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SECTION 1 

INTRODUCTION & SUMMARY 

1.1 BACKGROUND 

B r i t i s h  Columbia  Hydro  and  Power  Authority i s  cons i d e r  i n g  

the  development  of c o a l   d e p o s i t s   i n   t h e   H a t  Creek Val ley  

a s  a p o t e n t i a l   s o u r c e   o f   t h e r m a l   e n e r g y  for the   genera-  

t i o n   o f  e lectr ic  power. I n  t h i s   r e g a r d  a s e l e c t i o n   o f  

s e v e n   p o t e n t i a l   l o c a t i o n s   f o r  a the rma l   p l an t   has   been  

made by B.C .  Hydro  on t h e   b a s i s   o f   p r e l i m i n a r y   s t u d i e s ,  

inc luding   an   envi ronmenta l   impact   s tudy   comple ted   in  

August 1 9 7 5  by B.C.  Research  and Dolmage Campbell  and 

Assoc ia t e s .  

A number o f   f a c t o r s   m u s t   b e   c o n s i d e r e d  i n  de t e rmin ing   t he  

re la t ive  merits and   sho r t comings   o f   t he   a l t e rna t ive  

l o c a t i o n s   f o r   t h e   t h e r m a l   p l a n t .   P r o m i n e n t  among t h e s e  
f a c t o r s  i s  t h e   c o s t  of t r anspor t ing   coa l   and   t he   env i ron -  

mental   and  social   impacts   which r e s u l t  from  the  con- 

s t r u c t i o n   o f   t r a n s p o r t a t i o n   s y s t e m s   a n d   f r o m   t h e   o p e r a t i o n  

of t h e   t r a n s p o r t a t i o n   s e r v i c e s .   C o n s e q u e n t l y ,  i n  l a te  
1975,  B . C .  Hydro  commissioned the  team  of Swan Wooster 

Engineer ing  Co.  L t d . ,  Tera Environmental Resource 
Analys t   L td . ,   and  B.C. Research t o   j o i n t l y   u n d e r t a k e  a 
s t u d y   o f   t h e   t r a n s p o r t a t i o n  a l ternat ives  a s s o c i a t e d   w i t h  

the   deve lopment   o f   the  mine s i t e  and   each   o f   t he   po ten t i a l  

t h e r m a l   p l a n t   l o c a t i o n s .  

- 1 -  



1 . 2  TERMS OF REFERENCE 

An abstract  i n c l u d e d   b y  B .C .  Hydro i n  t h e  T e r m s  of R e f e r e n c e  

for t h i s   s t u d y ,   r e a d s  as follows: 

"Provide e n g i n e e r i n g   s e r v i c e s  fo r  a t r a n s p o r t a t i o n  

Hat Creek  coal d e p o s i t .  The s t u d y  i s  t o  i n c l u d e  
s t u d y  related t o  t h e  development of R . C .  Hydro 's  

a t e c h n i c a l ,  economic a n d   e n v i r o n m e n t a l  descri.pt.io11 
a n d   c o m p a r a t i v e   e v a l u a t i o n   o f  road, r a i l  and othcr 
f a c i l i t i e s  as t h e y  r e l a t e  t o  t h e   t r a n s p o r t a t i o n  
facets of a c o a l  tes t  b u r n ,  a coal m i n e  , ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ ) ~ I [ ~ I I ~ ,  

and a t h e r m a l   p o w e r   p l a n t .  A l s o  rquire?;i  i s  t~f, , . .  
s t u d y  of p o t e n t i a l   a i r s t r i p  s i t e s  n e u  the COtiI. 
d e p o s i t  . " 

The s p e c i f i c  terms o f   r e f e r e n c e  as p r o v i d e d  by B .C .  Hydro 
are i n c l u d e d   i n   t h i s   r e p o r t  as Appendix A .  The major 

p a r a m e t e r s  of t h e  coa l  t r a n s p o r t a t i o n   r e q u i r e m e n t  were as  
follows: 

a )  Volumes 

The  annual   volumes and t h e   a n t i c i p a t e d  maximum d a i l y  
volumes f o r  t h e  two s i z e s  of t h e r m a l   p l a n t s   c o n s i d e r e d   i n  
t h i s  s t u d y  are shown i n  F i g u r e  1-1. 

- 2 -  
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F I G U R E  1-1 

ESTIMATED COAL REQUIREMENT 

P l a n t  S i t e  P l a n t  
Loca t ion  S i z e  Peak  Daily  Annual 

(megawatts)   ( tons ) ( t o n s  ) 

Coal Volume 

Tidewater  

I n t e r i o r  

Note : 

Source : 

2,000 32,000 8,800,000 

5 , 0 0 0  80,000 21,900,000 

2 , 0 0 0  40,000 11,000,000 

5 , 0 0 0  100,000 27,500,000 

Coal s h i p p e d   t o   " T i d e w a t e r "   l o c a t i o n s   w o u l d   b e  
b e n e f i c a t e d  a t  the  mine si te.  Volume t o   t h e s e  
l o c a t i o n s  is t h e r e f o r e  less t h a n   t o   I n t e r i o r  
s i tes .  

B .C. Hydro  and  Power Au thor i ty  

b) P o t e n t i a l   L o c a t i o n s   f o r   T h e r m a l   P l a n t s  

The'. l oca t ion   o f   t he   coa l   mine   and   each   o f   t he   po ten t i a l  

t h e r m a l   p l a n t  s i t es  are shown  on t h e  map i n  Appendix F. 

The l o c a t i o n s   f o r  a thermal p l a n t   i n c l u d e :  

~ i )  Mine Mouth - l o c a t e d  a t  the   no r th   end   uppe r  

Hat Creek Val ley  near B.C. Highway 1 2 :  s i t e  
e l eva t ion   approx ima te ly   2 ,750   f ee t .  

ii) Harry Lake - t h e   f l a t   l a n d  east of  Harry  Lake: 

s i t e  e leva t ion   approximate ly   4 ,300  fee t .  

iii) Big Bar Creek - on t h e  east s i d e  of t h e   F r a s e r  

River j u s t  north  of   Big  Bar  Creek: s i t e  
e l eva t ion   approx ima te ly   3 ,500   f ee t .  

- 3 -  



i v )   A s h c r o f t  - on t h e  Thompson R i v e r   r o u g h l y  5 miles 
s o u t h  of A s h c r o f t ;  s i t e  e l e v a t i o n  1 , 0 0 0  t o  
2 , 0 0 0  fee t .  

V )  Squamish - o n   t i d e  water i n  t h e  v i c i n i t y  of 
Squamish. 

v i  ) B r i t a n n i a  - on t i d e  water i n   t h e   v i c i n . i t y   o f  
B r i t a n n i a .  

v i i )   R o b e r t s  Bank - on t i d e  water i n   t h e   v i c i n i . t y  of 

t h e  Roberts Bank development .  

1 . 3  PURPOSE AND SCOPE O F  THE STUDY 

T h i s   s t u d y  i s  p r i m a r i l y   a n   a s s e s s m e n t  of t h e  t f c h n i . c a 1  ant1  

economic elements o f   t h e   t r a n s p o r t a t i o n   r e q u i r e m e n t s  ar:d 

t o u c h e s   o n l y   b r i e f l y   o n  t h e  e n v i r o n m e n t a l   a n d   social^ 

i m p l i c a t i o n s .  The t r a n s p o r t a t i o n  r e q u i r e m e n t s   o f  t h e  Hat  
C r e e k   d e v e l o p m e n t   i n c l u d e  : 

a )  t r a n s p o r t a t i o n   s e r v i c e s  f o r  coal f r o m   t h c  m . i l r c  

s i t e  t o  t h e   t h e r m a l  power p l a n t ;  

b) access t o   t h e  mine  and t o  t h e  thermal p l a n t  Cor 
e q u i p m e n t ,   s u p p l i e s ,   e m p l o y e e s   a n d  o the r s ;  

C )  t r a n s p o r t a t i o n  of a s h  from t h e  thermal p l a n t  to 
t h e   m i n e  s i te :  

d )   a i r s t r i p  f a c i l i t i e s  n e a r   t h e   m i n e   t o   a c c o m m o d a t e  
t h e  a i r  t r a v e l   a n d   t r a n s p o r t   a s s o c i a t e d   w i t h   t h e   c o n s t r u c t -  
i o n   a n d  operations of t h e  mine;  

e )  t r a n s p o r t a t i o n   s e r v i c e s  fo r  coal from t h e  mine 
s i t e  t o  A l b e r t a   f o r  a tes t  b u r n .  
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I n  view o f   t h e  many a l t e r n a t i v e s   w h i c h   r e q u i r e d   e v a l u a t i o n ,  

t h e   e n g i n e e r i n g   d e t a i l  was l i m i t e d   t o  a l e v e l  of  accuracy 

which  would  a l low  order-of-magnitude  es t imates   of   cost .  

The coa l   t r anspor t a t ion   sys t ems   cons ide red  i n  t h i s   s t u d y  

a r e   a l l   d e s i g n e d   t o   h a n d l e   t h e   p e a k   d a i l y  volume r e q u i r e -  

ments of a 2 , 0 0 0  megawat t   p lan t .  The impact   o f   increased  

volumes   as   requi red  by  a p l a n t   o f  up t o  5 , 0 0 0  megawatts 

is d i s c u s s e d   i n  t h i s  r e p o r t ,   b u t  is n o t   e x a m i n e d   i n   d e t a i l .  

1.4 SUMMARY 

The s e v e r a l   t r a n s p o r t a t i o n   r e q u i r e m e n t s  of the   p roposed  

H a t  Creek Development were examined  and t h e  f i n d i n g s   a r e  

b r i e f l y  summarized i n   t h e   f o l l o w i n g   p a r a g r a p h s .   N o t e  

t h a t  a l l  o f   t h e   c o s t s  shown i n   t h i s   r e p o r t   a r e   i n  

January 1 9 7 6  d o l l a r s   a n d  a rate o f   i n t e r e s t   o f   t e n   p e r -  

c e n t   p e r  annum has   been   a s sumed   i n   t he   e s t ima tes   o f  

c a p i t a l   a m o r t i z a t i o n .   D e t a i l s  of a n t i c i p a t e d   e n v i r o n -  

menta l   and   soc ia l   impacts   can   be   found  in   Appendices  D 

and E. 

a )   C o a l   T r a n s p o r t a t i o n  

All of   t he  systems which   a r e  known t o  b e   a v a i l a b l e   f o r  

t h e   t r a n s p o r t a t i o n  of  bulk  commodities were examined  and 

it i s  c o n c l u d e d   t h a t   r a i l w a y   u n i t   t r a i n  service i s  t h e  

mos t   economic   sys t em  fo r   t r anspor t ing   coa l   f rom  the  mine 
t o  most of t h e   p o t e n t i a l   l o c a t i o n s   f o r  a thermal  power 
p lan t .   Over land   conveyor   sys tems become  an e f f e c t i v e  

a l t e r n a t i v e   o n l y  on t h e   s h o r t   r o u t e s  w h e r e  t h e   g r a d i e n t  

is t o o   s t e e p   f o r   s u c h  a r a i lway   ope ra t ion .  

- 5 -  



The o n e   p o s s i b l e   e x c e p t i o n   t o  these conc lus ions  i s  t h a t  

s l u r r y   p i p e l i n e s  may, i n  cer ta in  c i rcumstances ,  be com- 

pe t i t i ve   w i th   r a i lway   o r   conveyor   and  may have  an 

envi ronmenta l   advantage  as an a l t e r n a t i v e  mode of t r a n s -  
p o r t a t i o n .  I t  i s  recommended, t h e r e f o r e ,   t h a t   p i p e l i n e  

be examined i n  g r e a t e r   d e p t h  when  a p l a n t  s i t e  has  been 

s e l e c t e d   f o r   d e t a i l e d   s t u d y .  

The fo l lowing  summary i d e n t i f i e s   t h e   s y s t e m  of t r a n s p o r t -  

a t i o n   w h i c h  was found t o   b e  optimum f o r   e a c h   p l a n t  

l o c a t i o n ,   t h e   e s t i m a t e d   c o s t   p e r   t o n  of each s y s t e m ,  and 
a ranking   of  i t s  env i ronmen ta l   and   soc i a l   impac l .  The  

a l t e r n a t i v e s   a r e   r a t e d  on a s c a l e   o f   o n e   t o   n i n e   w i t h  

n i n e   b e i n g   l e a s t   a t t r a c t i v e   e n v i r o n m e n t a l l y   a n d / o r  

s o c i a l l y .  

- 6 -  
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F I G U R E  1 - 2  

ESTIMATED COST AND IMPACTS OF 

COAL TRANSPORTATION ALTERNATIVES 

Transpor ta t ion   Envi ronmenta l  Social  
c o s t  Rank Rank 

P l a n t  S i t e  Mode $/Ton 
~ 

Mine  Mouth Extension of 
mine  system 

- 

Harry Lake Conveyor 0 . 3 3  1 

Big B a r  Creek R a i l  2 . 0 7  8 
Conveyor/Rail 3 . 2 0  9 

Ashcrof t  R a i  1 1 . 1 2  7 8 
Rail/Conveyor 1 . 4 7  2 2 

Squamish/ R a i  1 6 . 8 4  
B r i t a n n i a  Conveyor/Rail 6 . 7 4  

4 9 
6 3 

Roberts  Bank R a i l  7 . 0 9  5 7 

Note 1: 

Note 2 :  

Rail/Conveyor 8 .07  3 1 

T r a n s p o r t a t i o n   s e r v i c e s   f r o m   t h e  mine t o   t h e  mine 

mouth are c o n s i d e r e d   t o   b e  p a r t  of t h e  mine  operat ion 

a n d   a r e   n o t   e x a m i n e d ,   t h e r e f o r e ,   i n   t h i s   r e p o r t .  

The  conveyor  and r a i l  combination systems shown f o r  

Big  Bar Creek ,  Ashcrof t ,   Squamish ,   Br i tannia   and  
Roberts  Bank are a l t e r n a t i v e s   w h i c h   a v o i d   t h e  use  of 

n a t i v e   I n d i a n   l a n d .  

- 7 -  
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I b, Access t o  t h e  Mine and  Power P l a n t   S i t e s  
I 

A l l  o f   t h e  p o t e n t i a l  r o u t i n g s  fo r  highway access t o  t h e  
mine and t o  each  of t h e   a l t e r n a t i v e  p o w e r   p l a n t   l o c a t i o n s  

have  been  examined i n  terms o f  c a p i t a l  r equ i r emen t ,  

env i ronmen ta l  impact and social  concern. The  c o n c l u s i o n s  

of t h i s   p a r t  af t h e  s t u d y  are c o n t a i n e d  i n  F i g u r e  1-3. 

F I G U R E  1 - 3  

ESTIMATED  COST A N D  IMPACTS OF HIGHWAY ACCESS 

Roadway capi ta l  Env i ronmen ta l   Soc ia l  
P l a n t  S i t e  Route Rank ___ Rank 

( $ m i l l i o n )  

Mine and 
Mine Mouth 

Harry L a k e  

B i g  B a r  Creek 

Ashc ro f t  

Squamish 
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E x i s t i n g  

5 

12 
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- 8 -  

1 

2 

1 

2 

3 

Nominal 

Nominal 

Nominal 

Nominal 

4 

3 

5 

2 

6 

1 



C )  T ranspor t a t ion   o f  Ash 

T h i s   a s p e c t   o f   t h e   s t u d y  was limited t o  an  examinat ion  of  

t h e   t e c h n i c a l   f e a s i b i l i t y   o f   b a c k h a u l i n g   a s h   f r o m   t h e  

p l a n t  s i t e  t o   t h e  mine i n  the same t r a n s p o r t a t i o n   s y s t e m  

which i s  used   fo r   coa l .   A l though  it i s  t e c h n i c a l l y  

p o s s i b l e  t o  employ a r eve r s ib l e   conveyor  t o  move a sh ,  a 
cons ide rab le   add i t iona l   i nves tmen t   wou ld   be   i nvo lved  

because   the   conveyor   would   have   to  be of  a l a r g e r   s i z e   t o  

h a n d l e   t h e   a s h   i n   a d d i t i o n   t o   c o a l ,   a n d  it would  have t o  
include  dust   prevent ion  and  containment   equipment   which 

i s  n o t   r e q u i r e d   f o r   c o a l .  I t  i s  n o t   c o n s i d e r e d   p r a c t i c a l  

t o  h a n d l e   a s h   i n   t h e  same railway  equipment  which i s  used 

f o r   c o a l .  An air-s l ide type   o f   ra i lway car would  more 

p r o p e r l y  be used   i nc lud ing   appropr i a t e   pneumat i c   l oad ing  

a n d   d i s c h a r g e   e q u i p m e n t   i n   o r d e r   t o   c o n t r o l   t h e   d u s t  

problem  which i s  n o r m a l l y   a s s o c i a t e d   w i t h   t h e   t r a n s p o r t -  

a t i o n   o f   t h i s   p r o d u c t .  

d )   A i r p o r t   L o c a t i o n  

S e v e r a l   p o t e n t i a l   l o c a t i o n s   f o r   a n   a i r s t r i p  were examined 

The b e s t   l o c a t i o n  i s  be l i eved   t o   be   be tween   Ashc ro f t   and  

Cache Creek ,  west of  Highway #1 a n d   n o r t h   o f   t h e   e x i s t i n g  
local r e f u s e  dump. (See S e c t i o n  5 ,  F igu re  5 - 3 . )  The 

c a p i t a l  cost of a Class "C"  a i r s t r i p  i s  e s t i m a t e d  a t  $2.5 
m i l l i o n .  I t  i s  p o s s i b l e   f o r   t h i s  amount t o   b e   r e d u c e d  by 

a Federal   Government   contr ibut ion of up t o  $175,000 f o r  

such a f a c i l i t y .  The P r o v i n c i a l  Government  could  be 

expec ted  t o  p rov ide   p l ann ing   a s s i s t ance   and  low c o s t  
leases f o r   t h e   u s e   o f  Crown l and .  
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e )  T r a n s p o r t a t i o n   S e r v i c e   f o r  -_I a T e s t  B u r n  

For t h e  t es t  b u r n ,  i t  was a s s u m e d   t h a t  5 0 , 0 0 0  t o n s  of coal  

would be t r a n s p o r t e d  t o  t h e  Sundance thermal p l a n t   n e a r  
Wabamun, A l b e r t a .  I t  is p r o p o s e d   t h a t  t h e  coa l  he t r u c k e d  

f r o m   t h e  mine s i t e  t o  a t r ans fe r  p o i n t  on t h c  C . N . R .  j u s t  

s o u t h  of  A s h c r o f t ,   t h e n   l o a d e d  i n t o  r a i l w a y  C L ~ T S  w i t h  

f r o n t - e n d   l o a d e r s   a n d   t r a n s p o r t e d  by rail t c r  the 1,>1ar1t-. 

T h e   e s t i m a t e d  cost t o  t r a n s p o r t   t h e  coa l  lrom t h i :  m in t?  to 

Wabamun ( t h e  assumed d e s t i n a t i o n )  i s  $ 2 3 . 0 0  pcr t o n .  
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SECTION 2 

COAL TRANSPORT - PRELIMINARY ASSESSMENT 

2 . 1  TRANSPORTATION MODES 

Cons ide rab le   p rog res s  has been made i n  r e c e n t   y e a r s  i n  
t h e  development of t r a n s p o r t a t i o n   s y s t e m s   f o r   b u l k  

commodities. The s i g n i f i c a n t   i n n o v a t i o n s   i n c l u d e   t h e  

u n i t   t r a i n   c o n c e p t   w i t h  i t s  r ap id   l oad ing   and   un load ing  

capab i l i t y ,   l onge r   and   h ighe r   capac i ty   conveyors ,   heavy  

o f f - h i g h w a y   t r u c k s ,   p i p e l i n e s   f o r  an  i n c r e a s i n g  number 

of   bu lk   commodi t ies   and   indus t r ia l   ropeways   for   s teep  

and d i f f i c u l t  t e r r a i n .  Each   o f   t hese   and   o the r   po ten t i a l  

modes can become t h e  optimum f o r  a p a r t i c u l a r  se t  of 

c o n d i t i o n s ,  e.9. t r a f f i c  v o l u m e ,   d i s t a n c e ,   t e r r a i n ,  

service r e l i a b i l i t y   a n d   f l e x i b i l i t y .  The p u r p o s e   o f   t h i s  

s e c t i o n  i s  t o   b r i e f l y   c o n s i d e r   e a c h   o f   t h e   t e c h n i c a l l y  

f e a s i b l e  modes o f   t r a n s p o r t a t i o n   f o r  Hat Creek c o a l   w i t h  

a view t o  r e d u c i n g   t h e   a r r a y   o f   p o t e n t i a l   a l t e r n a t i v e s  

t o   t h o s e   w h i c h  merit d e t a i l e d   c o n s i d e r a t i o n   i n   t h e   n e x t  

s e c t i o n   o f   t h i s   r e p o r t .  

2.1.1 Railway 

Railways are one o f   t h e   m o s t   e f f i c i e n t   a n d   v e r s a t i l e  

modes o f   t r a n s p o r t a t i o n .  T h e i r  a p p l i c a b i l i t y   a n d   o p e r -  

a t iona l   des ign ,   however ,  i s  a f u n c t i o n   o f   t h e   t e r r a i n ,  
l eng th  of hau l   and   vo lume   o f   t r a f f i c .  

Railway s y s t e m s  a r e  most e f f e c t i v e  on f l a t   t e r r a i n   w i t h  

a minimum of   g rad ien t   and   sha l low  curves .   Both   cap i ta l  

a n d   o p e r a t i n g   c o s t s   i n c r e a s e   r a p i d l y   w i t h   i n c r e a s e s  i n  
g rade   and   w i th   i nc reases  i n  t h e  number o f   sha rp   cu rves .  
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Two pe rcen t   g rades   and   fou r  degree c u r v e s   a r e   g e n e r a l l y  
cons ide red  t o  be the  upper  limits i n   t r a c k   d e s i g n   f o r   r a i l -  

way o p e r a t i o n s .  

U n i t   t r a i n   s y s t e m s  are t h e  p7:x:: i f f i c i c n t  method  of  railway 

o p e r a t i o n   f o r  a l a z g e  volume, L I S ? ?  commodity. The u n i t  

t r a i n  t y p i c a l l y  has rai.lway c:irs snd  locomot ives   which   a re  

d e d i c a t e d   t o   t h e   s e r v i c e  anc7 whi,ch are - v i r t c a l l y   i n   c o n t i n -  

uous   ko t ion   be tween   o r ig in   and   des t ina t . i on .  The r e s u l t i n g  

p r o d u c t i v i t y  froin  equipment and l a b o u r   p l u s   t h e   e n e r g y  
e f f i c i e n c y   o f  a r a i l w a y   o p e r a t i o n  are combined i n   s u c h  a 

s y s t e m   t o   a c h i e v e   u n i t   c o s t s  wki.ch a r e   u s u a l l y   l o w e r   t h a n  

o t h e r  modes of o v e r l a n d   t r a n s p o r t a t i o n .  

The p a r t i c u l a r   c o n d i t i o n s   w h i c h   f a v o u r  wit t r a i n  

o p e r a t i o n s  are a v a i i a b i t  in se:,-e;al r?f t h e   p o t e n t i a l   t r a n s -  
p o r t a t i o n   r o u t e s  fcr  H a t  Creek coal.  T h i s  mode w i l l  be 

c o n s i d e r e d   i n   d e t a i l ,   t h e r e f o r e ,   i n   t h e   n e x t   s e c t i o n  of 
t h i s   r e p o r t .  

2 . 1 . 2  P i p e l i n e  

S l u r r y   p i p e l i n s 3  i-cire been   i n t roduced  f o r  c o a l   t r a n s p o r t -  
a t i c n   i n   a t   l e a s t   t - h r e e   l o c a t i o r , s .  The l o n g e s t   l i n e ,  

located i n   A r i z c n a ,  i s  2 7 3  miles i n   l e n g t h   a n d  h a s  an 

annual   throughput  sf 4 . 8  m i l l i o n   t o n s .  A second l’ne i n  
Ohio i s  1 0 8  miles long  with  an  annual   throuqhput   of  1 . 3  

m i l l i c n   t o n s .  The s h o r t e s t   l i n e  i s  r e p o r t e d   t o  be i n   t h e  

U.S.S.R. a t  38 miles and   an   annual   capabi l i ty  of 1 .9  m i l l i o n  

t o n s .   I n   a d s i t i o n   t o   t h e s e   p i p e l i n e s ,   s e v e r a l   o t h e r s   a r e  

i n   t h e   F l a m i n g   s t a g e .  

P i p e l i n e s   h a v e   s e v e r a l   a d v a n t a g e s   o v e r   o t h e r   t r a n s p o r t a t i o n  

modes.  They  have a low l a b o u r   c o n t e n t   f o r   o p e r a t i o n   a n d  

a r e   t h c s   r e l a t i v e l y   i n s e n s i t i v g   t o   l a b o u r   d i s p u t e s   a n d  
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wage e s c a l a t i o n s .   P i p e l i n e s   a l s o   h a v e   t h e   a d v a n t a g e   o f  

be ing   normal ly  more r e l i a b l e   t h a n   o t h e r  modes a s   t h e y  are 

n o t   u s u a l l y   a f f e c t e d  by w e a t h e r   o r   t r a f f i c   c o n g e s t i o n .  

They can  sometimes  have  minimal   environmental   and  social  

impact   because there is u s u a l l y  l i t t l e  i n  t h e  way o f  

above -g round   s t ruc tu res .  

One o f   t he   d i sadvan tages   o f  a p i p e l i n e  i s  i t s  i n f l e x i -  

b i l i t y .  A p i p e l i n e   h a s  a throughput  which is l i m i t e d   t o  

i t s  d e s i g n   c a p a c i t y ,   h a s  a f i x e d   o r i g i n   a n d   d e s t i n a t i o n ,  
a n d   c a n n o t   r e a d i l y   b e   u t i l i z e d   f o r   t r a n s p o r t i n g   o t h e r  

p r o d u c t s .   P i p e l i n e s   a l s o   r e q u i r e   h e a v y   c a p i t a l   e x p e n d i -  

t u r e s   f o r  the c o n s t r u c t i o n  of t h e   l i n e  i t s e l f  a s  w e l l  as 
f o r   t h e   s l u r r y   p r e p a r a t i o n   p l a n t  a t  i t s  o r i g i n   a n d   t h e  

s l u r r y   r e c o v e r y   s y s t e m  a t  t h e   d e s t i n a t i o n .  Compared w i t h  

u n i t   t r a i n   o p e r a t i o n s ,  some s l u r r y   p i p e l i n e s  are no t  

a s   e f f i c i e n t  i n  t h e  use  of  energy. 

A f a c t o r   t o   b e   c o n s i d e r e d   c a r e f u l l y   i n   c o a l   p i p e l i n i n g  i s  
t h e   e f f e c t i v e n e s s   o f   t h e   d e w a t e r i n g   s y s t e m   a t   t h e   d e s -  

t i n a t i o n .   D i f f i c u l t i e s   h a v e   b e e n   e x p e r i e n c e d   a t   e x i s t i n g  

a p p l i c a t i o n s   i n   e x t r a c t i n g   t h e   c o a l   f i n e s   f r o m   t h e   w a t e r  

and   these   p roblems  do   no t   appear   to   have   been   comple te ly  

reso lved .   There  i s  a l s o   t h e   p r o b l e m   o f   c l e a n s i n g   t h e  
water of f i n e s   a n d   d i s s o l v e d   c h e m i c a l s   a t  t h e  d e s t i n a t i o n  

b e f o r e  it can   be   d i sposed  of o r   u sed  i n  a power gene ra t ion  

p l a n t .  

On t h e   b a s i s   o f  a b r i e f   r e v i e w   o f   p i p e l i n e   c a p a b i l i t i e s  

and  economics,   including a review  of a p i p e l i n e   s t u d y  

made a v a i l a b l e  by B.C.  Hydro( ') ,  it a p p e a r s   t h a t  a s l u r r y  

system is  p o t e n t i a l l y   c o m p e t i t i v e  w i t h  r a i lway   ove r   t he  
longe r   hau l   rou te s   and  may be   compet i t ive  w i t h  conveyors 

o n   s h o r t e r   r o u t e s .  

( 1 ) " C o a l   G a s i f i c a t i o n   a n d   R e l a t e d   S t u d i e s  - Study D ,  - 
Appendix 11". Draft   Submission - September,  1975. 
I n t e r c o n t i n e n t a l   E n g i n e e r i n g   L i m i t e d .  
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I t  i s  a p p a r e n t ,   h o w e v e r ,   t h a t   p i p e l i n e s   w o u l d   o f f e r   o n l y  

margina l   sav ings   and   they   do   no t   have  a p roven   dependab i l i t y  

o r   s u i t a b i l i t y .   T h i s  mode was the re fo re   no t   examined  i n  
f u r t h e r   d e t a i l .  An in-depth  assessment  may be  warranted 

when t h e   p l a n t  s i t e  i s  s e l e c t e d .  

2 . 1 . 3  Trucks 

T r u c k s   o f f e r   g r e a t e r   E l e x i b i l i t y   t h a n  most o t h e r  modes i.n 

terms of adaptab i l i ty   to   changes   in   vo lumes   and/or   changes  

i n   t h e   o r i g i n  a n d   d e s t i n a t i o n .  They a r e ,   h o w e v e r ,   i n e f f i c i -  

e n t  i n  t h e  hand l ing  of l a r g e  volume  movements  compared  with 

most o t h e r  modes. T h i s  i s  due t o  a r e l a t i v e l y   p o o r  utili- 

za t ion   of   energy   and   labour ,   and  a h i g h   c a p i t a l   i n v e s t m e n t  

p e r   u n i t  of c a r g o   c a p a c i t y .  The c o s t   d i s a d v a n t a g e   o f   t r u c k s  
can be p a r t i a l l y  overcome by t h e  u s e   o f   l a r g e  1 0 0  t o  200  ton 

capac i ty   o f f -h ighway   veh ic l e s   ope ra t ing  on a p r i v a t e   r o a d -  

way. Such v e h i c l e s ,   h o w e v e r ,   a r e   o n l y   c o m p e t i t i v e  i n  s h o r t  

h a u l s   w h e r e   f l e x i b i l i t y  i s  i m p o r t a n t   a n d   w h e r e   t h e   t e r r a i n  

i s  r e a s o n a b l y   l e v e l .   T h e s e   p a r t i c u l a r   c o n d i t i o n s   a r e   n o t  

a v a i l a b l e   f o r  any of t h e   a l t e r n a t i v e s   u n d e r   c o n s i d e r a t i o n  

i n   t h i s   s t u d y   f o r  IIat Creek c o a l   a n d   t r u c k s   h a v e ,   t h e r e f o r e ,  

been   d i sca rded   a s  a v i a b l e   a l t e r n a t i v e .  

2 . 1 . 4  Conveyors 

Conveyors  have  been commonly a p p l i e d  for  many y e a r s   i n  

ma te r i a l s   hand l ing   sys t ems ,   fo r   l oad ing   o r   un load ing   t r ans -  

p o r t a t i o n   v e h i c l e s ,   f o r   t r a n s f e r r i n g   p r o d u c t   f r o m   o n e  

t r a n s p o r t a t i o n  mode t o   a n o t h e r ,   a n d   f o r  moving  product 

s h o r t   d i s t a n c e s   t o   a n d   f r o m   s t o c k p i l e s .  More r e c e n t l y ,  

conveyors   have   been   u sed   e f f ec t ive ly   a s   an   ove r l and   t r ans -  
p o r t a t i o n  mode, pa r t i cu la r ly   where   rough   and /o r   s t eep  

t e r r a i n   p r o h i b i t s   t h e   u s e   o f   o t h e r   s y s t e m s .  
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Overland  conveyor  systems  have  the  advantage  of  being 

h i g h l y   a u t o m a t e d   a n d   r e l a t i v e l y   i n s e n s i t i v e ,   t h e r e f o r e ,  

t o   l a b o u r   d i s p u t e s   a n d  wage e s c a l a t i o n s .  They a r e   a l s o  

less d i s r u p t i v e   t o   t h e   e n v i r o n m e n t   t h a n  some o f   t h e  

o the r   sys t ems .  

The major   disadvantages  of   conveyors  are t h e i r   i n f l e x i -  

b i l i t y  i n  terms of th roughpu t   vo lumes ,   t ype   o f   t r a f f i c  

and  changes i n   o r i g i n   a n d / o r   d e s t i n a t i o n .  

C o n v e y o r s   a r e   t o   b e   c o n s i d e r e d   i n   d e t a i l   i n   t h e  n e x t  

s e c t i o n   o f   t h i s   r e p o r t  since some of t h e   r o u t e s   o u t   o f  

t h e  Hat Creek  Val ley are t h r o u g h   t h e   s t e e p   a n d   r o u g h  

t e r r a i n   w h i c h  can b e   b r i d g e d   e f f e c t i v e l y  by  a conveyor 

system. 

2.1.5 Ropeways 

There   have   been   s eve ra l   app l i ca t ions  of i n d u s t r i a l   r o p e -  

ways i n  r e c e n t   y e a r s   f o r  t h e  t r a n s p o r t a t i o n   o f   o r e   o v e r  

r o u g h ,   s t e e p   t e r r a i n .  Ropeways c o n s i s t   o f   b u c k e t s  

a t t a c h e d  t o  cables   which  are suspended  between  towers.  

T h e i r   a d v a n t a g e   o f   b e i n g   a b l e   t o   t r a v e r s e   r u g g e d   t e r r a i n  
w i t h  a minimum of d i s t u r b a n c e  i s  coun te red   by   h igh   cap i t a l  

inves tment   and   l imi ted   th roughput .   There   a re   no  i n s t a l -  
l a t i o n s  moving  volumes which a p p r o a c h   t h o s e   a n t i c i p a t e d  

i n   t h e  Hat Creek  development. 

A br ie f   rev iew  of   ropeway  economics   revea led   tha t  i t s  c o s t  

would  be  roughly twice t h a t   o f  a conveyor ,   and  that   rope-  

ways  would o f f e r  no o t h e r   a d v a n t a g e s   i n   t h e   t r a n s p o r t a t i o n  
of  Hat Creek c o a l .  For th i s  reason ,  a ropeway was n o t  

examined i n   f u r t h e r   d e t a i l .  
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2 . 1 . 6  Funicular   Rai lway 

F -micu la r   o r   cab le   r a i lways   combine   t he   ab i l i t y   o f   conveyor  

and  ropeway t o   c l i m b   s t e e p  te r ra in  w i t h  some o f   t h e  

advantages  of a ra i lway  system. They are e f f i c i e n t ,   h o w e v e r ,  

o:Ay o n   v e r y   s h o r t   h a u l s   w i t h   u n i f o r m   g r a d i e n t s .  A b r i e f  

s t u d y   i n d i c a t e d   t h a t  i t  could  not   compete   with  conveyor  

f c r  t h e  s h o r t   h a u l   r o u t e s   a n d ,   s i n c e   t h e r e  were n o   o t h e r  

a d v r n t a a e s   o f f e r e 2   b y   t h i s  mode, it was n o t   c o n s i d e r e d  
f u r t h e r  i n  t h e   s t u d y .  

2 . 2  ROUTE SELECTION 

The p re l imina ry  assessment o f   t r a n s p o r t a t i o n   a l t e r n a t i v e s  

i n d i c a t e d   t h a t   r a i l w a y  i s  the   p re fe r r ed   sys t em  wheneve r  it 
can be appl ied   and  t h a t  conveyor i s  the  p r e f e r r e d  mode f o r  

rough  and  s teep te r ra in .  I n  t h e   l i g h t  of t h e s e   f i n d i n g s ,  

the  geography  and  topography  of t h e  Hat Creek area was 

examined i n  d e t a i l   t o   i d e n t i f y   a l l   o f   t h e   p o t e n t i a l   r o u t e s  
be tween  the  mine a n d   t h e   a l t e r n a t i v e  s i tes  f o r  power p l a n t s  

which  can  be  suppl ied by ra i lway  or   conveyor  or  a combin- 

a t i o n  o f   t hese  modes. 

The terms of r e f e r e n c e   r e q u e s t e d   t h a t   c o n s i d e r a t i o n   b e   g i v e n  

t o  a t  least  o n e   t r a n s p o r t a t i o n   r o u t e   t o   e a c h   p l a n t  s i t e  
which  avoids   the  use  of   nat ive  Indian  lands.  The  s p e c i f i c  

r o u t i n g s   o f   t h e   t r a n s p o r t a t i o n   a l t e r n a t i - J e s ,   i n c l u d i n g  

those  which  do  not re,cyire t h e   u s e   o f   n a t i v e   I n d i a n   l a n d s ,  

are c u t l i n e d   i n   t h e   f o i l o w i n g   p a r a g r a p h s .  

- 16 - 
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2 . 2 . 1  P l a n t  S i t e  a t  t h e  Mine Mouth 

I t  i s  presumed t h a t   t h e   h a n d l i n g   s y s t e m   f o r   c o a l   f r o m   t h e  

mine t o   t h e  mine  mouth  would  be common t o   a l l  schemes 

and   shou ld   be   cons ide red   a s   pa r t   o f   t he  mine o p e r a t i o n .  

No a t t e m p t  was made, t h e r e f o r e ,   t o   i d e n t i f y   o r   e v a l u a t e  

t h e   p o t e n t i a l   a l t e r n a t i v e s   f o r   t r a n s p o r t i n g  coal t o  a 
mine  mouth l o c a t i o n .  

2 . 2 . 2  P l a n t  S i t e  a t  Harry Lake 

This  s i t e  is  loca ted   abou t  2 %  miles east o f   t h e  mine and 

a t  an e l e v a t i o n  some 1 , 2 0 0  f e e t   a b o v e   t h e  mine. Conveyor 

a p p e a r s   t o  be t h e   o n l y   p r a c t i c a l   a l t e r n a t i v e   f o r   t h i s  

r e l a t i v e l y   s t e e p   t e r r a i n  and t h e   c o n v e y o r   i n   t h i s   c a s e   c a n  

fo l low a d i r e c t   r o u t e   f r o m   t h e   m i n e  t o  t h e   p l a n t .  S i n c e  
t h e r e  are n o   n a t i v e   I n d i a n   l a n d s   i n v o l v e d  i n  t h i s   r o u t i n g ,  

it was n o t   n e c e s s a r y   t o   c o n s i d e r   o t h e r ,  more c o s t l y ,  

a l t e r n a t i v e s .  

2 . 2 . 3  Big  Bar Creek 

The  two r o u t e s  t o  B i g  B a r  Creek  wh ich  were selected for 

d e t a i l e d   a s s e s s m e n t  were: 

a )   r a i l w a y   f o l l o w i n g  Hat Creek from  the  mine s i t e  
t o   C a r q u i l e ,   t h e n   v i a  t h e  proposed  Ashcroft /  

Cl in ton   Connector   to   Cl in ton   and   f rom  there   v ia  

a new r a i l   l i n e  t o  Big B a r  Creek.  

b) a conveyor/rai lway  combinat ion  with  the  conveyor  
f o l l o w i n g   t h e   r o u t e   o f   S a l l u s  Creek from  the  mine 

s i t e  t o  G l e n f r a s e r ,   t h e n  by B.C .  Ra i l  t o  C l i n t o n  
and   f rom  the re   v i a  a new r a i l   l i n e   t o   B i g  B a r  

Creek.  T h i s   a l t e r n a t i v e   d o e s   n o t   e n c r o a c h  upon 

n a t i v e   I n d i a n   l a n d s .  
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A s e c o n d   p o s s i b i l i t y   f o r   r a i l w a y   r o u t i n g   f r o m   t h e   m i n e   t o  

P a v i l i o n   a n d   t h e n   t o   B i g  B a r  Creek v i a   C l i n t o n  was examined 

b r i e f l y   b u t  was  found t o   b e   i n f e r i o r   t o   t h e   r o u t i n g   o u t l i n e d  

i n  a )  above  because of r e l a t i v e l y   h i g h e r   c o n s t r u c t i o n  cost, 
which  would  resul t   f rom a s l i g h t l y   l o n g e r   d i s t a n c e   a n d  a 

g r e a t e r  number of adverse   g rades .  

O t h e r   p o s s i b i l i t i e s   w h i c h  were e x a m i n e d   h r i e f l y  were a r a i l  
r o u t e  w h i c h   p a r a l l e l s   t h e   F r a s e r   R i v e r   f r o m   P a v i l i o n  t o  B i g  

Bar Creek and a r o u t e   n o r t h   f r o m   K e l l y  Lake p a r a l l e l i n g  an 

e x i s t i n g   r o a d .  The r o u t e   p a r a l l e l i n g   t h e   F r a s e r   R i v e r  was 
found t o  have a s i g n i f i c a n t l y   h i g h e r   c o n s t r u c t i o n   c o s t   t h a n  

t h e   r o u t i n g   o u t l i n e d  i n  a)   above  and was also u n d e s i r a b l e  
from an   env i ronmen ta l   s t andpo in t  s i n c e  i t  would i n t e r f e r e  

wi th   t he   b ig -horn   sheep   popu la t ion .  The r o u t e   n o r t h   o f  

K e l l y  Lake  was  found t o  have   excess ive   gzades .  

2 . 2 . 4  P l a n t  S i t e  a t   A s h c r o f t  

The r o u t e s   c o n s i 2 e r e d  t o  be o;7timum fyom t h e  mine t o  a 

power p l a n t   n e a r   A s h c r o f t   a r 2  as follows: 

a )  r a i l w a y   v i a  a new l i n e   f r c m   t h e   m i n e   t o   C a r q u i l e  
and   t hen   soz th   pa ra i l e l ing   a ighways  9 7  and 1 t o  

t h e   p l a n t  s i t e  l o c a t i o n .  

b) a r a i l w a y / c c n v e y o r   c m b i n a t i o n  w i t h  a n e w  r a i l  l i n e  
f rom  the  m i n e  s o u t h  to the head  of  Oregon  Jack 
Creek ( t h r e e  miles e a s t  of  ilpper Hat C r e e k )  and  then 

v ia   conveyor  t o  t h e   p i a n t  si’ie. This r o u t e   a v o i d s  

a l i e n a t i o n  of n a t i v e   I n d i a n   l a n d s .  

Also cons idered  w a s  t h e  F o s s i b i i i t y  cf an a l l - r a i l   r o u t e  

f rom  the  mine t o   t h e   s o l i t h   e n d  of the S a t  Crsek Val ley   then  

along  Oregon  Jack  Creek t o   t h e   p l a n t  s i t e ;  and  an a l l - r a i l  

r o u t e   d i r e c t l y   e a s t   f r o m  the  mine via  Riedicine  and  Cornwall 

Creeks and   then   south  t o  t h e   p l a n t  s i t e .  Both  of   these 

r o u t e s  were found t o  have  grades  which  would  be  too  s teep 

f o r   p r a c t i c a l   r a i l w a y   o p e r a t i o n s .  
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A n o t h e r   a l t e r n a t i v e   c o n s i s t i n g   o f  a r a i l   l i n e   t o   t h e  

Ashc ro f t /C l in ton   Connec to r   and   t hen   v i a   t he   l a t t e r   t o  

t h e  C.N.R.  connec t ion  a t  Semlin  and  a long  the C.N.R.  main 

l i n e   t o  the power p l a n t   s i t e , w a s   s t u d i e d   a n d   f o u n d   t o   b e  

imprac t i ca l   because  i t  i s  c o n s i d e r e d   u n l i k e l y   t h a t   t h e  

C . N . R .  would  permit   the   use  of  a few miles o f   t h e i r  

t r a c k  a t  t h e   c o s t  of t y i n g  up a s i g n i f i c a n t   p o r t i o n   o f  

t h e i r   m a i n l i n e   c a p a c i t y .   T h i s   r o u t e   w o u l d   a l s o   r e q u i r e  

a d d i t i o n a l   t r a n s f e r   e q u i p m e n t   a t   t h e   d i s c h a r g e   e n d   t o  

accommodate   expec ted   d i f fe rences   in  ra i l  a n d   p l a n t  

e l e v a t i o n s .  

An a l te rna t ive  conveyor / ra i lway  route   compr is ing  a con- 

veyor  system  along  Medicine  and  Cornwall  Creek  Val leys  

t o  t h e   v i c i n i t y   o f  Highway 1 a n d   t h e n   b y   r a i l w a y   t o   t h e  

p l a n t  s i t e  was a l so   examined .   Th i s   a l t e rna t ive   wou ld  
have a h i g h e r   c o s t ,   h o w e v e r ,   s i n c e  it cove r s   t he  same 

t o t a l   d i s t a n c e   a s   t h e  Oregon Jack C r e e k  r o u t e   b u t   h a s  a 

longer  conveyor  segment.  

2 . 2 . 5  Squamish/Bri tannia  

These  two s i tes  a r e   l o c a t e d  on t h e  same r a i l  l i n e   w i t h i n  
9 m i l e s  of each   o ther   and   because   they  are i n  t h e  same 

a rea   no   a t t empt  was made t o  d i f f e ren t i a t e   be tween   t hem 

a t   t h i s   s t a g e   f r o m   t h e  main l i n e   h a u l   p o i n t   o f   v i e w .  

