w i t h  long shal lowly d ipp ing  southwest l imbs, and short ,  

overturned nor theast  l imbs. These f o l d s  become progressively  

more overturned towards the southeast p o r t i o n  o f  the  Hobbit- 

Broatch resource area. Folds have been shown t o  be over- 

turned by as much as 76'. F1 f o l d  hinges tend t o  be very 

t i g h t  w i t h  subs tant ia l  s t r u c t u r a l  th icken ing  and/or minor 

t h r u s t i n g  i n  the f o l d  cores. Wavelengths o f  350 t o  500 

metres, amplitudes o f  75 t o  150 metres, and d ihedral  angles 

o f  about 80" are  common. Associated w i t h  these f o l d s  are 

minor, open, u p r i g h t  p a r a s i t i c  f o l d s  w i t h  amp1 i tudes o f  

approximately 20 metres. P a r a s i t i c  f o l d s  e x i s t  espec ia l l y  

near the hinge area on the  long l imbs o f  overturned fo lds.  

Deformational s t y l e  w i t h i n  a s i n g l e  f o l d  p a i r  va r i es  

along s t r i ke .  Folds emerge and develop from open up r igh t  

f o l d s  i n t o  l a r g e r  amplitude acute overturned f o l d s  and then 

progress ive ly  d i e  out  along s t r i k e  w i t h  a t r a n s f e r  o f  

displacement t o  the adjacent f o l d  pa i r .  Th is  e n t i r e  sequence 



progression occurs over a s t r i ke  length of about 3 t o  5 

kilometers (see Figure 6.3). Major overturned folds on 

Hobbit Creek can be traced into  more minor upright structures 

on Broatch Creek. 

The second deformational phase, F2, consists  of broad, 

open, upright folds w i t h  wavelengths of approximately 1200 

metres and amp1 i tudes of approximately 300 metres. Fold 

trend is roughly 045". F2 folds  are observed as plunge 

changes i n  F1 structures.  Plunges vary between 5' and 22' 

towards both the northwest and southeast. 

Mesoscopic deformational features consist  of two 

fracture  se t s ,  one parallel  and one normal to the F1 deforma- 

tional trend, and a well developed F 1  axial planar cleavage 

i n  incompetent l i thologies.  

The t race  of the Klappan T h r u s t  crosses the southwest 

corner of the Hobbit-Broatch map area. Interpreted displace- 

ment i s  approximately 100 metres. 

No other major f au l t s  have been documented in the 

Hobbit-Broatch map area. 



FIGURE 6.3 

MOUNT KLAPPAN C O A L  PROPERTY 
HOBBIT - BROATCH GEOLOGICAL SCHEMATIC 

I 0 FLAT-UPR I GHT-OYERTYRNED-UPRI OHT-FLAT FOLD I 
PROGRESSION ALONG STRIKE 

@ TRANSFER OF DISPLACEMENT FROM ONE FOLD 
TO ANOTHER ADJACENT FOLD 

@ THRUSTING I N  CORE OF OVERTURNED FOLDS 

@ STEEP "STEPS" AT F 1-F2 INTERSECT1 ONS 

NO SCALE IMPLIED 

G U F  CANADA RESOURCES INC. 
l 2 l l  4/84 



Data Source 

Table 6.4 
Hobbit-Broatch Area Data Source Coal Sean S u m r y  

A B C D E E upper New Seam F G lower G H I 

Average True 1.68 1.50 0.48 1.50 1.41 0.88 0.70 0.68 1.13 2.40 1.48 2.95 
Seam Thickness 

Aggregate Average True Thickness - 26.36 

I upper J K 

2.76 0.93 3.45 

2.32 2.40 

*Average thickness o f  repeated seam. 
tHigh ash value used as 0 value i n  Resource Calculat ions.  - 49 - 



Diamond 
D r i l l  Hole Seam 

K 

J 

I upper 

I 

H 

G 

G 

G lower 

*F 

E upper 

E 

D 

C 

Table 6.5 

HOBBIT-BROATCH AREA 
SUMMARY OF DIAMOND DRILL INTERSECTIONS 

D r i l l e d  I n t e r v a l  
(m) 

19.39 - 22.84 

30.08 - 31.02 

57.25 - 60.14 

61.18 - 64.51 

93.95 - 95.86 

118.44 - 120.12 

35.93 - 40.08 

43.42 - 44.55 

52.54 - 52.89 

81.07 - 82.06 

86.51 - 89.00 

138.38 - 138.92 
165.97 - 166.66 

True Seam 
Thickness (m) 

3.45 

0.93 

2.76 

3.21 

1.73 

1.68 

3.25 

1.13 

0.35 

0.91 

2.24 

0.53 

0.67 

True Interseam 
Thickness (m) 

Coal (m)/  
Coal + Rock (m) 

1.63/3.45 

0.85/0.93 

l.93/2.76 

2.41/3.21 

O.94/l.73 

1.16/1.68 

2.36/3.25 

0.56/1.13 

0.35/0.35 

0.72/0.91 

1.64/2.24 

0.53/0.53 

0.67/0.67 

*Seam I n t e r s e c t i o n s  l e s s  than 0.50 metres b u t  app l ied  t o  weighted average seam th ickness 
tNot  app l ied  t o  any resource c a l c u l a t i o n s  due t o  s t r u c t u r a l  t h i cken ing  
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Table 6.5 cont'd 

Diamond 
D r i l l  Hole Seam 

K 

J 

I 

H 

G 

F 

E upper 

E 

G 

*F 

E 

*D 

0 repeat 

E repeat 

HOBBIT-BROATCH AREA 
SUMMARY OF DIAMOND DRILL INTERSECTIONS 

D r i l l e d  Interval  
(ml 

27.87 - 32.79 

44.06 - 46.62 

94.14 - 98.94 

127.24 - 129.81 

155.24 - 159.46 

182.38 - 184.56 

205.28 - 206.14 

208.17 - 209.45 

24.73 - 29.60 

58.10 - 58.17 

90.39 - 91.67 

114.46 - 114.96 

139.84 - 140.34 

150.36 - 150.81 

True Seam 
Thickness (m) 

2.40 

2.32 

4.29 

2.56 

3.92 

2.15 

0.85 

1.27 

2.88 

0.04 

0.75 

0.35 

0.50 

0.45 
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True Intersearn 
Thickness (m) 

Coal (m)/ 
Coal + Rock (m) 

2.15/2.40 

2.20/2.32 

3.35/4.29 

2.22/2.56 

2.98/3.92 

1.69/2.15 

0.85/0.85 

1.15/1.27 

2.62/2.88 

0.04/0.04 

0.68/0.75 

0.35/0.35 

0.41/0.50 

0.45/0.45 



7.0 RESOURCES 

7.1 Mount Klappan Coal P r o j e c t  

7.1.1 Summary 

The coal resources o f  the Mount Klappan Coal P r o j e c t  

t o t a l  5.3 b i l l i o n  tonnes i n  seams greater  than 0.5 metres i n  

th ickness t o  a maximum depth o f  500 metres below surface. The 

f o l l o w i n g  t a b l e  summarizes t h e  resource con t r i bu t i ons  from 

t h e  areas o f  the  proper ty  as we l l  as the  representat ion by 

resource category. A 1:50 000 Coal Resource Map (Appendix E) 

presents the  d i s t r i b u t i o n  o f  resources over the Mount Klappan 

property.  

Table 7.1 

MOUNT KLAPPAN COAL PROJECT 
COAL RESOURCES (HT) 

Area 

Lost-FOX 

Hobbi t-Broatch 

Summit 

Nass 

Skeena 

Tota l  

Category 
Measured Ind i ca ted  I n f e r r e d  Speculat ive 

Mount Klappan Coal P r o j e c t  To ta l  Coal Resources: 
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The coal seams are  contained w i t h i n  the s t r a t a  o f  the 

Klappan Sequence. There are a lso  coal measures i n  the 

Mal loch Sequence; however, they are no t  p resent ly  considered 

o f  economic importance. 

The parameters w i t h i n  which the  coal resources were 

c l a s s i f i e d  and the  procedures u t i l i z e d  i n  resource ca l cu l  a- 

t i o n s  are o u t l i n e d  i n  Sect ion 7.3. 

7.2 Hobbit-Broatch Area 

7.2.1 Summary 

The coal resources o f  the  Hobbit-Broatch Area are 

contained w i t h i n  15 seams and t o t a l  1019.0 m i l l i o n  tonnes i n  

seams greater  than 0.5 metre i n  t r u e  thickness t o  a depth o f  

500 metres below surface. Table 7.2 summarizes the resource 

c o n t r i b u t i o n s  by seam i n  the Hobbit-Broatch resource area. 

Increased densi ty  of data po in t s  r e s u l t i n g  from 

cont inued exp lo ra t i on  i n  1984 has provided an area which now 

conta ins measured and i nd i ca ted  resources. The 1:50 000 Coal 

Resource Map (Appendix E) h i g h l i g h t s  the resource areas. A l l  

resource data f o r  the  Hobbit-Broatch Area i s  loca ted  i n  

Appendix C. 



Table 7.2 

Seam Measured 

K 

J 

I Upper 

I 

H 

G 

G Lower 
F 

New 

E Upper 

E 

0 

C 

B 

A 

Total 12.1 

Total Speculative Resources 

HOBBIT-BROATCH AREA 

COAL RESOURCES (MTI 

Indicated 

1.6 

1.4 

0.1 

5.7 

2.5 

6.0 

0.1 

1.0 

0.1 

0.1 

1.8 

2.2 

0.2 

0.8 

0.9 

24.5 

Inferred 

19.4 

16.1 

37.7 

39.6 

59.9 

19.3 

37.0 

40.2 

15.0 

40.1 

44.8 

369.1 

Total 

Total 

21.9 

18.8 

0.3 

46.9 

43.3 

7.7 

60.1 

20.6 

0.2 

0.3 

39.4 

43.6 

15.3 

41.2 

46.1 

405.7 

613.3 

1019.0 mt 



7.3 Procedures and Parameters 

7.3.1 In t roduc t i on  

I n - s i t u  coal resources are de f i n e d  as the i n  p 1 ace 

coal (coal and par t ings)  t h a t  i s  contained i n  seams occur r ing  

w i t h i n  spec i f i ed  l i m i t s  o f  thickness and depth from surface. 

Resources are f u r t h e r  def ined through c l a s s i f i c a t i o n  i n t o  

"measured", " ind icated" ,  " in fe r red" ,  and "speculat ive"  

categor ies based on the  existence and r e l a t i v e  spacing o f  

coal seam exp lo ra t i on  data. 

The procedures f o r  the  resource ca l cu la t i ons  inc lude 

standard methods u t i l i z i n g  geological cross-sect ions and maps 

as described i n  Sect ion 7.3.2. 

The parameters f o r  resource ca tegor iza t ion  general ly  

f o l l o w  those s e t  out  f o r  the  C o r d i l l e r a  Region by Energy, 

Mines and Resources Canada i n  Report ER79-9: Coal Resources 

and Reserves o f  Canada. The parameters u t i l i z e d  f o r  the 1984 

Mount Klappan Coal P r o j e c t  are described i n  Sect ion 7.3.3. 

7.3.2 Procedures 

U t i l i z i n g  v a l i d  data po in t s  ( d r i l l  holes, trenches, 

measurable seams i n  outcrops),  a d i s t r i b u t i o n  o f  data po in ts  

f o r  each seam was establ ished. Subsequently, based on 

maximum a1 lowable data p o i n t  spacing (Sect ion 7.3.3), 

resources were ca l cu la ted  f o r  a s p e c i f i c  category. 



For each o f  the measured and i nd i ca ted  categories, the 

seam thickness used f o r  tonnage ca l cu la t i ons  was a weight 

averaged thickness der ived us ing the "polygon method": 

polygons were constructed h o r i z o n t a l l y  around each data p o i n t  

i n  the resource area. ( I n  some cases they may have been 

c i r c l e s  i f  the re  was on ly  one data p o i n t  i n  the resource 

area.) Polygon boundaries were def ined by the midpoints 

between data points ;  a t  the  maximum, the  distance l i m i t  from 

t h e  data p o i n t  was one-half the a l lowable data p o i n t  spacing 

f o r  the  category under considerat ion. The areas o f  the 

polygons prov ided the bas is  f o r  the weight-averaging 

factors.  

An area o f  coalesc ing polygons def ined one s p e c i f i c  

resource area f o r  the  category under considerat ion. The 

l i m i t s  to t h i s  area were pro jec ted  perpendicular ly  onto the 

cross- sec t ion(s )  passing through the area. The seam length  

was then measured w i t h i n  these l i m i t s .  

The t h i r d  dimension requ i red  f o r  the coal volume 

ca l cu la t i on ,  a f t e r  the seam thickness and length  were 

determined, was the  " in f luence"  o r  " s t r i k e  length"  o f  the 

seam. Th is  measurement was usua l l y  the  cross-sect ion 

spacing, as t h i s  should have been l ess  than o r  equal t o  the 

requ i red  data p o i n t  spacing f o r  the resource category under 

considerat ion. I n  some cases, where a seam pro jec ted  t o  

sur face before the  assumed in f luence l i m i t  was reached, the 

i n f l uence  was measured t o  the seam subcrop ( o r  outcrop) .  



For  comparison w i t h  1982 i n f e r r e d  resources ca lcu la ted  

f o r  the  Hobbit-Broatch Resource Area, the  1984 i n f e r r e d  

resources were generated u t i l i z i n g  a l l  procedures and 

parameters from 1982. 

Polygons were again constructed h o r i z o n t a l l y  around 

each data po in t .  The polygon boundaries were def ined by 

midpoints between data po in t s  and the  boundary o f  the 

Hobbi t-Broatch Resource Area i t s e l f .  

Seam leng th  was measured from the  cross-sect ions 

contained w i t h i n  the  "resource area" boundary, and 

" in f luence"  o r  " s t r i k e  length"  was equal to  the cross-sect ion 

spacing. 

