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INTRODUCTION 

Th is  r e p o r t  i s  a summary o f  p r o j e c t  development work c a r r i e d  o u t  by Elco 

Min ing L im i ted  d u r i n g  t h e  1979 Term o f  Licence on the  E lk  R ive r  Coal 

P ro jec t .  The r e p o r t  i s  based.on work expendi tures made between 

November 1, 1978 and October 31, 1979 r a t h e r  than between t h e  ac tua l  
ann iversary  dates o f  December 5 each year.  

because E l c o ' s  November month-end statement would n o t  be completed i n  
t ime for  a December 5 reDort .  

Th is  procedure i s  f o l l owed  

F i e l d  work such as geo log ica l  mapping, a e r i a l  photography, ground c o n t r o l  
surveying, and environmental  s tud ies  was c a r r i e d  o u t  du r ing  t h i s  term. 

Because t h i s  work was u s u a l l y  a segment o f  a l a r g e r  task,  i t  has n o t  

been broken o u t  o f  t h e  main cos t  accounts and separa te ly  i temized on the 
" A p p l i c a t i o n  t o  Extend Term o f  Licence" forms as "On-Property'' work. 

These work cos ts  a r e  inc luded w i t h  t h e  "Of f -Proper ty "  costs.  

I 
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EXPLORATION SUPPORT WORK 

Mapping and Surveying 

Establishment of Project flapping System a n d  Mine Grid System 

The Elk River Project has seen many d i f f e ren t  surveys, map g r i d s ,  exploration 
gr ids  and mine grids established d u r i n g  the l a s t  ten years o r  so.  
a t  the stage where, for  project development purposes, one overall mapping 
system and one adequate local mine reference gr id  system was required. A 
h i s tor ica l  review of past systems in the form of a report  has been established 
and i s  appended (see Appendix 1.0). 

Elcc was 

A UTTM based Elco Mining Grid System fo r  overall mapping purposes was adopted. 
Since previous exploration and mine g r i d  systems proved inadequate fo r  Elco's 
future mining operation, a new metric mine g r i d  system, which would be t i e d  
in to  the ex is t ing  survey system, was devised. 

Phase Ib-3 Survey Planning 

A Phase ib-.3 (1980 engineering phase) surveying work scope was planned and 
produced d u r i n g  the  1979 term. In general ,  t h i s  was a detai led out l ine o f  
possible g round  surveys which would be required t o  s u p p o r t  the Phase Ib-3 
geotechnical investigations and the follow-up preliminary design work. 

The following surveys were planned fo r :  

e A h i g h  order control network t o  be established between Elkford and the 
mine s i t e .  

e A mine operations control network. 
# Ground surveys fo r  a l l  on-site and inf ras t ruc ture  development items. 

Aerial Mapping of Access Road and  Railway Routes 

* .  
I t  was estimated t h a t  the amount of ground surveying, or ig ina l ly  t h o u g h t  
necessary for  preliminary design work on the access road and raiiway routes,  
could be possibly reduced by updated and  well controlled aer ia l  mapping. 
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In order t o  ver i fy  this poss ib i l i ty ,  ae r i a l  photography was carr ied out 
along the routes i n  May 1979. From this ,  i t  was found tha t  preliminary 
design work could be carried o u t  f o r  most of the access road and railway 
routes on the new ae r i a l  mapping. Elco then commissioned Underhill 
Engineering L t d .  t o  es tabl ish the necessary ground control.  
was completed during October 1979. 
Elco mine s i t e  and Elkford i s  a high order control system and will be 
strong enough t o  control the future engineering work. 
f o r  this survey was appended to  t h i s  report  as Appendix 2. 
of the railway and access road routes, however, will not be undertaken 
u n t i l  a f t e r  March 1980 a t  the e a r l i e s t .  

This work 
The network established between the 

The control diagram 
S t r i p  mapping 



Geological Assessment and Field Work 

Mine Planning S u p p o r t  

With the  establishment of a new metric mine g r i d  system (as reported 
e a r l i e r ) ,  a mine bench plan system referenced t o  this grid was established. 
Elco geologists are now i n  the process of t ransfer r ing  the geological 
da t a  o n t o  these plans for subsequent mine engineering purposes. 

In preparation for  the t ransfer  of geological data t o  t he  bench plans, 
considerable time has been spent conducting detai led s tudies  of the geo- 
physical borehole logs. 
other such mine re la ted  information as detai led l i thology,  aquiferous 
zones, and rock porosity which i s  re la ted  t o  rock fabr ic  and in turn t o  
rock mineabili ty,  a re  being obtained. 

In addition t o  checking seam cor re la t ions ,  

Investigations i n t o  Contemporary Sample Analysis and Geological Data 
Processing Techniques 

Investigations have been carried out on a new technique known as "neutron 
a c t i v a t i o n  analysis"  fo r  coal and mineral samples of unknown composition. 
T h i s  technique i s  pa r t i cu la r i ly  useful fo r  trace element analysis .  Elco 
i s  interested i n  whether t h i s  analysis  could be useful fo r  seam correlat ion 
purposes on i t s  multi-seam deposit. Furthermore Elco has investigated 
the capab i l i t i e s  of a geological and mine planning data control system 
known a s  the  "Multi-Seam Coal Deposit Evaluation System" (MSCDES). This 
system was o r ig ina l ly  designed f o r  thermal coal deposi ts ,  b u t  additional 
programs a re  being developed t o  handle coking coal qual i ty  and washability 
data. 

Geological Mapping 

Past geological mapp ing  for  the Elk River Coal Project was r e s t r i c t ed  t o  
the central  coal l icence area.  Recent developments required Elco t o  
invest igate  the  general geology in the southwest of i t s  licence area. 
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Elco  geo log is t s  began f u r t h e r  i n v e s t i g a t i o n s  w i t h  an a i r  photo s tudy o f  

t h e  southern p o r t i o n  o f  the  E lk  R ive r  coa l  l i c e n c e s  which, t o  date,  have 

n o t  been mapped. 
and Greenh i l l s  areas. Success a t  i d e n t i f y i n g  t h e  main boundaries o f  t h e  

Kootenay Formation i n  these areas, however, was main ly  r e s t r i c t e d  t o  the  

eas t  s i d e  o f  t h e  E l k  River .  

Th is  photo s tudy was extended south t o  the  Forsy th  Creek 

I n  p repara t i on  f o r  a poss ib le  e x p l o r a t i o n  program i n  t h e  B leasde l l  Creek 

area on t h e  west f l a n k  o f  the  E lk  R ive r  v a l l e y ,  E lco  geo log is t s  extended 

t h e i r  photo mapping t o  t h i s  p a r t  o f  t h e  l i c e n c e  area. 

The photo mapping was fo l lowed up by a f i e l d  mapping program l a t e  i n  
October 1979. The ob jec t i ves  o f  t h i s  program were: 

1. To o b t a i n  more d e t a i l e d  i n f o r m a t i o n  on t h e  s t r u c t u r e s  o f  t h e  w e s t ,  

f lank  area, and i n  p a r t i c u l a r ,  a " t h r u s t "  zone, where a l a r g e  tec ton-  

i c a l l y  th ickened outcrop o f  coal  has been observed. 

2. To t r a c e  t h e  main boundaries and s t r u c t u r e s  o f  t h e  Kootenay Formation 

i n  t h e  southern l i c e n c e  area t o  t i e  i n  w i t h  geo log ica l  i n f c r m a t i o n  

produced by  t h e  Ford ing Coal Co. L td .  

Resul ts o f  t h e  f i e l d  work a re  be ing  prepared on 1:10,000 sca le  maps and 
was appended t o  t h i s  reDor t  as Aopendix 3.0. 

Geotechni ca l  Planning 

P re l im ina ry  geotechnica l  p lanning,  which was s t a r t e d  a t  t h e  c lose  o f  t h e  

1978 r e p o r t  per iod ,  was expanded i n t o  d e t a i l e d  p lann ing  i n  1979. 
i n v e s t i g a t i o n s  have been broken i n t o  two separate areas. 

