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T.7- All I n s p e c t o r ' s  of M i n e s  a n d  R e s i d e n t  Ei i rz ineers  r 

S u b j e c t :  G u i d e l i n e s  f o r  A p p r o v a l  of Main S u r f a c e  l i a u l  Roads R e g u l a r l y  U s ~ d  & 1. 
f o r  t h e  T r a n s p o r t a t i o n  of ? l inera l  o r  Naste a t  Nines  

1 a 1-1. 
__ - ------- T h e  f o l l o w i n g  g u i d e l i n e s  have  b e e n  p r e p r e d  i n  o rde r  t o  g i v e  I n s p e c t o r  I i C S  

a n d  c o m p a n i e s  o p e r a t i n g  o r  d e v e l o p i n g  m i n e s  a n  i n d i c a t i o n  of t h e  t y p e  of m3in 
surface h a u l  road which  w i l l  r e q u i r e  the a p p r o v a l  of t h e  Ch ie f  I n s p e c t o r .  Access 
roads, n o t  u s e d  f o r  m a i n  i iaulage,  nny b e c o n s i d e r e d  t o  be  part of ttie g e n e r a l  mine  
plan and do riot r e q u i r e  a n y  s p e c i f i c  a p p r o v a l  of t h i s  s o r t .  

De ta i l s  s h a l l  be s e n t  t o  t h e  C h i e f  I n s p e c t o r  a n d  liis a p p r o v a l  s h a l l  b e  oh ta l i i td l  
be fo re  rcir,:r?ncenient 01 c o n s t r u c t i o n  o i  any iiaul read r e g u l a r l y  u s c d  f o r  th(1 t rans-  
p o r t a t i o n  of m i n e r a l  o r  x a s t e  arid havirir one o r  mcrc oi tile ioilotr ' i i ip fcari!res. 

1. Fill 

A h a u l  r o a d  t o  b e  c c n s t r u c t e d  w i t h  a maximum d e p t h  of f i l l  i n  e x c e s s  of 
15 metres o r  a h e i g h t  i n  e x c e s s  of 50 metres b e t w e e n  c r e s t  and t oe .  

2 .  - Cut  Depth 

A h a u l  road t o  b e  e s t a b l i s h e d  w i t h  a c u t  f a c e  exceed ing  15 rwtrcs i n  
Ile i g l i t  . 

3 .  AvaLaricIies a n d  Lands l i  d c s  

A h a u l  road w h i c h  i s  l o c a t e d  i n  the p a t h  of known avalanciies o r  131 

4 .  W a t e r c o u r s e  C r o s s i n g s  

A h a i l l  r o a d  c r o s s i n g  eit l icr  a p e r p e t u a l  stream o r  ariy i n t e r n i i t t c n t  
c o u r s e  i n  w h i c h  t h e  maximum flow r a t e  c o u l d  e x c e e d  one c u b i c  metre 
second.  

d s 1 i d c . s .  

An a p p l i c a t i o n  for tile Chief Inspector's a p p r o v a l  m u s t  i n c l u d e  the following 
d e t a i l s :  

(a )  F l a n s  arid s e c t i o n s  showing t o p o g r a p h i c a l  arid s t r a t i g r a p i i i c n l  d e t a i l s .  
( b )  The  c u t  a n d  f i l l  of ttie road,  b o t h  in s e c t i o n  a n d  c e n t r e l i n e  p r o f i l e .  
( c )  S u r f a c e  w a t e r c o u r s e s  ( i n c l u d i n g  e s t i m a t e d  f l o w  r a t e s ) .  
( d )  P r o p o s a l s  f o r  d i v e r s i o n  d i t c h e s ,  d r a i n s ,  c u l v e r t s ,  and  b r i d g e s .  
( e )  An e n g i n e e r i n g  r e p o r t  on t h e  s t a b i l i t y  of h i g h  c u t s ,  deep  fills, and  

s t e e p  c r o s s  s l o p e s .  
( f )  Means of p r o t e c t i n g  against a v a l a n c h e s  arid a c t i v a t e d  l a n d s l i d e s .  

A 

W. C. R o b i n s o n ,  P .Eng . ,  
Ch ie f  I n s p e c t o r  of k!ines 
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Province of Ministry of Parliament Buildings 

British Columbia Energy, Mines and Victoria 
British Columbia 
vav 1x4 

Petroleum Resources 

Rm. 105 - 525 Superior  S t r e e t ,  V ic to r i a ,  B.C. V8Y 1T7 

4@ November 30, 1984 ip;. 0 
. M r .  H. G. Rushton 

Vice-Pr e s iden  t Development 
c / o  Crows Nest Resources 
P. 0. Box 2699 - S t a t i o n  M 
Calgary,  Alber ta  
T2P 3Y9 

Dear M r .  Rushton: 

Re: Telkwa Coal P r o j e c t  

As I had promised a t  t h e  meeting convened yes te rday  t o  cons ider  
Telkwa,  I am enclosing herewith one copy each of :  

(1) "Guidelines f o r  t h e  Design, Construct ion,  Operation, 
and Abandonment of T a i l i n g s  Impoundments," issued by 
t h e  Chief Inspec tor  of Mines 011 December 30, 1983; and 

(2) "Guidelines f o r  Approval of Main Surface  Haul Roads 
Regular ly  Used f o r  Transpor ta t ion  of Mineral  o r  Waste", 
i ssued  November 28, 1983, by t h e  Chief Inspec tor  of 
Mines. 

These documents are commonly known as t h e  T a i l i n g s  Guidel ines  
and t h e  Surface  Haul Road Guidel ines ,  r e spec t ive ly .  They are now 
gene ra l ly  d i s t r i b u t e d  t o  proponents w i th in  the  gu ide l ines  approvals  
process ,  but  you might not  have received them f o r  some reason.  
Enclosure (1) w i l l  assist you a t  both Stage I1 (See Sec t ion  1.1.)  and 111, 
and enc lousre  (2) w i l l  be u s e f u l  i n  your subsequent a p p l i c a t i o n  f o r  
approval  of t h e  mine plan.  
w i l l  f i n d  these  gu ide l ines  he lp fu l ,  and i f  you have any ques t ions  
on t h e i r  i n t e r p r e t a t i o n  you may con tac t  me d i r e c t l y .  