To c a l c u l a t e  coal tonnage i n  a l l  categories, a 

weight-average s p e c i f i c  g r a v i t y  f o r  each seam was used. It 

was ca lcu la ted  us ing the polygon method and ava i l ab le  coal 

q u a l i t y  data. A review o f  the Mount Klappan Coal P r o j e c t  

coal  q u a l i t y  data demonstrated tha t ,  i n  general, s p e c i f i c  

g r a v i t y  data prov ided a weight-average s p e c i f i c  g r a v i t y  o f  

1.70 tonnes per  cubic metre. 

The f o l l o w i n g  equat ion summarizes the  resource calcu- 

1 a t i o n  procedure: 

Tonnes o f  Coal = 

Seam Thickness x Seam Length x In f luence x Spec i f i c  Gravi ty  
(m) (m) (m) (t/m3) 



Speculat ive resources were ca lcu la ted  us ing a s l i g h t l y  

d i f f e r e n t  procedure. The area i nd i ca ted  on the  1:50 000 

Regional Geology Map (Appendix D) t o  be Klappan Sequence 

w i t h i n  the  Hobbit-Broatch Area bu t  outs ide the 1:2500 map 

area, was planimetered. The seam thickness app l ied  t o  t h i s  

area was 25% o f  the  average t o t a l  aggregate coal thickness 

f o r  the Lost-Fox and Hobbit-Broatch Areas, as t h i s  f i g u r e  

appeared to be a reasonable est imate o f  the propor t ionate  

coverage o f  coal-bearing sec t ion  w i t h i n  the area. The 

s p e c i f i c  g r a v i t y  o f  1.70 tonnes per cubic metre was used f o r  

t h i s  category also. The fo l l ow ing  equat ion summarizes the 

Speculat ive Resource ca lcu la t ion :  

Speculat ive Resource Tonnes o f  Coal = 

Area (m2) x .25 x Seam Thk (m) x Spec i f i c  Grav i t y  ( t /m3) 

7.3.3 Parameters 

For  "Measured" and " Indicated"  resource categor ies,  

minimum seam thickness used f o r  the 1984 Hobbit-Broatch Area 

was 0.5 metres where the d i p  o f  the seam was l ess  than o r  

equal to 30' and 1 metre where the d i p  was i n  excess o f  30'. 

Seams were inc luded to a maximum depth o f  500 metres from 

surface. Seams were def ined as conta in ing 50% coal.  

Coal i n te rsec t i ons  which were co r re la tab le  bu t  d i d  not  

meet parameters de f i n ing  them as a seam, were inc luded as 

zero values when determining weight averaged thickness by the 

polygon method. 
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The fo l l ow ing  resource category parameters were used 

f o r  the ca lcu la t ions .  The c l a s s i f i c a t i o n  scheme i s  

i l l u s t r a t e d  i n  F igure  7.1. 

7.3.3.1 Measured Resources 

Measured Resources i nc lude  those resources 

de l ineated through establ ishment o f  exp lo ra t i on  data 

p o i n t s  and there fore  repor ted w i t h  confidence as t o  

the  character  and c o n t i n u i t y  o f  the  coal seams. The 

maximum distance between data points ,  which may 

i nc lude  ad i ts ,  d r i l l  holes, trenches and outcrops, i s  

300 metres. 

7.3.3.2 Ind ica ted  Resources 

Ind i ca ted  Resources inc lude resources which 

are  del ineated us ing establ ished data po in t s  as wel l  

as reasonable geological p ro jec t ions .  The maximum 

distance between data po in t s  i s  600 metres. 

7.3.3.3 I n f e r r e d  Resources 

I n f e r r e d  Resources inc lude resources which 

are  del ineated u t i l i z i n g  regional  geological data 

i n c l u d i n g  data po in t s  which p r e d i c t  the c o n t i n u i t y  o f  

coal seams. Report ER79-9 does no t  s t a t e  a data p o i n t  

spacing f o r  t h i s  category. I n f e r r e d  resources w i t h i n  

the  Hobbit-Broatch Resource Area were based on coal 

seams def ined as a coal and inseam rock i n t e r v a l  which 



contained greater  than approximately 60% coal. 

Corre l  a tab le  coal i n te rsec t i ons  n o t  meeting these 

parametres were inc luded as zero values i n  weight 

averaging. Where a coal zone contained two d i s t i n c t  

seams the thicknesses were sumned. Seam in te rsec t i ons  

l e s s  than 0.5 metres t h i c k  were inc luded i n  the  weight 

averaged thickness f o r  each seam, however seams w i t h  

weight average thickness l e s s  than 0.5 metres were 

excluded from resource ca lcu la t ions .  Resources were 

ca l cu la ted  t o  a depth o f  500 metres. Resources 

contained w i t h i n  measured and i nd i ca ted  categor ies 

w i t h i n  t h e  Hobbit- Broatch Resource Area are 

subtracted from the t o t a l  i n f e r r e d  resource. 

7.3.3.4 S ~ e c u l a t i v e  Resources 

Speculat ive Resources inc lude those resources 

which are ca l cu la ted  from a few scat tered coal occur- 

rences i n  areas o f  l i t t l e  o r  no exp lora t ion  data where 

the  coal -bearing sequence( s) i s/are i n t e r p r e t e d  t o  

e x i s t .  There i s  no maximum spacing i n  t h i s  category. 

7.4 Discussion 

Comparison o f  i n f e r r e d  resource f i gu res  w i t h i n  the Hobbit- 

Broatch Resource Area from 1982 t o  1984 i n d i c a t e  a drop i n  t o t a l  

tonnage (Table 7.3 and 7 .4 ) .  Several f ac to rs  have cont r ibu ted  t o  

t h i s  decl ine, a l l  o f  which can be a t t r i b u t e d  t o  add i t iona l  geolo- 

g i c a l  in fo rmat ion  o r  ref inement o f  such data since 1982. The 

s i n g l e  most important  f a c t o r  i n  t h i s  dec l ine  o f  resource has 



Seam Name 

W t .  Average 
Seam Thickness 

(metres)* 

Cross-Secti on 
500s 

Table 7.3 
SUMARY OF HOBBIT-BROATCH RESOURCES 

1982 
Sect1 on 
Total 

A B C D E F G H I J ------ -- -- K Tonna es -+ 

Seam Tota l  59.55 52.60 57.02 18.18 106.21 63.47 162.26 32.81 67.94 620.04 
Tonnages (106) 

* Weighted average aggregate thickness i s  21.75 m 
+ Weight averaged thicknesses ~ 0 . 5  m excluded from resource c a l c u l a t i o n  



Table 7.4 
SUMMARY OF HOBBIT-BROATCH RESOURCES 

1984 
Section 
Total 

Seam Name A B C 0 E New F G H I J ----------- K Tonna es 
--7x7- 

W t .  Average 
Seam Thickness 1.68 1.50 0.56 1.62 1.46 0.70 0.78 2.63 1.86 2.84 1.89 3.07 

(metres) 

Cross-Section 
lOOOSE 2.20 1.64 0.50 1.30 1.01 0.38 0.94 0.41 0.21 

Subtract Resources: 
Measured 0.40 0.30 0.10 1.20 0.80 0.10 0.30 1.80 1.20 3.70 1.30 0.90 12.10 
Ind ica ted  0.90 0.80 0.20 2.20 1.90 0.10 1.00 6.10 2.50 5.80 1.40 1.60 24.50 

Seam Tota l  44.80 40.10 15.04 40.20 37.00 0.00 19.30 59.90 39.60 37.70 16.05 19.36 369.05 
Tonnage (mt)  
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occurred due to reduced thickness values on s p e c i f i c  seams. This 

was brought about by incorpora t ion  o f  data from add i t iona l  d r i l l -  

i n g  i n te rsec t i ons  i n  1984 and the expanded geological  i n te rp re ta -  

t i o n  i n  1984 t o  c o r r e l a t e  a l l  seam outcrops considered v a l i d  data 

po in ts .  Another minor f a c t o r  c o n t r i b u t i n g  t o  the reduct ion  i n  

resource i s  the  diminished s i z e  o f  the  Hobbit-Broatch Resource 

Area brought about by ref inement o f  the geological  i n t e r p r e t a t i o n .  

The s ign i f i cance  o f  t h i s  reduc t ion  i s  small, however, amounting t o  

a  decrease i n  the  order  of 1% from the  1982 resource f igures.  



8.0 COAL QUALITY 

The 1984 program f o r  coal q u a l i t y  examination has broadened 

the  spectrum o f  in fo rmat ion  ava i l ab le  on the  q u a l i t y  and 

product ion p o t e n t i a l  o f  the  Mount Klappan a n t h r a c i t e  resource 

(Table 8.1). 

Trenching i n  t h e  Hobbi t  Creek Area has expanded the  area o f  

good con t ro l  o f  the  d i s t r i b u t i o n  o f  seam I. A micro  s t r i p p i n g  and 

t rench ing  operat ion produced several l a r g e  samples o f  seam I coal 

f o r  d e t a i l e d  washab i l i t y  and s i z e  analysis.  

Four d r i l l  ho les a t  c lose  spacing ( w i t h i n  1 km.) al lowed 

t r a c i n g  o f  seams, es tab l i sh ing  the  presence o f  a reasonably 

shallow, extensive resource. D r i l l i n g  t o  depth i n  core holes 

demonstrated t h e  v a r i e t y  o f  s t r u c t u r a l  s t y l e  i n  the  area and 

emphasized the  requirement f o r  d e t a i l e d  i n t e r p r e t a t i o n  and co l l ec -  

t i o n  o f  representa t ive  s t r u c t u r a l  data. Seam D, i n t e r s e c t i o n  a t  

depth, i s  o f  q u i t e  acceptable q u a l i t y  and appears t o  be sub jec t  t o  

considerable s t r u c t u r a l  thickening. 

Size ana lys is  o f  d r i l l  core has prov ided the  f i r s t  step 

toward a systematic treatment o f  the na tura l  behavior o f  Mount 

Klappan coal i n  t h e  circumstances o f  p repara t ion  o f  s ized 

products. The extensive s u i t e  o f  s i z e  d i s t r i b u t i o n s  ava i l ab le  

taken from every d r i l l  core sample analyzed demonstrates t h a t  

t he re  i s  an average s i z e  d i s t r i b u t i o n  t o  which a l l  coals  on the  

proper ty  can be compared. 



Table 8.1 

PROXIMATE ANALYSIS 
Residual Moisture 
Ash 
V o l a t i l e s  
F ixed Carbon 

H.G.I. 
Spec i f i c  Grav i ty  
Carbon Diox ide 
Ch lor ine  (ppa) 
phosphorous. I n  Coal 
To ta l  Sulphur 
Combustible Sulphur 

Gross C.V. (MJ/KG) 
Gross C.V. (cal/gm) 

ULTIMATE ANALYSIS 
Carbon 
Hydrogen 
Ni t rogen 
Oxygen 

ASH FUSION (Oeg. C.) 

OXIDIZING I n i t i a l  
Sof ten i  na 
~ e m i  spheri  ca l  
F l u i d  
REDUCING I n i t i a l  
Sof tening 
Hemi spher ica l  
F l u i d  

ASH ANALYSIS 
Si02 
A1203 
Fe203 
Ti02 
P205 
C a0 
MgO 
SO3 
Na20 
K20 

HOBBIT CREEK 
AVERAGE COAL QUALITY 

Raw 5% Ash 10% Ash B r i q u e t t i n g  
Coal Product Product Product 



8.2 Procedures and Parameters 

8.2.1 In t roduc t i on  

The 1984 Hobbi t  Creek exp lo ra t i on  program concentrated 

on geological  i n t e r p r e t a t i o n  o f  a zone surrounding an area 

i d e n t i f i e d  as having p o t e n t i a l  f o r  e x p l o i t a t i o n  o f  coal 

resources by low r a t i o  s t r ipp ing .  Mapping and geological  

i n v e s t i g a t i o n  ranged some dis tance from the  designated p i t  

s i t e ,  b u t  d r i l l i n g ,  t rench sampling and qual i t y  ana lys is  

centred on a f a i r l y  r e s t r i c t e d  area. The f o l l o w i n g  discus- 

s ion  i s  based on the  trench, d r i l l  core and modest bulk  

sampling programs t h a t  provided coal samples f o r  qual i t y  

ana lys is  i n  1984. 

Four diamond d r i l l  ho les were spudded i n  Apr i  1, 1984 

w i t h  the  ob jec t i ve  o f  i n t e r s e c t i n g  seam I and successive o r  

preceding seams ( i f  present) a t  shallow depths. The explora- 

t i o n  program proper d i d  n o t  begin u n t i l  Ju ly ,  and i n  August 

d r i l l i n g  recomnenced i n  the Hobbit  Creek Area w i t h  a continu- 

a t i o n  o f  DDH84004. Several add i t i ona l  seams were i n te rsec ted  

i n  the  lower p a r t  o f  the hole, the  completion o f  which marked 

t h e  end o f  d r i l l i n g  a c t i v i t y  i n  the  area f o r  1984. 

Several trenches were excavated along the  B.C.R. 

subgrade and nearby, both by backhoe and by hand. As the 

reg ion  around Hobbi t  Creek i s  heav i l y  treed, areas inaccess- 

i b l e  t o  t h e  backhoe were a lso  u n l i k e l y  t o  have s i g n i f i c a n t  

outcrop. Most trenches, therefore,  were dug by backhoe. 



I n  September, i n t e r e s t  i n  es tab l i sh ing  a  p i t  l o c a t i o n  

i n t e n s i f i e d  and a  l a r g e  t rench was excavated by bu l ldozer  and 

backhoe across the  proposed p i t  loca t ion .  Th is  t rench 

y i e l d e d  several samples comprising up t o  th ree  b a r r e l s  o f  

coal apiece, which i n  turn,  were analyzed i n  depth o f  s i z e  

d i s t r i b u t i o n  and ash l e v e l .  

8.2.2 Trenching Program 

8.2.2.1 Object ives 

The ob jec t ives  o f  the  1984 Hobbi t  Creek 

t rench ing  program were as fo l lows:  

1. To e s t a b l i s h  the  c o n t i n u i t y  o f  i d e n t i f i e d  seams 

through areas l a c k i n g  d e t a i l e d  con t ro l .  

