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A REPORT ON THE EXPLORATION OF 
LIARD COAL BASIN, WATSON LAKE,  Y.T. 

L ia rd  Coal Summary 

1 .  Exten t  

Coal ou tc rops  were found on t h e  banks o f  Frances River  on t h e  

n o r t h e a s t  edge o f  t h e  Basin and on t h e  banks o f  t h e  Liard  R ive r ,  

sou th  o f  t h e  Watson Lake a r e a  n e a r  t h e  south  end o f  t h e  Basin.  

The s t r i k e  l eng th  o f  about  50 km. and width o f  20 km. make an a r e a  
2 o f  1,000 km. under la in  by T e r t i a r y  sediments  con ta in ing  c o a l .  

Explora t ion  Resul ts  

Coal seams o f  3.6 m .  and 2 . 5  m. a r e  p r e s e n t  i n  t r enches  T-2 and 

T-3, whi le  t r ench  T-4 and T-4a conta ined  t h i n n e r  coal seams ranging 

from 0 . 3  m .  t o  0 .6  m .  

Coal i n t e r s e c t e d  i n  t h e  diamond d r i l l  ho le  LC#1 was o f  high a s h ,  

low su lphur  and low c a l o r i f i c  v a l u e ,  bu t  c l o s e  t o  the s u r f a c e .  

I n t e r s e c t i o n s  o f  coal seams i n  t h e  diamond d r i l l  ho les  LC #2, - 
LC #3 a r e  o f  good mining wid th ,  and c l o s e  enough t o  t h e  s u r f a c e  t o  

be mined by open p i t  methods. The a n a l y s e s  show ash  c o n t e n t  from 

8% t o  48% wi th  low su lphur  c o n t e n t  from 0.1 0 t o  0.4% and c a l o r i f i c  

value from 5600 t o  10.700 BUT11 b. (Dry Bas i s )  . 

3. Q u a l i t y  

All ana lyses  t o  d a t e  a r e  showing t h a t  t h e  coal o f  low su lphur  l i g n i t e  

t o  sub-bituminous B rank (ASTM), a r e  p r e s e n t  i n  t h e  Liard  Coal Basin 

( s e e  Analyses P a r t  2 & Figs .  6 ,  7 & 8 ) .  



Assessment of Results 

I t  i s  f e l t  t ha t  a  coal property should f u l f i l  cer tain geological - 
engineering c r i  t e r i  a  before considering fur ther  exploration and development 

expenditures . 
Therefore some basic c r i t e r i a  for  selecting coal property ( I .  B. , 

March 6th, 1974) a re  s e t  out here as follows : 

Geological Cri t e r i  a  

a )  Simp1 i c i t y  of s t ructure 
b )  Thickness, spacing and persistency of coal seams 
c )  Qual i ty  of coal 
d )  Depth of burial 

Engi neeri ng Cri ter ia  

a )  Open p i t  vs. underground 
b )  Power 
c )  Water 

d )  Transportation - highways , rai 1  roads, loading faci 1 i  t i  es 

e )  Accommodati on 

In the author 's  opinion most of the basic c r i t e r i a  as outlined were f u l f i l l e d .  

Geol ogical 

a )  The detai l  s t ructure i s  s t i l l  unknown 

b )  The coal seams are  suf f ic ien t ly  thick and closely spaced; the la te ra l  

extent appears t o  be a t  l e a s t  50 km. 

c )  Coal i s  low sulphur l i gn i t e  t o  sub-bituminous B suited 
fo r  thermal use. 

d )  Depth of burial i s  re la t ive ly  shallow 

E n g i  neeri ng 

a )  The open p i t  mining possi bi 1 i  t y  ex is t s  

b )  Self-sufficiency of power fo r  the southern Yukon-Northern B . C .  

and Howards Pass i s  the ta rge t  s e t  for  t h i s  exploration venture. 





Liard coal ' s  main use would be thermal power generation 
fo r  exi s t ing  communities, Yukon gas pipel ine and Howards Pass. 

Water table  does not seem to  ex i s t  away from the r iver  

Artesian water and some aquiferous sands are  present and would 

eventually have t o  be drained. 
Only transportation of the Liard ccal would be to  Howards Pass 

on a back haul. The coal would be used fo r  drying concentrate, 
and eventually for  generation of power a t  the future mine s i t e .  

Location of the coal basin i s  ideal .  Watson Lake community 
i s  11 km.  t o  the eas t  and provides accommodation, hospitals,  
and schools. The Alaska Highway passes through the basin on 
the southern end and Campbell Highway i s  leading from Watson Lake 

toward north on the northeastern boundary of the basin. 

Concl usi on & Recommendation 

The resu l t s  achieved t o  date show tha t  Liard Basin area has great 

potential for  containing a large s ize coal deposit amenable to  open-pit, 
s t r i p  mining and tha t  1 igni te-sub-bi tuminous B coal could be e f fec t i  vely 

used for  generating power to supply power needs of the Yukon gas pipeline,  
existing communities in Northern B.C., Southern Yukon and Western N.W.T., 

namely Cassiar, B . C . ,  Upper Liard, Watson Lake ( Y  . T . )  Lower Post ( B . C . ) ,  

Cantung ( N . W  . T . )  . Tesl in Y .T .  , and to supply inexpensive coal for  Placer 's  

own use a t  the Howards Pass lead and zinc property. 

I t  i s  strongly recommended tha t  Placer not only continues b u t  expands 

exploration d r i l l i ng  programme of Liard coal as proposed in previous and in 
t h i s  report. 



INTRODUCTION: 

Th is  r e p o r t  descr ibes t h e  e x p l o r a t i o n  work done t o  date;  t h e  r e s u l t s  

o f  r eg iona l  mapping and sampl ing and g ives  t h e  r e s u l t s  o f  proximate 

analyses o f  13 coa l  samples - from t h e  area o f  L i a r d  Basin south and west o f  

Watson Lake, Yukon T e r r i t o r y .  Furthermore i t  descr ibes and discusses 

r e s u l t s  o f  t r ench ing  and diamond d r i l l i n g ,  g ives  r e s u l t s  o f  core  analyses 

and proposes an expanded d r i l l i n g  programme. 

P rope r t y  & Loca t i on  (See map, L i  a r d  Coal E x p l o r a t i o n  Licences 1 : 250,000) 

The e i g h t  e x p l o r a t i o n  l i cences  61, 62, 66, 67, 68, 69, 70 and 71 

cover ing  t h e  area o f  NTS Map Sheets 105-A-2, 3 & 6, were granted t o  P lace r  

Development L im i  t e d  i n  October, 1976 and J u l y ,  1977. The 1 icences a re :  

Anniv Date 
Anniv Date 
Anniv Date 
Anniv Date 
Anniv Date 
Anniv Date 
Anniv Date 
Anniv Date 

October, 1977 
October, 1977 
J u l y ,  1978 
J u l y ,  1978 
Ju ly ,  1978 
Ju ly ,  1978 
Ju l y ,  1978 
J u l y ,  1978 

The 1 icenses 66, 67, 68, 69, 70, and 71 a re  bounded by  6 0 ~ 0 0 '  t o  t he  

south, 6 0 ~ 1 7 . 5 '  t o  t h e  no r th .  1 2 9 ~ 3 0 '  t o  t h e  west and 1 2 9 ~ 0 0 '  t o  t h e  e a s t .  

The l i censes  61 and 62 are  bounded by 6 0 ~ 0 0 '  t o  t h e  south, 1 2 9 ~ 0 0 '  t o  t he  

west, 60°7.5' to the  n o r t h  and 128°30' t o  t he  eas t .  

Access 

The area o f  l i censes  i s  t r ave rsed  by Alaska and Campbell Highways and 

has a w e l l  developed and growing community o f  Watson Lake l o c a t e d  r i g h t  i n  t he  

midd le  o f  t he  Licences 61 and 62, w i t h  schools ,  a h o s p i t a l ,  an a i r p o r t  

and o t h e r  modern f a c i l  i t i e s  a v a i l a b l e .  A main l o g g i n g  road owned by t h e  

Yukon Fores t  Products,  passes through t h e  midd le  o f  t h e  coal  bas in.  



H i  s t o r y  o f  Explora t ion  

During t h e  months of March and A p r i l ,  1976 the a u t h o r  c o l l e c t e d  and 
s t u d i e d  the a v a i l a b l e  d a t a  on coal r e sou rces  of t h e  Yukon and t h e  Northwest 

T e r r i t o r i e s .  

"The composite f i l e  on t h e  coal  occur rences  and product ion  i n  the Yukon 
and t h e  Northwest T e r r i t o r i e s "  was assembled. ( I .  Borovic ,  Apri l  , 1976) .  

B .  Ainsworth and D.M.  Jenkins  t r a v e r s e d  the Upper Liard  du r ing  l a t e  
August, 1976 (B. A i  nsworth , September,  1976) and noted coal bed exceeding 

20 f e e t  i n  t h i c k n e s s ,  approximately 5 km. sou th  o f  Watson Lake. Two 
samples o f  s u r f a c e  m a t e r i a l  were taken .  Some " t r a c e  coal occur rences  were 
noted i n  the banks o f  the Liard  River" .  . . and a t h i c k e r  (10-12 ' )  bu t  s t e e p l y  
d ipp ing  seam was found 12 km.  downstream from the conf luence  o f  the Liard  
and t h e  Frances Rivers .  The proximate ana lyses  o f  t h e  coal samples showed 
high a sh ,  low su lphur  and a c o l o r i f i c  va lue  from 3,700 t o  7,029 BTU1s/lbs.  
Coal was c l a s s i f i e d  a s  1 i g n i t e  (ASTM c l a s s i f i c a t i o n )  e q u i v a l e n t  t o  the B . C .  