I hope t h a t  you and your consu l t an t s  

Thank you ve ry  much for ar ranging  t h e  meeting yesterday.  I am 
s u r e  t h a t  much good w i l l  come from i t .  
r ece iv ing  t h e  minutes from Malcolm ROSS. 

'I: s h a l l  look forward t o  

RTM: b l h  R. T. Martin,  P.Eng. ' 
Encl: (2) Senior  Geotechnical  In spec to r  

cc: J T. Vaughan-Thomas, Inspec tor  of Mines 6 Resident Engineer, ProGeorge 



TO: Participants # 8 7 a, ... December 27, 1984 
Mine Development 

Review Process 

Re: Telkwa Coal Project 

Attached please find the following documents: 

(i) letter, H.G. Rushton (Vice-president of Development,Crows 
Nest Resources Ltd.) to myself, 84-12-04; 

(ii) a three-page "Summary of Changes in Project from Stage I 
Submission" ; and 

(iii) a map entitled "Mine Infrastructure Map". 

The purpose of the documents is to update MDRP participants on 
some changes in project design since the Stage I report was 
reviewed. 

If, after reviewing the update, you feel that it is necessary to 
revise your Stage 11 information requirements, please notify me 
of any changes as soon as possible. 
the company will be visiting key MDRP contacts early in the New 
Year to obtain some feedback directly. The Stage I1 submission is 
currently scheduled for completion by March of 1985. 

It is our understanding that 

Yours truly, 

J 

Raymond L. Crook 
Secretary 
Mine Development Steering Committee 
c/o Mineral Policy & Evaluation Branch 

Attachments: see memo. 

Distribution: see attached 1 h t  

RLC: ljg 



DISTRIBUTION LIST 

All items, includins map. 

J. Dick ( 6  copies) 
Earle Warnock ( 4  copies) 
Jake McDonald ( 2  copies) 
V. Dawson ( 4  copies for:/ 

- R. Bone 
- M. Galbraith/B. Gordon 
- T. Vaughan Thomas/D. Turner 
- R. McGinn) 

T. Carter 
M. Ito ( 2  copies) 

Items (i) and (ii), but not map. 

c 

L.E.  Sivertson 
Bruce Garrison 
J. Schuyff 
E. Pietrasek 
M. Sakamoto 
J. Bones/K. Koncohrada 

Alec Matheson 
Cynthia Hawksworth 
Harvey Sasaki 
Roy Addison 
J. Bones/W. Hubbard 
Roger Norrish 
M. Kent 
Brian Apland 
Paul Pallan 
F. Boyd (2 copies) 



I.' / k t 8  Crows Nest Resources 
Eau Claire Place 525 3rd Avenue S W Calgary Alberta (4031 232 4355 
P 0 Box 2699 Sfafron M. Calgary, Alberfa T2P ZM 7 Telex 03 822505 

LIMITED 

Rf 

C. December 4,  1984 

Mr. R.L. Crook, Secretary 
Coal Guide1 ines Steering Committee 
Nineral Pol icy & Evaluation Branch 
Nineral Resources Division 
Fli n i  s t ry of Energy, I?li nes & Petrol eum Resources 
Par1 ianient Buildings 
Victoria, B.C. 
V8U 1x4 

Dear Sir: 

Subject: Tel kwa Project 

We are now a t  a po in t  i n  design o f  th i s  project t h a t  certain changes 
from our  Stage I project size and  i n  l a y o u t  w i l l  be included i n  our 
Stage I I  submission. 

In  order t h a t  you and  the other members o f  the Committee are aware o f  
these changes, we have prepared the attached summary. 
summary, we are also including a n  up-to-date s i t e  plan. 
say, a l l  o f  these items will be dea.lt with i n  greater detail  in the 
a c t u a l  Stage I1 submission, b u t  we f e l t  t h a t  th i s  present material  would 
provide a useful basis for ongo ing  discussions w i t h  the various agencies 
involved as preparation o f  Stage I 1  continues. 

Along w i t h  th i s  
Needless t o  

Yours very t ruly 
,? 

--- 
H . G .  Rushton 
Vice President - Development 

Enclosures 

CZ/dd. 1 
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TELKWA PROJECT 

SUMMARY OF CHANGES I N  PROJECT FROM STAGE I SUBMISSION 

Coal Markets 

A t  t h e  t i m e  t h a t  Stage I was submi t ted,  i t  was s t i l l  a n t i c i p a t e d  
t h a t  market  demand would be s u f f i c i e n t  t o  absorb Telkwa coa l  i n  t h e  
l a t t e r  h a l f  o f  t h e  1980’s. Dur ing  t h e  f i r s t  h a l f  o f  1984, a rev iew 
o f  l i k e l y  demand and o f  a v a i l a b l e  s u r p l u s  supply,  p a r t i c u l a r l y  i n  
t h e  P a c i f i c  R i m ,  i n d i c a t e d  t h a t  p r i c e s  f o r  thermal  coa l  were l i k e l y  
t o  remain depressed f o r  t h e  n e x t  severa l  years.  
was concluded t h a t  cotnmitment o f  t h e  Telkwa P r o j e c t  f o r  
c o n s t r u c t i o n  was l i k e l y  t o  be delayed u n t i l  t h e  l a t e r  1980’s o r  
e a r l y  1 9 9 0 ’ ~ ~  d e s p i t e  t h e  r e l a t i v e  conrpet i t i ve  advantages. 
However, t h e  company has e l e c t e d  t o  proceed w i t h  submission o f  i t s  
Stage I1  approva l ,  i n  o r d e r  t h a t  t h e  p r o j e c t  w i l l  be i n  a p o s i t i o n  
t o  proceed, when a p p r o p r i a t e ,  i n  as r a p i d  a t i m e  frame a s  poss ib le .  

Accord ing ly ,  i t  

Pub1 i c  I n f o r m a t i o n  Programs 

The p u b l i c  c o n t a c t  and i n f o r m a t i o n  programs cont inued throuahout  
1984. 
i n t o  e a r l y  1985, p r i o r  t o  submission o f  t h e  Stage I 1  documents. 

