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SECTION 1.0 
INTRODUCTION 

1.1.0 General Geographic and Physiographic  P o s i t i o n  o f  Licences 

The E l k  R ive r  Coal P r o j e c t  i s  l oca ted  i n  the  East Kootenay 

reg iona l  d i s t r i c t  o f  southeastern B r i t i s h  Columbia. Approximate 

cent re  o f  t h e  p r o j e c t  area, which cons is t s  o f  7,782 ha o f  coal 
l i cences  on E lk  P r o v i n c i a l  Fo res t  land, i s  50' 24' n o r t h  l a t i t u d e  

and 114' 56' west long i tude.  The l i c e n c e  area rough ly  covers the  
upper p a r t  o f  the  E lk  R ive r  V a l l e y  between the  confluence o f  

A ld r i dge  Creek and the  E l k  R ive r  i n  t h e  south and Cadorna Creek 
and t h e  E lk  R iver  i n  the  nor th .  

E l k  R ive r  Va l l ey  approx imate ly  12 km long and inc ludes  the  eastern 
and western f l a n k s  o f  t he  v a l l e y .  

a long approximately 44 km o f  B.C. Fores t  Serv ice  Road running 
northward from E l k f o r d  (see Index Map, page 2). 

Th is  represents  a sec t i on  o f  t he  

Access i s  gained t o  the area 

1.2.0 Proper ty  D e f i n i t i o n  

1.2.1 H i s t o r i c a l  Background 

The E l k  R ive r  coal  depos i t  has been known s ince  1883 when 
f i r s t  examined by D r .  G. M. Dawson o f  the  Canadian Geologi- 
c a l  Survey. As e a r l y  as 1905, prospectors had uncovered 22 

seams and by 1910, t h r e e  coa l  companies had acqui red leases 
i n  the  area. The yea r  1920 was the  f i r s t  a t tempt  t o  exp lo re  
the  depos i t  i n  any systemat ic  way, w i t h  the  d r i v i n g  o f  a 
650 f o o t  a d i t  (A ld r i dge  Tunnel) i n t o  B i g  Weary Ridge, 

approximately one m i l e  south o f  Weary Creek. 

I n t e r e s t  i n  the  E l k  R ive r  depos i t  receded a f t e r  1920 and 
most l i cences  were dropped. The area was i d l e  u n t i l  1952 
a t  which time, West Canadian C o l l i e r i e s  c a r r i e d  o u t  sampling 

on the  B i g  Weary Ridge exposures. 

I n  1967, Scurry-Rainbow O i l  Ltd. began a c q u i r i n g  the  pre- 

sent  E l k  R ive r  l i cences .  I n  1968, Nor th American Coal 
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Corporat ion,  under an o p t i o n  agreement w i t h  Scurry-Rainbow 
O i l  Ltd., undertook an e x p l o r a t i o n  program centered p r i m a r i l y  
on the  B i g  Weary Ridge Area. I n  1969, when Nor th  American 

Coal Corpora t ion  d id  n o t  exerc ise  i t s  op t ion ,  Scurry-Rainbow 
O i l  L td .  independently extended e x p l o r a t i o n  o f  t h e  depos i t  

n o r t h  t o  i nc lude  the  L i t t l e  Weary Ridge area. 

I n  December 1969, Emkay Canada Natura l  Resources Ltd., a 

who1 l y  owned Canadian subs id ia ry  o f  Morrison-Knudsen 
Company, Inc., acqui red a 50% i n t e r e s t  i n  the  coa l  l icences.  

Exp lo ra t i on  o f  t he  l i cences  by the  j o i n t  owners resumed i n  
July 1970 and cont inued through the  sp r ing  o f  1971. Dur ing 
t h i s  t ime, a d d i t i o n a l  coa l  l i cences  were acquired, b r i n g i n g  

the  t o t a l  number o f  i n d i v i d u a l  l i cences  t o  42 f o r  a t o t a l  
area o f  19,200 acres (7,782 ha). 

I n  May 1975, E lco Min ing  L imi ted,  a c t i n g  on b e h a l f  o f  a 
group o f  European s t e e l  companies, acqui red Emkay Canada 
Natura l  Resources L td . ' s  50% i n t e r e s t  i n  the  coal  l i cences .  

Dur ing  1975/76, E lco Min ing  L im i ted  c a r r i e d  o u t  a p r e f e a s i -  
b i l i t y  s tudy which i nvo l ved  e x p l o r a t i o n  i n  the  B i g  Weary 

and L i t t l e  Weary Ridge areas. 

I n  October 1976, the  Stee l  Company o f  Canada Ltd.  and Home 

O i l  Company Ltd. acqui red 25% and 15% respec t i ve  i n t e r e s t s  

f rom Scurry-Rainbow O i l  L imi ted.  A j o i n t  venture agreement 
was then concluded between the  f o l l o w i n g  pa r tne rs  w i t h  t h e i r  

r e s p e c t i v e  i n t e r e s t s :  

E lco  Min ing L i m i t e d  50% 

S t e l c o  Inc. 25% 
Home O i l  Company L im i ted  15% 

Scurry-Rainbow O i l  Ltd. 10% 
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1.2.2 Cur ren t  Owner 

E lco  Min ing  L im i ted  was appointed P r o j e c t  Manager and 
imned ia te ly  undertook a f e a s i b i l i t y  study which i nvo l ved  

the  most ex tens ive  e x p l o r a t i o n  program t o  date. Th is  
program, which extended f rom October 1976 t o  June 1977, con- 
cen t ra ted  main ly  on t h e  no r the rn  h a l f  o f  t he  v a l l e y ' s  eas t  
f l a n k  which inc luded L i t t l e  Weary Ridge and p a r t  o f  B i g  
Weary Ridge. Also, f o r  t he  f i r s t  t ime, d e t a i l e d  i n v e s t i -  
ga t i ons  were c a r r i e d  o u t  on t h e  v e r t i c a l  t o  over turned 
seams on t h e  west f l a n k  of the  va l l ey .  The f e a s i b i l i t y  
s tudy  was completed January 1978 and p repara t i on  o f  t he  
Stage I1 submissions were underway. 

The Stage I 1  Report 
submi t ted on August 28, 1978. Fo l low ing  t h i s ,  a s i g n i f i -  
can t  amount o f  add i t iona lwork  was undertaken a t  t he  
reques t  o f  t he  government rev iewing  agencies. 

fo r  t he  E lk  R ive r  Coal P r o j e c t  was 
1) 

2 )  

On February 22, 1979, t h e  Environment and Land Use Comnit- 

t ee  o f  t h e  B.C. Cabinet gave approva l - i n -p r inc ip le  t o  the  
p r o j e c t ,  sub jec t  t o ,  however, completing an a d d i t i o n a l  pro- 
gram o f  Stage I11 work 

3 ) '  

Elco Min ing  L im i ted  c u r r e n t l y  remains P r o j e c t  Manager o f  
t he  E l k  R ive r  Coal P r o j e c t  and i s  con t inu ing  t o  c a r r y  o u t  
Stage I11 perm i t  a c t i v i t i e s .  The o r i g i n a l  pace o f  t he  
p r o j e c t  has somewhat decelerated due t o  the  s o f t e n i n g  
demand f o r  s t e e l  products  and m e t a l l u r g i c a l  grade coa l  on 
t h e  work markets, e s p e c i a l l y  i n  Europe. 

1.2.3 B r i e f  Economic Assessment 

The E l k  R ive r  Coal P ro jec t ,  however, remains t o  be a very 
v i a b l e  p r o j e c t .  
developed which w i l l  produce 4.0 m i l l i o n  tonnes o f  c lean 

A 36-year open p i t  mine p l a n  has been 



3 coal  per  yea r  a t  an o v e r a l l  s t r i p p i n g  r a t i o  o f  3.27 bm /t. 

Th is  p lan  i nvo l ves  t h e  min ing  and b lend ing  of more than 

18 seams o f  va ry ing  q u a l i t y  t o  produce a low v o l a t i l e ,  

good cokeabi 1 i ty produc t  which w i  11 meet t h e  requirements 
o f  most o f  t h e  w o r l d ' s  cok ing  coal  consumers. 
i t  has been proven t h a t  s i m i l a r  open p i t  reserves extend 
southwards i n t o  t h e  B i g  Weary Ridge area which would g i ve  

a t  l e a s t  an a d d i t i o n a l  20 years o f  min ing  a t  the  above r a t e  
o f  p roduc t ion ,  however, a t  a somewhat h ighe r  s t r i p p i n g  r a t i o  

3 (approx imate ly  6.0 bm / t ) .  