2. Through sampling, t o  de tec t  v a r i a t i o n  i n  seam 

character  and add t o  the  accumulated data on 

average seam qua1 i ty.  

8.2.2.2 Methodology 

Because o f  the vegetat ion cover ing the  Hobbit 

Creek Area, and the  general development o f  a  r e l a t i v e -  

l y  t h i c k  s o i l  horizon, successful t rench ing  w i t h  the  

p o s s i b i l i t y  o f  a  h igh l y  representa t ive  sample was 

d i f f i c u l t .  Some we l l  es tab l ished surface seam 

in te rsec t i ons  were developed, b u t  on occasion seams 

exposed by hand t renching were n o t  s u f f i c i e n t l y  t h i ck ,  

o r  contained too  many rock pa r t i ngs  t o  warrant 

sampling. 
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I n  some cases, due t o  erosion, s o i l  creep o r  excessive 

overburden, i t was impossible t o  make a f u l l  t r ansec t  

o f  the  seam w i t h  sharp d e f i n i t i o n  o f  the  r o o f  and 

f l o o r .  Sampling and analyses were n o t  c a r r i e d  o u t  f o r  

these trenches e i t he r .  

A d i f f e r e n t  s e t  o f  cond i t ions  were encoun- 

te red  i n  excavat ing trenches w i t h  the  backhoe. Move- 

ment o f  volumes o f  cover was f a c i l i t a t e d  w i t h  the  

backhoe, b u t  the  depth reached i n  some o f  the  trenches 

was such t h a t  they cou ld  n o t  be sa fe l y  entered. 

Samples cou ld  be taken i n  these circumstances b u t  the 

seam in te rsec t i ons  could n o t  be logged and there was 

the re fo re  no guarantee o f  sample representat ion. 

Where there  were no encumbrances t o  execut ing 

the  r o u t i n e  procedure f o r  t rench sampling, a small 

channel o f  constant dimensions was i n c i s e d  perpendi- 

c u l a r  t o  the  s t r i k e  and d i p  o f  the  seam. The seam was 

logged i n  d e t a i l  (down t o  1 cent imeter i n t e r v a l s )  

p r i o r  t o  trenching, and the  sampling i n t e r v a l s  chosen 

were guided by the seam log. Substant ia l  pa r t i ngs  o r  

changes i n  coal character  were cause f o r  sampling o f  

t h e  seam by p l y ,  so t h a t  the  nature o f  va r i a t i ons  

across the  seam cou ld  be traced. For  t h e  most par t ,  

however, a s ing le  sample was taken t o  t ransec t  and 

represent  the  whole seam. 



8.2.2.3 Ana ly t i ca l  Procedure 

Among t h e  samples taken there  was consider- 

ab le  d u p l i c a t i o n  and some areas o f  c lose l y  spaced 

samples due t o  the i n t e n t  o f  t r a c i n g  seam subcrops. 

From the c o l l e c t i o n  o f  samples fou r  were chosen from 

seams i n  the p i t  area judged t o  be most representa t ive  

o f  the seam character. Much add i t i ona l  in fo rmat ion  

was gathered from the major t rench excavated i n  

September (TRC 84143). 

The a n a l y t i c a l  program app l ied  t o  t rench 

samples i s  o u t l i n e d  i n  F igure  8.1. A more e laborate 

program app l ied  t o  samples from TRC 84143. A l l  

analyses were completed a t  Lo r ing  Laborator ies Ltd. o f  

Calgary, Alberta. Trenches were analyzed on a raw 

bas i s  w i t h  some washab i l i t y  s tud ies  performed on 

samples from TRC 84143. 

8.2.3 Diamond D r i l l i n g  Program 

8.2.3.1 Object ives 

The ob jec t ives  o f  the  1984 Hobbit-Broatch 

diamond d r i l l i n g  program were as fo l lows:  

1. To broaden con t ro l  on the  cu r ren t  understanding o f  

coal seam s t ra t ig raphy through i n t e r s e c t i o n  o f  the  

es tab l ished sec t ion  o f  i n t e r e s t  i n  new areas. 





2. To con t r i bu te  t o  the  growing data base on q u a l i t y  

c h a r a c t e r i s t i c s  and v a r i a t i o n  i n  each i d e n t i f i e d  

seam. 

8.2.3.2 Methodology 

The d r i l l  core cons i s t i ng  o f  coal der ived 

from the  i n t e r s e c t i o n  o f  each seam was logged i n  

d e t a i l  p r i o r  t o  sampling. The sample increments were 

determined by the i n t e r n a l  s t ra t ig raphy o f  the seam, 

guided by seam par t ings  and changes i n  coal character. 

Samples were subjected t o  a  comprehensive ser ies  o f  

analyses as o u t l i n e d  i n  F igure 8.2. 

Due t o  evo lv ing  p r i o r i t i e s ,  the  samples taken 

from d r i l l  core bored i n  A p r i l  were no t  subjected t o  

q u i t e  as complete a  s u i t e  o f  analyses as those taken 

i n  August. The v a r i a t i o n  can be seen on the  tabula- 

t i o n  o f  raw coal q u a l i t y  (Table 8.2). 

A l l  analyses except v i t r i n i t e  re f l ec tance  

determinat ions were c a r r i e d  out  by Cyclone Engineering 

Sales Ltd. o f  Edmonton, Alberta. 

V i  t r i n i  t e  re f lec tance measurements were 

performed by David E. Pearson and Associates o f  

V i c t o r i a ,  B r i t i s h  Columbia. 
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Table 8.2 

HOBBIT CREEK AREA 
RAW COAL QUALITY 

Seam I I l o w e r  H G F 
No. o f  Occurrences 2 2 4 1 1 

PROX. ANALYSIS Residual Moisture 1.45 1.38 1.76 1.40 1.64 
Ash 20.34 15.47 38.26 32.85 59.49 
V o l a t i l  es 9.84 9.83 9.43 10.09 9.06 
Fixed Carbon 68.38 73.33 50.56 55.66 29.81 

H.G.I. Spec i f i c  Grav i ty  1.60 1.54 1.76 1.73 1.86 
Carbon Diox ide 5.46 
Chlor ine (ppm) 472 
Phosphorous 0.225 0.211 0.072 0.176 0.106 
To ta l  Sulphur 0.42 0.47 0.73 1.55 0.22 
Combustible Sulphur 0.17 0.27 0.35 0.89 0.10 

ULT. ANALYSIS Carbon 
Hydrogen 
Ni t rogen 
Oxygen 

ASH FUSION ("C) OXIDIZING 
I n i t i a l  1245 1245 1285 1300 1230 
Softening 1265 1265 1320 1325 1285 
Hemi spher ica l  1290 1285 1355 1340 1305 
F l u i d  1325 1315 1400 1375 1450 
REDUCING 
I n i t i a l  1165 1155 1235 1220 1230 
Softening 1200 1195 1275 1255 1280 
Hemi spher ica l  1230 1225 1315 1280 1305 
F l u i d  1255 1240 1375 1325 1340 

ASH ANALYSIS 

Si02/A1203 Rat io  2.81 2.59 3.13 2.69 3.53 
Fou l i ng  Factor  0.54 0.56 0.35 0.61 0.18 
BaseIAcid Ra t io  0.36 0.39 0.19 0.30 0.18 
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8.2.3.3 A n a l y t i c a l  Procedures 

The f l o w  sheet may be d i v i ded  i n t o  f o u r  main 

sect ions:  

1. Size Analys is  

2. Head Ana lys is  

3. Washabi l i ty  Studies 

4. Product Analys is  

8.2.3.3.1 Size Analysis 

A more in-depth program o f  s i ze  

ana l ys i s  has been undertaken i n  1984 than i n  

prev ious years. Th is  i s  i n  response t o  the 

growing need f o r  i n fo rma t i on  on the  charac- 

t e r i s t i c s  o f  s ized  coal requ i red  by Gu l f  

Canada Resources Inc. 's market ing studies. 

Each sample was screened a t  several s izes (50 

mm, 25mm, 12mm. 6 mn, 1 mm, 0.5 mm, 0.25 

mm, 0.15 mm) both i n  i t s  na tura l  s tate,  and 

a f t e r  crushing the  coarsest  mater ia l  ( l a r g e r  

than 50 mm) t o  l e s s  than 50 mm. (Table 8.3) 

8.2.3.3.2 Head Analys is  

A complete ana lys is  o f  the raw 

coal from each sample was undertaken. The 

number o f  samples invo lved  and t h e i r  

r e l a t i v e l y  small s i z e  precluded the  



Seam 

0 

D 

D 

F 

G 

H 

H 

H 

H 

I 

I 

I 

I 

I 

I 

I 

Drill 
Hole 

84004 

84004 

84004 

84004 

84004 

84001 

84002 

84003 

84004 

84001 

84002 

84003 

A1 

A2 

A3 

A4 

Slope 

0.57 

0.59 

0.62 

0.68 

0.79 

0.83 

0.71 

0.62 

0.66 

0.59 

0.66 

0.66 

0.65 

0.57 

0.66 

0.45 

Table 8.3 

HOBBIT CREEK AREA 

SIZE CONSIST 

Intercept 

-0.91 

-1.12 

-1.15 

-1.63 

-1.62 

-1.41 

-1.17 

-1 .oo 
-1.52 

-1.24 

-1.01 

-0.98 

-1.16 

-0.79 

-0.87 

-0.62 
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Correlation 
Coefficient 

0.997 

0.998 

0.998 

0.998 

0.999 

0.999 

0.999 

0.999 

0.997 

0.999 

0.999 

0.999 

0.994 

0.995 

0.998 

0.988 



p o s s i b i l i t y  o f  head analys is  on each s i ze  

f r a c t i o n .  

8.2.3.3.3 F loat /Sink Data 

L i m i t a t i o n s  on sample quan t i t y  

a l so  prevented the  performance o f  complete 

washab i l i t y  s tud ies  on each s i z e  f rac t i on .  A 

compromise measure inc luded the combination 

o f  the  s i ze  f r a c t i o n s  between 50 mm and 6 imn, 

( 2  inches x 1/4 inch)  and between 6 mn and 

0.5 mm i n t o  two s ing le  samples f o r  each seam. 

Less sample was requ i red  f o r  representa t ive  

ana lys is  o f  the  0.5 mn x 0.15 mm f r a c t i o n  so 

t h i s  mater ia l  was f l o a t e d  separately. 

Previous studies i nd i ca ted  t h a t  v i r t u a l l y  a l l  

p e r t i n e n t  in fo rmat ion  could be gleaned from 

f l o t a t i o n  a t  0.10 S.G. i n t e r v a l s  between 1.40 

and 2.00 S.G. w i t h  one ex t ra  f l o t a t i o n  p o i n t  

a t  1.45 S.G. The 0.15 mm x 0 (100 mesh x 0 )  

f r a c t i o n  was no t  frothed, b u t  an ash deter- 

minat ion  was made. 

8.3 Coal Q u a l i t y  - Trenching Program 

8.3.1 In t roduc t i on  

Due t o  the  emphasis i n  the Hobbit  Creek exp lo ra t i on  

program on de l i nea t i on  o f  resources t h a t  are surface s t r i p -  

pable a t  low s t r i p p i n g  r a t i o s ,  there was a r e s t r i c t i o n  i n  



t h e  number o f  surface coal exposures t h a t  were o f  i n t e r e s t .  

Seam I, as the  seam o f  h ighes t  q u a l i t y  and best  c o n t i n u i t y  i n  

the  area, was the  t a r g e t  f o r  most operations. Explorat ion,  

there fore ,  centred on the  areas where seam I was c lose t o  

sur face w i t h  the  r e s u l t  t h a t  t h e  m a j o r i t y  o f  trenches 

excavated i n t e r s e c t  seam I. The fo l l ow ing  discussion concen- 

t r a t e s  exclusive1 y on various samples o f  t h i s  p a r t i c u l a r  

seam. 

For  a1 1 t rench samples, a n a l y t i c a l  i nves t i ga t i ons  are 

sub jec t  t o  a degree o f  i n te r fe rence  from ox ida t i on  o f  coal 

and rock. Moisture and v o l a t i l e s  are  s l i g h t l y  e levated 

r e l a t i v e  t o  what they would be f o r  the  same coal i n  d r i l l  

core (unoxi dized) i n te rsec t i on .  Ash l eve l s ,  because they are 

l i n k e d  to  moisture and ash, appear s l i g h t l y  depressed i n  a 

proximate ana lys is  w i t h  f i x e d  carbon l e v e l s  even more so. 

These e f f e c t s  are o f  r e l a t i v e l y  l i t t l e  concern i n  t h i s  

comparison o f  t rench sample analyses as a l l  samples, being 

from the  same seam, can be assumed t o  be subject  t o  compar- 

ab le  e f fec ts .  

8.3.2 Discussion 

Two d i f f e r e n t  i n t e r v a l s  w i t h i n  seam I were i nves t i ga t -  

ed a t  var ious t imes i n  the  Hobbi t  Creek area depending upon 

t h e  c u r r e n t  emphasis i n  explorat ion. I n  general, i t  has been 

found t h a t  a lower sec t ion  o f  the seam approximately two 

metres t h i c k  has a markedly low ash l e v e l  (9% t o  15%). The 

actual  thickness o f  t h i s  lower zone va r ies  i n  thickness from 

1.9 t o  2.3 metres bu t  i t  maintains i t s  character  through a l l  



substant ia ted i n t e r v a l s  o f  the  seam t o  date, from Hobbit  

Creek to L o s t  Ridge. The top o f  t h i s  zone i s  marked by a 

t h i n  l e n t i c u l a r  c lay  p a r t i n g  i n  most occurrences. A ser ies  

o f  rock pa r t i ngs  and bands over a 0.5 t o  1.5 metre i n t e r v a l  

separate the lower p a r t  o f  seam I from the upper par t ,  though 

occas iona l ly  (DDH 84002 f o r  example) the  upper p a r t  i s  absent 

e n t i r e l y  and the t o t a l  thickness o f  the  seam i s  comprised o f  

t h e  2 metres o f  low ash coal. 