Hydro's Hat Creek c o a l .  Consequently e x p l o r a t i o n  l i c e n s e s  were taken f o r  

two a r e a s  around Watson Lake. 

During May and e a r l y  June ,  1977, t h e  a u t h o r  a s s i s t e d  by Percy Pacor ,  
prospected the a r e a s  o f  P l a c 6 r 1 s  Liard  River  coal 1 icences  61 and 62 a s  a 

followup program t o  1976 r e sea rch  and d i scove ry  o f  t h e  coal i n  the a r e a  o f  

L ia rd  River .  
The p rospec t ing  encompassed a l a r g e r  a r e a  along L ia rd ,  Rancheria and 

Frances R i  v e r s  . Four addi t i  onal coal ou tc rops  were found and sampl ed.  

A 1 a r g e  a r e a  o f  the Liard  Basin under1 a i n  by thermal coal , i dea l  
l o c a t i o n  o f  the bas in  t r a v e r s e d  by Alaska and Campbell Highways, and e a s e  

o f  access  t o  the h e a r t  of the a r e a  by e s t a b l i s h e d  logging  roads has given 
enough j u s t i f i c a t i o n  f o r  t a k i n g  s i x  more e x p l o r a t i o n  1 i c e n s e s  i n  e a r l y  
summer o f  1977. Mapping, p rospec t ing  and sampling cont inued  i n  l a t e  

September on o l d  and newly acqui red  l i c e n s e s  and more coal ou tc rops  were 
found, sampled and analyzed.  



During November and December, 1977 and March - April 1978, four 
trenches were excavated and three holes dri  11 ed (see 1 :5O ,000 Li ard Coal , 
Location Map). 

Geol ogy : 

The oldest geological notes on the Upper Liard coal were written 
by G . M .  Dawson. Following are  excerpts from D . B .  Dowling's "Coal Fields 

of B.C., G.S.C. Memoir 69 of 1915:" 

"The Upper Liard was traversed by Dr. G . M .  Dawson, who notes 

Tertiary rocks on the Dease River and again on the Upper Liard 
and Frances Rivers and on his map joins them a l l  into one 
rather  large area.  His description of the rocks in the Liard 

i s  here incorporated: 

" 'Six miles from the canyon Tertiary clays of whitish and grey 

colours, and associated with impure l i g n i t e ,  are  f i r s t  met wi t h y  

and these continue t o  appear here and there along the r iver  as 

f a r  as the Frances. 
"The thickest  bed of l i gn i t e  observed was about three f e e t ,  four 

miles below the Frances. The l ign i t e  i s  generally impure and 

often very d i s t inc t ly  laminated. I t  resembles in character 

the l ign i t e s  of the Miocene of Brit ish Columbia, and the associated 
clays and so f t  shales a re  s imilar  i n  character to  those of 
t h a t  formation. Numerous boulders of basalt  are  found along th i s  

part of the r ive r ,  and the basalt  was observed to  form a mural 
c l i f f ,  a t  a height of about 300 fee t  above the r ive r ,  a t  a 
place jus t  below the mouth of the Rancheria r iver .  This rock 
evidently over1 ies  the 1 igni te-bearing beds. The shaly clays 

and l ign i t e s  show evidence of considerable disturbance, and d i p  

in some places a t  ra ther  high angles. This may be due to  the action 

of old land-sl ides along the banks of the r iver ;  b u t  appears to  
be rather too constant to be sa t i s f ac to r i ly  accounted fo r  in t h i s  

way. I'  I 





Property Geol ogy : 

The Paleocene lower Eocene sediments containing l i g n i t e  a r e  outcropping 

along the  Liard River and i t s  t r i b u t a r i e s .  

was determined by W.S. Hopkins, J r .  of I .  of 

Calgary). See at tached repor t s ,  Par t  2 .  

Basin (See Liard Coal 1 :50,000 map in  pocket 

h e i r  s t r a t i  graphic posi t ion 

Sed. & Pet.  Geology (G.S.C. 
\ 

Lower Ter t i a ry  sediments occur i n  an el  ongated trough, approximately 

out l ined on the  1:50,000 sca le  map, 105-A-2, 3 and 6 .  The ou t l ine  of the  

trough i s  based on the  1" = 4 miles G.S.C. geology map 105A and 

cor re la t ion  supported by the airborne magnetic survey (1961 ) , shown on the 

sheet  105-A-2, 3 and 6. The trough (bas in )  i s  elongated in NW-SE d i rec t ion  

more o r  l e s s  along the  Liard River and probably cu t  by two or  more cross  

f a u l t s  of obscure nature .  The a i rborne magnetic survey shows exis tence  of 

t e r t i a r y  volcanic rocks, which was ve r i f i ed  by f i e1  d examination of the 

area .  The t h i ckes t  ( ? )  portion of t he  trough appears t o  be located around 

Dodo Lakes and Upper Li ard.  

S t ruc tu re :  

St ructure  and r e l a t i ons  t o  t he  o ther  formations a r e  not y e t  well 

understood. The a t t i t u d e  of the  sediments does not follow any v i s i b l e  

s t ruc tu ra l  pa t t e rn .  The beds a r e  sometimes s teep ly  dipping and sometimes 

horizontal o r  gently dipping (5°-100). 

Most of t he  contacts  in te r sec ted  in diamond d r i l l  holes range from 
0 

horizontal t o  25 . (See sect ion through L . C .  #2 and #3, Figure 1 ) . 
A d e f i n i t e  angular  unconformity was observed a t  the  outcrop RC-77-35 

and 36, near the  confluence of the  Rancheria and Liard Rivers. Coal 

measures d ip  50' SE and a r e  overlain w i t h  hor izonta l ly  lying basal conglomerates 

followed by deposit ion of cross-bedded sandstones. 

The r e l a t i v e  age of the  unconformity i s  possibly post Eocene. 



Work Done i n  the Per iod  -- November, December 1977 & March, A p r i l ,  1978 

Trenching: 

Trenching was done by D8 b u l l d o z e r  nea r  known coa l  ou tc rops  and a 

v a r i e t y  o f  coal  seams were exposed. In t h e  t r e n c h  (T-4) two 0.5 m. coal  

seams were cont inuous a t  depth and one coal seam was a s h o r t  l e n s e  i n  t h e  

overburden (F i  g. 2 ) .  

Trench T-4a c u t  be s ide  t h e  l o c a t i o n s  RC-77-45 and 46 opened t h e  c l a y -  

s t o n e  bed o f  up t o  1 m.  t h i c k .  The bed has about  60% coal  " c l a s t s "  mainly 

p a r t s  o f  t h e  t r e e  trunks mixed with 40% c l a y .  ( F i g .  3 & photograph 1 ) .  

The T-3 t r ench  has exposed h o r i z o n t a l l y  l y i n g  coal seam 3.6 m.  t h i c k  

c o n s i s t i n g  o f  upper 2.5 m .  and lower 1 . I  m.  t h i c k  seam w i t h  c l a y s t o n e  

p a r t i  t i o n  ranging from 0-30 cm. i n  t h i c k n e s s  ( F i g .  4 & photograph 2 ) .  

Trench T-2 c u t  a s l i g h t l y  undulated 2 m.  coal seam wi th  a b r u p t  

washout a t  t h e  wes te rn  end o f  t h e  t r ench  ( F i g .  5 & photograph 3 ) .  

Proximate ana lyses  show good thermal qual i t y  1 i gni t e  . (See 1 o c a t i  on 

map 1 :SO ,000) .  

Di amond Dri 11 i ng : 

The f i r s t  diamond d r i  11 ho l e  L . C .  #1 was s t a r t e d  on November 25, 1977, 

and s topped on December 6 t h ,  1977 a t  t h e  depth o f  167.5 meters  from t h e  

c o l l a r .  The hole  i n t e r s e c t e d ( f r o m  30.0 m .  t o  37.7 m.) 7.7 rn.,of coal 

and c l a y .  With 50% recovery i t  was d i f f i c u l t  t o  a s s e s s  r e a l  qual i t y  of  t h e  

coa ly  m a t e r i a l .  Proximate ana lyses  show very high ash o f  53.26% low su lphur  

0 .58 and c a l o r i f i c  va lue  o f  4987 BTU/lb. Bulk d e n s i t y  and gamma ray  logs  

show lower 3 m. o u t  of  7.7 m .  i n t e r s e c t i o n  t o  be lower ash and consequent ly  

o f  h ighe r  ca l  o r i  f i  c va lue  . Analyses o f  o t h e r  coal - c l a y  i n t e r s e c t i o n s  i n  

the ho le  were even o f  lower rank.  The d e t a i l e d  ana lyses  a r e  p l o t t e d  on t h e  

Figure 6 .  
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Placer Development Limited 

LIARD COAL V-162 

SECTION VIEW OF TRENCH T -  4 
May 2 3 , 1 9 7 8  - 1.8. - A . K .  