The  two p r a c t i c a l   r o u t e s  are: 

a )   r a i l w a y  v i a  a new r a i l  l i n e  from the m i n e  t o  
Pav i l ion   and   t hen  v i a  B .C .R .  t o   t h e   p l a n t .  

b )   conveyor   f rom  the   mine   to   Glenf raser   then   south  
by r a i lway   ove r   t he  B.C.R.  t o   t h e   p l a n t  s i t e .  
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R a i l   a c c e s s   f r o m   t h e   m i n e   t o   t h e s e   p l a n t  s i tes i s  a l s o  

p o s s i b l e   v i a  a new r a i l   l i n e  t o  C a r q u i l e ,   t h e n   o v e r   t h e  

Ashcroft /Cl inton  Connector  t o  C l in ton   and   f rom  the re   ove r  

t h e  B.C.R.  T h i s   a l t e r n a t i v e   r o u t e  w a s  n o t   c o n s i d e r e d  

c o m p e t i t i v e   a s  it i s  8 5  miles l o n g e r ,   t h e   e l e v a t i o n   c h a n g e  

is g r e a t e r ,   a n d   t h e r e  are no  apparent   advantages  over  

r o u t e  a )  as descr ibed   above .  

Another '   poss ib le   rou te   which  was c o n s i d e r e d   b u t  deemed 

uneconomic was east t o   e i t h e r   t h e  C.N.R.  o r  C .P .R .  ma in l ine ,  

u s i n g   e i t h e r   r a i l w a y   t o   t h e  Lower Mainland  and  then  over 

B.C.R.  n o r t h  t o  Squamish or  B r i t a n n i a .   I n   a d d i t i o n   t o  

h i g h e r   c o s t s ,   t h i s   r o u t e   w o u l d   a d d   t o   t h e   c o n g e s t i o n   w h i c h  

a l r e a d y  exis ts  i n   t h e  Lower Mainland  ra i lway  systems.  

2.2.6 P l a n t   L o c a t i o n  a t  Roberts  Bank 

A Roberts Bank p l a n t   l o c a t i o n   c a n  be adequa te ly   s e rved  by 

e i t h e r  the C.P.R.  o r  t h e  C.N.R. systems.  The a l t e r n a t i v e  

r o u t i n g s   c o n s i d e r e d   i n   t h i s   s t u d y  were: 

a)  r a i l w a y   w i t h  a new rail l i n e  from t h e   m i n e   t o   t h e  
Ashcrof t /Cl in ton   Connector  a t  Carqu i l e ,   on   t he  

connec to r  t o  t h e  C.N.R. o r  C.P .R.  l i n e s  and  then 

o v e r   e i t h e r  or b o t h  of t h e s e   l i n e s  t o  Roberts  Bank. 

b) a rai lway/conveyor   combinat ion  with a new r a i l  
l i n e   s o u t h  t o  the   head  of Oregon  Jack Creek ,  v i a  

conveyor   f rom  there  t o  a l o a d i n g   f a c i l i t y  a t  

Basque   and   t hen   ove r   e i t he r  or b o t h   t h e  C.N.R.  

and C.P.R. l i n e s   t o  Roberts Bank. 

The o t h e r   r o u t i n g   p o s s i b i l i t i e s   f o r   t h i s   p l a n t  s i t e  are t h e  

same as t h o s e   o u t l i n e d   f o r   t r a n s p o r t i n g   t h e   c o a l   t o   t h e  

Squamish   and   Br i tannia   p lan t  s i tes.  From a tidewater 

l o c a t i o n  on Howe Sound t h e   c o a l   c o u l d   e i t h e r   b e   t r a n s -  

f e r r e d   t o  a barge   sys tem for  t h e   l a s t   l e g   o f   t h e  
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j ou rney   t o   Rober t s  Bank o r  moved by r a i l   t h r o u g h  

t h e  Lower Mainland ra i l  s y s t e m   t o   t h e   p l a n t .   N e i t h e r  of 

t h e s e   a l t e r n a t i v e s  was c o n s i d e r e d   p r a c t i c a l   b e c a u s e  of 
h i g h e r   c o s t   a n d   t h e   c o n g e s t e d   r a i l w a y  l i n e s  i n   t h e  Lower 

Mainland. 

I 2 . 3  SELECTED COAL TRANSPORT SYSTEMS 

F igure  2 - 1  c o n t a i n s  a summary of t h e   a l t e r n a t i v e s   w h i c h  

have   been   i den t i f i ed   above   a s   t he   rou t ings   wh ich  merit 
d e t a i l e d   e x a m i n a t i o n   i n   t h e   n e x t   s e c t i o n  of t h i s   r e p o r t .  
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FIGURE 2-1 SELECTED COAL TRANSPORT SYSTEMS 

P l a n t   A l t e r n a t i v e  
Loca t ion  Number 

Mine Xouth 3 
A. 

Harry Lake A .  

B i g  B a r  Creek  ... 1 

2 .  

Ashcro f t  

Squamish/ 
B r i t a n n i a  

1. 

2.  

1. 

2 .  

"_I 

Carrier 

E x t e n s i m  
c. : :>'!."~' 

".:.3?ls.;:>rk 

'.~CI:..r: .::-.; 

F1" I. 1 

Conveyor 

R a i  1 

R a i  1 

Rai 1 

Conveyor 

R a i  1 

Conveyor 

R a i i  
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Route 

P l a n t  assumed t o  be 
a d j a c e n t   t o  mine. 

Dliect l i n e  mine t o  
? 1 2 . ! I t .  

Yew ra i l  l i n e  from 
mine t o   C a r q u i l e ,  
Ashc ro f t /C l in ton  
Connector  then new 
r a i l  l i n e   C l i n t o n  
t o   P l a n t   S i t e .  

Mine t o   G l e n f r a s e r  
v i a  S a l l u s  Creek. 

E x i s t i n g  B.C.R.  t o  
C l in ton   t hen  new 
rail  l i n e   t o   P l a n t  
S i t e .  

mine t o  p l a n t  
New r a i l   l i n e  from 

p a r a l l e l   t o  Highways 
1 2 ,  9 7  and 1. 

N e w  r a i l  l i n e  from 
mine  south t o  head 
of  Oregon  Jack 
Creek .  

Conveyor  from  head 
of  Oregon Jack 
Creek t o  P l a n t  S i t e .  

New r a i l  l i n e  from 
mine west t o  
P a v i l i o n   t h e n  
e x i s t i n g  B.C.R.  
l i n e  t o   P l a n t  
S i t e s .  

Mine t o   G l e n f r a s e r  
v i a   S a l l u s  Creek.  

E x i s t i n g  B.C .R .  
l i n e  G l e n f r a s e r  t o  
P l a n t  Si tes .  



' I G U R E  2 - 1  - SELECTED COAL TRANSPORT SYSTEMS (cont inued)  

? l a n t   A l t e r n a t i v e  
Location Number C a r r i e r  

i o b e r t s  

Votes : 

Bank 1. R a i  1 

2 .  Rai 1 

Conveyor 

R a i  1 

Route 

New r a i l  l i n e  mine 
t o   C a r q u i l e ,  
Ashcrof t /Cl in ton  
Connector t o  
e x i s t i n g  C.N.R./  
C.P.R. l i n e ,  
e x i s t i n g  l i n e s  t o  
P l a n t  S i t e .  

New r a i l  l i n e  from 
mine s o u t h  t o  head 
of Oregon Jack 
Creek.  

Mine t o  Basque. 

E x i s t i n g  C.N.R./  

Basque t o   P l a n t  
C.P.R.  l i n e  

S i t e .  

Al te rna t ives  1 (except   Harry  Lake)  r e q u i r e  
a d d i t i o n a l   a l i e n a t i o n  of n a t i v e  I n d i a n   l a n d s .  

Alternatives 2 do n o t  r e q u i r e  use o f   n a t i v e  
I n d i a n   l a n d s .  
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SECTION 3 .0  

TRANSPORTATION 

3.0  TRANSPORTATION - DETAILED ANALYSIS 

The t r a n s p o r t a t i o n   a l t e r n a t i v e s   f o r   c o a l   w h i c h   a p p e a r e d  

t o  merit d e t a i l e d   c o n s i d e r a t i o n   i n   t h i s   s t u d y   i n c l u d e d  

railway,  conveyor  and a combination  of  these  two  modes.  

I t  i s  the   purpose  of t h i s   s e c t i o n   t o :  

. Discuss  t h e   s p e c i f i c   r a i l w a y   a n d   c o n v e y o r  

r e q u i r e m e n t   f o r   e a c h   o f   t h e   r o u t e s   t o   w h i c h  

t h e s e  modes apply 

. D e s c r i b e   t h e   s t o r a g e   f a c i l i t i e s   a n d   t h e  

t r a n s f e r   f a c i l i t i e s   w h i c h  are requi red   on  
those   rou te s   wh ich   i nvo lve  a combination 

of railway  and  conveyor 

. P r e s e n t  an a n a l y s i s   o f   t h e   c o s t   a n d   t h e  

env i ronmen ta l   and   soc i a l   impac t s   o f   each  

o f   t h e   t r a n s p o r t a t i o n   s y s t e m s   f o r   e a c h   o f  

t h e   p o t e n t i a l   p l a n t   l o c a t i o n s .  

T h i s   s t u d y   a l s o   c o n s i d e r e d   t h e   p o s s i b i l i t y   o f   r e t u r n i n g  
ash from t h e r m a l   p l a n t  s i tes  t o   t h e  mine s i t e  as a back- 

h a u l   w i t h   t h e  same f a c i l i t i e s  which  would  be  used t o  

t r a n s p o r t   c o a l .   C o n c l u s i o n s   o n   t h i s   a s p e c t   a r e   c o n t a i n e d  

i n  t h e   l a s t   p a r a g r a p h   o f   t h i s   s e c t i o n .  

3 . 1  RAILWAY AND CONVEYOR F A C I L I T I E S  FOR COAL 

3 .1 .1   T ra in   Opera t ions  

A l l  o f   t he   r a i lway   s e rv i ces   wh ich   were   con templa t ed  i n  t h i s  

study  would  employ t h e  " u n i t   t r a i n "  method  of  operation. 
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The e s sence   o f  a u n i t   t r a i n  i s  t h a t   t h e   s e r v i c e  operates 
b e t w e e n   o r i g i n   a n d   d e s t i n a t i o n   o n  a c o n t i n u o u s   b a s i s   w i t h  

r a i l  cars permanent ly  coup:ed toge the r   and   w i th   l oad ing  

a n d   m i o s d i n g  .hcil : i . t ies vk,i.ch o p e r a t e   w h i l e   t h e   t r a i n  i s  

i n   m o t i o n .  The x:r*:? common ope rz t ion   wh ich   i nvo lves   l ong  

t r a i n s  of 50 to 106 ;::.ii: cars and a Eu1.1 t r a i n  crew t o  
d i r e c t   a n d   c o n t r o i   t h e   o p e r a t i o n s  was e:raniincd Lor a i l  of  

t h e   l o n g e r   h a u l   r e q u i r e m e n t s .  The f e a s i b i l i t y  of a more 
au tomhted   sys t em,   e l ec t r i ca l ly   powered   and   ope ra t ed   w i th  

a one--TP.an crew, was c o n s i d e r e d   f o r   t h e   s h o r t   o p e r a t i o n  

between  the  mine s i t e  and  the  head of Oregon  Jack  Creek. 

The  optimum s i z e  of t r a i n  i s  r e l a t e d  t o  such factors as 

t h e  volume o f   t r a f f i c ,   d i s t a n c e   t r a v e l l e d   a n d  roadway 

g rad ien t s .   F igu re   3 -1  shows t h e  s i z e  of t r a i n s   w h i c h  

a p p e a r   t o   b e  optimum f o r   t h e   s e v e r a l   r o u t e s   c o n s i d e r e d   i n  
t h i s  s t u d y   i n  terms of t h e  numbers of r a i lway  cars and 

locomotives .  

FIGURE 3-1 

TRAIN  OPERATIONS - 

Route 

Mine t o  Big B a r  Creek 
G l e n f r a s e r  t o  B i g  Bar  Creek 

Mine t o  Ashc ro f t  
Mine t o  Oregon  Jack  Creek 

Mine t o  Squamish 

G l e n f r a s e r  t o  Squamish 
Mine t o  Roberts  Bank 

Basque t o  Roberts  Bank 

Dis t ance  
(miles 1 
____ 

80 

75 

31  

1 4  

160 

1 4 0  

245 

2 10 
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S e v e r a l   o f   t h e   p o t e n t i a l   r a i l w a y   r o u t e s   w o u l d   r e q u i r e   t h e  

c o n s t r u c t i o n   o f  new roadbed  and  t rackage.  The segments 

of  new l i n e   w h i c h   h a v e   b e e n   c o n s i d e r e d   i n   t h i s   s t u d y   a n d  

t h e i r   e s t i m a t e d   c a p i t a l   r e q u i r e m e n t   a r e  shown i n  
F igu re   3 -2 (a ) .   These   e s t ima tes   do   no t   i nc lude   t he   cos t  

of the   l and   wh ich   wou ld   be   r equ i r ed   fo r   t he   r a i lway  

l i n e s .  

FIGURE 3-2 ( a )  

ESTIMATED CAPITAL R E Q U I R E D  FOR NEW RAILWAY LINES 

C o n s t r u c t i o n   C a p i t a l  
Dis tance  
(miles) ( $  m i l l i o n s )  

Loca t ion  

Mine t o   C a r q u i l e  1 4  1 0 . 1  

C l i n t o n   t o   B i g  B a r  Creek 4 1  23.4 
Mine t o   A s h c r o f t  31  23.9 
Mine t o  Oregon Jack C r e e k  1 4  1 0 . 8  

Mine t o   P a v i l i o n  1 6  1 9 . 8  

Loop T r a c k  a t  G l e n f r a s e r  - 5.5 

Loop Track  a t  Basque - 4.3 
Loop Track a t  P l a n t  S i t e  - 1.1 
Loop Track a t  Mine - 1.1 

Figure   3 -2(b)   conta ins   an  estimate o f   t h e   c a p i t a l   c o s t  

p e r   t o n   f o r   e a c h   r a i l w a y   t r a n s p o r t a t i o n   r o u t e ,   b a s e d  

upon t h e   c a p i t a l   r e q u i r e d   f o r  new r a i l   l i n e s   a s   i n d i c a t e d  

i n   F i g u r e   3 - 2 ( a )   p l u s   t h e   c a p i t a l   r e q u i r e d   f o r   r o l l i n g  

s t o c k   ( r a i l w a y  cars and   locomot ives) .  
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Mine t o  B i g  Bar  Creek 

G l e n f r a s e r  t o  Big  Bar C r e e k  

Mine t o  Ashcrof t  

Mine t o  Oregon  Jack  Creek 

Mine t o  Squamish 
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4.6 

3 . a  
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The c o s t s   p e r   t o n   i n   F i g u r e   3 - 2 ( b )   a s s u m e   c a p i t a l   r e c o v e r y  

a t  an  a n n u a l   i n t e r e s t   r a t e  of t e n  p e r c e n t  as p r e s c r i b e d  i n  
t h e  T e r m s  o f   Re fe rence   fo r   t h i s   s tudy ,   amor t i zed   ove r  a 

pe r iod   o f  1 5  y e a r s   f o r   r o l l i n g   s t o c k   a n d  3 5  y e a r s   f o r  new 

r a i l   l i n e s .  The u n i t   c o s t s  were based on t h e  assumption 

t h a t   t h e   f o u r   i n t e r i o r  s i tes  would receive 11 m i l l i o n   t o n s  

o f   c o a l   p e r   y e a r   w h i l e   t h e   c o a s t a l  s i tes  would   rece ive  

8 . 8  m i l l i o n   t o n s   p e r   y e a r .  

F o r   p u r p o s e s   o f   e s t i m a t i n g   t h e   c o s t   o f   r a i l w a y   s e r v i c e ,  it 

was assumed t h a t   t h e  new r a i l w a y   l i n e s   t o   s e r v i c e   t h e   s h o r t -  

h a u l   a l t e r n a t i v e s ,  i . e . ,  Big  Bar Creek and  Ashcroft ,   would 

be b u i l t   a n d   o p e r a t e d  by B . C .  Hydro. The c o s t   o f   t h e  

s e r v i c e ,   t h e n ,  i s  t h e   t o t a l   o f   c a p i t a l   r e c o v e r y   a n d  

o p e r a t i n g   c o s t   a s   i n d i c a t e d  i n  F igu re  3 - 3 .  

I n  t h e   c a s e   o f   r a i l w a y   s e r v i c e s   t o   S q u a m i s h ,   B r i t a n n i a   o r  

Rober t s   Bank ,   t he   ope ra t ion   wou ld   be   l a rge ly   ove r   ex i s t ing  ;i 
' I  

r a i l w a y   l i n e s   a n d  it was a s s u m e d ,   t h e r e f o r e ,   t h a t   o n e   o r  

t h e   o t h e r   o f  B . C .  R . ,  C .N .R .  o r  C.P . R .  wou ld   cons t ruc t   t he  

a d d i t i o n a l   r a i l w a y  l i n e  and  would  provide  the  ra i lway 

s e r v i c e s   a t  a p r i c e  t o  be  determined i n  a n e g o t i a t e d  

t a r i f f .  To estimate t h e   p r o b a b l e   r a i l w a y   t a r i f f ,  a rough 

i n d i c a t i o n  of rates w a s  ob ta ined   f rom  the   r a i lways  (see 
Appendix B) and t h i s  i n d i c a t i o n  was compared w i t h  t a r i f f s  

which   a r e   appa ren t ly  i n  e f f e c t  fo r  coal movements between 

o t h e r   o r i g i n s   a n d   d e s t i n a t i o n s .  The r a i l w a y s   i n d i c a t e d  

rates o f :  

/ '  

$ 8 . 3 5  per   ton   f rom  the   mine   to   Squamish  

$ 5 . 6 5  pe r   t on   f rom  Glen f ra se r  t o  Squamish 
$ 8 . 9 0  per   ton   f rom t h e  mine or   f rom  Ashcrof t  

t o   R o b e r t s  Bank. 

F o r   c o m p a r i s o n   p u r p o s e s ,   t h e   b r i e f   a n a l y s i s   o f   t a r i f f s  

f o r   o t h e r   c o a l  movements r e v e a l e d   t h a t   t h e   r a i l w a y s   a r e  

o b t a i n i n g  rates which are e q u i v a l e n t   t o   t h e   t o t a l   o f  

- 2 8  - 



- swan waoster 

c a p i t a l   a n d   o p e r a t i n g   c o s t s   p l u s  a mark-up of from  twenty- 

f i v e  t o  f i f t y   p e r c e n t  - t h e   f i f t y   p e r c e n t   a p p l y i n g   t o  

s h o r t e r   h a u l s .   S i n c e  Hat Creek  would f a l l   i n t o   t h e   s h o r t -  

h a u l   c a t e g o r y ,  i t  may be   r easonab le  t o  assume t h a t   t h e  

r a i lways   wou ld   r equ i r e  a minimum mark-up of f i f t y   p e r c e n t .  

On t h i s  b a s i s   o n e   w o u l d   e x p e c t   t h e  t a r i f f  t o  be  

approximate ly :  

$ 4 . 6 5  per   ton   f rom  the   mine  t o  Squamish 

$ 3 . 8 0  pe r   t on   f rom  Glen f ra se r  t o  Squamish 

$ 4 . 5 5  p e r  t o n  f rom  the  mine t o  Rober t s  Bank 

$ 4 . 0 0  p e r  t o n  from Ashcro f t  t o  Roberts  Bank. 

The d i f f e rence   be tween   t hese  estimates a n d   t h e   r a i l w a y s '  

i n d i c a t i o n s   a b o v e  may p a r t i a l l y   r e f l e c t  a n e e d   b y   t h e   r a i l -  

ways f o r  a h i g h e r  r a t e  o f   i n t e r e s t  on c a p i t a l  t h a n   t h e  t e n  
pe rcen t   wh ich   has   been   a s sumed   i n   t h i s   ana lys i s .   (The   t en  
p e r c e n t   r a t e   o f   i n t e r e s t  i s  i n   l i n e   w i t h   u t i l i t y   f i n a n c i n g  

b u t  i s  less  than  would  normally  be  required  by a r a i lway  

company f o r  new c a p i t a l   e x p e n d i t u r e s . )  I t  probably  a l s o  
r e f l e c t s   t h e   o p p o r t u n i t y   c o s t  t o  C.N.R.  and C . P . R .  of 
u t i l i z i n g   t h e   l i m i t e d   r e m a i n i n g   c a p a c i t y   o f   t h e i r  main r a i l -  

way l i n e s   t o   t h e  Lower Mainland  and  the cost o f   i n c r e a s i n g  

t h i s   c a p a c i t y ,   a n d   t h e   s u b s t a n t i a l   c a p i t a l   i n v e s t m e n t   w h i c h  

would  be  required  by B.C.R.  t o  upgrade i t s  l i n e  t o  t h e  
s tandards   which   would   be   requi red  t o  hand le  Hat Creek coal .  

I n  any  event,   however,  i t  a p p e a r s   t h a t   t h e r e   w o u l d  s t i l l  

be a f a i r l y   b r o a d   s c o p e   f o r   n e g o t i a t i o n   e v e n   a f t e r   a l l o w i n g  

f o r   t h e s e   f a c t o r s   a n d   t h a t   t h e  ra tes  which   would   u l t imate ly  

apply  w i l l  f a l l  be tween  the   rough  boundar ies  of t h e  "costs 

p l u s   f i f t y   p e r c e n t "   a s  shown a b o v e   a n d   t h e   i n d i c a t i o n s  

r ece ived   f rom  the  r a i lways .  F o r   p u r p o s e s   o f   t h i s   s t u d y ,  
it has  been  assumed  that  rates w i l l  f a l l  mid-point  between 

these  upper   and lower limits. ( A n  a t t e m p t  t o  d e f i n e   t h e  

probable  r a t e  l e v e l  more p r e c i s e l y   w o u l d  be s p e c u l a t i v e  
only  s i n c e  i t  i s  i n   t h e   p r o c e s s  of a c t u a l   n e g o t i a t i o n   w i t h  

t h e  r a i l w a l - s  t h a t   t h e  r a t e  w i l l  b e   f i n a l l y   d e t e r m i n e d . )  
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Route 

FIGURE 3-3  

ESTIMATED RAILWAY COSTS AND TARIFF 

Mine t o  B i g  Bar Creek 

B i g  Bar Creek 
G l e n f r a s e r  t o  

Mine t o   A s h c r o f t  . 

Mine t o  Oregon 
J a c k  Creek 

Mine t o  Squamish/ 
B r i t a n n i a  

G l e n f r a s e r   t o  
Squamish/Bri tannia  

Mine t o   R o b e r t s  Bank 

Basque t o   R o b e r t s  Bank 

Capi ta l  

0.65 

0.55 

0 . 4 0  

0 . 2 0  

1 . 0 0  

0 . 7 5  

0.55 

0 . 4 5  

Opera t in s   To ta l  

1.15   1 .80  

1 .05  1 .60  

0 . 4 5  0 . 8 5  

0 .30  0 .50  

2 .10   3 .10  

1 . 8 0  2.55 

2.50 3 .05  

2.20 2 . 6 5  

F r e i q h t  

6.50 

4.75 

6 .75  

6.45 

The o p e r a t i n g   c o s t s  shown i n   F i g u r e  3-3 are based  upon 

formuiae  developed  by  the  McPherson  Royal  Commission on 
T r a n s p o r t a t i o n .   B a s e   d a t a   f o r   c a l c u l a t i o n  of these costs 

was t a k e n   f r o m   t h e   r a i l w a y   t r a n s p o r t   p u b l i c a t i o n s   o f  

Stat is t ics  Canada f o r   t h e   y e a r s  1 9 6 4  t o  1 9 7 4  p r o j e c t e d  

t o   J a n u a r y  1 9 7 6  a n d   a d j u s t e d   f o r   t h e   s i g n i f i c a n t   r a t e   o f  

i n f l a t i o n   w h i c h   o c c u r r e d   i n  1 9 7 5 .  

3.1.2 U n i t  Train  Loading a t  t h e  Mine S i t e  

To load  unit t r a i n s  a t  t h e  mine s i t e  would   requi re  an 
e l e v a t i n g   c o n v e y o r   f r o m   c o a l   s t o r a g e   f e e d i n g  i n t o  a su rge  

b i n  moun ted   ove r   t he   t r acks  (see F igure  3 - 4 ) .  The t r a i n  

would  be  f lood  loaded as it p a s s e s   t h r o u g h   t h e   f a c i l i t y  
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a t  a speed  of  about 1 / 2  mile pe r   hour .   Th i s   f ac i l i t y   wou ld  

have  an i n i t i a l   c a p i t a l   c o s t  of $ 0 . 4  m i l l i o n .  A t  an i n t e r e s t  

r a t e  of t e n   p e r c e n t  t h e  a n n u a l   c a p i t a l   c o s t  would be $ 0 . 1  

m i l l i o n .  The f a c i l i t y  would   be   opera ted   in   conjunct ion   wi th  

t h e  mine s t o r a g e   a n d   o p e r a t i n g   c o s t s   a r e   i n c l u d e d   i n   t h o s e  

shown f o r   t h e  mine s t o r a g e   i n   p a r a g r a p h  3.3.1.  

J 

One of   the  most  common a n d   e f f e c t i v e   s y s t e m s   f o r   u n l o a d i n g  

u n i t   t r a i n s  i s  i l l u s t r a t e d  i n  F igu re  3 - 4 .  Two r o t a r y  

dumpers  would  be  required t o   h a n d l e   t h e  volume  of  Hat Creek  

c o a l  w i t h  d o u b l e   l o o p   t r a c k a g e   a n d   t r a i n   i n d e x e r s   f o r  

advancing   comple te   t ra ins   th rough  the   dumpers .   In   th i s  
f a c i l i t y ,   c o a l   f r o m   t h e   r a i l  cars would be dumped i n t o  

r ece iv ing   hoppe r s   and   e l eva ted   f rom  the re   t o   g round   l eve l  

s t o r a g e  by conveyor. 

1 T h i s  f a c i l i t y  would  have  an i n i t i a l   c a p i t a l   o u t l a y   o f  $ 5 . 2  

mi l l ion   and   would   have   an   annual   cap i ta l   cos t   o f  $0 .8  m i l l i o n  

assuming  an i n t e r e s t   r a t e  of t e n   p e r c e n t .   O p e r a t i n g   c o s t s  

would be approximately $0 .7  m i l l i o n   a n n u a l l y .  

3 .1 .4  Loading  for   Automated  Train  Operat ion 

The r e l a t i v e l y   s h o r t   t r a i n s   c o n t e m p l a t e d   i n   t h e   r a i l w a y  

serv ice  f rom  the  mine t o  Oregon Jack  Creek would be loaded 

from an e leva ted   bunker   which   would   have   suf f ic ien t   capac i ty  

t o   l o a d   t h e   e n t i r e  t r a i n  w i t h o u t   r e f i l l i n g .  The bunker 

would be f i l l e d  by  an e l eva t ing   conveyor   and   t he  r a i l  cars 

would   be   loaded   by   g rav i ty   f rom  hydraul ica l ly   opera ted   shear  

g a t e s   a s   t h e   t r a i n   p a s s e s   b e n e a t h   t h e   b u n k e r   ( s e e   F i g u r e  

3 - 5 ) .  

The e s t i m a t e d   c a p i t a l   c o s t  of t h i s  f a c i l i t y  would be about  

$1 .6  mi l l i on   and   t he   annua l   cap i t a l   cos t   wou ld   be  $ 0 . 3  

m i l l i o n ,   a s s u m i n g   a n   i n t e r e s t  rate o f   t e n   p e r c e n t .   O p e r a t i n g  
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costs a r e   i n c l u d e d   i n   t h e   m i n e   s t o r a g e   c o s t s  as desc r ibed  

in   paragraph   3 .3 .1 .  

3 .1 .5  Unloading  Automated  Trains 

The  bottom-dump r a i l  cars which  would be u s e d   i n   t h i s   c a s e  

would  have t h e i r  d i scha rge   door s   opened   au tomat i ca l ly   a s  

t h e   t r a i n   p a s s e s   o v e r  a l o n g   r e c e i v i n g   h o p p e r   a t   t h e  

d e s t i n a t i o n .  T h e  product   would  then  be moved f rom  the  

hopper t o  s t o r a g e   v i a  an e l eva t ing   conveyor .  (See 
Figure  3-5.)  The c a p i t a l  a n d   o p e r a t i n g   c o s t s   o f  t h i s  

f a c i l i t y   a r e   i n c l u d e d   i n   t h e   e s t i m a t e s   f o r   s t o r a g e  and 
o t h e r   t r a n s f e r   f a c i l i t i e s   a t  Oregon  Jack Creek  a s  shown 

in   paragraph   3 .2 .3 .  

3 , l .  6 Overland  Conveyor F a c i l i t i e s  

Three   ove r l and   conveyor   a l t e rna t ives  were cons idered  i n  

some depth  i n  t h i s   s t u d y .  One l i n e   c o n n e c t s   t h e  mine wi th  

a p l a n t  s i t e  a t  Harry  Lake.   The  second  l ine  f rom  the 

mine s i te  ove r   t he   C lea r   Moun ta in   r ange  t o  G l e n f r a s e r  

p r o v i d e s   a l t e r n a t i v e   a c c e s s   t o  B.C.  R a i l  f o r   s e r v i c e s   t o  

Big B a r  Creek,  Squamish o r   B r i t a n n i a .  A t h i r d   l i n e  

c o n n e c t s   w i t h   r a i l   a t   t h e   h e a d   o f  Oregon Jack Creek t o  
ca r ry   p roduc t  t o  a p l a n t  s i t e  a t  A s h c r o f t   o r   t o   t r a n s f e r  

p r o d u c t   t o  C . N . R .  o r  C.P.R.  nea r   Ashc ro f t  fo r  t r a n s p o r t -  
a t i o n   t o   R o b e r t s  Bank. 

A s i n g l e  48  i n c h  wide conveyor ,   protected  f rom  wind  and 

p r e c i p i t a t i o n  by a cont inuous  cover such   as   the   one  

i l l u s t r a t e d   i n   F i g u r e  3-6,  would be able t o  h a n d l e   t h e  

an t ic ipa ted   vo lumes  of t r a f f i c  and   would   have   suf f ic ien t  

su rp lus   capac i ty   fo r   ca t ch -up   r equ i r emen t s   and   fo r   any  

peak ing   i n  t h e  volume of c o a l   t o  be moved. 

The r e l i a b i l i t y  of conveyors is comparable   wi th   o ther  

t ranspor ta t ion   components   cons idered  i n  t h i s   s t u d y .  I t  

was n o t   c o n s i d e r e d   d e s i r a b l e   o r   n e c e s s a r y ,   t h e r e f o r e ,   t o  
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prov ide   back -up   capab i l i t y   i n   t he   fo rm  o f  a second,   s tandby 

conveyor l i n e .  S u f f i c i e n t   s t o r a g e   c a p a c i t y   a t   t h e   p l a n t  

s i t e ,  o r   a t   t h e   i n t e r c h a n g e   p o i n t  i n  t h e   c a s e  of r a i lway /  
conveyor  combination,  would  be  necessary,  of c o u r s e ,   t o  

pro tec t   aga ins t   normal   b reakdowns  o r  de l ays  i n  t h e  t r a n s -  

po r t a t ion   sys t em.  

The e s t i m a t e d   c a p i t a l   c o s t s   f o r   t h e   c o n v e y o r   s y s t e m s   a r e  

' shown i n  Figure  3-7(a)   and t h e  es t imated   annual   and  u n i t  
c o s t s   i n c l u d i n g   c a p i t a l   a n d   o p e r a t i o n s   a r e  shown i n  

F igu re  3-7 ( b )  . Costs   of   access   roads  which  are   required 

fo r   i n spec t ion   and   ma in tenance   pu rposes  are i n c l u d e d   i n  
these es t ima tes .   Es t ima tes   do   no t   i nc lude   t he   cos t   o f   t he  

land  which  would  be  required  for   the  conveyor   and i t s  
access   road .  

3.2 STORAGE AND INTER-MODAL TRANSFER FACILITIES 

3 .2 .1  Mine Storage  and Reclaim 

S t o r a g e   a t   t h e  mine s i t e  w i l l  r e q u i r e   c o v e r   t o   p r o t e c t   t h e  

product  from ice and  snow. An e f f e c t i v e   f a c i l i t y   f o r   t h i s  

purpose is an  A-frame  shed  with a "paddle-wheel"   feeder/  

r ec l a imer .  (See F i g u r e   3 - 8 . )   S t o c k p i l i n g   i n t o   t h i s  
s t r u c t u r e   w o u l d  be by  overhead  conveyor and  t h i s   c o n v e y o r  

wou ld   be   ca r r i ed   beyond   t he   shed   t o   pe rmi t   s tockp i l ing  i n  
an  open  area for emergency  s torage.  

I t  was assumed t h a t   t h e   s t o r a g e   f a c i l i t y  would  be  require  d 

t o  accommodate f o u r   t o   f i v e   d a y s   o f   c o n s u m p t i o n ,  i . e .  a b o u t  
8 0 , 0 0 0  t ons  of l i v e   s t o r a g e   a n d  . 8 0 , 0 0 0  tons  of  emergency 

s t o c k .  



I I 1 I I I t 

Route 

Mine t o  Harry  Lake 

- Y) 

Distance  Mechanical  Electrical  C i v i  1 Total  3 
(S m i l l i o n s )  ( $  m i l l i o n s )  ( $  m i l l i o n s )  ( $  r n m n s )  3 = 

2 2.8 2 . 4  3.2 

I Mine t o  Glenfraser 1 2  15.6 1 1 . 0  2 1 . 7  48.3 I 
Oregon  Jack  Creek t o  A s h c r o f t  1 2  1 0 . 1  8.4 1 4 . 9  

F I G U R E  3-7 (b )  

ESTIMATED ANNUAL COST - CONVEYOR SYSTEMS 
T o t a l  

Vo 1 me Cap i t a l  Annual 
of Coal   Recovery  Operat ions 

( m i l l i o n  tons)  ( $  /Ton) ( $  /Ton) 

Mine t o  Harry  Lake 11 0 . 1 0  

Mine t o  G l e n f r a s e r  
- e n r o u t e  Big  B a r  Creek - enroute   Squamish or  

B r i t a n n i a  

11 0.65 

8.8  0.80 

Oregon Jack  Creek-Ashcroft  - e n r o u t e   A s h c r o f t  11 - e n r o u t e  Roberts Bank 8.8 
0.40 
0.55 

0.10 

0 .55  

0.70 

0 . 3 0  
0.40 

0.20 

1 . 2 0  

1 .50 

0.70 
0.95 

Note: A n n u a l   c a p i t a l   r e c o v e r y  assumes an in te res t  r a t e  of t e n   p e r c e n t  and a n   e s t i m a t e d  l i f e  of 
s e v e n   y e a r s  f o r  m e c h a n i c a l ,   f i f t e e n   y e a r s  for  e lectr ical  a n d   t h i r t y - f i v e   y e a r s  fo r  c i v i l  
components. 
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The e s t i m a t e d  cost o f   t h i s  s i z e  o f   f a c i l i t y  i s  $ 7 . 3  

m i l l i o n   w i t h   a n   a n n u a l   c a p i t a l   c o s t   o f  $0.9 m i l l i o n  a t  
an interest  r a t e   o f   t e n   p e r c e n t .   O p e r a t i n g  costs a r e  

e s t i m a t e d   a t  $0 .5  m i l l i o n .  

3 . 2 . 2  Conveyor t o  Ra i lway   T rans fe r   a t  
Glenf raser   o r   Basque  

The  t r a n s f e r   f a c i l i t y   a t   G l e n f r a s e r  wou ld   i nc lude   s to rage  

and   rec la im  as  w e l l  as a r a i l   c a r   l o a d e r ,  and  would  be 

s i m i l a r  i n  g e n e r a l  t o  t h e   o n e   a l r e a d y   d e s c r i b e d   f o r   t h e  

mine s i t e  (see F igure  3 - 8 ) .  I t  was c o n s i d e r e d   t h a t   s t o r -  

age   fo r   abou t  8 0 , 0 0 0  t ons   shou ld  be p r o v i d e d   a t   G l e n f r a s e r  

a s  a b u f f e r   a g a i n s t   i n t e r r u p t i o n   a n d   d e l a y   i n   t h e   c o n v e y o r  

and  railway l i n k s  i n   t h e   s y s t e m .  

T h e  c o s t s   o f   t h e s e   t r a n s f e r   f a c i l i t i e s   a r e   e s t i m a t e d   a t  

$7 .3  m i l l i o n   c a p i t a l   w i t h  a n  a n n u a l   c a p i t a l  cost o f  $0.9 

m i l l i o n   a t  an i n t e r e s t   r a t e   o f   t e n   p e r c e n t .   A n n u a l  

o p e r a t i n g   c o s t s  are estimated a t  $ 0 . 5  m i l l i o n .  

3 . 2 . 3  Railway t o  Conveyor   Transfer  
a t  Oregon Jack Creek  

The t r a n s f e r   o p e r a t i o n  a t  Oregon  Jack Creek  will i n c l u d e  

t r a i n  d i s c h a r g e  as p r e v i o u s l y   d e s c r i b e d   i n   p a r a g r a p h  
3 .1 .5  as p a r t  of t he  mine si te ope ra t ion ,   and   s to rage /  
reclaim f a c i l i t i e s .  I t  i s  assumed t h a t   s t o r a g e   s h o u l d  

b e   p r o v i d e d   a t   t h i s   l o c a t i o n  t o  p r o t e c t   a g a i n s t   i n t e r -  
r u p t i o n   o r   d e l a y   i n  t h e  ra i lway  and/or   conveyor  segments 
of the   sys tem.  

The e s t i m a t e d  costs of t r a n s f e r   f a c i l i t i e s  a t  Oregon Jack 
Creek are $5 .3  m i l l i o n   c a p i t a l   w i t h   a n   a n n u a l   c a p i t a l  

recovery  requirement   of  $ 0 . 8  m i l l i o n   a t  an i n t e r e s t   r a t e  

of t e n   p e r c e n t .   O p e r a t i n g   c o s t s  are e s t i m a t e d  a t  $ 0 . 5  
m i l l i o n  annua l ly .  
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3.3 SYSTEM COSTS AND ENVIRONMENTAL/SOCIAL IMPACTS 

The fo l lowing   pa rag raphs   con ta in  a b r i e f   d e s c r i p t i o n  of t h e  

t r a n s p o r t a t i o n   s y s t e m s   w h i c h   a r e  recommended f o r  t h e   s e v e r a l  

p o t e n t i a l   p l a n t  s i tes,  t o g e t h e r   w i t h  a summary of t h e  

economic ,   envi ronmenta l   and   soc ia l   impl ica t ions  of these 

sys tems.  To f a c i l i t a t e  a comparison  of costs and  impacts,  

a summary table i s  p r e s e n t e d   a t   t h e   e n d  of t h i s   s e c t i o n  
which  shows t h e   e s t i m a t e d  u n i t  cost of t r a n s p o r t a t i o n   t o  

e a c h   p l a n t  s i t e  as well as a r ank ing  of the   env i ronmen ta l  

and soc ia l  impacts .  

As would be expec ted ,   t he   mos t   economic   rou te   t o  some of 
t h e   p l a n t  sites p a s s e s   t h r o u g h   n a t i v e   I n d i a n   l a n d s .  Where 

t h i s   o c c u r s  an a l t e r n a t i v e   r o u t i n g  i s  considered  which  does 
n o t   r e q u i r e   t h e   u s e   o f   t h e s e   n a t i v e   I n d i a n   l a n d s .  T h e s e  
second o p t i o n s   a r e   r e f e r r e d  t o  a s   “ A l t e r n a t i v e  2 ”  i n   t h e  

fol lowing  review.  

Note t h a t   t h e   e s t i m a t e s   o f   c a p i t a l   a n d   o p e r a t i n g   c o s t s  con- 

t a i n e d   i n  t h i s  r e p o r t  are i n   J a n u a r y  1 9 7 6  d o l l a r s  as 
r eques t ed  i n  t h e  terms of r e f e r e n c e  and an i n t e r e s t   r a t e  

of t e n   p e r c e n t   h a s   b e e n   a p p l i e d   i n  a l l  c a l c u l a t i o n s  of 
a n n u a l   c a p i t a l   r e c o v e r y .  

3.3.1 P l a n t  S i t e  a t   t h e  Mine  Mouth 

The  handling  system. for  coa l   f rom  the   mine   t o   t he   mine  

mouth  would be common t o   a l l  schemes  and  should be cons ide red  

a s   p a r t  of t h e  mine  operat ion.   For   comparat ive  purposes ,  

t h e n ,   t h e r e   a r e  no cos t s   and   no   env i ronmen ta l   and   soc i a l  

i m p a c t s   a s s o c i a t e d   w i t h   t r a n s p o r t a t i o n  t o  t h i s   p l a n t  s i te .  
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3.3.2 P l a n t  S i t e  a t  Harry  Lake 

An o v e r l a n d   c o n v e y o r   a s   i n d i c a t e d   i n   F i g u r e  3-9 i s  t h e  

optimum  means  of t r a n s p o r t i n g  coal over  t he  approximate 

2 miles f rom  the  mine to   Harry  Lake.  The s y s t e m  i n  t h i s  

case  would  comprise   of  a s i n g l e  4 8  inch  wide  conveyor,  

p ro t ec t ed   f rom  wind   and   p rec ip i t a t ion  by  a cont inuous  

cover  . 

E s t i m a t e d   c o s t s   f o r   t h i s   s y s t e m   a r e  as fo l lows:  

F I G U R E  3-10 

ESTIMATED COST - HARRY LAKE 

Caui ta l  . ~~ 

Capi t a l   Amor t l za t ion   Opera t ions  Tota l  L ~ -7- 

( $ m i l l i o n s )  ( $/Ton)  ($/Ton)  ($/Ton) 

Mine s t o r a g e  
and   rec la im  7 .3  0 .08  

Conveyor 8 . 4  0.10 
__ 

TOTAL 1 5 . 7  
- 

0.05 0.13 

0.10 0.20 

0.33 
- 

The e n v i r o n m e n t a l   i m p a c t   o f   t h i s   a l t e r n a t i v e   w o u l d   b e  
r e l a t i v e l y   i n s i g n i f i c a n t .  A p o t e n t i a l   i n t e r f e r e n c e  by t h e  

conveyor   wi th   the  movement of ungula te   such   as   deer   and  

1 moose i n   t h e   H a r r y  Lake a rea   can   be   eas i ly   overcome by 

p rov id ing   pas sage  ways  under  the  conveyor l i n e .  From 
t h e   s o c i a l   s t a n d p o i n t ,   t h i s   t r a n s p o r t a t i o n   s y s t e m   a p p e a r s  

ko have   f ew  impac t s ,   e i t he r   pos i t i ve  or n e g a t i v e .  
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3 . 3 . 3  P l a n t  S i t e  a t  Big  Bar C r e e k  

a )   A l t e r n a t i v e  1 

u n i t  t r a i n   o p e r a t i o n  i s  p o s s i b l e   i n  t h i s  a r e a   f o l l o w i n g  t h e  

route  of  Hat Creek from  the m i n e  t o   C a r q u i l e ,   t h e n   v i a   t h e  

proposed  Ashcroft/Clinton  Connector t o   C l i n t o n   a n d   a l o n g  a 

new r a i l  l i n e  t o  Big  Bar Creek .  (See   F igure  3-11.) The 

e s t i m a t e d   c o s t  of t h i s   a l t e r n a t i v e  i s  as fo l lows :  

F I G U R E  3-12 ( a )  

ESTIMATED  COST - B I G  BAR CREEK - ALTERNATIVE 1 

C a u i t a l  

Mine s t o r a g e /  
r e c l a i m /   c a r  
l oad ing  

Railway 

R a i l   c a r  
unloading 

TOTAL 

( S m l l l l o n s )  
C a p i t a l  

7 . 1  

6 0 . 0  

5.2 
- 
7 2 . 9  

Amor t i za t ion   Opera t ions   To ta l  
( $/Ton)  ($/Ton) ( $/Ton 1 

0 . 0 9  

0 . 6 5  

0 .07  

0 . 0 5  

1.15 

0.06 

0 . 1 4  

1 .80 

0.13 
- 
2.07 
- 

The c o n s t r u c t i o n   o f  a ra i lway  be tween  the  mine and  Carqui le  

a long   t he   Ha t  C r e e k  Valley  would  have a s i g n i f i c a n t   h y d r o -  

l o g i c a l   i m p a c t   a s  a r e s u l t  o f   t h e   n e e d   f o r   t h e   r a i l w a y   t o  

c r o s s   t h e   c r e e k  a t  several loca t ions .   I ' he   ma in   impac t   o f   t he  

no r the rn   l eg   be tween   C l in ton   and   B ig  B a r  Creek i s  t h e   l e n g t h  

o f   t h e  r a i l  l i n e  and   t he   consequen t   a l i ena t ion   o f  a r e l a -  

t i v e l y   l a r g e  amount  of  land. I n  t h i s   r e g a r d ,  it i s  f e l t  

t h a t   t h e   p o t e n t i a l   i m p a c t s   o f   t h i s   a l t e r n a t i v e  on f o r e s t r y ,  

f i s h   a n d   w i l d l i f e ,   c a n   b e   r e d u c e d   t o   m o d e r a t e   l e v e l s   t h r o u g h  
c a r e f u l   p l a n n i n g   a n d   c o n s t r u c t i o n   o f   t h e   r a i l w a y .  
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From t h e   s o c i a l   s t a n d p o i n t  a s ign i f i can t   impac t   wou ld  

r e s u l t   f r o m   t h e   r e l a t i v e l y   l a r g e  amount  of  land  which i s  
r e q u i r e d   f o r   t h e   r a i l w a y   r i g h t - o f - w a y ,   w i t h  1 0 0  o f   t h e  

approximate 680 a c r e s  coming  f rom  nat ive  Indian  lands.  