Depending on whether the  lower p a r t  o f  the  seam has 

been recognized and sampled, ash l e v e l s  repor ted f o r  sect ions 

o f  seam I range from 9 t o  12% ( f o r  the  lower p a r t  on l y )  t o  

j u s t  over 20% f o r  the  seam as a whole. The "V.I.P." t rench 

on Hobbi t  Creek j u s t  below the  r a i l  grade has been sampled 

repeatedly ( t h i s  year  as TRC 84127) and analyzed as having a 

t o t a l  ash content  o f  18.1%. Close by, i n  TRC 84109, the 

lower 1.28 metres o f  seam I was sampled and y i e l d e d  coal w i th  

an ash l e v e l  o f  11.7%. 

The most subs tant ia l  trenches samples o f  seam I came 

from TRC 84143 which transected the p i t  created by bu l ldozer  

i n  September. These samples cons i s t  o f  10 b a r r e l s  o f  coal 

(approximately 1800 kg)  from fou r  d i f f e r e n t  loca t ions .  Over 

a 35 metre length  covered by the  samples the ash l e v e l  o f  the  

lower 1.9 metres ( o r  l e s s )  o f  the  seam varied, though not  

l i n e a r l y ,  from 12.3% t o  15.4%. I n  cases where p a r t  o f  the  

seam was missing due t o  eros ion the sampled thickness was 

reduced t o  as l i t t l e  as 1.2 metres, though the  ash l e v e l  

remained e s s e n t i a l l y  the  same. A compl icat ion associated 

w i t h  sampling coal from immediately beneath overburden, apar t  



from oxidat ion,  i s  the  p o s s i b i l i t y  o f  contamination o f  the 

sample dur ing  sampling by loose s u r f i c i a l  mater ia l .  It i s  

worth no t i ng  t h a t  the  sample s i t e  w i t h  the best  cover (even 

some o f  the  upper seam was present),  y i e l d e d  the sample w i t h  

the  lowest  ash l eve l .  

Several o ther  trenches, loca ted  around the perimeter 

o f  t h e  area designated f o r  p i t  excavation, were analyzed as a 

means o f  mon i to r ing  the  consistency o f  ash leve ls .  Three 

trenches were dug by backhoe along the west s ide o f  the 

B.C.R. subgrade (eas t  s ide o f  the  p i t ) .  These were numbered 
101 10d /& 

TRC 84DBi, 84002, and 84 (no r th  t o  south). As these were 

backhoe trenches and q u i t e  deep, there was r e l a t i v e l y  1 i t t l e  

c o n t r o l  on exac t ly  what p o r t i o n  o f  the  seam had been sampled, 

p a r t i c u l a r l y  as the  f l o o r  o f  the  seam was no t  reached i n  some 

cases. I n  TRC 84&, a 0.5 metre sample from near the  bottom 

o f  the  t rench (and the  seam?) contains 17.5% ash. TRC 84002 

and 84003 are q u i t e  c lose  together  and produced samples o f  

s i m i l a r  ash l e v e l  (22.9% and 22.7%) even though the t h i c k -  

nesses are somewhat d i f f e r e n t  (1.5 and 2.4 metres). 

A f u r t h e r  t rench along the western perimeter o f  the 

p i t  area (TRC 84 $0 a lso  in te rsec ted  coal from seam I. A 

2.3 metre sec t ion  o f  coal was noted and an ash l e v e l  o f  14% 

was recorded from the  analyzed sample. None o f  the l a t t e r  

f o u r  trenches discussed were sampled under idea l  condi t ions 

b u t  the  analyses do i n d i c a t e  consistency i n  the  character  o f  

sur face expressions o f  seam I. Moisture l e v e l s  a f t e r  a i r  

d r y i n g  range general ly  between 3.0% and 5.5% and v o l a t i l e s  

are  most o f t e n  measured between 3.4 and 6%. This value i s  



low r e l a t i v e  t o  previous experience on the Mount Klappan 

proper ty  b u t  appears t o  be a fea ture  o f  the  Hobbi t  Creek 

Area. 

8.4 Size Analys is  - Diamond D r i l l i n g  Program 

8.4.1 In t roduc t i on  

Due t o  an increas ing  i n t e r e s t  i n  es tab l i sh ing  a data 

base on the s i ze  cons i s t  o f  Mount Klappan coal, 1984 marked a 

departure from the previous procedures o f  d r i l l  core 

analysis.  Previously,  crushing o f  coal t o  3/8" and screening 

a t  0.5 mn and 0.15 rnm was based on considerat ions o f  the  

l i m i t s  imposed by preparat ion p l a n t  equipment. In fo rmat ion  

i s  now requ i red  on the  qua1 i t y  o f  coarse coal and therefore,  

a f t e r  determinat ion o f  the  na tura l  s i ze  d i s t r i b u t i o n ,  the  

coal i s  crushed no f i n e r  than two inches (50 mn) and then 

screened t o  a ser ies  o f  d imin ish ing sizes (as described i n  

8.2.3.3.1). 

8.4.2 Discussion 

Studies o f  the s i ze  d i s t r i b u t i o n s  o f  Appalachian coal s  

(Frumerman and Baetens, 1984) have y ie lded  several noteworthy 

observations. 'The study was based on channel samples taken 

from the face o f  seams exp lo i t ed  a t  159 mines through 

Pennsylvania, West V i rg in ia ,  and Wyoming. As s i ze  

d i s t r i b u t i o n  data i s  usua l l y  presented graph ica l l y  w i t h  l o g  

scales along both axes, i t  fo l l ows  t h a t  a l i n e a r  regression 

f o r  s ize  data cou ld  be ca lcu la ted  us ing the logs  o f  both s i ze  

and weight percent data. I n  p rac t ice ,  f o r  each s ing le  sample - 87 - 



t h e  c o r r e l a t i o n  c o e f f i c i e n t  ( r )  i s  genera l l y  very h igh  

(g rea te r  than 0.99) i n d i c a t i n g  a very s t rong r e l a t i o n s h i p  

between the  populat ions. 

1 i nea r  regression formula i s  expressed as: 

( log( lOO/R(x)))  = n l o g  ( x )  + b 

I n  t h i s  expression " x " i s  the  screen s i ze  expressed i n  

m i l l i m e t r e s  ( o r  any constant u n i t  o f  convenience) and R(x)  i s  

t h e  cumulat ive amount o f  sample by percentage - re ta ined  on 

the  screen o f  t h a t  size. The l e t t e r  "n" i s  described as the 

d i s t r i b u t i o n  constant  and represents the  slope o f  the  l i n e  

t h a t  would appear on a graphical representat ion. The l e t t e r  

"b" i s  the  i n t e r c e p t  along the ord ina te  ( v e r t i c a l  ax is ) .  

Both " n '  and "b" have numerical values when the regression i s  

ca l cu la ted  f o r  an actual  populat ion o f  s i z e  d i s t r i b u t i o n  

points .  By examining these values a s ign i f i cance  f o r  the 

whole populat ion can be derived. 

When the  slope (n)  i s  a l a r g e r  value the l i n e  on the  

graph appears steeper. As s i ze  d i s t r i b u t i o n  graphs are 

usua l l y  drawn w i t h  l a r g e  sizes t o  the r i g h t  and zero t o  the 

l e f t ,  and w i t h  0% re ta ined  a t  the top and 100% a t  the bottom, 

a steeper l i n e  means t h a t  as the s ize  o f  the screen i s  

reduced (a move from r i g h t  t o  l e f t ) ,  the amount re ta ined 

increases qu i ck l y  ( t h e  move downward on the graph i s  rap id ) .  

Th is  s i t u a t i o n  would occur i n  a mater ia l  w i t h  a h igh  

p ropo r t i on  o f  coarse mater ia l .  By contrast ,  i f  the  slope i s  

a low number, the  graphed l i n e  has a shallow slope, and there 

i s  a r e l a t i v e l y  more f i n e  mater ia l .  
- 88 - 



The same r e l a t i o n s h i p  e x i s t s  w i t h  the  i n t e r c e p t  value. 

The i n t e r c e p t  i s  determined through e l i m i n a t i n g  the  func t i on  

n  l o g  ( x )  by s e t t i n g  l o g  ( x )  equal t o  zero. Th is  occurs when 

x  equals 1 ( 1  m i l l i m e t r e ) ,  and the  i n t e r c e p t  can the re fo re  be 

evaluated t o  prov ide the  weight percent re ta ined  when the 

screen s i ze  i s  1 mm. A small number as the  i n t e r c e p t  means 

t h a t  l e s s  mater ia l  i s  re ta ined a t  1 mm because more mater ia l  

i s  f i n e r  than t h i s  size. 

I n  the c i t e d  study, i t  was found t h a t  coals  from a l l  

mines v i s i t e d ,  i f  handled i n  a  s i m i l a r  manner, had comparable 

s i z e  d i s t r i b u t i o n s ,  p a r t i c u l a r l y  w i t h  regard to  slope. I n  

f ac t ,  an average equat ion could be generated t h a t  expressed 

representa t ive  s i ze  d i s t r i b u t i o n  f o r  a l l  coals  from a1 1  

mines. 

I d e n t i c a l  t r ea ted  was app l ied  t o  the s i ze  d i s t r i b u -  

t i o n s  measured from 1984 Mount Klappan d r i l l  core. The 

numbers der ived from l i n e a r  regression ca l cu la t i ons  were, o f  

course, d i f f e r e n t  from those found i n  the  Appalachian study, 

b u t  a  f a i r l y  c lose r e l a t i o n s h i p  was discovered, not  only  

w i t h i n  each seam, b u t  a lso  among a l l  seams. For a l l  d r i l l  

core samples represent ing whole, unoxidized seams, the  slope 

o f  the  regression l i n e  var ied  between 0.57 and 0.83 w i t h  an 

average expression being: 

l o g  ( l o g  100) = 0.67 l o g  ( s i z e )  - 1.12 
iagx 



(where the  weight i s  cumulat ive weight o f  

sample re ta ined  a t  t h e  respect ive screen 

s ize) .  

The i n t e r c e p t  f o r  the  same group o f  samples var ies  

genera l l y  from -0.91 t o  -1.63. (See Table 8.2). 

Not only  has t h i s  regression formula es tab l ished t h a t  

t h e r e  i s  a general proper ty  wide correspondence i n  the  s i z e  

d i s t r i b u t i o n  o f  Mount Klappan coal seams (which extends 

through the  Hobbi t  Creek Area), i t a lso  provides a ya rds t i ck  

w i t h  which new samples can be e a s i l y  compared. 

The Hobbi t  Creek s u i t e  o f  s i z e  analyses provides a 

lesson i n  the  necessi ty  o f  considerat ion o f  a l l  the  values 

a v a i l a b l e  from a l i n e a r  regression. There i s  no t  a 

p a r t i c u l a r l y  c lose correspondence among the  whole group o f  

samples from d r i l l  holes i n  the  Hobbi t  Creek Area, b u t  review 

o f  a l l  ava i l ab le  data can i n d i c a t e  the  reasons f o r  dev ia t i on  

o f  some samples from the average. 

Seam 0, i n  three i n te rsec t i ons  has a general ly  lower 

than average slope and i n te rcep t ,  i n d i c a t i n g  a somewhat f i n e  

s i z e  d i s t r i b u t i o n .  I n  addi t ion,  the  c o r r e l a t i o n  c o e f f i c i e n t  

i s ,  wh i l e  s t i l l  extremely high, a l i t t l e  lower than most 

others. Graphing o f  these s ize  populat ions ill ust ra tes  the 

reason (F igure 8.3). Three s l i g h t l y  concave downward, 

p a r a l l e l  l i n e s  are produced which suggests a s l i g h t  degree o f  

a t t r i t i o n  w i t h i n  the  sample. Indeed, s t r u c t u r a l  disturbance 

has n o t  only repeated the same seam three times i n  the same 



A Seam D 1 4 3 . 8 1  m DDH84004 
B Seam D 251 .22  m DDH84004 
C Seam D 3 0 1 . 1 7  rn DDH84004 

F i g u r e  8 . 3  

SIZE Dl STR I BUTION CURVE 
Seam D 

G R A I N S I Z E  l m m  1 



d r i l l  hole, but ,  i n  the  h ighest  occurrence ( l a s t  on the l i s t  

i n  Table 8.21 a l so  fo lded the seam on i t s e l f  m u l t i p l e  times 

i n  a s ing le  band o f  coal. The coal i n  t h i s  seam has been 

crushed p r i o r  t o  e x t r a c t i o n  i n  the d r i l l  core. 

Seams F and G, may have b e n e f i t t e d  from the ca re fu l  

crushing which has preserved the  absolute maximum poss ib le  

quan t i t y  o f  coarse mater ia l .  Both seams have extremely h igh  

values f o r  a l l  parameters o f  the l i n e a r  regression. Seam F 

conta ins a very h igh  propor t ion  o f  ash (59.5%, see Table 8.1) 

which would make the  sample i n  t o t a l  l ess  b r i t t l e  compared 

w i t h  coal, and able t o  f r a c t u r e  gent ly  ra the r  than sha t te r i ng  

on care fu l  breakage and mainta in a h igh percentage o f  coarse 

mater ia l .  The H.G.1 o f  seam F, which i s  measured on smal ler 

pieces (as a standard procedure) and i s  no t  subject  t o  

procedural bases, i s  56 as would be expected i n  a coal 

conta in ing  t h i s  much ash i n  Mount Klappan. Seam G has a much 

lower ash l e v e l  (32.9%) bu t  when graphed d isp lays  an 

unnatural  concave upward k ink  (F igure  8.4). This  i s  l i k e l y  

t h e  r e s u l t  o f  having been crushed j u s t  enough t o  have every 

p iece pass 50 mm, l eav ing  an abnormally h igh percentage o f  

coarse mater ia l .  Unfor tunate ly  a Hardgrove measurement i s  

n o t  ava i l ab le  f o r  seam G, b u t  i t  should be r e l a t i v e l y  low. 