C l a y  bed w ~ t h  c o a l  ( r e d e p o s i t e d  ? )  

b e d  thickness 25 cm. t o  100 cm 

Sample  ( R C - 7 7 - 4 5 & 4 6 )  

F i g u r e  3. 
7- 

Placer Development Limited 

L I  A R D  COAL V-162 

SECTION VIEW OF TRENCH T-40 
C 

M a y  2 3 ,  19,78 - 1 . 8 . - A . K .  
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Depth in Metres 
from collar L.C.- 1, 

Volati le Fixed Calorific 
Moisture Ash Matter Carbon Sulphur Value 

26.68 os recvd.39.05 30.63 3.64 0.43 3 , 6 5 6 '  
d r y  baras 53.26 4 1 . 77  4 .97  0. 58 4 , 9 8 7  

Figure 6. 
Placer Development Limt ted 

LIARD COAL -V-162 
D.D.H. LC.-1 graphic log showing coal intersectio~ 

and  proximate analyses 
May 15 1978 - Scale 1.500 - 1.B - A K  
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10,706 

5,493 
9,846 

6,158 
10,567 

5,75 7 
10,058 

6,139 
10,627 

5,741 
9,754 

5,6 76 
9,338 

3,8 55 
6,562 

6,217 
9,652 

5,8 96 
8,123 

6,734 
10,6 19 

5,704 
8,994 

5,64 0 
8,514 

5,83 2 
8,980 

4,364 
5,713 

6,301 
8,2 53 

Figure 71 -- 
P!acer Development L im i ted  

L I A R D  COAL - V - 1 6 2  
D. D.H. L.C.-2 graphic l og  showing coal  intersections 

a n d  p rox imo  te analyses 

May 15,1978 -Scale 1:500- 1.B.- A . K .  



Depth 
from 

in Metres 
Volatile Fixed Calorific 

M o i  sture' Ash - Mat te r  Carbon . Sulphur Value 

35.13 os recv 'd .  15.41 .29.4d 20.06 0.21 5,74 7 
d r y  basis 23.75 45.33 30.92 0. ,3 3 8 ,859  

Figure 8 - -  
- placer Development Limited 

GlARD COAL-V-162  

D. D.H. L.C.-3 graphic log showing coal intersections 
a n d  proximate analyses. 

M a y  15,1978 - Scole 1.500 - I. B.  - A . K .  







Second diamond d r i l l  h o l e  L.C. #2 was d r i l l e d  50 m. south o f  

Alaska Highway about 3 km. west o f  t h e  Upper L i a r d  V i l l a g e .  

The h o l e  i n t e r s e c t e d  from(56.2 m. t o  73.8 m.) , l6 .6 m. t h i c k  coa l  

seam w i t h  seven p a r t i t i o n s  rang ing  f rom 0.2 m. t o  1 .I m. Another f i v e  

seams rang ing  from 1.2 t o  2.2 m. were i n t e r s e c t e d  f rom 91.0 m. t o  120.7 m. 

The prox imate analyses show good q u a l i t y  thermal coa l .  F igu re  7 shows 

coal  i n t e r s e c t i o n s  and re1  a ted  analyses. 

The e l e c t r i c a l  l ogs  o f  L.C. #1 and L.C. #2 show good c o r r e l a t i o n  

w i t h  r e s u l t s  o f  coal  analyses (F ig .  9  & 10 ) .  

The t h i r d  diamond d r i l l  h o l e  L.C. #3 was d r i l l e d  beside the  Alaska 

Highway about 1.5 km. f rom the  L.C. #2. The ho le  i n t e r s e c t e d  t h r e e  coal  

seams. 

From 50.9 m. t o  53 m. 2.1 m. 

75.6 m. t o  76.8 m. 1.2 m. 

and 94.0 m. t o  100.9 m. 6.9 m. 

Proximate analyses show good thermal coa l .  The h i g h  ash i s  con ta ined 

i n  upper 2.0 m. o f  t he  lowest  6.9 m. seam. F igu re  8 shows prox imate 

analyses and r e l a t e d  coal  seams. 
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PROPOSED EXPLORATION DRILLING PROGRAMME 
ON PLACER'S COAL LICENCES #61,  6 2 ,  66 ,  6 7 ,  68 ,  6 9 ,  70 & 71 

IN THE LIARD COAL BASIN, WATSON LAKE,  Y.T. 

The programme w i l l  c o n s i s t  mainly o f  r o t a r y  d r i l l i n g ,  because diamond 
d r i l l  i  ng showed t o  be t o o  slow and troublesome t o  cont inue .  E ~ e r y  ho le  wi 11 be 
surveyed wi th  e l e c t r i c a l  l o g g ~ n g  equipment. 

Sur face  geophysical surveys  w i l l  be used i n  l a t e r  phases o f  e x p l o r a t i o n  
t o  he lp  determine t h e  d e t a i l  s t r u c t u r e  o f  t h e  p o s s i b l e  mine a r e a .  

Two groups o f  r o t a r y  ho l e s  around L.C.#1 and T-3, and L.C.#2 and #3 
a r e  l oca t ed  and shown on t h e  F igure  #11. The fo l lowing  budget breakdown f o r  
1978 i s  proposed: 

BUDGET BREAKDOWN 1978 

P r o j e c t  Name & Number: 
LIARD COAL,  V-162 

Locat ion : Li a rd  Ri v e r y  Watson 
Lake, Yukon T e r r i t o r y  

Charge Cost  
Number 375 Expendi tures  Est imate  

118 D r i l l i n g ,  Outside Con t r ac to r :  50 ho l e s  @ 200m/hole 
Rotary D r i l l i n g :  10,000 m .  8 $80 Con t r ac to r  Bid @ $50.00 

Note : $801111. o v e r a l l  c o s t  ( e l  e c t r f c a l  1 ogging i  ncl uded) $8OO,OOO 

170 Assaying 
Rock Chip 250 s p l  . @ $100/sample $25,000 
Misc. & Check Assays 10 sp l  . @ $100/sample 1,000 
P r i c e  i nc ludes  c u r r e n t  c o s t s  of  proximate ana lyses  
+ su lphur  & BTU/l bs .  $26,000 

- -- 

139 Geological Expense 

A.  Geology 
In house mapping, Logging, sample p r e p . ,  
geol ogi ca l  suppl i  es , r e p o r t  wri t i  ng and 
d r a f t i n g  $20,000 

164 B .  P roper ty  Expense, Con t r ac t  Work 
Claim S tak ing  500 c la ims  @ $100/claim $50,000 
Recordi ng Fees $5/cl  aim $ 2,500 

2,500 



Charge BUDGET BREAKDOWN 1978 (continued) 

Number Expenditures 
Cost 

Estimate 

105 Food & She1 t e r  
500 man days @ $40/man/day 
This p r ice  includes room and board in  Watson Lake 
and Upper Li a rd ,  Y .T. $20,000 

101 Sa la r ies  (only adminis t ra t ive  s a l a r i e s  included) 
Admi ni s t r a t i  ve Sa la r ies  @ $2,00O/mo. . . 3  mo. $6,000 
Burden - 50% includes f r inge  bene f i t s ,  
insurance,  unemployment, hospital  i z a t i on ,  e t c .  3,000 

Note: The s a l a r i e s  of t he  supervising Placer 
personnel & d r i l l i n g  crew a r e  accounted 
f o r  in Geol ogical & Dri 11 ing Expenses $9,000 

947 He1 icop te r  Costs - $3,500 
Contract p r ice  based on 10 hr./@ $350/hr. $3,500 

947 Fri eght 
A. Truc k $1,000 
Various t r a n s f e r  companies 

B.Air $1,000 
Sample shipment and emergency f r i  eght $2,000 

947 Transportation - Travel $3,000 
Salar ied  t ravel  to-from pro jec t  (var ious  reasons) 
and supervisory t r a v e l .  Incl udes commercial a i r  
f a r e ,  special  c h a r t e r s ,  motel expenses, time o f f ,  
e t c .  $3,000 

925 Suppl i es  
A.Office 
B .Medical 

107 Sundries $4,000 

107 General Office & Communications 
Telephone, repor t  wri t i  ng , m i  scel  1 aneous s tud ies  $5,000 

107 Envi  ronmental 
A .  Pub1 i c  Re1 a t ions  
B . Ecological 
C .  Legal 
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BUDGET SUMMARY 
1978 

Charge Cost  
Number Expendi t u r e s  Es t imates  

118 D r i l l i n g ,  Outside Con t r ac to r  $800,000 
Rotary Dri 11 i ng, E l e c t r i c a l  Logging 
10,000 M .  @ $80/M. 

Assaying 
250 s p l  . - rock c h i p  @ $100/sp l .  
Check a s says  10 s p l .  @ $100/sp l .  