This   nega t ive   aspec t   would   appear  t o  more t h a n   o f f s e t  

the   economic   advantage   to   nearby   communi t ies   o f   the   ra i l -  

way c o n s t r u c t i o n   a n d   o p e r a t i o n .  

b )  A l t e r n a t i v e  2 

Th i s   a l t e rna t ive   wh ich   does   no t   enc roach  upon n a t i v e  

I n d i a n   l a n d s ,   r e q u i r e s  a conveyor   l ine   f rom  the   mine  

s i t e  t o   G l e n f r a s e r   a n d  'a  t r a n s f e r  a t  t h a t   p o i n t   t o   u n i t  

t r a i n s   f o r   t r a n s p o r t a t i o n  v ia  t h e   e x i s t i n g  B.C. R a i l  l i n e  

t o   C l i n t o n   a n d  a new r a i l  l i n e   f r o m   t h e r e   t o   B i g   B a r  

Creek. (See  Figure  3-11.)  

Estimated c o s t s   a r e   a s   f o l l o w s :  

F I G U R E  3-12 ( b )  

ESTIMATED COST - B I G  BAR CREEK - ALTERNATIVE 2 

! l ine   s torage /  
rec la im 

3verland  conveyor 

; t o rage / r ec l a im/  
J a r   l o a d i n g  

Railway 

Rai l   car   un loading  

POT AL 

C a p i t a l  
( $ m i l l i o n s )  

7.3 

48.3 

7.3 

54.3 

5 . 2  

121.3 

C a p i t a l  
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FIGURE 3-11 PLAN OF C0P.L TRA!~SPORTATION SYSTEMS 
- BIG BAR CREEK PLANT SITE 

ALTERNATIVE 

ALTERNATIVE 1 

Source: Swan Wooster Engneermg Co. Lid 



prom an environmental viewpoint, this routing is only 

moderately better than Alternative 1. Although it avoids 

the negative impacts on ~the Hat Creek Valley, there are 
erosion problems which would be difficult to overcome in 
the construction of a conveyor through the Sallus Creek 
area. 

Land alienation is the major social consideration, moderated 
somewhat in this routing as compared with Alternative 1 by 

avoiding the native Indian lands in the Hat Creek Valley. 
On balance, however, this alternative also appears to have 
a significant negative impact. 

3.3.4 Plant Site at Ashcroft 

a) Alternative 1 

Unit train is the optimum transportation mode in this case 

following the route of Hat Creek to Carquile and then south 
via a new rail line to the plant site near Ashcroft. 
(See Figure 3-13.) The estimated cost of this alternative 
is as follows: 

FIGURE 3-14(a) 

ESTIMATED COST - ASHCROFT - ALTERNATIVE 1 

,ne storage/ 
iclaim/car 
lading 

lilway 

Ii1 car unloading 

ITAL 

Capital 
Capital Amortization Operations 

(Smillions) ($/Ton) ($/Ton) 

7.7 0.09 0.05 

37.7 0.40 0.45 

5.2 0.07 0.06 

50.6 
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r 1 
The major environmental concern in this case would be the 

significant impact on hydrology in the Hat Creek Valley 
with the railway crossing the creek at several locations. 

From a social standpoint, the economic benefits from the 
operation of the railway would be more than offset by the 
negative effect of land alienation including 140 acres 

of native Indian lands and potential urban land in the 
vicinity of Cache Creek. Four separate Indian Reserves 

would be affected by this routing. On balance this 

alternative-is expected to have a negative impact of 
relatively major proportions. 

b) Alternative 2 

This option which does not require the use of native 
Indian lands, takes the southern route from the mine to 

the head of Oregon Jack Creek by rail with a transfer at 
that point to conveyor for transportation to the plant. 
(See Figure 3-13.) Estimated.costs are as follows: 

FIGURE 3-14(b) 

ESTIMATED COST - ASHCROFT - ALTERNATIVE 2 

Mine storage/ 
reclaim/car 
loading 

Railway 
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storage 
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TOTAL 

Capital 
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FIGURE 3-13 PLAN OF COAL TRANSPORTATION SYSTEMS 
- ASHCROFT PLANT SITE 

ALTERNATIVE 2 
K-- 

Source: Swan Wooster Engmeermg Co. Ltd 
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The conveyor section in this case would follow the deeply 

incised Oregon Jack Creek Valley and would present potential 
environmental problems in soil erosion, revegetation of 
disturbed areas due to a high salt content in the soil, and 
some interruption of the natural seepage. Careful location 
and construction of the conveyor would be necessary to 

reduce these potential impacts to moderate proportions. 

The major social considerations would be the frequent train 
movements which could be a source of annoyance to the few 
residents of the Upper Hat Creek Valley. The economic 

stimulus would be an off-setting factor, however, to give 
this route a slightly favourable assessment. 

3.3.5 Plant Site at Squamish or Britannia 

a) Alternative 1 

Unit trains in this case would follow a route from the mine 
site to Pavilion and then on B.C. Rail to the plant site. 

(See Figure 3-15.) 

The estimated cost of this alternative is as follows: 

FIGURE 3-16(a) 

ESTIMATED COST SQUAMISH/BRITANNIA ALTERNATIVE 1 

Capital 
Capital Amortization 

($ Million) ( $/Ton) 
Operations 

($/Ton) 

.ine storage/reclaim 
car loading 

ailway 

ail car unloading 

7.7 0.~11 0.06 0.17 

72.8 1.00 2.10 6.50* 

5.2 0.09 0.08 0.17 

Total 
[S/Ton) 

OTAL 85.7 

Estimated railway freight tariff. 
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The primary concerns from the environmental standpoint 

would be the extensive cut-and-fill which would be 
required for construction in the area of Pavilion Lake. 
Proper contouring and revegetation would be required to 
prevent erosion. 

From the social viewpoint, a major concern would be the 

alienation of approximately 80 acres of native Indian 

land plus 25 acres of land in Marble Canyon Park. It 
seems likely that recreationalists as well as local 
residents would both object strongly to the noise of 

trains operating frequently through the canyon. 

b) Alternative 2 

This alternative which does not encroach upon native 

Indian land would utilize conveyor from the mine to 
Glenfraser and then transfer to B.C. Rail for transport- 
ation to the plant site. (See Figure 3-15.) 

Estimated costs are: 

FIGURE 3-16(b) 

ESTIMATED COST - SQUAMISH/BRITANNIA ALTERNATIVE 2 

Capital 
Capital Amortization Operations Total 

($ Million) (S/Ton) ($/Ton) ( S/Ton 

Mine storage/reclaim 

Conveyor 

Storage/reclaim/rail 
car loading 

Railway 

Rail car unloading 

7.3 0.10 0.06 0.16 

48.3 0.80 0.70 1.50 

7.3 0.10 0.06 0.16 

51.6 0.75 1.80 4.75* 

5.2 0.09 0.08 0.17 

119.7 

*Estimated railway freight tariff. 
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FIGURE 3-15 PLAN OF COAL TRANSPORTATION SYSTEMS 
- SQUAMISH/BRITANNIA PLAXT SITES 

ALTERNATIVE 1 



The major environmental concern is the conveyor section 

between the mine site and Glenfraser. Erosion problems on 

this section would be difficult to overcome. 

Land alienation as a result of the conveyor right-of-way 
would be the major social consideration in this routing. 

3.3.6 Plant Site at Roberts Bank 

a) Alternative 1 

Unit train is the optimum alternative following a new rail 

line from the mine site to Carquile, the Ashcroft/Clinton 
Connector to the C.N.R. or C.P.R. mainline and then one or 
the other of these railways to Roberts Bank. (See Figure 

3-17.) The estimated cost of this alternative follows: 

FIGURE 3-18(a) 

ESTIMATED COST - ROBERTS BANK ALTERNATIVE 1 

Capital 
($ Million) 

Mine storage/reclaim 7.7 0.11 0.06 0.17 

Railway 37.8 0.55 2.50 6.75 

Rail car unloading 5.2 0.09 0.08 0.17 

7.09 TOTAL 50.7 

*Estimated railway freight tariff. 

Capital 
Amortization 
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The primary environmental concern is the hydrological 

impact on Hat Creek with the need for the railway to 
cross the creek at several locations. 

A significant social impact can be anticipated from the 

large amount of land which is required for the railway 
right-of-way. About 680 acres of land would be required 
between the mine site and Carquile with about 100 acres 

of this total from native Indian lands. 

b) Alternative 2 

This alternative which does not require the use of native 
Indian lands would utilize railway from the mine site to 
the head of Oregon Jack Creek, conveyor from there to 

the C.P.R. and/or C.N.R. mainlines at Basque and then via 
the C.P.R. or C.N.R. to Roberts Bank. The estimated cost 

of this alternative is as follows: 

FIGURE 3-18(b) 

ESTIMATED COST - ROBERTS BANK - ALTERNATIVE 2 

Capital 
Capital Amortization 

($ Million) 
Operation 

(S/Ton) ($/Ton) 

Mine storage/reclaim 
/car loading 8.9 0.13 0.06 

Car unloading/storage 5.3 0.09 0.06 

Overland conveyor 33.4 0.55 0.40 

Storage/reclaim/load 7.3 0.10 0.06 

Railway 30.9 0.45 2.20 

Rail car unloading 5.2 y 0.09 0.08 

Total 
($/Ton 

0.19 

0.15 

0.95 

0.16 

6.45* 

0.17 

TOTAL 91.0 

*Estimated railway freight tariff 

8.07 
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FIGURE 3-17 PLAN OF COAL TFtANSPORTATION SYSTEMS 

- ROBERTS BANK PLAXT SITE 

ALTERNATIVE 1 

Source: Swan Woaster Engineemg Co. Ltd 

ALTERNATIVE 2 
;,'ono,ed 'i,,ln,. Cl'erlord 
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Careful location and construction of a railway would be 

necessary in this case in the segment from the mine to 
Oregon Jack Creek because of potential problems in soil 
erosion. Revegetation is difficult in this area because 
of high salt content in the soil. 

This routing would have a slightly favourable impact on 
balance on the Hat Creek region due to the economic 

stimulus created by the construction and operation of a 
railway. 

3.4 SUMMARY OF COAL TRANSPORTATION ALTERNATIVES 

Figure 3-19 contains a summary of the estimated cost per 
ton for each of the alternative transportation systems to 

each of the potential thermal plant locations. This 
summary also contains an environmental and social ranking 

for each of the systems. This ranking is in numbers from 
one to nine with the nun&r one assigned to the alternative 
which appears to have the least impact and progressively 
higher numbers assigned to alternatives which have a pro- 
:frcssively greater negative effect. The detailed analysis 
cf environmental and social impacts can be found in 
Pplendices D and E. 

The effect of doubling the volume of coal is also shown in 
Figure 3-19. In general, it would be necessary to duplicate 
the cargo carrying facilities(conveyor line, rail cars and 

ioconotives) in order to handle the additional volume. 
There would be some economies of scale in that the same 
right-of-way could be used for a second conveyor and the 
szmn railway lines could accommodate the increase in trains. 

These economies would be relatively minor, however, and it 
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is not expected that the unit costs would be much lower 

for the increased volumes than those which are indicated 
in Figure 3-19. 

The general traffic growth which is predicted for both 

C.N.R. and C.P.R. lines through the Fraser Canyon to the 
Lower Mainland is expected to create some future capacity 
problems. The addition of Hat Creek coal would advance 
the date that action will have to be taken to increase 

the capacity of these lines. There appears to be adequate 
capacity on the B.C.R. line to Squamish or Britannia even 
with the doubling of Hat Creek volume to about 64,000 

tons per day. 

3.5 TRANSPORTATION OF ASH 

The study of the possibilities for the transportation of 

ash was limited to a brief examination of the technical 
feasibility of returning ash from the plant sites to the 

mine in the same equipment which is used to transport 
the coal. 

It is possible to handle ash on a conveyor provided 
proper dust collection and containment facilities are 
incorporated into the system. The conveyor systems which 
are proposed in this report would have to be increased 
in capacity to handle ash as well as coal. It is not 
considered practical to handle ash in the type of rail 
cars which are proposed for coal. The air-slide type of 
tank cars which are used for cement and other similar 

products would likely be required for ash in order to 
minimize the dust problem. The overhead gravity-flow 
system for loading railway cars and the rotary dumpers 
for discharge would also be inappropriate for ash, again 

because of the dust containment problems. In conclusion, 
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1 then, it would appear that an entirely separate system of 

railway operation would be required if ash is to be 
returned from the plant site to the mine. 

then, it would appear that an entirely separate system of 

railway operation would be required if ash is to be 
returned from the plant site to the mine. 
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SECTION 4 . 0  

ROAD TRANSPORT 

4 . 1  ROAD REQUIREMENTS 

T h i s   s e c t i o n   o f   t h e   r e p o r t  is concerned  with  highway 

a c c e s s   t o   t h e  mine  and t o   e a c h   o f   t h e   s e v e n   p l a n t  s i tes .  
Cons ide ra t ion  i s  g i v e n   t o   t h e   c a p i t a l   c o s t  of  develop- 

i n g   r o a d s ,   t h e   i m p a c t   o f   a d d i t i o n a l   t r a f f i c  on e x i s t i n g  

highways  and  the  social   and  environmental   impact   of   the  

new roadway f a c i l i t i e s .   F o r   g e o g r a p h i c a l   r e f e r e n c e   t h e  

reader i s  d i r e c t e d  t o  t h e  maps i n  Appendix F. 

Roads i n t o   t h e  mine  and p l a n t  are n e c e s s a r y   t o  accommodate 

employees ,   s a l e s   and   s e rv i ce   r ep resen ta t ives ,   emergency  

s e r v i c e s ,   d e l i v e r i e s   f o r  some types  of supp l i e s   and  

s i g h t - s e e r s .   T h e s e   r o a d s  w i l l  a l s o   s e r v e   a s   a c c e s s  

r o u t e s   f o r   c o n s t r u c t i o n   m a t e r i a l s .  The a n t i c i p a t e d   l e v e l s  

of t r a f f i c  w i l l  r e q u i r e  a good c l a s s   o f  two  lane,  a l l -  
weather ,   paved   h ighway,   cons t ruc ted  t o  p r o v i n c i a l  

s t a n d a r d s   f o r   g r a d e s   a n d   c u r v e s .  

One  of the requi rements  of t h e  t e r m s  of r e f e r e n c e   f o r  t h i s  

s tudy  was t o  i d e n t i f y  a t  l ea s t  o n e   a l t e r n a t i v e   r o u t e  for 
each   l oca t ion   wh ich   wou ld   avo id   fu r the r   a l i ena t ion   o f  

n a t i v e   I n d i a n   l a n d s .  

The f o l l o w i n g   p a r a g r a p h s   d e s c r i b e   t h e   a l t e r n a t i v e   r o u t e s  

f o r  access t o   t h e  mine  and t o   e a c h   o f   t h e   p l a n t  s i tes 
and  provide estimates of cost and  an  assessment  of  envir-  

onmenta l   and   soc ia l   impact .  
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4 . 2  MINE ACCESS 

T h e r e   a r e   f o u r   p o t e n t i a l   r o u t e s   t h a t   c o u l d   p r o v i d e   r e a s o n -  

a b l e   a c c e s s   t o   t h e  m i n e  a rea .   These   rou te s   a r e :  

An upgraded Highway 1 2  f r o m   C a r q u i l e   t o   t h e  

nor thern   end   of   the   Hat  Creek Val ley  then  on a 

new r o a d   t o   t h e  m i n e  s i t e .  This   route   would 

p rov ide   d i r ec t   access   f rom  the   communi t i e s  of 
C l i n t o n ,  Cache Creek and  Ashcroft   wi th   approxi-  

m a t e   t r a v e l l i n g   d i s t a n c e s   o f   3 1  miles, 2 0  miles 

and 2 6  miles, r e s p e c t i v e l y .  

A new h ighway  fo l lowing   the   rou te  of Medicine  and 

Cornwal l   Creeks   f rom  the   v ic in i ty  of A s h c r o f t   d i r e c t l y  

west t o   t h e  m i n e  a r e a .   T h i s   r o u t e   a l s o   p r o v i d e s  good 
a c c e s s   t o  t h e  Ashcroft/Cache Creek  a r e a  w i t h  d i s t a n c e s  

of  1 9  and 2 2  m i l e s ,   r e s p e c t i v e l y ,   f r o m   t h e  m i n e .  The 
d i s t a n c e   t o   C l i n t o n  i s  approximately 4 6  miles v i a  

t h l s  r c d t e .  

A new road  which  follows  Oregon  Jack C r e e k  from 

Highway 1 some t h r e e  miles sou th   o f   t he   Ashc ro f t  

t u rn -o f f  up t o   t h e   H a t  C r e e k  Val ley   and   then  

n o r t h   t o   t h e  m i n e  s i t e .  The d i s t a n c e s   t o   A s h c r o f t ,  

Cache Creek and   C l in ton   a r e  29 miles, 35 miles, 
and 56 m i l e s ,   r e s p e c t i v e l y .  

An upgraded   h ighway  f rom  Li l looe t   nor th   a long   the  
F r a s e r  Canyon and   t hen   t h rough   t he   Pav i l l i on  Lake/ 

Marble Canyon V a l l e y   t o  Hat Creek  a n d   s o u t h   t o  

t h e  m i n e  ove r   ex i s t ing   roads .   Th i s   rou te   wou ld  

r equ i r e   ex t ens ive   upgrad ing .  The t r a v e l l i n g  

d i s t a n c e  i s  about  35 miles f r o m   L i l l o o e t   t o   t h e  

mine. 
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The b e s t   a l t e r n a t i v e   f o r  mine access a p p e a r s   t o   b e  

a l t e r n a t i v e   a )  as descr ibed   above   because :  

. I t  i s  t h e   m o s t   c e n t r a l i z e d   r o u t e   p r o v i d i n g  

t h e   l o w e s t   a v e r a g e   t r a v e l l i n g   d i s t a n c e   t o  

th ree   o f   t he   fou r   ma jo r   communi t i e s   i n   t he  

a r e a ;  
. C a p i t a l   c o s t   f o r   t h i s   r o u t e  is s i g n i f i c a n t l y  

lower t h a n   f o r   t h e   o t h e r   a l t e r n a t i v e s ;   a n d  

. I t  i s  a r e l a t i v e l y   e a s y   d r i v i n g   r o u t e   w i t h  

reasonable   g rades   and  curves over most of  

i t s  l e n g t h .  

Th i s   rou te ,   however ,   has  a d i sadvan tage  i n  t h a t   f u r t h e r  

a l i e n a t i o n  o f   n a t i v e   I n d i a n   l a n d s  wou 

upgrading of t h e   e x i s t i n g   h i g h w a y .  

The s e c o n d   a l t e r n a t i v e ,   r o u t e   b ) ,   h a s  

a v e r a g e   d r i v i n g   d i s t a n c e   t h a n   r o u t e  a 

.1 

.)  

d be   caused   by   the  

a s l i g h t l y   h i g h e r  
, is more c o s t l y  

and  has  more d i f f i c u l t   g r a d e s   a n d  curvatures .  I t  does ,  

however,   have  the  advantage of p r o v i d i n g  access t o   t h e  

m i n e  s i t e  w i t h o u t   f u r t h e r   a l i e n a t i o n   o f   n a t i v e   I n d i a n  
l ands .  

Route c )  h a s  a d r i v i n g   d i s t a n c e   s i g n i f i c a n t l y   h i g h e r   t h a n  
that of routes a )   a n d  b ) ,  i s  more c o s t l y ,   a n d  w i l l  be t h e  

most d i f f i c u l t   t o   d r i v e   b e c a u s e   o f   g r a d e s   a n d  curvatures .  
I t  may b e   p o s s i b l e   t o   c o n s t r u c t   t h i s   r o u t e   i n t o  t h e  area 
w i t h o u t   f u r t h e r   a l i e n a t i o n   o f   n a t i v e   I n d i a n   l a n d s .  

R o u t e   d )   a p p e a r s   t o   b e   i n f e r i o r   t o   t h e   o t h e r   a l t e r n a t i v e s  

i n   t h a t  it h a s  a d r i v i n g   d i s t a n c e   g r e a t e r   t h a n   t h e   a v e r a g e  

achieved  by r o u t e s  a )  a n d   b ) ,  a h i g h   c a p i t a l   c o s t   b e c a u s e  

o f   ex t ens ive   upgrad ing   t o   p rov ide   p rov inc ia l   h ighway  

s t a n d a r d s ,   a n d   d i f f i c u l t   d r i v i n g   c o n d i t i o n s   b e c a u s e   o f  

g rades   and   cu rva tu res .  
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The approx ima te   cap i t a l   cos t   fo r   upgrad ing   and /o r   con -  

s t r u c t i n g  new roads  on r o u t e s   a ) ,   b ) ,   a n d  c)  are e s t i m a t e d  

a t  $ 4  m i l l i o n ,  $ 1 2  mi l l i on ,   and  $15 m i l l i o n ,   r e s p e c t i v e l y .  

I t  i s  a n t i c i p a t e d   t h a t  the i n c r e a s e d   t r a f f i c   g e n e r a t e d  by 

t h e  mine  development w i l l  have a r e l a t i v e l y   s e v e r e   i m p a c t  

on t r a f f i c   l e v e l s  on  Highway 1, p a r t i c u l a r l y   i n   t h e  summer 
months,   but  w i l l  n o t   s e r i o u s l y   a f f e c t  Highways 1 2  o r  9 7 .  

The impacts  on  highway t r a f f i c   f o r   t h e   f o u r   r o u t e s  would 

p r o b a b l y   b e   i n   t h e  same r a n g e   w i t h   r o u t e  c ) ,  p o s s i b l y   b e i n g  

the   mos t   severe   because  it would  put  more t r a f f i c   o n t o  

Highway # 1. 

T h e  b e s t   a c c e s s  r o u t e  i n t o   t h e  mine  area would be r o u t e  a )  

w h i c h   u t i l i z e s  Highway 1 2  t o  i t s  j u n c t i o n   w i t h   t h e  Hat 

Creek  Valley  and a new r o a d   s o u t h   t o   t h e  mine s i te .  The 
o t h e r   r o u t e  f o r  f u r t h e r   c o n s i d e r a t i o n ,  as t h e  o p t i o n  which  

a v o i d s   f u r t h e r   a l i e n a t i o n   o f   n a t i v e   I n d i a n   l a n d s ,  i s  
a l t e r n a t i v e   b ) ,  a new highway  cons t ruc ted   v ia   Cornwal l   and  

Medicine Creeks.  

The e n v i r o n m e n t a l   a n d   s o c i a l   c o n s i d e r a t i o n s  f o r   r o u t e s  
a )  and  b)  which were s e l e c t e d   a s   t h e   b e s t   a l t e r n a t i v e s  are 

as fo l lows :  

(1) 

a)   Upgrading  of Highway 1 2  f rom  Carqui le  t o  t h e  mine 
s i t e :  
The upgrading of Highway 1 2  f rom  the   mine   t o  Highway 9 7  

r e q u i r e s  some widening  and f i l l  i n  areas where   t he  creek is  
p r e s e n t l y   c o n s t r i c t e d  by road   bank .   This   widening   of   the  

yoad   bed   could   cause   increased   channel iza t ion .  A l l  o t h e r  
s n v i r c n m e n t a l   s e n s i t i v i t i e s   a r e   l o w ,   m a k i n g   t h i s   a l t e r n a t i v e  

the   mos t   acceptab le   f rom  an   envi ronmenta l   po in t   o f   v iew.  

(1) The e n v i r o n m e n t a l   a n d   s o c i a l   c o n s i d e r a t i o n s   g i v e n  i n  

by TLRA Environmental   Research  Analysts   Ltd.   and 
t h i s   s e c t i o n   a r e   e x t r a c t e d   f r o m   t h e   r e p o r t s   p r e p a r e d  

B.C.  R e s e a r c h   w h i c h   a r e   a t t a c h e d   t o   t h i s   r e p o r t  as 
Appendices D and E. 
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H a l f   t h e   l e n g t h   o f   t h i s   s e c t i o n   o f  Highway 1 2  i s  w i t h i n  

the   bounds  of t h e  two r e se rves   o f   t he   Bonapa r t e   Ind ian  

Band.  The l a n d   r e q u i r e m e n t s   a r e   n o t   l a r g e   b u t   c o u l d   b e  

a ma t t e r   o f   cons ide rab le   conce rn .  

The  lowest   average  commuting  dis tance  f rom  Ashcroft ,  

Cl in ton   and  Cache Creek g i v e s   t h i s   a l t e r n a t i v e   t h e   b e s t  

s o c i a l   r a n k i n g  as a mine access r o u t e .  

b )  New Road via  Cornwall   and  Medicine  Creeks: 

T h i s   a l t e r n a t i v e   w o u l d   r e q u i r e   c o n s t r u c t i o n   o f  a new road  

t ak ing   advan tage   o f  some s t r e t c h e s  of e x i s t i n g  d i r t  t r a c k .  

The new r o a d   p a s s e s   t h r o u g h   g o o d   p r o d u c t i v e   f o r e s t  a t  

the   headwa te r s   o f   t he  two creeks. I t  a l s o   t r a v e r s e s  a 

f a i r ly   na r row  s t eep - s ided   va l l ey   wh ich   c r ea t e s   modera t e  

conce rn   fo r   t he   impac t   on   f i sh   and   w i ld l i f e .   Env i ron -  

m e n t a l l y   t h i s   c o r r i d o r   r a n k s  a d i s t a n t   s e c o n d  t o  t h e  

upgrading  of  Highway 1 2 .  

From t h e  soc ia l  s t a n d p o i n t ,   t h i s   a l t e r n a t i v e  i s  p r e f e r r e d  

s i n c e  it d o e s   n o t   a l i e n a t e   n a t i v e   I n d i a n   l a n d   a n d  

commuting d i s t a n c e s  are r e l a t i v e l y   s h o r t .  

4 . 3  PLANT ACCESS 

The road  access a l t e r n a t i v e s   c o n s i d e r e d   i n   t h i s   s t u d y   f o r  

e a c h   t h e r m a l   p l a n t   l o c a t i o n ,  are as fo l lows:  

a) Mine  Mouth P l a n t  

T h i s   p l a n t  s i t e  would be i n   t h e   i m m e d i a t e   v i c i n i t y  of t h e  

proposed  mine  and  would  therefore   use  the same road 
system as t h e  mine. The  commentary  on cos ts   and   impacts  

d e s c r i b e d  i n  the p r e v i o u s   s e c t i o n   f o r  mine access  would 

b e   t h e  same f o r   t h i s   p l a n t  s i te .  T r a f f i c   l e v e l s   w o u l d  
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b e   s l i g h t l y   h i g h e r   b u t   t h i s  increase would no t  be   expec ted  
t o   c r e a t e   s i g n i f i c a n t   a d d i t i o n a l   p r o b l e m s .  

b )   Har ry  Lake P l a n t  S i t e  

Access t o  t h i s  p l a n t  would be o v e r   t h e  same road  system 
s e r v i n g   t h e  mine e x c e p t   t h a t  some 6 miles of new road  would 

have t o  be   cons t ruc ted   f rom  the  mine t o   t h e   p l a n t  s i t e  i f  

t h e  Hi9hway 1 2  a l t e r n a t i v e  i s  s e l e c t e d .   ? h e   e s t i m a t e d  cost 
of t h i s   e x t e n s i o n  would  be  approximately $ 4 . 5  m i l l i o n .  If 

the  Medicine-Cornwall  Creek a l t e r n a t i v e  i s  s e l e c t e d   f o r  mine 
access, an a d d i t i o n a l   o n e  mile b r a n c h   t o   t h e   p l a n t  w i l l  be  

r e q u i r e d .   C a p i t a l   c o s t   i n   t h i s   c a s e  would  be  about $1 
m i l l i o n .  

?he   envi ronmenta l   ?nd   soc ia l   impacts   o f   road   access   in to  

t h i s   p l a n t  s i t e  would   be   the  same as f o r   t h e  mine  mouth 
p l a n t .  

C )  Big  Bar  Creek  Plant S i t e  

T h e r e   a r e   t h r e e   p o s s i b l e   a c c e s s   r o u t e s   t o   t h e   B i g  B a r  Creek  

p l a n t   s i t e :  

1. A s u b s t a n t i a l   u p g r a d i n g   o f   a n   e x i s t i n g   r o a d   f r o m  i ts  

i n t e r s e c t i o n   w i t h  Highway 9 7 ,  6 miles n o r t h   o f   C l i n t o n ,  t o  
a p o i n t   a b o u t  6 miles s h o r t   o f   t h e   p l a n t  s i t e  t h e n   v i a  a 

new r o a d   t o   t h e   p l a n t .  ?he d i s t a n c e ,   f r o m   C l i n t o n ,   o v e r  

t h i s   r o u t e  i s  41 miles. 

2 .  An u p g r a d i n g   o f   t h e   e x i s t i n g   r o a d   f r o m   C l i n t o n   t o   n e a r  

Kel ly  Lake a n d   s u b s t a n t i a l   u p g r a d i n g  of t h e   r o a d  from Ke l ly  
Lake t o  a p o i n t   a b o u t  6 miles f r o m   t h e   p l a n t  s i t e  then  con- 

s t r u c t i o n   o f  a new r o a d   t o   t h e   p l a n t .   T h i s   r o u t e   p r o v i d e s  

access t o   C l i n t o n   w i t h  a t r a v e l l i n g   d i s t a n c e  of 39 miles. 
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3 .  A new road   f rom  Pav i l l i on   no r th   a long   t he   F rase r  

River t o  Big Bar Creek,  t hen  V i a  Big  Bar Creek  and west 
t o   t h e   p l a n t  s i t e .  

A l t e r n a t i v e  3 was r e j e c t e d   a s  a v i a b l e   a l t e r n a t i v e  on 

apparent   eco logica l   and   economic   g rounds .  An access  

r o u t e   i n   t h i s   c o r r i d o r   w o u l d   r u n   t h e  r i s k  o f   i n t e r f e r i n g  

wi th   the   b ig   horn   sheep   and  deer popu la t ion .  The s t e e p  

' n a t u r e   o f  t h e  F r a s e r   R i v e r  Canyon i n   t h i s   a r e a  would a l s o  

make c o n s t r u c t i o n  more e x p e n s i v e   a n d   d i f f i c u l t  when 

c o m p a r e d   w i t h   t h e   f i r s t   a l t e r n a t i v e .  

The second route as out l ined  above,   even  though it has 

t h e   a d v a n t a g e   o f   b e i n g   s h o r t e r   t h a n   t h e   f i r s t   r o u t e ,  

p a s s e s   t h r o u g h   r e l a t i v e l y  more d i f f i c u l t   t e r r a i n   t h a n  

a l t e r n a t i v e  1. and  would t h e r e f o r e   b e  more e x p e n s i v e   t o  

cons t ruc t   and  more d i f f i c u l t   t o   d r i v e .  

F o r   t h e   a b o v e   r e a s o n s ,   t h e   f i r s t   a l t e r n a t i v e   a p p e a r s   t o  

be  opt imum.  'The  es t imated  cost   of   this   route   would  be 

i n   t h e   o r d e r   o f  $20 m i l l i o n .  

The environmental   impact  of t h e  s e l e c t e d   a l t e r n a t i v e  

could be f a i r l y   s e v e r e   w i t h   r e g a r d   t o   w i l d l i f e   a n d  

a g r i c u l t u r a l   s e n s i t i v i t y .  O t h e r  envi ronmenta l   cons ider -  
a t i o n s  would  be  moderate. 

The extreme  dis tance  f rom t h i s  p l a n t  s i t e  t o  e x i s t i n g  

communities i s  a major  drawback.  Furthermore, a road- 
way from  north of Cl in ton   would   requi re   about  250 a c r e s  

of l a n d ,  a one-company  town  would  have t o  b e   c r e a t e d  

a n d   t h e   c o s t   o f   t h e   s o c i a l   i n f r a - s t r u c t u r e   t o g e t h e r  

w i t h  t h e  i s o l a t e d   l o c a t i o n  makes t h i s   a l t e r n a t i v e  

unappeal ing  f rom a s o c i a l   p o i n t   o f   v i e w .  
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d )   A s h c r o f t  P l a n t  S i t e  

Road a c c e s s   i n t o   t h i s   p l a n t  s i t e  would   be   v ia  a 1 m i l e  

connec t ion   to   the   Trans-Canada  Highway a t  a p o i n t   a b o u t  

3 miles s o u t h   o f   A s h c r o f t .  The e s t i m a t e d   c a p i t a l   c o s t  of 
t h i s   s h o r t   e x t e n s i o n  i s  i n   t h e   o r d e r   o f  $ 0 . 5  m i l l i o n .  

The i n c r e a s e d   h i g h w a y   t r a f f i c   i n   t h i s  case would  aggrevate  

an   a l r eady   conges t ed   s ec t ion  of Highway 1 between  Ashcroft  
a n d   t h e   p l a n t  s i t e .  

T h i s   a d d i t i o n a l   o n e  mile roadway  would   have   no   s ign i f icant  
env i ronmen ta l   impac t   and   no   s ign i f i can t  social  i m p a c t   a p a r t  

f rom  the   i nconven ience   o f   t he   add i t iona l   h ighway   conges t ion  

r e f e r r e d   t o   a b o v e .  

e )  Squamish  Plant  S i t e  

I t  was  assumed t h a t  access i n t o  a p l a n t  s i t e  i n  the  Squamish 

a r e a  wou ld   be   v i a   ex i s t ing   roads .  I t  i s  a l so  assumed t h a t  

many of t h e   e m p l o y e e s   a t   t h e   p l a n t   w o u l d   l i v e   i n   t h e   S q u a m i s h  

a rea .   The re fo re ,  little c a p i t a l   w o u l d   b e   r e q u i r e d   f o r   r o a d s  

and   the  access r o a d   t o   t h e   p l a n t   w o u l d   h a v e  l i t t l e  impact  
on ex is t ing   h ighways   and   on   the   envi ronmenta l  or s o c i a l  

s t r u c t u r e s  i n  t h e  area. 

f )  B r i t a n n i a   P l a n t  S i t e  

The c o n c l u s i o n s   o n   t h i s   p l a n t  s i t e  a r e   t h e  same as t h o s e  
f o r  Squamish   except   tha t  a p l a n t  i n  t h i s   a r e a   c o u l d   i n c r e a s e  

t r a f f i c   l e v e l s  on  Highway 9 9 ,  c o n t r i b u t i n g  t o  conges t ion  

on t h i s   r o u t e   d u r i n g   p e a k   p e r i o d s .  

g )   Rober t s  Bank P l a n t  S i t e  

No p r o b l e m s   a r e   f o r e s e e n   i n   o b t a i n i n g   r o a d   a c c e s s   t o   t h i s  

p l a n t  s i t e  s ince t h e   e x i s t i n g   r o a d   s y s t e m   a p p e a r s   t o   b e  able 
t o   e a s i l y   a b s o r b   t h e   i n c r e a s e d   t r a f f i c  levels.  
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4.5 SUMMARY 

A summary of  roadway  routes for a c c e s s   t o   t h e  mine s i t e  
and  the  power  plants  i s  con ta ined  i n  F igure  4-1. The 

summary i n c l u d e s   e s t i m a t e s  of c a p i t a l   r e q u i r e m e n t s  as 
well a s  a ranking  of envi ronmenta l  and s o c i a l  impaci' 

In t h i s   r a n k i n g ,   t h e  number  one i s  as s igned  zo t h e  

a l t e r n a t i v e   h a v i n g   t h e   l e a s t   i m p a c t   w h i l e   p r o g r e s s i v c l y  

h igher   numbers   a re   ass igned  t o  a l t e r n a t i v e s  w i t h  a 

grea te r   nega t ive   impac t .  The d e t a i l e d   r e v i e w  Df 

environmental   and social  c o n s i d e r a t i o n s   c a n  be found 

i n  Appendices D and E. 
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2 .  

1. 
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1. 
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1. 

1. 

FIGURE 4 - 1  

~" ROAD REQUIREMENTS AND COSTS 
.. PREFERRED ROUTES 

Route Length  of C a p i t a 1  Environmental  Soc ia l  
Cons t ruc t ion  cost Rank Rank 

Highway # 1 2  

Medicine/ 
Cornwall  

SAME  AS MINE 

Highway # 1 2  

Medicine/ 
Cornwall 

Northwest from 
C l i n t o n  

From  Highway $1 

None Required 

None Required 

None Required 

- 5 . 0  1 

1 2 . 0  2 

6 

1 

41 

4 . 5  1 

1 . 0  2 

2 0 . 0  3 

0 . 5  Nominal 

- Nominal 

- Nominal 

- Nominal 

* A l t e r n a t i v e  1 t o  Harry Lake would apply i f  A l t e r n a t i v e  1 t o  t h e  mine i s  selected. ** A l t e r n a t i v e  2 t o  Harry Lake would apply i f  A l t e r n a t i v e  2 t o  t h e  mine i s  selected. 



m 

.' I 

I 

I 

I 

I 

.L 

I 

L 

I 

I 

.I 

I 

I" swan wooster 

SECTION 5 . 0  

AIRPORT LOCATION 

5.1 AIRPORT REQUIREMENTS 

T h i s   s t u d y   o f   p o t e n t i a l   a i r s t r i p  s i tes  n e a r   t h e   c o a l   d e p o s i t  

was completed as p a r t   o f   t h e   o v e r a l l   t r a n s p o r t a t i o n   s t u d y  

r equ i r emen t s   fo r   t he   p roposed   Ha t  Creek Development. The 

purpose of t h i s   e x a m i n a t i o n  was t o   d e t e r m i n e  a l o c a t i o n  

t h a t   s a t i s f i e d  B.C. H y d r o ' s   r e q u i r e m e n t s   a n d   a t   t h e  same 
time bene f i t t ed   nea rby   communi t i e s .  To a c c o m p l i s h   t h i s ,  

t h e   p o t e n t i a l   a i r p o r t   f a c i l i t y   r e q u i r e m e n t s  were e s t a b -  

l i shed   and   bo th   ex i s t ing   and  new a i r s t r i p  s i t e  a l t e r n a t i v e s  

i n   t h e   r e g i o n  were i n v e s t i g a t e d .   I n   a d d i t i o n  a b r i e f  
i n v e s t i g a t i o n  of deve lopment   p rocedures   and   f inanc ia l  

s u p p o r t   p o s s i b i l i t i e s  was also completed. 

B .C .  Hydro r e q u i r e   a n   a i r p o r t   l o c a t i o n   t h a t   m i n i m i z e s  

t r a v e l  times a n d   d i s t a n c e s   t o   t h e   m i n e  s i t e  development 

and t o  a r e g i o n a l   t h e r m a l  power p l a n t   i f   o n e  i s  l o c a t e d  i n  
t h a t   a r e a .  

The f a c i l i t y  would a l s o  be deve loped   fo r   t he   gene ra l   and  

emergency use of local  a n d   i t i n e r a n t   f l y e r s .   T h e r e  are 
inc reas ing   numbers   and   t ypes   o f   a i r c ra f t   be ing   u sed  by 

p r iva t e   owner s   fo r   bus iness   and /o r   p l easu re .  A s  well ,  i f  

s u i t a b l y   l i c e n c e d ,   t h e   f a c i l i t y   c o u l d   p r o v i d e  an a l t e r n a t e  

l a n d i n g   s t r i p   f o r   s c h e d u l e d  a i r l i nes  and a l o c a l i z e d  

l a n d i n g   s t r i p   f o r  mercy f l i g h t s  and  water  bombers.  

The a i r s t r i p  s i z e ,  access and   loca t ion   requi rements   were  

determined i n  c o n s u l t a t i o n   w i t h  B . C .  Hydro ' s   Chief   P i lo t ,  

M r .  George  Williamson.  The s i z e  a n d   c l a s s  of runway t h a t  
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Mr.. >"Ji.lI.ia:;son  r-cccxaiended fo r   t he   expand ing   r equ i r emen t s   o f  

t h e  ;cgion wr is  a 7 5 '  ty 3 5 0 0 '  Class  "C"  l i c e n c e d  runway. 

The quide   I . ines   for  r7 t y p i c a l  Class "C"  zoned  runway a r e  

i l l u s t r a t e d  on Figure  5-1. 

GUIDE  LINES FOR TYPICAL CLASS  %'AIRPORT RUNWAY 
S SWAN WOOSTER FIGURE 5 - 1  )c;l ENGiNEERING CO LTO 

" 

:ISTIPUG F A C i i I T I C S  5.2  EX 

A b r i e f   s u r v e y   o f   a l l   a i r p o r t s   o r   l a n d i n g   s t r i p s  i n  t h e  

r e q i o n  ~ , ~ ~ p l z t ~ d  EO d e t e r m i n e   w h a t   f a c i l i t i e s   a r e   a v a i l -  

abie. A summary o f   rhe   i n fo rma t ion   ava i l ab le   f rom  the  

B . C .  Ai ik t ion   Cozncl i  ar,d t h e  M.O.T. pub l i shed  VRF Char t  

Supp ienen t ,   desc r ib ing  tnese sma l l   and ,   i n   mos t   ca ses ,  
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u n l i c e n c e d   l o c a l   a i r p o r t s ,  i s  l i s t e d   i n   F i g u r e  5 -2 ,  The 

a p p r o x i m a t e   l o c a t i o n s   o f   t h e s e   e x i s t i n g   a i r s t r i p s   r e l a t i v e  

t o   t h e   p r o p o s e d  B.C.  Hydro  Development are shown  on t h e  

map i n  Appendix F .  

5 .3  ALTERNATIVE AIRPORT SITES 

The areas and f a c i l i t i e s   n e a r   t h e   p r o p o s e d   d e v e l o p m e n t  

were d i s c u s s e d   w i t h  Mr. Williamson t o   o b t a i n   h i s   i n p u t   t o  

t h e   s t u d y   r e g a r d i n g   b o t h  B.C.  Hydro's  requirements  and 

the  growing  needs of the   l oca l   communi t i e s .  

The  Hat Creek Val ley  was c o n s i d e r e d   u n s u i t a b l e   f o r   t h e  
a i r s t r i p   b e c a u s e   o f   t h e   r o u g h   s u r r o u n d i n g  t e r r a in  and 
t h e   p o s s i b i l i t y   o f   e x c e s s i v e   c l o u d   c o v e r .   T h i s   a r e a  

i s  a l s o  somewhat  more i s o l a t e d   f r o m   t h e   r e g i o n a l  

p o p u l a t i o n   c e n t r e s .  

The a rea   nor th   o f   Cache  Creek toward   Cl in ton   a long   the  

Bonaparte River was n o t   c o n s i d e r e d   d e s i r a b l e   f o r   t h e   a i r -  

por t   deve lopment   because  of the   nar row "Box" l i k e   v a l l e y  

cond i t ions .   Th i s   t ype  of c o n f i n e d   a i r s p a c e  limits t h e  
maneuverab i l i t y   o f   a i r c ra f t   and  i s  n o t   s u i t a b l e   f r o m   a n  
o p e r a t i o n s   a n d   s a f e t y   p o i n t  of view. 

The r e g i o n   c o n c l u d e d   t o   h a v e   t h e   b e s t   p o t e n t i a l   f o r   a n  

a i r s t r i p   i n   t h e   v i c i n i t y  of B . C .  Hydro's  proposed  develop- 

ment  was t h e   t r i a n g l e   r o u g h l y   c r e a t e d  by the   T rans  

Canada  Highway No. 1 between  Ashcroft  and  Cache creek 

a long   t he  west, the  Semlin  Valley  from  Cache Creek t o  

McAbee a long   t he   no r th   and   t he  Thompson River  from 

McAbee t o   A s h c r o f t   a l o n g   t h e   s o u t h .   T h i s   r e l a t i v e l y  open 

a i r s p a c e ,   p a r t i c u l a r l y   w i t h i n   a n d   a l o n g  t h e  mentioned 

c o r r i d o r s ,   w o u l d   a f f o r d  a i r c ra f t  room t o   s a f e l y   m a n e u v e r .  

I 
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FIGURE 5-2 

E X I S T I N G  AIRSTRIPS  

Name Type Length E l e v a t i o n  

Ashcrof t  VFR 2 , 0 0 0 '  1 , 7 0 0 '  

- 

B a r  Q Ranch VFR 2,650'  1 , 7 7 0 '  

C l i n t o n  

Kamloops 

Knutsford 

L i l l o o e t  

Lyt ton  

Notes : 

Source : 

VFR 3,082 '   3 ,650 '  

I F R  6,000 '  1,134 '  

VFR 1 ,530 '  3,280' 
VFR 2 , 4 9 0 '  850' 

VFR 2 , 4 5 0 '  9 2 2 '  

Loca t ion  

50°44'N/121019'W 

50°40'N/121016'W 

50°15'N/121034 'W 

Remarks 

Dirt, f a c i l i t i e s   i n  
town  3 miles e a s t .  