Seam H i s  unusual i n  t h a t  each occurrence has a 

s l i g h t l y  d i f f e r e n t  s i z e  d i s t r i b u t i o n ,  however, a1 1 occur- 

rences averaged together  produce a r e s u l t  not  too d i f f e r e n t  

from the regional  average. The slopes and i n te rcep ts  from 

DDH 84001, 84002 and 84003 imply gent ly  d iverg ing  bu t  almost 

p a r a l l e l  t rends (F igure 8.5). I n  84004, the very h igh 



4 Seam F 7 9 . 7 5  m DDH84004 
B Seam G 5 7 . 6 8  m DDH84004 

F i g u r e  8 . 4  

Sl ZE Dl STR I BUTION CURVE 
Seams F and G 



Seam H 5 0 .  
Seam H 5 4 .  

84001 
84002 

Seam H 48 .38  m DDH84003 
Seam H 3 2 . 8 6  m DD1184004 

G R A I N S I Z E  I m m  I 

F i g u r e  8 . 5  

SIZE DISTRIBUTION CURVE 
Seam tl 



percentage o f  + 6  mm mater ia l  and the low c o r r e l a t i o n  coef- 

f i c i e n t  are again symptomatic o f  an unnatural d i s t r i b u t i o n .  

As w i t h  G t h e r e  i s  a  concave upward bend i n  the l i n e  p o i n t i n g  

t o  the  unusual ly h igh  preservat ion o f  coarse par t i cu les .  The 

l e s s e r  var iance e x h i b i t e d  by the  f i r s t  three samples i s  

caused by d i f fe rences i n  ox ida t i on  and s t r u c t u r a l  

disturbance. A l l  these occurrences are  i n  a  somewhat 

d is tu rbed area and are f a i r l y  c lose t o  the  surface. 

Most i n te rsec t i ons  o f  seam I show f a i r l y  normal s i ze  

d i s t r i b u t i o n s  w i t h  minor va r i a t i on ,  b u t  most notable are the  

d i s t r i b u t i o n s  o f  samples A2 through A4. These are t rench 

samples from TRC 84143 and a l l  show ra the r  low i n t e r c e p t  

values and values f o r  % +6 mm (F igure 8.6). The explanat ion 

f o r  t h i s  i s  very s t ra ight forward,  the decrease i n  coarse 

mater ia l  i s  a  func t i on  o f  weathering. A 1  has a  normal 

d i s t r i b u t i o n  and the greates t  amount o f  cover (see discussion 

i n  Sect ion 8.3.2) wh i l e  A2 and A3 are much more weathered, 

having been considerably more exposed. A4 i s  a  p l y  sample 

from immediately above A 1  and shows the r e s u l t  o f  having 

absorbed the bu lk  o f  ox ida t i on  e f fec ts .  The s ize  cons i s t  o f  

A4 p a r t i c l e  i s  very degraded w i t h  much h igher  q u a n t i t i e s  o f  

f ines .  



H Seam I A1 TRC84143  
B Seam I A 2  TRC84143  
C Seam I A3 TRC84143  
n Seam 1 4 4  TRC84143  
F Seam 1 2 2 . 7 3  rn DDH84001 
F Seam I 2 4 . 1 5  m DDH84002 
G Seam I 1 8 . 9 9  m DDM84003 GRAINSIZE Inn l 

F i g u r e  8 : 6  

SIZE DISTRIBUTION CURVE 
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8.5 Raw Coal Q u a l i t y  - Diamond D r i l l i n g  Program 

8.5.1 In t roduc t i on  

The s t ra tegy  o f  concentrat ing on the surface mineable 

resource a t  t h i s  t ime i n  the Hobbit  Creek area i s  wel l  

advised, as some work i s  y e t  requ i red  t o  resolve the s t ruc-  

t u r a l  complexi t ies t h a t  appear t o  be dominant a t  depth. 

Through the  i n i t i a l  100 metres o f  s t ra ta ,  s t ruc tu res  on a 

reg iona l  scale appears f a i r l y  simple and seams I and H are 

e a s i l y  t raceable from d r i l l  ho le t o  d r i l l  ho le over distances 

o f  over 1 k i lometer .  Beneath 100 metres (and seam F )  the  

s i t u a t i o n  i s  q u i t e  d i f f e r e n t  and, as mentioned prev iously ,  

seam D i s  i n t e r p r e t e d  t o  reoccur several times i n  DOH 84004. 

Because o f  the shallow depth o f  most o f  the d r i l l i n g  i n  1984 

and the s t r u c t u r e  t h a t  a f f e c t s  the one hole t h a t  does pene- 

t r a t e  to  deeper l eve l s ,  only  a l i m i t e d  number o f  seams are 

represented by samples f o r  d r i l l  core coal qua l i t y .  

8.5.2 Seam D 

8.5.2.1 Occurrence 

Both samples o f  seam D are taken from 

DOH 84004, one occur r ing  a t  251 metre depth and the 

o the r  a t  301 metres. A t h i r d  occurrence between 143 

and 161 metres i s  severely contor ted by s t ruc tu re  and 

cannot be r e l i a b l y  considered i n  terms o f  coal 

qua1 i t y  . 



8.5.2.2 Coal Q u a l i t y  

The two occurrences o f  seam D are  very 

s i m i l a r  i n  a l l  respects o f  coal qua1 i t y  and the 

average i s  t he re fo re  qu i te  representat ive.  The seam 

i s  f a i r l y  low i n  ash (29.3%) and q u i t e  low i n  sulphur. 

V o l a t i l e s  and oxygen l e v e l s  i n d i c a t e  t h a t  i t  i s  one o f  

t h e  few seams in te rsec ted  i n  the area t h a t  i s  most 

l i k e l y  unoxidized. The thickness o f  the  seam va r ies  

from one occurrence t o  the  other  (3.43 metres a t  the  

h igher  l e v e l  and 4.57 metres below) bu t  t h i s  i s  n o t  

s u r p r i s i n g  consider ing the  s t ruc tu re  i n  which i t  i s  

involved. The h igh  H.G.I. a lso  suggests a  degree o f  

f r a c t u r i n g  has taken place. A t  shallow depth, t h i s  

seam, w i t h  i t s  thickness and q u a l i t y  would be a  

worthwhi le prospect. 

8.5.3 Seam F 

8.5.3.1 Occurrence 

There i s  only  one i n t e r s e c t i o n  o f  seam F, i n  

the  immediate v i c i n i t y ,  a t  80 metres depth i n  84004. 

I t s  thickness here i s  1.05 metres. 

8.5.3.2 Coal Q u a l i t y  

Seam F i s  bare ly  worthy o f  i n c l u s i o n  i n  a  

d iscussion o f  p o t e n t i a l  coal resources as i t  i s  q u i t e  

t h i n  and has a  very h igh (59.5%) ash l e v e l .  This,  



however, i s  the  on ly  l o c a l  coal occurrence a t  t h i s  

s t r a t i g r a p h i c  l e v e l  and i s  repor ted f o r  poss ib le  

f u t u r e  co r re la t i on .  

8.5.4 Seam G 

8.5.4.1 Occurrence 

Seam G occurs a t  a depth o f  58 metres i n  

DOH 84004 w i t h  a thickness o f  1.94 metres. A mark o f  

i t s  c o n t i n u i t y  i s  t h a t  i t  a1 so occurs a t  118 metres 

depth i n  DOH 82001 a t  a d is tance o f  1.2 k i lometers  

from 84004. I t s  thickness here i s  approximately 1.7 

metres (determined w i thout  geophysical logs) .  

8.5.4.2 Coal Q u a l i t y  

Seam G has acceptable bu t  no t  except ional 

raw coal q u a l i t y  w i t h  an ash l e v e l  o f  32.9%. Vola- 

t i l e s  are elevated ( a t  10.l%), suggesting some degree 

o f  weathering. Several f ac to rs  po in t s  t o  the poss ib i -  

1 i t y  o f  secondary m ine ra l i za t i on  contaminating the 

seam. Sulphur l e v e l s  are q u i t e  h igh (1.55%) and only 

h a l f  o f  t h i s  content  i s  combustible, i n d i c a t i n g  the 

presence o f  p y r i t e .  Calcium and magnesium oxide 

l e v e l s  a re  a lso  e levated which o f f e r s  evidence ( i n  the  

absence o f  a carbon d iox ide  measurement) o f  the source 

o f  the  excess v o l a t i l e s .  



8.5.5 Seam H 

8.5.5.1 Occurrence 

Seam H occurs a t  shallow depths i n  a l l  f ou r  

o f  the 1984 Hobbit  Creek diamond d r i l l  holes. It 

appears as a 1.62 metre seam a t  30.3 metres depth i n  

DDH 84001; a 1.65 metre seam a t  55 metres depth i n  

DOH 84002; a 1.03 metre seam a t  48 metres depth i n  

DDH 84003; a 1.70 metre seam a t  33 metres depth i n  

DDH 84004; and, a lso  as a 1.54 metre seam a t  94 metres 

depth i n  82001. 

8.5.5.2 Coal Q u a l i t y  

As cons is ten t  as seam H i s  i n  thickness, i t  

a l s o  va r ies  l i t t l e  i n  qua l i t y .  With s l i g h t  

f l u c t u a t i o n  each occurrence o f  seam H has a qua1 i t y  

q u i t e  s i m i l a r  t o  the repor ted average. The v o l a t i l e  

l e v e l  i s  ra i sed  due t o  most occurrences o f  the seam 

being q u i t e  shallow. Sulphur l eve l  s are s l i g h t l y  

h igher  than average, bu t  the average value i s  mis- 

leading, as i t  i s  a c t u a l l y  the  product o f  several 

normal values a t  around 0.5% and one h igh  value 

(1.25%) from an i n t e r s e c t i o n  conta in ing  p y r i t e .  The 

thinness o f  seam H combined w i t h  i t s  ash l e v e l  do not  

make l a r g e  con t r i bu t i ons  t o  the resource bu t  seam H 

f i n d s  i t s  use i n  t h i s  area as a cons is ten t  s t r a t i -  

graphic marker. 



8.5.6 Seam I 

8.5.6.1 Occurrence 

Seam I was the t a r g e t  o f  d r i l l i n g  i n  a l l  

ho les bu t  was so c lose t o  the surface a t  some 

loca t i ons  t h a t  i t  was l o s t  i n  overburden and could no t  

be cored. Samples were taken from 24 metres i n  

DOH 84002 (2.22 metres th i ck ) ;  19 metres i n  DDH 84003 

( a t  4.16 metres thickness);  and from 57 metres i n  

DOH 82001 w i t h  a 6.97 metre thickness i n c l u d i n g  a 1 

metre mid seam rock par t ing .  

8.5.6.2 Coal Q u a l i t y  

Two d i f f e r e n t  q u a l i t y  l i s t i n g s  are given f o r  

seam I, represent ing the  whole seam and the lower two 

metres (see discussion o f  Sect ion 8.3). Apart from 

ash l e v e l ,  most aspects o f  the q u a l i t y  o f  these two 

i n t e r v a l s  o f  the  seam are e n t i r e l y  comparable. There 

i s ,  su rp r i s i ng l y ,  very l i t t l e  a f f e c t  on ash mineral 

composit ion through the  add i t i on  o f  the ex t ra  rock 

mater ia l  i n  the upper p a r t  o f  the seam. V o l a t i l e s  a lso  

a r e  unaf fected by the  presence o r  absence o f  the ex t ra  

ash, bu t  are uni formly i n f l a t e d  by ox idat ion.  A l l  

i n te rsec t i ons  o f  seam I a r e  a t  q u i t e  shallow depths. 

Oxygen l e v e l s  a lso  appear elevated and the contents o f  

ca lc ium and magnesium, as i n  seam G, suggest t h a t  some 

secondary m ine ra l i za t i on  may have taken place. 



8.6 PRODUCT YIELDS 

8.6.1 In t roduc t i on  

As discussed i n  Sect ion 8.2, the  coal qua1 i t y  ana lys is  

program f o r  1984 d i f f e r s  from the procedures o f  previous 

years i n  several respects, i n c l u d i n g  the  design o f  

washab i l i t y  tes t ing .  Four s i ze  f r a c t i o n s  were subjected t o  

separate washabi l i tes t o  prov ide product y i e l d  in fo rmat ion  

d i r e c t l y  r e l a t a b l e  t o  the spec i f i ca t i ons  o f  demands f o r  sized 

product. A l l  samples discussed here, taken i n  1984 from the 

p i t  area, have received e s s e n t i a l l y  the  same treatment and 

can be r e a d i l y  compared. 

The r e s u l t s  o f  y i e l d  c a l c u l a t i o n  are repor ted on Table 

8.4. Y i e l d  f i gu res  were generated us ing a  computerized 

washplant simulat ion. Cleaning e f f i c i e n c y  f o r  a1 1  coal down 

t o  0.13 mm were those o f  drum equipment (heavy metal 

vessels).  The 0.15 mm coal was no t  washed b u t  d i rec ted  i n  

raw s ta te  t o  the 25% ash product. The three products tes ted  

f o r  the  s i ze  f r a c t i o n s  o f  each soon are successive products, 

e x t r a c t i o n  o f  h igh  ash products fo l lows t h a t  o f  low ash 

products. The seam samples inc luded i n  these ca l cu la t i ons  

and averaging f o r  t h i s  t a b l e  are exac t ly  the same as those 

f o r  which raw coal q u a l i t y  i s  repor ted i n  Table 8.3. 