Geotechnical 

These are :  

Mine Related Rock Slope I n v e s t i q a t i o n s  - f o u r  t o  f i v e  months o f  work have 

been planned. Th is  work would i nc lude  pump t e s t s  and p ie romet r i c  mon i to r i ng  
of  t h e  Kootenay Basal Sandstone which forms the  f o o t w a l l  o f  t h e  planned open ' 
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p i t .  
diamond core d r i l l i n g  will be carr ied out. 
rock strength and bedding plane j o i n t  f r ac tu re  information. 
de ta i led  s t ruc tura l  f i e l d  mapping will be carr ied out throughout the  
e n t i r e  mine area.  The data collected d u r i n g  this work phase will provide 
the information necessary fo r  f inal  p i t  design. 

Should previous cores provide insuf f ic ien t  da ta ,  then additional 
Core s tudies  will provide 

Also, 

Other Geotechnical Investiqations - nearly f i v e  months f i e l d  work i s  
involved here. 
regime invest igat ions on the following: 

This work includes de ta i led  foundation and  ground water 

- railway, 
- 
- river diversion channel and dams, 
- waste dumps, 
- sett l ing p o i n d s ,  
- t a i l i ngs  ponds,  
- plant s i t e .  

access road/Forest Service bypass road, 

The r e su l t s  of these investigations will provide the information necessary 
f o r  f ina l  engineering design. 

Exploration Reclamation 

The previous exploration reclamation work was evaluated in the f i e l d  during 
this term. The  reclamation maintenance work carr ied out on  two trenches 
l a s t  f a l l  has taken care of the  erosion problems. 
is good and there i s  s ign i f icant  colonization by native species. 

Agronomic species cover 

Reclamation Permit C-49 was renewed by the Department of Mines and Petroleum 
Resources t h i s  year. 

Work on .the Stage I11 Reclamation Programe i s  described l a t e r .  



Exploration Permits and Government Work 

Time was spent i n  1979 on exploration permit acquis i t ion and government 
report  preparation. The following i s  a l i s t  of these a c t i v i t i e s :  

renewal of Free Miner’s Cer t i f ica te  (MEMPR) 
extending term o f  coal licences ( M E M P R )  
annual exploration and development work report  (MEMPR) 
annual summary o f  exploration work CMEMPR) 
annual reserve estimate report (EMR) 
s t a tus  report  on exploration a d i t s  and d r i l l  holes (MEMPR) 
annual reclamation report  (MEMPR) 

r: . . .  

In addition t o  the above annual reporting a c t i v i t i e s ,  time was.spent-bn, 
the following: 

Proposed Amendments t o  the B.C.  Coal Act Requlations - 
amendments were reviewed and a brief was prepared fo r  the Coal Association 
w h i c h ,  i n  turn, conveyed t o  the Ministry o f  Mines opinions of the B.C.  
coal industry i n  general. 

the proposed 

Coal Lease - Section 26 ,  Coal Act - preliminary investigations in to  the 
requirements and procedures for  the appl icat ion o f  a coal lease were begun, 
however t h i s  has not been pursued any fur ther  since i t  was determined 
t h a t  the Section 7 (CMRA) Mine Work Permit should be obtained f i r s t .  

Mine Work Permit - Section 7 ,  Coal Mines Regulations Act - - an investigation 
was carr ied out  i n  order t o  prove t h a t  the proposed surface in s t a l l a t ions  
would not s t e r i l i z e  coal reserves. 

Notice of Work - was f i l e d  with the B . C .  Department of Mines and  other 
appropriate ininis t r ies  f o r  the purpose of conducting a small d r i l l i n g  and 
trenching program in  the Bleasdell Creek area.  This work will be carr ied 
out a f t e r  approval by El co’ s shareholders. 



PROJECT APPROVAL AND DEVELOPMENT WORK 

Project Approval Work 

Stage I 1  Report Processing and Follow-up 

Having submitted the Stage I1 report  on the Elk River Coal Project on 
August 28, 1978, Elco carr ied o u t  a s ign i f icant  amount o f  additional work 
a t  the request o f  reviewing government agencies d u r i n g  the l a s t  two months 
of 1978 and d u r i n g  t he  1979 term. 
t o  the sub-committees of the  Coal Guidelines Steering Committee. 

Additional information was presented 

Major presentations were: 

1. A techni.ca1 presentation r e l a t ive  t o  Section 7 of the Coal Mines 
Regulations Act t o  the Mines Inspection and Mines Reclamation 
Branches of the Department of Mines and Petroleum Resources on 
January 17, 1979. The presentation covered the following topics:  

- technical necessi t ies  for  river/creek diversions,  
- ra t iona le  fo r  re ject ing underground mining, 
- possible s t e r i l i z a t i o n  of coal reserves by overlying f a c i l i t i e s ,  
- f e a s i b i l i t y  o f  the proposed p i t  boundaries with regard t o  the 

slope s t a b i l i t y ,  
j u s t i f i c a t i o n  t o  place coarse plant r e j e c t s  i n  mine waste 
disposals ,  

- 

- maximization of coal recovery by the proposed mining procedure. 

2. A t  the  request of the  Coal Guidelines Steering Committee, community 
consultation programs were conducted for  the purpose of obtaining 
public opinion on the Elk River Project from the Elk Valley communities 
of Elkford, Sparwood, Fernie a n d  Cranbrook. 

A public information brochure describing the Elk River Coal Project 
in some de ta i l  was dis t r ibuted t o  a l l  in terested par t ies  in the above 
commun i t ies . 

, .  
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3. After Elco received i t s  Stage I1 approval-in-principle, the d r a f t  
report  was amended as required fo r  the approval and the report 
p r i n t e d  and placed i n  the public domain. 

Stage 111 Permit Work 

On February 2 2 ,  1979 the Environment and Land Use Comiittee of the B . C .  
Cabinet gave approval-in-principle t o  the Elk River Coal Project. Subject 
t o  the  approval-in-principle,  an additional programme of Stage 111 work 
was agreed t o  by Elco Mining Limited and B.C. Government agencies. 
date progress was made a s  follows: 

To 

1. 

2. 

3. 

4. 

Elco retained Kerr, Wood and Leidal Associates of Vancouver t o  produce 
a conceptual r i v e r  diversion design fo r  the  Elk River. The design was 
concentrated on f i s h  migration, f i s h  spawning, f i s h  rearing and s i l t -  
a t ion  suppression. 
S i t e  Design Advisory Commirtee subject  t o  concurrence by the Fish and  
Wildlife Branch. 

The design was reviewed and approved by the Mine 

A l i t e r a t u r e  review of f i sh  habi ta t  preferences was completed. 

An in-stream "swim survey" of f i s h  habi ta t s  was made in the Elk River 
d u r i n g  the  f a l l  by T . E . C .  Ltd. of Richmond, B.C.  

To resolve the  town s i t e  select ion problem, a cost /benefi t  analysis 
assessment on the expansion of El kford versus new town construction 
was j o i n t l y  carr ied out by Elco and two government subcommittees. 

Various Stage 111 permits were prepared and f i l e d  with the B.C.  Government 
during t h i s  term of licence. These were a s  follows: 

1. Pollution Control Branch Discharge Permits - discussions w i t h  PCB 
s t a f f  i n  December 1978 estahlished the consensus r e l a t ive  to  the 
format fo r  Elco's applications,  the preproduction and production 
monitoring fo r  discharges t o  a i r  and water, and the discharge l imi t s  
t h a t  could be applied for.  Several technical questions were 



investigated by Elco r e l a t ive  t o  preparation plant  e f f luent ,  t a i l i ngs  
pond seepage, whether or  not non-potable water could be obtained from 
the mine water s e t t l i n g  pond, the discharge of plant  s i t e  sewage t o  
the t a i l i n g s  pond, and t a i l i ngs  disposal should the  t a i l i n g s  thickener 
malfunction d u r i n g  winter operations. 

Having resolved these questions, Elco completed the applications and 
f i l e d  them with the Director, Pollution Control Branch on May 2 5 ,  1979. 
The required postings were made i n  the f i e l d  on the same date. 