However, t h e  open house scheduled f o r  1984 w i l l  be delayed 

P r o j e c t  Schedule 

It i s  now in tended t o  submit  Stage I 1  near  t h e  end o f  t h e  f i r s t  
q u a r t e r  o f  1985. 
government approva l ,  d e t a i l e d  des ign and p r o j e c t  commitment t i m i n g  
a r e  dependant on t h e  market  c o n s i d e r a t i o n s  s e t  o u t  i n  1 above. 

Whi le some p e r m i t t i n g  can be done f o l l o w i n g  

Contact  Person 

T h i s  shou ld  be amended t o  M.K. Ross, a t  t h e  same address. 

Geology 

The 1984 d r i l l i n g  program was success fu l  i n  l o c a t i n g  a d d i t i o n a l  
reserves  o f  c o a l  i n  Seam #1 n o r t h  o f  t h e  East Goathorn p i t .  



- 2 -  

6. Mining Locations 

I n  essence, mining b o t h  ea s t  and west of Goathorn Creek will take 
place as in Stage I .  However, m i n i n g  will proceed i n  a t o t a l  of 
s ix  p i t s ,  three (1,2 a n d  3) located eas t  of the creek, a n d  three 
( 4 3  and 6 )  located west of  the creek. 
P i t  #3 will be mined continuously t h r o u g h  the 20 year l i f e  of the 
project ,  i n i t i a l l y  i n  conjunction w i t h  Pits #1 a n d  t 2  a n d  l a t e r  i n  
conjunction w i t h  Pi ts  #4 ,  k 5  a n d  #6. Consequently, there wi l l  be 
no need t o  cross Goathorn Creek a t  the in i t i a t ion  o f  the project.  
P i t  #3 will be developed across i t s  f u l l  width a t  i t s  northern end 
and will  advance in a southerly direction. 

7. Mine Plan 

Detailed review o f  the costs of mining  the multi-seam, faulted 
Telkwa deposit indicated t h a t  coal which d i p s  eas t  a n d  a lso thins 
down-dip adjacent t o  P i t  #3  was n o t  economic. 
production has thus been f inal ized a t  750,000 tonnes of clean coal. 
The overall s t r ip  r a t i o  (bcm per tonne clean coal)  i s  8.2. 
apparent large increase in r a t io  from the 5.6 f igure given i n  Stage 
I i s  caused by more detailed mine design, p i t  ends and  rariips, a n d  
be t t e r  def ini t ion o f  p l a n t  recovery including d i l u t i o n  material. 

The annual 

This 

8. Mining  Method 

There i s  no basic change i n  the proposed m i n i n g  method. 
and  trucks,  w i t h  auxiliary equipment, will handle the overburden, 
and only  minor blasting i s  anticipated.  Pi ts  will be backfilled as 
space beconies available.  

Loaders 

9. Preparation Plant 

The plant location indicated in Stage I has been changed. 
factors  influenced t h i s  choice, namely the delineation o f  
additional coal i n  Pi ts  # I  and  # 2 ,  n o r t h  of the previously 
indicated mining area and  d i f f i cu l ty  i n  a t ta ining sui table  railway 
grades from the main l i ne  t o  the previous p l a n t  s i t e .  

Two 

Detailed work on bulk samples indicated several changes i n  the 
plant flow sheet from t h a t  outlined in Stage I .  
will be cleaned by a heavy njedia cyclone rather t h a n  a heavy niedia 
vessel ,  while f ine  coal cleaning will take place i n  water only 
cyclones w i t h o u t  use o f  heavy media. All dewatering o f  product 
coal wil l  be accomplished mechanically, and  i t  has been confirmed 
t h a t  no thermal dryer wi l l  be required. The clean coal product 
will be stored i n  a s i l o  while a w a i t i n g  shipment. 

The coarse coal 

C2/dd. 3 



- 3 -  /’ ” Refuse from the plant coarse c i r c u i t  and from the thickener will be 
disposed of e i the r  in the external waste dunips or within p i t s  as 
these a re  backfilled with overburden. While i t  had been hoped t o  
use pressure f i l t e r s  t o  recover the remaining f ine  refuse i n  a 
semi-dry form, detailed work indicates t h a t  t h i s  equipment i s  no t  
e f f i c i e n t  on the materials encountered a t  Telkwa, and would r e su l t  
i n  excessive re-circulation of f i ne  material back t o  the thickener. 
The end r e su l t  would be t h a t  the c i r c u i t  would need t o  be purged 
frequently t o  a t a i l i ngs  pond. Accordingly, the f inal  design 
discharges the thickener underflow d i rec t ly  t o  a t a i l i ngs  pond,  
w i t h  appropriate flocculation treatment and recycling of properly 
c l a r i f i ed  water t o  the p l a n t .  

10. Transpor ta t ion  

As noted i n  9 above, the railway spur has been moved t o  the north 
side of  the eastern transportation corridor t o  achieve acceptable 
grades. This route a lso minimizes potential conf l ic t s  w i t h  Hubert 
Creek and w i t h  moose h a b i t a t .  Vehicle and personnel access will be 
from Coal Mine Road. 

11. U t i l i t i e s  

The g a s  l i ne  t o  the plant s i t e  i s  1 km now instead o f  the 4 km 
indicated i n  Stage I .  
Water supply from wells i s  n o t  feas ib le ,  following the detailed 
groundwater and geotechnical studies.  All water wi l l  be obtained 
from a n  i n f i l t r a t i o n  gallery adjacent t o  the Telkwa River and 
pumped t o  a storage t a n k  a t  suf f ic ien t  elevation t o  provide 
adequate service and  f i r e  protection pressures a t  the plant s i t e .  
Sewage treatment f o r  both the construction canip and  the plant s i t e  
will be by means of a t i l e  f i e ld .  
conjunction w i t h  the camp. 

This will be ins ta l led  i n  

12. Land - 
Arrangements with a1 1 affected land owners are  essent ia l  ly  
complete, a p a r t  from small areas affected by the t a i l i ngs  pond,  
u t i  1 i t y  and  railway easements, a n d  necessary surface leases on 
unalienated Crown land. All f a c i l i t i e s  are  located on coal 
1 icences held by the company. 