Furthermore, 

With t h e  growing w o r l d  wide demand f o r  thermal coal ,  t h e  
economic p o t e n t i a l  o f  t h e  seams loca ted  on t h e  west f l a n k  

o f  t h e  E l k  R ive r  coa l  depos i t ,  which i n v e s t i g a t i o n s  t o  date,  

have i n d i c a t e d  t o  be a low c o k e a b i l i t y  h igh  v o l a t i l e  coal ,  
i s  r a p i d l y  inc reas ing .  Here,there i s  an i n d i c a t e d  open p i t  

p o t e n t i a l  o f  174 m i l l i o n  tonnes o f  c lean coal  a t  an approx i -  

mate s t r i p p i n g  r a t i o  o f  7.0 bm /t. 3 

Underground reserves o f  c lean coa l  f rom w i t h i n  the  t o t a l  

l i c e n c e  area are  es t imated  t o  be i n  t h e  o rde r  of 600 m i l -  
l i o n  tonnes f o r  cok ing  coa l  and 558 m i l l i o n  tonnes f o r  

thermal coa l  (see Geologica l  Map o f  t h e  E l k  R ive r  Coal 

Licences, page 6). 

1.3.0 Summary o f  1980/81 Development Work 

A l a r g e  p o r t i o n  o f  E l c o ' s  1980/81 work expendi tures were a r e s u l t  
o f  work which had begun d u r i n g  t h e  prev ious  r e p o r t  p e r i o d  (1979/ 

80). These 1980181 expendi tures were i n c u r r e d  f o r  such th ings  as 
f i n a l  repo r t s ,  f i n a l  map produc t ions ,  o r  i n  some cases, i nvo i ces  
which a r r i v e d  a f t e r  t h e  1979/80 r e p o r t  per iod .  It i s  impor tan t  

t o  no te  here t h a t  none o f  these expendi tures were i nc luded  i n  
t h e  1979/80 work r e p o r t .  Where expendi tures are  be ing  claimed 

f o r  1979/80 work t h a t  extended i n t o  t h e  1980/81 r e p o r t  per iod,  
o n l y  b r i e f  d e s c r i p t i o n s  and t h e  approp r ia te  re fe rences  w i l l  be 
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made i n  t h i s  r e p o r t  s ince  ve ry  comprehensive desc r ip t i ons ,  maps 

and f i g u r e s  were prov ided i n  the  1979/80 r e p o r t .  

E x p l o r a t i o n  and development work t h a t  had begun i n  t h e  prev ious  

r e p o r t  p e r i o d  

per iod ,  occur red  i n  the  f o l l o w i n g  areas: 

f o r  which expendi tures extend i n t o  the present  4 1' 

Rai lway and Access Road C o r r i d o r  Topographic Mapping, 

Rai lway T e r r a i n  Ana lys i s  Study, 
Mine and Mine F a c i l i t y  Overburden Geotechnical I nves t i ga t i ons ,  

Environmental  Work I n v o l v i n g  F i s h  Inventory  Studies,  Water 
Q u a l i t y  Tes ts  and Reclamation F i e l d  Work. 

I n  a d d i t i o n  t o  these extended programs, E lco c a r r i e d  o u t  new 
e x p l o r a t i o n  and development work i n  t h e  f o l l o w i n g  areas: 

m Geophysical I n v e s t i g a t i o n s  o f  t h e  Overburden and Bedrock Sur- 
faces i n  the  E l k  R ive r  D ive rs ion  Area, 
Engineer ing Assessments i n v o l v i n g  Mine, Coal Prepara t ion  and 

Coal Transpor ta t ion ,  
m Environmental  Work I n v o l v i n g  R ive r  D ive rs ion  Design, Hydro log i -  

c a l ,  C l i m a t o l o g i c a l ,  A i r  Q u a l i t y  and Reclamation Mon i to r ing ,  

m Stage I 1  Submissions f o r  E l c o ' s  Hostel  a t  Mine Concept and 

Manpower Planning, 
P r o j e c t  Schedul ing and Con t ro l  Work, 

P r o j e c t  Economic Update Work, 
0 New Product S tud ies  (Thermal Coal), 

E lco  Program Support  Work. 

1.3.1 Summary o f  Work by Licences 

See Table 1.3-1, "Summary o f  Work by Licences",  Page 8. 
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2.1.1.2 Railway Terra in  Analysis Study 

Thurber Consultants Ltd. were contracted t o  carry  out  a 
de ta i led  t e r r a i n  analysis and s u r f i c i a l  geological study 
along Elco's proposed 47 k i lometer rai lway cor r idor  begin- 
ning from the CP R a i l  Fording Mine spur - Fording River 

Junction and running northward along the Elk River Val ley 
t o  Elco's proposed mine s i te .  

The purpose o f  t h i s  study was t o  i d e n t i f y  important geo- 
technical  problems so t h a t  Elco could: 

0 Assess a proposed alignment and adjust  t o  optimum loca- 

0 Develop pre l iminary cost  estimates f o r  construction, and 
0 I d e n t i f y  areas requ i r i ng  f u r t h e r  studies. 

ti ons , 

Seven days o f  f i e l d  work f o r  t h i s  study were completed i n  
l a t e  June o f  1980. The f i e l d  work was preceeded by a pre- 
l im inary  a i r  photo i n te rp re ta t i on  which del ineated areas 
f o r  f i e l d  invest igat ions.  So i l  samples were co l lected and 
analyzed. 
1979/80 annual work report .  F ina l  invo ic ing  was not  
received u n t i l  November 1980. 

Results o f  t h i s  work were included i n  Elco's 

2.1.1.3 Mine and Mine F a c i l i t y  Overburden Geotechnical 
Invest igat ions 

In ternat ional  Engineering Company Inc. (IECO) was under con- 
t r a c t  t o  carry  out  overburden geotechnical and overburden 
hydrological studies on the various proposed open p i t  mine 

f a c i l i t i e s .  These f a c i l i t i e s  included the Elk River d iver-  
sion and in tegrated mine haul road, Weary Creek d ivers ion 
and waste dump, northeast in te rceptor  di tch,  mine water 
s e t t l i n g  pond, t a i l i n g s  pond, west waste dump, fo res t  ser- 
v ice bypass road and other minor f a c i l i t y  areas. 
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D u r i n g  Elco's f e a s i b i l i t y  s tudies ,  i t  was recognized t h a t  
more de ta i led  information was required on the overburden 
geology, hydrology and geotechnical parameters before f ina l  
cut  and f i l l  and foundation designs could be made on the 
diversion channels and dams, retention ponds and waste 
dumps. Ear l ie r  studies had indicated t h a t  preglacial  and/ 
o r  i n t e rg l ac i a l  channels f i l led w i t h  water bearing gravels 
could e x i s t  w i t h i n  the glacial  t i l l  and on the bedrock sur- 
face. These could pose serious problems i n  pa r t i cu la r  t o  
the r iver  diversion. To carry out this f i e l d  program, 
IECO had two geological engineers and one s o i l s  engineer 
i n  the f i e l d  on a fu l l  time basis and one geological engi -  
neer, one hydrologist and two geophysicists on a par t  time 
basis. The overburden geotechnical f i e l d  program extended 
from July 15 t o  September 13. 1980. 

Even though the d r i l l i n g ,  pump testing, t e s t  p i t  d igg ing  
and laboratory analysis  were under Elco contract ,  IECO 
d i r ec t ly  supervised this work. 
and in te rpre ta t ions  were carr ied out by IECO geophysicists. 

Seismic refract ion surveys 

Advance copies of f ina l  report  graphics and other  materials 
were received by Elco just pr ior  t o  submission of the 1979/ 
80 work report .  Compiled versions of the f ina l  report  and 
the majority of IECO's invoicing were not received unt i l  
nearly July 1981, t h u s  the reason f o r  the large work expen- 
d i tu re s  being reported d u r i n g  this report  period. 