Geological 
Geology 

Proper ty  Expense 
Land 

105 Food and S h e l t e r  

101 S a l a r i e s  - Admin i s t r a t i ve  Only 

947 He1 i c o p t e r  

947 F re igh t  
a .  Truck ) $ 2,000 
b. A i r  ) 

Transpor t a t i on  - Travel 
Sal a r i  ed & Supe rv i so r  Travel 

925 Suppl i e s  $ 1,100 

107 Sundr ies  $ 4,000 
General O f f i c e  $ 5,000 
Envi ronmental $ 5,000 

(Pub1 i c  R e l a t i o n s ,  Ecological  , Legal ) 
SUB TOTAL 

Admin i s t r a t i ve  Costs  
3% o f  budget 

Cont ingencies  
10% o f  budget $96,000 

GRAND TOTAL : $l,O84,9OO 



STATEMENT OF EXPENSES 

The fol lowing i s  a breakdown of expenses incurred  i n  car ry ing  

ou t  t h e  work on t h e  a rea  of  P l a c e r ' s  Coal Exploration Licences #61, 62, 

66,  67,  68, 69,  70 & 71, during November - December 1977 and March - Apri 1 , 
1978. 

1 .  F ie ld  Work 

- Diamond D r i l l i n g ,  

Contrac tor :  E .  Caron Diamond Dri 11 i ng 
Whitehorse, Y .T .  

- E l e c t r i c a l  D r i l l  Hole Survey 

Contractor:  Roke Oi 1 En te rp r i ses  Ltd. 
Calgary, A l t a .  

- Trenching 

Contrac tor :  Grant Stewart  Construct ion 
Calgary, A l t a . ,  Watson Lake, Y.T. 

- Personnel 

I .  Borovic, Geologis t ,  P r o j e c t  Supervisor  

(Nov. 17 - Dec. 6 & March 9 - April 3)  45 days @ 

$1 50lday $ 6,750.00 

- Food and S h e l t e r ,  45 days @$40/day $ 1,800.00 
- Transpor ta t ion  4 x 4 t ruck  ren ta l  (Tilden W.L.) $ 2,000.00 

TOTAL FIELD WORK: $1 05,022.00 

2. Off ice  Work 

- Personnel 

I .  Borovi c ,  Geol ogi s t  (May 10 - May 30) 20 days 

@ $150/day $ 3,000.00 

A.  Kemp, Chief Draftsman (May 10 - May 30) 

20 days 8 $100/day $ 2,000.00 



2. O f f i c e  Work (con t inued)  

- Proximate Analyses 

General T e s t i n g  Labo ra to r i es  . 
Vancouver, B .C.  

TOTALOFFICEWORK: $8,000.00 

R e c a p i t u l a t i o n  

F i  e l  d Work : 

O f f i c e  Work: 

$1 05,022 .OO 

8,000.00 

TOTAL : $113,022.00 
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GENERAL TESTING LABORATORIES 
DIVISION: SUPERINTENDENCE COMPANY (CANADA) LTD. 

1001 EAST PENDER STREET, VANCOUVER, B.C., CANADA 
V6A 1W2 

PHONE (604) 254-1647 TELEX 04-507514 CABLE SUPERVISE 

CERTIFICATE OF ANALYSIS 
, 1 

No.: DATE: 

J ~ U ( I D P  20, 1978 

Tag 30221 
T4. 
a8 rrceiweds 
dry baais t 

Tag 38222 
T-2 

as raesivrdc 
dry basio : 

Tw 30223 
T-3-L 

oa raceivsd t 
dry baa2 o r 
Tag 30224 
T-34 

ar meeivmdr 
dry brais x 

WR RAVE & U P g P  the herein described samples, deceived by ue 
an J m a r y  11, 1979 and rapart as fdlms: 

THIS COMPANY ACCEPTS NO RESPONSIBILITY EXCEPT FOR THE DUE PERFORM- 
ANCE OF INSPECTION AND/OR ANALYSIS IN GOOD FAITH AND ACCORDING TO 
THE RULES OF THE TRADE AND OF SCIENCE. SIGNATURE AND TITLE 

Analytical and Consulting Chemats, Bulk Cargo Spec~alists, Surveyors, Inspectors, Samplers, We~ghers 
MEMBER Ameftcan Soc~ety For Testrng Marer~als . The American 011 Chemlsts Society Canadtan Testing Associat~on 

REFEREE AND'OR OFFlClAL CHEM:STS FOR Vancouver Merchants Exchange . Natronal lnst~tule Of Odseea Products - The Amertcan 011 Chem~sis Society 
OFFlClAL WEIGHMASTERS FOR Vancouver Board Of Trade - Vancouver Mercnants Excnange 



DIVISION: SUPERINTENDENCE COMPANY (CANADA) LTD. 

PO2 50 
PLACER DEVELOPMENT LTD. 

- page 2 - 

1001 EAST PENDER STREET. VANCOUVER, B.C., CANADA 
V6A 1W2 

PHONE (604) 254-1647 TELEX 04-507514 CABLE SUPERVISE 

CERTIFICATE OF ANALYSIS 
I No.: I DATE: I 

FILE: 7802-2804 March 13, 1978 I 

ANALYSIS : MOISTURE 
C. No. 1 "/, 

9)  30561 
as rece ived  
dry b a s i s  

1.2-37.9 10) 30583 
7. 7 m a s  rece ived  

dry b a s i s  

11) 30584 
a s  rece ived  
dry b a s i s  

12) 30585 
as rece ived  
dry b a s i s  

13) 30587 
a s  rece ived  
dry b a s i s  

7.6 -1483 14) 30588 

0 . 7 m  as rece ived  
dry b a s i s  

8.8 -149.1 15) 30589 

0.3 m a s  rece ived  
dry b a s i s  

9.7 -150.1 16) 30590 
4 m a s  rece ived  

dry b a s i s  

17) 30591 
a s  rece ived  
dry b a s i s  

4.7 - 95.0 18) 30592 
0.3 m a s  rece ived  

dry b a s i s  

ASH 
7i 

VOLATILE 
MATTER % 

FIXED 
CARBON % 

SULPHUR 
7a 

CALORIFIC VAWE 
B T U ~ ,  

OMPANY ACCEPTS NO RESPONSIBILITY EXCEPT FOR THE DUE PERFORM- 
I F  INSPECTION AND/OR ANALYSIS I N  GOOD FAITH AND ACCORDING TO 
ILES OF THE TRADE AND OF SCIENCE. SIGNATURE AND TITLE 

rc. h-*SC 
L. Lakosil - Indus tr ia l  Chemist. 

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers 

MEMBER Amertcan Soclety For Testtng Malertals . The Amer~can 011 Chemtsts Soctely . Canadtan Testtng Assoc~at~on 
REFEREE AND/OR OFFICIAL CHEM:STS FOR Naltonal lnslttule Of Otlseed Products . The Amertcan 011 Chemtsls SOCiely 

OFFICIAL WEIGHMASTERS FOR Vancouver Boar:! Of Trale 



GENERAL TESTING LABORATORIES 
DIVISION: SUPERINTENDENCE COMPANY (CANADA) LTD 

A t t :  I.R. Borovic, P.Eng., Geologist, Exploration Department 

TO: 
PLACER DRVBLfX?M8NT LP). 
f700 - 1030 West Georgia St . ,  
Vancouver, B.C. Canada . 
V6E 3A8 

WB -BY CBILTUY that t~ have analyzed the herein described 35 Lignite Samples 

1001 EAST PENDER STREET. VANCOUVER. B.C. CANADA 
V6A 1W2 

PHONE (604) 254-1647 TELEX 04-507514 CABLE SUPERVISE 

submitted by you and report as follows: 

CERTIFICATE OF ANALYSIS 

L. C. No. 2 ANi%PSIS : 

No.: 

7804-1114 FILE: 

54.6 -54.8 # 53 851 
0.2 m b received 

Dry basis  

DATE: 

May 1, 1978 

56.2 -57.9 8 58 852 
1.7 m AS received 

Dry basis 

58.6-58.9 # 58 853 
0.3 m hs received 

Dry baais  

60.0 -60.2 # 58 854 
0.2 m As received 

Dry b a ~ k s  

50.9-62.7 B 58 856 
1.8 m ilo r c c e i ~ e d  

i k y  basis 

12.8-64.3 IS 58 857 
1.5m A s  received 

Dry bas is  

55.0 -66.2 # 58 858 
1.2 m AS received 

Dry bass a 

ASH 
X 

19.00 
29 098 

12.36 
20.78 

4.79 
8.62 

8.64 
15 -48 

5.42 
9.31 

7.69 
13.44 

5.33 
9.22 

9 047 
16.09 

11.49 
18 -91 

- page 1 - 
5676 
9338 

Cant 'd. 

THIS COMPANY ACCEPTS NO RESPONSlelLlTY MCEPT FOR THE DUE PERFORM- 
9NCE OF INSPECTION AND/OR ANALYSIS IN GOOD FAITH AND ACCORDING TO 
THE RULES OF THE TRADE AND OF SCIENCE. - 

- 

Analytical and Consulting Chemists. Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers 

MEMBER. Amsr~can Soc~ety For Tesrmg Materials - ma Amer~can 011 Chemists' Soaery - CanadIan Testmg Assoc~at~on 
REFEREE AND/OR OFFICIAL CHEM:STS FOR Natlonal Instltule 01 O~lseed Products . The Amer~can 011 Chem~sls' Soaery 

OFFICIAL WElGHMAS7ERS FOR Vancouver Board Of Trade 



L.C. No.2 (cont'd) - 

GENERAL TESTING LABORATORIES 
DIVISION: SUPERINTENDENCE CCMPANY (CANADA) LTD. 