CZ/dd. 4 
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Senior Geotechnical Inspect'or 
T o :  R. T. Martin, P. Eng. January 3 1 ,  1 9 8 5  

Re: Application Submitted by Crows Nest Resources Limited 
January 18,  1 9 8 5  Requesting Approval of their Proposed 
Minim Work System Under Section 6 of the Mines Act 

The attached report entitled "Crows Nest Resources Limited, 
Telkwa Project, Work Systems Approval, January 22, 1 9 8 5 "  
has been submitted for a Section 6 approval by the Chief 
Inspector. 

Will you please review this insofar as your work is concerned 
and let me have your recommendations not later than March 15, 
1 9 8 5  . 
It may be a good idea to consult with Terry Vaughan-Thomas 
on this during your review as he will be preparing the final 
reply to Crows Nest. 

V. E. Dawson, P. Eng. 
Deputy Chief Inspector of Mines 

VED: l r  

Attach. 

cc: 4. Vaughan-Thomas 
W. C. Robinson 
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To: J. C. Errington, P. Ag. 
Senior Reclamation Inspector 

Re: Application Submitted by Crows Nest Resources Limited 
January 18, 1985 Requesting Approval of their Proposed 
Mininq Work System Under Section 6 of the Mines Act 

The attached report entitled "Crows Nest Resources Limited 
Telkwa Project, Work Systems Approval, January 22, 1985" 
has been submitted for a Section 6 approval by the Chief 
Inspector. 

Will you please review this insofar as your work is concerned 
and let me have your recommendations not later than March 1 5 ,  
1985 .  

It may be a good idea to consult with Terry Vaughan-Thomas 
o n  this during your review as he will be preparing the final 
reply to Crows Nest. 

V. E .  Dawson, P. Eng. 
Deputy Chief Inspector of Mines 

VED: Ir 

Attach. 

cc: d. Vaughan-Thomas 
W. C. Robinson 
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TO: T. Vaughan-Thomas, P. Eng. 
Inspector of Mines & Resident Engineer 
Prince George 

- -  

January 31, 1 9 8 5  

Re: Application Submitted by Crows Nest Resources Limited 
January 1 8 ,  1 9 8 5  Requesting Approval of their Proposed 
Mining Work System Under Section 6 of the Mines Act 

The attached report entitled "Crows Nest Resources Limited, 
Telkwa Project, Work Systems Approval, January 22, 1 9 8 5 "  
has been submitted for approval under Section 6 of the Mines 
Act by the Chief Inspector. 

Will you please review this and 
by March 15, 1 9 8 5 .  

let me have your recommendations 

Copies of the report have also been given to Terry Martin and 
John Errington for their review by this same date. 

If you require any input or advice from any other specialist 
group, please contact the Section Head directly and a copy of 
the report will be made available to him. 

V. E. Dawson, P. Eng. 
Deputy Chief Inspector of Mines 

VED: Ir 

Attach. 

cc: R. T. Martin 
R. Bone 
J. C. Errington 
W. C. Robinson 

, , - ' r ,  

,.,... .... ... . 
~ i :\? c ._ .... , .. 



To: V.  E .  Dawson, P.Eng, I .  

Deputy Chief Inspec to r  of Mi$es 

! 
Date: March 14,  1985 

f F i l e :  Telkwa P r o j e  

$+$& P 

Subjec t :  Review of Submissiod- f o r  ‘Approval (Januaryj 22, 1985) 
. -.- - 

I n  t h e  l e t t e r  from H. G, Rushton of Crows Nest Resources t o  you on 

I delayed my response  t o  your r e q u e s t  
January  1 8 t h ,  which had accompanied t h i s  a p p l i c a t i o n ,  a r e q u e s t  was made 
f o r  a S e c t i o n  6 approval .  
(January 31, 1985) f o r  comments on t h e  a p p l i c a t i o n  because I had f u l l y  
expected t h a t  t h e  reques ted  approval  would e i t h e r  be withdrawn o r  be 
modif ied.  A s  i t  s t a n d s ,  t h i s  is a s e r i o u s l y  d e f i c i e n t  a p p l i c a t i o n  f o r  
t h a t  approval  and must be r e j e c t e d  a s  such. However, i t  does  appear t o  
be a s a t i s f a c t o r y  conceptua l  p r e s e n t a t i o n  f o r  a Stage  I1 a p p l i c a t i o n  f o r  
approva l  I n  p r i n c i p l e  under t h e  Mine Development Review Process .  There-  
f o r e ,  I a m  t r e a t i n g  t h i s  as a review of concept only,  and no recommenda- 
t i o n  f o r  approval  by t h e  Chief I n s p e c t o r  is  i n f e r r e d  a t  t h i s  t i m e .  

Even as a conceptua l  p r e s e n t a t i o n  ve ry  l i t t l e  informat ion  has  been 
g iven  on t h e  t a i l i n g s  impoundment. I f  s t o r a g e  requi rements  are g iven ,  
they  are bur i ed  somewhere i n  t h e  t e x t .  Likewise,  t h e  d a t a  on geology 
and hydrology are n o t  r e a d i l y  loca t ed .  I sugges t  t h a t  Crows Nest must 
r e v i s e  i t s  submission t o  recognize  t h e  requi rements  of Sec t ion  1.1 i n  
t h e  T a i l i n g s  Gu ide l ines  a copy of which had been forwarded t o  Calgary by 
m e  on November 30, 1984. 

Although d e t a i l s  of t h e  h a u l  roads  t o  e i t h e r  t h e  waste dumps o r  t h e  
p l a n t  s i t e  are no t  r equ i r ed  a t  S tage  21, they  w i l l  be r equ i r ed  i n  t h e  
ensuing approval  s tage- -espec ia l ly  on t h e  c ros s ing  of Goathorn Creek. 
The re fo re ,  we  should remind Crows Nest t o  be prepared t o  submit t o  t h e  
Chief I n s p e c t o r  t h e  necessary  informat ion  r e q u i r e d  by t h e  Sur face  Haul 
Road Guide l ines ,  a copy of which I had a l s o  s e n t  t o  Calgary l a s t  year .  