2. Section 8, Coal Mines Regulation Act - Reclamation Programme - the  
application was f i l e d  w i t h  the Ministry of Energy, Mines and Petroleum 
Resources in April 1979. Approval-in-principle was subsequently 
received 

3. Section 7 ,  Coal Mines Regulation Act - Work System Permit - as a 
follow-up t o  the January 17, 1979 Elco presentation t o  the Mines 
Inspection and Reclamation Branches, a formal application f o r  approvsl 
o f  a Workipg  System was made in Apri! 1979. 
the Chief Inspector of Mines requested more information on the  following: 

Following the appl icat ion,  

- planning of geotechnical invest igat ions t o  assess the s t a b i l i t y  of 

- f u l l  d e t a i l s  on method of support of the footwall ,  
- 

the footwall ,  

method of protection from avalanches, f a l l i n g  rocks and drainage 
of the footwall ,  
f u l l  d e t a i l s  of the proposals f o r  the  E l k  River diversion imluding 
provisions t o  ensure t h a t  there can be no danger t o  persons working 
i n  the mine resul t ing from the divers ion,  
construction and s t a b i l i t y  of the waste disposals and t a i l i n g s  
ponds. 

- 

- 

10. r , 

I 

i 

Answers t o  these questions, based on present knowledge 'and on planned 
geotechnical invest igat ions,  were forwarded t o  the Chief Inspector 
of Mines i n  July 1979. 



Response from t h e  M i n i s t r y  o f  Energy, Mines and Petroleum Resources 

has i n d i c a t e d  t h a t  t h e  approval o f  the  "Work System" would o n l y  be 
g iven a f t e r  E l c o ' s  planned geotechnical  i n v e s t i g a t i o n s  had been 

c a r r i e d  o u t  and incorpora ted  i n t o  t h e  proposed "Work Sy;tem". 

4.  Water Sector Permits - preparat ions o f  t h e  a p p l i c a t i o n s  f o r  these 

permi ts  began i n  May 1979, but  had t o  be suspended due t o  the  e x t r a  

work l o a d  c rea ted  by t h e  towns i te  s e l e c t i o n  quest ion.  

a c t i v i t i e s  w i l l  be renewed a t  t h e  end o f  1979. 
These 

Engineer ing Development Work 

Mine 

The m a j o r i t y  o f  t h e  work c a r r i e d  

~ 

i n  t h i  i 1 ve t h  :t 7 
Coal Mines Regulat ions Act  permi t  a p p l i c a t i o n  and, budget jng and schedul ing,  
which i s  descr ibed l a t e r  i n  t h i s  repo r t .  

There was, however, o the r  work performed i n  t h i s  area. Th is  inc luded:  

1. 

2. 

3. 

The updat ing o f  cos t  and performance data used du r ing  the F e a s i b i l i t y  

Study. The main manufacturers f o r  heavy equipment were contacted f o r  
t h i s  data. 

An a l t e r n a t i v e  s o l u t i o n  t o  the proposed Neary Creek d i v e r s i o n  was 

inves t i ga ted .  The ma t te r  w i l l  be discussed f u r t h e r  #with the Mines 

Inspec t i on  Branch. 

A scope o f  work, i n c l u d i n g  costs  and schedules f o r  t h e  i n v e s t i g a t i o n  

o f  a coal  ope ra t i on  on the West Flank o f  t h e  E lk  R ive r  Va l l ey  was 

prepared. 

. .  Coal Prepara t ion  

The m a j o r i t y  o f  t h e  work i n  t h i s  area i nvo l ved  i n v e s t i g a t i o n s  f o r  PCB 
perm i t  a p p l i c a t i o n s  and f o r  1980 budgets and schedules. 
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Other work, however, did include the completion of f lo t a t ion  t e s t s ,  and an 
invest igat ion fo r  the recovery o f  coal from middlings by crushing, on 
Fording Coal L t d .  coal samples a t  Rohstofftechnologie, Overseas Engineering 
GmbH in Berlin,  West Germany. 

Railway 

Discussions were held w i t h  CP Rai l ' s  Department of Special Projects in 
order t o  obtain r e l i a b l e  information on: 

- time and work requirements fo r  the railway permit and application 
procedures, 

- time requirements fo r  construction work. 

The location of the Elco spur l ine was discussed with neighbouring mine 
operators. 

Port 

Investigations were carr ied o u t  on a l te rna t ive  terminal options open t o  Elco 
f o r  i t s  future coal shipments. 

Off-site Power Supply 

The increasing demand fo r  power in the East Kootenay region r e l a t ive  t o  the 
delayed development of the  t i e  between Calgary Power and B . C .  Hydro i s  a 
subject of great  concern and  required substant ia l  a t ten t ion .  

Town S i t e  

A s igni f icant  programe of analyt ical  s tudies  was completed r e l a t ive  t o  the 
town s i t e  select ion problem, including helicopter commuting, f inancial  
f e a s i b i l i t y ,  economic e f f e c t s  and turnover ra tes .  * I  
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Stream Gauging 

Elco continued stream gauging for  the Elk River Project a t  f i ve  locations.  
An intensive monitoring programme was carr ied out from May 29 through 
June 11, 1979 for  the s p r i n g  h i g h  flow period. 
April 1977 t o  Decemher 1978 was forwarded t o  interested government agencies. 

A summary report covering 

Cli.matic Monitoring 

Elco contracted the MEP Co. t o  i n s t a l l  two cl imat ic  monitoring s t a t ions  
d u r i n g  Flay 1979 a t  locations agreed t o  with the Pollution Control Branch. 
MEP will a l so  operate,  maintain and undertake data abstract ion fo r  Elco. 

. 

Dustfall Monitoring 

As requested by the Pollution Control Branch, monthly monitoring of e ight  
dus t fa l l  s t a t ions  commenced i n  June 1979. 

Project Planning a n d  Development 

The main object ives  of Elco Mining Limited during the past  year were: 

a Acquire S tage  I1 approval and secure S tage  I11 permits, 
o Negotiate and secure contract  arrangements with shippers and  the 

general contractors ,  
Discuss with government, various tax and assis tance benef i t s ,  
Plan and budge t  the  next engineering work phase (Phase Ib-3, 19801, 

Carry out project  promotion with potential new customers and partners.  

e 

e 
e Plan and evaluate various development and production schedules, 

Negotiations and  Government Liaison Work 

Elco, with help from consultants,  continued amendment work on the Service 
Agreements and the  f ixa t ion  o f  the construction fee  in  preparation fo r  
the forthcoming contract  negotiaticns with Morrison-Knudsen. 
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Intense negotiations were carr ied o u t  between Elco and  consultants and 
CP Rail in order t o  es tab l i sh  a f ina l  f re ight  r a t e  and future  escalat ion 
formulas fo r  the t ransport  of E l k  River coal t o  p o r t .  

Discussions continued with the Federal Government t o  seek potential  
government financial  s u p p o r t  in the form of in f ras t ruc ture  cos t  sharing, 
grants and t a x  concessions. 

In compliance with F I R A  regulat ions,  a project  update was completed. 

Studies were made t o  determine the  net e f f ec t  t ha t  the November 16, 1978. 
federal  budge t  would have on the E l k  River Coal Project. 

Scheduling and Progress Control 

Phase Ib-3 - deta i led  planning of t h i s  work phase began in March 1979. 
A l i s t  of a l l  foreseeable work a c t i v i t i e s  u p  t o  the beginning of 

construction were ident i f ied .  
and cost  estimates were obtained from representative contractors and 
consulting firms. A network p l a n  and bar char ts  showing work interfaces  
and  milestones were establ ished.  This network plan was the basis fo r  
the establishment of Elco's next budge t .  

Detailed work proposals, time requirements 

Project Presentations and Marketing Promotions 

Elco made four  presentations of the Elk River Coal Project t o  v i s i t i n g  
potential  coal cus towrs  and/or potential  Jo in t  Venture Partners during 
t h i s  term of l icence.  Coking coal qua l i ty  and  thermal coal potential  
were emphasized. 

Other 

Elco par t ic ipated in  the East Kootenay Community College Advisory Committee, 
whose task  i s  re la ted t o  the def in i t ion  of t ra in ing  requirements and  
programs f o r  the ex is t ing  and planned coal mines in the region. 
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1 .  

INTRODUCTION 

The E l k  River Coal Project ,  l i k e  many other m i n i n g  propert ies ,  has accu- 
mulated various mapping systems and baseline control systems throughout 
the exploration s t age ( s ) .  Also, l i k e  many other  properties a f t e r  which 
f e a s i b i l i t y  s tud ies  have proven the v iab i l i t y  o f  the  deposi t ,  accurate 
mine mapping and baseline control systems on which detai led planning 
and operations control can be car r ied  out m u s t  be established. 