6Z6-6Z9 # 58 860 
AB received 

O q 3  Dry basie 

TO: 

PLACER DEVBLOPMENT LTD. 

p a g e  2 - 

679-71.9$ 58 861 

4.0 m 
As received 
Dry basis 

73.0-73.8 4 58 862 
0.8 Be received 

Dry basis 

1001 EAST PENDER -STREET. VANCOUVER, B.C.. CANADA 
V6A 1 W2 

PHONE (604) 254-1647 TELEX 04-507514 CABLE SUPERVlSE 

CERTlF!CATE OF ANALYSIS 

91.0-9318 53 863 
2.zm received 

Dry basis 

No. : 

7804-1114 

102.0-KX3.88 58 865 

1.8 m & received 
Dry b a s i ~  

DATE: 

May 1, 1978 - 

178-118.2 # 58 866 

0.4 m As received 
Dry basis 

22.5-122.7# 58 867 
0.2 A8 received 

Dry basis 

. a As received 

ASH 
% 

23.95 
40.76 

11 036 
17.63 

20.45 
28.18 

5 -68 
8.95 

14.18 
22 -65 

17.57 
26.53 

14-70 
22.64 

37.11 
48.58 

21.74 

PMGD 
CARBON 

% 

14-75 
25.11 

23 .25 
36 .lo 

22.90 
31.54 

25.80 
40.68 

20.39 
32.55 

20.41 
30.81 

21 .go 
33.72 

15.66 
20.50 

21.38 
28.00 1. /m ? Dry basis 

L.C. No. 3 
$s-u,O# 58 876 

&a received 35.13 15.41 29.40 20.06 0.21 5747 2 . l m  Dry basis -.- 23.75 45.33 30.92 0.33 8859 

72 3-76.8# 58 877 
As received 35 .97 18.36 25.87 19.80 0.26 6319 . .2 m 
Dry basis .-- 28.68 40.41 30.91 0,40 8200 

THIS COMPANY ACCEPTS NO RESWNSIBILI'W EXCEPT FOR THE DUE PERFORM- 
4NCE OF INSPECTION AND/OR ANALYSIS IN GOOD FAITH AND ACCORDING TO 

Con t 'd 
THE RULES OF THE TRADE AND OF SCIENCE. c 

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, inspectors, Samplers, Weighers 

MEMBER. Amertcan Soc~ely For Test~ng Mater~als The Amertcan 011 Chemists' Socrety . Canadtan Testtng Assoctatton 
REFEREE AND/OR OFFICIAL CHEMISTS FOR Nattonal Inst~tute 01 Otlseed Products The Amer~can 011 Chemlsls' Soc~ety 

OFFlrlAl WFIGHMACTFRC FnR Vanrosmor Rnlrd nl TIS~P 



L.C. No. 3 Iconr'd) 

GENERAL TESTlNG LABORATORIES 
DIVISION: SUPERINTENDENCE COMPANY (CANADA) LTD. 

XO-945# 58 878 
0.5 m As received 

Dry b a s i s  

TO: 

PLACER D13VBLOPMENT LTD* 

- page 3 - 

U.5-95.0 # 58 879 
0.5m Aa received 

Dry b a s i s  

75.095.58 58 880 
0. A8 received 

Dry basis 

1001 EAST PENDER STREET. VANCOUVER. B.C., CANADA 
V6A 1W2 

PHONE (604) 254-1647 TELEX 04-507514 CABLE SUPERVISE 

CERTlFiCATE OF ANALYSIS 

?5.~-%.O# 58 881 

/ r n  As receivud 
Dry b a s i s  

NO.: 

FILE: 7804-1114 

6.0-96.5 # 58 882 

0.5 m 2.9 received 
Dry b a s i s  

DATE: 

May 1, 1978 

?6.5-9708 58 883 

0.5m he received 
Dry baaia 

VO-975 8 58 884 
0.5 As received 

Dry b a s i s  

775-98.M 58 885 
As received 

OSrn Dry b a s i s  

$8.0-98.5# 58 886 
As received 

D.5m Dry b a s i s  

@..5-99.0# 58 887 

n 
As received 
Dry bae i s  

ASR 

a 

47.73 
65 -91 

36.67 
52-69 

51.37 
69.55 

41.86 
58.10 

31.97 
46.37 

19 -95 
31.87 

33.13 
49 .3O 

20 -49 
32 e36 

9 -78 
16.61 

10.27 
17.03 

FIXBD 
CARBON 

X 

5.79 
7.99 

11 -31 
16.26 

5 0 4 4  
7,38 

7.94 
11 002 

12.76 
18.52 

17.35 
27.72 

11 -58 
17.23 

17 -39 
27 -48 

19 -31 
32 -79 

19.64 
32 -56 

6124 
10153 

Cont 'd . THIS COMPANY ACCEPTS NO RESPONSlBlLlM EXCEPT FOR THE DUE PERFORM- 
ANCE OF INSPECTION AND/OR ANALYSIS IN GOOD FAITH AND ACCORDING TO 
THE RULES OF THE TRADE AND OF SCIENCE. 

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers 

MEMBER: Amencan Soelely For Testmg Materials . The American 011 Chemists' Society . Canadlan Testing Assoc~at~on 
REFEREE AND/OR OFFICIAL CHEMISTS FOR. Nallonal lnslltute Of Ollseed Producls The American 011 Chem~sts' Society 

OFFICIAL WEIGHMASTERS FOR Vancouver Board Of Trade 



VOLATILE FIXBI) CALORIFIC 
..C. No. 3 (cont'd) - MOISTURE ASR MATTER CARBO?4 SULPHUR VALUE 

X Z X X Z B T J S / ~ ~ .  
'9.0-9959 58 888 
3.5m Aa received 35 -06 30.77 19.81 14.36 0.15 3845 

Dry b a s i s  --- 47.38 30.50 22 -12 0 -23 5921 

GENERAL TESTING LABORATORIES 
DIVISION SUPERINTENDENCE COMPANY (CANADA) LTD 

19.5-w 58 889 
6, 5m As received 39.87, 14.92 26.46 18.75 0.16 5258 

Dry b a s i s  --- 24.81 44.00 31 .19 0.27 8744 

r 
TO: 

PLACER DEVSlLOPMENT LTD. 

- page 4 - 

10.0 - # 58 890 
100.5 As received 38.17 15.47 30.18 16.18 0.20 5376 
0.5 &Y basis --- 25 -03 48.81 26.16 0.32 8695 

30.5 - $ 58 891 
JFq.9 A8 rece ived  40.53 11.66 27 -32 20.49 0 -23 5716 
C m Iky b a a i ~  --- 19.61 45.94 34 .45 0.39 9611 

1001 EAST PENDER STREET VANCOUVER B C CANADA 
V6A 1 W2 

PHONE (604) 254-1647 TELEX 04-507514 CABLE SUPERVISE 

CERTIFICATE OF ANALYSIS 

THIS COMPANY ACCEPTS NO RESPONSIBILITY EXCEPT FOR THE DUE PERFORM- 
ANCE OF INSPECTION AND/OR ANALYSIS IN GOOD FAITH AND ACCORDING TO 

L. Lakoeil - ~ n d u s t r i e l  Chemiet. 
THE RULES OF THE TRADE AND OF SCIENCE. SIGNATURE AND TITLE 

No.: 

7806-1114 

Analytical and Consulting Chemists. Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers 

DATE: 

May 1, 1978 

MEMBER Amertcan Soc~ely For Tesltng Matertals - The American 011 Chemists' Soclaly . Canadtan Test~ng Assoc~attan 
REFEREE AND/OR OFFICIAL CHEMISTS FOR Natlonal Instllute Of O~lseed Products . The Arner~can 011 Chemtsts' Soctety 

OFFICIAL WEIGHMASlERS FOR Vancouver Board Of Trade 
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Pal ynol ogy Reports 



Report No. T-11-WSH-1978 

Polynology report on four diamond d r i l l  hole samples from the 
Laird Coal Basin, Yukon Terr i tory,  submitted by 
D. Long, 1978, (NTS lO5A). 

The relevant parts  of any manuscript prepared f o r  publication tha t  
paraphrase o r  quote from this report should be referred t o  the 
Paleontology Subdivision, Calgary, f o r  possible revision. 

COMMENTS 

These four samples a re  from a s ingle d r i l l  hole located a t  approximately 60°N; 
129OW. Relevant data i s  given on the accompanying s t ra t igraphic  range chart .  
The f igure given under "Sample Interval" i s  the depth i n  metres. Estimate of 
palynological frequency is  purely subjective and is  not based on actual counts. 
E s  a consequence of the rough and ready processing technique used, a complete 
and detai led examination of the residue i s  not possible a t  this time, but wil l  
be done a t  a l a t e r  date. -s * 

L 

( A1 though the section is  cer ta in ly  Paleogene, any conclusive age in terpre ta t ion  
remains ambiguous. The lack of charac ter i s t ic  Eocene-Oligocene forms i s  s t r ik ing ,  
but equally s t r ik ing  is the absence of lower o r  middle Paleocene forms. Some of 
the genera are  ra ther  "primitive" looking, thereby suggesting an ear ly  Paleogene 
age. Consequently I will  suggest, ten ta t ive ly ,  an upper Paleocene o r  possibly 
lowest Eocene age. More samples and be t t e r  processing will  be required i n  order 
t o  enlarge the recorded mfcroflora. 