2.1.1.4 Environmental Work 

The following paragraphs each br ie f ly  describe an environ- 
mental f ield program t h a t  had been completed during the 
1980 field season b u t  f o r  which residual costs  were incur- 
red during the 1981 report  period. 

International Environmental Consultants Ltd. of Vancouver 



B.C. car r ied  out  s w i m  surveys ( f i s h  counting) on the Elk 
River w i t h i n  Elco's p ro jec t  area. A l i t e r a t u r e  study o f  

f i s h  habi ta ts  f o r  the species found dur ing the survey, was 
t o  provide the Fish and W i l d l i f e  Branch (Min is t ry  o f  Envi- 
ronment) w i t h  basel ine data f o r  Elco's impending r i v e r  

diversion. 

Techman Ltd. o f  Calgary, Alberta were retained t o  c o l l e c t  
water samples from the pumping we l ls  t ha t  were i n s t a l l e d  
dur ing the geotechnical phase o f  Elco's 1980 f i e l d  program. 
The purpose was t o  provide addi t ional  data on ground water 
q u a l i t y  from w i t h i n  the open p i t  area which w i l l  requi re  

dewatering. Since the dewatering scheme w i l l  cause mixing 
o f  groundwater w i t h  surface water, a q u a l i t y  basel ine must 
f i r s t  be we l l  known before l i cenc ing  procedures begin. 

Techman Ltd. was also retained t o  provide reclamation 
l i ason  w i th  Elco's f i e l d  crews dur ing explorat ion.  
posed new disturbances were examined and guidel ines f o r  
construct ion were given. Upon cessation o f  explorat ion 
a c t i v i t i e s ,  reclamation o f  a l l  surface disturbances made 
dur ing the program was undertaken. 

Pro- 

New shel ters  were constructed t o  house the data recording 
instruments a t  the hydrologic and c l ima t i c  monitor ing 
s ta t ions  w i t h i n  the p r o j e c t  area. Since l i t t l e  o r  no 
records have been co l lec ted  by e i t h e r  government o r  others 
on stream f lows and c l ima t i c  condi t ions w i t h i n  the area, 
Elco has been obl iged t o  carry  ou t  continuous monitoring 
o f  these eco systems i n  order t h a t  basel ine condi t ions be 
establ ished. The basel ine data w i l l  be used f o r  two pur- 
poses : 

1. Design o f  r i v e r  and creek diversions, s e t t l i n g  ponds 

and drainage systems, 
The acqu is i t ion  o f  the necessary p o l l u t i o n  contro l  per- 
mets and water l icences. 

2. 
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In the past ,  severe winter weather and vandals have caused 
frequent data losses.  I t  i s  hoped tha t  the new she l t e r s  
will  prevent this i n  future.  

2.1.2 1981 Exploration Work 

Dur ing  the 1980/81 term of l icence,  Elco again seen a reduc- 
t ion i n  terms of exploration and/or engineering field work. 
Investigations of the overburden materials ( su r f i c i a l  geo- 
logy deposi ts)  w i t h i n  the proposed r ive r  diversion channel 
area were, however, continued. 
geophysical i n  nature and consisted o f  electromagnetic sur- 
veys supported by ground control surveys and l i n e  cut t ing.  

The investigations were 

2.1.2.1 Survey Control and Line C u t t i n g  

Two separate contractors  were employed t o  handle these 
components o f  the geophysical program. McElhanney Survey- 
ing and Engineering Ltd .  undertook the survey control work 
while F.P. O'Grady o f  Kimberley, B.C. undertook the l i n e  
cut t ing.  In t o t a l ,  22.9 km of l i n e ,  one meter i n  w i d t h ,  
was cut t o  baseline standards (see Figure 2.1.2.1-1, 
"Geophysical Line Location Map, Page 14). 

I t  was decided t h a t  the Haul Road Survey and the Se t t l i ng  
Pond Dyke Alignment Survey, both undertaken i n  the 1980 
program, would provide the control f o r  the establ ishing 
of the geophysical gr id .  
Exploration Baseline System which had been used t o  control 
the ear ly  exploration d r i l l i n g  programs. 
being tha t  a vast amount of subsurface data resulting from 
this d r i l l i n g ,  which was carr ied out "on-section", was 
avai lable  t o  a s s i s t  the geophysical interpretat ions.  

T h i s  g r i d  followed the or iginal  

The advantage 

Execution of the Survey 

The intersect ion o f  the  gr id l ines  w i t h  the Haul Road Survey 
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and the S e t t l i n g  Pond Dyke Alignment Survey were computed 

using an HP-9825 desk computer system p r i o r  t o  f i e l d  work. 
Diagrams o f  each g r i d  in te rsec t ion  were prepared and the 
informat ion required f o r  estab l ish ing the in te rsec t ion  o f  
the g r i d l i n e  on the haul road was recorded on the diagrams. 

The task f o r  the f i e l d  crews was t o  establ ish the g r i d l i n e  
in te rsec t ion  w i t h  the haul road and s e t t l i n g  pond dyke 
alignment survey and t o  tu rn  o f f  the angle required f o r  
the g r id l i ne .  A l i n e  cu t te r  would cu t  approximately 50 
meters o f  the g r i d l i n e  and the surveyors would place a 

mark on l i n e .  A t  each gr id l ine/haul  road in tersect ion,  
the surveyors l e f t  l a t h s  marked w i th  the distances tha t  
had t o  be l i n e  cu t  t o  the east and west o f  the haul road, 
along the gr id l ines .  

Once a l l  the g r i d l i n e s  were marked, the f i e l d  crews began 
the establ ish ing o f  the  s tat ions along the cu t  l ines.  
Twelve inch spikes were used t o  mark the s tat ions and a 
la th ,  w i th  the Explorat ion Baseline Grid westing value 
marked on it, was placed by the n a i l .  
a nearby t ree o r  attached t o  the l a t h  i f  there were no 
trees close by. 
w r i t t e n  on the laths.  

A tag was l e f t  on 

When no tags were avai lable,  numbers were 

The s i x  g r i d l i n e s  a t  the nor th  end o f  the inves t iga t ion  
area were surveyed ou t  t o  the transmission l i n e  and connec- 
t i o n s  were made between the ends o f  the l i nes .  Elevations 
were establ ished by s p i r i t  levels. A l l  l eve l  loops were 
closed and observations were done t o  t h i r d  order standards. 
The hor izonta l  work was car r ied  out  using 20” theod i l i t es  
and shor t  range e lec t ron i c  distance meters. 

I n  t o t a l ,  22,560 meters o f  survey l i ne ,  inc lud ing the 



16 

extension t o  the haul road centre l i n e ,  was established. 

A t o t a l  o f  579 s ta t ions  were placed and sa t is fac to ry  c lo-  
sures were obtained on the t i e s  a t  the nor th  end o f  the 

p r o j e c t  (see Figure 2.1.2.1-2 "Plan o f  1981 Cross-Section 
Survey", Page 17 f o r  f i n a l  resu l ts ) .  

2.1.2.2 Geophysical Survey 

During the l a s t  two weeks i n  November 1981, Geo-Physi-Con 
Ltd. o f  Calgary, A lber ta  car r ied  out  a geophysical f i e l d  
program on Elco's Elk River d ivers ion s i te .  Electro- 
magnetic methods t h a t  measure the e l e c t r i c a l  conduct iv i ty  
o f  the ground t o  various depths were used t o  develop 
overburden gra in  s ize and thickness models o f  the s u r f i c i a l  
deposits i n  the inves t iga t ion  area. 

The purpose o f  the program was t o  i den t i f y ,  other than by 
extensive d r i l l i n g  o f  the e n t i r e  channel alignment, poten- 
t i a l  aquiferous zones, such as bur ied r i v e r  channels o r  
coarse-grained a l l u v i a l  deposits tha t  could a l low seepage 
from e i t h e r  ground water sources o r  the proposed r i v e r  
d ivers ion channel i n t o  the nearby open p i t .  Once i d e n t i -  
f i ed ,  suspect zones would then be phys ica l l y  invest igated 
by e i t h e r  d r i l l i n g  o r  excavation. 