I have no comment on t h e  p i t  des igns .  

The waste rock  dumps and i n - p i t  s p o i l i n g  seem t o  be f a i r l y  s t r a i g h t -  
forward. However, by t h e  time t h a t  t h e  approval  s t a g e  is  reached by t h i s  
proponent w e  w i l l  probably be apply ing  t h e  new Dump G u i d e l i n e s . ’  Therefore ,  
I sugges t  t h a t  w e  p repa re  Crows Nest f o r  t h i s  p o s s i b i l i t y  by r eques t ing  
t h a t  they  submit as much of t h e  P re l imina ry  Informat ion  as p o s s i b l e  du r ing  

- Stage  I1 on t h e i r  dumping requi rements ,  Accordingly,  I have a t t ached  a 
copy’of t h a t  p o r t i o n  of those  proposed g u i d e l i n e s ,  

. . . . . / 2  



Memo to :  - 2 -  March 14 ,  1985 
V .  E .  Dawson, P.Eng. 
..................................................................... 

The one a s p e c t  of t h e  submission t h a t  I would ques t ion  is  t h e  
d i s p o s a l  of t h e  coa r se  r e f u s e .  It is no t  c l e a r  how i t  could be 
incorpora ted  i n t o  t h e  waste rock  dumps. Although i t  is  l i k e l y  t o  be 
less than  one per  c e n t  of t h e  waste dumps on t h e  average ,  i t  is p o s s i b l e  
t h a t  i t  could be concent ra ted  i n  c r i t i c a l  l o c a t i o n s .  I wonder whether 
t h i s  is a p r a c t i c a l  means of d i s p o s a l  e i t h e r  i n  terms of conse rva t ion  
of t h e  r e f u s e  f o r  f u t u r e  use  o r  i n  terms of s a f e t y  i n  t h e  o p e r a t i o n  of 
a dump which might be smoldering. W i l l  t h e  coa r se  r e f u s e  be dumped 
i n t o  t h e  abandoned p i t s  i n  l a t e r  yea r s?  Would i t  not  be b e t t e r  t o  
p i l e  i t  c l o s e r  t o  t h e  p l a n t ?  I f e e l  t h a t  a number of ques t ions  about  
coa r se  r e f u s e  are l e f t  begging i n  t h i s  submission. 

Notwithstanding t h e  preceding c r i t i c i s m s ,  I b e l i e v e  t h a t  t h i s  sub- 
mis s ion  w i l l  form a s u c c e s s f u l  S tage  I1 p r e s e n t a t i o n .  It is  clear t h a t  
more d e t a i l e d  des ign  s t u d i e s  are a l r e a d y  i n  p rogres s  and, I t r u s t ,  w i l l  
be completed i n  t i m e  f o r  a more d e t a i l e d  a p p l i c a t i o n  f o r  t h e  approval  
by t h e  Chief Inspec to r  under Sec t ion  6 of t h e  Mines A c t .  

RTM: b l h  
Encl:  

R.  T ,  Mart in ,  P.Eng. 
Senior  Geotechncia l  I n s p e c t o r  

cc: J T ,  Vaughan-Thomas, I n s p e c t o r  of Mines 6 Resident  Engineer ,  P r .  George 
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Waste Dumps are 

receive the aproval 

an 

of 

integral part of a mine. 

the Chief Inspector of Mines under Section 6 of the 

merefore, they mst 

Mines A c t .  

primarily us& as backfill, ard for some strip mines, in which the waste rock 

is replaced in the excavation after the extraction of the desired mineral, 

I n  certain underground mines, in kith Ehe waste mck is 

the dump outside the mine itself t e d  to be rather small ad can be approved 

without special amsideration as  a part of the general mine plan. 

large metal mines atti most codl mines ten3 to generate major waste dumps 

outside the p i t  area. 

stockpiles, l o w  grade stockpiles, spoil piles, or any other tippa3 material 

which a u l d  oonstitute a ptent ia l  hazard to either the plblic or the 

mrkers-in addition to having a potentially significant impact  u p  the 

environr~rent. 

to a geotechnicdl assessment before receivirq the written appraval, of the 

Chief Inspector of Mines. 

mwr, 

These might be waste nx'k dunps, overburden 

As a result, these mjor w s t e  durtps w i l l  mrmally be subjectel 

These guidelines mtline the information that is usually required for the 

geotechnical assessment. 

the final, or licensing, stage of the approval process as 

differentiate mimr ard major dumps. 

status of his dumps, he &mld suhnit  the preliminary information that is 

r e q u i r d  on all dump; in order for the Chief Inspecbr ti0 make an appraisal 

of their potential for hazard. 

They w i l l  also serve as a guide to be usad durirg 

&at criteria 

If the proponent is in doubt h u t  the 

Where a potential for hazard is pcrceived, a 

request-will be made for the additional, detailed information *id7 is 

usually required d y  for major dumps. tbwewr, =me t ime can be s a v d  by 

proponents w i t h  major waste dumps i f  they retain a professional geotechnical 

engineer at the outset to analyse the dumps and mke appropriate 

recamendations i n  a report which can be presented in  support of the 
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Features of Major Dump S 

A major dump generally has some of the following features: 

i, a total v o l m  exceedinj o m  miilliai cubic metres, L a  

ii. a height after resloping for r e c l a m t i o n  exceeding . 

f i f t y  (50) metres, 
a total area exceeding me hectare, 
a location on natural  slopes whi& are often steeper than 
twenty degrees (20~) frcm the brizorital plane, 

iii, 

iv. 

v. filling, or interfering with, a strean (or a l l e c t i o n  of 
streams) havi rq  a p o t e n t i a l  peak flcrw greater than one 
cubic netre per second (1 d / s )  and, 

vi. s i t u a t e 3  above ard close to bui ld ings ,  roads, daruciles, 
inportant power lines or pipelines, a d  mjor rivers 
or stream. 