Product coal analyses are no t  i nd i ca ted  i n  t h i s  

d iscussion as, i n  general, they are no t  avai lab le.  Product 

ana lys is  was no t  a  p a r t  o f  the  a n a l y t i c a l  program performed 

i n  A p r i l  and the low y i e l d s  o f  some o f  the  seams in te rsec ted  



Table  8.4 

CLEAN COAL YIELDS 
HOBBIT CREEK AREA 

Seam Ash 

D 5 
10 
25 

Tota l  

F 5 
10 
2 5 

Tota l  

G 5 
10 
25 

Tota l  

H 5 
10 
25 

Tota l  

I 5 
10 
2 5 

Total  

I 5  
Lower 10 

2 5 

Total  34.64 37.36 6.90 6.10 

T o t a l  

16.76 
4.63 

42.84 

64.23 

2.86 
0.73 
3.51 

7.10 

4.40 
9.09 
51.88 

65.37 

6.44 
2.14 
22.41 

31 .OO 

26.38 
23.26 
27.56 

77.20 

31.41 
24.23 
29.36 

85.00 



i n  the cont inuat ion  o f  DDH 84-004 d i d  no t  warrant product 

q u a l i t y  analysis.  A t  any rate,  t y p i c a l  product q u a l i t y  can 

be expected to conform w i t h  t h a t  seen general ly  across the  

M t .  Klappan proper ty  (See Table 8.1). 

8.6.2 5% Ash Product Y i e l d  

Y ie lds  o f  5% ash product coal expressed seam by seam 

(Table 8.4) a re  very much as might be expected from look ing  

a t  t h e  average head analyses o f  each seam. Seams D and I, 

w i t h  the  lowest  head ash are  by a considerable margin, 

capable o f  product ion o f  the  most 5% ash product. For a l l  

seams, there i s  a c l e a r  tendency, due t o  the l i b e r a t i o n  

e f f e c t ,  towards h igher  y i e l d s  i n  coal sized to middle ranges 

( 6  x 0.3 mm) then i n  coarse coal (50 x 6 mn). O f  the seams 

o f  lower capaci ty  seam G, w i t h  a head ash only  s l i g h t l y  

g rea ter  than D produces r e l a t i v e l y  l i t t l e  5% ash product. 

Seam H has a head ash even h igher  than seam G bu t  can produce 

more f i n e  ( l e s s  than 6 n) 5% ash product. Seam F i s  very 

h i g h  i n  ash and has correspondingly poor y i e l d s  o f  a l l  

products. 

The reason f o r  separate considerat ion o f  the lower 2 m 

i n t e r v a l  o f  seam I, compared w i t h  the  whole o f  seam I i s  

c l e a r  on Table 8.4. Yie lds o f  5% ash product i n  a l l  sizes 

a r e  h igher  f o r  the c leaner i n t e r v a l  than f o r  the  e n t i r e  seam 

( i n c l u d i n g  those cen t ra l  h igh ash po r t i on ) .  



8.6.3 10% Ash Product Y i e l d  

I n  general, seams w i t h  substant ia l  p o t e n t i a l  f o r  5% 

ash coal,  can produce l esse r  amounts o f  10% ash i n t e r e s t  as a 

second product. Th is  i s  noted i n  bo th  seams D and I, 

although 10% ash y i e l d s  f o r  seam I are very near ly  as h igh  as 

f o r  5% ash coal. Seams F and H a l so  f o l l o w  three tendency, 

b u t  the  washab i l i t y  o f  seam G i s  such tha t ,  i n  coarser coals, 

b e t t e r  separat ion i s  achieved a t  an ash l e v e l  o f  10% than a t  

5%. 

The peaking o f  product y i e l d  i n  the middle s i z e  ranges 

i s  no t  noted i n  the  10% ash product ion from most seams. 

Where l i b e r a t i o n  has acted to release 5% ash product ( i n  the 

6 x 0.5 mn f r a c t i o n )  l i t t l e  add i t iona l  low ash (10%) 

product ion i s  possible. I n  the 50 x 6 mn f r a c t i o n  a 

subs tant ia l  quan t i t y  o f  h igh qua1 i t y  coal i n t e r v a l  t h a t  j u s t  

f a i l e d  t o  f l o a t  a t  the  5% po in t ,  readly repor ted to the 10% 

ash product. (See seams G, H and I), y i e l d s  f o r  seam F are 

too  low t o  be s i g n i f i c a n t ,  and the y i e l d s  o f  low ash coal 

( l e s s  than 10%) i n  the  coarse funct ions o f  seam D are  a lso  

q u i t e  low). 

8.6.4 B r i q u e t t i n g  Coal Product Y i e l d  

Y ie lds  o f  b r i q u e t t i n g  coal (around 25% ash) a re  q u i t e  

h igh  f o r  must seams, w i t h  the  exceptions o f  seam I, where 

most coal has already gave t o  5% and 10% ash products and 

seam F, where coal q u a l i t y  i s  general ly  very poor. Seam D, 

G, and H have y i e l d s  o f  b r i q u e t t i n g  coal h igh than the 5% and 

10% ash products combined. The favourable y i e l d s  expected - 105 - 
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Appendlx B 

MOUNT KLAPPAN COAL PROJECT LICENCES 

SUMMIT-NASS-SKEENA AREA 

Sumi t Area 

Ef fect lve  
Licence Date 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Sept. 1/81 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/83 

Mar. 15/83 

Mar. 15/83 

Mar. 15/83 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

1984 

Hectares 

140.5 

140.0 

280.0 

277.0 

280.0 

280.0 

108.0 

281 .O 

204.0 

280.0 

280.0 

172.0 

275.0 

280.0 

115.0 

260.0 

281.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

Series 

1044-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-6 

104-H-6 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

1044-7 

104-H-7 

104-H-7 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

Block 

D 
D 

D 

D 
D 

H 

H 

D 
D 
D 

D 
D 
0 

D 

E 
E 

D 
D 
D 

D 
A 

A 

A 

A 

A 



S u m i t  Area (cont'd) 

Licence Effective 
Date 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Hectares 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

261.0 

280.0 

280.0 

280.0 

154.0 

274.0 

280.0 

280.0 

Series 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

Block 

A 

A 

A 

A 

G 

G 

G 

G 

G 

G 

G 

G 

G 
G 
G 
H 
H 
H 

H 
H 
H 
H 
H 
H 
H 
D 

0 

* Licence s p l i t  between Summit-Nass-Skeena and Lost-Fox Areas. 

Sumnit Area Total Hectares = 13 582.5 



Mass Area 
Licence E f fec t ive  

Date 

Sept. 1/81 

Sept. 1/81 

Mar. 15/83 

Mar. 15/83 

Mar. 15/83 

Mar. 15/83 

Mar. 15/83 

Mar. 15/83 

Mar. 15/83 

Mar. 15/83 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Hectares Block 



Nass Area (cont'd) 
Licence Ef fect ive  Hectares Series Block 

Date 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Nass Area Total Hectares = 10 678 

Skeena Area 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 



Skeena Area (cont'd) 

Licence Effective 
Date 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Jan. 10/84 

Skeena Area Total Hectares = 9000 

Hectares 

281 

281 

281 

281 

281 

281 

281 

281 

281 

281 

281 

281 

281 

281 

281 

281 

281 

281 

281 

281 

Series 

104-H-2 

104-H-2 

104-H-3 

104-H-3 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

Block 

G 

J 

K 

K 

K 

K 

K 

L 

F 

F 
F 
G 

G 

G 

G 
G 

G 

G 

G 
G 

Summit-Nass-Skeena Area Total Hectares = 33 260.5 



Appendix B 

MOUNT KLAPPAN COAL PROJECT LICENCES 

Hobbl t-Broatch Area 

Licence E f f e c t l v e  
Date 

Sept. 1/81 

Sept. 1/81 
Sept. 1/81 
Sept. 1/81 
Dec. 31/82 

Dec. 31/82 

Sept. 1/81 
Dec. 31/82 
Dec. 31/82 
Sept. 1/81 

Sept. 1/81 
Sept. 1/81 
Sept. 1/81 
Dec. 31/82 

Sept. 1/84 
Dec. 31/82 
Oec. 31/82 
Sept. 1/81 

Sept. 1/81 
Sept. 1/81 
Dec. 31/82 
Dec. 31/82 

Dec. 31/82 
Mar. 18/82 

Mar. 15/83 
Mar. 15/83 
Mar. 15/83 
Mar. 15/83 

Mar. 15/83 

1984 

Hectares 

281 
281 

32 
224 

281 

281 

98 
281 
281 
281 

281 
281 
281 
281 

281 
281 
281 
61 

167 
265 

281 
281 

257 
281 

281 
281 
281 
278 

281 

Ser ies  

104-H-2 
104-H-2 

104-H-2 
104-H-2 
104-H-2 

104-H-2 

104-H-2 
104-H-2 
104-H-2 
104-H-2 

104-H-2 
104-H-2 
104-H-2 
104-H-2 

104-H-2 
104-H-2 

104-H-2 
104-H-7 

104-H-7 
104-H-7 

104-H-7 
104-H-7 

104-H-7 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 

104-H-2 

Block 

J 

J 
J 
J 
J 
J 
J 
J 
J 
K 

K 
K 
K 
K 

K 
K 
K 

B 
B 
B 
C 
C 
C 
J 
J 
J 

J 
J 

J 



Hobbi t-Broatch Area (cont'd) 

Licence E f fec t ive  Hectares Series Block 
Date 

7559 June 30/83 22 104-H-7 B 

7560 June 30/83 153 104-H-7 C 

7723 Jan. 10/84 281 104-H-2 J 

7724 Jan. 10/84 250 104-H-2 J 

7725 Jan. 10/84 7 104-H-2 J 

Hobbit-Broatch Area Total Hectares = 7 996 



Appendix B 

MOUNT KLAPPAN COAL PROJECT LICENCES 

1984 

Lost-Fox Area 

Licence Ef fect ive  
Date 

Sept. 1/81 

Sept. 1/81 

Sept. 1/81 

Sept. 1/81 

Sept. 1/81 

Sept. 1/81 

Sept. 1/81 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Sept. 1/81 

Dec. 31/82 

Sept. 1/81 

Sept. 1/81 

Dec. 31/82 

Dec. 31/82 

Sept. 1/81 

Oec. 31/82 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Sept. 1/81 

Sept. 1/81 

Oec. 31/82 

Hectares Series Block 



Lost-Fox Area (cont'd) 

Licence Ef fect ive  Hectares Series Block 
Date 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Sept. 1/81 

Oct. 21/82 

Oct. 21/82 

June 30/83 

* Licence s p l i t  between Lost-Fox and Summit-Nass-Skeena Areas 

Lost-Fox Area Total Hectares = 8 757.5 



APPENDIX C 

RESOURCE DATA AND CALCULATIONS 



MEASURED RESOURCE TABLES 



HOBBIT BROATCH : RESOURCE CALCULATIONS December 1904 FILENAHE: tiESiO00 

SECTION: 1004 
RESOURCE TYPE: IEASURED 

SEA1 SEAll THK SPEC 6RAV SEAH LENGTH INFLUENCE TOTAL TONNES TOTAL TONES TGTAL TONNES 
Y AHE (a) t t 183) I m )  a SEA% )=0.5m SEAM >=1.01 SEA% i=2.05 

TOTAL TOWNES THIS SECTON: 



HOBBIT BROATCH : RESOURCE CALCULATIONS Decerber 1984 

SECT I ON: 1250 
RESOURCE TYPE: HEASURED 

SEAR 
NAnE 

SEAn THK SPEC GRAV SEAH LEN6TH INFiUENCE TDTBL TONNE5 TOTAL TDNNES ~OTHL TONNE5 
hi W a 3 )  ia i  11) SEAM )=0.5~ SEMS >=la 0a SEHMS >=2.01n 

TOTAL TONNE5 THIS SECTUN: 



HOB01 T BAOATCH : RESOURCE CALCULATIONS Decerbw 1904 FILEHAHE: HES1750 

SEETIOH: 1750 
RESOURCE TYPE: HEASMED 

SEIH SEAH THK SPEC 6RAV SEAH LENGTH INFLUENCE TOTAL TONNES TOTAL TONNES TOTAL TOMES 
N ANE (a) i t f a 3 1  W a SEAM )=0.5r SEMS )=l.O# SEAM )=Z. Om 



HOBB 17 BROkTCH : RESOURCE CALCULATIONS Decerber 1984 FILE NBHE: hES153b 

SECTION: 1500 
RESOURCE TYPE: NEASURED 

SEA1 SEAN THK SPEC GRAV SEM LENGTH INFLUENCE TOTAL TONNE5 TOTAL TONkfS TOTAL TONNE5 
# M E  ( a )  (t /m3i (11 i d  S E W  )=0.5a SEMS i = l a O a  SEMS N . $ r  

TOTAL TDNNES THIS SECTON: 



HOBBIT BRDATCH : RESDURCE CALCULATIONS December 1984 F I L E  NME: RE52000 

SECTION: 2000 
RESOURCE TYPE: HEASURED 

SEAR SEAR THK SPEC GRAV SEM LENGTH INFLUEKE TOTAL TONNES TOTAL TONNES TOTAL TONNES 
ME (rl Wr3) (a) a SEAHS >=0.5a SEMS >=la 01 SEhtlS >=Z.Oa 

------------- ------------- ------------- 
SEA% )=6. St!: SEAHS >=I. OH: 5EM S i=2. GI!: 

TOTAL TONNES THIS SECTON: 0.0 0.0 c, 4; 



HOBBIT BROATCH : RESOURCE CALCULATIONS December 1984 FILE NAHE: flES2150 

SECTION: 2250 
RESOURCE TYPE: HEASURU) 

SEM SEAH THK SPEC 6RAV SEAH LENGTH INFLUENCE TOTAL TONNES TOTAL TOMES TOTAL TONNES 
N All€ ((11 W m 3 )  {a) (a) SEARS )=O,Ss SEAHS >=I. 0m SEAflS >=2. Om 



HOBBI T BROATCH : RESOURCE CALCULATIONS December 1984 FILE #ARE: tfES2500 

SECTION: 2500 
RESOURCE TYPE: HEASURED 

SEM SEA! THK SPEC 6RAV SEAN LENGTH IWFLUEtlCE TOTAL TONNES TOTlL TDNNES TOTAL TONNES 
NME ir) Wr3) (11 m SEAHS )=0.5r SEMS )=l.Om SEAHS )=2. Oa 

------------- ------------- ------------- 
SEAHS >=Om SK: SEkHS >=i .3H: SEMS >=L un: 