Grave l ,   f ue l   and  
f a c i l i t i e s   a t  an 
adjacent   Ranch.  

C l a y ,   f a c i l i t i e s   i n  
town 5 miles south-  
west. 
A s p h a l t ,   a l l   f a c i l -  
i t i e s ,  w a t e r   l a n d i n g  
a d j a c e n t  . 
Emergency on ly .  

nor th   end ,   watch  
G r a s s ,   s o f t   s a n d  

f o r   t u r b u l e n c e .  

Gravel, f a c i l i t i e s  
i n  town 1 m i l e  
southwes t .  

.VFR - Visua l   F ly ing  Ru les  

.IFR - Ins t rument   F ly ing   Rules  

B.C.  Av ia t ion   Counc i l ,   Min i s t ry   o f   T ranspor t  VFR Chart   Supplement.  

" -~ 
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W i t h i n   t h i s   t r i a n g l e ,   t h e   A s h c r o f t   a i r p o r t   c u r r e n t l y   s e r v e s  

t h e  communities  of  Ashcroft   which i s  a b o u t   t h r e e  miles t o  

t h e  east and  Cache Creek which i s  a b o u t   s i x  miles t o   t h e  
n o r t h .  The a i r s t r i p  i s  s i t u a t e d  on t h e  1 0 5  Mile P o s t  

Indian  Reserve 2 and i s  a l i g n e d   a p p r o x i m a t e l y   p a r a l l e l   t o  

the  Trans  Canada Highway No. 1 immediately t o   t h e  west. 
The  approximate  a l ignment   of   this   runway i s  shown  on 

F igure  5-4. This   l and  i s  l e a s e d   f r o m   t h e   n a t i v e   I n d i a n s  

a n d   c u r r e n t l y  i s  i n  t h e  las t  year   o f  a t h ree   yea r   ag ree -  

men t .  The c u r r e n t   a n n u a l   l e a s e   c o s t   o f  $558 i s  shared  

e q u a l l y  by the   Corpora t ion   o f   t he   V i l l age   o f   Ashc ro f t ,   t he  

Vil lage  of   Cache Creek and  the  Ashcroft   Aero  Club. The 

Aero Club i s  a l s o   r e s p o n s i b l e   f o r   t h e   m a i n t e n a n c e   o f   t h i s  

f a c i l i t y  . 

This  s i t e  was no t  c o n s i d e r e d   s u i t a b l e   f o r   t h e   p r o p o s e d  

development   for  two main   reasons ;   the   loca l   topography 

and  the  ownership  of   the  land.  The  runway is roughly i n  
l i n e  wi th  a h i l l   r i s i n g   t o  an e l e v a t i o n   o f  2 , 7 0 0  feet  

w i t h i n  10,000 feet  of t h e   n o r t h   e d g e  of t h e   l a n d i n g   s t r i p .  
A n o t h e r   h i l l ,   o f f  l i n e  t o   t h e   s o u t h   e a s t ,   w i t h i n  a 

h o r i z o n t a l   d i s t a n c e   o f  1 0 , 0 0 0  f e e t   h a s  an e l e v a t i o n   o f  

2 , 2 0 0  f e e t .  The tops  of b o t h   h i l l s  are decora t ed   w i th  a t  
l e a s t   o n e   r a d i o   t o w e r .   T h e s e   o b s e r v a t i o n s   d o   n o t   s a t i s f y  
t h e  runway approach   c l ea rances  specified by t h e  MOT for  a 
Class "C" l i c e n c e d   a i r p o r t .  The f a c t   t h a t   t h e  runway is 
l o c a t e d  on n a t i v e   I n d i a n   l a n d  may a l s o  limit t h i s  a i r p o r t ' s  
s u i t a b i l i t y   f o r   t h i s   p r o j e c t .  

I n  a d d i t i o n ,   f r o m   t h e   V i l l a g e   o f   A s h c r o f t ' s   p o i n t   o f   v i e w ,  

t h e   e x c a v a t i o n   r e q u i r e d   t o   e x p a n d   t h e   p r e s e n t  s i t e  would 

b e   c o s t l y   a n d   t h e   u n c e r t a i n   t e n u r e   o f   t h e   e x i s t i n g   l e a s e  

make t h e   e x i s t i n g   a i r p o r t   u n d e s i r a b l e   f o r   l o n g  term 
purposes .  

- swan woosler 
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An a l t e r n a t i v e  s i te  i n  t h e  Seml in  Va l l ey  w a s  o r i g i n a l l y  

proposed some time ago  by  the  Vil lage  of   Cache  Creek.   This  

s i t e  has   t he   d i sadvan tage   o f   be ing   l oca t ed  on p r i v a t e l y  

owned a g r i c u l t u r a l   l a n d   a n d ,   t h e r e f o r e   l i k e l y   s u b j e c t   t o  

t h e  B . C .  G o v e r n m e n t ' s   a g r i c u l t u r a l   l a n d   f r e e z e .   F o r   t h i s  

reason  and t h e  f a c t   t h a t  a more s u i t a b l e   a l t e r n a t i v e  new 

s i t e  was d e t e r m i n e d ,   t h e   p r e c i s e   l o c a t i o n   o f   t h e  Seml in  
V a l l e y   a i r s t r i p  w a s  n o t   e s t a b l i s h e d   i n   t h i s   r e p o r t .  

The a i r p o r t  s i t e  recommended  by M r .  G. Williamson  and 

suppor ted  by t h e   l o c a l   c o m m u n i t i e s  i s  s i t u a t e d  west of 

Highway N o .  1 n o r t h   o f   t h e   e x i s t i n g  refuse dump. F igu re  5-3 

shows the   approx ima te   pos i t i on ing   and   a l ignmen t  of t h e  

proposed  development. 

PROPOSED AIRSTRIP LOCATION 
fl  SWAN waasTER 
w ENGINEERING cc LTC FIGURE 5-3 
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The l i k e l y   p o s t   e x c a v a t i o n   e l e v a t i o n   o f  a proposed  runway 

on t h i s  s i t e  i s  2 , 0 0 0  f e e t   a b o v e  sea l e v e l .  A t  t h i s  

e l e v a t i o n   a n d   f o r   t h e   p r o j e c t e d   r e q u i r e m e n t s   o f   l o c a l  

communities  and  developments, M r .  Wi l l iamson  ind ica ted  

minimum runway dimensions of 75  f e e t  by 3 , 5 0 0  f e e t .  A 

runway wi th   these   d imens ions   and   the   necessary   c learance  

z o n e s   s p e c i f i e d  by t h e  MOT f o r  a C las s  "C" l i c e n c e d  

a i r p o r t  are shown on   F igure  5-1. The  runway al ignment  

shown  on F igu re  5-4 g e n e r a l l y  satisfies a l l   c l e a r a n c e  

requi rements   wi th   one   minor   except ion .  Beyond t h e  

b u i l d i n g  limit l i n e  t o  t h e  west, t h e  la teral  t r a n s i t i o n a l  

su r f ace   s lope   changes   f rom a 1 : 7 t o  a 1 : 5 s l o p e .  

O t h e r   s u i t a b l e  s i tes  i n   t h e   r e g i o n   t h a t   a l s o   s a t i s f y   t h e s e  

s p e c i f i e d   c l e a r a n c e s  were n o t   o b v i o u s l y   e v i d e n t .  

The Provinc ia l   Government ' s   l and   use  map f o r   t h e  area 
(Ashcrof t ,  B.C. MAP 921/NM, T h i r d   S t a t u s   E d i t i o n )   i n d i c a t e s  
t h a t   t h i s  s i te  is loca ted   on   surveyed   lands   which   a re  

noted  as a l i e n a t e d  or cove red   by   app l i ca t ion   unde r   t he  

Land A c t .  Although it was no t   con f i rmed ,   t he   l and  i n  t h e  

a r e a  i s  l i k e l y  leased t o  l o c a l   r a n c h e r s   f o r   g r a z i n g  

p u r p o s e s .   I f   t h i s  i s  t h e  case, t h e n   a c q u i r i n g   t h e   l a n d  

f o r   a n   a i r p o r t   s h o u l d   n o t   c a u s e   a n y   s p e c i a l   d i f f i c u l t i e s .  

The w e a t h e r   c o n d i t i o n s   i n  t h e  v a l l e y  were cons idered  
s u i t a b l e   f o r   t h e   p r o p o s e d   a p p l i c a t i o n .  The annual   p rec ip-  

i t a t i o n   f i g u r e s   a r e   r e l a t i v e l y  low and   t he  maximum 

average   wind   speed   for   the   peak  month i s  o n l y   s l i g h t l y  

g r e a t e r   t h a n  15 miles p e r   h o u r .  

The l o c a t i o n ,  when d e v e l o p e d ,   c o u l d   s e r v i c e   t h e   a i r p o r t  

requi rements   o f   a l l   loca l   communi t ies   and   deve lopments  

i n c l u d i n g   t h o s e   i n  Hat Creek Val ley .  Road access t o   t h e  

s i t e  i s  good w i t h   m a j o r   c o n n e c t i n g   r o u t e s   i n   t h r e e  

d i r e c t i o n s .  Cache Creek would  be less than   t h ree   mi l e s  

t o  the   nor th   and   Ashcrof t   would   be  less t h a n   f i v e  miles 

t o  t h e   s o u t h   e a s t .  

- 7 5  - 
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The b a s i c  and a n c i l l a r y   f a c i l i t y   r e q u i r e m e n t s   f o r   t h i s   p r o -  

posed V . F . R .  ( v i s u a l   f l y i n g   r u l e s )   a i r p o r t   d e v e l o p m e n t   w o u l d  

i n c l u d e   t h e   f o l l o w i n g :  

- wind  socks 

- approach   f l a sh   boa rds  

- runway ar.d runway  markers 

- o f f - r u n w a y   a i r c r a f t   p a r k i n g  

- ground  vehic le   access   and   park ing  

- gene ra l   pu rpose   g raded   s to rage  ar 

- and  fencing.  

ea 

The paving  of  t h e  runway  was  recommended t o   i n c r e a s e   t h e  

e f f i c i e n c y   o f  t h e  a i r p o r t   a n d   r e d u c e   t h e  damage t o   a i r p l a n e s  

caused by loose   s tones   and   po t -holes .   Also  a s m a l l   s h e l t e r  

w i t h  washroom f a c i l i t i e s  and a te lephone   could   be   added  
e v e n t u a l l y .  

;he c r d e - - o f - ; ; . a ~ . i i L ~ a e   c a p i t a l   c o s t  estimate f o r  a C l a s s  "C" 

zcned  a i r"--- t  r-L a t  ti.e pruposed   loca t ion   be tween  Cache   Creek  

ar,d Ashcrof t  i s  c!-towv~ i r .   F igure  5-4.  The  contingency 

amcant   includes aii r e q u i r e d   a n c i l l a r y   e q u i p m e n t .  N o  amount 

was iz?clu<eci ir. t h e  t c t z l   f o r   l a n d   a c q u i s i t i o n ,   b u i l d i n g s ,  

power o r   f u e l   s u p p l y .  NO e s t i m a t e  was made of   annual  

o p e r a t i n g   c o s t s .   T h e s e   c o s t s   t o   m a i n t a i n   a n   u n s u p e r v i s e d  

f a c i i i t y   e x c l u d i n g   a n y   a n n u a l   c h a r g e s   f o r   l a n d  use or t a x e s  

a r e   e x p e c t e d   t o   b e   n o m i n a l .  

- 7 6  - 
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ESTIMATED CAPITAL COST FOR 
AIRPORT DEVELOPMENT 

Desc r ip t ion  

C lea r ing  L Grubbing 

Excavat ion ( c u t  & f i l l )  

Drainage 

Grave l   su r f ac ing  

Runway base  paving 

Water  supply 

Access  road 

Fencing 

> 

Estimate Cost 

50 

900  

1 0 0  

50 
350 

150 

500  

150 

Cont ingencies  
Sub-Total  2,250 

250 

Tota l   2 ,500  

5 . 4  GOVERNMENT PARTICIPATION 

5 . 4 . 1  Fede ra l  

The F e d e r a l   G o v e r n m e n t ' s   p a r t i c i p a t i o n   i n  a development 
of t h i s   n a t u r e  would  depend on w h e t h e r   t h e   f a c i l i t y  was 

t o  b e   l i c e n c e d   a n d   w h e t h e r   f i n a n c i a l   a s s i s t a n c e  was 

a p p l i e d   f o r .  A s  t h e   a i r p o r t   l i c e n c i n g  body t h e  MOT must 

judge i f   t h e   f a c i l i t y   s a t i s f i e s   t h e i r   s p e c i f i e d   r e q u i r e -  

ments. F i n a n c i a l   a s s i s t a n c e   t o w a r d   t h e   c o n s t r u c t i o n   o f  

new a i r p o r t s  o r  f o r   t h e   i m p r o v e m e n t   o f   e x i s t i n g   a i r p o r t s  

i s  a v a i l a b l e   t o  Community G r o u p s . '   F o r   a i r p o r t s   t h a t   a p p l y  

and   qua l i fy  up t o  $175,000 i s  a v a i l a b l e   f o r   i n t e r m e d i a t e  

l o c a l   c l a s s i f i e d   a i r p o r t s   a n d  up t o  $ 1 0 0 , 0 0 0  f o r  small 
l o c a l   a i r p o t s .  
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The a p p l i c a t i o n   m u s t   b e  made t o   t h e   R e g i o n a l  Manager  of 
A i r p o r t s  by o r  on   beha l f   o f  a m u n i c i p a l i t y   o r   o t h e r   p u b l i c  

body. The m e a s u r e   o f   j u s t i f i c a t i o n   f o r   t h e   a i d  i s  based on 
a c o s t   b e n e f i t   s t u d y   c o n s i d e r i n g   s o c i o l o g i c a l   a n d   e c o n o m i c  

f a c t o r s .  T h i s  a s s i s t a n c e   d o e s   n o t   i n c l u d e   a n y   f i n a n c i a l  

a i d   t o w a r d   t h e   c o s t   o f   l a n d   a n d  w i l l  n o t   b e   p r o v i d e d   i n  

respec t   o f   any  work  performed p r i o r   t o   a p p r o v a l   o f  an 

a p p l i c a t i o n   f o r   f i n a n c i a l   a s s i s t a n c e .   D e t a i l s   o f   t h i s  

p rog rak   a r e   g iven   i n   t he   documen t ,   "F inanc ia l   Ass i s t ance  t o  
Cons t ruc t ion   and   Opera t ion   of   Munic ipa l   and   Other   Ai rpor t s"  

a t tached   as   Appendix  C. 

5 . 4 . 2  P r o v i n c i a l  

The P rov inc ia l   Governmen t   appa ren t ly   p rov ides   a s s i s t ance  
i n  t w o  forms. 

The Transport   Planning,  Research  and  Development  Bureau, 

Department  of  Transport   and  Communications,  can p rov ide  

a s s i s t a n c e   t o   m u n i c i p a l i t i e s   a n d   r e g i o n a l   d i s t r i c t s  i n  
p lanning   and   coord ina t ing  a p roposed   a i rpo r t   deve lopmen t  

wi th  t h e  MOT. Second ly ,   t he  Land  Management Branch, 

Department  of  Lands, Forests and Water Resources ,  may 

i s s u e  leases a t  nominal r en ta l s  of $25 .00  p e r   y e a r   f o r  a 

term of  up t o  2 0  y e a r s   t o   m u n i c i p a l i t i e s   a n d   r e g i o n a l  

d i s t r i c t s  wh ich   r equ i r e  Crown l a n d   f o r   a i r p o r t   p u r p o s e s .  

A p p l i c a t i o n s   f o r   a i r s t r i p s   f r o m   c o r p o r a t i o n s   s u c h   a s   m i n i n g  
companies ,   cons t ruc t ion   companies   o r  Crown c o r p o r a t i o n s  

are approved  by way of  a l e t t e r  o f   c o n s e n t   t o   c o n s t r u c t   a n  

a i r s t r i p  on Crown land.  There i s  no  annual r en ta l  payable  
i n   c o n n e c t i o n   w i t h  a l e t t e r  of consen t ,   however ,   t he   a i r -  

s t r i p  can  be  used by a n y o n e   r e q u i r i n g   t o   l a n d  a p l a n e ,  and 

t h e   a i r s t r i p   c a n   b e  t a k e n  o v e r  by t h e   P r o v i n c e   w i t h o u t  

any  compensation. 
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5.5 SUMMARY AND RGCOMMENDATIONS 

The p roposed   a i rpo r t   l oca t ion   be tween   Ashc ro f t   and  Cache 

Creek ,  west of  Highway No. 1 and  north of t h e   e x i s t i n g  

r e f u s e  dump would best s e r v e   t h e   r e q u i r e m e n t s  of B.C. Hydro 

and a t  t h e  same time a f fo rd   t he   l oca l   communi t i e s   an  

i m p r o v e d   a l t e r n a t e   t o   e x i s t i n g   a i r p o r t  s i tes.  The develop- 

ment  of a C l a s s  "C" zoned  runway a t   t h i s   l o c a t i o n  as 
'recommended by Mr. G. Will iamson, B .C .  Hydro ' s   Chief   P i lo t ,  

would  have  the  advantage  of   serving  the  growing  needs of 
the   su r round ing   communi t i e s   and   t he   poss ib i l i t y   o f   ob ta in -  

i n g  MOT p a r t i c i p a t i o n   a n d   e v e n t u a l   l i c e n c i n g .  The 

a p p r o x i m a t e   c a p i t a l  cost of c o n s t r u c t i n g   t h i s  class of  

runway a t   t h e   p r o p o s e d   l o c a t i o n  would  be i n   t h e   o r d e r   o f  

$2 .5  m i l l i o n .  

To f u r t h e r   d e t e r m i n e   t h e   s u i t a b i l i t y   a n d   a p p l i c a b i l i t y  of 
t h i s  s i t e  and  proposed  development ,   an  appl icat ion t o  t h e  

MOT f o r  a s i t e  i n v e s t i g a t i o n   a n d   e v a l u a t i o n   s h o u l d   b e  made. 

I f   t h e   r e s u l t s  of t h i s  more d e t a i l e d   s t u d y  are favourab le ,  

t h e n   a p p l i c a t i o n s   s h o u l d  be made by or on   beha l f   o f   t he  

l o c a l   c o m m u n i t i e s   t o   t h e  B.C. Government f o r  a l a n d   l e a s e  

f o r   a i r p o r t   p u r p o s e s   a n d  t o  the   Federa l   Government   for  

p l a n n i n g   a n d   f i n a n c i a l   a s s i s t a n c e .  
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SECTION 6 . 0  

TEST BURN COAL TRANSPORT 

6.1 TRANSPORTATION  REQUIREMENTS 

The l as t  t r a n s p o r t a t i o n   c o n s i d e r a t i o n   i n   t h i s   a n a l y s i s  i s  
t h e   t r a n s f e r r i n g   o f  5 0 , 0 0 0  tons   o f   coa l   f rom  the  Hat Creek 

Mine a r e a   t o   a n   e x i s t i n g   t h e r m a l / e l e c t r i c   p l a n t   i n   A l b e r t a .  

I n  order t o   d e v e l o p   t o t a l  costs for t h i s  move the  Sundance 

Power P l a n t   n e a r  Wabamun was assumed t o   b e   r e p r e s e n t a t i v e  

and  used t o  de te rmine   cos t s .  

The  movement o f   t h e  t e s t  bu rn   coa l  i s  expec ted  t o  take 

p lace   ove r  a f o u r  month p e r i o d   i n   e a r l y  1 9 7 7  well i n  
advance of t h e  rest o f   t he   deve lopmen t .   Th i s   ea r ly   da t e  

requi res   deve lopment  of a t empora ry   t r anspor t a t ion   sys t em 

independent  of t h e   u l t i m a t e   s y s t e m   s e l e c t e d  t o  s e r v e   t h e  

mine  and  thermal   plants .  

The temporary   na ture  of t he   sys t em  r equ i r ed  t o  move t h e  

c o a l   i n d i c a t e s   t r u c k   a n d  r a i l  h a u l   u s i n g   e x i s t i n g   r o a d s ,  

r a i l   l i n e s   a n d   o t h e r   f a c i l i t i e s   a s   f a r   a s   p o s s i b l e .  

Assuming t h a t   t h e   c o a l  w i l l  be mined   and   s tockp i l ed   a t  

t h e  mine s i t e ,  t h e  most p r a c t i c a l   s y s t e m   w o u l d  involve :  
f r o n t   e n d   l o a d e r s  a t  t h e  mine s i te  load ing   conven t iona l  

t rucks ;   t ruck   hau l   ove r   ex i s t ing   roads   (H ighways  1 2 ,  9 7  
and 1) t o   A s h c r o f t   o r   v i c i n i t y ;   t r a n s f e r   i n t o   r a i l   c a r s ;  

r a i l  haul  t o  t h e   p l a n t  s i t e .  

The f o l l o w i n g   p a r a g r a p h s   c o n s i d e r   t h e   a l t e r n a t i v e  si tes 
which  might   be  avai lable  a t  o r   n e a r   A s h c r o f t   f o r   t h e  

t r a n s f e r  of the   p roduc t   f rom t r u c k s  t o  r a i lway .  

- EO - 
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6.2 Review  of  Potential  Loading  Sites 

Since the  assumed  thermal  plant  location  in  Alberta  is on 
C.N.R.  trackage  only  sites  on  the C.N.R. in  the  vicinity 
of Ashcroft  were  investigated.  Where  possible it was 
assumed  that  rail  cars  would  be  loaded  with a front  end 
loader  from  a  stockpile  on  the  site  to  ensure  minimum 
capital  costs. At sites  where  excavation  costs  are  excess- 
ive  a  carpuller  system  and  loading  structure  would  be 
substituted. 

The  following sites, as shown on Figure 6-1, were  selected 
for  analysis. 

6.2.1 J&T Lumber  Site  (Mile  50-Ashcroft Sub-C.X.R.) 

This  site  is  located  approximately one nile  west of 
Ashcroft  on  land  owned  by  the Indians of Reservation $ 5  

(see  photo-1). C.1i.R. have in the  past leased this 
property  for  similar  use. The site  requires  minimum  pre- 
paration  to  establish  a  transfer  facility  (see  photo-2). 
A loading  system  using  front  end  loaders from a  stockpile 
directly  to  railcars is possible at this site. 

Photo 1 - Overview of Site  Viewed  Westward, 
J&T Lumber  Site 

", 
01 
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Photo 2 - View  Westward  at  Praposed Point of 
Switch, J & T  Lumber  Site 

Any  trackage  or  other  improvements  constructed  at  this 
site  have  potential  for  other  usage  after  the  coal  move 
is completed,  consequently, C.N.R .  might  be  willing  to 
share the construction  costs. 

It is anticipated  that  lease  arrangements  and  con- 
struction  of  the  necessary  track  would  require  approxi- 
mately 8 months  lead  time to complete. 
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6 . 2 . 2  Gateway Lumber S i t e   mile 49-Ashcroft  Sub-C.N.R.) 

The s i te  i s  l o c a t e d   c l o s e   t o  a s c h o o l   a n d   r e s i d e n t i a l   a r e a  

n e a r   t h e  C.M.R. S t a t i o n   i n   A s h c r o f t  (see photo-3) .  To g a i n  

a c c e s s   t r u c k s   m u s t   p a s s   t h r o u g h   t h e   r e s i d e n t i a l   a r e a .  A 

c a r p u l l e r   a n d   l o a ? ' "  s t .  : - . t E i ' e  d o u i d  be ileeded a t  t h i s  

s i t e  t o   l o a d   r a i l   c a r s   t o   m i n i m i z e   e x c a v a t i n g   c o s t s .  

Photo 3 - V i e w  Eastward, Gateway Lumber S i t e  

The proper ty ,   which  i s  c o n t r o l l e d  by  Evans  Products Co. 

Ltd . ,  i s  f o r  sale so the re   shou ld   be   no   ob jec t ion   f rom 
t h e  owners t o   e s t a b l i s h i n g  a t r a n s f e r  f a c i l i t y  a t  t h i s  

l o c a t i o n .  However, s i n c e   t h e   f a c i l i t y  i s  c l o s e   t o  a 
r e s i d e n t i a l   a r e a  w e  expec t  t h e  pub l i c   wou ld   ob jec t .  
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6.2.3 DuPont  Site (Mile  46.5-Ashcroft  Sub-C.N.R.) 

This  site  is  located  approximately  two  miles eas t  of 
Ashcroft (see photo-4)  on  property  owned  by  DuPont  of 
Canada  Ltd.  Because of its  location,  trucks  must  cross 
the  Ashcroft  bridge and  go  through  town  to  gain  access 
to it. A facility  using  carpullers  and a loading 
structure  would  have  to  be  provided  at  this  site  since 
excavation  costs  to  establish  a  front  end  loader  operation 
would be prohibitive. 

Photo 4 - View Eastward,  DuPont  Site 
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6 . 2 . 4  Mcnbee S i . t c  (Mile 41-Ashcroft  Sub-C.B.R.) 

T h i s  s i t e  i s  loca ted   approximate ly   seven  miles e a s t  of 
Ashcro f t  ( s e e  photos 5 and 6 )  and  would r e q u i r e  minimum 

s i t e  p r e p a r a t i o n   f o r  a c o a l   t r a n s f e r   f a c i l i t y .  I t  i s ,  

~ however,   about two mi les  away from Highway #1 and  approxi- 

ma te ly   e igh t   hundred   f ee t   be low  in   e l eva t ion .   Because   t he  

e x i s t i n g   r o a d  is  t o o   n a r r o w   a n d   s t e e p   f o r   t r u c k   a c c e s s ,  a 

cos t ly   road   mus t  be c o n s t r u c t e d .  

Photo 5 - Overview  of S i t e  Viewed  Westward, 
McAbee S i t e  
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The s i t e  and access road are p r i v a t e l y  owned by a l o c a l  
r anche r ,  Mr. J. C h r i s t i a n s o n .  

Th i s  s i te loca t ion   does   have   t he   advan tage   o f   be ing  
completely removed  from  public  view. 

6 .2 .5  Juniper   Beach S i t e  (Mile 38-Ashcroft Sub-C.N.R.) 

T h i s  s i te  is loca ted   approx ima te ly   e l even  miles east of 
Ashcrof t  (see photos  7 and 81 and r e q u i r e s  minimum pre-  
p a r a t i o n .  The p r o p o s e d   t r a n s f e r   f a c i l i t y  would  be 
approximately 0.1 miles from Highway #1 v ia   an   access  
road   t ha t   r equ i r e s   min ima l   upgrad ing   t o   hand le   coa l  
t r u c k s .  The s i te  i s ,  however ,   c lo se   t o  a campground  and 
v i s i b l e   t o  t h e  publ ic   f rom Highway #l. The s i t e  i s  a l s o  

p r i v a t e l y  owned and  used as a campground i n  t h e  summer 
months. 
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Photo 7 - Overview of Site Viewed  Eastward, 
Juniper Beach S i t e  
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6.2.6 E s t i m a t e d   C o s t s   f o r   C o a l   T r a n s f e r   F a c i l i t i e s  

The e s t i m a t e d   c o s t s   f o r   d e v e l o p i n g   t h e   c o a l   t r a n s f e r  
f a c i l i t i e s  a t  e a c h   o f   t h e   v a r i o u s   l o c a t i o n s   a r e  shown i n  

F igu re  6-2.  Lead time f o r   l a n d   l e a s e   n e g o t i a t i o n s ,  

s i t e  p r e p a r a t i o n   a n d   c o n s t r u c t i o n   o f   f a c i l i t i e s  i s  

e s t i m a t e d  a t  a minimum of   e igh t   mon ths   fo r   each   o f   t he  

a l t e r n a t i v e   l o c a t i o n s .  The J & T  Lumber s i t e  and   Juniper  

Beach s i t e  a r e   t h e   e a s i e s t  s i tes  t o  serve. The  o t h e r  

s i tes  r e q u i r e  more e l a b o r a t e   t r a n s f e r   f a c i l i t i e s  or 
expens ive   access   roads .  The J & T  Lumber s i t e  was 

s e l e c t e d   a s   o p t i m a l   a n d   u s e d   a s   t h e   l o c a t i o n   f o r   t r u c k /  

r a i l  t r a n s f e r   i n   t h e  rest o f   t h e   a n a l y s i s .  

FIGURE 6-2 COMPARISON OF COSTS FOR COAL 
TRANSFER FACILITIES 

E S T I M A T E D   C O S T  ( $ 1  TOTAL 
COST Site Prep. Access Track Site  Track Scale 

Engineerin1 (Struct.etc) Road IConstruct. Rental Rental  Rental BCont.(B% ($1 
J 8  Lumber 
I Mile 5 0 )  

Sateway  Lumber 
[Mile 49 ) 

DuPont Site 
(Mile 46 ) 

5.750 7.100 22.100 10,000 2.090 8.850 8.110 65,000 

199.000 22,100 10,000 2.090 8,850 36.960  279.000 

145,000 22,100 10,000 2.090 8.850  21,960  210,000 

Site 
5.500 150.000 22.100 10,000 2,090 8.850 29.460  228,000 (Mile 41) 

5,500 9.900 22.100 10,000 2,090 8,500 8,560  68.000 
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6.3 TRANSPORTATION 

6 .3 .1   Rai l   Haul  

C .X.  R a i l   h a v e   i n d i c a t e d   t h a t   t h e y  w i l l  h a n d l e   t h e   c o a l  
movement from  Ashcroft  t o  Sundance   u s ing   e igh t   t en -ca r  
sets of " 3 2 3 - s e r i e s ' '   t r i p l e   c r o s s h o p p e r  cars. The 
o p e r a t i o n  would be set  up t o  move 1 0  cars per   day ,   seven  
d a y s   p e r  week. The capac i ty   o f   t he   hoppe r s  i s  between 
8 2  an3 9 0  t o n s  so approximately 800 tons  per   day  must  be 

m a c ' e d  at t h e  t r a n s f e r   f a c i l i t y .  

A ;'~cb- t.-.'enty-car r a i l   s i d i n g  i s  needed t o   s u p p o r t   t h i s  
o: ~ i : ,.-L;~~.c.n. A wes t -bourd   "ser ies -300"   t ra in   would  set  o u t  
10 er .p t ies   each   day  t;riile l o a d i n g  i s  proceeding   on   another  
15-cay se t .  An eastbound "series-400" t r a i n  would p i c k  up 
10 l oads   each   day   and   spo t   t he   wa i t ing  empty set  r e a d y   f o r  
l o a d i n g .  

C.1i.R. h a v e   e s t i m a t e d   t h a t  it w i l l  t ake   s even   t en -ca r  sets 
t o   h a n d l e   t h e  move bu t   have   i nc luded   an   ex t r a  set  for 
"bad-order ' '   provis ions.  A t  8 0 0  t o n s   p e r   d a y   t h e  5 0 , 0 0 0  

t o n s   r e q u i r e s   a p p r o x i m a t e l y  63 days t o  comple t e   t he  move. 
Assuming t h e  move tak ing   p lace   be tween March 1 and  June 1 
n e x t   y e a r ,  it would l eave   approx ima te ly  30 d a y s   f o r  
u n f o r s e e n   d i f f i c u l t i e s .  

6 . 3 . 2  Truck  Haul 

The 5 0 , 6 0 0  t o n s   o f   c o a l  w i l l  be   mined  and  s tockpi led a t  
t h e   m i n e ,   r e a d y   f o r   l o a d i n g   i n t o   t r u c k s   w i t h  a f r o n t   e n d  
l o a d e r ,  by o the r s .   Coa l  w i l l  be  mined i n  a 3"-minus s i z e  
range .  
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Trucks  with  a  capacity of 25-30 tons  of  coal  would  be 
used on the  move  from  the  mine  site  to the railcar 
facility.  At 800 tons  per  day  approximately 32 truck- 
loads  per  day  are  needed  to  satisfy  the  daily  rail 
movement. 

The  logical  truck  route  is  via  Highway #12, Highway #97,  

Highway #1 and  then  into  Ashcroft,  using  the  southern 
entrance  into  the  town.  thereby  minimizing  the  disturbance 
of local  residents.  Another  route  via  Oregon  Jack  Creek 
road is possible,  however,  extensive  and  costly  upgrading 
is needed  to  permit  its  use  as  a  haul  road. 

6.3.3 Transportation  Costs 

Since  the  destination is on C.N.R. lines,  rail  costs  were 
obtained  only  from C.N.R. Truck  costs  were  obtained  from 
a  number of companies with experience  in  this  type  of 
bulk  move. 

Figure 6-3 summarizes  the  estimated  transportation  costs 
for  the  rail  haul,  truck  haul  and  the  total  for  various 
combinations. 

FIGURE 6-3 ESTIMATED  TRANSPORTATION  COSTS 
TEST BURN COAL 

COMPANY TRUCK  RAT1 RATE DISTANCE HAUL ROUTE 
RAIL PLUS 

(Miles-opprox.) ( $ / T O N )  