In some cases,  mapping and baseline systems establ ished dur ing  the ex- 
ploration s t age ( s )  could be adopted as the mine control systems. T h i s  
i s  only the case where the following conditions a re  met: 

1. The or ig ina l  mapping system has s u f f i c i e n t  g round  control and can 
produce maps w i t h  the required accuracy. 

2. The exploration baseline system i s  or ientated para l le l  t o  s t ruc tura l  
strike and a l so  today, where data bases a re  increasingly used t o  
s t o r e  and evaluate geological data,  i t  i s  advantageous t o  loca te  the 
baseline such t h a t  a l l  measurements a re  pos i t ive ,  t h a t  i s ,  in 
northerly and eas t e r ly  direct ions.  

In the case of the Elk River Project ,  these conditions were not met and 
consequently addi t ional ,  more up-to-date aer ia l  mapping was car r ied  o u t  
i n  l a t e  1976 when Elco Mining Limited began a major f e a s i b i l i t y  study and 
exploration program on this property. 
metric Mine Baseline System was designed for  the purpose of developing a 
bench map system and providing future  mine operations control .  

Dur ing  the f e a s i b i l i t y  study, a new 

Purpose of t h i s  Report 

Due t o  the lack of readily accessible ,  de ta i led  informaticn on the d i f fe ren t  
Elk River gr id  and  baseline systems, i t  became the purpose o f  this report  
t o  make avai lable  a current  detai led chronicle and information document 
from which future  references could be made. 
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The sources for  this report  include the following: 

0 personal conversations and correspondence with the 
serv ice  companies tha t  had been involved i n  this work, 

o o l d  f i l e s  of l e t t e r s  and te lexs  dealing w i t h  the  subject,  
o Elco's E l k  River Feasibi l i ty  Report. 

Objectives of the S t u d y  

There are two main objectives f o r  this study: 

1. The f i r s t  i s  t o  prepare a detailed documentation of the various 
survey and map systems tha t  have been developed and planned f o r  
the Elk River Project t o  date. 

2. The second is  t o  examine the f i r s t  metric Mine Baseline System 
design, and, because of cer ta in  problems encountered w i t h  t ha t  
design, recommend an a l te rna te  system which would incorporate both 
the corrections required on the f i r s t  design and, cover a l l  future  
requirements within the to ta l  licence area.  

Review of Mapping and Survey Control System Development 

Mapping and control was f i r s t  established for  the Elk River coal licences 
in 1968 when the North American Coal Company optioned the licences from 
Scurry-Rainbow Oil Ltd.  Aerial photography was completed by Spartan Air 
Services and a base map a t  1 inch = 1000 f e e t  with 20 foot contours of the 
property was prepared. 
which f i e l d  work could be referenced. 

An exploration baseline system was developed on 

In 1969, when North American did n o t  extend i t s  option, Scurry-Rainbow 
continued exploration. 
E E L  Grid System, was extended t o  the Elk River licences from the Fording 
Coal L t d .  operation by McElhanney Surveying and Engineering L t d .  
McElhanney Gpdated and enlarged the 1968 base map t o  cover the en t i re  
l icence area a t  a sca le  of 1 inch = 1000 f e e t  w i t h  a 20 foot contour in te r -  

A control network and grid system, known as the 
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Val. 
200 f e e t  w i t h  a 5 foot  contour in te rva l .  Field work was referenced t o  the 
North American "Exploration Baseline". 

A portion of Scurry's  envisioned mine area was mapped a t  1 inch = 

I n  December 1969, Emkay Canada Natural Resources L t d . ,  a wholly owned 
subsidiary of Morrison-Knudsen Company Inc. ,  acquired one-half interest 
of the Scurry-Rainbow licences.  
resumed i n  July 1970. The mapping prepared by McElhanney i n  the 1969 
exploration program was used i n  the Emkay program. Additional 
ae r i a l  photography and ground surveys were car r ied  out fo r  mapping of 
the proposed railway spur location s o u t h  t o  Sparwood. 
s c a l e  of 1 inch = 1000 f e e t  with a 20 foot contour interval were prepared. 
In 1970, McElhanney ran a ver t ica l  control survey up  the E l k  River Valley, 
b e g i n n i n g  a t  Geodetic Bench Mark No. 115-D, located on the Canadian 
Pac i f ic  Railway bridge over Michel Creek. Bench marks were placed a t  
approximately one mile in t e rva l s ,  r u n n i n g  north along the road on the 
west s ide  of the Elk River. 
referenced t o  both the Exploration Baseline and the MSEL g r i d  system. 
A t  this time MSEL gr id  values were determined f o r  the Exploration 
Baseline Stat ions.  

Exploration under the direct ion of Emkay 

S t r i p  maps a t  

Dur ing  t h i s  program Emkay's f i e l d  work was 

I n  December 1973, Exploration und Bergbau GmbH ( E  and B )  of Duesseldorf, 
West Germany, act ing on behalf of a group of European s t e e l  mi l l s ,  
commenced negotiations to  purchase Morri son-Knudsen ' s i n t e r e s t  in the 
Elk River Coal Project. Negotiations were concluded in May 1975, when 
an agreement t o  acquire Morrison-Knudsen's 50% i n t e r e s t  was reached. 
Dur ing  the negotiations period, E and B contracted Techman Ltd.. t o  carry 
out  mining evaluations of the proDerty. Requiring a good base map on 
which  various mining schemes could be tes ted ,  Techman in  t u r n  contracted 
McElhanney t o  prepare a base map a t  a scale  of 1 inch = 400 f e e t  w i t h  
a 10 foot  contour in te rva l .  
t o  a mine baseline which Techman had established for t h e i r  evaluation 
work. 

The main a x i s  o f  the  map was set  paral le l  

. I  

In July 1975, E and B undertook an exploration program (p re feas ib i l i t y  
study).  designed t o  evaluate  the coal qua l i ty  and the reserve potential  of 
the E l k  River deposi t ,  i n  order t o  determine i f  these parameters met the 
requirements of the European s t ee l  mil ls .  All f i e l d  work was referenced 
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t o  the Exploration Baseline and recorded on the 1 inch = 1000 f e e t  base 
maps. Burnett Resource Surveys Ltd. and McElhanney Surveying & Engineering 
Ltd. were contracted t o  car ry .out  the f i e l d  surveying, however, there were 
ten exploration d r i l l  holes t h a t  d i d  not receive f ina l  surveys. 

In June 1976, a Jo in t  Venture Agreement was f ina l ized  between Elco Mining 
Limited, a Canadian company formed t o  represent the European steel mi l l s ,  
and three other  Canadian companies, Home Oil Limited, Scurry-Rainbow Oil 
Limited and Steel Company of Canada Limited. Elco Mining Limited would 
be the Project Manager. 

In October 1976, a major f e a s i b i l i t y  study and exploration program was 
begun by Elco. A new metric control network and g r i d  system, known as 
the Elco Mining Grid System (EMGS) was developed along w i t h  new metric 
base maps. The EMGS was t i ed  t o  both local Federal Government UTM control 
and the e a r l i e r  MSEL control.  This enabled the coordinates from the ' 

e a r l i e r  systems t o  be converted t o  the new metric system. The new metric 
base maps were prepared a t  the following scales:  

. 

. I  

1:lOOO w i t h  2 meter contour in te rva ls  
1:2000 w i t h  5 meter contour in te rva ls  
1:5000 w i t h  10 meter contour in te rva ls  
1:lOOOO with 25 meter contour in te rva ls  
1:20000 w i t h  50 meter contour in te rva ls  

These maps, however, did not cover the e n t i r e  l icence area. The eastern,  
western. northern and southern portions of the licence area remain un-  
mapped a t  these sca les ,  see Figures 1 .0  t o  5.0 inclusive.  
strip maps, a t  1 inch = 1000 f e e t  w i t h  a 20 foot  contour interval were 
prepared f o r  the potential  railway l i n e s ,  one of which Elco would se l ec t  
a s  the best  possible route.  Total 1 inch = 1000 f e e t  mapping t o  date i s  
shown on Figure 6.0,page 10. 

The ae r i a l  photography, network control surveying, f i e ldsu rvey ing ,  and 
the i n i t i a l  ae r i a l  t r iangulat ion was car r ied  out by McElhanney. Final 
ae r i a l  t r iangulat ion was performed by Rheinische Braunkohlenwerke AG 

Additional 
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of West Germany, a f t e r  McElhanney f a i l ed  t o  complete this work on time. 
The metric base maps were a l so  prepared in West Germany by Geomess Ing. 
GmbH. The imperial scale  s t r i p  maps were prepared by McElhanney. 