TOTAL TONNES THIS SECTON: 62003.3 49572.0 49572. ii 



HOB01 T BROATCH : RESOURCE CALCULATIONS Oeceaber 1984 FILE BARE: HES2750 

SECTIDU: 2750 
RESOURCE TYPE: HEASURU) 

SEAn SEW THK SPEC 6RRV SEAN LENGTH INFLUENCE TOTAL TONNES TOTAL TONNES TOTAL TOMES 
NC\nE (nf (tln3) (11 e SEMS )=O.Sm SEMIS >=1.01 SEMS )=?.Om 



HOBBIT BROATCH : RESOURCE CALCULATIONS Decerber 1984 

SECTIDN: 3000 
RESOURCE TYPE: HEASMED 

SEA! SEM IHK SPEC 6RAV SEAH LENGTH INFLUENCE T O M L  TONNES TOT& TONNES iOTAL TONNES 
NME (11 ( t l r 3 )  (11 ir) SEWS >=Om Sa SEANS M . O n  SEARS i=2.01 



HO00I T BROATCH : RESOURCE CALCULATIOHS Decerber 1904 FILE M E :  ES3250 

SECT I ON : 3250 
RESOURCE TYPE: HEASURU) 

SEAtl S E M  THK SPEC GRAY SEAN LENGTH INFLUENCE TGTAL TONNES TOTAL TONNES TOTAL TOMES 
NAHE (11 (t 143) fa) id SEAHS >=O.Sr SEUHS > = l . h  SEAflS >=Z.Oa 



HOBBIT BROATCH : RESOURCE CALCULATIONS December 1984 FILE NAHE: NES3500 

SECTION: 3500 
RESOURCE TYPE: EASURED 

SEAN SEIH THK SPEC GRAY SEM LENGTH INFLUENCE TOT& TONNES TOTAL TDNNES TOTAL TOMES 
N M  h) (tie31 (m) a SEANS >=0.5a SEARS >=l.Oa SEMS )=Z.Oa 



HOBBI T BROATCH : RESOURCE CALCULATI O#S Becerber 1984 FILE NAHE: NES3750 

SECTION: 3750 
RESOURCE TYPE: HEASUREP 

SEAH SEA1 THK SPEC 6f?AV SEIH LENGTH INFLUENCE TOTAL TONNES TOTAL TONNES TOTAL TOMES 
NAHE la) (tir3) (I) id SEAHS )=0Sa  SEAHS > = l a  01 SEMIS i=2,0m 



HOBBIT BROATCH : RESOURCE CALCUthTlONS Decerber 1981 FILE NAHE: RES4000 

SECTION: 4000 
RESOURCE TYPE: HERSURED 

SEAH SEA!! THK SPEC 6RAV SEA?! LENGTH INFLUENCE TOTAL TOMES TOTN. TONNES TOTAL TO?iNES 
HARE Irl 4 t l n 3 )  (a) ( 5 )  SEMS i=0.51 SEkHS )=I .Oa SEA% i=2.09 

------------- ------------- ------------- 
SEAnS :=om 53: S E A H ~  i=!. on: S E A # ~  ;=:. 6~: 

TOTAL TONNES THIS SECTON: 96254 6.0 9ci2546.0 9Si54c. G 



HOBBIT BROATCH : RESOURCE CALCULATIONS Oeceiber 1984 

SECTION: 4250 
RESOURCE TYPE: REMURED 

SEAn SEAN THK SPEC GRAV SEAH LENGTH INFL 

FILE WRIE: tiES4250 

,UENCE TOTAL TONNES TOTAL TONNES TOTAL 



HOBBIT BROATCH : RESOURCE CALCULATIOHS Oererber 1904 FILE HAIIE: HES4500 

SECTION: 4500 
RESOURCE TYPE: NEASURED 

S E M  SERH THK SPEC GRAY SEMI LEHGTH !NFLUENCE TOTAL TONNES TOTAL TONNE5 TOTAL TONDiES 
N AHE (11 Wa3)  ( 01  a SEA% )=0.5m SEANS )=1.0m SEkHS )=2.0a 

------------- ------------- ------------- 
SEafiS )t6. 5fi: SEA#S ;=I .  OH: SEAnS >=2 . 3%: 

TOTAL TONNES THIS SECTON: 1762096.3 1782045. 3 1573028.0 



HOBBIT MOATCH : RESOURCE CALCULATIONS December 1984 F ILE NAHE: HES4750 

SECT I ON: 4750 
RESOURCE TYPE: EISURED 

SEAH SERH THK SPEC GRAV SEA!! LENGTH INFLNNCE TOTAL TONNES TOTAL TONNES TOTdL TOMES 
NAHE ( 8 )  W a 3 )  (11 a )  SEAHS >4.%i SEARS )=1.01 SiAHS >=Z.Oc 

K 
J 
I 
H 
H 
6 
6 
F 
F 

NEW 
Eu 
E 
D 
C 
9 
k 



HOBBIT BROITCH : ' RESOURCE CALCULATIONS Decerber 1984 FILE NANE: flESS000 

SECTION: 5000 
RESOURCE TYPE: NEASUREP 

SEAM SEM THK SPEC GRAV SEAN LENGTH INFLUENCE TOTAL TONNES TOTAL TDNNES TOTAL TONNES 
U A# ( 8 )  { th3) (11 a SEAM )=0.5n SEGHS >=Im 01 SEbHS )=2,011 

SEAHS >=a. SH: SEAHS 5=1. OH: SEA% ;'=2.3H: 

TOTAL TONNE5 THIS SECTON: 0.0 0. 0 0 ,  0 



HOBBIT BRMTCH : RESOURCE CIKCULATIOMS Deceaber 1904 

SECTION: 5250 
RESOURCE TYPE: MEASURED 

SEAH SEAH THK SPEC 6RAV SEAM LENGTH INFLUEHCE TOTAL TONNES TOTAL TONNES TOTAL TONNES 
NAHE (81 (tlr3) ir) (m) SEA% >=O.Sr SEIHS >=l.O# SEINS )=2.Oa 



HOBBI T BROATCH : RESOURCE CALCULATIONS December 1984 

SECTION: 5500 
RESOURCE TYPE: NEASUREO 

SEAH SEAH THK SPEC 6RAV SEMI LENGTH INFLUENCE TOTIt TONNES TOTAL TONNES T O T K  T O H W  
N A ~ E  (11 Wr3) (8) (a)  SEAnS )=0.5a SEAHS >=1.0m SEAHS i=2,Om 

TOTAL TOMES THIS SECTDN: 



IWOI CATED RESOURCE TABLES 



HOBBIT BROATCH : RESOURCE CILCULhTIONS December 1984 

SECTION: 1000 
RESOURCE TYPE: INDICATED 

SEA# SEAR THC SPEC GRAV SEAR LENGTH INFLUENCE TOTAL TONNES TOTAL TGNNES TOTAL T O M E S  
NAHE (a) {t /e3) (a) ( 8 )  S E M S  t=O.Sn SEARS ;>=l.Om SEAIS i=2.0m 

SEAflS >=O,zh: >=:a gfl: SEARS ;.=i, Gn: 



HOBBIT BROATCH : RESOURCE CALCULATIONS December 1904 FILE NAHE: iN01250 

SECTION: 1256 
RESOURCE TYPE: INDICATED 

SEAM SEAH THK SPEC GRAV SEAN LENGTH IIFLUEHCE TOlAL TOPJNES TOTAL TONNES TOTAL TDNNES 
NAHE (11 ( t l m f  { m l  (mi SEAHS >=0.5r SEA% M . 0 a  SEARS )=2.01 

TOTAL TONNES THIS SECTON: 



HOB01 T BROATCH : RESOURCE CILCULRTIONS Deceaoer 1984 FILENAflE: IN01500 

SECTION: 1500 
RESOURCE TYPE: INDICATED 

SEAH SEAH THK SPEC GRAV SERH LENGTH I#FLOE#CE TOTAL TDMNES TOTAL TDNHES ' TOT41 TONNE5 
NAHE ( 8 )  (tir3) (11 a S E W  >=O.Se SEMS >=l.Om SEAHS )=2.01n 

T O T N  TONNES THIS SECTON: 



HOBBIT BRMTCH : RESOURCE CALCULATIONS Peceaher 1984 

SECTION: 1750 
RESOURCE TYPE: INDICATED 

SEAtl SEAH THK SPEC GR4V SEAH LENGTH INFLUENCE TOTAL TONNES TOTAL TONNES TOTAL TONNES 
ME (a) (t/a3i (a) (1) SEACIS >1().Sa SEAHS )=l.0r SEkHS i4.h 

TOTAL TOWHES THIS SECTON: 



HOBBIT BRORTCH : RESOURCE CALCULITIONS Deceaber 1984 FILE #ME: IND2000 

SECTIDIJ: 2000 
RESOURCE TYPE: INDICATED 

SEA# SEAN THK SPEC 6R1V S E M  LEIdSTH IWFLUENCE TOTRL TONNES TOTAL TONNES TOTAL TDHNES 
NllHE (I) Wa3) h) (a) SEARS H5.51 SEAHS )=LOR SEb?lS )=2.01 

TOTRL TONNE5 THIS SECTDN: 

SEiiHS )=O.S#: SEAHS >=la OH: SEA% i=Z. OM: 

$ a 0  0.0 1.0 



.HOBBIT BROITCH : RESOURCE CALCULITIONS December 1984 F ILE  NAHE: IN02250 

SECTIOW: 2250 
RESOURCE TYPE: INDICATED 

SERH SEAH THK SPEC SRAV SEAt! LENGTH INFLUENCE TOTAL TONNES TOTAL TONNES TOTAL TCNNES 
ME (81 Wr3) (11 (6) SEA% )=0.5m SEARS )=1.0m SEMS >=2.0m 

TOTAL TONNES THIS SECTON: 

SEAHS >=0.5R: SEAM >=la O\: S E W  >=LOR 



HOBBI T MMTCH : RESOURCE CALCULATIONS December 1384 FILE NME: IN02500 

SECTION: 2500 
RESOURCE TYPE: INOlCATEO 

SEMI SEMI THK SPEC 6RAV SEM LENGTH INFLUENCE TOTAL TUNES TOTAL TONNES TOTAL T O M E S  
NAHE (11 Wm31 ( a )  Id SEAHS )=0,5r SEARS )=l.Om SEAHS )=2.0m 

SEA% >=O.SH: SEARS ?=I. M: S E A M  3=2.3R: 

TDTAL TONES THIS SECTON: 656656.9 553860.0 553860. 3 



hOBBlT BROATCH : RESOURCE CALCULATIONS k e r b e r  1984 F I L E  N M :  iND2750 

SECTIDIJ: 2750 
RESOURCE TVP E: IADICATED 

SEAH SEAH THK SPEC 6RAV SE#H LENGTH INFLUENCE TOTAL TONNES TOTAL TONNES TOT& TONNES 
NAN (6)  (t/s3) (11  ( 6  SEA% >=0. 56 S E M S  )=la 0a S E A N  B2.01 

------------- ------------- ------------- 
SEAHS >=0.5H: SEfitiS ;=I. OH: SEAHS ;=A Oh: 

TOTAL TONNE5 THIS SECTON: 0, 0 0, it ij, 



HOB01 T BROATCH : RESOURCE CALCULATIONS December 1994 F lLE NAHE: IN13000 

SECTION: 3000 
RESOURCE TYPE: INDIEhTED 

SEAR SEMI THK SPEC 6RAV %AH LENGTH INFLUENCE TOTAL TONHES TOTAL TONNES TOTAL TUJNiS 
NAnE (11 W131 (11 (11 SEAHS Mt.59 SEAM 351 .Om SEktlS i=Lh  

TOTAL TONNES THIS SECTON: 687537.4 50053?. 4 500537.4 



MBB I T BROATCH : RESOURCE CALCULATIONS Decerbw 1984 FILE NAME: INEZ250 

SECTION: 3250 
RESOURCE TYPE: INDICh f ED 

SEA1 SEAH THK SPEC SRAV SEM LENGTH INFLUENCE TOTAL TONNES TOTAL TDNHES TOTAL TONNES 
MANE 18) (Urn31 (r) hi SEAM >=0.5a SEAHS )=I. 0n SEARS )=LGa 

------------- ------------- ------------- 
SEAR i=0.5n: SEAHS >=I. on: s u n s  >=z. on: 

TOTAL TONNES THIS SECTON: 1730382. b 13b3096.3 1034921.7 



HOBBIT BROATCH : RESOURCE CALCtiLATIONS December 1784 

SECTIOIJ: 3500 
RESOURCE TYPE: INDICATED 

SPEC GRAV SEAH LENGTH INFLUE#CE TOTAL TDHNES TOTAL TONNES TOTAL TONNES 
W e 3 1  (11 (11 SEARS )=Ow 51 SEARS )=1. Om SEMS >=2. 0s 



HOB01 T BROAT CH : RESOURCE CALCULATIONS December 1384 FlLENAhE: 1ND3753 

SECTION: 3750 
RESOURCE TYPE: INDICATED 

SEA# SElH THK SPEC GRRV SEAH LENGTH INFLUENCE TOTAL TONNES TOTAL TONNES TDTAL TONNES 
N ARE (1) (tia3) la) (11 S E M S  i=0.Sm SEAHS >=l.Oar SEiMS i=2.6e 

------------- ------------- ------------- 
SEA& i=O. SH: SEA% i=l.  on: S E A N  >=2. OH: 

TOTAL TOMW THIS SECTON: 2060b17. 0 i99!063.3 i W E 8 9 . 6  



HOBBIT BROATCH : RESOURCE CALCULATIONS Oeceiber 1984 

SECTION: 4000 
RESOURCE TYPE: INDICATED 

SEAH THK 
(a) 

SPEC MAV SEM LENGTH INFLUENCE TOTAL TONNES TOTAL TONNES TOTAL TRNNES. 
W r 3 )  (a) ( 8 )  SEAM ) 4 . 5 r  S E W  i=l .h SEkHS i=2.0a 