I n  add i t ion  to the foregoing features defining rrajor dups,  any mirnr 
dulp whi& has been i d e n t i f i d  either as subject to spontaneous corkustion 
or as a potential surce  of acid leachate, or s a n e  other oontarninant, n\ay be 

treat& as a major dunp at the discreticxi of the Chief Inspector, 
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~r c3 1 i’iu r my 1 r if on1 irl t ion 
When s u h i t t i n g  an application to the auef Inspector for approval of the 

mine plan-or alternatively for approval of any dunp that is a substantidl 

msdification of a mine plan-the following preliminary information dmuld be 
included. 

1. A Plan dwwing: 
the proposed dumping locatiori(s) 8 

other relevant mine features, 
vegetation in the area, 

the lease, or licence, boundaries, 
existing, and proposed, drainage patterns, 

locations of buildings, settlernents, roads, 

streams, p e r  and other lines, 
locations of exploratory pits,  trenches, or 
breholes, and 
any alternative locations that are being ansidered.  

2. A Statement CXI the Dmp Size giving: 
(a) wlume and area rquired, 
(bj type of waste and Sorting, if any, and 

(c) -heights and depths of the durnp at crucial 
pdints. 

3 .  An Appraisal of Mineralization in the area including: 

(a) logs of deep bor~.holes ard exploratory excavations, 
(b) appropriate geological sections, and 
(c) a statement on the viabi l i ty  of any observed 

enrichment beneath the proposed durips. 

4. A Systm of Ixunp Develbpnent w i t h :  

netha3 of placing (tipped, d u n e ,  or spread), 

lift or layer thicknesses, 
specified ampaction or m n i n g ,  
stages of developrent, when appropriate, and 
final a d i t i o n  after resloping a d  reshaping in 
preparation for the rehabilitation a d  revegetation 
in acoordance w i t h  the Mine Reclamation Guidelines. 

5 .  Other relevant details such as: 
( a )  foundation preparation, 
( b) r u n o f f  and drainage management, 
( c )  snow removal, and  
( d )  r e l e v a n t  operattonal procedures 
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e- f i -  KLOHN LEONOFF 
~~ 7m CONSULTING ENGINEERS 

OUR FILE: PA 1692.0H 

Crows Nest Resources Ltd. 
Eau C la i re  Place 
525 - 3rd Avenue S.W. 
Calgary, Alberta 
T2P OG4 

M r .  H.G. Rushton 
Vice President Development 

Telkwa Coal Pro ject  
Work Systems Approval 

Dear Mr .  Rushton: 

January 18, 1985 

We are pleased t o  submit 6 copies o f  the geotechnical, hydro log ica l  

and hydrogeological appendix f o r  the 'Work Systems Approval' fo r  the 

Telkwa Coal Pro ject  . 

The document comprises the fo l low ing  items: 

i) Executive Summary 

ii) Recommendations 

i v )  Drawing D-0125 - Diversion Ditches & Spi l lway 

i i i )  Drawing D-0124 - Layout o f  Drainage System 

Channels, Sections and Deta i l s  
v) Drawing 8-0135 - High Wall S t a b i l i t y  - General Case 

Yours very t r u l y ,  

KLOHN LEONOFF LTD. 

THOMAS G. HARPER, P.Eng. 
Manager, Mining Services 

TGH/sh 
Enclosures 

Klohn Leonoff Ltd., #15. 6320 - 11th Street, S.E., Calgary, Alberta T2H 2L7 0 Telephone: (403) 259-4114 Telex: 03-824621 
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EXECUTIVE SbMMARY 

The terms o f  r e f e r e n c e  fox t h i s  a s s ignmen t  were t o  p r o v i d e  

g e o t e c h n i c a l  , h y d r o g e o l o g i c a l  arid h y d r o l o g i c a l  c c j n s u l t i n g  s e r v i c e s  
and  c o n c e p t u a l  d e s i g n s  i n  s u p p o r t  o f  a S t a g e  11 P e r m i t  P Q p l i c a t i o n  
f o r  the Telkwa Coal P ro jec t . .  

The Assignment  i n c l u d e d  the f o l l o w i n g :  

Review o f  g e o l o g i c a l ,  h y d r o l o g i c a l  and  hydrogeo-  
l o g i c a l  da ta ;  
s u p e r v i s i o n  o f  d r i l l i n g  o f  2 tes t  ho le s ;  
p a c k e r  p e r m e a b i l i t y  t e s t i n g  and i n s t a l l a t i o n  c f  
p i e z o m e t e r s  ; 
groundwate r  i n v e s t i g a t i o n s  ; 
p i t  s l o p e  s t a b i l i t y  ; 
waste dump d e s i g n ;  
d e s i g n  o f  t a i l i n g s  pond;  
d e s i g n  o f  d r a i n a g e  d i t c h e s  and  s e t t l i n g  ponds ;  
d e s i g n  o f  groundwater  c o n t r o l  m e a s u r e s ;  
p r e s e n t a t i o n  o f  d e s i g n s  and  recommendat ions .  

R e s u l t s  o f  t h e  da ta  r e v i e w  and  f i e l d  i n v e s t i g a t i o n s  show t h a t  t h e  
p r o p e r t y  c o m p r i s e s  v a r i a b l e  t h i c k n e s s e s  of g l a c i a l  t i ll  and g r a v e l ,  
o v e r l y i n g  a sequence  o f  s a n d s t o n e s ,  s i l t s t o n e s ,  muds tones  and  coal. 
The bedrock materials r a n g e  from s t r o n g  t o  v e r y  weak rocks. The 
muds tones  are low t o  rriedium p l a s t i c .  

The bedrcck d i p s  a t  15O-2Oo t o  t h e  eas t  and i s  s t r u c t u r a l l y  dominated  

by a number o f  n o r t h - s o u t h  t r e n d i n g  r e v e r s e  f a u l t s  and normal  f a u l t s  
which t r e n d  n o r t h - s o u t h  and  east-west. 

The bedrock i s  g e n e r a l l y  of low p e r m e a b i l i t y  and  c o n t a i n s  no  
s t r a t i g r a p h i c a l . l y  d e f i n a b l e  a q u i f e r s .  The g rounawa te r  t ab l e  i s  a t  o r  
close t o  ground s u r f a c e  o v e r  much o f  t h e  e a s t e r n  p a r t  of t h e  p r o j e c t  
s i t e .  Open o r  breccia f i l l e d  f a u l t  z o n e s  a re  e x p e c t e d  t o  be t h e  

major c o n d u c t o r s  o f  g roundwate r .  