In  addition t o  the metric base map preparation, Geomess was a l so  con- 
tracted t o  develop a geological da t a  base w h i c h  could undertake spec i f ic  
evaluations and map plot t ing f o r  geology and mine planning. A metric 
Mine Baseline System was planned from which  mine bench plans could be 
developed and geological bench surveying could be carr ied o u t  d u r i n g  
future mining operations,  see Map 1.0, page 12. 

THE ELK RIVER GRID/BASELINE SYSTEMS 

The MSEL Grid System 

The MSEL System, extended i n t o  the E l k  River Valley in  1969, i s  a plane 
rectangular system with an o r i g i n  ( a  point considered t o  be error-free)  
a t  survey monument "712", located i n  the Fording River Valley. 
are  referred t o  the ineridian r u n n i n g  t h r o u g h  the Alberta-British Columbia 
border monument, "5F". Distances are reduced t o  the 5200 f o o t  datum. The 
longi tude  of "5F" i s  114'42' West. 

Bearings 

The MSEL g r i d  was developed for  other  users t o  the south of the Elk River 
Project and was extended in to  the Elk River Valley from a survey carr ied 
up from the south. A se r i e s  OF control p o i n t s  were establ ished,  including 
t ies  made t o  the Geodetic Survey o f  Canada s t a t i o n s  "Bleasdell" and 
"Riverside". MSEL coordinate values were then established fo r  these Geo- 
d e t i c  s t a t ions  from which a bearing and grid distance was derived as 
follows: 

MSEL Coordinates f o r  Station "Bleasdell": 547,113.7 f t  N ,  58,370.3 f t  E 
KEL Coordinates fo r  Stat ion "Kiverside": 587,990.3 f t  N ,  51,053.1 f t  E 
"Bleasdell" to"Riverside" bearing and g r i d  distance: S49°51'04", 

41,526.35 f t  (12,657.23 m ) .  
. I  
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The Exp lo ra t i on  Base l ine  System 

The Exp lo ra t i on  Base l ine  System was es tab l i shed  i n  1968 by McElhanney 

f o r  Nor th  American Coal Corpora t ion  f o r  t h e  purpose o f  c o n t r o l l i n g  an 
e x p l o r a t i o n  d r i l l i n g ,  t rench ing  and a d i t  d r i v i n g  program. 

s e t  a t  1000 f o o t  i n t e r v a l s .  
coord inates f o r  t h e  base l ine  s t a t i o n s .  S t a t i o n  O+OO, l o c a t e d  on t h e  

south bank o f  A ld r i dge  Creek near  t h e  Kanelk t ransmiss ion  l i n e ,  had 
MSEL coord inates o f  542,197.00 f t N ,  71,117.30 f t E ,  and S t a t i o n  400+00, 

l oca ted  i n  the no r the rn  l i c e n c e  area had MSEL coord inates o f  581,339.4455 

S ta t i ons  were 

I n  1970, McElhanney es tab l i shed  MSEL 

f t N ,  62, 879.0382 f t E .  

An inve rse  c a l c u l a t i o n  o f  these MSEL coord inates r o t a t e s  t h e  Exp lo ra t i on  
Base l ine  11°53'07.8" west o f  t h e  MSEL G r i d  North.  

The Techman Mine 8asel ine 'System 

The Techman Mine Base l ine  System was es tab l i shed  i n  1974 f o r  Exp lo ra t i on  

und Bergbau GmbH o f  West Germany. 
t h a t  i t  was p a r a l l e l  t o  t h e  o v e r a l l  s t r u c t u r a l  s t r i k e  o f  t h e  deposi t .  

A c e n t r a l  l o c a t i o n  i n  the  p o t e n t i a l  mine area, S t a t i o n  300+00 on t h e  
E x p l o r a t i o n  Basel ine,  was se lec ted  as t h e  p o i n t  o f  o r i g i n .  Basel ine 

coord inate,  300+00 N, O+OO E, the same as the  Exp lo ra t i on  Basel ine 
coord inate,  was assigned t o  the  P o i n t  o f  o r i g i n .  S ta t i ons  were l a i d  ou t  

i n  500 f o o t  i n t e r v a l s  i n  bo th  d i r e c t i o n s  f rom S t a t i o n  300+00. 

This  base l i ne  was o r i e n t a t e d  such 

The bear ing  o f  t h e  Techman Base l ine  was determined from many s t r i k e  
measurements t h a t  had been made i n  bo th  d i r e c t i o n s  f rom Exp lo ra t i on  

Base l ine  S t a t i o n  300+00. I t  was found t h a t  f o r  a 1000 f o o t  run  along, 
o r  p a r a l l e l  t o  the  Exp lo ra t i on  Basel ine,  s t r i k e  passed through a p o i n t  

on a l i n e  tangent  t o  the base l i ne  a t  an average d is tance o f  165 f e e t  from 

t h e  base l ine ,  see F igure  7.0 below. 

Using an i nve rse  tangent  c a l c u l a t i o n ,  the  Techman Base l ine  r o t a t e s  

9°22'09.8" west o f  t h e  Exp lo ra t i on  Base l ine  Nor th.  

Grid, t h e  Techman Base l ine  r o t a t e s  11°53'07.8" + 9°22'09.8" = 21°15'17.6" 

west o f  the  MSEL Gr id  North.  

Re la t i ve  t o  the  MSEL 



Figure 7.0: Development of Techman Mine Baseline 
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The Elco Mining Grid System, known as the EMGS system, was established 
i n  October 1976. 
system. 
Survey o f  Canada s t a t ion  "Bleasdell". 
the same for UTM Zone 11. 
datum of 1500 meters. 
s t a t ion  "Bleasdell",  5,579,003.40 mN, 645,546.10 mE were adopted. 

T h i s  is  a s l i g h t l y  modified UTM plane rectangular 
I t s  or igin (considered ar! e r ror - f ree  point)  i s  the Geodetic 

The central  meridian i s  117°00'00", 
Distances a re  reduced t o  a convenient ,local 

The published government coordinate values for 

A t i e  was made to  the Geodetic Survey of Canada s t a t ion  "Riverside". 
The p u b l i s h e d  coordinate values f o r  Riverside a re  5,591,401.9 m N ,  
642,926.7 mE,  and an inverse computation using the published coordinate 
values,  gives a bearing and g r i d  distance from "Bleasdell" t o  "Riverside" 
o f  348O04'14.5 and 12,672.18 meters respectively.  

The same inverse computation, only u s i n g  MSEL coordinate values, gives 
a bearing and grid distance from "Bleasdell" t o  "Riverside" of 349'51 '04" 
and 12,657.23 m respectively. 
two surveys was discovered, weather conditions were such tha t  fur ther  
f i e l d  checks could not be made a t  t h a t  time of year. 
Mines and Technical Surveys, who are responsible for  geodetic surveys, 
were informed. 

When the obvious discrepancy between the 

The Department o f  

They were, quote, "not surprised w i t h  the discrepancy 
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since "Bleasdell" and "Riverside" were only classed as fourth order 
control s t a t ions" .  

For the purpose of es tabl ishing the EMGS g r i d  the following decisions 
were made: 

1. Use the bearing from "Bleasdell" t o  "Riverside", as derived from 
the GSC published values fo r  those s t a t ions ,  and, which by def ini t ion 
is error f r ee ;  
Use the gr id  distance from "Bleasdell" t o  "Riverside" as derived by 
the EMGS survey; 
Using the above two values, EMGS coordinates f o r  "Riverside" were 
established as 5,591,387.28 mN, 642,929.79 mE. Because of this 
arrangement, McElhanney who conducted the survey made the follow- 
i n g reeommen da t i on : 

2. 

3. . 

"Since our survey t i e  consis ts  of only one s t a t ion  i n  the v i c in i ty  
of the mine development area,  the transformation of coordinates should be 
confined t o  t h a t  area.  Any transformation of coordinates from other surveys 
should not be undertaken until  additional t i e s  a re  made t o  the t r iangulat ion 
sys tern". 