TOTAL TONNES THIS SECTON: 1820011.6 i620811.6 1593181.9 



HOB0 I T  BROATCH : RESOURCE CALCULATIOtiS December 1989 FILE N A N :  IND425b 

SECTION: 425Q 
RESOURCE TYPE: INDICATED 

SEAH SEAH THK SPEC GRAV SEAN LENGTH INFLUEHCE TOTAL TOD(#ES TOTAL TONNES TOTAL TONNES 
NilltE (81 Wm3) (a) (I) SEAHS )%5a SEWS >=I. Om SEMS H.01 

------------- ------------- ------------- 
SEknS jzQ.5n: sEh#S ; = i ,  3fl; 3EAfl5 i-, , - ~ . f j f i :  

TOTAL TONNES THIS SECTON: 1631949, 5 1639949. b !2525!!9. 0 



HOBBIT BROATCH : RESOURCE CALCULATIONS Decerber 1984 FILE NiIHE: IND45OO 

SECTION: 4500 
RESOURCE TYPE: INDICATED 

SEM SEAR THK SPEC GRAV SEM LENSTH INFLUENCE TOTAL TONHES TDTAL TONNES TOTAt T O M S  
ME (a)  (t /m3) (a1 (I) SEARS >=0.5a SEARS M . 0 a  SEA% >=LO1 

TOTAL TONNES THIS SECTON: 



HOBBIT BROITCH : RESOURCE CALCULATIONS Decerber 1984 

SECTION: 4750 
RESOURCE TYPE: INDICATED 

SEAH SEAR THK SPEC 6RILV SEAR LENGTH INFLUENCE TOTAL TONNES TOTRL TONNES TOTki TONNES 
NIIHE (11 Itla31 Ia) ( 1  SEAM )=O.Sm SEARS >=1.0a SEMS )=LO1 

TOTAL TONNE5 THIS SECTON: 

------------- ------------- ------------- 
S E M S  )=0,5H: SEkP!S >xi .  3h: S E M S  i=2. OH: 

4ZMO9.4 4O4Wl.  3 S O M 5 2 . 5  



HOB01 T BRDATCH : RESOURCE CALCULAT I !INS December 1984 FILE NARE: IND5000 

SECTIDN: 5000 
RESOURCE TYPE: INDICATED 

SEAN SEM THU SPEC GRAV SEN! LENGTH INFLUENCE TOTAL TONNES TOTAL TONNES TOTAL TDWES 
N M E  (r i  Wr3) (11 (11 SEMS )=O.Sa SElHS i=l.Oa SEAnS )=2.0a 

TOTAL TONNES THIS SECTON: 



HOBBIT BROATCH : RESOURCE CALCULATIOHS Decerber 1984 FILE NME: IN05250 

SECTION: 5250 
RESOURCE T Y PE: IN01 CATEO 

SEAR SEM THK SPEC GMV m n  LENGTH INFLUENCE TOTAL TDNNES TOTAL TONNES TOTAL TOMES 
HARE (I) (tIr3) (11 ( 1  SEAHS i=0.5m SEMS >=I. Om SEkHS )=2. tlrm 

------------- ------------- ------------- 
SEARS )=0.5N: SEAtlS i=l. on: S E M S  >=2. OH: 

TOTAL TONNES THIS SECTON: om 0 0.0 ir. o 



HOBBIT BROATCH : RESOURCE CALCULATIOHS Deceaber 1984 F ILE NAHE: !ND5500 

SECTION: 5500 
RESOURCE TYPE: INDICATED 

SEAH S E M  THK SPEC 6RAV SElH LEDIGTH INFLUENCE TOTAL TONNES TOTAL TONNES TOTAL TONNE5 
NAHE ( 8 )  (t/r3) (I) (11 SEAHS )=0.5a SEAM +la Om SEAMS ?=I. 01 

------------- ------------- ------------- 
S E W  Mi. 5R: SEkHS :;=la ON: SEA% X .  MI: 

TOTAL TONNES THIS SECTON: 0.0 tia 0 3 . 3  



INFERRED RESOURCE TABLES 

NOTE: All values are gross before measured and indicated resources 

have been deducted. 



HOBBIT BROATCH : RESOURCE CALCULATIONS Decenber 1984 FILE NAHE: IF1000-2 

SECTIOY: 1000 
RESWRCE TYPE: INFERRED TYPE 2 

SEAN SEAM THK SPEC GRAV SEAM LENGTH INFLUENCE TOTAL TONNES TOTRL TONNES TOTAL TONNES 
H A L  I n )  ( t i n 3 1  (I) In )  SERHS )=0.5n SEARS )=1.0n SEAHS )=2.01 

SEAMS >=O.SR: SEAMS ;=l.OR: SEAHS )=2.3#: 

TOTAL TONES THIS SECTON: 8584543.1 7703516.1 1147340.6 



HOBBIT BROATCH : RESOURCE CALCULATIONS Decerber 1984 FILE NAME: IF1250-2 

SECTION: 1250 
RESOURCE TYPE: INFERREP TYPE 2 

SEPH SEAM THK SPEC GRAY SEA# LENGTH INFLUENCE TOTAL TOWNES TOTAL TONNES TOTAL TONNES 
NAHE (11 (tl13) (11 (I) SEMS )=0.51 SEAMS >=l.Om SEAMS i i 2 . 0 1  

TOTAL TONNES THIS SECTON: 

SEAR >=0.5H: SEAHS i=l.OH: SEAMS ,=2.3H: 



HOBBIT BROATCH : RESOURCE ULCULATIONS Deceaber 1984 FILE NAN: IF1500-2 

SECTION: 1500 
RESOURCE TYPE: INFERRED TYPE 2 

SEA# SEAR THK SPEC 6RAV SEAH LENGTH INFLUENCE TOTAL TONNES TOTRL TONNES TOTAL TTONNES 
NAM (11 WJ) ( # I  In) SEAnS )=O.L  SEAM )=1.0# SEAMS )=2.01 

TOTAL TONNES THIS SECTLM: 

SEA% )=0.511: SEAMS )=1.3M: SEA# )=2.011: 



HilBBlT BROATCH : RESOURCE CILCULATIONS Decerber 1984 F I L E  NAME: IF1750-2 

SECTION: 1750 
RESOURCE TYPE: INFERRED TYPE 2 

SEAM SEMI THK 
H A L  (1) 

-------- --------- 

K 3.07 
J 1.87 
I 2.84 
H 1.86 
6 2.63 
F 0.78 
E 1.46 
0 1.62 
C 0.56 
8 1.50 
A 1.68 

SPEC 6RAV SEAN LENGTH INFLUENCE TOTAL TONNES TOTAL TONNES TOTAL TONNES 
W n 3 )  111 (11 SEAMS )=0.5m SEAMS i-1.01 SEAMS )=2.01 

--------- ----------- --------- ------------ ------------ ------------ 

1.70 1750 250 2283312.5 2283312.5 2283512.9 
1.70 1952.5 250 1568315.6 1568315.6 
1.70 2595 250 3132165.0 3132165.0 3132165.0 
1.70 3150 250 2490075.0 2490075.0 
1 . 7  3562.5 250 3781981.4 3981984.4 3981984.1 
1.70 3720 250 1233180.0 
1.70 3852.5 250 2390476.3 2390476.3 
1 7  3717.5 250 2559498.8 2559198.8 
1.70 3620 250 861560.0 
1 . 7  3537.7 250 2255283.8 2255283.8 
1.70 3410 250 2434710.0 2434740.0 

TOTAL TONNES THIS SECTON: 25190621.3 23095881.3 9397461.7 



HOEBIT BRDATCH : RESOURCE CALCULATIONS Decenber I984 FILE MAE: IF2000-2 

SECTION: 2000 
RESOURCE TYPE: INFERRED TYPE 2 

SEAH S E U  THK SPEC 6RAV SEAR LENGTH INFLUEMCE TOTAL TONNES TOTRL TONNES TOTAL TONWES 
NAllE (rl ( t l r 3 1  111 Ld SEAKS >=0.5m SEARS )=I.O* SEAMS )=Z.Om 



HOBBIT BROllTCH : RESWRCE CALCULATIONS Deceabw 1984 FILE NAME: 1F2250-2 

SECTION: 2250 
RESOURCE TYPE: INFERRED TYPE 2 

SEAHS i=O.SIl: S E A I  i=l.OH: SEAM ~ 2 . 3 M :  

TOTAL TONNES THIS SECTON: 21107741.9 19156078.1 b035136.Y 



F i l e  Name: IF2500-2 

Section: 

Resource Type: 

Seam Seam Thk 
Name (m) 

HOBBIT-BROATCH 

RESOURCE CALCULATIONS 

December, 1984 

2500 

I n f e r r e d  Type 2 

Seam 
Length In f luence  

(m) (m) 

Seams: 

Tota l  Tonnes This  Section: 

Tota l  Tota l  Tota l  
Tonnes Tonnes Tonnes 
Seams Seams Seams 

>=0.5 m >=1.0 m >=2.0 m 



HOBBIT BRWTCH : RESOURCE CALCULATIONS Oecnber 1984 FILE NME: IF2750-2 

SECTION: 2750 
RESOURCE TYPE: INFERRED TYPE 2 

TOTAL TONNES THIS SECTON: ?Lb4lb98.8 24579598.8 10351385.5 



HO88lT BROATCH : RESOURCE CALCULATIONS Dece~ber  1984 FILE NAME: lF3000-2 

SECTION: 3000 
RESOURCE TYPE: INFERRED TYPE 2 

SEAM SEAM THK SPEC 6RAV SEAM LENGTH INFLUENCE TOTAL TONNES TOTAL TONNES TOTAL iONNES 
Nil& (mi (tld) (I) id SEARS )=0.5r SEAMS )=1.0n SEANS i=2.0m 

TOTAL TONNES THIS SECTON: 

SEAMS )=0.5H: SEAMS >=1.0M: SEBMS >=Lon:  



HOBBIT BROATCH : RESOURCE CALCULRTIONS Deccaber 1984 F ILE  I R E :  IF3250-2 

SECTION: 3250 
RESOURCE TYPE: INFERRED TYPE 2 

5 E M  SEAR THK SPEC 6RRV SEAR LENGTH INFLUENCE TOTAL TONNES TOTRL TONNES TOTAL TONNES 
NAHE id i t I n 3 )  l a )  I d  SEARS )=O.Sr SEMS i=l .Oa SEAMS )=2.01 

SEMIS )=0.5M: SEAHS >=l.OR: SEAMS :=;.on: 

TOTAL TONNES THIS SECTON: 



HOBBIT BROATCH : RESOURCE CALCULATIONS December 1984 FILE NARE: IF3500-2 

SECTION: 3500 
RESOURCE TYPE: INFERRED TYPE 2 

SEdH SEAR THK SPEC GRAV SEAR LENGTH INFLUENCE TOTAL TONNES TOTAL TOWHES TOTAL TONHES 
NAHE 11) W m 3 )  (11 11) SEMS )=0.5m SEAHS H . O m  SEAMS :=2.01 

TOTAL TONNES THIS SECTON: 22237721.3 20183993.8 65581hl.4 



HOBBIT 8ROATCH : RESOURCE CALCULATIONS December 1984 FILE NAtlE: IF3750-2 

SECTION: 3750 
RESOURCE TYPE: INFERRED TYPE 2 

SEAN SEAM THK SPEC 6RAV SEAM LEffiTH INFLUENCE TOTAL TMlNES TOTAL TONNES TOTAL TONNES 
NAME (I) ( t l r 3 )  (a)  In )  SEAMS >=0.5n SEAMS )=1.0n SEAMS )=2.h 

TOTAL TONNES THIS SECTON: 

SEAIS )=0.5M: SEAM )=I. B K  SEAHS >=2. CM: 



HOBBIT BROATCH : RESOURCE CALCULATIONS Decekbr 1984  F I L E  NAHE: I F 4 0 0 0 - 2  

SECTION: 4 0 0 0  
RESOURCE TYPE: INFERRED TYPE 2 

SEMIS ;=0.5H: SEAMS ~ = l . G f l :  SEAMS '!=2.01: 

TOTAL TONNES THIS SECTON: 



HOBBIT BROATCH : RESOURCE CALCULATIONS Dccerber I984  FILE NRRE: IF4250-2 

SECTIOM: 4250 
RESWRCE TYPE: INFERRED TYPE 2 

S E M  SEAH THK SPEC 6RAV SEAN LENGTH INFLUENCE TOTAL TONNES TDTRL TONNES TOTAL TONNES 
i t l n 3 1  hl la1 SEARS )=O.Sn SEAHS )=I.Oa SEAMS )=2.0m 

. . 

TOTAL TONNES THIS SECTON: 



HOBBIT BROATCH : RESOURCE CALCULATIONS Deceder 1984 F I L E  NAME: IF4500-i 

SECTION: 4500 
RESOURCE TYPE: INFERREQ TYPE 2 

SEAM 
N A R  

SEAM THK 
(a; 

- -- -- - - - - 
3.07 
1.89 
2.84 
1.86 
2.63 
0.78 
1.46 
1.62 
0.56 
1.50 
1.68 

SPEC GRAV SEAN LENGTH 1NFLUENCE 
(ti13 ( m i  (1) 

--------- --------- 

1.70 125 250 
1.70 430 250 
1.70 2225 250 
1.70 3275 250 
1.70 3385 250 
1.70 3307.5 250 
1.70 3455 250 
1.70 3502.5 250 
1.70 3475 250 
1.70 3420 250 
1.70 3370 250 

TOTAL TONNES TOTAL TONNES TOTAL TONNES 
SEAMS >=0.5~ SEARS i=l.Om SEARS i=Z.Om 
------------ ------------ ------------ 

163093.6 163093.8 l63J93.8 
345397.5 345397.5 
2685575.0 2685575.0 2685575.0 
2588887.5 2588887.5 
3783583.8 3783583.8 3763583.8 
1096436.3 
2143827.5 2143827.5 
2111471.3 2411471.3 
827050.0 

2180250.0 2180250.0 
2106180.0 2406180.5 

TOTAL TONNE5 T H I S  SECTON: 20651752.5 16708266.3 6632252.5 
