KLOHN LEONOFF 
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1 t IC :des.igris presented a r e  3s follows : 

P i t  Slopes 

P i t  S l o p e s  have o n l y  been cons iGered  ?or #3 F i t .  ?he h i ~ ~ h w a i l  is  

located on t h e  east  side o f  t h e  p i t  and w i l l  t r e n d  r,orth-south. 
C o n d i t i o n s  for  h i g h w a l l  s t a b i l i t y  are f a v o u r a b l e  a s  t h e  major 
s t r u c t u r a l -  d i s c o n t i n u i t i e s ,  t h e  n o r t h - s o u t h  t r e n d i n g  f a u l t s  and the 
bedding p l a n e s  both  d i p  eas t .  b-ighwall s l o p e s  up t o  100 rn h i g n  may 

be c u t  a t  a n  o v e r a l l  60° a n g l e .  L o c a l l y ,  s econda ry  f a u l t s  nay 

r e q u i r e  f l a t t e r  h i g h  wall a n g l e s  o v e r  s h o r t  s e c t i o n s .  

H o r i z o n t a l  d r a i n s  w i l l  be r e q u i r e d  t o  r e d u c e  groundwater  p- I e s s u r e s  
where t h e  h i g h w a l l  i s  more t h a n  50 m h i g h .  
- 
r - 

The f o o t w a l l  w i l l  be  p a r a l l e l  t o  t h e  bedding p l a n e s  and w i l l  d i p  a t  
Z O O  t o  t h e  east .  To p r e v e n t  i n s t a b i l i t y ,  no u n d e r c u t t i n g  o f  t h e  

f o o t w a l l  s t r a t a  should occur .  P r e s s u r e  relief wells w i l l  be r e q u i r e d  
i n  t h e  footwall  t o  r educe  t h e  r i s k  o f  f l o o r  heave.  

Overburden slopes i n  g l a c i a l  t i l l  may be c u t  a t  2H:lV. 

Waste dumps w i l l  be c o n s t r u c t e d  i n  o u t - o f - p i t  and i n - p i t  l o c a t i o n s .  
Out, o f  p i t  dumps may be c o n s t r u c t e d  w i t h  o v e r a l l  2H:lV slopes. The 
dumps s h o u l d  be c o n s t r u c t e d  i n  l i f t s  and benched t o  s u i t  o p e r a t i n g  
c o n d i t i o n s .  Founda t ions  s h o u l d  be s t r i p p e d  of t o p s o i l  and overwet  
materials. U p h i l l  c o n s t r u c t i o n  i s  recommended t o  minimize ove rburden  
s t r i p p i n g .  D e l e t e r i o u s  and s u l p h u r  r i c h  materials may be p l a c e d  i n  
i s o l a t e d  cel ls  w i t h i n  aurnps t o  minimize t h e  p o t e n t i a l  f o r  acid 
d r a i n a g e .  These m a t e r i a l s  s h o u l d  be compacted i n  1 m l i f ts .  
__c_c 

I n - p i t  dumps i n  #3 P i t  s h o u l d  be c o n s t r u c t e d  w i t h  n o r t h - s o u t h  
t r e n d i n g  s l o p e s  d i p p i n g  i n t o  t h e  footwall  a t  1.6H:lV and east-west 
t r e n d i n g  s l o p e s  a t  2.25H:lV. A l l  wetted and loose material s h o u l d  be 

removed from t h e  f o u n d a t i o n  area b e f o r e  c o n s t r u c t i o n .  

(ii) 

KLOHN LEONOFF 
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approximately 5 G  m i h o m  being expected. Shor t  aura t i oa  

except ional  f lows wher: f a u l t  zories are i n te rsec ted  !nay e f f e c t i v e l y  

double the  i n f l ov i  ra te .  I n f i l t r a t i o n  should be controllea Dy means 

o f  d i tches  and sumps. Rmping capac i ty  reqQirernents ~j.11 be d i c t a t e d  

by i n f l o w s  from d i r e c t  p r e c i p i t a t i o n .  Average pumping requirements 

w i l l  range from 95 m’/hr i n  year 1 t o  a maximum o f  126 m 3 / R r  i n  

years 19 and 20. Emergency pilmping capac i ty  w i l l  be requ i red  t o  
handle major p r e c i p i t a t i o n  events. Water frotn t i l e  p i t  w i l l  be pumped 

t o  drainage d i t ches  and passed through sett lement ponds prior  t o  

discharge. 

7 

Surface Water Management 

Head water d ivers ions  w i l l  d i v e r t  a l l  uncontaminated surface r u n o f f  

from the  upstream s ide  o f  the  rn-ine area. The d ivers ions  are designed 

i n  accordance with the M i n i s t r y  o f  Environment Regulations. 

I n t e r c e p t o r  d i tches  w i l l  minimize the contamination o f  surface water 

i n  the  mine area and prevent re lease o f  untreated water t o  n a t u r a l  

water courses. All contaminated water w i l l  be h e l d  i n  sett lement 

ponds with s u f f i c i e n t  de ten t ion  t ime f o r  suspended matter t o  be 

removed. Discharge p o i n t s  w i l l  be monitored t o  ensure t h a t  c l a r i f i e d  

water meets water q u a l i t y  standards. 

T a i l i n g s  Pond 

Fine t a i l i n g s  from the  wash p l a n t  will be s to red  i n  a t a i l i n g s  pond. 

C l a r i f i e d  water w i l l  be recycled t o  the  p l a n t  as make-up water. 

The darn w i l l  be constructed by t he  downstream method and w i l l  have an 

u l t i m a t e  he igh t  o f  18 m. The dam w i l l  have 2.5H:lV slopes downstream 

and 2H:lV upstream Ni t11 c r e s t  w id th  o f  4 rn. - 
V i A d Q P .  