The object ives o f  the elctro-magnetic surveys therefore 
were to :  

1. Determine overburden type, 
2. Determine depth t o  bedrock. 

Execution o f  the Program 

Measurements were made i n  the f i e l d  along some e x i s t i n g  and 
newly opened cu t  l ines.  
and the d i r e c t i o n  o f  the l i n e s  are shown on Figure 

The loca t ion  o f  the survey l i n e s  
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2.1.1.1-1. F i f ty -one geophysical l ines ,  having a t o t a l  o f  
22.9 km, were surveyed. 

Along the major i t y  o f  these l i nes ,  f i v e  sets o f  measure- 
ments were made: 

a. Measurements w i t h  the EM31 on the ground w i th  c o i l s  i n  
a hor izonta l  co-planar mode (e f fec t i ve  explorat ion 
depth about 7 m), 
Measurements w i th  the EM31 on the ground w i th  c o i l s  i n  
a v e r t i c a l  co-planar mode (ef fect ive explorat ion depth 
about 3 m), 
Measurements w i th  the EM31, 0.8 m above the ground w i t h  
c o i l s  i n  a hor izonta l  co-planar mode ( t h i s  measurement 
was no t  p l o t t e d  on the l i n e  p r o f i l e s .  The e f fec t i ve  
explorat ion depth about 5 m), 

d. Measurements w i t h  the EM34-3 a t  20 m c o i l  separation 
w i th  c o i l s  i n  the v e r t i c a l  co-planar mode (e f fec t i ve  
explorat ion depth about 20 m), 

e. Measurements w i t h  the EM34-3 a t  40 m c o i l  separation 
w i th  c o i l s  i n  the v e r t i c a l  co-planar mode (e f fec t i ve  
explorat ion depth about 30 m). 

b. 

c. 

Measurements were taken w i t h  the EM34-3 a t  previous sta- 
t ions  surveyed by McElhanney Surveying and Engineering 
Ltd. approximately 50 rn apart. A h i p  chain w i th  an accu- 
racy o f  + - 5% was used t o  take measurements w i th  the EM31 
a t  20 m i n te rva l s  and t o  note changes o f  roads, r i v e r  and 
survey stat ions.  

Method o f  I n te rp re ta t i on  

The basis o f  e l e c t r i c a l  conduct iv i t y  surveying i s  the f a c t  
t h a t  s o i l  and rock types o f ten  have a charac ter is t i c  range 
o f  conduct iv i ty  values. Typical ranges o f  conduct iv i t ies  
f o r  the various s o i l  types o f  the un i f ied  s o i l  c l a s s i f i c a -  
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t i o n  are  shown i n  F igu re  2.1.2.2-1, Page 20. 
the  c o n d u c t i v i t y  inc reases  w i t h  i nc reas ing  c l a y  content.  

For c h a r a c t e r i z i n g  s o i l  types between coarse and f i n e -  

g ra ined ma te r ia l s ,  10 mnhos/m was chosen as a d i v i d i n g  

l i n e .  

I n  general ,  

An impor tan t  concept i n  t h e  i n t e r p r e t a t i o n  o f  magnetic 

i n d u c t i o n  measurements w i t h  t h e  EM31 and EM34-3 are  t h e  
i ns t rumen t ' s  geometr ic func t ions .  

approach t o  data i n t e r p r e t a t i o n  i n  magnetic i n d u c t i o n  
sounding i s  p o s s i b l e  o n l y  when ins t rument  parameters ( t rans -  

m i t t e r  ope ra t i on  frequency, t r a n s m i t t e r  and r e c e i v e r  separa- 
t i o n )  a re  c a r e f u l l y  se lected.  Th is  was done i n  the  des ign 

o f  t h e  EM31 and EM34-3. The concept of t h e  geometric 
f unc t i ons  i s  t h a t  t h e  secondary megnetic f i e l d  measured 
a t  t h e  sur face  (by t h e  r e c e i v e r )  can be considered as a 
s imple sumnation o f  t h e  c o n t r i b u t i o n s  o f  h o r i z o n t a l  s t r a t a  

(see F igure  2.1.2.2-2, Page 21). 
l i n e a r  c o r r e l a t i o n s  i n  t h e  form of depth, versus apparent 
conduc t i v i  ty f o r  d i f f e r e n t  overburden types (see F igure  

2.1.2.2-3, Page 22). From t h i s  approach, t he re  were th ree  
pr imary  l i n e a r  r e l a t i o n s h i p s  which a l lowed approx imate ly  

60% o f  t h e  p r o j e c t  area t o  be modeled. 

The geometr ic f u n c t i o n  

Th is  a l lows one t o  see any 

Most o f  t h e  remain ing area was a more complex th ree - laye r  
case where i nve rse  borehole s o l u t i o n s  were used. For  t h e  
purpose o f  exp lanat ion ,  rev iew t h e  f o l l o w i n g  example where 

a t  l e a s t  t h r e e  d i f f e r e n t  ins t rument  readings must be used 
t o  so l ve  i n d i v i d u a l  l a y e r  c o n d u c t i v i t i e s  f o r  t h e  th ree  

20 m separa t ion  = 4.0 mnhos/m, and ua EM34-3, 40 m separa- 
t i o n  = 3.5 mnhos/m; a t  a d r i l l  h o l e  l o c a t i o n  w i t h  a f i r s t  

l a y e r  depth o f  5 m and a depth t o  bedrock o f  10 m. 

t h i s  i n fo rma t ion ,  c o n d u c t i v i t i e s  o f  each l a y e r  can be c a l -  

cu la ted,  which would then a l l o w  t h e  area t o  be modeled, 
p rov ided t h e  c o n d u c t i v i t i e s  remain constant.  

t i o n  can be performed by the  f o l l o w i n g  r e l a t i o n s h i p s :  

layers .  Assuming ua (EM31(HG) = 4.5 mnhos/m, ua EM34- 3, 

Wi th  

Th is  ca l cu la -  
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u = (Ro - R1) u1 + (R1 - R2) u2 + (R2 - R3)  a3 a 
= R C + R1 C2 + R2 C3 ( for  a three-layer case) 0 1  

where ua = apparent conductivity 
u2,  u3, = conductivit ies of each layer “1’ 

- 
- “2 - “1 - - a3 - u2 c3 

and R = geometric fac tor  

The geometric fac tor  can be calculated by one of two equa- 
t ions ,  depending on whether the instrument was used i n  the 
ver t ica l  o r  horizontal co-planar mode. For the ver t ical  
co-planar mode: 

For the  horizontal  co-planar mode: 

where S = loop separation 
0 = d + h o  
d = depth 
ho = loop height above ground 

From the previous information, there  are  now three equations 
w i t h  only three unknowns for  our example. These now are:  

EM31(HG) = 4.5 = C1 + .344 C2 + .180 C3 

3 EM34-3-20 = 4.0 = .963 C1 + .598 C2 + .403 C 
EM34-3-40 = 3.5 = .981 C1 + .767 C2 + .608 C3 
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Using simultaneous s o l u t i o n :  

C1 = 4-2 
C2 = 4.0 
C3 = -6.1 

there fore ,  u1 = 4.2 
= 8.2 
= 2.1 

u2 
u3 

With the  values o f  ul, u2,  and u3, c a l c u l a t i o n s  f o r  depth 
f rom apparent c o n d u c t i v i t i e s  i n  ad jacent  areas can be 

solved, p rov ided t h a t  t h e  l a y e r  c o n d u c t i v i t i e s  remain con- 
s tan t .  

I n  areas w i t h  no d r i l l  ho le  in fo rmat ion ,  t he  same method 
o f  ana lys i s  was used. The geophysical s ignatures i n  an 

area w i t h  no d r i l l  ho les  were compared w i t h  s ignatures i n  
sec t ions  w i t h  d r i l l  ho les  t o  f i n d  analogous s ignatures.  

Resul ts  

Complete i n t e r p r e t a t i o n  o f  data was poss ib le  on 74% o f  the  
l i n e s .  O f  t h e  analyzed l i n e  sect ions,  74% ( s o l i d  l i n e  con- 
t a c t s  t o  bedrock on l i n e  p r o f i l e s  (see F igures 2.1.2.2-8 
t o  58, Pages 31 t o  48) are  expected t o  have an e r r o r  o f  
l e s s  than 515%; 18% (dashed l i n e  contacts  t o  bedrock on 
l i n e  p r o f i l e s )  may have an e r r o r  g rea te r  than 15%; and 8% 
i n d i c a t e s  depths g r e a t e r  than t h e  depth o f  e x p l o r a t i o n  of 
t he  inst ruments used (>20 m). 
s i s ,  t he  ac tua l  depth versus i n t e r p r e t e d  depth was found 
t o  have a c o r r e l a t i o n  f a c t o r  of r = .88 (see F igure  
2.1.2.2-4, Page 26). 