The poss ib i l i ty  remains here t h a t  we are-deal i ng w i t h  spec i f ic  envi ronrnental con- 
di t ions rather  than age-variat ions.  B u t  more work will  be required before we can 
consider the various possi bi 1 i ti es. 

W .  S. Hopkins, J r .  
-- 

Paleontology Subdivision 
I n s t i t u t e  of Sedimentary and Petroleum Geology 
Calgary, April 17, 1978 





Report  No. T-14-WSH-1978 

Palynology r e p o r t  on f i v e  diamond d r i l l  ho l e  samples  
from t h e  La i rd  Coal Bas in ,  Yukon T e r r i t o r y ,  submi t t ed  
a u k & h & d  by D. Long, 1978 (NTS 105A). 

The r e l e v a n t  p a r t s  o f  any manusc r ip t  p repared  f o r  
p u b l i c a t i o n  t h a t  pa raph ra se  o r  quo te  from t h i s  r e p o r t  
should  be r e f e r r e d  t o  t h e  Pa leonto logy  S u b d i v i s i o n ,  
Calgary ,  f o r  p o s s i b l e  r e v i s i o n .  

Commen t s  

T h i s  r e p o r t  d e a l s  w i t h  the same samples  d i s c u s s e d  i n  r e p o r t  T-11-WSH-1978, 
and shou ld  be r ead  i n  con junc t ion  w i t h  t h i s  r e p o r t .  The samples  wsre 
rep roces sed  and examined i n c o n s i d e r a b l e  d e t a i  1 , i n c l u d i n g  the coun ti ng o f  
specimens. Th i s  was undertaken w i t h  t h e  hope a c o r r e l a t i o n  would be  p o s s i b l e  
a ~ 4  ?lsc more spoc!fic 3ge d o t e m i ~ a t i o n s  s r r i v e d  st. 

I p repa red  v a r i o u s  t y p e s  o f  r ange  c h a r t s ,  none of which proved t o  be par -  
t i c u l a r l y  h e l p f u l .  Seve ra l  o f  these r ange  diagrams accompany t h i s  r e p o r t  
(two pages)  and a s  can be s een ,  r e s u l t s  a r e  i nconc lus ive .  The v a r i a t i o n s  
which do occu r  a r e  probably  t h e  r e s u l t  o f  l o c a l  environmental  v a r i a t i o n s ,  
and n o t  t o  a s i g n i f i c a n t  change i n  f l o r a  o r  age. 

PA- 

I s u s p e c t  t h a t  t h i s  s e c t i o n  r e p r e s m t s  a compara t ive ly  s h o r t  time span and 
t h a t  palynomorph s u b d i v i s i o n s  will n o t  be meaningful .  However, i t  would be  
worthwhile  t o  examine samples from o t h e r  bo reho le s  t o  see whether t h e  p l o t t e d  
v a r i a t i o n s  a r e  p e r s i s t e n t .  I f  t h e y  a r e ,  t hen  t h e s e  v a r i a t i o n s  may prove  t o  
be s i g n i f i c a n t  and p o s s i b l y  c o r r e l a t i o n s  w i t h i n  t h e  u n i t  may be p o s s i b l e .  

Otherwise t h e  conc lus ions  expressed  i n  r e p o r t  T-11 -'ASH-1978 s t a n d  a s  exp re s sed .  

W. S. Hopkins, Jr .  

Pa leonto logy  Subd iv i s ion  
I n s  ti t u t e  o f  Sedimentary Petroleum and Geology 
Calgary ,  Apr i l  26, 1978 
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- C o n t r a c t o r ' s  Invoices  

1 . E .  Caron Diamond Dri 1 1 i ng Ltd. 
2.  Grant S t ewar t  Cons t ruc t ion  
3 .  Roke Oil E n t e r p r i s e s  Ltd. 
4. General T e s t i n g  Lab. 



CONTRACT DIAMOND DRILLING VANCOUVER OFFICE: 

November 30, 1977 

Invoice #-338 

rn ACCOUNT WITH: 

Canex Placer Limited, 
700 Wzrrard Building, 
1030 West Georgia St ree t ,  I 

Vancouver, B. C. 

Drill ing Charges November 22 t o  30, 1977 . (coal property) 

Hole : LC- 1 /90 '/HQ 
Moving 
64 man hrs .  @ $14.50 per hr. - - 
Mud Time 
37 man hrs.  @ $14.50 per hr.  = $ 536.50 
I @ machine hrs . @ $10.00 per hr.  = $ 185.00 $ 721 -53 
Standby Time 
44 man hrs.  @ $14.50 per hr .  = $ 638.00 
32 truck standby hrs.  @ $25.00 per hr .  = $ 800.00 $1 ,438.00 
Asing 
0 - 174 = 174 f t .  
Coring 
20 - 264 = 244 f t .  

@ $17.50 per f t .  - - 

Mobilization 
D r i l l  and Equipment @ $1,400.00 - - 
D r i l l  Crew @ $400 .OO - - 

faterials Supplied a t  Cost plus 15% 
! 30 lbs  propane @ $8.00 each 
!5 bot t les  propane @ $16.75 each 

srnall bot t les  propane @ $6.00 each 
bot t les  propane (from stock) @ $16.75 each 

-'rn fuel  drums @ $15.00 each 
" . r f i~se l  Fuel 
IC;,'; HQ core boxes @ $7 -00 egch 

I h d  & @ik Trol 
- 76 bags of mud @ $10.75 per bag = $ 817.00 
:J 9 bags of b i k  Trol @ $7.75 Per bag - - 69.75 



HEAD OFFICE: 
7 ROUNDEL ROAD 

ddl~EHOASE , Y.T. Y1A- 3H3 
pdONE 668-2424-668-2425 

TELEX 036-8.337 

4 men x 9 days 
T. Caron 4 days 

CONTRACT DIAMOND DRILLING 

@ $25.00 p e r  day  
@ $25.00 p e r  day  

= $ goo .oo 
= $ 100.00 

T o t a l  Invoice $16,547.20 



CONTRACT DIAMOND DRILLING 

December 31, 1977 

Invoice #-340 

IN ACCOUNT WI'I'H: 

Canex Placer Lhnited, 
700 Eurrard Wlilding, 
1030 West Georgia S t r ee t ,  
Vancouver, B. C. 

(coal Property) Dr i l l ing  Charges December 1 t o  6, 1977 

Hole : LC-? /90°/RQ 
Moving 3' 
32 man hrs .  
Reaming Cave - 
6 man h r s .  
3 machine hrs .  

@ $14.50 per  hr .  

@ $14.50 per  hr .  
@ $10.00 per  hr .  

@ $14.50 per  h r .  
@ $10.00 per  h r .  

Mud Time 
28 man hrs .  
4 machine hrs.  

-Travelling Time ( m s e  ) 
32 man hrs .  
Casing 
174 - 177 = 3 ft. 

@ $14.50 per  hr .  

Coring 
\64 - 500 = 236 f t .  @ $19.50 per  ft. 

8 $21 .OO per  ft . 00 - 549 = 49 f t .  

1 2 2  

C bags of mud 
,, . uk Trol  _ .-" . 

I bags 

o m b a r d  
=days 
nen x I day 
?w extras  

@ $25.00 per  day 
@ $25.00 per  day 

qipment Left i n  Hole 
I f t .  HW Casing e $33.60/2 ft. length $2,956.80 

+ 155% = $ 443.52 

@ $378.50 = $ 378.50 
+ 15% = $ 56.78 

1 HW Casing Shoe 

Total  Invoice $12,595.63 



HEAD OFFICE: 
7 ROUNOEL ROAD 

NHITEHORSE . Y.T. Y1A-3H3 
PHONE 668-2424 - 668-2425 

TELEX 036-8-337 

CONTRACT D IAMOND DRILLING VANCOUVER OFFICE: 

PHONE 687-4634 

I N  ACCOUNT wrm: 

Canex Placer Limited, 
700 Wlrrard Wlilding, 
1030 West Georgia Stree t ,  
Vancouver, B. C. 

Hole L C - 2 / 9 0 O h ~  

Mobilization of Crew 
Whitehorse t o  Watson Lake 

Truck Time 
4 machine hrs. 

8 $14.50 per hr. 

O $35.00 per hr. 