( i i i )  

KLOHN LEONOFF 
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A 6 :I] stzr ter  clam W i l J -  be co rx t ruc t ed  gf q ldc ia . !  rA1. 'illis 

material w i l l .  36: ccmtinucd LIP t n e  iqstrcarn f'ace of t h e  rna in  &.II f : ~  
provide  an iriiperviws facl.r?g t o  c o n t r r l  seepage. -The dcpwr?strcm 

section o f  the  main dam w i l l  be c o n s t r u c t e d  of' select p i t  waste. 

T a i l i n g s  will be s p i g a t t e d  f rom the  u p h i l l  end of  ' the pond and 

c la r i f i ed  water w i l l  be reclaimed by 2 barge  mcrunted pump. 

Seepage through the pond f l o m  w i l l  be minimized by the use o f  

f i l t e r s  and wells w i l l  be i n s t a l l e d  t o  monitor  seepage From t h e  

pond. 

( i v )  

KLOHN LEONOFF 
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The d e S i y n S  u r e s e n t e d  i n  tr1i.s r epor t  a x  appropri-ate t r~  t . , k  pzser~r,  

s t a g e  o f  the p r o j e c t .  F u r t h e r  work w i l I  be required diirm<] t h e  

d e t a i l e d  d e s i g n  phase o f  t h e  p r o j e c t  and somt? a d d i t i o m l .  da ta  
c o l l e c t i o n  w i l l  be r e q u i r e d  t o  conf i rm assumptinns made d u r i n g  the 
S t a g e  I1 conceptLial d e s i g n .  

----_ ___-. 1.0 

Hydrology 
The l e v e l  of d a t a  a v a i l a b l e  i s  adequate  f o r  d e t a i l e d  d e s i g n  w i t h  t h e  

e x c e p t i o n  of monitor ing d a t a  f o r  Hubert Creek. A c o n s i d e r a b l e  
p r o p o r t i o n  o f  t h e  p r o j e c t  s i te l i e s  w i t h i n  t h e  Hubert Creek 
catchment .  We recommend t h a t  c o n c u r r e n t  p r e c i p i t a t i o n  arid cont inuous  
stream f l o w  moni tor ing  be carried o u t  f o r  a minimum p e r i o d  of 1 
year. The data w i l l  be used t o  de termine  the s u r f a c e  run  off 
p o t e n t i a l  o f  t h e  s i t e  ana may r e s u l t  i n  inure economic d e s i g n s  f o r  t h e  
d r a i n a g e  system and s e t t l i n g  ponds. 

-- 1.1 

A l l  e x i s t i n g  stream gauging and c l i m a t e  moni tor ing  should  be 

cont inued .  

1 .2  Waste Dumps 
The c o n c e p t u a l  d e s i g n  f o r  t h e  proposed out -of -p i t  waste  dunips are  
based on assumed foundat ion  - c o n d i t i o n s .  W r i n g  t h e  d e t a i l e d  d e s i g n  
phase of  the  p r o j e c t  s i t e  i n v e s t i g a t i o n s  should be c a r r i e d  o u t  a t  t h e  

two out-of -pit waste  dump sites t o  de termine  foundat ion  condi t ior i s .  
The c o n c e p t u a l  waste dump d e s i g n s  will be confirmed o r  modified a s  
a p p r o p r i a t e  and t h e  amount of overburden s t r i p p i n g  determined.  

.I--3 ._ T a i l i n g s  Pond - 
Fine t a i l i n g s  from t h e  wash p l a n t  w i l l  be s t o r e d  i n  a t a i l i n g s  pond 
a d j a c e n t  t o  t h e  wash p l a n t .  The c o n c e p t u a l  d e s i g n s  a r e  based on 
assumed f o u n d a t i o n  c o n d i t i o n s .  The s i t e  i s  u n d e r l a i n  by t h i c k  

t e r r a c e  g r a v e l  d e p o s i t s  which comprise  t h e  s u r f i c i a l  a q u i f e r  from 
which loca l  r e s i d e n t s  o b t a i n  domest ic  water .  
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I n v e s t i g a t i o n s  should  be carried ou t  d u r i n g  t he  de ta i l ed  d e s i g n  phase 

o f  t h e  p r o j e c t  t o  de termine  f o u n d a t i o n  c o n d i t i o n s  i.n o r d e r  t o  c o n f ' k n  
t h e  c o n c e p t u a l  t a i l i n g s  dam d e s i g n .  

I n  a d d i t i o n ,  d e s i g n  o f  a f i l t e r  system w i l l  be r e q u i r e d  t o  c o n t r o l  

seepage  from t h e  pond and t o  p r e v e n t  m i g r a t i o n  of  f i n e s  i n t o  the 
a q u i f e r  . 

1 . 4  Groundwater 
The groundwater  moni tor ing  c u r r e n t l y  i n  p r o g r e s s  should  be 

c o n t i n u e d .  Water q u a l i t y  sampling and t e s t i n g  programs should  a l so  
be c o n t i n u e d .  F i e l d  pH measurements should  be made on a l l  water 
samples collected. 

i.5 P l a n t s i t e  and Rail  Spur  Foundat ions  
S i te  i n v e s t i g a t i o n s  w i l l  be r e q u i r e d  a t  t h e  detai led d e s i g n  s t a g e  t o  
d e t e r m i n e  f o u n d a t i o n s  c o n d i t i o n s  f o r  t h e  p l a n t  s i t e  and r a i l  s p u r .  

1.6 Make Up Water I n t a k e  
S i te  i n v e s t i g a t i o n s  w i l l  be r e q u i r e d  a t  t h e  de ta i led  d e s i g n  s t a g e  t o  
d e t e r m i n e  d e s i g n  parameters  f o r  a n  i n f i l t r a t i o n  g a l l e r y  o r  well t y p e  
make up water i n t a k e .  

1.7 Haul Road Cross ing  f o r  Goathorn Creek 
Si te  i n v e s t i g a t i o n s  and h y d r a u l i c  d e s i g n  w i l l  be r e q u i r e d  a t  t h e  

d e t a i l e d  d e s i g n  s t a g e  t o  p r o v i d e  a h a u l  road c r o s s i n g  f o r  Goathorn 
Creek which complies w i t h  a l l  a p p l i c a b l e  r e g u l a t i o n s .  
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