By l i n e a r  regress ion  analy-  

For  d e l i n e a t i n g  overburden type, an apparent c o n d u c t i v i t y  

o f  10 mnhos/m was used as the  d i v i d i n g  l i n e  between f i n e  
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and coarse g r a i n  overburden. 
Page 20, t h i s  i s  t h e  approximate general  d i v i s i o n  between 
c l a y  and s i l t s  on t h e  one hand, and sand and g rave ls  on 

t h e  o t h e r  hand. 
overburden o f  coarse g r a i n  m a t e r i a l  f o r  approx imate ly  92% 
o f  t h e  surveyed area. 
burden were found over  t h e  s i t e  (approx imate ly  8%). 

minor f i n e  g r a i n  areas a r e  main ly  r e s t r i c t e d  t o  t h e  south  
end of t h e  s i t e  ( p a r t  o f  l i n e s  45 t o  49). and p a r t  o f  t h e  
marsh area on t h e  west end o f  l i n e s  27 t o  29. 
2.1.2.2-5, Page 27 (Sur face Overburden Type Map) and F igu re  
2.1.2.2-6, Page 28 (Areas o f  F ine  Gra in  Overburden/Bedrock 
Contact )  g i v e  t h e  genera l  overburden type f o r  t h e  s i t e .  

As shown i n  F igu re  2.1.2.2-1, 

The s i t e  r e s u l t s  i n d i c a t e  a predominant 

Only minor areas o f  f i n e  g r a i n  over-  

These 

F igu re  

Depth t o  bedrock was found t o  range f rom l e s s  than 1 m t o  
g rea te r  than 20 m. An isopach map showing depth o f  over-  
burden i s  g iven  i n  F igu re  2.1.2.2-7, Page 29. 
pach map has been shaded t o  i n d i c a t e  depth g r e a t e r  than 
12 m, and depths o f  8 t o  12 meters. 

T h i s  i s o -  

I n d i v i d u a l  l i n e  p r o f i l e s  a re  shown i n  F igures  2.1.2.2-8 
t o  58, Pages 31 t o  98. The r e s u l t s  a r e  d i v i d e d  i n t o  two 
sec t i ons  on each sheet. The upper s e c t i o n  con ta ins  t h e  
geophysical  read ings  measured i n  t h e  f i e l d  on a sca le  o f  
1 cm = 5 mnhos/m. The lower  s e c t i o n  conta ins  such fea tu res  
as topography and da ta  i n t e r p r e t a t i o n ,  w i th  overburden 
th ickness  presented on a sca le  o f  1 cm = 5 m. 

Most areas o f  t h e  survey i n d i c a t e d  coarse g ra ined  overbur-  
den (ua EM31(GH) <I0 mnhos/m), w i t h  o n l y  minor  areas o f  
f i n e  g ra ined  overburden. 
l i n e  50, F igu re  2.1.2.2-574, Page 89. The f i n e  gra ined 
s e c t i o n  o f  overburden i s  i n d i c a t e d  on l i n e  50 f rom chain-  
ages 42+80 t o  43+40 by an increase i n  t h e  apparent conduc- 
t i v i t y  measured w i th  t h e  EM31(GH, GV), f rom 6 mnhos/m t o  
15 mmhos/m. 

An example o f  t h i s  i s  shown on 

To c a l c u l a t e  depth t o  bedrock i n  these areas 
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o f  f i n e  gra ined sediments, d i f f e r e n t  c o n d u c t i v i t y  s t r a t i -  

f i c a t i o n  had t o  be used i n  the  models. 
ings  over  the  f i n e  gra ined area produces a s i m i l a r  depth 
t o  bedrock as i n  the  adjacent  coarse g r a i n  sections. The 
increase i n  apparent c o n d u c t i v i t i e s  o f  t h e  EM31, and o n l y  

a s l i g h t  inc rease i n  t h e  EM34, are, t he re fo re ,  l i k e l y  
produced by an inc rease i n  the  c o n d u c t i v i t y  o f  t he  f i r s t  
l a y e r  (hence increase i n  f i n e  conten t )  i ns tead  o f  an 
increase i n  depth t o  bedrock. 

The apparent read- 
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2.2.0 Engineering Work 

Work performed du r ing  1980/8l i s  sumnarized below. 

2.2.1 Mine Engineer ing 

Refinement o f  a conceptual mine p l a n  i n c l u d i n g  var ious  
a l t e r n a t i v e s  regard ing  produc t ion  l e v e l s  and waste coa l  

r a t i o s  t o  determine equipment l i s t  and subsequent i n v e s t -  

ment and opera t ing  cos ts  f o r  conceptual west f lank  thermal 

coal  operations. 

E s t a b l i s h  p r e l i m i n a r y  qua1 i t y  parameters o f  thermal coal .  

Follow-up o f  techno log ica l  improvements o f  min ing  equip- 

ment and i t s  i n t e g r a t i o n  i n  t h e  cok ing  coal  p ro jec t .  

2.2.2 Coal Preparat ion 

F i n a l  ana lys i s  of t he  1979/80 s tud ies  r e l a t e d  t o  f l o t a t i o n  
and c rush ing  o f  midd l ings  and i t s  a p p l i c a b i l i t y  t o  E l co ' s  
cok ing  coal  p ro jec t .  

E s t a b l i s h  p r e l i m i n a r y  f lowsheet  f o r  a thermal coa l  wash 
p l a n t  based upon west f l a n k  coa l  product. 

E s t a b l i s h  investment and opera t i ng  cos ts  f o r  a conceptual 
thermal coal  wash p l a n t .  

2.2.3 Coal Transpor ta t ion  

Elco, as a member o f  t he  Roberts Bank Bulk  Terminal Consor- 

tium, p a r t i c i p a t e d  i n  the  work t o  o b t a i n  the  lease o f  pads 

3 and 4 a t  Roberts Bank. 
awa i t i ng  the  c a l l  f o r  tenders by the  Nat iona l  Harbours 

Board. 

The consor t ium i s  p r e s e n t l y  
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2.3.0 Environmental Work 

2.3.1 Hydrological Moni tor ing 

Elco's hydrological  monitoring (stream gauging) program 
continued throughout t h i s  repor t  period. 
t r i p s  f o r  the purpose o f  serv ic ing Elco's four  permanent 
hydrometric s ta t ions  and conducting de ta i led  ,in-stream 
f low measurements were made by Elco's hydrology consul- 
tant ,  Hydrocon 
A1 berta. 

Eight f i e l d  

Engineering (Continental) Ltd. o f  Calgary, 

An addi t ional  f i e l d  t r i p ,  over and above the normal m n i -  
t o r i n g  t r i p s ,  had t o  be made i n  order t o  car ry  out  she l te r  
repai rs  and instrument replacement a t  the Weary Creek 
Stat ion due t o  vandalism. 

Hydrocon was also contracted t o  review and update the 
stage-discharge re la t i ons  f o r  each hydrometric s ta t i on  
and produce new r a t i n g  curves for each. 

Fourteen f low measurements a t  each o f  the four streamflow 
gauging s ta t ions  i n  the Elk Val ley have been taken since 
December 1980, which was the most recent update o f  the 
r a t i n g  curves. I t  i s  appropriate t o  f u r t h e r  update these 
curves each year considering the number o f  new data po in ts  
avai lab le and the r e l a t i v e  loca t ion  o f  t h i s  p lo t ted  data 
w i th  respect t o  the previously developed r a t i n g  curves. 