Having the MSEL gr id  and the EMGS g r i d  both t ied  t o  Mount Bleasdell 
and the MSEL grid t i e d  t o  the Exploration Baseline a t  Stat ion 0 + 00 
i t  was then possible t o  complete coordinate conversion computations 
between the three systems. This will  be described in de ta i l  in  a l a t e r  
sect ion.  

The Metric Mine Baseline System 

The Metric Mine Baseline System was developed in mid-1977 during Elco's 
f e a s i b i l i t y  study, see Map 1.0, page 12. 
been establ ished in  the f i e l d ,  was developed concurrently with a geological 
data  base. 
g r i d  by which mine bench plans could be developed from the data base. 

T h i s  system. which has not 

The i n i t i a l  purpose of t h i s  system was t o  provide a reference 
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The o r i g i n  f o r  t h e  M e t r i c  Mine Base l ine  was co inc iden t  w i t h  t h e  o r i g i n  

f o r  the  Exp lo ra t i on  Basel ine,  S t a t i o n  0 + 00. 

M e t r i c  Mine Base l ine  was t o  be p a r a l l e l  w i t h  t h e  Techman Mine Base l ine  

i n  orde r  t o  keep new mine p lann ing  complementary w i t h  t h e  Techman Mine 
p lanning,  upon which t h e  f e a s i b i l i t y  s tudy  was based. This  p laced t h e  

l o c a t i o n  o f  t h e  Mine Base l ine  t o  t h e  west and ou ts ide  o f  t h e  open p i t  

area. 

f o r e  be p o s i t i v e .  

The o r i e n t a t i o n  o f  t h e  

A l l  measurements i n t o  t h e  i n i t i a l  t h i r t y - s i x  year  p i t  would there-  

A t  f i r s t  g lance t h e  m e t r i c  Mine Base l ine  System seemed t o  be a f a i r l y  
workable system, however, when an at tempt  was made t o  develop a co- 

o r d i n a t e  conversion program f o r  t h i s  system, problems were encountered. 

The b a s e l i n e  azimuth i s  n o t  a t r u e  n o r t h  azimuth, t h e  base l i ne  i s  n o t  

e x a c t l y  p a r a l l e l  w i t h  t h e  Techman Base l ine  and i t s  l c c a t i o n  i s  n o t  
s t r a t e g i c a l l y  w e l l  p laced. It i s  a s imp le  ma t te r  t o  c o r r e c t  the azimuth 

and s e t  t h e  b a s e l i n e  p a r a l l e l  t o  t h e  Techman Basel ine,  b u t  i t s  l o c a t i o n  
and i t s  o v e r a l l  coverage o f  t h e  e n t i r e  l i c e n c e  area, w i t h  respec t  t o  

f u t u r e  cons idera t ions ,  i s  n o t  e a s i l y  improved w i t h o u t  major  changes. 

An a l t e r n a t i v e  system has the re fo re  been devised. 

. 

G r i d  Converqence 

When us ing “azimuth” d i r e c t i o n s  i t  i s  app rop r ia te  t o  i n d i c a t e  t h e  r e f e r -  

ence mer id ian  from which t h e  azimuth angle i s  ro ta ted .  I n  t h e  s i t u a t i o n  

where t h e r e  a r e  var ious  g r id /base l i ne  systems e x i s t i n g  i t  i s  adv iseable 

t o  o n l y  use azimuth angles t h a t  a r e  re fe renced t o  the True Nor th Mer id ian.  
The E lk  R ive r  P r o j e c t  has two rec tangu la r  g r i d  systems, t h e  MSEL and 
EMGS, bo th  o f  which have c e n t r a l  o r  re fe rence mer id ians l oca ted  a t  g rea t  

d is tances from t h e  l i c e n c e  area. When a plane rec tangu la r  g r i d  system 
i s  extended over  long d is tances,  c o r r e c t i o n s  f o r  g r i d  convergence w i t h  
a known l o c a l  mer id ian  must be made. The GSC s t a t i o n  “B leasde l l ”  has 

pub l ished l o n g i t u d e  and l a t i t u d e  values and s ince  bo th  t h e  MSEL and EMGS 

g r i d s  are t i e d  t o  t h i s  s t a t i o n  g r i d  convergence can be c a l c u l a t e d  f o r  
bo th  systems. The f o l l o w i n g  method i s  used t o  per form t h i s  c a l c u l a t i o n :  

“Convergence = (Mer id ian  Longi tude-Stat ion Longi tude)  x Sine S t a t i o n  
L a t i t u d e ”  . 

EMGS Convergence a t  S t a t i o n  “B leasde l l ”  
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. J 

, . ,  . 
' ' ..I.: . . .  EMGS i s  re fe renced t o  c e n t r a l  mer id ian  117°00'00" 

Longi tude o f  S t a t i o n  "B leasde l l "  = 114°57'15.69"- 

L a t i t u d e  o f  S t a t i o n  "B leasde l l "  = 50°20'49.48" 
EMGS convergence = (117°00'00" - 114°57'15.69") x Sine 50°20'49.48" 

. .  

2. ' 

3. 
4. 

MSEL Convergence a t  S t a t i o n  "B leasde l l "  

1. 

= N1°34'30" E o r  1°34'30" True Nor th  Azimuth 

MSEL i s  re fe renced t o  t h e  mer id ian  114°42'00" through monument 
"5F" ~ 

Longi tude o f  S t a t i o n  "B leasde l l "  = 114°57'15.69" 
L a t i t u d e  o f  S t a t i o n  "B leasde l l "  = 50°20'49.48" 
MSEL convergence = (114°42'00" - 114°57'15.69") x Sine 5Oo20'49.4S" 

2. 
3. 

4. 
= NOo 11'45" W o r  359°48'15" True Nor th Azimuth . 

N 0' 11'45" W ,  however, i s  n o t  t h e  c o r r e c t  MSEL g r i d  convergence. 
has been es tab l i shed  t h a t  a systemat ic  e r r o r  has been c a r r i e d  through the  
MSEL system. This can be i d e n t i f i e d  as fo l l ows :  

I t  

1. The convergence a t  "B leasde l l "  i n  the  EMGS system amounts 
t o  N 1°34'30" E. 
348°04'14.5" f rom "E leashe l l "  t o  "R ivers ide" ,  which by d e f i n i t i o n  

i s  e r r o r  f ree ,  (see EMGS Gr id  System, page 14) .  

Th is  must be app l i ed  t o  t h e  EMGS g r i d  azimuth 

348'04' 14.5' + 1'34' 30" = 349°38'44.5" 

2 .  The convergence a t  "B leasde l l "  i n  t h e  MSEL system amounts t o  
N 0°11'45" W .  This  must be a p p l i e d  t o  t h e  MSEL g r i d  azimuth 
349'51 '04" f rom "B leasde l l "  t o  "Rivers ide" ,  which i s  n o t  e r r o r  
f ree ,  (see MSEL G r i d  System, page 11 1. 

349O51'04" - Oo11'45" = 349O39'19.0" 

3. The ac tua l  survey e r r o r  i s  the  convergence app l i ed  MSEL azimuth 
( " B l e a s d e l l "  t o  "R ivers ide" ) ,  minus t h e  convergence cor rec ted ,  
EMGS e r r o r  f r e e  azimuth ( " E l e a s d e l l "  t o  "R ivers ide" ) .  

349'39' 19.0" - 349°3S'44.5" = NOo 00'34.5" W .  
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The correct  MSEL g r i d  convergence therefore = 

N0°11'45" W + N0°00'34.5" W = N0012'19.5"W or  359'47'40.5 True 
North A z i m u t h  

In order t o  avoid fur ther  confusion on azimuths the True North azimuths 
have been calculated for  each Elk River gr id  and baseline system and 
a r e  l i s t e d  below. 
see Figure 8.0,  page 19, has been prepared which shows the correct  
True North azimuth f o r  each system as i t  passes t h r o u g h  GSC s ta t ion  
"Bleasdell". The rotat ion angles between each system are  a lso shown. 
These must be known in order t o  perform coordinate conversions from one 
system t o  the next. 
i n  the data base, and magnet nor th ,  f o r  the year 1976, are a l so  shown. 