(Watson Lake - Coal) 

@ $17.50 ( % I )  per f't. = 

Prooane m i c e  #-138705 
13 bottles G3 $17.95 each a= 

+ 15% r 

81.8 gal. gas 
85 gal. diese l  = 

+ 158 (diesel) - - 

Total Invoice 94.389.87 





HEAD OFFICE: 
7 ROUNDEL ROAD 

NHITEHORSE , Y.T. Y1A-3H3 
PHONE 668-2424 - 688-2425 

TELEX 036-8-337 

CONTRACT DIAMOND DRILLING 

Mud Re: Invoice #-351 
36 t a d  12 $10.75 each 
23 bsgs QAIS ~ r o l  @ $7.75 each 
Nud Re: This Invoice 
180 bags Ihd @ $10.'7!j each 
81 bags @ik T r o l  G $7.75 each 

Water Use Permit 
# c 05817 

VANCOUVER OFFICE: 

PHONE 687-4634 

- - : 10.00 

Total Invoice $2&010.a 



HEAD OFFICE: CONTRACT DIAMOND DRlLLlNG VANCOUVER OFFICE: 
7 ROUNOEL ROAD 

#HITEHORSE , Y.T. Y1A-3H3 
PHONE 668-2424 - 868-2425 PHONE 687-4634 

TELEX 038-8 -337 

&ril 16, 1978 

Invoice $356 

Canex Placer Limited, 
700 ~urrard a i l d i n g ,  
1030 Vest Georgia Street, 
Va.ncauver, B. C. 

(Watson Lake - coal) 

Hole : ~=-3/g0 O/H&-I\IQ 

1 ~ ~ 0 ~  

94 man hrs. 2 $14.50 per hr. 

?%!? hrs. @ $14.%per hr. 
2& machine hrs. c r j  $1 0.00 per hr. 

c $14.50 per hr. 
: 5 ,=chine hrs . .' $10.30 per hr. 
Standby Time 
35 man hrs. G $14.50 per hr. 
6 machine hrs . 8 $10.00 per hr. 

6 $17.50 per ft. 

C? $15.00 per ft. 

~~d 
baga of mud O $10.75 per bag 

87 bags @ik Trol 3 $7.75 per 5ag 
Cement in& 
52 man hrs. @ $14.50 per hr. 
26 machine hrs. 8 $10.00 per hr. 

Q $14.50 per hr.  

Material Consumed in Hole 
7 ' **-2 - , 

32 baga of cement (GE -55206) Q gb2j.00 per bag = $ 800.00 - 
320 ft. HQ rods @ $84.15/10~ length $2,692.80 . /'. 

<' 

68 rt. HW casing s a .60/2t length = ;$1,142.b ' j 9  

3 HW casing shoes @ $378.50 each = $1 135.W 
2 NW casing shoes 8 $204.25 each = $ 408.50.- 



HEAD OFFICE: CONTRACT DIAMOND DRILLING VANCOUVER OFFICE: 
7 ROUNOEL ROAD 

NHITEHORSE . Y.T. Y1A-3H3 
PHONE 668-2424 - 668-2425 PHONE 687-4634 

TELEX 036-8-337 

@ $40.00 each = $ 40.00 
@ $2.00 each 
+ 45s 

Labour in Shcg - f o r  valve & attachment sent t o  Watson Lake 
5aailh1-s. Q $14.50 per hr. - - 
Freight 
For c e i n t  (YFIIrates ,Ylo181) 

Dmobilization 
Drill - - $1,400.00 
mu crew = $ 400.00 $ 1,800.co 

Prowme (Canadian Propane /#l>8706-138742) 
4 20 lbs r e f i l l s  6 $5.7'0 each = $ 22.80 
3 100 lbs r e f i l l s  G $17.95 each = 161.55 $ 184.35 

+ 15s - - 6 $ 212.~0 

Dieael Fuel (vatson Lake Texaco jfl24-07-9107-12437) 
180 gals. G 948 per gal. = $ 169.20 
225 gals. G 5.4$ per gal. = $ 211.50 
180 gals. @ 94# per gal. = 169.20 $ 549.70 

+ 15% - - $ 82.43 $ 632.39 
Gas - 
45 gals. 
5.12 gals. 

3oom & Board 
Xwch 10 -17 
8 days - 4 men 
crew Ektras 
P~bch 18 - 31 
14 days - 4 men 
Crew mras 
April 1 - I0 
10 days - 4 men 
A p r i l  12 - 16 
5 days - 2 men 

8 $1 -07 per gal. = 48.15 
Q $1 .21 per gal. - - 6.20 54.35 

@ $25.00 per day = $ 800.00 
= $ 24.53 

Q $25.00 per day = $1,403.00 
p 8.51 

Ct $25.00 per day = $1,00/3.CO 

8 $25.CO per day = $ 250.00 ;b 3,483.04 
.i 

t., . \ 
TO& Invoice $28.915.33 
. > . . \ .  . . . . , , . . 



HEAD OFFICE: 
7 ROUNOEL ROAD 

NHITEHORSE , Y.T. YlA-3H3 
PHONE 668-2424 - 668- 2425 

TELEX 036-8-337 

CONTRACT DIAMOND DRILLING VANCOUVER OFFICE: 
~ > - s F - v Z T  
JfKmmim3-m 

PHONE 687- 4634 

Canex Placer Limited, 
7130 ~urrard mild*, 
1030 West Geor,-ia Street,  
Vancouver, B. C. 

E s c  . Cfiarges fo r  Eatson Lake Caal Drilling: 

Vatson Lake Texaco Invoice # 12352 - 12,487 
9C gal. diesel @ 94# per gal. = $ 84.60 
45 gal. gas @ $1 .07 per gal. = $ 48.15 
225 gal. diesel  @ 94# per gal. = $211.50 3344.25 

+ 15% - - $i 51 6 $335.89 

Gpper -iaird i4otel Invoice ,# 356 
5 days - 2 me3 Q $30.00 rather than $25.00 per day 
= $300.00 less $250.00 
2rew extras 

Xile 804 Motel Teslin 
Eoon h 3oard travelling LJatson t o  igihitehorse during 
water xe l l  c r i s i s  ~ p r i l  12 & 16 
Room 
r&als 

Canadian Fropane Invoice IjL! 138762 - 138773 
12 r e f i l l s  @ $17.95 per r e f i l l  = $215.40 

Total Invoice 3742.87 



GRANT STEWART CONSTRUCTION LTD. 
/' P.O. BOX 160 - CASSIAR, B.C. VOC 1EO 

/ Telephone: 778-7455 Telex: 036-8-8523 

Interest Charged on Overdue Accounh 

Details $ 

Truck -12 . . . i . ? ? . r i ~ -  e ~ u i 2 3 5 n t  tl 
j o 3  .cite. 

T r - L  -43 ... Lo.-.-, ur l? f r ,  2nd i n s t n l l  
C f r 2 ~ ~  -n-  dozer .  
5.9 hour*  Q 4Q.00 ?er h o g r  

Balance 



, 

,/ / 
ROKE OIL ENTERPRISES LTD. 

516 MORAINE ROAD N.E., CALGARY, ALBERTA T2A2P2 TELEPHONE 273-5553 

3: Placer Development Limited, 
800 - 1030 West Georgia Street, 
Vancouver, B.C. 

INVOICE N? 

r E R n c e  pEN.EREo Re: Liard Basin Field - Service Order h 6 6 9  '- Dated March 15, 15 'f$R 7 : / I  (J 

v - GfjEZ'JI 1 ,. --- 
Total Logging Charges -- . - $ 698.39 
Round-trip mileage from Grande Prairie 

! Pavement - 400 mi @ .35/mi 140.00 
I 

Off-pavement - 1100 mi @ .50/mi 550.00 
1 

L 

I 
Meals: 4 days @ 15.00/day 60.00 

I Accommodation 25.00 
I 

' 

--- - - - - - -- - - . I Returned to Station ......................................... 

LOGGING DATA 
TYPE SCALE FROM 1 TO 

F, . *  . .  . ' 
! , !  Ft. L : . .  : 

'< . ' 
Ft. 

.., a n - ?  

pp 1 .J Ft. 
Ft. 

..- -. 
w -  

. -' . .- 1- Ft. 

Completed Perforations with 

........................................................................ Gun 

NO. 
SHOTS FROM I TO 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 
The Servicek) and equipment covered by this Service order hove been performed or 
received. 

.? /','p 

sjo-nade of customer's duly authorized representative Roke Engineer 



ROKE OIL ENTERPRISES LTD. 

516 MORAINE ROAD N.E., CALGARY, ALBERTA T2A 2P2 TELEPHONE 273-5553 

/' 
70: Placer  Development Limited., 

800 - 1030 West Georgia S t r e e t ,  
Vancouver. B. C, 

Attention:  Mr. Borovic. 

INVOICE NE 127'7 

DATE A p r i l  10, 1978 

SEWCESRENOEREO Re: Service  Order i f ' s  2670 & 2 6 7 1  

T o t a l  Charges 

I N V O I C E  

LOGGING DATA 

I I IEALE / F R O M  I 
1 Ft .  1 

Completed Perforotions with 

.... Gun 

I Ft .  1 

I I I I Fr. I 
1 I 1. 1 F t .  

NO. 
S H O T S  1 FROM I T o  I 
I I Ft. 

I I 
Ft. 

Ft. I 
I I Ft. 