The stage discharge r a t i n g  curves were developed using a 
regression analysis o f  the fo l low ing  form: 

l o g  Q 
where S = s t a f f  gauge reading 
Q = discharge 
a,b & k = constants 

= a + b l o g  (S + K)  
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Sta t ion  EL 76.4, E l k  River (Figure 2.3.1-1, Page 102) 

The discharge measurements taken since June 1981 are higher 
by an average o f  25% t o  the calculated discharges o f  the 

equation developed i n  December 1980. 
cates a need f o r  a revised r a t i n g  curve which be t te r  
represents the data obtained dur ing the per iod o f  June 
t o  September 1981. A t o t a l  o f  eleven data points  were 
used i n  the analysis o f  the revised r a t i n g  curve. The 
developed equation i s :  

This d i s p a r i t y  i n d i -  

l og  Q = 1.235 + 2.449 l o g  ( S  + 0.11) (1) 
where S = s t a f f  gauge readings i n  the we l l  
Corre la t ion coef f i c ien t ,  r = 0.9945 

The average e r r o r  o f  the measured discharges dur ing the 

i s  i n t e r v a l  o f  June t o  September 

3.4%. 

Sta t ion  CA 0.1, Cadorna Creek 

981 using equation ( 1  

(Figure 2.3.1-2, Page 103) 

Flow measurements taken since the beginning o f  June 1981 
average 15% higher than the developed r a t i n g  curve o f  
December 1980. 
ind ica te  t h a t  the r i v e r  condi t ions i n  the v i c i n i t y  o f  the 
s t a t i o n  are i n  a t r a n s i t i v e  state. 

The p l o t t e d  points  o f  Figure 2.3.1-2 

A revised r a t i n g  curve f o r  June 1981 was developed using 
the nine measured flows from: 

l o g  Q = 1.511 + 2.396 log (S + 0.10) (2) 
where S = s t a f f  gauge reading i n  the we l l  
co r re la t i on  coe f f i c i en t ,  r = 0.9936 

The average e r r o r  o f  the measured discharges using equa- 
t i o n  (2) was 2.2% 
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Station WE 1.0, Weary Creek (Figure 2.3.1-3, Page 105) 

Flow measurements taken dur ing  May 1981 t o  September 1981 
produce an average e r r o r  of 28% when compared t o  calcula- 
ted values of the r a t ing  curve produced i n  December 1980. 
A new ra t ing  curve has been developed based on the data 
since May 1981. 
and produced the following equation: 

Twelve points were used in  the analysis  

log Q = 0.420 + 4.772 log (S + 0.31) (3) 
where S = s t a f f  gauge reading in  the stream 
correlat ion coef f ic ien t ,  r = 0.9957 

The average e r r o r  f o r  the flow measurements from May 14,  
1981 t o  September 16, 1981, us ing  equation (3) is 5.5%. 

Stat ion EL 52.5, Elk River ( F i g u r e  2.3.1-4, Page 106) 

The  measured discharges of 1981 produce an average 10% 
e r r o r  when compared t o  the calculated values of the ra t ing  
curve developed i n  December 1980. Since i t  i s  f e l t  t h a t  
the change i n  the stage-discharge relat ionship i s  due t o  
degradation of the riverbed d u r i n g  h i g h  flows, a revised 
ra t ing  curve was developed f o r  the most recent h i g h  flow 
period. The flow measurement taken i n  May 1981 yielded 
an e r ro r  w i t h i n  acceptable limits of the established 
ra t ing  curve, therefore  only the June t o  September 1981 
measurements were used i n  the analysis.  
equation is: 

The developed 

log Q = 1.665 + 1.678 log ( S  + 0.06) (4)  
where S = s t a f f  gauge reading i n  the well 
coef f ic ien t  of cor re la t ion ,  r = 0.9984 

The average e r r o r  i n  the readings was 2.5%. 
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S ign i f i can t  changes i n  the r a t i n g  curves have appeared t o  
occur since the spr ing o f  1981. This i s  probably due t o  
the sustained higher f lows which have occurred since in-  

s t a l l a t i o n  o f  the gauging stat ions.  Future observations 
w i l l  determine whether the monitoring sections w i l l  con- 
t inue  t o  s h i f t  o r  s tab i l i ze .  

2.3.2 Cl imatological  Moni tor ing 

Elco's c l imato log ica l  monitoring, which comnenced June 
1979, a t  the request o f  several B.C. Government regulatory 
agencies, continued throughout t h i s  repor t  period. 

Elco contracted PROMET Environmental Group Ltd. o f  Calgary, 
Alberta t o  operate and service i t s  c l ima t i c  and d u s t f a l l  
monitoring network. 

Results o f  these monitoring a c t i v i t i e s ,  which are docu- 
mented from June t o  May o f  the fo l low ing  year* are sumna- 
r i z e d  i n  the fo l lowing.  

Two meteorological and s i x  d u s t f a l l  s ta t ions (see Figure 
2.3.2-1, Page 109) were operated t o  provide background 
c l imato log ica l  and a i r  q u a l i t y  data t o  be used i n  the 
design and operation o f  the proposed coal mining pro ject .  

Wind speed and d i rec t ion ,  temperature, r e l a t i v e  humidity, 
and p r e c i p i t a t i o n  were monitored continuously a t  S ta t ion  5 
located on the va l l ey  f l o o r  and a t  Stat ion 3, located on 
L i t t l e  Weary Ridge, 287 m higher i n  a l t i t ude .  S ign i f i can t  
improvemnts i n  the data acqu is i t i on  equipment were e f fec-  
ted dur ing 1980/81. D i g i t a l  microloggers were i n s t a l l e d  
t o  replace char t  recorders as the primary recording systems. 

* Cl imatological  resu l t s  f o r  t h i s  repor t  per iod w i l l ,  
therefore, cover June 1980 t o  May 1981. 
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The wind charac ter is t i cs  were s i m i l a r  t o  the observations 
o f  previous study periods. 
channelled by the loca l  topography. 
s t a t i o n  have more frequent east o r  west components due t o  
slope and exposure ef fects .  Wind speeds on the r i dge  are 

stronger than on the va l ley  f l o o r  w i th  annual averages o f  
7.5 and 4.5 km/h, respect ively.  

Winds a t  the va l ley  s t a t i o n  are 

Winds a t  the r i dge  

The gus t i es t  winds occur i n  spring. Over the day, the 
strongest gusts occur i n  the l a t e  afternoon. 

The previous estimate o f  the long term normal temperatures 
i n  the  va l l ey  was improved using the 1980/81 data.  
year 1980/81 featured a cool spring, near normal sumner, 
and a m i l d  f a l l  and winter. 

The 

The temperature d i f ference between the two s ta t ions  was 
examined t o  assess the occurrence o f  inversions, cases i n  
which the temperature increases w i th  height. 
occurred about 70% of the time i n  the ea r l y  morning based 
upon the comparison o f  minimum temperatures. 

Inversions 

A v isua l  observation program dur ing the sumner and f a l l  o f  
1980 found only f i v e  days w i t h  fog  reported. This ind ica-  
ted t h a t  the  algor i thm based upon humidity and wind speed 
used i n  the previous calculat ions,  grossly overestimates 
the occurrence o f  fog. 

P rec ip i t a t i on  amounts were s im i la r  a t  the two s ta t ions  
despi te the d i f ference i n  a l t i t i d e .  The l a s t  h a l f  o f  
1980 had considerably more p rec ip i t a t i on  than the corres- 
ponding per iod i n  1979. 

Evaporation was estimated by an empir ical  method develo- 
ped by Thornthwaite (1948). The calculated annual evapo- 
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r a t i o n  compared we l l  w i t h  c l imato log ica l  values f o r  50°N 

115OW i n  Hare (1980). 

A f i r s t  estimate was made o f  ven t i l a t i on  i n  the va l ley  

from the mean wind components i n  the north-south d i rect ion.  

The occurrence o f  inversions a l o f t  which also a f fec ts  the 
v e n t i l a t i o n  was no t  taken i n t o  account. 

The 1980/81 d u s t f a l l  observations over the network showed 
a t rend s im i la r  t o  t h a t  of 1979/80. 
i n  the ea r l y  autumn and lowest i n  winter. 

Values were highest 

2.3.3 Reclamation Work 

Pursuant t o  Elco's explorat ion Reclamation Permit C-49 
requirements, a reclamation f i e l d  assessment study was 
undertaken. Elco contracted In ternat ional  Environmental 
Consultants Ltd. o f  Richmond, B.C. t o  make the f i e l d  
assessment and prepare a repo r t  
The work was ca r r i ed  ou t  dur ing September 1981. 

based on t h e i r  f indings. 
5) 

I n  add i t ion  t o  the assessment work, Elco incurred prepara- 
t i o n  and reproduction costs f o r  the compilat ion o f  the 
1981 Annual Reclamation Report 6)' 

2.4.0 Socio-Economic Planning Work 

A hostel-at-mine concept, based upon Elco's l a t e s t  manpower 
assessment has been submitted t o  the Coal Guidelines Steering 
Comni t t ee  f o r  approval. 