In addition a "Grid/Baseline Orientation Diagram", 

The True North azimuths f o r  average s t r i k e ,  as used 

System Bearing from True North True North Azimuth 

MSEL N 0°12'19.5" W 359O47'40.5" 
Exploration Baseline N 12°05'27.3" W 347'54' 32.7" 
EMGS N 1°34'30" E 1'34' 30'' 
Techman Bass1 i ne N 21°27'37" W 338'32' 23" 
Metric Mine Baseline N 21°27'37" W 33ao3zi 23" 

An Alternative Metric Mine Baseline System (MBLS) 

An a l t e rna t ive  location for  the metric Mine Baseline has been selected 
by Elco. I t  i s  recomnended tha t  i t  be located through the GSC s t a t ion  
"Bleasdell" which i s  the " t i e "  point f o r  the EMGS and the MSEL g r i d  
systems, see Map. 2.0, page 20, "Alternative Metric Mine Baseline". 
In order t h a t  a l l  locations within the licence area have posi t ive 
coordinate values, Elco fur ther  recommends tha t  s ta t ion  "Bleasdell" be 
assigned metric Mine Baseline coordinate values of: 

10 + 000 m North, 2 + 000 m East. 
T h i s  baseline system would have the same True North azimuth as the Techman 
Baseline System, 338°32'23", i n  order t o  maintain consistency with the 
Techman Alternative "D" mining plan a n d  parallelism w i t h  s t ruc tura l  s t r i k e .  
As shown on Map 2.0, the gr id  spacing i s  a t  500 meter in te rva ls  in  the 

! 
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north-south direction and 400 meter in te rva ls  i n  the east-west direct ion.  
This corresponds exactly w i t h  Elco's bench plan sheet s i ze ,  500 x 400 
meters, a t  a 1:600 scale .  For control purposes during construction and 
the l a t e r  mine operations periods, e i t h e r  EDM* s t a t ions ,  o r  a baseline 
could be eas i ly  established along l i ne  3 + 600 m E ,  between s t a t ions  1 + 
400 mN and 1 + 800 mE. 
comnanding view of the proposed plant and mine s i t e  area in  the valley 
below and would closely paral le l  an exis t ing access road located on o r  
near t he  c r e s t  of the west flank ridge. 
turbance from construction and mining a c t i v i t i e s .  

This portion of l i n e  3 + 600 mE o f fe rs  an excel lent  

There would be no risk of d i s -  

Coordinate Conversions 

Coordinate conversions from one g r i d  o r  baseline system t o  another g r i d  
o r  baseline system can be carr ied out when the following " t i e "  data 
between the systems i s  known: 

1. The equivalent coordinate values of each system for  the " t i e "  
s t a t ion ,  e.  g. MSEL and EMGS coordinates for  s ta t ion  Bleasdell; 

The True North azimuth of each system a t  the " t i e "  s t a t ion ;  
The angle of. rotation between the True North azimuths of each system. 

2. 
3. 

MSEL - EMGS Coordinate Conversions 

1.  Tie Stat ion:  M t .  Bleasdell 
2. MSEL Coordinates: 
3. EMGS Coordinates: 
4. MSEL True North Azimuth: 
5. EMGS True North Azimuth: 
6. Angle o f  Rotation: 
7. MSEL t o  EMGS Coordinate Conversion: 

547,113.70 f t  N ,  58,370.30 f t  E 
5,579,003.40 M N ,  

359O47'40.5" 
1'34' 30" 
1'46 49.5" 

645,546.10 M E 

f t  E ,  , .  (a )  MSEL coordinates f t  N ,  

* - EDM: Electronic Distance Measuring 
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(b )  Subtract:  547,113.70 f t  N ,  58,370.30 f t .  E ,  
( c )  Convert t o  polar coordinates , r & 0, 

( d )  Change "r" t o  meters, multiply by 0.3048, 
(e )  Rotate "0" e a s t  (+) 1°46'49.5", 
(f)  Convert t o  rectangular co-ordinates x & y ,  
( 9 )  Add: 5,579,003.40 m N ,  645,546.10 mE. 

Inverse Conversion, EMGS t o  MSEL: 
EM@ coordinates: : mN , m E ,  
Subtract  5,579,003.40 mN, 645,546.10 m E ,  
Convert t o  polar coordinates , r & 8 ,  
Change "r" t o  meters, d i v i d e  by 0.3048, 
Rotate "9" west (-)1°46'49.5", 
Convert t o  rectangular coordinates , x & y ,  
Add: 547,113.70 f t  N ,  58,370.30 f t .  E .  

Exploration Baseline - MSEL Coordinate Conversions 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 

Tie Stat ion:  Stat ion 0 + 00, Exploration Baseline Origin 
Exploration Baseline coordinates : 00.0 f t .  N ,  00.0 f t .  E 
MSEL ,Coordinates: 542,197.0 f t .  N ,  71,117.3 f t .  E 
Exploration Baseline True North Azimuth: 347O54'32.7" 
MSEL True North A z i m u t h :  359'47' 40.5" 
Angle of Rotati on 11 '53'07.8" 
Exploration Baseline t o  MSEL 
( a )  Exploration Baseline coordinates: f t  N ,  f t  E ,  
(b )  Convert t o  polar coordinates, r & 8,  
( c )  Rotate "8" e a s t  (+) 11°53'07.8", 
( d )  Convert t o  rectangular coordinates x & y ,  
(e) Add: 542,197.0 f t .  N ,  71,117.3 f t .  E .  
Inverse Conversion, MSEL t o  Exploration Baseline: 
( a )  MSEL coordinates f t .  N ,  f t .  E ,  
(b )  Subtract:  542,197.0 f t .  N ,  71,117.3 f t .  E ,  

( d )  
(e)  Convert t o  rectangular coordinates x & y. 

Coordinate Conversion: 

( c )  Convert t o  polarcoordinates r & 0 ,  , I  

Rotate "8" west ( - )  11°53'07.8" , 



Exp lo ra t i on  Base l ine  - EMGS Coordinate Conversions 

1. T i e  S ta t i on :  S t a t i o n  0 + 00, E x p l o r a t i o n  Base l ine  O r i g i n  
2. E x p l o r a t i o n  Base l ine  Coordinates:  00.0 ft. N 00.0 ft. E 
3. EMGS Coordinates:  5,577,626.225 mN, 649,476.0703 mE 
4. Exp lo ra t i on  Base l ine  Nor th Azimuth: 347°54'32.7" 
5. EMGS Nor th Azimuth: 1'34' 30" 

6. Angle o f  Rotat ion:  13'39 57.3" 

7. Exp lo ra t i on  Basel ine t o  EMGS Coordinate Conversion: 

( a )  Exp lo ra t i on  Base l ine  coord inate:  ft N, ft E, 

(b) Convert t o  p o l a r  coord inates,  r & 8, 
(c)  Rotate "8" e a s t  (+) 13°39'57.3", 
(d )  Change "r" t o  meters, m u l t i p l y  by  0.3048, 
(e)  Convert  t o  rec tangu la r  coord ina tes  x & y, 
(f) Add: 5,577,626.225 mN, 649,476.0703 m E .  

8. Inverse  Conversion, EMGS t o  Exp lo ra t i on  Basel ine:  

( a )  EMGS coord inates mN , - mE, 
(b)  Subt rac t :  5,577,626.225 mN, 649,476.0703 mE, 

( c )  
(d) 
(e)  
( f )  

Convert t o  p o l a r  coord inates,  r & 0, 
Change I'r" t o  f e e t ,  d i v i d e  by 0.3048, 
Rotate "0 " west ( - )  13°39157.3", 
Convert t o  rec tangu la r  coord ina tes ,  x & y. 

EMGS - Elco Proposed Met r i c  Mine Base l ine  (MBLS) Coordinate Conversions 

1. T i e  S ta t i on :  Mt. B leasde l l  
2. EMGS Coordinates:  5,579,003.40 mN, 645,546.10 mE 

3. M e t r i c  Mine Base l ine  
Coordinates : 10 + 000.00 mN, 2 + 0000.00 mE 

4. EMGS True Nor th  Azimuth:lo 34'30" 
5. MBLS True Nor th Azimuty:338' 32' 23" 
6. Angle o f  Rota t ion :  23' 02' 07" 
7. EMGS t o  Proposed MBLS Coordinate Conversion: 

( a )  EMGS coord inates:  mN , mE , 
(b)  Subt rac t :  5,579,003.40 mN, 645,546,lO m E ,  

(c )  
(d)  

, .  