C.N.  Roil - 15.11 517 Ashcrof t /  Sundonce 

Trucking Contractor no. I 22.86 7.75 30.5 Hot Creek to Ashcroft 

I 
~~~~ ~ 

Trucking Contractor no. 2 Hat Creek to  Ashcroft 1 30.5 1 5.95 1 2 I .06 

Trucking  Contractor no. 3 lHot  Creek to Ashcroft I 30.5 I 5.36 I 20.47 
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6 . 4  SUMMARY 

The  s e l e c t e d   s y s t e m   f o r   t r a n s p o r t i n g   t h e  t e s t  bu rn   coa l  i s  
f ron t   end   l oade r   f rom  mine   s tockp i l e  t o  t r u c k ,   t r u c k   o v e r  

e x i s t i n g   r o a d s   t o   t h e  J & T  Lumber s i t e  a t  Ashcrof t   then  

C . N . R .  r a i l   t o  t h e  A l b e r t a   t h e r m a l   p l a n t .  The e s t ima ted  

c o s t   o f   t h i s   s y s t e m  is $20.50 t o  $ 2 3 . 0 0  f o r   t r a n s p o r t a t i o n  

c o s t s   p l u s  $ 6 5 , 0 0 0  c a p i t a l   i n v e s t m e n t   f o r  s i t e  development 

g i v i n g  a t o t a l   c o s t   p e r   t o n   o f  $ 2 1 . 8 0  t o  $24.30,  say  

$23 .00   per   ton .  

The o t h e r  t w o   c o n s i d e r a t i o n s   i n   t h e  tes t  b u r n   c o a l  move 

a re   env i ronmen ta l   and   l ead  time. 

The   major   envi ronmenta l / soc ia l   cons idera t ions  are 
d i s t u r b a n c e s   t o   l o c a l   r e s i d e n t s  by i n c r e a s e d   t r a f f i c  and 

c o a l   s p i l l a g e .  The envi ronmenta l   impact   should   no t   be  
s i g n i f i c a n t   b e c a u s e  of the  small amount   o f   coa l   to  be 

handled  over  a r e l a t i v e l y   s h o r t   p e r i o d   o f  time. The 
c o a l   s p i l l a g e   p r o b l e m   c a n   b e   r e s o l v e d  by u s i n g   t a r p a u l i n s  

t o   c o v e r   t h e   t r u c k s ,   s e a l i n g   t h e  t a i l  ga t e s   and   c l ean ing  

t h e   o u t s i d e   o f   t h e  t r u c k s  a f t e r   l o a d i n g  i s  completed.  

Construct ion  of   the  Cornwall /Medicine Creek road  ahead  of 

deve lop ing   t he  rest o f   t h e   m i n e   c o u l d   r e s o l v e   t h e   s o c i a l /  

e n v i r o n m e n t a l   p r o b l e m s   a s s o c i a t e d   w i t h   t h i s  move. Th i s  

s o l u t i o n ,   h o w e v e r ,   d o e s   n o t   a p p e a r   t o   b e   p r a c t i c a l   b e c a u s e  
o f   l e a d  time and   because   t he   fu l l   dec i s ion   on   deve lopmen t  

w i l l  no t   be   for thcoming until a l a t e r   d a t e .  

Lead time f o r   c o n s t r u c t i n g   t h e   f a c i l i t i e s   n e c e s s a r y   t o  
comple te   the  move are a t   l e a s t  8 months f o r   l a n d   l e a s e  

n e g o t i a t i o n s   a n d  s i t e  p r e p a r a t i o n .  

(1) See Appendices D and E f o r   d e t a i l e d   E n v i r o n m e n t a l  

and Soc ia l   Repor t s .  
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t o   t h e  development of B.C. Iiydro's Hat Creek coal  deposit. The study is  
t o  include a technical, economic  and envirowental  description and  compara- 
tive  evaluatian af road, r a i l  and other   faci l i t ies  as they  re la te   to   the 
transportation  facets of a coal test  burn, a coal  mipe development, and a 

near the coal deposit. 
themal  pawer plant. Also required i s  the  study of po ten t ia l   a i r s t r ip   s i tes  

Provide  engineering  services f o r  a transportation  study  related 

1.0 Tfle study  shall  consider  the  following  phases of development affecting 
t ransportat ion  faci l i t ies   re la ted  to   the Hat Creek  mine  and the power 
plant.  

1.1 Coal Test Burn 

Tiiis phase  includes  the  transport and deliver$ of 50,OOO tons 

deposit  to a power plant i n  Alberta.  Delivery is  t o  commence 
(excluding losses) o f  coal mined from the Hat  Creek coal 

a f t e r  1 b s c h  1976 .and be  co;rrpleted  by 1 June 1976. 

1.2  Construction and meration of a Caal Mine and Thermal 
Power Plant 

The second phase  includes  construc.tion and subsequent 

three o r  four unit 2000 NW thermal power plapt rvith the 
continuous  operation o f  a coal mining development gnd a 

first unit i n  service by 1 Japuary 1983 and an units i n  
service by 1 Janw 1985. The assumed p lan t   l i fe  will be 
35 yc"pxs. Y%e transport of csnstruction  materials,  supplies 
and personnel would be the major concerns  during  construction. 
The transport of coal, a.sh, operating  supplies and personnel 
would be  the m j o r  concerns  during  operation of the develop- 
ment. 

The find ohase inclkdes a m a d .  cotrsiderstj.on for future 
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3.0 Tce thermal. pover plant   s i tes  considered  for  the i n i t i a l  2000 
phase are  to  include: 

3.1 Inter ior   Si tes  

a) Mine  Mouth - north end of Upper Hat Creek Valley  near 
B.C. Highway 12; s i te   e levat ion approximately 2750 feet .  

b) High Altitude - the f la t  land  east  of I I a r r y  Lake; s i te  
elevation approximately 4300 feet.  Investigation of 

belt. 
coal  transportation  to  this  si . te should  include conveyor 

c) Interior  Plateau - on the  east  side  of  the F'raser River 
just  north  of Big B a r  Creek; s i te   e levat ion approximately 
3500 feet .  

a)' East of  Valley  near Water Supply - on the Thompson 
River  within roughly 5 miles  of  Ashcroft; si te  elevation 
1000 t o  2000 fee t .  

3.2 Tidewater S i tes  - three  alternatives on the southwest  coast 
of the B.C. mainland. 

Details m.zcf be  provided by B.C. Hydro on the expansion of the  therlnd 
generatins  capacity at  either  the init ial  2000 1.I p l a n t   s i t e   o r  at  a 
selected  a l ternate   s i te .  

4.0 The work shall  include comparative engineering  studies  including docu- 
mentation cnd apprzisal  of all existing, upgraded and new road and 

and required  transfer termir?jls for the  aforenentioned  plant  sites. 
ra i l  transport modes, their  related  loading and unlozding f a c i l i t i e s  

I n  addition,  alternative modes such as conveyors,  non-conventional 
t r a i n  system, slurry pipelines and a e r i a l  trammys would en ta i l   b r ie f  
consideration.  Input from previous  consultant  studies will be provided 
for  evaluating slurry pipelines. 

b J i t h  r e spec t   t o   po ten t i a l   a i r s t r ip   s i t e s ,   t he  rrork shall   also  include 
investigation  of  si tes that would benefit nsarby comunities.  Airstrip 
sizing,  access and location  requirements  are  to be  determined i n  
consultation  with B.C. Iiydro's Chief P i lo t .  

5.0 Consultation  with Governmnt departments and public and private industry 
who hme o r  vou ld  have jnterests  o r  plans f o r  the  trwxportation 
f a c i l i t i e s  affec.ted by the d-velopnent $ r i l l  be rqu i r ed .  I n i t i a l  
contocts iri-bh various a.;;encies iiould  be made by B.C. Iiydco. 

id 

i " 

L 
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7.0 Coal transportation shal l  be based on poxer plant requirements of 
40,030 tons/day for 2000 !Gl at either o f  the  interior  si tes.  A t  
the  tidewater  sites it is assumed the  cod. would be  beneficiated 

requirement would be  reduced t o  32,000 tons/day. Allowance for  
at the mine t o  reduce transportation  costs and the  transportation 

losses shall be estiqated and identified as a portion of t he   t o t a l  
coa l  transported. 

8.0 The stuQ shall clearly  identify  the  limi$ations o f  existine 1 j ,  ;,, 4, . 
transpartatioq  facil i t ies and the pr,mosed impravements, both c :. 
temporary and Remanent, t o  meet deyelqmept requirsments t q  1985. 

1 

A schedule  of proposed improvements i@eluding  estimated  costs by 
year is required. 

9.0 overview evaluation of transportation  route  land  alienation is t o  
be studied  including an investigatian of land  use,  land type and 
aesthetic and  economic value. S i t e  specific  variations  in lagd 
alienation due t o  coal  or  ash  storage/(disposal  requirements are not 
included. 

10.0 Identification of major environmental and socio-economic impacts of 
alternate  transportation  facil i t ies and routes i s  required.  Effects I-r..i ' 

of increases  in rail  and road t r a f f i c  as  they  relate  to  accident L> i 

frequency,  noipe,  dust and vehicle emissions a re   t o  be considered. 
Beneficial as well as adverse effects are t o  be  identified witin means 
of  minimizing inpacts and enhancix  potential  benefits  studied. 

With respect t o  Indian  ReservatiQng, comparison of trensportation 
routes  should  include an alternative which avoids the  use  of  Indian 
Land as well as the most  economic and enviropentally sound proposals. , 

'~~ ! 

11.0 Cost estimates  ghall be calculated for the  alternate  transportation 
schemes studied,  Capital  cost estiwteq sha l l  be broken down t o  
clearly itemize the component; cqsts. AI,& estimates s h a l l  be i n  
January 1976 dollars with a breakdown pf yearly cqsts given where 
appropriate. The interest  on capital  and interest  during  construction 
of new f a c i l i t i e s  s h a l l  be asswed as lodp but itemized i n  such a way 
t h a t  the effect  on en alternative  r&e can easi ly  be applied. 

pation by sources  other  than B . C .  Hydro, these  should  be identified 
tihere uppaded or new f a c i l i t i e s  could  invelve pa r t i a l  or full par t ic i -  

altkoitgh no atternpt ohould bc made t o  e s t i m t e  or astalslish  cost 
sharing.policies. 
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12.0 The complete report shall  be  submitted i n  draft form  by 30 January 
1976 and i n   f i n d  form by 15 March 1976. Frogress reports shall be 
submitted monthly  summarizing resul ts  achieved, costs  incurred and 
scheduling of future work and associated  costs. 

13.0 The study i s  t o  be controlled and coordinated by Nr. E.H. Martin, 
Assistant General Manager Engineering, o r   h i s  appointee. 

Y 

Y 

. .  
m 
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: 
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The terms'of reference  were  modified,  during  the  course 
of the study,  as  follows: 

a) The Thampspn  River  thermal  plant  site  was  defined 
as: 

hot 35 on the  west  side of the  Thompson  River 
half-way  hetween  Cheetsum's  Far  and  Oregon Jack 
Creek  Indian  Reserves  just  ta  the  east  of  Red 
BiL1. 

b) Xt was assumed  that  the  Hat  Creek  Vallev  from  its 
junction  with  Highway 4.2 to  its  southern  end  would  be 
class4fied 'as mine  area  and  therefore nQt require 
enviranrnental cansideration  in  this  report. 

c) Tt wqs assumed  that  the  :Ashcroft/Clinton  connection 
between  the  Canadian  National'  Railway  and  the  British 
Columbia Railway'would be  constructed  and  part  of  the 
existing  railway  system by the  time  this  development 
proceeds. 

d )  The repprt  completion  dates  were 
March 1st for  submission o f  the praft 
fnr suPmiss$ap af  the  Final  Report. 

. .  . . :  , . ~  
.i. ,.., .. , .: . .  

later  modified to 
RepQrt  and  May  7th 





January  S t h ,  1576 
F i le :  3297/00 

A s s i s t a n t  t o  Vice P r e s i d e n t  
Mr. W.D. EcKay 

Canadian  National  Railways 
777  llornhy Street 
Vancouvor, 3.  C. 

Subj  ect I Transpor ta t ion   S tudy  
Propofled Rat C r e e k  Development 

Dear Sir:  

AS we discussod  in our   nea t in9  on December l . l t ' i ,  Swan Uooeter 
Engineer ing Co. Ltd. hsve  been  enqnged by B.C. tlydro  and Power 
Author i ty  to c a r r y   o u t  a t r a n s p o r t a t i o n   s t u d y  related to  t h e  
development of t h e  Kat Creek c o a l  deposit  and t hc rma l   p l an t s  
Cor t he  gene ra t ion  of e l n c t r i c i t y .  This study i nvo lves  a l l  
as;>ects of t r a n s p o r t a t i o n  b u t  is mainly  concernwl  with  moving 
twe lve   mi l l i on   t ons  of c o a l  per yonr from t h e  d r m  t o  v a r i o u s  

the ndne and the  v m i o u s , t h e r m a l  power p l a n t s  are ehown o n   t h e  
t h o m a 1  powor p l an t   l oc ,q t ions .  The a p p r o x i r a t e   l o c a t i o n  of 

attached drawing. 

I n  order t o  a s a i a t  us i n  completing t h i s  s tudy  we would l i k e  
some in format ion   on   tho  proposed hohcrof t /Cl in ton   connec tor .  
We would l i k e  t o  know: a)  when the  Environmental  Impact Study 
w i l l  be completed and how we nay   ob ta in  a cnvy of it! 
b) the cost of c o n e t r u c t i n g   t h i s   U n a ,   i n  two p a r t s .  One for 
the  section from C l i n t o n  t o  the Hat Creek crossing, the  other 

main l ine  a t  McAbee. We understand from our d i s c u s s i o n s  trllethe 
f r o n  the tiat Crack c r o s s i n g  t o  t h e  connec t ion  w i t h  the C.N.R. 

approximate   loca t ion  of t h e  proposed connector ,  t h a t  t h e  
adverse   g rad ien t   southbound  on   the   connec tor  w i l l  be 18 and 
tha t  t h e  adverse gradient   northbound w i l l  be 2.2% a n d   t h a t   t h e  
Canadian  National  Railways are n o t   i n v e s t i g a t i n g  t h e  connect ion 
between this l ine   anc i ' the   p ropoaed  tiat Croek mine. 

You w i l l  n o t e   o n   t h e   a t t a c h e d   p l a n   t h a t   o n e  of the  proposed 

For t h e  purposes of our  e t u d y   t h i n   l o c a t i o n   h a s  bean approxi- 
t he rma l   gene ra t ing  p l an t  site8 is located on t h e  Lower Mainland. 

mated i n  t h e  Roberts Bank area. Could  you please advise u s  of 
your Company's o f f i c i a l   p o s i t i o n   w i t h   r e g a r d  t o  hand l ing   t he  
movement of coal from Hat Creek to  t h d  t e n t a t i v e  Roberts Bank 
l o c a t i o n ,   t h e   i n i t i a l .   t o n n a g e  has been s e t  a t  about twelve 

. , 

......... /2 
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Mr. W.D. McKay 
Canadian  National  Railways 
January fth, 1976 
Page 2. 

n i l l i o n   t o n s  per year w i t h  a posniblo d o u b l i n g   i n  later years. 
lie would also l i k e  t o  know, i f  poso ib la ,  t he  thoughts   on what 
the cost of 8uca a moverLent might be. 

One other aspect of t h i s  study  which WQ would l i k e  i n f o m a t i o n  
on is  the nmvirlg of 50,000 t o n s  of coal from Aahcroft to the  
Sundance therms1 electric p lan t   neax  Ednlonton. The two main 
itoms of in fo rma t ion   r equ i r ed  are rates for the  noverncnt ana 

you with r ega rd  to t h i s .  
t h e   l o c a t i o n  of a loading aroa. Our Fii. Kichlcr will c o n t a c t  

Thank  you for your i n t e r e s t   i n  t h i s  project and for t h e  i n i t i a l  
in format ion  supgliod at our neet in? .  

D. & r e f t i n 9  

Lx/ j et 
Cnclosure 

, 1 



Canadian NationalRailways 

Swan Woostcr  Enginecrint;  
Company Lirnitcd - 2 -  2 2  January  1976  

I 

With r e s p e c t  t o  moving 1 2  t o  24 m i l l i - o n   t o n s  of c o a l   a n n u a l l y  
from tiat  Creek t o  l l o b e r t s  Bank, f r a n k l y  1\10 do n o t   b e l i e v e   t h a t  I 

t h e   t e r r i t , o r y  can be  accomplished  economically  compared t o   t h e  
r a i l   t r a n s p o r t a t i o n  of c o a l  .in the volurncs  contcmplatetl   ovcr 

a l t e r n a t i v e  of generating t h e  e l e c t r i c a l  power a t  H a t  Creek. 
T h i s  i s  assuming, of' cou r se ,  a mine-mouth  power s t a t i o n  
t r a n s m i t t i n c   t h e  power t o  a l o a t l   c c n t r c   i n   t h e   V a n c o u v e r   a r e a .  
If you w i s h  t o  detcrrn.int: thc v a l i d i t y  of o u r  op in ion ,  it is  
sugges ted  t h a t  y o u   c a l c u l a t c  a c o a l   t r a n s p o r t a t i o n   c o s t   r a n g e  
beneath  which rail t r a n s p o r t a t i o n   m i g l t t  compete wi th  e l e c t r i c a l  
t r a n s m i s s i o n   c o s t s .  Wc would t h e n   r e a c t   t o  t h i s  f i g u r c  o r  range  
o f  f i g u r e s  and i n  a l l   p r o b a b i l i t y   q u i c k l y   a d v i s e  you t h a t  r a i l  I 

t r a n s p o r t a t i o n  was n o t   v i a b l e   a t  the  pr ice  r ange   imp l i ed ,  

Apart   f rom  thc  information  abovc,  we w i l l  be in a p o s i t i o n  
s h o r t l y  t o  provide  rates and  recoliltncrldatiorls for  a t r a n s -  
s h i p p i n e  site t o  handle 50,000 t o n s  OK c o a l   l a t e r  this y c a r ,  
f o r  test  purposes ,  from Ashcro f t  t o  thc   Sundance   thermal  e lectr ic  
p l a n t   n e a r  Etlmonton. Vc w i l l   b e   i n  touch. 

.I 

I 

- 
- 

Yours v e r y   t r u l y ,  

A s s i s t a n t   t o   V i c c - P r c s i d c n t .  
.~ 

D 
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January  ZOth, 1976 
P i l e :  3297/00 

B r i t i s h  Columbia Railways 
1177 Nest i:astings Strset 
Vancouver, B.C. 

A t t en t ion :  fir. Cordon R i t c h i e  
Chief of Real Estate and 
I n d u s t r i a l  Development 

subject : Proposed  iiat Creek Development 
Tranu:>ortntion  Study 

Dear S i r :  

T h i s  let ter will c o n f i r n   o u r  m e t i n g  of January   15 th ,  1 9 7 6  
where we d i scussed  the above project which c o n s i d e r s  t he  

n i n e  a t  liat Creek a i d  tile poss ib l e   t he rma l  electric g e n e r a t i n g  
t r a n s p o r t a t i o n  srolc,lelas as soc ia t ed   w i th   deve lop ing  a coal 

p l a n t s  a t  e e v e r a l   l o c a t i o n s .  B o t h  t h e  mine area and t h e  
p o t e n t i a l  ti1ernd p l a n t   l o c e t i o n s  are shown on t h e   a t t a c h e d  
ske tch .  

he d i scussed  we would l ike t o  have  you  consider the problems 
and costs a s s o c i a t e d  w i t h  t r a n s p o r t i n g  1 2  n i l l i o n   t o n s  of c o a l  
per yea r  from both the  mine area  and  near   Glen Praser to  
Squmnish   and   Br i tannia   u t i l i z iny   the   fo l lowing  bafiic assumptiones 

a)  , The 12 w i l l i o n   t o n s  of coal per yea r  w i l l  start a t  
a level of 4 million tons I n  1983 and increase by 
4 m i l l i o n   t o n s   i n  both 1984 and  1985. 

b) The load-out  equipment w i l l  provide f o r   c o n t i n u o u s  
flood load ing  of Goving trains a t  t h e  ra te  of 
5,000 t o n s  2er hour. , .  

C.) The unloading w i l l  be by means of two s i n g l e   r o t a r y  
car dumpers on separate loop tracks. 

I n  addition to approximate rates for the  above  hauls  we would 

your  sy8tem, comments on  necessary  improvements and order-of- 
l ike  your  rough  assessment of t h e   i m p a c t   o f  t h i s  movement on 

magnitude costs f o r  these improvelnonts  would be apprec ia t ed  as 

........ /2 
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British  Columbia  Railways 
Attention: Mr. Gordon  Ritchie 
January  ZOth, 1916  
Page 2 

i. 

well  as  the  expected  capacity of your  system and the  impact 
of this  movement on that  capacity. 

Finally,  along  similar  lines t o  the  above,  could  we  have  your 

doubled to 24 million  tons oometirne 3fter 1985. 
comments on the  impact  if t-he 12  million  tons  were t.0 k a  

If you wish t o  discuss this further,  please  contact  the  under- 
siyned. Thank you for your  Consideration. 

I 

I 

I 

L., 

Yours  very  truly, 

SWAN WOOSTER ENGINEERING CO. LTD. 

D. Krcfting 

DX/ j ab 
Enclosure 
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Swan  Wooster  Engineering Co. ,  Ltd., 
1525 Robson  Street, 
Vancouver, B. C. 
V6G  1C3 

Attention:  Mr.  Doug  Krefting 

Dear ~ r .  Krefting: 

SUBJECT:  Proposed  Hat  Creek  Development 
Transportation  Study 

In response  to  your  letter  dated  January  20,  1976,  and as agreed 
during  our  meeting of February  28, 1976 and  two  telephone  conversations 
of March 2 and  March 4, we  are  confirming  the  rate of 8.35/ton  from  Hat 
Creek  and  5.65/ton  from  Glenfraser in  accordance  with  the  following:- 

General  Conditions 

1. 

2 .  

3. 

4. 

The  rates  have  been  estimated  in  terms of 1975  cost  levels  and  are 
indicative  of  the  "order  of  magnitude  only",  subject  to  future 
escalation. 

These  rates  are  subject  to  the  assumption  that  production  will 
commence  at 4,000,000 short  tons  in the first  year  and  will  build 

production  level of 12,000,000  short  tons  in  the  third  year. 
in  increments of 4,000,000  short  tons  annually,  reaching  a  regular 

It  is  assumed  that  the  coal  trains  would  be  in  operation 48 weeks 
per  year. 

a  further 10% to  allow  for  disruption of service. 
The  possible  trips  per  year on a 48 week  basis  have  been  reduced 

II 

Execulive  Offices:  1177  West  Haslings  Street,  Vancouver, B.C. V6E 2N6 Phone:  681-3131 
~ G s n e r a l  Offices:  1095 West Pender Street, Vancouver, B.C. V6E 2N6  Phone:  681-3131 

Swved by Telex. 

. . . 2  



Mr. m u g  Kref t ing 2. 16 Marich 1976  

Estimated  Kate, t iat  creek - Britannia  $8 .35/ ton  

1. Operating Scheme: 

- 78  c a r s / t r a i n ,  7,995 tons  payload  capacity;  
- 8 t r a i n   s e t s ;  

- 3 9 '   1 5 "  cycle ;  1 8 5  t r i p s /yea r / se t ;  
- 9 3,000 hp u n i t s / t r a i n ;  4 leading,  5 remote; 

- approximately 5 t ra ins /day ,  7 days/week. 

2. c a p i t a l  Requirements: 

Extension ( 2 0  miles)  
pavi l ion  Tunne l  ( 4  miles) 
Line  Upgrading 
Sid inqs  
commullications and Signal l ing  
Maintenance f a c i l i t i e s  - Squamish 
Unloading f a c i l i t i e s  - Britannia  

c a r s  
mcomotives ( 7 9 )  

( 6 % )  
cabooses ( 8 )  I 

Sub-total  202,140,0?0 
( P l u s  1 0 %  enyinccr ing)  20,214,000 
(Plus 20% continclc.l>cic:s) 40,42H,G00 

*Thi s   f i gu re   i nc ludes   t he   cap i t a l   cos t  estimate of $27,000,000 derivcd 

Br i tannia  Beach datud  September 12,  1975. B. C. Railway considers  
from t he  Swan Wocster s tudy   for  a proposcd  hulk  matcrials  termj.nal a t  

u n l o a d i n g   f a c i l i t i e s   a t   t h c   p r o p o s e d  coal thermal   generat ing plant.. 
t h i s   s t u d y   t o  be i n d i c a t i v e  of the   o rde r  of maqni tude  cost   lcvels   for  

Est imated  Rate ,   Glenfrxcr  - Britannia  $5.65/ton 

1. Operating Scheme: 



Mr.  Doug  Krefting  3. 16 March 1976 

2. capital  Requirements: 

Transhipment  facilities  (Glenfraser) 
Line  Upgrading 
sidings 
Communications  and  Signalling 
Maintenance  facilities - Squamish 
Incomotives  (70) 
cars ( 6 0 0 )  
Cabooses  (7) 

$ 5,500,000 
35,575,000 
6,750,000 

1,750,000 
7,367,500 

45,500,000 

420,000 
21,000,000 

Sub-total 123,862,500 
(Plus 10% engineering) 12,386,250 
(Plus  20%  contingencies) 24,772,500 

Total  $161,021,250 

Comments 

requirements  be  the  responsibility of the  shipper.  We  would  recommend  that 
the  extension  and  tunnel  (if  required),  the  transhipment  facilities (at 
Glenfraser),  the  unloading  facilities  (at  Britannia)  and  the  rolling  stock 
and  locomotives  be  the  responsibility  of B. C. Hydro.  In  this  way  the 
shipper  would  assume  the  risk  for  the  necessary  capital,  allowing B. C. 
Railway  to  lower  the  rates  quoted  to  a  level  more  in  line  with  operating 
costs. 

It is the  position  of  the  Railway  that  the  majority of the  capital 

Impact - Hat  Creek  coal  Movement @ 12,000,000  t.p.y. 

1. Train  fifovements: 

a profound  effect on the  Railway's  operations.  We  have  estimated  that 5 
loaded  trains  per  day  would  be  required  to  handle  the  tonnage  contemplated. 
In  total, 10 coal  train  movements  per  day  (loaded  and  empty)  would  be  added 
to  the  present  operation of fi through  freights  (north  and  southbound),  a 
Squamish  switcher  (travelling  either  northward or southward)  and 2 passenger 
train  movements  (one  northbound,  one  southbound)  per  day. 

2 .  Upgrading  of  Right-of-way: 

The  addition  of  a 12,000,000 t.p.y.  Hat  Creek  coal  movement  would  have 

right-of-way  south  to  Britannia.  Improvements  would  include  the  provision 
of  improved  sub-grade,  realignment  of  track,  reduction  of  curvatures  and 
installation of 132 lb.  rail.  Bridge  loadings  would  also  be  increased  either 
through  modification 0.r replacement of existing  bridges. 1t  must  be  pointed 
however,  that  matters  have  not  been  considered  in  any  detail  at  this  time. 

Considerable  work  would  have  to  be  undertaken  to  upgrade  the  Railway's 

. . 4  



Mr. Doug Kref t ing 4. 16 March 1976 

3 .  Sidings:  

I n   o r d e r   t o   f a c i l i t a t e   t r a i n  movements with minimum s t a t i o n   i n t e r v a l s  
we have  determined  that 5 a d d i t i o n a l   s i d i n g s  would have t o  be  constructed.  

w i l l  have t o  be  located, it is es t ima ted   t ha t   t he i r   ave rage   cos t  w i l l  be i n  
c o n s i d e r i n g   t h e   e x t r e m e l y   d i f f i c u l t   t e r r a i n   i n  which  most  of t hese   s id ings  

the  range  of  $750,000  per  siding.  Existing  sidings w i l l  have t o   b e  
lengthened  and  upgraded t o  conform w i t h   t h e   a n t i c i p a t e d   s i z e  and  weight  of 
t h e   c o a l   t r a i n s .  

4. Communications  and Signal l ing :  

w i th   t he   expec ted   t r a in   f r equency   r e su l t i ng  from the  Hat  Creek c o a l  
movement it is assumed t h a t  a form  of   Central ized  Traff ic   Control  w i l l  have 
t o  be i n s t a l l e d .  Such a n   i n s t a l l a t i o n  would include a con t ro l   cen t r e ,  
signal  towers  along  the  r ight-of-way,  and power swi t ches   a t   each   s id ing .  

Conclusions - Capacity 

does   no t   f ee l   t ha t   t he   add i t ion   o f  Hat  Creek  coal a t  12,000,000 t .p.y.  w i l l  
t ax   t he   capac i ty   o f   t he  Railway.  Approximately 20 t r a i n s   p e r  day  would  be 
operating  between a connecting  point on our main l i n e   n e a r  H a t  Creek  and 
an  unloading s i t e   a t   B r i t a n n i a .   R e f e r r i n g   t o  a C. P. estimate  of 30 t r a i n s  
pe r  day f o r   s i n g l e   t r a c k  main l i ne   capac i ty  where  heavy g r a d i e n t s   e x i s t ,  
t he  B.C.R. f e e l s   t h a t   t h e   p r o j e c t e d   t r a f f i c   l e v e l s   a r e   w e l l   w i t h i n   t h i s  
limit. 

Given tne   necessary   uFqradinq   of   our   fac i l i t i es ,   the  B. C. Railway 

Impact - Hat  Creek coa l  Movcment @ 24,000,000  t.p.y. 

I f  w e  assume t h a t   t h e   f r e q u e n c y   o f   c o a l   t r a i n s  is simply  doubled to 
handle  24,000,000  t.p.y.  from 12,000,000 t.p.y.,  then  approximately 20 
c o a l   t r a i n s  per day  would  be operated.  Also given a conservat ive 
p ro jec t ion  of f o r e s t   p r o d u c t s   t r a f f i c  growth,  the B.C.R. should  be  handling 
4 r egu la r   t h rough   f r e igh t  t r a i n s  pe r  day in each   d i rec t ion   a f te r   1985.  The 
remaining t r a f f i c  - switcher  and  passenger  operations,   could  be  expected  to 
remain  unchanged  from p resen t   p rac t i ce .  A s  a r e s u l t   t h e  B.C.R. main l i n e  
south of Hat  Creek  would  be  handling 20 coa l   t r a ins   ( l oaded  and  empty), 8 

and  southbound)  and 1 switcher  movement ( a l t c r n a t i n g   d i r e c t i o n   e v e r y   o t h e r  
through  freights  (northbound  and  southbound),  2 passenger t ra ins  (northbound 

day) f o r  a t o t a l   o f  31 t r a i n  movements pe r  day. 

T h i s   p r o j e c t e d   t r a f f i c   l e v e l   a p p e a r s   t o   b e  a t  t h e  l i m i t  of s i n g l e  

Railway f e e l s   t h a t  it does  have t h e  r e s idua l   capac i ty   t o   abso rb   t he  full 
t r a c k  main l i n e  capac i ty  where  heavy g rad ien t s   p reva i l .  However, t h e  B. c. 

f a c i l i t i e s .  
24,000,000 t . p . y .   i n t o  i t s  opera t ions ,   g iven   addi t iona l  improvements t o  i ts  
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C.C.  R. w. Young 

A .  C:. S t u r q r u n  
G. L. Ki tc i l ie  

PJ. A.  mphersol: 
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well as t h e   e x p e c t e d   c a p a c i t y  of your   system  and  the impact of 
t h i s  movement on t h a t  c a p a c i t y .  

F i n a l l y ,   a l o n g   s i m i l a r   l i n e s  t o  t h e  above, -de would l i k e   t o   h a v e  
your comments  on tile inipac:. of doubl ing  the 1 2  i n i l l i o n  tons  
sometime af te r  1?U5.  

I f  you need   fu r the r   i n fo rma t ion ,   p l ease   con tac t   t he   unde r s ignod .  
Thank you for your  c o n s i d e r a t i o n .  

Y o u r s   v e r y   t r u l y ,  

SiJAkJ XOOSTER LNGI~II:LRIL<G Cti. LTD. 

D. i t r e f t i n y  

3?;/ j eh  
Enclosure  
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.February 26, 1976. 
File:  2.29.0 

Mr. D.  Krefting, 
Swan  Wooster  Engineering Co. Ltd., 
1525 Robson  Street, 
Vancouver, B.C. 

Dear Doug: 

This   le t ter   wi l l   conf i rm the information  discussed in our 
meeting  Februal-y 25th, in response  to  your  letter O F  January 
20, 1976  regarding  transportation  aspects  of B. C. Hydro's 
Hat  Creek  development. 

The approximate  rate  frorr  either  the  minesite  or  Ashcroft 
to  Roberts  Eank  would be i n  the  area  of $8.90 per  short  ton 
in  present day terms.  This is based  on  using CP Ra i l  
equipment and excludes  loading and unloading  faci.lities. 
Due to  the  t ime  frame  involved and the  considerable expense 
of  modelling  high  volume  unit  train  operations,  more 
accurate  figures cannot  be  developed unti l  such  t ime  as  actual 
projects  come  on  stream and operating  parameters  become 
more  specific. 

Based  on  annual  movement of 12 mi l l ion tons, moved in 
1 1  0 car  trains, 105 tons per  car  (rotary  dump gondolas) 
and assuming 335 operating  days  per  year,  average  movement 
would bc 3.1  trains  per day.  Assuming a hour. t-urnaround 
time, 4 train  sets  would be required. A X; hour  turnaround 
would  require 5 t ra in  sets.  A turnaround of 26 hours  is 
considered  optimum  from  Ashcroft,  allowing 8 hours  for 
combined  loading and unloading  functions. 

A rough  estimate of the  cost  of  grading and trackage  to  the 
minesite  would be about $800,000 per mile, assuming no 
major  construction rerqkjirernents such  as  bridges,  tunnels, 
etc.  are  involved.  Maxinwm  grade  should  not exreed 1 .O% 
in  the  loaded  direction  compensated  for  track  curvature and 
1 . 8 %  em.pty. 

1 /2 
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Impact of this  volume on  the  capacity of our   Sys tem would 
be to advance  the  time  frame  for  reaching  capacity  limits 
by two to  three  years,  in  conjunction  with  requirements 
for  other  traffic  mover  ents.   Specific  improvements  required 
would be as follows: 

1) Construct new siding  between  China  Bar  and  Spuzzum. 

2) Lengthen  sidings  and  construct  sections of double 
track  where  possible. 

3) Examine  the  capacity of B. C.  Hydro  and  B.C.  Harbours 
Board  Railways to Roberts  Bank. 

Providing  the  required  capacity  on C P  Rail i s  physically 
possible.  The  economic  feasibility  for  plant  improvements 
would have  to  be  determined as par t  of the  final  development 
of any  proposed  movement. 

I trust  this  information  will  suit  your  requirements. We 
would be  most  interested  in  receiving a copy of your   report  
to B.C.  Hydro  when  it is  completed. 

Yours  truly, 

M r k e t i n g  Re~presentative. 
/ah 
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PART I 

INTRODUCTION 

The M l n l s t r y ' s   r o l e   i n   d e v e l o p i n g   p u b l i c   a l r p o r t s  or i n  con- 

t r i b u t i n g   t o w a r d   t h e i r  development  stems from d u t i e s  and r e s p o n s i b i l i t i e s  

asslgned to  t h e   M i n i s t e r  o f  Transpor t   by   the   Aeronaut ics   Ac t ,   and  in  

c e r t a i n  cases by t he  Air Canada Ac t .   Acco rd ing l y ,   t he   M in i s t r y  has 

assumed r e s p o n s i b i l i t y  for  t h e   c o n s t r u c t i o n  and o p e r a t i o n  o f  a i r p o r t s  

r e q u i r e d   i n   s u p p o r t  o f  r e g u l a r   a l r   s e r v i c e s   e s t a b l i s h e d   I n   t h e   p u b l i c  

I n t e r e s t .  In a d d i t i o n ,   t h e   M i n i s t r y  ha5  assumed r e s p o n s i b i l i t y  for  

t h e   c o n s t r u c t i o n  and o p e r a t l o n  of s a t e l l i t e   a i r p o r t s   t h a t   a r e ,  In  t h e  

i n t e r e s t  o f  s a f e t y ,   r e q u i r e d   t o   r e l i e v e   c o n g e s t i o n   a t   m a j o r   a i r p o r t s .  

A l a r g e  number o f  o t h e r   p u b l i c   a l r p o r t s  have  been  developed  by  the 

Federa l ,   P rov lnc ia l ,   Mun lc lpa l  Governments  and p r i v a t e   I n t e r e s t s ,  

and  a re   be lng   opera ted   by   p rov inc ia l ,   mun ic ipa l  and p r i v a t e   a u t h o r i t i e s .  

The i n t r o d u c t i o n  and  expanded  use o f  l a r g e   t u r b i n e   a i r c r a f t  

r e s u l t e d   i n  a cons ide rab le   f ede ra l   expend i tu re  on new and improved 

runways ,   te rmina l   bu i ld ings .   a ids   to   nav iga t ion   and  o ther   serv ices .  

In  r e c o g n i t i o n   o f  a f u r t h e r   r e s p o n s i b i l i t y  t o  promote  the  develop- 

ment o f  c l v i l   a v i a t i o n   i n  Canada and i n   a d d i t i o n  t o  assuming d i r e c t  

r e s p o n s i b i l i t y  for major a i r p o r t  cons t ruc t i on  In t h e  p o s t - w a r  years,  

t h e   M i n i s t r y   i n t r o d u c e d  a f i n a n c i a l   a s s i s t a n c e   p o l i c y   a f t e r   W o r l d  

War I1 aimed a t   c o o p e r a t l n g   w i t h   p r o v i n c e s ,   m u n i c i p a l i t i e s  or o t h e r  

pub l i c   bod ies   i n   t he   deve lopmen t  o f  a i r p o r t s   s u i t a b l e   f o r   t h e   s m a l l e r  

types o f  a i r c r a f t   g e n e r a l l y  used  by p r i v a t e  owners fo r   bus iness  or 

p leasu re .   Th i s   po l i cy  was subsequen t l y   rev i sed   w i th   t he   I n ten t i on  

o f  p r o v i d i n g  more assistance  towards  the  development o f  a i r p o r t s  

used  by  these r e l a t i v e l y   l i g h t   a i r c r a f t .  i t  has now been r e v i s e d  

e f f e c t i v e   J a n u a r y  I ,  1972 w i t h  a view to fu r ther ing   the   deve lopment  

or  improvement o f  s m a l l e r   a i r p o r t s   s u i t a b l e   f o r  t h i s  segment o f  t h e  

a v l a t i o n   I n d u s t r y .  A s  the  use o f  r e l a t i v e l y   s m a l l   a i r c r a f t   i n  

bus iness  cont inues  to   expand so must t h e   a v a i l a b i l i t y  o f  s u i t a b l e  

l a n d i n g   s t r i p s   i n   o r d e r   t h a t   t h e  many b e n e f i t s   o f   a i r   t r a v e l  may 

be f u l l y   r e a l i z e d .  
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The M i n i s t r y   i s  also concerned   tha t   t he re   a re  many reg ions  

w h l c h   o v e r   v a r y i n g   p e r i o d s   o f   t i m e   a r e   i n a c c e s s i b l e   t o  modern  forms 

o f   t r a n s p o r t .   T h e r e f o r e   t h l s   p o l i c y   p r o v i d e s   f o r   t h e   c o n s t r u c t i o n  o f  

a i r p o r t s   i n  such  regions, t o  prov ide  essent la l   communicat ions w i th  

I s o l a t e d   p o p u l a t i o n s .  

C i v l l   a l r p o l t s   i n  Canada have  been r e c l a s s l f l e d  based  on 

an Air T r a f f l c  Demand Index.  This  index  updated  annual ly will be a 

measurement o f  t h e   r e l a t l v e   s t r e n g t h  o f  t o t a l  demand f o r   a i r   t r a n s -  

p o r t  a t  Canadian a i r p o r t s  based   on   t he   f o l l ow lng   f ac to rs :  

( I )  t h e  number of   board ing  passengers;  
i l i )   t h e  number o f   i t i n e r a n t  movements performed: 

( l i i )   t h e   p r o p o r t i o n  o f  i t i n e r a n t  movements p e r -  

( i v j  the  anount  o f  f re iGh t  loaded; 
formed by a i r c r a f t  on  scheduled  services; 

( v )  the  amount o f   a i r   m a i l   c a r r i e d  ou t .  

The w w  c l a s s i f l c a t l o n  of c i v l l   a i r p o r t s  i s  as f o l l o w s :  

Nat iona l   Croups :   A i rpor ts  o f  p r e d o m i n a n t l y   n a t i o n a l   i n t e r e s t  w i th  

an Air T r a f f i c  Demand Index   w i th in   the   range 400 

t o  1000. 

Pr imary A M i n i s t r y  owned ani1 ope ra ted   des igna ted   l n te r -  
n a t i o n a l   o r   i n t e r n a t i o n a l   a l t e r n a t e   a i r p o r t  and 
o t h e r   M i n i s t r y  owned a l rpo r t s   wh ich   se rve   popu-  
l a t i o n   c e n t e r s  o f  over  40,000. 

Secondary An a i r p o r t  o f  p r e d o m i n a n t l y   n a t i o n a l   I n t e r e s t  
w i t h  an Air T r a f f i c  Demand Index  ever 400 
o p e r a t z d   e i t h e r   b y   t h e   Y l n l s t r y   o r  a mun ic l -  
p a i i t y  o r  o ther   des ignated  body.  

S a t e l l i t e  A M i n i s t r y  owned a n d  o p e r a t e d   a i r p o r t   s p e c l a l l y  
b u i l t   t o   r e l i e v e   c o n g e s t i o n  caused  by t r a i n i n g  
a c t i v i t i e s  a t  a m a j o r   a i r p a r t .  

Community Croups :   A i rpor ts  o f  p redominan t l y   l oca l   i n te res t  w i th  an 

Air T r a f f i c  Demand Index o f   l e s s   t h a n  400. 

Feeder 
a p r i n c i p a l   I n d u s t r i a l   o r   m a r k e t   a r e a   s e r v i n g  
An a i r p o r t  o f  predominant ly  loca l  i n t e r e s t  for 

a to rs ,   commerc ia l   a i r   se rv i ces   f o r   suppor t  o f  
an e s t a b l i s h e d  need o f   p r i v a t e   a i r c r a f t   o p e r -  

bus iness,   indust ry  and t o u r i s t   a c t i v i t i e s  dnd 
served  by a commercial a i r   s e r v i c e  engaged i n  
r o u t e   p a t t e r n   o p e r a t i o n s .  



Local  
i n d u s t r i a l  

Loca 1 
i n t e r -  
mediate 

smai i  
Loca 1 

Remote 

A r c t i c  Group: 

Other  Groups: 

Seaplane 

He1 i p o r t  

PART I 

a i r p o r t  of p redominan t l y   l o  An 
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a p r i n c i p a l   i n d u s t r l a l   o r   m a r k e t   a r e a  and  used 
c a l   i n t e r e s t   i n  

by p r i v a t e   a i r c r a f t   o p e r a t o r s ,   c o m m e r c i a l   a i r  
serv ices  for support  o f  bus iness ,   indus t ry  and 
t o u r i s t   a c t i v i t i e s .  The a i r p o r t   w o u l d   a l s o  be 

and c h a r t e r   a i r c r a f t .  The a i rpor t   wou ld   have a 
used  on a f requent   and  cont inu ing  bas is   by  bus iness 

d e f i n i t e   p o t e n t i a l  as a feeder or secondary a i r -  
p o r t .  

An a i r p o r t  o f  p redominan t l y   l oca l   I n te res t  for  
use by a i r c r a f t   n o r m a l l y   c a p a b l e   o f   o p e r a t i n g  

be p r i v a t e  owners, l i g h t  commercial a i r   s e r v i c e s ,  
f rom a gravel  runway. The p r inc ipa l   use rs   wou ld  

e r a n t s   t r a v e l l i n g  t o  and from the   a rea   o r   enrou te  
f l y i n g   t r a i n i n g  or cha r te r   ope ra t i ons ,  and i t i n -  

t o   o t h e r   p o i n t s .  The a i r p o r t   w o u l d   a l s o  be  used 
on a f requent   and  cont inu ing  bas is  by business 
c h a r t e r   a i r c r a f t .  The a i r p o r t   s h o u l d   h a v e  some 
p o t e n t i a l   a s  a feeder or secondary   a i rpo r t .  

An a i r p o r t  o f  p redominan t l y   l oca l   i n te res t  for 
use  by a i r c r a f t   n o r m a l l y   c a p a b l e   o f   o p e r a t i n g  

u s e r s   w o u l d   b e   p r i v a t e   a i r c r a f t   o w n e r s ,   l i g h t  
from t u r f  or gravel  runways. The p r i n c i p l e  

commercial a i r   s e r v i c e s   f o r   f l y i n g   t r a i n i n g   o r  
c h a r t e r   o p e r a t i o n s ,   a n d   i t i n e r a n t   t r a v e l l i n g  t o  
and from t h e   a r e a   o r   e n r o u t e   t o   o t h e r   p o i n t s .  
The a i r p o r t   w o u l d   h a v e   l i t t l e  or no foreseeable 
p o t e n t i a l  as a feeder or secondary   a i rpor t .  

An a i r p o r t   r e q u i r e d  to r e l i e v e   i s o l a t i o n   i n  
non-Arct ic  communit ies or se t t lements  not 
served by r e l i a b l e  methods of  surface trans- 
p o r t a t i o n   o n  a year- round  bas is .  

An a i r p o r t   i n   t h e   a r e a   f o r   w h i c h   t h e   A r c t i c   T r a n s -  
p o r t a t i o n  Agency has   p rogram  respons ib i l i t y .  

buoys  provided to  f a c i l i t a t e  the  safe  moorlng 
Seaplane f a c i l i t i e s   r e f e r   t o  docks ,   f l oa ts  or 

o r   d o c k i n g   o f   f l o a t   e q u i p p e d   a i r c r a f t  and i n -  
cludes,  where  necessary,  breakwaters  and 
dredging of she l te red   a reas  t o  p rov ide   an  
adequate   bas in   in   wh ich   to  manoeuver  and m o o r  
a i r c r a f t .  

A h e l i p o r t  i s  an  area o f  land or water   l i censed 
as   an   a i rpo r t   i n tended   so le l y  for use by  he i i cop-  
t e r s .  These a r e   u s u a l l y   r e l a t i v e l y   i n e x p e n s i v e ,  
o f   s m a i i   s i z e  and predominant ly  o f  l o c a l   o r   p r i v a t e  
i n t e r e s t .  

Seaplane f a c i l i t i e s  and h e l i p o r t s   w h i l e   t r e a t e d   s e p a r a t e l y   a r e  

regarded for the   pu rpose   o f  t h i s  p o l i c y  as a i r p o r t s  and t h e  
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t he   ex ten t   t o   wh ich   t he   M in i s t r y   deve lops   o r   ass i s t s   w i th   t he  

development of such f a c i l i t i e s  i s  dependent upon t h e   c l a s s l f i -  

c a t i o n   i n t o   w h i c h   t h e y   f a i l ,   e . g .   N a t i o n a l   o r  Community groups. 

Class I and  Class i I  Air C a r r i e r s   a r e   d e f i n e d  as f o l l o w s :  

Class I - Air C a r r i e r s  who o f f e r   p u b l i c   t r a n s p o r t -  

a t i on   o f   pe rsons ,   ma i l s   and /o r  goods  by 

a i r c r a f t   s e r v i n g   d e s i g n a t e d   p o i n t s   i n  

accordance  wi th  a service  schedule  and 

a t  a t o i l   p e r   u n i t .  

Class I I  - Air C a r r i e r s  who o f f e r   p u b l i c   t r a n s p o r t -  

a t i o n   o f   p e r s o n s ,   m a i l s   a n d / o r  goods 

by  a i r c r a f t   s e r v i n g   d e s i g n a t e d   p o i n t s  on 

a r o u t e   p a t t e r n  and w i t h  some degree o f  

r e g u l a r i t y  and a t  a t o i l   p e r   u n i t .  

The f o l l o w i n g  pages o u t l i n e   i n   d e t a l l   t h e   c r i t e r i a  o f  the  

F i n a n c i a l   A s s i s t a n c e   P o l i c y ,   A i r p o r t   C o n s t r u c t i o n  and Operat ion,  

a p p l i c a b l e   t o   e a c h   g r o u p   o f   a i r p o r t s   r e f e r r e d   t o  above. The cos ts  

re fe r red   t o   app ly   on l y   t o   t hose   cos ts   no rma l l y   cha rged   aga ins t   t he  

A i r p o r t  and  Ground Services  account  in  the Air T r a n s p o r t a t i o n  Program, 

bu t  do not app ly  t o  t e r m i n a l   t r a f f i c   c o n t r o l  o r  t e r m i n a l   e l e c t r o n i c  

n a v i g a t i o n   a i d s .  

A r c t i c   a i r p o r t s   s h a l l  be e l i g i b l e   f o r   f i n a n c i a l   a s s i s t a n c e  

i n  a c c o r d a n c e   w i t h   t h e s e   c r i t e r i a   f o r   t h e   y e a r s  1972/73  and 1973/74 
pending  the  development and approva l   o f  a d i s t i n c t i v e   A r c t i c  Air 

Transpor ta t ion   Fac i  1 I t y  Pol i c y .  



PART i i  

F inanc ia l   Ass is tance  Ava i lab le   For  
Na t iona l  Groups A i r p o r t s  

and 
C e r t a i n   D e s i g n a t e d   A i r p o r t s   i n   t h e  Community  Groups 

W i t h   r e s p e c t   t o   a l r p o r t s   i n   t h e   N a t i o n a l   g r o u p s ,   t h e   M i n i s t r y  

assumes t h e   r e s p o n s i b i l i t y   f o r   d e v e l o p i n g ,   o p e r a t i n g  and m a i n t a i n i n g  

a i r p o r t s ,   a s s o c i a t e d   s e r v i c e s  and f a c i l i t i e s   r e q u i r e d   i n   s u p p o r t   o f  a 

c o m n e r c i a l   a i r   s e r v i c e   o p e r a t i n g   o n  a regu la r   se rv i ce .  inasmuch  as  a 

number o f   a i r p o r t s   i n   t h i s   c a t e g o r y   a r e  now opera ted   by   mun ic ipa l i t i es  

and o t h e r   p u b l i c   b o d i e s ,   t h e   M i n i s t r y  will encourage  these  agencies  to 

c o n t i n u e   o p e r a t i o n  o f  t h e i r   a i r p o r t s  and will p r o v i d e   f i n a n c i a l   a s s i s t -  

ance  equal   to 1005, of approved  cap i ta l   expend i tu res  as w e l l  as 100% 

o f   o p e r a t i n g   d e f i c i t s  up t o  a leve l   approved by t h e   M i n i s t r y   i n   a c c o r d -  

a n c e   w i t h   t h e   c r i t e r i a   s e t   o u t   b e l o w .  

I n   t h e   t r a n s i t i o n   t o   t h e  new p o l i c y   f o r   f i n a n c i a l   a s s i s t a n c e ,  

c e r t a i n   a i r p o r t s   w h i c h   w e r e   e l i g i b l e   f o r  an opera t ing   subs idy  a s  o f  

December 31, 1971 under   the  former  operat ing  subs idy  po i   icy   would  not  

be e n t i t l e d   t o  an operat ing  subs idy  under   the new po l i cy   because   t he i r  

Air T r a f f i c  Demand Index i s  below 400. Notw i ths tand ing ,  an airport 

which was so e l i g i b l e   s h a l l   r e c e i v e   f i n a n c i a l   a s s i s t a n c e   i n   a c c o r d a n c e  

w i t h   t h e   c r i t e r i a   c o n t a i n e d   i n   t h i s  PART, and p r o v i d e d   t h a t   t h e   a i r p o r t  

con t i nues   t o   rece ive   C lass  I or   Class I i  a i r   c a r r i e r   s e r v i c e .  

The M i n i s t e r  may des ignate  an a l r p o r t   r e c e i v i n g  a Class I 

o r  Class I i  a i r   c a r r i e r   s e r v i c e  a s  e l i g i b l e   f o r  an opera t ing   subs idy  

even  though i t  had not been e l i g i b l e   f o r  an opera t ing   subs idy  as o f  

December 31,  1971, no tw i ths tand ing   t ha t  such  an a i r p o r t  has  an Air 

T r a f f i c  Demand Index  below 400, and prov ided  tha t   such  des ignat ion  

can be j u s t i f i e d   i n   c o n s i d e r a t i o n   o f   l e s s   q u a n t i f i a b l e   f a c t o r s   r e l a t e d  

t o   a v i a t i o n ,   s o c i o l o g i c a l   a n d / o r   t h e  economic b e n e f i t s .  
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Where an a i r p o r t  owned  by a m u n i c i p a l i t y   o r   o t h e r   p u b l i c  

body i s  o r  comes w i t h i n  one o f  t h e   t h r e e   s i t u a t i o n s   o u t l i n e d  above, 

and  such a i r p o r t  i s  t o  be improved i n   a c c o r d a n c e   w i t h   t h e   c r i t e r i a  

s e t   o u t   b e l o w ,   t h e   M i n i s t r y   r e s e r v e s   t h e   r i g h t   t o   a c q u i r e   t i t l e   t o  

t h e   l a n d   a t  any time i n  accordance  w i th   c lause 7 o f   t h e   c r i t e r i a .  

B e f o r e   t h e   M i n i s t r y  may proceed  w i th   the  improvement o r  development 

o f  such  an a i r p o r t ,   t h e   m u n i c i p a l i t y   o r   p u b l i c  body  must  agree to 

con t inue  to o p e r a t e   t h e   a i r p o r t  as  a p u b l i c   f a c i l i t y   i n  accordance 

w i th   t he   t e rms  and c o n d i t i o n s   e s t a b l i s h e d   i n  an  agreement w i t h   t h e  

M i n i s t r y .  The  agreement will be i n   t h e   f o r m   o f  a lease i f  t i t l e  

to  the   l and  i s  he ld  by t h e   M i n i s t r y ,  and  an a p p r o p r i a t e   c o n t r a c t  

i f  t i t l e  to  the  land I s  he ld by t h e   m u n i c i p a l i t y   o r   o t h e r   p u b l i c  

body. If subsequent ly   add i t lona i   land  i s  r e q u i r e d   f o r   t h e   f u r t h e r  

development o f  a n  a i r p o r t   t o   w h i c h   t h i s  PART app l ies ,   such  add i t ion-  

a l   l a n d   s h a l l  be a c q u i r e d   a t   t h e   c o s t  o f  t h e   M i n i s t r y  and i t  s h a l l  

be  leased t o  t.he m u n i c i p a i i t y   o r   o t h e r   p u b l i c  body  concerned. 

The f o l l o w i n g   a r e   t h e   c r i t e r i a   r e l a t i n g   t o   t h e   F i n a n c i a l  

A s s i s t a n c e   P o l i c y ,   A i r n o r t   C o n s t r u c t i o n  and Opera t ion ,   w i th   respec t  

t o   a i r p o r t s   t o   w h i c h   t h i s  PART a p p l i e s :  

1 .  A pub] IC a i r p o r t  t o   w h i c h   t h i s  PART a p p l i e s  

s h a l l   r e c e i v e  an annual   subs idy  to  a l e v e l  

approved  by  the  Min is ter  or  h i s   d e l e g a t e d  

o f f i c e r ,  and t h e  maximum l e v e l   o f   t h e   s u b s i d y  

s h a l l  be  determined  annual ly  in  advance. 

2. In  d e t e r m i n i n g   t h e   l e v e l  of subs idy   cons ider -  

a t i o n   s h a l l  be g i v e n   t o  an a i r p o r t ' s  annual 

o p e r a t i n g   d e f i c i t .  The f i nanc ia l   s ta temen ts  

i n   suppor t  of an a p p l i c a t i o n   f o r  an o p e r a t i n g  

subs idy   sha l l   inc lude:  

(a) d e p r e c i a t i o n  a t  r a t e s ,   t o  be determined 

f rom  t ime   to   t ime  by t h e   M i n i s t e r   o r   h i s  

de lega ted   o f f i ce r   bu t   on l y   on   such   c lasses  

o f   s t ruc tu res ,   improvements  and  equipment 

as are  approved as b e i n g   e l i g i b l e  by the  

M i n i s t e r   o r   h i s   d e l e g a t e d   o f f i c e r ,  
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D e p r e c i a t i o n   s h a l l   n o t  be a l l o w e d   w i t h  

r e s p e c t   t o  any p o r t i o n s   o f   s t r u c t u r e s ,  