Several m in i s t r i es  involved i n  the  reviewing process have re-  
quested f u r t h e r  informat ion before a f i n a l  decision would be 
made. 
the M in i s t r y  o f  Labour. 
m in is t r ies .  

Mainly involved are the M i n i s t r y  o f  Municipal A f f a i r s  and 
Discussions are ongoing w i t h  these 
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2.5.0 Pro ject  Planning, Promotion and Presentation Work 

2.5.1.. Scheduling and Pro ject  Control 

The p ro jec t  schedule has been updated i n  accordance w i t h  

the decis ion by the j o i n t  venture partners t o  delay the 

pro jec t  implementation u n t i l :  

0 A sa t is fac to ry  re tu rn  on investment would be achieved, 

0 The end o f  the cont inuing recession i n  the steel  indus- 
try. 

Other tasks which continued t o  be fol lowed up were: 

Maintain the s tatus o f  the pro jec t ,  

0 Unresolved items remaining from the Stage I 1  approval- 

0 Limited engineering t o  improve the economics o f  the 

0 Refine an explorat ion program and work plan f o r  a steam 

0 Plan and budget the next engineering work phase, 

0 Carry  out  p ro jec t  promotion w i th  po ten t ia l  new customers 

0 Administrat ion o f  the pro ject .  

in -p r inc ip le ,  

p ro jec t  , 

coal f e a s i b i l i t y  assessment, 

and partners, 

2.5.2 Pro ject  Economic Update 

The coking coal p ro jec t  has been updated i n  using the 
l a t e s t  coking coal p r i c e  and updated investment and 
operating cost  f igures.  

t i n g  the negative impact o f  h igh i n t e r e s t  ra tes and the 
high i n f l a t i o n  f igures.  

The economic returns are r e f l e c -  



112 

2.5.3 New Product Studies 

Several case s tudies  for hypothetical thermal coal opera- 
t ions have been carr ied out through computer simulation. 
Results show t h a t  ra ther  low waste/coal r a t i o s  a re  re- 
qui red  t o  make a thermal coal project  economically viable. 

For this reason, Elco i s  continuing t o  propose an explora- 
t ion  program on the West Flank of the E l k  River project  
area t o  prove whether o r  not the required reserves a t  a 
low waste/coal r a t i o  can be found. 

2.6.0 Elco Support Work 

2.6.1 Earth Moving 

Very l i t t l e  ear th  moving work was carr ied out d u r i n g  1981. 
The exception being the removal of d i r t  blockages and/or 
f i l l i n g  i n  of trenches t h a t  were placed across access roads 
i n t o  the licence area i n  the f a l l  o f  1980 t o  keep public 
t r a f f i c  of f  the newly reseeded areas. Clarkson Construction 
of Elkford, B.C. was contracted i n  October 1981 t o  carry out 
the backfi l l ing so t h a t  access was avai lable  f o r  the geo- 
physical program which has been described e a r l i e r  i n  this 
report .  

2.6.2 Field Work Accomdation 

Elco provided rental  motor homes f o r  the survey crews u n t i l  
colder weather made this mode of accomnodation too imprac- 
t i c a l .  Room and board was then arranged f o r  a t  the National 
Caterers '  camp i n  Elkford f o r  both survey and geophysical 
crews. The l i n e  cu t t e r s ,  however, l ived i n  t h e i r  own tent 
camp on site. 
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2.6.3 Field Transportation 

Dur ing  f a i r  weather, Elco and i t s  contractors used overland 
vehicles for f ield transportation. 
the s i te  was necessary during the winter months i n  order t o  
service and re t r ieve  data from the various monitoring 
s ta t ions .  

An occassional t r ip  t o  

In these cases, hel icopters  were used. 

2.6.4 F ie ld  Comnunication 

During the geophysical f i e l d  program, Elco s u p p l i e d  i t s  
contractors w i t h  a portable mobile telephone. 

2.6.5 Drafting and Reproduction Services 

Elco uses contract  draftspersons for  i t s  draf t ing require- 
ments. 
been d iv ided  between the various a c t i v i t y  accounts. 
year,  however, these expenses a re  reported separately. 

Drafting and reproduction i n  previous reports has 
T h i s  

A cer ta in  amount of draf t ing  and reproduction services were 
performed f o r  each of the before described work a c t i v i t i e s ,  
however, the l a rges t  amount i n  any one a c t i v i t y  was f o r  
government reporting. For example, the 1979/80 Term of 
Licence Work Report, the Annual Reclamation Report and the 
Stage 11, Hostel-at-Mine Report a l l  accounted f o r  consider- 
able draf t ing  and reproduction costs .  
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SECTION 3.0 
SCHEDULE OF 1980/81 

DEVELOPMENT WORK 

EXPENDITURES FOR THE 

ELK R N E R  COAL LICENCES 



Category of Mort 

TABLE 3.0-1 
(Sheet 1) 

ELCO MINING LIniTio 
SCHEWLE OF 1980181 EXPLOWITION Aft0 DEVELOFMNT MRK EXPENDITURES 

M( THE ELK R I V E R  C M L  LICENCES 
REPORTED PURSWWT TO SECTION 18. C O I L  ACT AND SECTILW 15, COAL ACT REWUTlOWS 

FOR THE PERIOD I(lVEI(BER 1980 TO DECWER 1981 

EIPLOPATIW Urn DNELOPWWT MRX 

fxoloratlon Work 

Suneylng and Mapping 

- k f l h r n n e y  - h c l f l c  Surveys 

S W f l C l l l  bcdopy Mapping 
of Rillray Corridor 

- T h u r k r  

6 e o M n i c a l  Inrsst lgat tons 
of Mine  Overburden 

~ IECO - 0th.r 

6cophySlCIl survey Of 
Rlrer D l r s n i o n  area 

- L i n e  Cut t lng - F.P. O ' G n d y  - bp Surr.y5 - ko-Physi-Con Ltd .  

Tota l  Phase I b  Llcence Gmup Llcence Gmup Llcmct G r w p  Llcance 6m14 
318 319 320 321 

39.279.00 10.468.34 7.202.66 12.441.88 9.166.11 
14.043. W 3.742.63 2.575. W 4,448.21 3,217.06 

3.894.73 3.583.15 311.58 

168,973.31 45.033.49 30.984.95 53.523.41 39.431.45 
206.25 54.97 37.82 65.33 k8.13 

12.615.35 3.362.15 2.313.30 3,996. W 2.943.91 
23.182.11 6,178.32 4.250.95 7.343.09 S.4W.15 



TABLE 3.0-1 
(Sheet  2 )  

ELCO WINING LlRlTEO 
SCHEWLE OF 198Ot81 EXPLOlUTlDW AN0 OEVELOPMNT YORK EXPENOITURES 

ON THE ELK RIVER CDAL LICEKCES 
REPMITEO PURSlJAhl TO SECTIOW 18, CDAL ACT MO SECTIOW 15. CML ACT RECULATIOWS 

Category of Yark Total Phase I b  Llccnce Gmup Llcencc Group Ltcencc Group Licence Gmup 
318 319 320 32 1 

Enqinnr lng York 

M l n t  tngineerlng 

- Consultants - E i 8 1.338.80 1,955.88 1.345.73 2.324.61 1,712.57 

Coal Preparation 

- Consultants - E L 8 22.016.40 5.861.65 4.037.19 6.913.84 5.137.73 

Coal Transportation 

- na*bour study - C 0 " S U l t l " t S  
22.548.16 
4.370.W 

6.049.31 
I ,  164.66 

4,134.70 
801.33 

7.142.28 
1.384.23 

5.261.82 
1,019.78 

t n r i m n m n t a l  York 

S t r e u  Gauglng 

- Consultants - Hydmcon 34,135.89 9,097.64 6.259.56 10,812.77 7,965.92 - 1980 Residual Stat ion Shelter 
Construct lm Costs 3,252.18 (M6.15 596.36 1,030.15 758.93 - DI ta C ~ i l . t t 0 "  a d  cOnputing 2.500.00 666.28 458.43 791.89 583.10 - Other 228.95 61.02 41.98 72.52 53.13 