Convert t o  p o l a r  coord inates r & 0. 
Rotate "0" west ( - )  23°02'07; 
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( e )  
( f )  Add: 10 + 000.0 mN, 2 + 000.0 mE. 

Convert t o  rectangular coordinates x & y ,  

8. Inverse Conversion, Proposed MBLS t o  EMGS Coordinates: 
(a )  MBLS coordinates: mN , mE,  
(b) Subtract:  10 + 000.0 mN, 2 + 000.0 mE, 

( c )  Convert t o  polar coordinates, r & 8, 
( d )  Rotate "8" e a s t  (+) 23°02'07", 
( e )  Convert t o  rectangular coordinates, x & y ,  
( f )  Add: 5,579,003.40 mN,  645,546.10 mE. 

MSEL - Elco Proposed Metric Mine Baseline (MBLS) Coordinate Conversions 

1. Tie Stat ion:  M t .  Bleasdell 
2. MSEL Coordinates: 547,113.70 f t  N,  58,370.30 f t .  E 
3. Metric Mine Baseline €oordinates: 10 + 000.00 m N ,  2 + 000.00 mE 
4. MSEL True North A z i m u t h :  359°47'40.5" 
5. MBLS True North A z i m u t h :  338°32'23" 
6. Angle of Rotation: 21 '1 5 '  17.5" 
7. MSEL t o  Proposed MBLS Coordfnate Conversion: 

( a )  MSEL coordinates: ft N,  f t .  E ,  
(b) Subtract:  547,113.70 f t .  N,  58,370.30 f t .  E ,  
( c )  Convert t o  polar coordinates, r & 8,  
( d )  Change "r" t o  meters, multiply by 0.3048, 
( e )  Rotate "8" west ( - )  21°15'17.5", 
( f )  Convert t o  rectangular coordinates, x & y,  
(9) Add: 10 + 000.0 mN, 2 + 000.mE. 

9. Inverse Conversion, Proposed MBLS t o  MSEL Coordinates: 

( a )  MBLS coordinates: mN mE , 
(b)  Subtract:  10 + 000.00 m N ,  2 + 000.00 m E ,  
( c )  Convert t o  polar coordinates, r & 8, 
(d)  Change "r" t o  f e e t ,  d i v i d e  by 0.3048, 

( f )  Convert t o  rectangular coordinates, x & y ,  
(9)  Add: 547,113.70 f t .  N ,  58,370.30 f t .  E. 

(e )  Rotate "8" e a s t  (+) 21°15'17.5", . I  
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Exploration Baseline - Elco Proposed Metric Mine Baseline (MBLS) 
Coordinate Conversions 

1. T i e  Station: M t .  Bleasdell 
2. Exploration Baseline Coordinates (ca lcu la ted) :  

3. Metric Mine Baseline Coordinates: 10 + 000.0 m N ,  2 + 000.0 mE 
4. Exploration Baseline True North A z i m u t h :  347°54'32.7" 
5. Metric Mine Baseline True North Azimuth:  338'32'23" 
6. Angle of Rota t ion :  9°22'09.7" 
7. 

74 + 36.614 f t .  N ,  114 + 61.096 f t .  E 

Exploration Baseline t o  Proposed MBLS Coordinate Conversion: 

( a )  Exploration Baseline Coordinates: f t .  N ,  f t .  E,  
(b) Subtract:  74 + 36.614 f t .  N ,  114 + 61.09 f t .  E ,  
(c) Convert t o  polar coordinates, r & 8, 
( d )  Change "r" t o  meters, multiply by 0.3048, 
(e) Rotate "9" west ( - )  9°22'09.7". 
( f )  Convert t o  rectangular coordinates, x E y ,  
(9)  Add: 10 + 000.0 mN,  2 + 000.0 m E .  

8. Inverse Conversion, Proposed MBLS t o  Exploration Baseline Coordinates: 
( a )  MBLS coordinates: mN , mE , 
(b )  Subtract: 10 + 000.0 mN, 2 + 000.0 mE, 
( c )  
( d )  
(e) 
( f )  
(9) Add: 74 + 36.614 f t .  N, 114 + 61.096 f t .  E. 

Convert t o  polar coordinates, r E 9, 
Change "r" t o  f ee t ,  divide by 0.3048, 
Rotate "8" e a s t  (+) 9°22'09.7" , 
Convert t o  rectangular coordinates,  x E y ,  

Errors Ident i f ied t o  Date i n  the Existing Elco Mappinq and Surveyinq 
Documentation 

Grid Converqence: - All topographical maps t h a t  have been produced by 
Geomess t o  date a re  label led with a g r i d  convergence diagram t h a t  indicates  
the EMGS gr id  convergence t o  be 1'38'. 
apparent ly  been adopted from the local NTS map sheet, Mount Head (825/7W) 
rather than using the convergence angle calculated fo r  Mount Bleasdell , 

This convergence angle has 
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1°34'30". The NTS convergence angle, 1°38', represents  an approximate 

g r i d  convergence a t  t h e  cent re  o f  t h e  NTS map sheet,  which i s  l o c a t e d  

s l i g h t l y  t o  the eas t  o f  t h e  l i c e n c e  area, whereas, Mount B leasde l l ,  a t  

1°34'30", i s  on t h e  western edge o f  t h e  l i c e n c e  area. 

convergence angle o f  1°34'30" should be used t o  show g r i d  convergence 

on t h e  l i c e n c e  area maps. There are  two reasons f o r  t h i s :  

Only t h e  c a l c u l a t e d  

1. 1°34'30" i s  a more p rec i se  rep resen ta t i on  o f  EMGS convergence, 

and the  t o t a l  mapping area i s  n o t  l a r g e  enough t o  warrant  more 

than one g r i d  convergence adjustment. 

2. The c a l c u l a t e d  Mount B leasde l l  convergence angle 1°34'30" 

i s  an i n t e g r a l  component o f  the  r o t a t i o n  angle between the  
EMGS and MSEL g r ids .  

Cont ro l  Monuments f o r  the EMGS: 

n o r t h  o r i e n t a t i o n  was es tab l i shed  by the  azimuth taken from Mount Bleas- 
d e l l  t o  Mount Weary. Th is  i s  n o t  co r rec t ;  t h e  pub l ished bear ing  f rom 

Mount B l e a s e l l  t o  R ive rs ide  was used t o  e s t a b l i s h  n o r t h  o r i e n t a t i o n .  

- The F e a s i b i l i t y  Report s ta tes  t h a t  

Techman, Exp lo ra t i on  and M e t r i c  Mine Basel ine Azimuths: - 
Report  has used unreferenced azimuths f o r  these base l i ne  systems. 
azimuths were considered t o  be referenced t o  True North,  however, i n -  

v e s t i g a t i o n s  have i n d i c a t e d  t h a t  they were re fe renced t o  t h e  EMGS G r i d  
North.  It i s  adv iseable t o  use o n l y  True Nor th re fe renced azimuths, b u t  

should o t h e r  re ferences be used, they should always be i d e n t i f i e d .  

The F e a s i b i l i t y  

These 

- The F e a s i b i l i t y  Report a l s o  s t a t e d  t h a t  the  m e t r i c  Mine Base l ine  was 

e s t a b l i s h e d  p a r a l l e l  t o  the  Techman Basel ine.  

when the  azimuth quoted i n  t h e  F e a s i b i l i t y  Report f o r  t h e  Techman Base l ine  
was changed t o  a True Nor th re ferenced azimuth, a s l i g h t  d i f f e r e n c e  from 

the  a c t u a l  Techman Base l ine  True North azimuth was found. E l c o ' s  proposed 
M e t r i c  Mine Base l ine  has been o r i e n t e d  p a r a l l e l  t o  t h e  Techman Basel ine.  

Th is  i s  n o t  e x a c t l y  c o r r e c t ,  

, .  



27. 

CONCLUSIONS 

I t  i s  intended that this review o f  the various E l k  River grid/baseline 
systems will serve as a reference for bo th  present and future Elk River 
operations. I t  has been useful i n  identifying certain areas where 
either corrections were necessary and where data was not clearly defined. 
In time, i t  i s  expected that this review will have t o  be updated again .  

The alternative Metric Mine Baseline System, as proposed by Elco, will 
take care of a l l  future mine planning and operations control requirements. 
Since i t  has also been designed t o  be used as the layout control for the 
bench plans, i t  i s  recommended that this system be adopted as soon as 
possible. 
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