*- - I N V O I C E  

General Testing Laboratories Division 
Superintendence Companv (Canada) Ltd , , - .~ - , ---. 
1001 East Pender St. 
Vancouver. B.C. V6A 1 W2 
Ph (604) 254-1 647 

I 

r Testing 4 submitted Coal samples, marked: Tag 30221, 
222, 223, 224 for  Moisture,Ash Volat i lo  Matter, Sulphur 
and Calori f ic  Value: - 4 @ 60.50 

L 

DUE AND PAYABLE ON RECEIPT OF INVOICE. l'h% PER MONTH (18%) PER ANNUM CHARGED ON OVERDUE ACCOUNTS. 

a- 
TFR EPRODUCTI ON 

AND SUPPLY SERVICE 

pi ,I SUB TOTAL 12- 6 1  
FEDERAL TAX r 5 9  

-- SUB TOTAL 
uc. No. I 4  34- 

PROVINCIAL TAX 
I 0  

SHIPPING I 

TOTAL 
PL-ASE REFER TO THlS 

NUMEER WHEN REMITTING PLEASE PAY 

THIS AMOUNT A 



1 East Pender St. 
March 13, 1978 

'i 18 submitted Coal Samples, marked: 30553 to 61 and 
t o  92: for Moisture, Ash, Volatile Matter, Sulphur and 
Lfic Value = 13 @ 60.50 

I I 

k l e s  with out Calorific Value (high Ash) - @ 44.50 
1 1  

I 

_.-- 
- - - i 

[ J 0 

I ,  / DUE AND PAYABLE ON RECEIPT OF INVOICE. 11/2% PER MONTH (18%) PER ANNUM CHARGED ON OVERDUE ACCOUNTS. i 
ii i 



General Testing Laboratories Division 
Superintendence Company (Canada) Ltd. 
1001 East Pender St 
Vancouver. B C V6A 1 W2 

PO250 
TO P I A A ~ R  -'r Xm. 

1700 - LOU) %at Georgia Street, 
Vsmcmnmr, B.C. V6B 3AB 

DATE -1 
, April 30, 1978 

7804-1114 

BB: 35 eubarltted Lignite amp&r, 38851 to68 and 58876 t o  891 and I& Jr 2 

To: Testing ramplea for Mofbture, Aeh, Volatfle Matter, Sulphur and 
Calorific Val* 

DUE AND PAYABLE ON RECEIPT OF INVOICE. 11%% PER MONTH (18%) PER ANNUM CHARGED ON OVERDUE ACCOUNTS. 



C 
/a A S H  

BORHOLE LOG B Y :  
DA T F  ' 



GRID : 
P L A C E R  

EXPL( 

SAMPL I 

N 0. 

T 
30563 

A L Y S E S  

DEVELOPMENT LIMITED LOGGED B Y :  HOLE NO. -, L C & /  1 
ATION DEPARTMENT SHEET &.Aof2 1 

I - 

I 

- 

- 

- 

- 

- 

- 

- 

- 

BOREHOLE LOG BY : 
n 8 r.r . 



RID : 

O/o  O/o  */a 

S H N  

- 

B 
BOREHOLE LOG BY : 
nhTC ' 



P L A C E R  
E X P L  GRID : 

D E V E L O P M E N T  L I M I T E D  LOGGED BY&*- HOLE NO. L C b /  
ORATION DEPARTMENT DATE : / / S H E E T N ~ . A . ~ ~ ~  

BOREHOLE LOG BY : 
DATF : . .- 

I L A N A L  Y 
ALOUIFK 
or 

tocvd.  

S E  S 
VALUE 

bda:: r 

9 

11 

- - 

- - 

- - 

- - 

- - 

- - 

-. 

- - 

- - 

i. Sp. R E M A R K S  
(irony 



P L A C E R  
EXPL GRID : 

BOREHOLE LOG B Y :  
DATF : 



:&Lourn 
as 

recvd.  

VALUE 

BOREHOLE LOG B Y :  
D 4 T f  : 

L O G G E D  B Y :  ACER DEVELOPMENT LIMITED HOLE NO. 
C*/ 

E X P L O R A T I O N  D E P A R T M E N T  D A T E  : &I IplB 8 SHEET H . . L O ~  2 
! 
! 
t 

! 
i - 

- 

- 

- 

9 

- 

- - 

- - 

- - 

- 
M 

-- 

- 

- 

- 

-- 

C A N A L  Y S E S 
Sp. R E M A R K S  

k w C r  



GRID : 
PLACER DEVELOPME 

EXPLORATION DEPAR 
NT LIMIT€ 
TMENT 

- 
O/o - 
as 

ecvd - 

) A  L A N A L Y S E S  
VAL U E 

b::: ' 

HOLE No. 

O / 0  O/o O / o  

H N O  

BOREHOLE LOG B Y :  I 
n4Tf : - --L-, 



RID : 
P L A C E R  

EXPLO 
D E V E L O P M E N T  L I M I T E D  

! A T I O N  D E P A R T M E N T  

C O A L  

L O G G E D  B Y :  H O L E  No. 

D A T E  : &.,6/ 'P8. S H E E T N , . ~ ~ ' ~  

BOREHOLE n A T r  - LOG B Y  : 



GRID : 
P L A C E R  

'/. A S H 
as ary 

recvd. b a t  

-.- 

-. -- 

C O A L  A N A  L Y E S 
VALUE 

8 ' Y  
bos I s 

BORLHOLE LOG B Y :  
n 4 T f  : 



A N A L Y S E S  
Z VALUE 

K 
: ALORII 

.ca: d.  

BORHOLE LOG B Y :  /I 
n r  T F  



P L A C E R  
E X P L C  

DEVELOPMENT LIMITED L O G G E D  B Y .  "2 HOLE NO. -- 
' 

D A T E  : A&/ J; /y7.-i7 A T l O N  D E P A R T M E N T  7 6 
I ' 

S H E E T  No.-of - 
I 

GRID : 

C O A L  A N A L Y S E S  
R E M A R K S  

OAL LOG FORM No. X - l - T 8 , P a g e  2. 
BOREHOLE LOG BY : 
DS TF ' . --- 



GRID : 
P L A C E R  

EXPLC 

A M  PL E 

N 0. 
VALUE 

b::! s 

D E V E L O P M E N T  L I M I T E D  LOGGED BY : HOLE No. d c S  

IRATION D E P A R T M E  N T D A T E  : SHEET ~ ~ . - 3 ~ f G  -. 
A N A L Y S E S  1 - 

M 

7 - 

- - 

- - 

- - 

- - 

- - 

- - 

I - 

- 

O/o O/O O/e 

S H N  

-- 

BOREHOLE LOG B Y :  
n A T f '  



GRID : 

C O A L  A N A L Y S E S  

A C E R  DEVELOPMENT LIMITED LOGGED BY : HOLE NO. L C  # 2  
EXPLORATION DEPARTMENT DATE : f f ~ h ' d . : ~ ' 5 7 5  SHEET NO.^^- -4 6 -. 

SAMPLE 
MOI  ST^ 

N 0. O/. , - 
YJ ,Z 

- 

- 

- 

I :: 
I 

- 

- 
- - 

-. .- - 

- 

- - - 

4 

BOREHOLE LOG B Y :  
O A  TF ' 



GRID : 

A N A L  Y S E  S 

BOREHOLE LOG B Y :  
nfi TF ' 



GRID : 
P L A C E R  D E V E L O P M E N T  L I M I T E D  LOGGED B Y :  I.. . 'Z HOLE NO. L ~ * 2  

A I I O N  D E P A R T M E N T  Q A T E  : Wn .-YG /7.f S H E E T  ~ ~ . & ~ f &  

I 1 
EXPLC 

SAMPLE 

N 0. 

a 8 b d  
-- 

A N A L Y S E S  
VALUE 

b::! r 

BOREHOLE LOG B Y :  
: . r  T T  ' 



AMP1 I 

NO. 

I A L  
'Yo V .  M.  

A N A L  E S 
: VALUE 

,Ix, 

BORHOLE LOG B Y '  ,, 

D *  T F  . ..- 



GRID : E'XPLC 
A L Y S E S  m 1 

b k L  ROCK T Y P E  D E S C R I P T I O N  J 

b I 
'/, rec. 4 - 

A I+ 
"/a F . C .  

I 
Sp. R E M A R K S  

Gmwity 

ZALORIF 
as 

recwd. 

VALUE 
d r y  

bas I s 

BOREHOLE LOG BY : 
Pfi  TF ' 



P L A C E R  
EXPLC 

AMPLE 

N 0 .  

DEVELOPMENT LIMITED LOGGED B Y :  HOLE NO. L ~ d 7  
DATE : 

* .  
) R A T I O N  D E P A R T M E N T  SHEE'T ~ o .  3 of- 5 

A N A L  Y S E  S I 
"/o - 
0 s 
ecd  - 

- 

- 

- 

1G87 

- 
N 

- 

- 

- 

BOREHOLE LOG B Y :  
n a r r .  

- 

- 

- 

- 

- 

- 

- 

- 

- 

J 



GRID : 

) A  L A N A L Y S E S  

A C E R  DEVELOPMENT LIMITED LOGGED BY : HOLE No. A-9 

EXPLORATION DEPARTMENT D A T E  : S H E E T  N~.& ofs 
r I I I 4 

- 

- 

- 

- 

- 

d 

- 

- 

- 

BOREHOLE LOG B Y :  
r b 6  r r  



PLACER DEVELOPMENT LIMITED 
GRID : EXPLO 

iAMPLE 

N 0. 

C O A L  

BOREHOLE LOG B Y :  
- . ' r y  
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