'dater Qw l l t y  l lon i tor inq 

- ConS"1tl"tS - Tccl!mn 6.889.89 1.8%. 24 1,263.41 2,182.42 1,607.82 

c i i m t i c  m n i t o r i n g  

- ConSYlt..tS - P R a n  55.346.91 14.750.66 10.149.08 17.531.52 12.915.71 - 1980 Residual S t r t l on  Shelter 
Construction Costs 3.551.12 948.18 652.39 1.126.93 830.23 - Data Cmp l la t ton  and COlpUtlng 2.816.06 750.51 516.39 892.01 657.15 - Othr 19.19 5 .11  3.52 6.08 4.48 



Category of York 

TABLE 3.0-1 
(Sheet 3 )  

ELCO MINING LIMITED 
SCHEWLE OF 1980/81 EXPLOPATION AN0 OEVLLOFUENT MRK EXPENOlNRES 

ON THE ELK RIVER COAL LICENCES 
REWRTLO PURSWM TO SECTIOW 18, COAL ACT MD SECTIGW 15, COAL ACT REGULATIONS 

FOR THE PERIOD lKIVEM8IR 1980 TO OECEWER 1981 

Total Phase I b  Licence Grwp Llcencc Group Licence Gmup Llcencc Group 
318 319 320 32 I 

A l r  Q u a l i t y  lbnitor ing 

- Consultants - P R M T  10.069.66 2,683.69 1,846.49 3,189.63 2.349.85 

River Oivenlon and Design 

- Consultations - Km 1.322.06 352.35 242.43 418.77 248.51 

Fish Inventory Studies 

- 1980 Resldual Consultant Costs - I E C  218.04 58.11 39.98 69.07 50.88 

Rec luu t l on  

- I9Bo Residual F ie ld  Costs 9.688.35 2.582.07 1,776.57 3.064.85 2,260.86 - 1980 Annual Reclamt ion Report - 
T e c h "  2,913.80 776.56 534.31 922.91 679.92 - 1981 F i e l d  A s s e s s ~ n t  Study - I E C  8.560.47 2.281.17 1.569.75 2.711.59 1,997.66 

Sacla-Economic Planning York 

m s t a l  Concept and Mnp-r Plannina 

~ Consultants - U 10,m.00 2.665.13 1.833.72 3.167.57 2.333.59 - CMpYtor nodcl ing - CGi 5,812.13 1,549. W 1.065.78 1.841.03 1.356.31 

Pro ject  P lmninq.  Pnxn t fon  and 
Presental lon York 

k h e d u l l n g  and Progress Contml 10.873. M 2,898.01 1,993.96 3.444.x 2.531.51 

I 



Category of l b r k  

1 ? 1 I ? - ,  

TABLE 3.0-1 
(Sheet 4 )  

ELCO WlNlNG LlWlTEO 
SCHEDULE OF 1980/81 EXPLORATIOU AND OEVELOFUENT WRK EXPENDITURES 

ON THE ELK R I V E R  COAL LICENCES 
REPORTED PURSUANT TO SECTION 18. COAL ACT AN0 SECTION 15. COAL ACT REWLATlONS 

FOR THE PER100 NOVEM8ER 1980 TO OECMBER 1981 

P r o j e c t  E c o n n i c  Update 

- Consultants - E k B - Consu l tan ts  - Other - Data conpvting 

kr Product Studies IThemal Coal) 

- Consu l tan ts  - E and B - Consul tants ~ Other - DltI Canpvting 

f lco  SuPrmrt Uork 

Earth l b v l n g  
L I v l n g  and A c c w m d a t i o n  [ F i e l d )  
F i e l d  Transpor ta t ion  - Vehicle 
F i e l d  TrlnSportatfDn ~ Alrcraft 
F i e l d  C m l c i t l o n r  
Drafting and Reproduct ion Services 
Ot kr 

T o t a l  Phase I b  Licence Group Licence Group Licence Group L l c c n c r  Group 
318 319 320 32 1 

29.355.20 7.823.53 5.382.92 9.298.45 6.850.30 
23.511.78 6,266.18 4.311.40 7,447.51 5.406.69 
4.974.68 1,325.81 912.22 1.575.76 I ,  160.89 

l4.677.M) 3,911.76 2.691.46 4,649.23 3.425.IS 
15.674.52 4,177.45 2.874.27 4.965.01 3.657.79 
3,316.46 883.88 608. I5 1.050.51 773.93 

465.03 
7.379.18 
3.449.83 
1,957.29 
214.87 

26,163.29 
297.28 

123.93 
1,966.64 
919.42 
521.64 
57.27 

6.972.84 
79.23 

85.27 
1.353.13 
632.60 
358.91 
39.40 

4.797.61 
54.51 

147.29 
2,337.40 
1,092.76 
619.99 
68.06 

8,287.39 
94.17 

108.51 
1,722. W 

456.75 
50.14 

6.105.44 
69.37 

8o5.m 

SUB TOTAL: EXPLMUTICU AND OEVELOPWENT YORK 618.109.29 167.278.99 112.629.68 194.556.53 143.M4.W 



5. . . .  

Category o f  York 

ALYIINISTRITION 

TABLE 3.0-1 
(Sheet 5) 

ELCO MINING LIMITED 
s c H i w L i  OF 1980181 i x P L o n m o n  AND D i v i L o m i m  WRK i x P i N o i ~ u R i s  

ON THE ELK R I V E R  C O U  LICENCES 
Rimnrin PURSMNT TO sicTim 18, CWL ACT AND smicu 15, COAL ACT Riww,Tims 

FOR THE PERlW NOVEMBER 1980 TO DECEMBER 1981 

Tota l  Phase I b  Licence Group Licence Group Licence Group Licence Group 
318 319 320 321 

Salar ies  
Tnporary Staf f  
Of f ice  S u p p l i ~ l  
Ahlc lr  - Lease 
Vehlcle - ~ r ~ t l n g l P a i n t c n r n c e  
Legal Fees 
Mi t F n s  
Accnmting Fees 

T r a w l  Elpcnres and k e t i n g r  
T.... 

at. Processing 

oGi& Rent. u t i l i t i e s  and bintensnce 
E q u l w n t  Rental 
Office copying 
P o i t a w  and Freight  
lelephonc and Telex 
Insurance 

343,100.13 
34,592.67 
22.465.34 
16.196.58 
2.589.17 

33.654.98 
7 . l W . W  

19.98O.W 
9.490.22 

50,185.47 
23.009.77 
86.757.63 
2, MI. 46 

15.285.19 
2.734.15 

23.411.57 
2.964.69 

91.440.46 
9,219.38 
5.987.29 
4,316.59 

690.05 
8,969.47 
1.892.24 
5.324.92 
2.529.26 

13.375.05 
6,132.39 

23.121.99 
666.67 

4.073.69 
728.69 

6,240.27 
790.13 

62.914.92 
6,343.32 
4,119.51 
2.970.W 

474.78 
6.171.38 
1,301.94 
3.663.77 
I ,  740.24 
9,202.60 
4,219.35 

15.908.91 
458.70 

2.802.87 
501.37 

4.293.57 
543.64 

108,679.24 
10.957.46 
7.116.05 
5.130.37 

820.14 
10,660.44 
2.248.97 
6.328.80 
3.W6.09 

15,896.58 
7,288.50 

27.481.05 
792.35 

4.041.69 
866.M 

1.416.72 
939.09 

80,065.51 
8.072.51 
5.242.49 
3.179.62 

604.21 
7.853.69 
1.656.85 
4.662.51 
2,214.63 

11,111.23 
5 . 3 9 . 5 4  

20,245.68 
5.93.74 

3.566.94 
638.04 

5.464.W 
691.04 

SUB TOTAL: MIllNlSTRITlW 696,022.02 185.498.54 127.630.87 220.469.58 162.423.03 

win mTu ........... 1.314.131.31 352,777.53 240.260.55 415.026.11 m s 6 7 . 1 2  ....i..j.i.j ... I...... .......... m......... .......... 

I 
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