improvements  and  equipment  which  were 

p a i d   f o r   o u t  o f  g r a n t s   i n   a i d ,   s u b s i d y  

o r  reimbursement from any f e d e r a l   o r  

p rov lnc la l   depar tmen t   o r  agency; 

(b) bond in te res t ,   o r   reasonab le   charges  

for i n t e r e s t  on  advances  and  purchase 

c o n t r a c t s .  

3. A reasonable amount f o r   a d m i n i s t r a t i v e   s e r v i c e s   p r o -  

v ided  by a m u n i c i p a l i t y   o r   p u b l i c  body may be i n -  

c luded as  an a i r p o r t   o p e r a t i n g  expense. 

4. No amount s h a l l  be i nc luded   fo r   dep rec ia t i on ,  bond 

i n t e r e s t   o r   o p e r a t i n g  expenses w i t h   r e s p e c t   t o  any 

c lass  o f   s t ructures,   improvements,   equipment   not  

app roved   by   t he   M in i s te r   o r   h i s   de lega ted   o f f i ce r  

and  any  revenue  derived  by a m u n i c i p a l i t y   o r   p u b l i c  

body wi th   respect   to   such  s t ructures,   improvements,  

equ ipment   sha l l   be   exc luded  In   ca lcu la t ing   an  

o p e r a t i n g   d e f i c i t .  

5. i n   t he   even t   t ha t  an a i r p o r t   t o   w h i c h   t h i s  PART 

app l i es   exper iences   an   ope ra t i ng   de f i c i t   i n   excess  

o f   t he   ad jus ted   l eve l   app roved  by t h e   M i n i s t e r   o r  

h i s   de lega ted   o f f i ce r   such   excess   sha l l  be sub jec t  

t o   r e v i e w .  i f  i n   t h e   o p i n i o n   o f   t h e   M i n i s t e r   o r  

h is   de legated   o f f i cer   the   causes   fo r   the   excess  

a r e  deemed t o  be j u s t i f i a b l e   t h e   e x c e s s   o r   s u c h  

par t   o f   the   excess  as may be approved by him,shal l  

be e l i g i b l e  as a d d i t i o n a l   t o   t h e   a p p r o v e d   l e v e l .  

T h a t   p o r t i o n   o f   t h e   e x c e s s   d e f i c i t   w h i c h  i s  not 

app roved   by   t he   M in i s te r   o r   h i s   de lega ted   o f f i ce r  

s h a l l  be   borne   by   the   mun ic ipa l i t y   o r   pub i l c   body .  

6. i f  t h e   M i n i s t e r   o r   h i s   d e l e g a t e d   o f f i c e r  deems t h a t  

a s t r u c t u r e ,  improvement,  equipment o r  an ex tens ion ,  
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a l t e r a t i o n   o r   r e p l a c e m e n t   t h e r e o f   i s   r e q u i r e d  

f o r   t h e   o p e r a t i o n   o f  a p u b l i c   a i r p o r t ,   t o   w h i c h  

t h i s  PART a p p l i e s ,   t h e   p r o v i s i o n   t h e r e o f  may 

be e i t h e r   i n c l u d e d   i n   t h e  Air T r a n s p o r t a t i o n  

P rog ram;   o r   t he   M in i s te r   o r   h i s   de lega ted  

o f f i c e r  may a u t h o r i z e   t h e   m u n l c i p a l l t y   o r  

p u b l i c  body t o   c o n s t r u c t   o r   a l t e r   t h e   s t r u c t u r e  

or  improvement or acqui re  the  equipment  and 

the rea f te r   recove r   t he   cos t   t he reo f   i n   acco rd -  

ance w i th   paragraph 2 prov ided  that   such 

c o n s t r u c t i o n ,   a l t e r a t i o n   o r   a c q u i s i t i o n  

s h a l l  be s t r i c t l y   I n  accordance  wi th   p lans 

approved  by  the  Min ls ter  or h i s   d e l e g a t e d  

o f f i c e r .  

7.  Notwithstanding  paragraphs 2 and 6 t h e   M i n i s t e r  

o r   h i s   d e l e g a t e d   o f f i c e r  may e l e c t  to a c q u i r e  

a m u n l c l p a l i t y ' s   o r   p u b l i c   b o d y ' s ,   t l t l e   t o  

land or any structure,   improvement,   equipment 

o f  an a i r p o r t   t o   w h i c h   t h i s  PART a p p l i e s .  ThC 

pu rchase   p r i ce   t o  be p a i d   b y   t h e   M i n i s t r y   s h a l l  

n o t   e x c e e d   t h e   o r l g i n a i   a c q u i s i t i o n   p r l c e   o f  

land and non-depreciable  improvements  to  land; 

and i n   r e s p e c t   o f   d e p r e c i a b l e   s t r u c t u r e s ,  i m -  

p rovemen ts ,   equ ipmen t ,   t he   o r i g ina l   acqu is i t i on  

p r i c e  l e s s  an  amount o f   accumula ted   deprec ia t ion  

as o f   t h e   d a t e   o f   t r a n s f e r  of t l t l e   t o   t h e  

M i n i s t r y .  An amun t   equa l  to  t h e   t o t a l  o f  

c o n t r i b u t i o n s  or subsidy  pa id by f e d e r a l   o r  

prov inc ia l   depar tments  or   agencies  toward  the 

o r l g i n a l   a c q u i s i t i o n   p r i c e   s h a l l  be  deducted 

i n   c a l c u l a t i n g   t h e   p u r c h a s e   p r i c e .  

8. Ail payments t o   p u b l i c   a i r p o r t s   t o   w h i c h   t h i s  

PART appl ies,   whether  as  an opera t ing   subs idy  

o r   f o r  a c a p l t e l   e x p e n d i t u r e ,   a r e  made sub jec t  

t o   t h e   c o n d l t l o n   t h a t   a l l   s t r u c t u r e s ,   i m p r o v e -  

ments  and  equlpment  of  such  classes  which are 
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PART i i  

:I i g i b l e  by t h e   M i n l s t e r   o r   h i s  

de legated   o f f i cer   under   paragraph 2 s h a l l  

not  be  removed f r o m   t h e   a i r p o r t   a t  any t ime 

and sha l l   be  used o n l y   w i t h   r e s p e c t   t o   t h e  

o p e r a t i o n  and malntenance o f   t h e   a i r p o r t .  

9. Fees a n d   c h a r g e s   a t   p u b l i c   a i r p o r t s  to which 

t h i s  PART a p p l i e s   s h a l l  be no t   less   than  the  

fees and  charges  that   would  obtain i f  t h e  

revenue  po l i c ies  and s t a n d a r d s   i n   e f f e c t   a t  

M i n i s t r y   a i r p o r t s  were app l i ed .  i f  a 

m u n i c i p a l i t y   o r   p u b l i c  body  does not  implement 

p r i c i n g   p r a c t i c e s   t o   d e v e l o p   r e v e n u e   p o t e n t i a l  

not   less  than  would be ob ta ined  under   M in is t ry  

o f   T ranspor t   revenue   po l i c i es  and standards  the 

amount o f   t h e   o p e r a t l n g   s u b s i d y  will be reduced 

acco rd ing l y .  A reasonable  t ime as determined 

b y   t h e   M i n i s t e r   o r   h i s   d e l e g a t e d   o f f i c e r  will 

be  a l lowed  for   implement ing  appropr ia te  pr ic ing 

p rac t i ces .   No th ing   I n   t h i s   pa rag raph   sha l l  be 

cons t rued  to   p revent  a m u n i c i p a l i t y   o r   o t h e r  

p u b l i c  body  from e s t a b l l s h l n g  fees  and  charges 

h ighe r   t han   t hose   p reva i l i ng  a t  M i n i s t r y   a i r -  

p o r t s .  

i o .  All a i rpor t   revenue  inc lud ing   a i rpor t   revenues 

on  hand a s  o f  January I, 1972, o ther   than such 

revenue   re fe r red   t o   i n   pa rag raph  5, s h a l l  be 

r e t a i n e d   i n  an a i r p o r t   a c c o u n t .  Any surp lus  

revenue a t   t h e  end o f  any  one  year s h a l l  be 

c a r r i e d   o v e r   t o   a n   a i r p o r t ' s   b u d g e t a r y   r e q u i r e -  

ments f o r   t h e   f o l l o w i n g   y e a r ,   a l l   i n   a c c o r d a n c e  

w i t h   d f r e c t i o n s   i s s u e d  by t h e   M i n i s t e r   o r   h i s  

d e l e g a t e d   o f f l c e r   f r o m   t i m e   t o  tlme. 

1 1 .  An a i r p o r t   t o   w h l c h   t h i s  PART a p p l l e s   s h a l l  

ma in ta ln   such  records   o f   accounts ,  and f o l l o w  

budgetary   and  f inanc ia l   cont ro l   procedures a s  

may be issued by t h e   M i n i s t e r   o r   h i s   d e l e g a t e d  
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o f f i c e r  from t ime  to  t ime.  

12. An a i r p o r t  t o  w h i c h   t h i s  PART app l i es   sha l l   ma in -  

ta in   such  records  o f  a i r c r a f t  movements, o f   a l r -  

por t   maintenance and  such o ther   records   as  may 

be p r e s c r i b e d   b y   t h e   M i n i s t e r   o r   h i s   d e l e g a t e d  

o f f i c e r   f r o m   t i m e   t o   t i m e .  

13 .  Payxer.ts  under t h i s  PART will be made a t   t h e  

t ime and i n   t h e   w n n e r   p r e s c r i b e d  by t h e   M i n i s t e r  

o r  h i s   d e l e g a t e d   o f f i c e -   p r o v i d e d   t h a t :  

(a)  Advar,;es i n  ally .':ne year m y  be p a i d  
w! t i :   respect  tr o p e r a t i n g   d e f i c i t s ,  
p rov ided c h a t  < h e   f i n a l  payment f o r  
each yea r  s b , d i l  be made o n l y  upon 
r e c e i p t  o f  ,uch f i nanc ia l   s ta temen ts  
as ma;. be  determined  by  the  Min is ter  
or h i s   d p i r c ; a t e d   o f f i c e r .  

(b )  Progress  payclrnts may be made w i t h  
r e s p e c t   t o  c o n s t r u c t i o n  p r o j e c t s  o r  
a c q u i s i t i o n s   p r o v i d e d   t h a t   a n   a p p r o p r l a t e  
agreement  has  been  completed  before 
payments commence. 
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F inanc ia l   Ass i s tance   Ava i l ab le  for 
Communlty  Groups A i r p o r t s  

( e x c e p t i n g   c e r t a i n   d e s i g n a t e d   a i r p o r t s   e l i g i b l e   u n d e r  PART 1 1 )  

F inanc ia l   ass is tance  toward   the   cons t ruc t lon  o f  new a i r p o r t s  

or for t h e  Improvement o f   e x i s t i n g   a i r p o r t s   i n   t h i s   c a t e g o r y  may be  up 

to the  percentages and c e i l i n g s  shown in   t he   t ab le   be low  depend ing  on 

t h e   c l a s s i f i c a t i o n  of the   a i rpo r t   as   de te rm lned  i n  accordance w i th  the  

d e f i n i t i o n s   i n  PART I ,  and t a k i n g   I n t o   a c c o u n t   o t h e r   l e s s   q u a n t i f i a b l e  

fac to rs   wh ich  may be r e l a t e d   t o   e i t h e r   a v i a t i o n ,   s o c i o l o g i c a l  or 

economic b e n e f i t s  and cou ld   i nc lude   t he  need for an a i r p o r t  to: 

( I )  accomnodate a c e r t a l n   c l a s s  o f  a i r  
c a r r l e r   s e r v i c e  

( i i )   r e l i e v e   i s o l a t i o n  

( i l l )   p r o v i d e  an  emergency l a n d i n g   f a c i l i t y  

( l v )   p rov ide   access  to  rec rea t i ona l   a reas  

( v )   r e l i e v e   c o n g e s t i o n   a t   m a j o r   a i r p o r t s  

t 

TOTAL  ANNUAL 
BUDGET 

MOT P a r t i c i p a t i o n  

a )  A i r p o r t  C o n s t ' n  
(runways,  taxiways 
e t c . )  

b) Airport B idg ' s  
Cap i ta l   toward  
non-revenue 
produc ing  space. 

Gu ide l ines  
MOT 

P a r t l c i p a t l o n  

Operat ing  Subsidy 

< . .  

Feeder 
Local  Local I n d u s t r i a l  

Remot e Small In te rmed ia te  Loca I 

I + Variable  Minimum $ 1  

up t o  
100% 

up t o  
80% 

up to 
1 ooz 

up to  
50% 

c o s t /  
Bene f i t  I 
Study I $250,000 

STUDY NIL 

I . I  - 

" 

" 

L 

I M up to  Ma 

up t o  
30% 

up t o  
50% 

$175,000 

N I L  

X I  

" 

" 

I 

up to  
100% 

up to 
100% 

up t o  
50% 

up t o  
50% 

& $i00,000  $i00,00l 

* F o r   f i s c a l   y e a r  1972/73 a t o t a l  o f  $3 m i l l i o n   i s   p r o v i d e d  of  which $I 
m i l l i o n   i s  t o  app ly   t o   ou ts tand ing   cases   i n   t he   f eeder   c lass   as   we l l  as 
any  approved  local or remote   a i rpo r t s   t ha t   rema in   ou ts tand ing   du r ing  
t h a t   p e r i o d .  
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The f i n a n c i a l   a s s i s t a n c e   f o r   a i r p o r t s   t o   w h i c h   t h i s  PART 

a p p l i e s  does no t   inc lude  the   cos t  o f  land. The m u n i c i p a l i t y   o r   o t h e r  

p u b l i c  body  concerned  must  acquire t i t l e   i n  fee   s imp le   t o   l and   requ i red  

for e i t h e r   a i r p o r t  development or   expansion,  and t i t l e   t o   t h e   l a n d  

s h a l l   b e   s u b j e c t   t o  a r e s t r i c t i v e  covenant  against  t i t l e   r e g i s t e r e d  

i n   f a v o u r  o f  the  Federal  Crown to   p reven t   t he   d i sposa l   o f   t he   l and  

or any pa r t   t he reo f   w i thou t   t he   consen t   o f   t he   M in i s te r .   No tw i th -  

s tand ing   the   fo rego ing  an a i r p o r t  may be leased  w i thout   consent   fo r  

con t inu ing   a i rpor t   purposes   o r   purposes   compat ib le   therewi th ,   sub jec t  

however t o  such  cond i t ions  as may be s t i p u l a t e d  by t h e   M i n i s t e r   o r  

h i s   d e l e g a t e d   o f f i c e r   i n   w r i t i n g   f o r   t h e   a d m i n i s t r a t i o n  of  the 

p o l i c i e s   a n d / o r   s t a n d a r d s   o f   t h e   M i n i s t r y .  Land r e q u i r e d   f o r  

p r o t e c t i o n   a g a i n s t   o b s t r u c t i o n s   t o   a i r c r a f t   o p e r a t i o n   b e i n g   e r e c t e d  

s h a l l   l i k e w i s e  be acqu i red   i n   f ee   s imp le   o r  an  easement I n   p e r p e t u i t y .  

A i r p o r t s   i n   t h i s   c a t e g o r y  owned  by t h e   M i n i s t r y  may be 

leased  for   maintenance and o p e r a t i o n   t o   m u n i c i p a l i t i e s   o r   o t h e r  

pub l i c   bod ies .   In   cases  where m a j o r   r e h a b i l i t a t i o n   o r   e x p a n s i o n  

i s   r e q u i r e d   t o  meet the  needs o f   g e n e r a l   a v i a t i o n ,   f i n a n c i a l   a s s i s t -  

ance i n   a c c o r d a n c e   w i t h   t h e   p r i n c i p l e s   c o n t a i n e d   i n   t h i s  PART may 

be made a v a i l a b l e   t o   t h e   m u n i c i p a l i t y   o r   o t h e r   p u b l i c  body,  however 

t h e   a p p l i c a n t   s h a l l  be r e q u i r e d   t o   a c q u i r e   t i t l e  to t h e   s i t e .  The 

Federal Crown will s e l l   t h e   s i t e   t o   t h e   a p p l i c a n t   a t  a nego t ia ted  

p r i c e   b u t   i n  any  event ro t   less   thar l   the  amount which  the Crown pa id  

fo r   the   land .  

F i n a n c i a l   a s s i s t a n c e   u n d e r   t h e   p r i n c i p l e s   o u t l i n e d   i n   t h i s  

PART s h a l l   n o t  be p rov ided   i n   respec t  o f  any work   pe r fo rmed   p r i o r   t o  

app rova l   o f  an a p p l i c a t i o n   f o r   f i n a n c i a l   a s s i s t a n c e .  

W i th   respec t   t o   app i   i ca t i ons   f o r   work   t o  be performed, 

p r i o r   t o  a p ro jec t   be ing   cons idered  the   app l i can t  will be r e q u i r e d  

t o  make a firm comnitment  by way o f  By-Law o r   R e s o l u t i o n   t h a t ,   s u b j e c t  

t o   t h e   M i n i s t r y ' s   a p p r o v a l   t o   p r o v i d e  a c o n t r i b u t i o n ,  i t  will: 

(1)   acqu i re  any land deemed s u i t a b l e  and  necessary 
by t h e   M i n i s t r y   t o   d e v e l o p   t h e   a i r p o r t   t o   t h e  
spec i f i ca t i ons   ag reed  upon  and t o   p r o t e c t   t h e  
approaches to t h e   l a n d i n g   s t r l p ( s ) ;  
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( 2 )  e n t e r   i n t o  a firm agreement w i t h   t h e   M i n i s t r y  

and  maintenance of t h e   a i r p o r t   a f t e r  com- 
t o  assume f u l l   r e s p o n s i b i l i t y   f o r   o p e r a t i o n  

p l e t i o n .  

No p r o j e c t  will be  approved  un less   the   app l i can t   agrees   to   bear   a l l   cos ts  

I n   e x c e s s   o f   a n  amount deemed a p p r o p r i a t e   b y   t h e   M l n i s t e r ,   p r o v i d e d  i n  

a n y   e v e n t   t h a t   t h e   c o n t r i b u t i o n   t o  be p a i d   b y   t h e   M i n i s t r y   s h a l l   n o t  

exceed  the 2er;entages a n d   c e i l i n g s  shorn In   the   t%.b le   above.  When an 

agreement  has  been  comp1ete.i w i t h   t h e   M i n i s t r y  atNd provided  fur.ds  heve 

been  votei: a y  Par1 3n1el4., p r ~ : l r  . ,,E n . - , # t .  ma; te mad,:. A .  a l r o c ' :  

constructe; 0:  improved 1 . 1  2 c c o . J  , ; c  r . i t n  L h r  , r i n c i p l e s   o t , t l l n e d  I n  

t h l s  PART s h a l l  be opera tzd  and mainta ined  as a p u b l i c   a i r p o r t   b y   r h e  

app l i can t   i n   acco rdance  witil the  agreement. 

The t a l l o w i n g  d r e  t h .  i : l ig ib le  i tems  for   development  whlch 

will be  consid-red for a  new ~r c r ,  3r a i rpo r t   I np rovemen t :  

( I )  Pre?arat  31 < . F  S i t e :  

E l  l g i ,  I I . t y  o f  01  f d i  19, . 3-:iinace ar.d 

associa:?d  :tells r . f  s i t e   p i - n a r a t i o n  wlli 

- "" 

be l i m i t e d  i ' ~  one or more l a n d i n g   s t r  

dependent 'JFO;, t h e  number of rdnways 

approved by t h -   h i ; : i s t r y ,   ( sze   sub -  

s e c t i o n  - Runways) and t h e   o v e r a l l  S I  

preparat ion  requi red  for   development  

t 

i 

e 

n 

accordance  wi th   the  approved  p lan.   S i te  

p repara t i on  for a passenger/operations 

b u i l d i n g  i s  e l i g i b l e   o n   t h e  same bas is  

as t h e   b ~ . i l ~ ' i n g   i c s e i f ,   l . e . ,   s i t e  

p repara t i on  cos; t o  be pro-rated,  based 

dpon e l i g i b l e  and i n e l i g i b l e   b u i l d i n g  

space. 

Drainage worh o f f  t h e   a i r p o r t   s i t e  

i n c l u d e s   d r a i n a g e   o u t f a l l s ,   d r a i n a g e  

d i s p o s a l ,   i n t e r c e p t i o n   d i t c h e s ,   e t c .  i f  
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the re  will be damage t o   a d j a c e n t   p r o p e r t y ,  

work necessary  to   correct   such damage i s  

an e l i g i b l e   i t e m .  

(i I ) Runways : 

Runways may be developed i n i t i a l l y   o f  

t u r f ,   g raded ,   g rave l i ed   o r   paved   su r faces  

i n  accordance  w i th   approved  spec i f i ca t ions  

and current   Min is t ry   s tandards  depending 

upon the   opera t iona l   requ i rement   in   each 

case, s u b j e c t   t o   s i t e   c o n s i d e r a t i o n .  

Types o f  work e l i g i b l e   i n c l u d e s   p a v e -  

ment c o n s t r u c t i o n ,   r e c o n s t r u c t i o n  and 

r e s u r f a c i n g  where  such r e s u r f a c i n g  i s  t o  

inc rease  the   load   bear ing   capac i ty   o f   the  

runway o r   t o   p r o v i d e  a l e v e l l i n g   c o u r s e  

t o   c o r r e c t   m a j o r   i r r e g u l a r i t i e s   i n   t h e  

pavement. Runway r e s e a l i n g   o r   r e f l i l l n g  

j o i n t s  o f  an ord inary  maintenance  nature 

i s  n o t   e l i g i b l e   f o r   i n c l u s i o n   i n  a p r o j e c t .  

This however  does no t   exc lude   t he   app l i -  

c a t i o n   o f  a b i tuminous   sur face   t rea tment  

I n i t i a l l y   o r  where t h e   e x i s t i n g   s u r f a c e  

course   cons is ts  o f  such  treatment  and i t  

needs r e - a p p l i c a t i o n .  

Where i t  has  been determined  that  more 

than  one  runway  would be j u s t i f i e d ,   t h e  

p r e f e r e n t i a l   w i n d  runway will be g i ven  

f i r s t  p r i o r i t y   f o r   p a v i n g  i f  considered 

des i rab le   f o r   ope ra t i ona l   reasons .  

( i l l )  Taxiways: 

Taxiways may be developed I n i t i a l l y   o f  

t u r f ,   g r a d e d ,   g r a v e l l e d   o r  paved sur faces  

i n   acco rdance   w i th   app roved   spec i f i ca t i ons  

and current   Min is t ry   s tandards  depending 
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upon the  operat ional   requi rement   in   each 

case. 

The c o n s t r u c t i o n ,   a l t e r a t i o n  and r e p a i r  

o f  t a x i w a y s   a v a i l a b l e  for  g e n e r a l   p u b l i c  

u s e   a r e   e l i g i b l e   I t e m s .  The po l i cy   con -  

c e r n i n g   r e s e a l l n g   o r   r e f i l l i n g   j o l n t s  

cove red   i n   t he   p rev ious   sub -sec t i on  - 
Runways, a p p l i e s   a l s o  t o  paved  taxiways. 

(I v)  Aprons : 

The c o n s t r u c t i o n ,   a l t e r a t i o n ,  and r e p a i r  

o f  a p r o n s   a r e   e l i g i b l e  for M i n i s t r y   p a r t l c i -  

p a t i o n  upon a demonstrated  need f o r   g e n e r a l  

p u b l i c  use. The p o l i c y   c o n c e r n i n g   r e s e a l i n g  

o r   r e f i l l i n g   j o i n t s   c o v e r e d   i n   t h e  sub- 

s e c t i o n  - Ruqways, a p p l i e s   a l s o  t o  paved 

aprons. 

( v )   A i r p o r t   L i g h t   i n q :  

Runway, tax iway and  apron   l igh t ing ,  

i l l umina ted   w indsock ,  and t h e   l i g h t i n g  o f  

des ignated   obs t ruc t ions   on  or i n  t h e   v i c i n i t y  

o f  an a i r p o r t   a r e   e l i g i b l e .  An a i r p o r t  so 

e l i g i b l e  will a l s o  be e l i g i b l e  fo r  t h e   i n -  

s t a l l a t i o n  o f  cont ro l   equipment  and o t h e r  

components o f   b a s i c   a i r p o r t   l i g h t i n g   i n c l u d i n g  

separa te   t rans fo rmer   vau l t s  and c o n n e c t i o n   t o  

the   nea res t   ava i l ab le  power  source. The in-  

s t a l l a t i o n   o f   r e v o l v i n g  beacon, I f  requ i red ,  

will a l s o  be e l i g i b l e .  

The i n s t a l l a t i o n  o f  l i g h t i n y   f a c i l i t i e s  will 

be cons idered  on ly  a t  t hose   a i rpo r t s   wh ich   a re  

or will be l i censed  fur n i g h t   o p e r a t i o n s ,   a r e  

requ i red   i n   suppor t  o f  a c o n t i n u i n g   p u b l i c  

need,  and which  have a s u f f i c i e n t  volume of  

e x i s t i n g   o r   p o t e n t i a l   n i g h t   o p e r a t i o n s .   B e f o r e  

an a p p i i c a t i o n  i s  cons ide red ,   t he   app l i can t  
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s h a l l  be made aware o f  h i s   r e s p o n s i b i l i t i e s  

rega rd ing   t he   me thod   o f   ope ra t i ng  and t h e  

a p p r o x i m a t e   c o s t   o f   m a i n t a i n i n g   t h e   l i g h t i n g  

f a c i l i t i e s .  

(v i )   Passenger /Operat   ions  Bui   Id in% 

The M i n i s t r y  will p a r t i c i p a t e   o n l y   t o   t h e  

e x t e n t  shown i n  the  tab le  above  towards  the 

cost   o f   non-revenue  producing  space i n  a 

passenger/operat ions bu i l d ing .  In c a l c u l a t i n g  

t h e   c o s t  o f  t h e   b u i l d i n g  for  c o n t r i b u t i o n   p u r -  

poses   the   fo l low ing  may be  included. The 

p lans  and s p e c i f i c a t i o n s  for  t h e   b u i l d i n g  

must   be  approved  by  the  Min is t ry   before 

c o n s t r u c t i o n  commences. 

Eng ineers '   and  a rch i tec ts '   fees ;  

Sewer, water  and  power s e r v i c e s ;  
B u i l d i n g   c o n s t r u c t i o n   c o s t s ;  

Pavement f c r  pub l i c   bu i l d ing   accesses ;  
Landscaping. 

( v i i )   U t i l i t i e s :  

The cos t  o f  t h e   I n s t a l l a t i o n  o f  u t i l i t i e s  

a r e   e l i g i b l e  only t o   t h e   e x t e n t   o f   t h e  

e l l g i b l l l t y  o f  t h e   f a c l l i t l e s   a n d   a r e a s  

served.   In   the  case o f  a u t i l i t y   s e r v i n g  

b o t h   e i i g l b l e  and i n e l i g i b l e   i t e m s ,   t h e   e x -  

t e n t  o f  t h e   M i n i s t r y   p a r t i c i p a t i o n  will be 

e s t a b l i s h e d  on a p r o   r a t a   b a s l s .  A water 

sys tem  ( i nc lud ing   we l l s ,  pumps, hydrants ,  

mains and n e c e s s a r y   s t o r a g e   f a c i l i t i e s )  to  

t h e   e x t e n t  needed t o   s e r v e   e l i g i b l e   b u i l d i n g s ,  

or for f i r e   p r o t e c t i o n ,   i s   e l i g i b l e .  

( v i  i I )  Roads : - 
The c o n s t r u c t i o n ,   a l t e r a t i o n   a n d   r e p a i r  

o f   a i r p o r t  roads   wh ich   a re   who l l y   w i th in   t he  

a i r p o r t   b o u n d a r i e s  as d e f i n e d  by the  Admin is-  

t r a t o r   a r e   e l i g i b l e  i f  j u s t i f i e d  on t h e   b a s i s  

of a c t u a l  need for  o p e r a t i n g  and m a i n t a i n i n g  

t h e   a i r p o r t .  
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( l x )   A u t o n o b i l e   P a r k i n g   F a c i l i t i e s :  

No p a r t   o f   t h e   c o n s t r u c t i o n ,   a l t e r a t i o n  

o r  repa i r   ( I nc lud ing   g rad ing ,   d ra inage ,  

and o t h e r   s i t e   p r e p a r a t i o n   w o r k )  o f  f a c i  1 i t i e s  

o r   a r e a s  to be  used  as p u b l i c   p a r k i n g  

f a c i l i t i e s   f o r  passenger  automobiles  are 

e l i g i b l e .  

(x )  Landscaping,Turf ing and Eros ion   Cont ro l :  

Landscap ing   o ther   than  tha t   requ i red   in  

c o n n e c t i o n   w i t h   t h e   c o n s t r u c t i o n  of a 

passenger /opera t ions   bu i ld ing   a re   no t  

e l i g i b l e .  The es tab l i shment  o f  t u r f  on 

graded  areas  and  special   t reatment  to 

p r e v e n t   s l o p e   e r o s i o n   a r e   e l i g i b l e   t o  

the   ex ten t  of  t h e   e l i g i b i l i t y   o f   t h e  

f a c i l i t i e s  or  areas  served,  preserved 

o r   p r o t e c t e d   b y  such t u r f  or t reatment .  

I n   t h e   c a s e   o f   s u c h   t u r f i n g   o r   t r e a t m e n t  

f o r  an  area or f a c i l i t y   t h a t  1s only 

p a r t l y   e l i g i b l e ,   M i n i s t r y   p a r t i c i p a t i o n  

will be es tab l i shed  on a p r o   r a t a   b a s i s .  

( x i )   Fenc ine :  

Boundary or per imeter  fences for s e c u r i t y  

p u r p o s e s   a r e   e l i g i b l e .  

( x l i )  Removal o f   O b s t r u c t i o n s :  

a )  The removal o f   o b j e c t s   t h a t  exceed  the 

maximum perm iss ib le   he igh ts  I n  r e l a t i o n  

t o   d e s i g n a t e d   f l i g h t w a y s  or ad jacent  

to  runways  and wt1ic.h a re   des ignated  by 

t h e   M i n i s t r y   a s   o b s t r u c t i o n s  to  be 

removed, i s  e ! i g i b l e .  No M i n i s t r y  

funds will be  used t o  remove o b s t r u c t i o n s  

however,   unless  arrangements  sat isfactory 

t o  t h e   M i q i s t r y   a r e  made t h a t  will pre-  

c lude  an o b s t r u c t i o n  from be ing   re -es tab l i shed .  
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Where removal i s   n o t   f e a s i b l e ,   t h e  

c o s t   o f   m a r k i n g   a n d / o r   l i g h t i n g  an 

obs t ruc t i on   des igna ted  as such  by 

t h e   H i n l s t r y  i s  e l i g i b l e .  

b )  The r e m v a l   o f   o n l y   t h o s e   s t r u c t u r e s  

necessary to accompl ish   essent la l  

a i r p o r t  deve lopment   a re   e l ig ib le .  

c )  Where a s t r u c t u r e  must  be r e l o c a t e d  

under  (a)   or   (b) ,  I f  t h e   e x i s t i n g  

s t r u c t u r e  i s  t o  be r e l o c a t e d   e i t h e r  

w i t h   o r   w i t h o u t   d i s a s s e m b l y ,   t h e  

a c t u a l   c o s t   o f   s u c h   r e l o c a t i o n  i s  

an e l i g i b l e   I t e m .   i n c l u d i n g   c o s t s  

I n c i d e n t a l   t o   t h e   r e l o c a t i o n ,  such 

as necessary  foot ings  and  f loors .  

The r e - e r e c t i o n   o f  a s t r u c t u r e  

must  be s u b s t a n t i a l l y   i d e n t i c a l  

t o   t he  one t h a t  was disassembled. 

d) Where a s t r u c t u r e  i s  t o  be demolished 

under ( a )  o r   ( b ) ,  only t h e   c o s t  0.' 

d e m o l i t i o n  Is an e l i g i b l e   i t e m ,  and 

no M i n i s t r y   f u n d s  will be  used t o  

e r e c t  a new s t r u c t u r e .  

( x l i  I )  Miscel laneous  Landing  Aids: 

The i n s t a l l a t i o n   o f   w i n d   s o c k s  and 

boundary   markers   a re   e l ig ib le .  

(x iv )   Mark ine :  

The i n i t i a l   m a r k i n g s   o f  runways, 

tax iway  sys tems  and  a i rc ra f t   park ing  

aprons i n  a  manner p resc r ibed  by the  

M i n i s t r y ,  i f  such  markings  are  required 

and  approved, a r e   e l i g i b l e .  
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( x v )   O f f - s i t e  Work: 

The fo l l ow ing   works   pe r fo rmed   ou ts ide  

the   boundar ies   o f  an a i r p o r t   s i t e   a r e  

e l i g i b l e :  - 
I .  Removal o f  obs t ruc t ions   as   descr ibed 

i n  t h l s  PART. 

2 .  O u t - f a i l   d r a i n a g e   d i t c h e s :  The 
co r rec t i ve   work   requ i red   t o   p reven t  

o f  d i t ches .  
any damage r e s u l t i n g   f r o m   c o n s t r u c t i o n  

3. R e l o c a t i o n   o f   r o a d s   a n d   u t i l i t i e s  
c o n s t i t u t i n g   a i r p o r t   h a z a r d s .  

4. C o n s t r u c t i o n   a n d   l n s t a l i a t l o n  o f  
e l i g i b l e   u t i l i t i e s .  

5. L i g h t i n g   o r   m a r k i n g  o f  s p e c i f l e d  

(xvi)   Miscel   laneous  I tems  of   Development:  

o b s t r u c t i o n s .  

I n   a d d i t i o n  to  above  i tems,  such  other 

i t ems   tha t  may be s p e c l f l c a l l y   a p p r o v e d  by 

t h e   M i n i s t r y   a r e   e l i g i b l e .  

( x v i l )   E i i g i b i l l t y  of Repai r  Work - Exc lus ion  o f  
Maintenance  Work: 

Maintenance work i s   n o t   e l l g i b i e   u n d e r  

t h i s  PART, and consequently a de te rm lna t lon  

will be  requ i red   whether   the  work proposed 

i s  maintenance or r e p a i r .  A s  a guide  main- 

tenance  should  be  regarded  as  includlng  any 

regu la r  or r e c u r r i n g  work necessary to pre-  

s e r v e   a n   e x i s t f n g   f a c i l i t y  i n  good c o n d i t i o n ,  

any work i n v o l v e d   i n   t h e   c a r e   o r   c l e a n i n g ,  

and i n c i d e n t a l   o r   m i n o r   r e p a i r   w o r k   o n  

e x i s t i n g   a i r p o r t   f a c i l i t i e s .  On t h e   o t h e r  

hand, repa i r   work  or recons t ruc t i on   shou ld  

be regarded as i n c l u d i n g  any  major  work 

necessa ry   t o   res to re   o r   p rese rve   t he  

f a c i l i t i e s .  Examples o f  maintenance  i tems 

w h i c h   a r e   n o t   e l i g i b l e ,   i n c l u d e   t h e   f o l l o w i n g :  
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a) Mowing  and f e r t i l i z i n g   o f   t u r f  

areas,  tr imming and r e p l a c i n g  

a i l   s u r f a c e   m a t e r i a l s .  

b)   Cleaning o f  drainage  systems  and 

restor ing  eroded  areas  except  

where  major damage has  been 

caused  by  an  act o f  God o r   t he  

f a c i  1 1  t y  was improper ly   des igned 

p r i o r   t o   f e d e r a l   p a r t i c i p a t i o n  

and r e q u i r e d   r e c o n s t r u c t i o n .  

c )   Repa i r i ng  and rep lac ing   burned 

o u t   o r   b r o k e n   f i x t u r e s .  

d )   Su r face   repa i r s   i n   l oca l i zed  

areas  except  where  the  magnitude 

of  the  work i s  such  that  I t  i s  

j u d g e d   t o   c o n s t i t u t e  a major 

r e p a i r   o r   r e c o n s t r u c t l o n   p r o j e c t .  

e) R e f i l l i n g   c r a c k s   a n d   j o i n t s   a n d  

m i n o r   s u r f a c e   r e p a i r s   t o   p a v e -  

ments. 

The M i n i s t r y  will prov ide   s tandards  and c o n s u l t i n g   s e r v i c e s  

t o   a s s i s t   a i r p o r t   a u t h o r i t i e s   i n   d e v e l o p i n g   a p p r o p r i a t e   m a i n t e n a n c e  

procedures. The M i n i s t r y   r e s e r v e s   t h e   r i g h t  t o  i n s p e c t   a i r p o r t  

f a c l l i t l e s  t o  determine  whether an acceptable  program o f  maintenance 

i s   be ing   ca r r i ed   ou t .   I n   p rocess ing   app l l ca t i ons   f o r   repa l r   wo rk ,  

assessment   by   the   Min is te r   o r   h is   de legated   o f f i cers   as  to e i i g i b i i l t y  

of t he   reps l r   wo rk  will t a k e   i n t o   c o n s i d e r a t i o n   t h e . a i r p o r t   a u t h o r i t y ’ s  

observance o f  recommended standards and  maintenance  procedures. The 

M i n i s t e r  may w i t h h o l d   a p p r o v a l   o f  a repa i r   work  i f  recommended stan- 

dards  and  maintenance  procedures  were  not  carr ied out .  
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PART IV 

F inanc ia l   Ass i s tance   Ava i l ab le  fo r  
Other  Groups 

I 

m 

Seaplane Base 

In cases  where a s u i t a b l e  gove rnmen t   whar f   ex i s t s   t he   M in i s t r y  

will p r o v i d e   f u n d s   f o r   t h e   p r o v i s i o n  o f  an a p p r o p r i a t e   s e a p l a n e   f a c i l i t y  

by  arrangement w i t h   t h e  Department  of   Publ ic Works wh ich   I s   respons ib le  

u n d e r   t h e   H a r b o u r s   a n d   P i e r s   A c t   f o r   t h e   c o n s t r u c t i o n   o f   a l l   i n s t a l l a t i o n s  

constructed  by  the  Feder,ai  Government i n   n a v i g a b l e   w a t e r s   i n c l u d i n g   t i d a l  

waters,  where I t  can  be shown, as a r e s u l t   o f  economic  and  technical   studies,  

t h a t  a s e a p l a n e   f a c i l i t y  i s  warranted i~ support  o f  commercial  seaplane 

opera t ions  or for genera l   av ia t i on .  i n  such  cases,  upon  completion. 

t h e   s e a p l a n e   f a c i l i t i e s   a r e   t r a n s f e r r e d   f o r   a d m i n i s t r a t i o n  and c o n t r o l  

to t h e   M i n i s t r y .  

Where no s u i t a b l e   w h a r f   e x i s t s  and where i t  can  be shown i n  

the same contex t   as   above  tha t   the   p rov is ion  of a f a c i l i t y  b y   t h e   M i n i s t r y  

e i t h e r   d i r e c t l y  or on a c o n t r i b u t i o n   b a s i s   w o u l d  be j u s t i f i e d ,   t h e  

M i n i s t r y  will, i n   t h e  f i r s t  instance,  provide  funds  to  the  Department 

o f  P u b l i c  Works for t h e   a c q u i s i t i o n   o f   t h e   s i t e  and p r o v i s i o n  o f  necessary 

f a c i l l t i e s ,  and i n   t h e  second  instance will prov ide   funds  to  t h e   a p p l i c a n t  

i n  t h e  same contex t  as a p p l i c a b l e   u n d e r   l o c a l   a i r p o r t s .  Also, s u b j e c t  to 

agreement by   Pub l ic  Works and the  concurrence of t h e  Governor-in-Council, 

t h e   p r o v l s l o n s  of the   Harbours   and  P ie rs   Ac t   re la t ing  to  the  powers of 

t h e   M i n i s t e r   o f   P u b l i c  Works might ,  i n  ce r ta in   cases ,  be t r a n s f e r r e d   t o  

t h e   M i n i s t e r  o f  Transport  so t h e   l a t t e r   c o u l d   a r r a n g e   d i r e c t l y  for t h e  

c o n s t r u c t i o n  o f  c e r t a i n   s e a p l a n e   f a c i l i t i e s  i n  the  Nat ional   and Community 

groups, when adv i sab le .  

Seaplane f a c i l i t i e s   c o n s t r u c c e d   d i r e c t l y   w i t h   f e d e r a l   f u n d s  

will be  maintained by the  Federal   Goverment  but   where  feasible a l o c a l  

p u b l i c  body, a v i a t i o n   i n t e r e s t .  or i n d i v ' d u a l  may be a p p o i n t e d   t o   a c t  as 

d h a r f i n g e r   t o   p r o v i d e  a measure o f  cont:.ol  over i t s  use. 
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1 . 0  INTRODUCTION 

.) I n  November o f  1975, Swan Wooster Engineer ing Co. L td .   re ta ined The TERA 
Environmental  Resource  Analyst  Limited t o   a c t  as environmental and soc ia l  

1 advisors on an  upcoming s tudy   o f   a l t e rna t i ve   coa l   t ranspor ta t i on   co r r i do rs  

9 Subsequently, on r e c o m e n d a t i o n s   o f   t h e   c l i e n t ,  B.C. Hydro  and Power 

between t h e  H a t  Creek  mine and a number o f  thermal  generating s i t e s .  

Author i ty ,   the   soc ia l   aspec ts   o f   the   s tudy  were  assigned t o  B.C. Research. 
This   would  insure  that   the same people  which had dea l t   w i th   ranchers ,  

Ind ians,  and a d m i n i s t r a t i v e   m u n i c i p a l   o f f i c i a l s   i n   p r e v i o u s   s t u d i e s   f o r  
B.C. Hydro  and Power A u t h o r i t y  and the  Canadian  National  Railway  would 

con t inue   t he i r   d i scou rse .  The bas i c   ob jec t i ve  o f  the  environmental and 

soc ia l   s tud ies  would be t o   f a c i l i t a t e  a comparative  ranking o f  all t rans -  

I 

m 

I por ta t ion   cor r idors   genera ted  by the   eng ineer ing  and economic  consultant. 



2.0 ASSUMPTIONS AND LIMITATIONS 

The  scope o f   t h e   e n v i r o n m e n t a l   a n d   s o c i a l   s t u d y  was t o   a c t  as  an a d v i s o r  

t o   t h e   e n g i n e e r s   a n d   e c o n o m i s t s   i n   o r d e r   t o   " r e d   f l a g "   p o t e n t i a l   c o n f l i c t s  

i n   t h e   g e n e r a t e d   t r a n s p o r t a t i o n   c o r r i d o r s .   I n   a d d i t i o n ,  an a t t e m p t  was 

made t o   r a n k   e a c h   t r a n s p o r t a t i o n   c o r r i d o r   i n   t e r m s   o f   i t s   e n v i r o n m e n t a l  

a n d   s o c i a l   s e n s i t i v i t y   f o r   t h e   c o n s t r u c t i o n   a n d   m a i n t e n a n c e   o f   t h e   t r a n s -  

p o r t a t i o n   c o r r i d o r .   B e n e f i t s   a c c r u e d  i n  e n v i r o n m e n t a l   a n d   s o c i a l   a s p e c t s  

w o u l d   b e   h i g h - l i g h t e d  as w e l l .  

It s h o u l d  be s t r e s s e d   t h a t   t h e   e n v i r o n m e n t a l   a n d   s o c i a l   s t u d i e s   i n   n o  

way r e f l e c t   t h e   s c o p e   o f   t h e   e n g i n e e r i n g   a n d   e c o n o m i c   s t u d i e s .   R a t h e r ,  

t h e y   a r e   c o n f i n e d   t o   t h e   i d e n t i f i c a t i o n   a n d   r e l a t i v e   c o m p a r i s o n   o f   e n v i r o n -  

menta l   and  soc ia l   economic  impacts .  

The terms o f   r e f e r e n c e   w e r e   a s   f o l l o w s :  

( 1 )  A d e t a i l e d   e v a l u a t i o n   o f   t r a n s p o r t a t i o n   r o u t e   l a n d   a l i e n a -  

t i o n   i s   t o  b e   s t u d i e d   i n c l u d i n g   i n v e s t i g a t i o n   o f   l a n d   u s e ,  

l and   t ype   and   aes the t i c   and   economic   va lue .  

( 2 )  I d e n t i f i c a t i o n   o f   e n v i r o n m e n t a l   a n d   s o c i a l   e c o n o m i c   i m p a c t s  

o f   a l t e r n a t e   t r a n s p o r t a t i o n   f a c i l i t i e s  a n d   r o u t e s   a r e   r e q u i r e d .  

E f f e c t s   o f   i n c r e a s e s   i n   r a i l  a n d   r o a d   t r a f f i c   a s   t h e y   r e l a t e  

t o   a c c i d e n t   f r e q u e n c y ,   n o i s e ,   d u s t   a n d   v e h i c l e   e m i s s i o n s   a r e  

t o   b e   c o n s i d e r e d .   B e n e f i c i a l ,  as w e l l   a s   a d v e r s e ,   e f f e c t s  

a r e   t o  be i d e n t i f i e d   w i t h  means o f   m i n i m i z i n g   i m p a c t s   a n d  

e n h a n c i n g   p o t e n t i a l   b e n e f i t s   s t u d i e d .  

With r e s p e c t   t o   N a t i v e   I n d i a n   r e s e r v a t i o n s ,   c o m p a r i s o n   o f  

t r a n s p o r t a t i o n   r o u t e s   s h o u l d   i n c l u d e   a n   a l t e r n a t i v e   w h i c h  

avo ids   t he   use  o f  N a t i v e   I n d i a n   l a n d ,  as w e l l  as t h e   m o s t  

economic   and  env i ronmenta l l y   sound  p roposa ls .  

- 2 -  



Assumptions and Limitations (cont’d) 4 

The following  assumptions  were  made: 

(1) That detailed  environmental  and  social  studies  would  commence 
subsequent to  the  coal transportation  studies and  could  deal 
with  the  preferred transportation corridor(s). 

(2) That the level of  environmental  and  social  information  should 
facilitate a relative  comparison  and  ranking of environmental 
and  social  parameters in order to facilitate a selection of 
preferred corridor(s). 

( 3 )  Where  potential  environmental  and  social  limitations  and 
conflicts  would be identified, the specific technical details 
would be studied in a subsequent  assessment by the  detailed 
environmental and  social  studies. 

(4) That the  identification  of  environmental  (physical  and  ecological) 
conflicts be  identified  on  the  basis of a field  reconnaissance 
and  published  literature. 

In total, the environmental and social studies would  be  an advisory, 
accompanying  document  and  should  not  be  considered a detailed  environmental 
and soc ia l  study.  

- 3 -  



3.0 

3.1 

PHYSICAL AND NATURAL RESOURCES 

Landform  and  Geology 

T h e   i m m e d i a t e   s t u d y   a r e a   s u r r o u n d i n g   t h e   H a t   C r e e k   c o a l   d e p o s i t   f a l l s   i n t o  

t h e   I n t e r i o r   P l a t e a u   p h y s i o g r a p h i c   r e g i o n   o f   B r i t i s h   C o l u m b i a .   S p e c i f i c a l l y ,  

t h e   r e g i o n   i s  made up o f   t h e  Thompson P l a t e a u   a n d   t h e   n o r t h e r n   p o r t i o n   o f  

t h e   F r a s e r   P l a t e a u .  The   wes te rn   a rea   cons i s t s  o f  t h e   C l e a r  Range  and 

Marb le  Range (Ho l l and ,  1963). 

The  geology o f  t h e   r e g i o n   c o n s i s t s  o f  a r e l a t i v e l y   s t a b l e   c r y s t a l l i n e  

basement p l a t e   b e t w e e n   t h e   F r a s e r   T r e n c h   a n d   t h e  Thompson - Okanagan  Trench. 

The c r y s t a l l i n e   b e d r o c k  i s  made up o f   metamorph ic   rocks   wh ich   have  been 
i n t r u d e d   b y   v a r i o u s   p l u t o n i c   r o c k s ,   s u c h  as  i n   t h e   H i g h l a n d   V a l l e y  and 

B o n a p a r t e   L a k e   a r e a s .   I n   f a i r l y   r e c e n t   g e o l o g i c   h i s t o r y ,   t h i s   c r y s t a l l i n e  

basemen t   rock   has   been   cove red   by   vo l can ic   f l ows   wh ich   a re   i n te r rup ted   by  

sedimentary  sequences.  It i s  such a recent   sed imentary   sequence  wh ich  

c o n t a i n s   t h e   H a t   C r e e k   c o a l   d e p o s i t .  

I n   t h e   n o r t h ,   t h e   s t u d y   a r e a   c o n s i s t s   p r i m a r i l y  o f  r e - c r y s t a l l i z e d   l i m e -  

s t o n e ,   c h a r a c t e r i z e d   b y   M a r b l e  Canyon. The immediate  Hat   Creek  dra inage 

a r e a   c o n s i s t s   o f   v o l c a n i c   r o c k   w i t h   i n t e r - b e d d e d   s e d i m e n t a r y   s e q u e n c e s .  

The r e c e n t   s e d i m e n t a r y   o u t c r o p s ,   i n   p a r t i c u l a r   t h e   c l a y s t o n e s ,   a r e   n o t  

r e s i s t a n t   t o   w e a t h e r i n g  a n d   e r o s i o n ,   a n d   g e n e r a l l y   o c c u r   i n   t o p o g r a p h i c a l l y  

depressed  areas.  

The  rebound o f  t h e   l a n d   w i t h   t h e   w a s t i n g   o f   t h e   i c e   s h e e t   h a s   c r e a t e d  

i n c i s e d   c r e e k   v a l l e y s   a n d   d r a i n a g e   a r e a s   w i t h i n   t h e   s t u d y   r e g i o n .  The 

s t r o n g e s t   e r o s i o n  was c o n f i n e d   t o   m a j o r   r i v e r s ,   s u c h  as t h e  Thompson  and 

F r a s e r .  The secondary  creeks,   such  as  Hat   Creek  and  the  Bonapar te  River ,  

have a g e n e r a l l y   h i g h e r   p r o f i l e  and  tumble   th rough  rap ids   and  canyons  to  

r e a c h   t h e   l e v e l  o f  t h e   m a j o r   r i v e r s .   T h i s   f a c t   i s o l a t e s   a l l   o f   t h e  

Bonapar te ,   Hat   Creek ,   Pav i l ion ,   B ig   Bar   and  secondary   c reeks   f rom  access  

f o r  anadromous f i s h .  



Phyciical and Natura l  Resources ( con t ' d )  ' 

Because o f   the   f requency  o f  occurrence o f   e a s i l y  weathered and erodable 

bedrock,  such as c laystone and s i l t s tone,   poor   foundat ion ,   h igh   e ros ion ,  

and severe  dust  problems  are  associated  wi th  these  rocks.  

3.1.1.1 

3.1.1.1 A 

3.1.1.1 B 

Highway  Access 

Mine,  Mine  Mouth and Harry  Lake 

In  o r d e r   t o  move equipment  and  people i n t o   t h e  mine,  mine 

mouth  thermal  generat ing  s i te,  and Harry  Lake  thermal  generating 

site,  Medicine/Cornwall   would be a newly  constructed  route.  It 

traverses  through  deeply- inc ised  creek  va l leys.  The f l o o r s  

a r e   d r i f t - c o v e r e d  and the  s ide-s lopes  cons is t   o f   weathered 

metamorphic  rocks. I n   genera l ,   t he  upper v a l l e y s   o f   b o t h  

creeks show good foundat ion  and  low  erodabi l i ty .  However, 

t h e  mouths o f   Med ic ine  and Cornwall  creeks show some f i n e -  

tex tu red  loam w i th   l ow   bea r ing   s t ren th  and h igh   dus t   po ten t i a l .  

Upgrading  of  Highway #12, along  Hat  Creek,  would e n t a i l   l e s s  

d is tu rbance  to   the   bedrock  and s u r f i c i a l   m a t e r i a l s .  I t  p r i m a r i l y  
t raverses  vo lcanic   mater ia ls   which  lead  in to   the  Marb le Canyon 

formation i n   t h e  proximity o f  the  mine.  Although  the val ley i s  
conf ined and inc ised,  i t  can  accomnodate the  upgraded  road. 

Big  Bar  Creek 

The B ig  B a r  Creek  thermal  generat ion  s i te  would  require up- 

g r a d i n g   o f  an ex is t ing   a l l -weather   sur face   road.  By v i r t u e  

o f   t h e   f l a t   t e r r a i n ,  as  wel l  as a compact till pla in,   no 

foundat ion o r  erosion  problems  would be an t i c ipa ted .  
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Phys ica l   and  Natura l   Resources  - ( c o n t ' d )  

3.1.1.1 C 

3.1.1.2 

3.1.1.3 A 

3.1.1.2 B 

A s h c r o f t  

I n  o r d e r   t o  move men a n d   e q u i p m e n t   i n t o   t h e   A s h c r o f t   t h e r m a l  

g e n e r a t i o n   s i t e ,  a s h o r t   o n e - h a l f   m i l e   l o n g   r o a d   w o u l d   h a v e  

t o  b e   c o n s t r u c t e d .   P o c k e t s   o f   l o a m ,   a s   w e l l  as l a c u s t r i n e  

d e p o s i t s ,  may c r e a t e   c e r t a i n   f o u n d a t i o n   d i f f i c u l t i e s .   T h i s  

r o a d   w o u l d   b e   p r o n e   t o   d u s t   a s   w e l l .  

C o a l   T r a n s p o r t a t i o n  

Harry  Lake  Conveyor  System 

The   Har ry   Lake   conveyor   f rom  the   m ine   t o   t he   l ake   t rave rses  

r e l a t i v e l y   s t e e p   t e r r a i n   w h i c h   c o n s i s t s   p r i m a r i l y  o f  v o l c a n i c  

m a t e r i a l s .  The t h i n   s o i l   m a n t l e   o v e r   t h e   v o l c a n i c   r o c k s   s h o u l d  

make i t  p o s s i b l e   t o   s e l e c t   t h e   m o s t   c o m p e t e n t  and s t a b l e   s u b -  

s t r a t e   f o r   t h e   c o n s t r u c t i o n   o f   t h e   c o n v e y o r .   A s s u m i n g   c a r e f u l  

s e l e c t i o n ,  no f o u n d a t i o n   o r   e r o s i o n   p r o b l e m s   a r e   e n v i s i o n e d .  

T r a n s p o r t   t o   E x i s t i n g   R a i l w a y s  

A new r a i l   r o u t e   w o u l d   b e   r e q u i r e d   t o   B i g   B a r   C r e e k .   T h i s   i s  

b e t w e e n   t h e   B i g   B a r   t h e r m a l   p l a n t   a n d   t h e   e x i s t i n g  B.C.R. 

r a i l w a y  i n  t h e   v i c i n i t y   o f   C l i n t o n .  It t r a v e r s e s   r e l a t i v e l y   f l a t  

p l a t e a u   c o u n t r y .   T h i s  till p l a i n  has l i t t l e   l a n d f o r m   o r  geo- 

l o g i c a l   l i m i t a t i o n s ,   e x c e p t   f o r   t h e   p r e s e n c e   o f   s w a l e s   w h i c h  

a r e  genc>:-,:lly f i l l e d   w i t h   l a k e s  and  wet lands.  However,   the 

n a t u r e  o f  t h e   f l a t   t e r r a i n  makes i t  p o s s i b l e   t o   a v o i d   t h e s e  

depress ions .  
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Physica l  and Natural  Resources  (cont 'd) ' 

There   a re   two   a l t e rna t i ves   t o   j o in   t he  new r a i l   l i n k  between 
B ig  Bar  Creek and the B.C.R. r a i l   a t   C l i n t o n   t o   t h e  mine s i t e  
a t  Hat  Creek. These are: 

the   connect ion   v ia   the  new C.N.R. r a i l   t o   C a r q u i l e ,  

then up Hat Creek, along  Highway  #12 t o   t h e  mine.  The 
lower  Hat  Creek  Val ley,   a l though  incised and narrow, 
shows good s u r f i c i a l  and bedrock   mater ia ls   to   acconodate  
a rail spur. 

a rou te   f rom B.C.R. C l in ton  connector   a long B.C.R. t o  

Glenf raser  where the  Chipuin-Sallus  Creek  conveyor  would 

t rans fe r   t he   coa l .  The pass  between the  two  creeks i s  
r e l a t i v e l y   h i g h  and the  two  streams  narrow and deeply 

inc ised.  Bedrock cons is t s   o f   vo l can ics  with moderate 

t o  good foundat ion.  The unconsol idated  mater ia ls   are 

shal low and t h e i r   f o u n d a t i o n   c h a r a c t e r i s t i c s  good. The 
m a j o r   l i m i t a t i o n  i s  steepness o f  t h e   v a l l e y   f l a n k s .  

A l te rna t ives   to   reach  the   Ashcro f t   thermal   genera t ing   s i tes  

are: a new r a i l   l i n e  from  the  mine to   Carqu i l e ,  and a new 
r a i l   l i n e  f rom  Carqu i l e   t o   t he   p lan t   s i t e   a long  Highways 97 

and  1. The r a i l  l i n e  from t h e  mine t o  CarqUile  has been 
discussed above. The rail l i n e   f r o m   C a r q u i l e   t o   t h e   p l a n t  

s i t e  would  fo l low  the  ex is t ing  h lghways  a long  the  Bonapar te 

and Thompson r i v e r  benchland.  This  benchland  consists  pre- 

dominantly  of  glacial  benches and some rock  outcrop,  mainly 
vo lcan ic   rocks .  T h i s  l a t t e r   c o r r i d o r  has r e l a t i v e l y  good 

foundat ion and excavat ion   charac ter ls t l cs .  

The conveyor t o  Basque, a conveyor  system  along Oregon  Jack 

Creek.  traverses a deep ly   i nc l sed   va l l ey   wh ich   p r imar i l y  
consists  of   metamorphics,   mainly  re-crystal l ized  l imestone. 
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Physical and Natural  Resources (cont 'd )  

Major l imitat ion  l ies   in   the narrowness of the  valley and  
gradient of the  creek. No foundation  problems  are  anticipated. 

The Squamish thermal generation p l a n t  s i t e   requi res  a new r a i l  
l ine  from the mine through  Pavilion  connecting  with  the  existing 
B . C . R .  t o  Clinton. The Marble Canyon route  traverses  re- 
crystallized  limestone  in a deeply  incised  valley. The presence 
of some act ive -" sl ides   is   indicated and detailed  study of the 
geotechnical  ramifications of  this  corridor  should be conducted. 
Steepness i s  one fur ther   l imit ing  factor   for   the  locat ion of 
a coal  transportation  corridor. The other connection i s   v ia  a 
conveyor a t  Sallus and  C h i p u i n  creeks. 

In order   to  reach  the Lower Mainland s i t e s ,  a new r a i l   l i n e  from 
the p l a n t  t o  Carquille,  via  the  Ashcroft  Clinton Connector t o  
C . N . / C . P .  and the C . N . / C . P .  r a i l   to   the   p lan t ,  and a conveyor 
to   the  p l a n t  s i t e ,   v i a  Oregon Jack  Creek,  are  necessary  (and 
have been discussed  previously). 

On the  basis of landform and geology, the corridors  are ranked 
in  the  following t a b l e .  
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TABLE 1 

I 
IMPACT OF THE ACCESS AND COAL TRANSPORTATION 

CORRIDORS ON GEOLOGY AND LANDFORM 
- 

CI:IRRIDOR ALTERNATIVES SENSITIVITY TYPE OF IMPACT 

HIGHWAY ACCESS ALTERNATIVES: 

WMine,  Mine  Mouth and Harry  Lake  Plant 

Mine,  Mine  Mouth and Harry  Lake  Plant 

B ig  Bar  Creek P lan t  

Ashcro f t   P lan t  Highway #1 

Cl3AL TRANSPORTATION ALTERNATIVES: 

Harry Lake Plant (d i rect   conveyor  

r B i g  Bar  Creek  Plant  ( ra i l   f rom  mine 

Highway  #12 

I Medicine/Cornwall 

Northwest  f rom  Cl inton 
1 

m 

from  mine t o   p l a n t   s i t e )  

Connector, r a i l   t o  p lan t  s i t e )  
t o  Carqui   le ,   Ashcrof t /Cl   in ton 

Glenfraser  v ia  Sal lus  Creek, 
B.C.R. t o   C l i n t o n ,   r a i l   t o  

A s h c r o f t   P l a n t   ( r a i l   f r o m   m i n e   t o  

a B i g  B a r  Creek Plant   (conveyor   to  

(I p l a n t   s i t e )  

m. t o   p l a n t   s i t e )  

U t o  p l a n t  s l t e )  

Carqu i l e ,   ra i l   f r om  Carqu i l e  

Ashc ro f t   P lan t  ( r a i l  f rom mine t o  
Oregon  Jack  Creek,  conveyor 

Squamish P l a n t   ( r a i l   f r o m  mine t o  
Pav i l i on ,  B.C.R. t o   p l a n t   s i t e )  

S'quamish Plant   (conveyor   to   Glenf raser  
v i a   S a l l u s  Creek, B.C.R.  t o  
p l a n t   s i t e )  

Roberts Bank P l a n t   ( r a i l   t o   C a r q u i l e ,  
Ashcrof t /Cl inton  Connector,  
C.N./C.P. t o   p l a n t   s i t e )  

Eoberts Bank P lan t  ( r a i l  from  mine 
t o  Oregon Jack  Creek,  conveyor 

s i t e )  

I 

.I 

I 

1 t o  Basque, C.N . /C .P .  t o   p l a n t  

1 ow 

nmderate 

1 ow 

1 ow 

1 ow 

moderate 

moderate 

1 ow 

moderate 

h igh  

moderate 

1 ow 

moderate 

narrow  val ley;  steep 
side  s lopes 

- 

swales may have  poor 
foundat ion 

swales may have  poor 
foundat ion 

narrow  val ley;  steep 
side  s lopes 

a c t i v e   s l i d e s  

h igh  and steep 

narrow  and  steep 



Physical and Natural   Resources  (cont 'd) 

3.2 Surface Water  and  Groundwater 

The majori ty  of p r e c i p i t a t i o n   w i t h i n   t h e   s t u d y   a r e a   f a l l s  d u r i n g  the   w in te r  
i n   t he  form  of snow a t   h ighe r   e l eva t ions .  The pronounced increase  i n  
t o t a l   p r e c i p i t a t i o n   a t  higher e l e v a t i o n s   i n d i c a t e s   t h a t  most water   s torage  
i s  in  the  form  of snow and confined  to  areas  above 4500 f e e t .  

The major r iver   va l leys   a re   ex t remely   d ry   because  of the rainshadow e f f e c t .  
I n  addi t ion ,   increased   t rans-evapora t ion   due   to   mi lder   t empera tures  and 
longer   growing  season  ut i l izes   avai lable   water  i n  t h e   d r i e r   v a l l e y s .  
The s h o r t e r  growing  season i n  t h e   h i g h e r   r e g i o n s   c a n n o t   u t i l i z e   a l l   t h e  
ava i lab le   waters   and ,  thus, con t r ibu te s  a net water   d i scharge   to  the lower 
regions. 

Among the   su r f ace   d ra inage ,   a l l   d ra inage   a r eas  which  have the i r   wa te r  
recharge w i t h i n  h igher   reg ions   a re   perennia l   s t reams.  I n  con t r a s t ,   t hose  
streams which  have a water   recharge  in   lower  areas   without   the  benefi t  
o f  snow accumulation d u r i n g  w i n t e r   a r e   e i t h e r   i n t e r m i t t a n t   o r  ephemeral 
s t reams.  

The dominant  perennial  streams,  such  as the Bonaparte  River, Hat Creek, 
Pavilion  Creek  and Big Bar Creek,   are .   important   sources   of   i r r igat ion 
water   to   ranchers  and fa rmers .  

In t e rmi t t en t  and ephemeral  drainages,  such  as  Medicine  Creek,  Cornwall  Creek, 
Oregon Jack  Creek,  Chipuin  Creek and Sa l lu s   Creek ,   neve r the l e s s ,   a c t   a s  
important  groundwater  recharge d u r i n g  t h e  summer drought.  I n  many cases ,  
such  groundwater  reservoirs have  been taken  advantage  of by wel l s .  
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Physical and Natural  Resources (cont 'd )  4 

The groundwater  in  the  higher  region  sheds i t s  groundwater and the 
groundwater tab le   i s   re la t ive ly   c lose  t o  the surface. However, in the 
broad,  major  valleys, groundwater tables   f luctuate  and are  dependent upon 
either  perennial  streams  or ephemeral streams and lateral  seepage. Depending 
on texture o f  unconsolidated  materials  within the broader  floodplains o f  
the major valleys,  groundwater tables  can be f a i r l y  deep. 

The major s ens i t i v i ty  which the  surface and sub-surface hydrology exhibits 
l ies  in  potential   interference  with  surface and groundwater  storage  in 
the higher  areas.  Interruption of surface  flow due t o  stream  crossings, 
embankments or   other   s t ructures  can lead t o  s i l t a t i o n  and changes in 
water  quality. 

Interferrence  with  groundwater can r e su l t  through compaction  of unconsolidated 
materials which in te r rupt   l a te ra l  groundwater  seepage,  especially  along 
the lower port ions  of   s ide  hi l ls .  For this  reason, present water  use  for 
domestic,   irr igation and industrial  purposes should be documented, as well 
as an understanding of water  requirements of vegetation and water-dependent 
animals be established. In the following  discussions,  very broad value 
judgments were made as t o  the sens i t i v i ty  o f  certain  drainages. 

3.2.1.1 Highway Access 

3.2.1.1 A Mine, Mine Mouth and Harry Lake 

The upgrading  of Highway #12, along the Hat Creek Valley, 
would only have moderate  impact on the  water regime o f  the creek. 
However, the road should  maintain i t s   loca t ion ,   as  much as 
possible, away from the actual  stream  course,  in  order  to 
avoid  channelization. 
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Phys ica l   and   Na tu ra l   Resources   ( con t ' d )  

3.2.1.1 B 

3.2.1.1 C 

3.2.1.2 

3.2.1.2 A 

3.2.1.2 B 

T h e   c o n s t r u c t i o n   o f  a new road   a long   Med ic ine   and   Cornwa l l  

c r e e k s   w o u l d   r e s u l t  i n  a somewhat h i g h e r   i n t e r f e r e n c e   w i t h  

t h e   f l o w   o f   t h e s e   s t r e a m s .  The  proposed  road  should be k e p t  

away f r o m   t h e   a c t u a l   f l o o d p l a i n  a n d   a v o i d   t h e   i n t e r r u p t i o n   o f  

l a t e r a l  seepage i n t o   t h e   s t r e a m   w a t e r s .  

B ig   Bar   Creek  

T h e   r o a d   b e t w e e n   C l i n t o n   a n d   B i g   B a r   C r e e k   p l a n t   s i t e   w o u l d  

e n t a i l   u p g r a d i n g   o f   t h e   e x i s t i n g   a l l - w e a t h e r   d i r t   r o a d  and 

l i t t l e   i m p a c t  on the   hyd ro logy   wou ld   be   expec ted  i f  t h e   w e t l a n d s  
were avo ided.  

As h c r o f  t 

The s h o r t   r o a d   i n t o   t h e   t h e r m a l   o l a n t   w o u l d  show i n s i g n i f i -  

c a n t   h y d r o l o g i c a l   i n t e r f e r e n c e .  

C o a l   T r a n s p o r t a t i o n  

Harry  Lake  Conveyor  System 

The c o n s t r u c t i o n  o f  a c o n v e y o r   t o   t h e   H a r r y   L a k e   p l a n t   s i t e  

f r o m   t h e   m i n e   i s   e x p e c t e d   t o   h a v e   l i t t l e   i m p a c t  on the   g round-  
w a t e r   h y d r o l o g y .  No s u r f a c e   w a t e r   w o u l d  be  t r a v e r s e d .  

T r a n s p o r t   t o   E x i s t i n g   R a i l w a y s  

O f  t h e   t w o  a1 t e r n a t i v e s   t o   B i g   B a r   C r e e k   p l a n t   s i t e   f r o m   t h e  

mine,   one  leads  through  Hat   Creek,  w i th  a r a i l  sys tem  connect ing  

v i a   t h e   p r o p o s e d   A s h c r o f t / C l i n t o n   C o n n e c t o r .  It shows r e l a t i v e l y  
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h igh  in ter ference  o f   the  meander ing  creek  morphology  o f   Hat  

Creek. The grade  requirements and te r ra in   requ i remen ts   o f  

t he   ra i lway  would cut   through a number o f  creek meanders 

w h i c h   w o u l d   r e s u l t   i n  many cross ings and stream  channel izat ion.  

A new r a i l   l i n e   c o n n e c t i n g   C l i n t o n   w i t h   t h e   B i g  B a r  Creek 

p l a n t   s i t e   s h o u l d  be f a r  enough away from  Big  Bar  Creek i t s e l f  

and i t s  lakes so a s  t o   a v o i d  any d i r e c t   i n t e r f e r e n c e   w i t h   t h e  

stream. However, B i g  Bar  Creek i s  buf fered  by a number o f  

lakes and i t s  stream i s  s u f f i c i e n t l y   s t a b l e   t o  show low 

s e n s i t i v i t y .  However, f o re ign   ma te r ia l   du r ing   cons t ruc t i on  

should be kept   ou t   o f   the   s t ream.  

The second a l t e r n a t i v e   t o   B i g  B a r  Creek i s  a conveyor  system t o  

Glenf raser   v ia   Sal lus  Creek.  It shows r e l a t i v e l y  moderate 

impact on the   hydro logy   o f   bo th   Ch ipu in  and Sallus  creeks. 

Although  Chipuin and Sal lus  creeks  are  in termi t tent   s t reams,  

the   smal le r   s ize   o f   the   r igh t -o f -way  fo r   the   conveyor   sys tem 

and the  low  grade  o f   road  maintenance  requi red  to   serv ice  the 

conveyor  system  represent  less  of a d is turbance than, fo r   ins tance,  
a major r a i l w a y  or  highway. 

For   the  Ashcrof t   thermal   generat ion  s i te ,   two new r a i l   l i n e s ,  
one f rom  the   mine   to   Carqu i le  and the   o ther   f rom  Carqu i le   to  

the   p lan t   a long  Highways 97 and 1 ,  show r a i l   c r o s s i n g s   o f  many 

ephemeral  streams. However, most o f  t hese   gu l l i es   a re   a l ready  

a l i ena ted  by roads. They dra in   towards  set t led  areas.  Thus, 
the  major  impact  could be to   water   users  outs ide  the Cache Creek 

and/or  Ashcroft  communities. However. the  hydro log ica l   impact  

o f  a r a i l  system  along Highways 97 and 1. i f  p rov ided   w i th  

pervious  aprons  which  a l low  percolat ion  of   groundwater,   would 

be s i g n i f i c a n t l y  reduced. 

- 12 - 
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Physical and Natural Resources (cont'd) 

The  conveyor  system  down  Oregon  Jack Creek  would show  some 
potential changes  to the  stream. The valley is deeply incised .I 

and  it is difficult to stay  out  of the floodplain,  which could 
result in channelization and some interruption of seepage into 
the stream. However, if the  conveyor is maintained high on 
the  side hill with  adequate  culverting  and pervious aprons,  the 
impact would be moderate. 

- 
II 

For destinations  such  as  Squamish,  the  new rail line  to  Pavilion, I 

through  Pavilion  Creek and Marble  Canyon, would show  little 
interference with the hydrology of that stream system.  Pavilion 
Lake  provides  good flow control and the headwaters  of Pavilion 
Creek itself  are located in the  Marble Range. Subject  to proper 
construction  procedure, the anticipated  impact on  the  Pavilion 
system would be low. In summary, the following  table  ranks  the 
corridor  alternatives in terms o f  hydrological sensitivity. 

.. 
W 

.I 
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TABLE 2 

IMPACT OF THE ACCESS AND COAL TRANSPORTATION 
CORRIDORS ON HYDROLOGY 

CORRIDOR ALTERNATIVES 
" 

HIGHWAY ACCESS ALTERNATIVES: 

,Mine, Mine  Mouth and Harry  Lake  Plant 

Mine,  Mine  Mouth  and  Harry  Lake  Plant 

B i g  Bar  Creek P lan t  

Highway #12 

II Medicine/Cornwall 

Northwest  f rom  Cl inton 
- b s h c r o f t   P l a n t  Highway #1 

COAL TRANSPORTATION ALTERNATIVES: 

Harry   Lake  P lant   (d i rect   conveyor  

-Big  Bar  Creek Plant ( ra i l   f r om  m ine  

W 

from  mine t o   p l a n t   s i t e  

to   Carqu i l e ,   Ashc ro f t /C l i n ton  
Connector, r a i l   t o   p l a n t   s i t e )  

G len f rase r   v ia   Sa l l us  Creek, 
B.C.R. t o  Cl in ton ,  rail t o  

Ashcro f t  P lan t  ( r a i l  from  mine t o  

I Eiig Bar  Creek P lan t   (conveyor   to  

m p l a n t   s i t e )  

C a r q u i l e ,   r a i l  from  Carqui le 
m .  t o   p l a n t   s i t e )  

L t o  p lan t  s i t e )  

Ashcro f t   P lan t  ( r a i l  from  mine t o  
Oregon Jack  Creek,  conveyor 

:Squamish P l a n t   ( r a i l   f r o m   m i n e   t o  
Pav i l i on ,  B.C.R. t o   p l a n t   s i t e )  

" jquamish  Plant  (conveyor  to  Glenfraser 
v i a  S a l l u s  Creek, B.C.R. t o  
p l a n t   s i t e )  

'IRoberts Bank P l a n t   ( r a i l   t o   C a r q u i l e ,  
Ashcrof t /Cl inton  Connector,  
C.N./C.P. t o   p l a n t   s i t e )  

IRoberts Bank P l a n t   ( r a i l   f r o m  mine 

I 

I 

W 

t o  Oregon Jack  Creek,  conveyor 
t o  Basque, C.N./C.P. t o  p l a n t  
s i t e )  

a 

SENSIT IV ITY  TYPE OF IMPACT 

moderate  channelization 

moderate channel izat ion;  

moderate wetlands 

cu lver ts ;   e tc .  

1 ow 

1 ow - 

high  extreme  creek  bed 
a1 t e r a t i o n  

moderate  water  recharge 
a1 t e r a t i o n  

high  extreme  creek bed 
a1 t e r a t i o n  

moderate  channelization 

1 ow 

moderate  water  recharge 
d is turbance 

high  extreme  creek bed 
a l t e r a t i o n  

moderate  channelization 

*I 



Physical and Natural   Resources  (cont 'd) 

3 .3   Soi l s  

Soi l   formation i s  the   in te rac t ion   of   c l imate ,   vege ta t ion ,   topography,  
and t ime  act ing on parent   mater ia l   to   p roduce   so i l s  w i t h  d i f f e ren t   phys i ca l  
and chemical  properties.  In o ther   words ,   d i f fe ren t   so i l   types   wi l l  form 
under d i f fe ren t   vege ta t ion   types  and cl imat ic   regimes on the same parent  
mater ia l .   Basical ly ,   seven  broad  soi l   orders   descr ibed by the  NSSC (1970) 
were crossed.  These  are  Podzol,  Gleysol,  Brunisol,  Regosol,  Luvisol, 
Chernozem, and Organic. 

Podzol ic   orders   are   wel l  and imper fec t ly   d ra ined   so i l s  which develop i n  
cold and moist   c l imates   under   coniferous  or  mixed coniferous  vegetat ion on 

acid  parent   mater ia ls .   Podzols   are  most common i n  the Engelmann Spruce - 
Subalpine Fir Biogeoclimatic Zone. These s o i l s  commonly have a t h i c k ,   a c i d ,  
organic  accumulation on the   sur face .  This s o i l   o r d e r   i s   f a i r l y  uncommon 
in  the  s tudy  area  because o f  the   high  base  s ta tus  of the   paren t   mater ia l  
and low ra infa l l   p revent ing   the   l eaching   process .  

G leyso l i c   o rde r s   a r e   so i l s  which a r e   s a t u r a t e d  w i t h  wa te r   fo r  some period 
d u r i n g  the  year.   Reduction  of  iron commonly takes   place  under   the  anaerobic  
so i l   cond i t ions  and production  of a mottled  blue and brown horizon i s  formed 
(g le iza t ion) .   These   so i l s   occur  in  undrained  depressions and leve l   a reas  
where  seepage  water  or a high  water  table i s  present .  The vegetation  con- 
t a i n s   s p e c i e s   t h a t  can withstand h i g h  water   contents  i n  t h e   s o i l .  These 
s o i l s   u s u a l l y   c o n t a i n  a l a rge  number of   spec ies ,   bu t   a re   minor  i n  t o t a l  
amount of  area  covered  because  of  the  dry  climate  conditions.  

Luviso l ic   o rders   cons is t   o f   so i l s   deve loped   under   fores t s   o r   fores t  and g ras s  
a reas .  The pa ren t   ma te r i a l   i s   gene ra l ly   a lka l ine .  The accumulation  of 
s i l i c a t e   c l a y  i n  the  lower  horizons i s  a c h a r a c t e r i s t i c   f e a t u r e .   L a c u s t r i n e  

- 14 - 



Physical  and  Natural  Resources  (cont'd) 

and alkaline  glacial till are  the  most  common  pedogenic  processes. This 
order is  common in the  upper  Interior Douglas-fir Biogeoclimatic  Zone. 

Brunisolic  orders occur in  well  to imperfectly  drained  conditions  under 
forest and mixed forest and grass  areas. These soils  have  an organic top 
horizon and, in contrast t o  the Podzolic order, fail  to have a rust  brown 
lower  horizon  (B-horizon). The parent  material  is  usually  basic  and 
variable. This soil order  commonly  occurs under the dry forest conditions 
of the  Interior Douglas-fir and  Ponderosa Pine - Bunchgrass  biogeoclimatic 
zones. This order is the  most  prevalent throughout the study area. 

Regosols  occur  on well  to imperfectly  drained  mineral  soils under oxidizing 
conditions. These soils  are  usually  very young soils and do not show any 
horizon  development. These are associated  with  streams and recent  alluvial 
deposits. The vegetation is mainly  riparian.  The  alkalinity is  very  high 
due to evaporation  drawing  salts to the surface  layers.  Flooding  is also 
common. The proposed  transportation corridors probably effect this order 
the  most. 

Chernozemic soils  have  a very  well developed  dark  surface  layer  with  a high 
base  saturation of the  lower  horizon. This soil develops under semi-arid 
conditions in a cool  climate.  Grassland  is  the  representative  vegetation 
type. The darkening of surface  horizons by organic  matter  (melanization) 
and  accumulation of calcium  (calcification) are the dominant soil  processes. 
This soil order is  common in the  Ponderosa Pine - Bunchgrass  Biogeoclimatic 
Zone and grassland  meadows of the lower  Interior  Douglas-fir  Biogeoclimatic 
Zone. The soils  are  highly erodable and  alkaline. 

Localized  occurrences of organic  soils occur in poorly  drained depressions 
in cool  and sub-humic to humic  climates where decomposition 
matter i s  slow and accumulation  takes  place  under  anaerobic 
typical  vegetation is marsh type, made up of sedges, rushes 

- 15 - 
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Physical and Natural  Resources (cont 'd )  

In general ,   the  soils  are  f ine-textured,  alkaline and vary  in  depth from 
30 f e e t  t o  l e s s  t h a n  6 inches. The fine-texture and a lka l in i ty   r e su l t s  
from the derivation of the parent  material from limestone,  sandstone, 
shale  and volcanic bedrock deposits.  The soils  derived from volcanic 
bedrock are less alkal ine t h a n  those from limestone and sandstone. The 
majority  of  the upland soils  are  derived from g l a c i a l   t i l l  and  colluvium 
parent material .  Within the  valleys  several  parent  materials,  including 
glacio-fluvial  and  alluvial   deposits  give  r ise t o  heterogeneous s o i l s .  

3.3.1  Specific  Corridor  Considerations 

The most important  characterist ics t h a t  a f fec t   the  placement 
of  the  access and  coal  transportation  corridors  are  erosion 
potential ,   very high s a l t  accumulations  in  the  surface  soils, 
foundation and loading  characterist ics,   f looding, and dusting 
problems  of the  soi ls   (Table   3) .  

3.3.1.1 Highway Access 

As with  the  vegetation,  the impact  of  upgrading the  present 
roads i s  much l e s s  t h a n  building a new road and,  therefore, 
more desirable  in terms of impact on s o i l s .  However, for  social  
reasons,   th is  may n o t  be the  case. The major impact would 
come during  the  construction  stage.  Revegetation o f  cut  slopes 
and improved culver ts  t o  prevent  loss of s o i l s  should be 
immediate. Dust  would be a f ac to r  and  watering  should  take 
place  during  construction. 

3.3.1.1 A Mine, Mine Mouth and Harry Lake 

The Medicine/Cornwall route  has been suggested  as an access 
cor r idor   to  the mine or the proposed  Harry Lake thermal plant.  
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Physica l  and Natura l  Resources ( c o n t ' d )  

Major  problems e x i s t   a t  each  end  where the  corr idor   crosses 

h igh ly   erodable  and  a lka l ine  Luv iso ls  and  Chernozems. Paving 

of   the  road  would be necessary f o r   d u s t   c o n t r o l .  Highway 

#12  invo lves  upgrading  o f   the  ex is t ing  road and would e n t a i l  

l ess   so i l   d i s tu rbance .  

3.3.1.1 B Big  Bar  Creek 

Road access t o   B i g  B a r  Creek  would  require  upgrading o f  

an ex is t ing  gravel   road.   Th is   road  would  t raverse  so i ls  w i t h  
r e l a t i v e l y   h i g h   s a l t   c o n t e n t  and medium tex tu re .  Problems 

associated  wi th   these  so i ls   would be sal t   accumulat ion,  i f  

d is turbed,  and dust .  

3.3.1.1 C Ashcro f t  

A shor t   access  road  to   Ashcrof t   s i te   would  t raverse Chernozem 

soi ls ,   which i f  wetted show p l a s t i c   f l o w  and h igh   dus t ing .  

3.3.1.2  Coal  Transportat ion 

3.3.1.2 A Harry  Lake  Conveyor System 

This   conveyor   route  crosses  g lac io- f luv ia l   deposi ts   a long 

Hat  Creek, as  we l l  as  deep g l a c i a l  till and c o l l u v i u m   f a r t h e r  up 

the  s lope.  The so i l s   a re   ma in l y  Chernozems under  the  grassland 

and Luv i so l s  on the  upper  slopes. As w i t h  most o f  t h e   s o i l s  

o f   t he   reg ion ,   h igh   sa l t   concen t ra t i ons   occu r   he re .   Bo th   so i l s  

a re   h igh ly   e rodab le ,  however, problems  would  only  ar ise on the  

s teep   sec t i on   o f   t he   co r r i do r .  
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Phys ica l   and  Natura l   Resources-   (con t 'd )  

3.3.1.2 B T r a n s p o r t   t o   E x i s t i n g   R a i l w a y s  

The  conveyor down Oregon  Jack  Creek  Val ley  would  cross 

m a i n l y   c o l l u v i a l   d e p o s i t s   i n   t h e   s t e e p - s i d e d   v a l l e y   a n d  

a l l u v i a l   d e p o s i t s   a l o n g   t h e   s t r e a m s .   S e v e r a l   a l l u v i a l   f a n s  

w o u l d   a l s o   b e   c r o s s e d .  The s o i l   o r d e r s   i n c l u d e  Chernozems 

and R e g o s o l s .   B o t h   e x h i b i t   v e r y   h i g h   s a l t   c o n t e n t s   a n d ,  

c o n s e q u e n t l y ,   s a l t   c r u s t i n g  a n d   p o o r   r e v e g e t a t i o n  o f  t h e   t h e  

d i s t u r b e d   a r e a s   m i g h t   b e  a p rob lem.   The  s lopes   a re   very   s teep 

and t h e   f i n e - t e x t u r e d   c o l l u v i u m  may erode or  slump i f  t o o  much 

m a t e r i a l   i s  removed  f rom  the   toe-s lope.   Revegeta t ion   wou ld   have 
t o  be   immedia te .   Add i t iona l l y ,   numerous   smal l   lakes   and swamps 

occu r  i n  t h e   u p p e r   p o r t i o n   o f   t h e   v a l l e y ,   w h e r e   f l o o d i n g   a n d  

founda t ion   p rob lems  on t h e   h i g h l y   o r g a n i c   s o i l s   a r e   l i k e l y .  

The r a i l   l i n e   f r o m   t h e   m i n e   t o   C a r q u i l e ,   a l o n g   H a t   C r e e k ,  

p r e s e n t s   s i m i l a r   p r o b l e m s   a s   t h e   p r e v i o u s   r o u t e .  However, t h e  

v a l l e y   i s   s l i g h t l y   w i d e r  and may accommodate a r a i l w a y .  

C o a r s e - t e x t u r e d   g l a c i o - f l u v i a l   d e p o s i t s   a r e   e n c o u n t e r e d   i n  

s e v e r a l   a r e a s   a l o n g   t h e   r o u t e .   T h e   v a l l e y   d o e s   c o n s t r i c t   a t  

s e v e r a l   p o i n t s   a n d   t h e   r a i l w a y   w o u l d   h a v e   t o   c r o s s   s t e e p  

c o l l u v i a l   s l o p e s .   S l o u g h i n g   c o u l d   o c c u r .   E v e r y   a t t e m p t  

shou ld   be  made t o  k e e p   t h e   r a i l w a y   o f f   t h e   m e a n d e r i n g   a l l u v i a l  

depos i ts   a long  Hat   Creek .   F lood ing   and  changes  to   the   s t ream 

course ,   as   we l l  as s a l t   a c c u m u l a t i o n s   i n   t h e   s u r f a c e   s o i l s   o v e r  

t i m e ,   a r e   l i m i t i n g   f a c t o r s   t o   t h e  use o f   t h i s   a r e a .  Where 

a l l u v i a l   f a n s   m u s t   b e   c r o s s e d ,   a n   a t t e m p t   s h o u l d  be made t o  

u t i l i z e   t h e   u p p e r   p o r t i o n   o f   t h e   f a n  where t h e  seepage  water i s  

more  channel ized  and  cu lver ts   can  be  used.   P lacement   o f   the 

r a i l w a y   a l o n g   t h e   b o t t o m   o f   t h e   f a n   w o u l d   r e s u l t  i n  comple te  

i n t e r c e p t i o n  o f  s e e p a g e   w a t e r   f o r  a l o n g   d i s t a n c e .  
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Physical and Natural ____. Resources -" (cont 'd )  

The r a i l   l i n e  from the mine to  Pavilion  encounters Chernozem 
s o i l s  along most of  the  corridor  with the exception of the 
steep  slope above Pavilion Lake where Brunisols  are  prevalent. 
The two important  limiting  factors on the Chernozem s o i l s  are 
high s a l t  accumulations and dust problems.  For most of the 
distance  across  the Chernozemic soils,   the  corridor  follows 
the  valley bottom or  gently  sloping lower slopes. Along 
Pavilion Lake, the  steep  Colluvial  soils would present problems 
with  regards t o  Illass-wasting and  erosion. The extensive  cut- 
and-fil l   slopes would require  revegetation and proper  contouring 
t o  prevent  erosion. The prevention of __I". debris from reachinq 
Pavilion Lake i s  an important  consideration. 

The conveyor  system to  Glenfraser  via Chipuin and Sallus creeks 
crosses  three lmajor parent  lmaterials:  glacial t i l l ,  colluvium, 
and alluvium.  Luvisols  occur on the g lac ia l   t i l l ,   Bruniso ls  
on colluvium, and Regosols on alluvium. On a l luvial   fans ,  
Luvisols  are  prevalent, and a t  higher  elevations, there a re  small 
local  occurrences of  Podzols and Gleysols. A t  the  beginning o f  
the  corridor in Hat Creek Valley,  the soils (Luvisols) are 
very  prone to  erosion, d u s t i n g  and s a l t  accumulations. On the 
Regosols, a long  streams, flooding i s  a problem. Since a con- 
siderable  portion of this  corridor  crosses rugged te r ra in  a t  
high elevations,  colluviunl on steep  slopes  is   the most common 
parent  material. The only problems which a r i s e  here are  
erosion and mass-wasting  of the  steep  slopes. To consider  this 
corridor would require many cut-and-fil l   slopes  that  would have 
t o  be revegetated immediately to  prevent  erosion and sedimenta- 
tion  to  the  streams. The revegetation  process is   not   easy  in  
t h e  relatively severe  climate a t  these  elevations. 
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Physical and Natural  Resources (cont‘d)  

The r a i l   l i n e  from Carquile t o  the  Ashcroft   plant  si te 
along Highways 97 and 1 ,  from the confluence of Hat Creek 
and the Bonaparte River,  crosses open grassland on fine-textured 
t i l l s  and al luvial   fans ,  and coarse  glacio-fluvial  deposits. 
The soi ls   are   c lassed  as  Chernozems. These soils  are  highly 
erodable, b u t  the  gentle  topography would l imi t  the impact. 

The r a i l   l i n e  from Clinton t o  the Big Bar Creek p l a n t   s i t e  
follows a broad f l a t  lava  plateau  covered by deep t i l l   d e p o s i t s .  
Drainage patterns are n o t  well  developed. Many saline-alkali   lakes 
e x i s t  along the corridor.  The corridor  is   forested  except  for 
the bunchgrass  slopes  along  the  Fraser  River. The major so i l  
order along  the  corridor  is ,Brunisols w i t h  r e la t ive ly  h i g h  s a l t  
accumulations. Chernozems are  found along  the  Fraser  River. 
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TABLE 3 

IMPACT OF THE ACCESS AN0  CDbL TRANSPORTATION 
CORRIDORS ON THE SOILS 

1 

W 

3 

CORRIDOR ALTERNATIVES SENSIT IV ITY  TYPE OF IMPACT 
.I 

HIGHWAY ACCESS ALTERNATIVES: 

I Mine,  Mine Mouth and Harry  Lake  Plant 
Highway  #12 

Mine,  Mine  Mouth and Harry  Lake  Plant 

B ig  Bar P lan t  
w Medic ineKornwal l  

Nor thwest   f rom  Cl in ton 
'A'shcroft  Plant Highway #1 

COAL TRANSPORTATION ALTERNATIVES: 

Hlsrry Lake Plant (d i rect   conveyor  

,Big Bar  Creek Plant  ( r a i l   f r o m  mine 

L 

from mine t o  p lan t  s i t e )  

t o   Carqu i l e ,   Ashc ro f t /C l i n ton  
Connector, rail t o  p lan t  s i t e )  

G len f raser   v ia  Sa l lus  Creek, 
B.C.R. t o  C l i n ton .  rail t o  
p l a n t   s i t e )  

Ar ihcrof t  Plant ( r a i l   f r o m  mine t o  
C a r q u i l e ,   r a i l   f r o m   C a r q u i l e  

,Big Bar  Creek P lan t  (conveyor t o  

- 
c t o   p l a n t   s i t e )  

I t o  p l a n t  s i t e )  
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Ashcrof t /Cl inton  Connector,  
C.N./C.P. t o  p l a n t   s i t e )  

Roberts Bank P lan t  (rail from  mine 
t o  Oregon  Jack  Creek,  conveyor 
t o  Basque, C.N./C.P. t o  p l a n t  
s i t e )  

T o b e r t s  Bank Plant (rail t o   C a r W i l e .  
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Physical and Natural  Resources (cont 'd )  

3.4  Vegetation 

The vegetation of the coal transportation  corridors  falls   within  four 
major vegetation or biogeoclimatic zones ident i f ied by Krajina (1965).  
These include  the Ponderosa  Pine - Bunchgrass, the Interior  Douglas-fir ,  
the Engelmann Spruce - Subalpine  Fir, and the  Cariboo Aspen - Lodgepole 
Pine - Douglas-fir  biogeoclimatic  zones. Each biogeoclimatic zone i s  
climatically  determined and contains a number of plant  associations t h a t  
r e f l ec t  the influence o f  this  climate.  Consequently, each biogeoclimatic 
zone has i t s  own s e t  of  major vegetation  associations  that  form due t o  
variations  in  soils,  topography,  micro-climate, and successional s ta te  
( t ime) .  

The Ponderosa  Pine - Bunchgrass Eiogeoclimatic Zone is   character ized by 
a semi-arid  steppe  climate. I t  i s  t h e  d r i e s t  and warmest in  Brit ish 
Columbia. Rainfall i s   t h e  major l imi t ing   fac tor   to  tree growth and  vege- 
ta t ion  development. The forest   s tands  are  open savanna-type  stands. 
Alti tudinally,   this  biogeoclimatic zone l i e s  between 900 and 3000 f ee t   i n  
elevation and i s  the lowest  forested zone in  Brit ish Columbia.  Within the 
study  area, i t  occupies most major river valleys. 

I n  this  biogeoclimatic zone, ponderosa  pine  (Pinus  ponderosa)  regenerates 
in  savanna-like  stands  in  coarse-textured  soils. On f iner - tex tured   so i l s ,  
ponderosa  pine is  usually  missing and the areas become grassland  range. 
Douglas-fir  (Pseutosuga  rnenziesii v a r .  glauca) may occur  here, b u t  i s  
usually  confined t o  cool north slopes. The forested  stands  are low t o  
moderate  in  stocking and the productivity i s  very low. 
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Physica l   and  Natura l   Resources ~. ( c o n t ' d )  

Comnon unders to ry   spec ies   a re   ma in ly   g rass   spec ies .   These  inc lude  b lue-  

bunch  wheatgrass  (Agropyron  spicatum),   Idaho  fescue  (Festuca  idahoensis) ,  

c res ted   wheatgrass   (Agropyron  c r i s ta tum)   and  cheatgrass  (Bromus  tectorum). 

H e r b   s p e c i e s   i n c l u d e   c a c t u s   ( O p u n t i s   f r a g i l u s ) ,   y a r r o w   ( A c h i l l e a   m i l l e f o l i u m ) ,  

a r row- lea f   ba lsamroot   (Ba lsamorh iza  " s a g i t t a t a ) ,  knapweed  (Centaurea  d i f fusa) ,  

and   pussy toes   (An tennar ia   spp . ) .   Sh rubs   usua l l y   occu r   spo rad ica l l y  

t h r o u g h o u t   t h i s   z o n e .   S a g e b r u s h   ( A r t e m i s i a   t r i d e n t a t a ) ,   r a b b i t b r u s h  

(Chrysothamnus  nauseosus),  squawbrush  (Ribes  cereum),  and  western  shadbush 

( A m e l a n c h i e r   a l n i f o l i a )   a r e  common assoc ia tes .  

"" ~ "" - 

Domest ic   g raz ing  use o f   range land   has   been   ex tens i ve  i n  t h i s   b i o g e o c l i m a t i c  

zone.  The e f f e c t   o f   g r a z i n g   i s   t o   a l t e r   t h e   s p e c i e s   c o m p o s i t i o n   t o w a r d s  
spec ies   t ha t   can   w i ths tand   g raz ing   p ressu res .   Consequen t l y ,   t he re   i s  a 

change i n  i t s   v e g e t a t i o n   a s s o c i a t i o n ,   f a v o u r i n g   n o n - p a l a t a b l e   f o r a g e  

species.  This  can  be  seen i n   t h e   s t u d y   a r e a   b y  an   i nc rease   o f   sagebrush ,  

rabb i tbush,   cheatgrass ,   ba lsamroot  and  needlegrass  (S-taC  comata).  These 

s p e c i e s   u s u a l l y   o c c u r   o n l y   a s   s p o r a d i c   s h r u b s   a n d   g r a s s e s ,   b u t   a f t e r  

i n t e n s i v e   g r a z i n g   t h e y  become the   dominan t   spec ies   on   t he   s i t e .  

The I n t e r i o r   D o u g l a s - f i r   B i o g e o c l i m a t i c  Zone i s   t h e  second  warmest  and 
d r i e s t  zone i n   B r i t i s h  Columbia.   Th is   b iogeocl imat ic   zone  occurs  above  the 

Ponderosa Pine - Bunchgrass   B iogeoc l imat ic  Zone  and i s   t h e   m o s t   p r e d o m i n a n t  

zone wi th in  t h e   s t u d y   a r e a .   I n   e l e v a t i o n ,   t h e   z o n e   v a r i e s   f r o m   1 0 0   t o  

4500 f e e t  above  sea l e v e l .  

The two  ma jor   con i fe rous   spec ies   a re   ponderosa  p ine   (P inus   ponderosa)   and 

Doug las - f i r   (Pseudo tsuga   menz ies i i ) .   The   ma jo r   success iona l   spec ies   a f te r  

f i r e   o r   l o g g i n g   a t   e l e v a t i o n s  above 3000 f e e t   i s   l o d g e p o l e   p i n e  (Pinus 
contorts). The c l i m a t e   o f   t h e  zone i s   d r y  as a r e s u l t   o f   t h e   r a i n s h a d o w  

e f f e c t   o f   t h e   C o a s t   M o u n t a i n s .   C o n s e q u e n t l y ,   t h e   p r o d u c t i v i t y   o f   t h e   t r e e s  

- 
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Phys ica l   and   Na tu ra l   Resources   ( con t ’d )  

i s  r e d u c e d .   T h e   f o r e s t e d   a r e a   i s  a mosaic o f  open  grown  ponderosa  pine 

and  Doug las- f i r ,   in te rspersed  w i th   open  range.   The  open  range  a reas  may 

e x t e n d   t o   t h e   u p p e r   l i m i t s   o f   t h i s   z o n e   o n   s t e e p   s o u t h   s l o p e s  on f i n e -  
t e x t u r e d   s o i  1 s. 

The f o l l o w i n g   u n d e r s t o r y   s p e c i e s   a r e  common a n d   i n d i c a t i v e   o f   t h i s   b i o -  

g e o c l i m a t i c   z o n e :   b e a r b e r r y   ( A r c t o s t a p h y l o s   u v a - u r s i ) ,   b u f f a l o b e r r y  

(Shepherd ia  ____ c a n a d e n s i s ) ,   s h i n y - l e a f   s p i r e a   ( S p i r a e a   b e t u l i f o l i a ) ,   r o s e s  

(Rosa spp . ) ,   Rocky   moun ta in   j un ipe r   ( Jun ipe rus  - scopu lo rum) ,   p ineg rass  

( C a l a m a g r o s t i s   r u b e s c e n s ) ,   a n d   s t r a w b e r r i e s   ( F r a q a r i a   s p p . ) .  

E n v i r o n m e n t a l   f e a t u r e s   s u c h   a s   s o i l   t e x t u r e ,   a s p e c t ,   a n d   t o p o g r a p h i c   p o s i t i o n  

have a c r i t i c a l   i n f l u e n c e  on t h e   d i s t r i b u t i o n   o f   t h e   v e g e t a t i o n   a s s o c i a t i o n s  

i n   t h e  zone  because o f   t h e  dry c l imate   (Brayshaw,   1970) .  All t h e s e   f a c t o r s  

a f f e c t   t h e   s o i l   m o i s t u r e   s t a t u s ,   t h e r e b y ,   f a v o u r i n g   c e r t a i n   p l a n t   s p e c i e s .  
F o r   e x a m p l e ,   D o u g l a s - f i r   g r o w s   b e s t   o n   c o o l   n o r t h   s l o p e s ,   w h i l e   p o n d e r o s a  

p i n e   g r o w s   b e t t e r   o n   s o u t h e r n   e x p o s u r e s .  On v e r y   f i n e - t e x t u r e d   s o i l ,   g r a s s  

spec ies   a re   dominan t .  

The  Engelmann  Spruce - S u b a l p i n e   F i r   B i o g e o c l i m a t i c  Zone i s  a much-fragmented 

f o r e s t   o c c u p y i n g   t h e   h i g h e s t   e l e v a t i o n s   o f   t h e   s t u d y   a r e a .   A l t i t u d i n a l l y ,  

i t  ranges  between 4000 f e e t   a b o v e   s e a   l e v e l  t o  t r e e l i n e  (7500 f e e t ) .  The 

c l i m a t e   i s   c h a r a c t e r i z e d   b y   K r a j i n a   ( 1 9 6 5 )   a s  a c o n t i n e n t a l   c o l d   h u m i d  

c l i m a t e .   T h i s   f e a t u r e   v a r i e s   c o n s i d e r a b l y   f r o m   t h e   I n t e r i o r   D o u g l a s - f i r   a n d  

Ponderosa  Pine - B u n c h g r a s s   b i o g e o c l i m a t i c   z o n e s   w h e r e   t h e   c l i m a t e  was 

r e l a t i v e l y   d r y .  The c o l d   h u m i d   c l i m a t e   o f   t h e  Engelmann  Spruce - Suba lp ine  

F i r   B i o g e o c l i m a t i c  Zone r e s u l t s   f r o m   m o i s t   a i r   f o r c e d   t o   r i s e   b y   t h e   m o u n t a i n s  

and, s u b s e q u e n t l y ,   c o n d e n s i n g   a n d   f a l l i n g   a s   r a i n   a t  the h i g h e r   e l e v a t i o n s .  
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The ground is  usually  frozen  before  the snow falls.  Winters  are very 
severe with  the snow lasting  approximately 7 months. This, together 
with very  cool nights, results in a short growing  season  (Arlidge, 1955). 
Trees which can tolerate this extended  period  of frozen ground and short 
growing  season  can survive here. The major species  are  Engelmann spruce 
(Picea engelmannii) and subalpine fir (w lasiocarpa). The connnon 
successional species after  fires or logging  is  lodgepole  pine (m 
contorta). These forests differ from those  of  the  Interior Douglas-fir 
and Ponderosa Pine - Bunchgrass  biogeoclimatic  zones.  The  forests of the 
Engelmann Spruce - Subalpine Fir zone are usually  dense and fully  stocked. 
The  productivity is also  higher, however, whereas  moisture  was  restricting 
in the  lower biogeocliniatic zones, the  short  growing  season of the 
Engelmann Spruce - Subalpine Fir zone is somewhat restricting to tree 
growth. 

Along  the upper altitudinal  boundary, the continuous forest gives way to 
an open-type "parkland" forest.  Krumholz  formation of the tree species is 
characteristic. These communities form due to the severe climate and ex- 
tensive  snowfall.  Whitebark  pine (Pinus albicaulis)  and  alpine  larch 
(Larix lyallii) occur as scattered  individuals. 

The understory is very  rich and a  large number of species occur in the wide 
variety of habitats  available.  Common  understory  species  include grouse- 
berry (Vaccinium membranaceum), oval-leaf huckleberry  (Vaccinium ovalifolium), 
mountain-ash (- sitchensis)  and  trailing  rubus (Rubus pedatus). 
Herb  species  include  heart-leaf  arnica  (Arnica  cordifolia) and coolwort 
foamflower  (Tiarella unifoliata).  Along streams  and  receiving  areas, 
cow-parsnip  (Heracleum lanatum), mountain  valerian  (Valeriana  sitchensis), 
and false hellebore  (Veratrum  viride) are common. In the  "parkland" forest 
the understory herbs, red-mountain heather  (Phyllodoce egpetriformis) and 
moss-heather (Cassiope  mertensiana) form a dominant part of  the understory. 

- 



Phys ica l   and   Na tu ra l   Resources   ( con t ' d )  

The  Cariboo  Aspen - Lodgepole  P ine - D o u g l a s - f i r   B i o g e o c l i m a t i c  Zone i s  

q u i t e   s i m i l a r   t o   t h e   I n t e r i o r   D o u g l a s - f i r   B i o g e o c l i m a t i c  Zone.  However, 

because o f   i t s  m o r e   n o r t h e r l y   p o s i t i o n ,   i t s   c l i m a t e   i s   c o n s i d e r a b l y   c o l d e r  

a n d   s e v e r e .   T h i s   f a c t   r e s t r i c t s  many of t h e   t r e e   s p e c i e s   t h a t   o c c u r   i n  

t h e   I n t e r i o r   D o u g l a s - f i r  zone. 

The most common t r e e s   a r e   D o u g l a s - f i r   ( P s e u d o t s u g a   m e n z i e s i i   v a r .   g l a u c a )  

a n d   l o d g e p o l e   p i n e   ( P i n u s   c o n t o r t a ) .   W h i t e   s p r u c e   ( P i c e a   g l a u c a )   i s   f r e -  

quent  i n  c o o l   r e c e i v i n g   a r e a s .  On f i n e - t e x t u r e d   s o i l s   ( s i l t y   l o a m ) ,  

o p e n   s t e p p e   g r a s s l a n d   a s s o c i a t i o n s   a r e   v e r y   p r e v a l e n t .  

~. 

U n d e r s t o r y   s p e c i e s   i n c l u d e   b e a r b e r r y   ( A r c t o s t a p h y l o s   u v a - u r s i ) ,   s c r u b  

b i r c h   ( B e t u l a   g l a n d u l o s a ) ,   p i n e g r a s s   ( C a l a m a g r o s t i s   r u b e s c e n s )   a n d   w i l d  

s a r s a p a r i l l a   ( A r a l i a   n u d i c a u l i s ) .  
- 

The B i g   B a r   C r e e k   r o u t e ,   t h e   r a i l   r o u t e   f r o m   C l i n t o n   t o   t h e   p l a n t   s i t e ,  

i s   t h e   o n l y   p r o p o s e d   c o a l   t r a n s p o r t a t i o n   r o u t e   t o   f a l l   w i t h i n   t h i s  

b i o g e o c l i m a t i c  zone. 

The v e g e t a t i o n   a s s o c i a t i o n s  o f  t h e   s t u d y   a r e a   a p p e a r   t o   b e   t y p i c a l   f o r  

l o w e r   B r i t i s h   C o l u m b i a   i n   t h e i r   r e s p e c t i v e   b i o g e o c l i m a t i c   z o n e s ,   a c c o r d i n g  

t o   t h e   a e r i a l   p h o t o g r a p h s   o f   t h e   a r e a ,   a s   w e l l   a s   t w o   r e c e n t   r e p o r t s  

completed  on  the  Hat  Creek  area  (Hat  Creek  Development,   1975,  and  the 

A s h c r o f t - C l i n t o n   C o n n e c t i o n ,   1 9 7 5 ) .   D i s t u r b a n c e s   s u c h   a s   l o g g i n g ,   f i r e s ,  

and   domes t i c   g raz ing   a re   w idesp read   th roughou t   t he   s tudy   a rea .   However ,  

a l t h o u g h   t h e r e   a r e   n o  known u n i q u e   v e g e t a t i o n   a s s o c i a t i o n s   i n   t h e   a r e a ,  

c e r t a i n   v e g e t a t i o n   a s s o c i a t i o n s   a r e   m o r e   s e n s i t i v e   t o   d i s t u r b a n c e   t h a n  

o t h e r s .  

R i p a r i a n   v e g e t a t i o n   o c c u r s   i n   a l l   b i o g e o c l i m a t i c  zones  a long  s t ream  courses.  

The v e g e t a t i o n   i s   d o m i n a t e d   b y   b l a c k   c o t t o n w o o d   ( P o p u l u s   t r i c h o c a r p a ) ,  

w i l l o w s   ( S a l i x  " spp.)   and   moun ta in   a lde r   (A lnus  ____ incana) .   The   unders to ry  

kra 
CONSULIANTS 
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shrub component i s  very   impor tant  and cons is t s   ma in l y   o f   red -os ie r  dogwood 

(Cornus s t o l o n i f e r a ) ,  Nootka  rose (Rosa nutkana),  snowberry  (Symphoricarpus 

a lbus) ,  and  Douglas  maple (& g labrum).   In   the Engelmann Spruce - 
Subalpine F i r   B i o g e o c l i m a t i c  Zone, Engelmann spruce  (Picea  engelmannii) 

becomes an impor tant   overstory  component. Th is   vegetat ion  assoc iat ion i s  
ve ry   sens i t i ve   t o   d i s tu rbance  because i t  i s  impor tan t   t o   s t ream  s tab i l i za -  

t i o n   e s p e c i a l l y   d u r i n g  peak f low  per iods.  Removal o f   t h i s   v e g e t a t i o n  

associat ion  f rom  the  s t ream banks would  lead  to  stream bank eros ion and 

assoc ia ted   sed imenta t ion   to   the   s t ream  i t se l f .   F ish   hab i ta t  and  water 

q u a l i t y  would be adversely  affected.  Since  the  areas  along  streams  are 

per iod ica l ly   f looded,   removal  o f  the   vegeta t ion   cou ld   lead   to  changes i n   t h e  

stream  channel  and  erosion  further away from  the  actual  stream  channel. 

Therefore, any proposed  route  that   crosses  the  least  number o f  streams o r  

d i s t u r b s   t h e   l e a s t  amount o f  r ipar ian  vegetat ion i f  the  proposed  route 

pa ra l l e l s   t he   s t ream i s  t h e  most  environmental ly  desirable.  

I n   t h e  Ponderosa  Pine - Bunchgrass and I n t e r i o r   D o u g l a s - f i r   b i o g e o c l i m a t i c  

zones, on s t r o n g l y   a l k a l i n e   s o i l s ,  a ha lophy t ic   vegeta t ion   assoc ia t ion  

forms i n  depressions  or  where seepage water   co l lec ts   dur ing   the   spr ing .  

(Lakes may be  formed i n  some cases.) Only p l a n t s   t h a t  can wi thstand  the 
h i g h   s a l t   c o n t e n t   o f   t h e   s o i l s  grow here.  Species  included i n  t h i s  asso- 

c i a t i o n  are deser t  s a l t g r a s s  ( D i s t i c h l i s  s t r i c t a ) ,  f o x t a i l  barley (Hordeum 
jubatum),   sof ts tem  bu l rush  (Scr ipus  va l idus) ,   red  g lasswort   (Sal icorn ia  r-), 
N u t t a l l ' s   a l k a l i g r a s s   ( P u c c i n e l l i a   n u t a l l i a n a ) ,  and a long  the  outer  edges 

where sa l t   accumula t ions   a re   less ,   g ian t   w i ld rye  (Elymus  cinereus)  occurs. 
_ _ ~ -  

Al though  th is   t ype   o f   vegeta t ion   occurs  i n  o the r   pa r t s  o f  B r i t i s h  Columbia, 

i t  does not  cover an extensive  area.  Therefore,  preservation of t h i s  
v e g e t a t i o n   a s s o c i a t i o n   i s   o f  some s ign i f i cance .  However. probably more 

impor tant  i s  t h e   f a c t  t h a t  once the   vegeta t ion  i s  removed, s a l t - c r u s t i n g  

on the   so i l   sur face   occurs  due to   rap id   evapora t i on  loss t o   t h e   s o i l .  

- 26 - 



Phys ica l   and   Na tu ra l   Resources   ( con t ' d )  - 
Flood ing   and mucky s o i l   c o n d i t i o n s   c a n   a l s o   o c c u r   d u r i n g   t h e   s p r i n g  

mon ths .   The   sa l t - c rus t i ng  will i n h i b i t   t h e   e s t a b l i s h m e n t   o f   a n y   p l a n t  

s p e c i e s   o n   d i s t u r b e d   s i t e s .   T h e r e f o r e ,   t h e s e   a r e a s   s h o u l d   b e   e i t h e r  

a v o i d e d   o r  i f  deve lopment   must   take   p lace ,   g rass   seed ing   shou ld   take   p lace  I 

immedia te ly .  

L 

W i t h i n   t h e   P o n d e r o s a   P i n e  - Bunchgrass  and I n t e r i o r   D o u g l a s - f i r   b i o g e o -  

c l i m a t i c   z o n e s ,  open  bunchgrass  and  sagebrush  grass land  occurs  on  f ine-  

t e x t u r e d   s o i l s .  Common spec ies   a re   b luebunch   whea tg rass   (Ag ropy ron   sp i ca tum) ,  

Idaho  fescue  (Fes tuca   idahoens is ) ,   cheatgrass   (Bromus  tec to rum) ,   need legrass  

( S t i p a  commata), rabbi tbush  (Chrysothamnus  nauseosus) ,   and  sagebrush 
( A r t e m i s i a   t r i d e n t a t a ) .  On s t e e p   s l o p e s   ( g r e a t e r   t h a n  30%), t h e   f i n e -  

t e x t u r e d   s o i l s   u n d e r   t h i s   v e g e t a t i o n   a s s o c i a t i o n   a r e   v e r y   p r o n e  t o  rill 
e r o s i o n   a f t e r   d i s t u r b a n c e .  These  a reas   shou ld   be   avo ided  wherever   poss ib le .  

I f  a r o u t e  i s  c h o s e n   t h a t   m u s t   c r o s s   t h i s   v e g e t a t i o n   a s s o c i a t i o n ,   r e v e g e -  = 
t a t i o n   s h o u l d   o c c u r   i m e d i a t e l y .   T h i s   p r o c e d u r e   w o u l d   h e l p   p r e v e n t   e r o s i o n  

a n d   c u r t a i l   t h e   i n v a s i o n   o f   t h e s e   a r e a s   b y   n o n - d e s i r a b l e   f o r a g e   p l a n t s   s u c h  

as  knapweed  (Centaurea d i f f u s a ) .  

I 

I 

~~ 

I 

I 

The  Engelmann  Spruce - S u b a l p i n e   F i r   B i o g e o c l i m a t i c  Zone i s  a zone o f  dense 

f o r e s t s   w i t h   g o o d   t r e e   g r o w t h   a t   t h e   l o w e r   e l e v a t i o n s   w i t h i n   t h e  zone.  The 

m o s t   i m p o r t a n t   v e g e t a t i o n   a s s o c i a t i o n   o c c u r s   a t   e l e v a t i o n s   a b o v e  6000 f e e t .  

I 

The s u b a l p i n e   " p a r k l a n d "   v e g e t a t i o n   a s s o c i a t i o n   c o n t a i n s   k r u m h o l z   f o r m e d  

t r e e s   i l l t l : r s p a * s e d  w i t h  h e a t h e r  - (Pb l l odoce   spp .   and   Cass iope   spp . )  

covered meadows. T h i s   a s s o c i a t i o n  i s  v e r y   a e s t h e t i c a l l y   a p p e a l i n g   a n d  

I 

because o f   s e v e r e   c l i m a t e   r e - e s t a b l i s h m e n t   o f   t h i s   " p a r k l a n d "   a s s o c i a t i o n   i s  

v e r y   s l o w   a n d   d i f f i c u l t .   P r o p o s e d   c o a l   t r a n s p o r t a t i o n   c o n v e y o r   f r o m   t h e  

m i n e   t o   G l e n f r a s e r   v i a   S a l l u s  and  Ch ipu in   c reeks ,  i s   t h e   o n l y   c o r r i d o r  

t h a t   m i g h t   i n t e r f e r e   w i t h   t h i s   v e g e t a t i o n   a s s o c i a t i o n .   S t r i c t   a v o i d a n c e  

o f   t h e   s u b a l p i n e   " p a r k l a n d "   a s s o c i a t i o n   i s  recommended. 

I 

.I 
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APPROXIPATE PERCENTAGE OF ACCESS  AN0  COAL 

TABLE 4 

X?RNSPORTkTlON tORR130HS CROSS!NG EACH BlOCEOCLl l l l l lC ZONE 

CORRlOOR ALTERNATIVES 
~~~~ 

POSOEROSA 
P I N E  - 

6UNCHI;RASS 

HIGHYAY ACCESS ALTERNATIVES: 

Mine.  Kine  Mouth and Harry L a k e   P l a n t  

Mine.  Mine Mouth and H a r r y   L a k e   P l a n t  

B i g   B a r  P l a n t  

Ashcro f t   P lan t   H ighway  d l  

COAL  TRANSPORTATION ALTERNATIVES: 

H a r r y   L a k e   P l a n t   ( d i r e c t  C O ~ Y C Y O ~  

Highway 412 

Y c d i c i n c l C o r n w a l l  

No r thwes t  fro>!> C l i n t o n  

f rom  mine t o  p l a n t   r i t e )  

51 

51. 

2'2 

Z O X  

302 

5's 

5 1  

5% 

51 

DOUGLAS - INTERIOR Ef4GELIEAllY 
SPRUCE - 

CAR1633 PSPEX 
LODGEPOI E P!NE 

F ! I. 
FIR WlIAl I'INE OO:!GI A S  F I R  

" ~ ~ 

100% 

35% hi; 

2% 21:. 75% 

80% 

70% 

95% 

5z 

95% 

95% 



Phys ica l   and   Na tu ra l   Resources   ( con t ’d )  

3 . 4 . 1   S p e c i f i c   C o a l   T r a n s p o r t a t i o n   R o u t e s  

3.4. 

3.4. 

A s s e s s i n g   t h e   s p e c i f i c   i m p a c t   o f   t h e   v a r i o u s   p r o p o s e d   c o a l  
t r a n s p o r t a t i o n   r o u t e s  and  access   rou tes   on   the   vegeta t iona l  

component i s   d i f f i c u l t ,   s i n c e  no d e t a i l e d   v e g e t a t i o n   a s s e s s -  

ment  has  been made. However,  by  the use o f   a e r i a l   p h o t o g r a p h s  

a n d   a v a i l a b l e  maps, some b a s i c   c o m p a r i s o n s   o f   t h e   p r o p o s e d  

routes  can  be  completed.  Only t h e   p r o p o s e d   c o a l   t r a n s p o r t a -  

t i o n   c o r r i d o r s   t h a t   m u s t  b e   c o n s t r u c t e d  will be  d iscussed,  

s i n c e   e x i s t i n g   r o u t e s   o n l y   h a v e   a n   e f f e c t   o n   v e g e t a t i o n  as f a r  

as c o a l   d u s t ,   r o a d   d u s t ,   a n d   p o s s i b l y   i n c r e a s e d   a i r   p o l l u t a n t s  
a r e   c o n c e r n e d .   D u s t   e f f e c t s   v e g e t a t i o n   b y   i n h i b i t i n g   t h e  

p r o c e s s e s   o f   p h o t o s y n t h e s i s   a n d   t r a n s p i r a t i o n .  However, s i n c e  

a d e q u a t e   m e a s u r e s   a r e   g o i n g   t o   b e   t a k e n   t o   c o n t r o l   d u s t i n g  

prob lems,   these  aspec ts   do   no t   have  to   be   cons idered.  

1.1 Highway  Access 

1.1 A Mine,  Mine  Mouth  and  Harry  Lake 

S e v e r a l   r o u t e s   h a v e   b e e n   p r o p o s e d   t o   t r a n s p o r t  men and  equ ip -  

m e n t   t o   t h e   m i n e   s i t e   a n d   t h e   v a r i o u s   t h e r m a l   p l a n t   o p t i o n s .  

Only one r o u t e   w o u l d   h a v e   t o   b e   t o t a l l y   c o n s t r u c t e d ,   t h e  

M e d i c i n e / C o r n w a l l   r o u t e ;   t h e   r e m a i n d e r   w o u l d   o n l y   r e q u i r e  

u p g r a d i n g   o f   e x i s t i n g   r o a d s .  

T h e   M e d i c i n e / C o r n w a l l   r o u t e   f o l l o w s   t h e   d r a i n a g e s   o f   M e d i c i n e  

and   Cornwa l l   c reeks   f rom  Ha t   C reek   t o   Ashc ro f t .  The impact   on 

s t r e a m   a n d   r i p a r i a n   v e g e t a t i o n   w o u l d  be h i g h ,   e s p e c i a l l y   i n  

t h e   h i g h   e l e v a t i o n  Engelmann  Spruce - S u b a l p i n e   F i r   B i o g e o c l i -  

m a t i c  Zone  where t h e   f o r e s t s   a r e   d e n s e   a n d  a h i g h   d e g r e e   o f  
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Physical  and Natural  Resources  (cont 'd) I 

3.4.1.1 B 

3.4.1.1 C 

3.4. 

3.4. 

1.2 

1.2 A 

c lear ing  would be needed. Windfa l l   cou ld  be a problem i n  

sow dense, less  winf i rm,  stands  along  the  r ight-of-way. 

Since  only  upgrading  of   exist ing  road  would be needed t o  

h a n d l e   t h e   i n c r e a s e d   t r a f f i c   i n   l o w e r  H a t  Creek, less  removal 

of vegetation  would be requ i red .   I n   add i t i on ,  Highway  #12 

i s  loca ted  a t  lower   e leva t ions  and, t h e r e f o r e ,   i n   t h e  open 

ponderosa  pine and Douglas-f ir   vegetation  zones.  Therefore, 

i t  does no t  remove the  more sens i t i ve   h ighe r  Engelmann spruce 

assoc ia t ion .  

Big  Bar  Creek 

The upgrading o f   t he   ex i s t i ng   d i r t   r oad   wou ld   on l y   modera te l y  

i n t e r f e r e   w i t h  a number o f  sens i t i ve   vegeta t ion   un i ts .  These 

inc lude :   ha lophy t i c   vege ta t i on ,   su r round ing   a l l   a l ka l i -  

sa l ine   lakes ,  and r ipar ian   vegeta t ion ,   a round  the   lakes .  

Widening o f   t h e   e x i s t i n g   r o a d   s h o u l d   o n l y   t a k e   p l a c e   i n   r e g i o n s  

where i t  does n o t  remove t h e  above vegetation  zones. 

As hcrof  t 

Th is   sho r t   road   l ead ing   i n to   t he   Ashc ro f t   p lan t   t rave rses   t he  

bunchgrass  and  sagebrush  vegetation.  Immediate  revegetation 

should be conducted i n   d i s t u r b e d   s o i l s   a f t e r   c o n s t r u c t i o n .  

Coal Transpor ta t ion  

Harry  Lake Conveyor  System 

Th is   op t ion  has a shor t   length  (approx imate ly  3 m i les )  and 

low  impact on the  vegetat ion.   Only one s m a l l  stream i s  crossed 

- 29 - 

I '  



Phys ica l   and  Natura l   Resources  - ( c o n t ' d )  

and t h e   v e g e t a t i o n   i s   n o t   h i g h l y   d i v e r s e .  Open bunchgrass 

range  ex is ts   a round  Har ry   Lake,   however ,   the   topography  i s  

no t   s teep   and  no e r o s i o n  o f  t h e   f i n e - t e x t u r e d   s o i l s  i s  en- 

v i s i o n e d .  Where t h e   s t r e a m  i s  crossed, minimum damage t o   t h e  

v e g e t a t i o n   o n   t h e   s t r e a m   b a n k   i s   i m p o r t a n t .  

3.4.1.2 B T r a n s p o r t   t o   E x i s t i n g   R a i l w a y s  

F o u r   r o u t e s   h a v e   b e e n   p r o p o s e d   t o   t r a n s p o r t   t h e   c o a l   f r o m  

t h e   m i n e   s i t e   t o   e x i s t i n g   r a i l   t r a n s p o r t a t i o n .  One p o s s i b l e  

r o u t e   t o   t h e   A s h c r o f t   p l a n t   s i t e   c o n s i s t s   o f  a new r a i l   l i n e  
t o  Oregon  Jack  Creek,  p lus a conveyor  f r o m  t h e r e   t o   t h e  

p l a n t   s i t e .   P l a c e m e n t  o f  t h e   c o n v e y o r   i n   t h e   v a l l e y   b o t t o m  

w o u l d   d i s t u r b  a l a r g e  amount o f   r i p a r i a n   v e g e t a t i o n   s i n c e   t h e  

v a l l e y   b o t t o m   i s   n a r r o w  and  conta ins  numerous  smal l   lakes  and 

swamps w h i c h   w o u l d   h a v e   t o   b e   c r o s s e d .  It i s  s u g g e s t e d   t h a t  

t h e   c o n v e y o r   b e   k e p t   t o   l o w e r   s i d e   s l o p e s  o f  t h e   v a l l e y   t o  

p r e v e n t   d i s t u r b a n c e   t o   t h e   c r e e k   b o t t o m .   C a r e   w o u l d   h a v e   t o  

b e   e x e r c i s e d   d u r i n g   c o n s t r u c t i o n   a n d  as l i t t l e   o f   t h e   e x i s t i n g  

r i p a r i a n   v e g e t a t i o n   a s   p o s s i b l e   s h o u l d   b e   d i s t u r b e d   t o   p r e v e n t  

e r o s i o n   a n d   s e d i m e n t a t i q n   t o   t h e   c r e e k .  

The r a i l   l i n e   t o   C a r q u i l e ,   a l o n g   H a t   C r e e k ,   p a r a l l e l s   t h e  

l o w e r   c r e e k   f o r   i t s   e n t i r e   l e n g t h .   L o c a t i o n  o f  the   p roposed 

r a i l w a y   i n   t h e   v a l l e y   b o t t o m   w o u l d  mean c r o s s i n g   H a t   C r e e k  many 

t i m e s   b e c a u s e   o f   i t s   m e a n d e r i n g   n a t u r e .   T h i s   w o u l d   s e v e r e l y  

damage t h e   r i p a r i a n   h a b i t a t   w i t h   p o s s i b l e   e r o s i o n  and  sedimenta- 

t i o n   p r o b l e m s   t o   t h e   s t r e a m .   L o c a t i n g   t h e   r a i l w a y  on t h e   l o w e r  

s i d e   s l o p e s   a l o n g   t h e   e x i s t i n g   r o a d  seems m o r e   d e s i r a b l e .  

However ,   severa l   s teep  bunchgrass  s lopes  occur  on a l l u v i a l  

f a n s   a l o n g   t h e   c o r r i d o r   w h e r e   e r o s i o n   c o u l d   o c c u r .  A revege-  

t a t i o n  programme  should  be  carr ied  out .  

I 
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Physica l  and Natural  Resources - (con t ' d )  ' 

The new rail l i ne   f rom  the   m ine   t o   Pav i l i on  does n o t   c o n f l i c t  

w i t h  any sens i t i ve   vegeta t ion   un i ts .   Ex tens ive   agr icu l tu ra l  

lands, one Indian  reserve, and Marble Canyon P a r k ,  b r e  

crossed. A steep  slope  south  of  Pavil ion  Lake Wiy muse 

rock and o rgan ic   deb r i s   t o  move  down t h e  slope and i n t o  

P a v i l i o n  Lake dur ing   cons t ruc t ion .  

The conveyor to   G len f raser   fo l lows  the   Ch ipu in  and Sa l lus  

creeks  west t o   t h e  B.C.R. ra i lway .   Th is   cor r idor   c rosses  much 

steep,   rugged  ter ra in  above 5000 f e e t .  A l a rge  number o f  

side  streams  would have t o  be crossed. The proposed  conveyor 

system and accompanying  maintenance  road  would  have  severe 

impact on the  f law  regime and w a t e r   q u a l i t y  of the  streams ( i f  

much o f   t h e  stream bank vegetat ion were  removed) since  these 

h igh   e leva t i on   f o res ts  (Engelmann  Spruce - Subalpine Fir 

Biogeocl imat ic  Zone) prov ide much o f  the  groundwater by p r e c i p i -  

t a t i o n  and snow mel t   to   the   d ry   lower   e leva t ions .   F lood ing  and 

stream  bank  erosion  could be incur red   dur ing   the   h igh  peak f l o w  

per iods.   Th is  15 e s p e c i a l l y   t r u e  down Sa l lus  Creek w i t h  i t s  

very  steep  s lopes  increasing  the amount o f   d is tu rbance.  I f  
t h i s  c o r r i d o r  i s  chosen, it would be impera t ive   tha t  as l i t t l e  

vegetat ion be  removed as poss ib le ,  and a b u f f e r   s t r i p   l e f t  

along  the  main  stream  course. 

The new r a i l   l i n e  f rom  C l in ton   to   the   B ig   Bar  Creek p l a n t   s i t e  

i n t e r f e r e s  wi th  a number o f   sens i t i ve   vege ta t i on  u n i t s .  These 

sens i t i ve   un i t s   i nc lude   ha lophy t i c   vege ta t i on   su r round ing   a l ka l i -  
sa l i ne   l akes  and r ipar ian  vegetat ion  around  lakes.  The main 

d i sadvan tage   o f   t h i s   co r r i do r  i s  i t s  leng th  and removal o f   h a b i t a t .  
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IfiPACT OF THE  ACCESS A V O  COAL TRnriSPORTATlON 

TABLE 5 

CORRIOIRS ON SENSITIVE '!I'rFlATlO? U'JliS 
~~ "" 

HIGHdAV ACCESS ALTERNATIVES: 

Mlne.  Mine Mouth   and  Har ry   Lake  P lan t  

Hine, H i n e  Kouth and   Har ry   Lake   P lan t  

B i g   B a r  Creek P l a n t  

A s h c r o f t   P l a n t   H i s w a y  $1 

COAL TRANSPORTATION ALlERNATIVES: 

Highway X12 

Hed ic ine /Cornwa i l  

N o r t h w e s t   f r o m   C l i n t o n  

Harry Lake P l a n t   ( d i r e c t  conveyor 

B i g   B a r  Creek P l a n t   ( r a i l  from mine 

f r om mine t o  p l a n t   r i t e )  

t o   C a r v i l e ,   A r h c r o f t / c i i n t a n  
Connector,  r a i l   t o   p l a n t   r i t e )  

810 Bar Creek   P lan t  ~ C O I I Y ~ V O I  t o  . G l e n f r a r e r  v l i  Sa l l hs   C reek .  
B.C.R. t o   C l i n t o n .  rail t o  
P l a n t   r i t e )  

A r h c r o f t   P l a n t   ( r a i l   f r o m   m i n e  t o  

t o   P l a n t  r i t e )  
C a r w i l e ,  r a i l  fvam C a r q u i l e  

A s h c r o f t   P l a n t  ( r a i l  f rom  mine t o  
Ore~on  Jack  Creek,  conveyor 
t o  p l a n t   r i t e )  

P a n l i o n .  B.C.R. t o  P l a n t  s i t e )  
Squami rh   P ian t  (rail from mine fo 

Rober t s  e m k  P l a n t   ( r a i l   t o   C a r q u i l e .  
h r h c r o f t l C l i n t O n   C o n n e c t o r ,  
C . N . 1 C . P .  t o   p l a n t   s i t e )  

R P b e r t l  Gank P l a n t   ( r a i l   f r o m  minc 
t o  Oregon  Jack Creek. canveyo~ 
t o  Basque. C.II.1C.P. t o   p l a n t  
s i t e )  

moderate 

h i g h  

moderate 

I ow 

1 ow 

h i g h  

h i g h  

h i g h  

h i g h  

m d e r a t e  

h i p h  

h i o h  

h i g h  

13w 

l O W  

1 ow 

10" 

moderate 

l O W  

1 ow 

noderqte 

moderat? 

moderate 

1 OW 

moderate 

mollcrate 

1 ow 

1 O W  l O W  

h i g h  i lde lb :e  

moderate TOW 

1 ow 

h i g h  

h i g h  1 ow 

1 ow 

moderate 

1 ow 

1 ow l 0 V  

1 "W 

moderate 



Physical  and  Natural  Resources  (cont 'd) ' - 
The new r a i l   l i n e   f r o m   C a r q u i l e   t o   t h e   A s h c r o f t   p l a n t   s i t e  

extends  f rom  the  conf luence  o f  H a t  Creek and the  Bonaparte 

R iver ,  south to   the   p roposed  thermal   p lan t .   Th is   cor r idor  

t raverses   most ly  open r o l l i n g  bunchgrass  rangeland. A major 

highway  (Highway  #1)  already  exists i n   t h e   a r s a .  The impact 

o f   t h i s   c o r r i d o r   w o u l d  be minimal on vegetat ion  aspects.  
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Phys ica l   and   Na tu ra l   Resources   ( con t ' d )  

3.5 F i s h  and W i l d l i f e  

The e x i s t i n g   f i s h   a n d   w i l d l i f e   d a t a   b a s e   i n   t h e   H a t   C r e e k   v i c i n i t y   i s  

i nadequa te   f o r   p roper   compara t i ve   impac t   assessmen t  among t h e   d i f f e r e n t  

p r o p o s a l s .   I n   p a r t i c u l a r ,   s t r e a m   s u r v e y s   a r e   r e q u i r e d   f o r   m o s t   o f   t h e  

p o t e n t i a l l y   a f f e c t e d   c r e e k s .   A l s o ,   s e a s o n a l   p a t t e r n s   o f   u n g u l a t e  move- .., 
ments i n   t h e   a r e a   s h o u l d  b e   i n v e s t i g a t e d .  I n  t h i s   s e c t i o n ,   e n v i r o n m e n t a l  

a n a l y s i s  i s  r e s t r i c t e d   m a i n l y   t o   s p e c i e s   o f   e c o n o m i c   i m p o r t a n c e ,   s u c h  as I 

f i s h ,   u n g u l a t e s   a n d   w a t e r f o w l .   T h e r e   a r e   t w o   r e a s o n s   f o r   t h i s .   F i r s t ,  

s u c h   s p e c i e s   h a v e   t h e   m o s t   s p e c i f i c   i n f o r m a t i o n   p u b l i s h e d   f o r   t h s   s t u d y  

a r e a .   S e c o n d ,   t h e s e   s p e c i e s ,   e s p e c i a l l y   f i s h   a n d   u n g u l a t e s ,   a r e   q u i t e  
v u l n e r a b l e   t o   m o d i f i c a t i o n s   i n   t h e i r   e n v i r o n m e n t .   F i s h   a r e   r e s t r i c t e d   t o  

s t r e a m s   a n d   l a k e s   o r   p o r t i o n s   t h e r e o f ,   a n d   u n g u l a t e s   m u s t  move among 

w i d e l y   s e p a r a t e d   h a b i t a t s .   O t h e r   s p e c i e s ,   s u c h   a s   m i c e ,   b i r d s   o r   i n v e r t e -  

b r a t e s ,   c a n   u t i l i z e   s m a l l e r   p a t c h e s   o f   h a b i t a t  and  can e i t h e r   l i v e   w i t h i n  I, 

one h a b i t a t   a s s o c i a t i o n   o r   c a n   e f f e c t i v e l y   l o c o m o t e  among s e v e r a l .   F o r  

s u c h   s p e c i e s ,   r e m o v a l   o f   h a b i t a t   i s   t h e   p r i m a r y   o f f e n s e   a d v e r s e l y   a f f e c t i n g  rn 

t h e i r   p o p u l a t i o n s .   W a t e r f o w l   f a l l s   i n t o   t h i s   c a t e g o r y ,   a n d   s i n c e   n e a r l y  

a l l   o f   t h e  g o o d   w a t e r f o w l   h a b i t a t   l i e s   w i t h i n   t h e   m i n e   s i t e   i t s e l f   o r   a l o n g  

e x i s t i n g   r a i l w a y s ,   w a t e r f o w l   c o n s i d e r a t i o n s   a r e   n o t   s i g n i f i c a n t   i n   c o m p a r i s o n  

t o   f i s h  a n d   u n g u l a t e   c o n s i d e r a t i o n s .  

I 

c 

rr 

i 

I 

I n f o r m a t i o n  was g a t h e r e d   f r o l n   p u b l i s h e d   i n f o r m a t i o n   ( l i s t e d   i n   t h e   B i b l i o g r a p h y )  

a n d   b y   p e r s o n a l   c o r m m i c a t i o n s  w i t h  b i o l o g i s t s   f a m i l i a r   w i t h   t h e   a r e a .  I 

These  were: 

W i l d l i f e :  M r .  R .  R i t s i   o f  B.C. F i s h  and W i l d l i f e   ( K a m l o o p s )  I 

M r .  R .  B r a d l e y   o f  B.C. Hydro  and  Power  Author i ty  

A q u a t i c  
Resources: M r .  K e l l y  o f  t h e   I n t e r n a t i o n a l   P a c i f i c  Salmon  Commission 

.. 
M r .  C a r t w r i g h t   o f  B . C .  F i s h   a n d   W i l d l i f e   ( K a m l o o p s )  w 

Mr. R .  Fergusson o f  B.C. Hydro  and  Power  Author i ty  .. 
- 33 - 



Physical  and  Natural  Resources  (cont 'd) 4 

Within  the  region  studied,  only  b lacktai l   deer  (Odocoi leus  hemionus) and 

moose ( A l c e s   a l c e s )   a r e   l i k e l y   t o  be a f f e c t e d  by the  proposed  t ransporta- 

t i o n   l i n e s .  Moose are  o f   potent ia l   major   concern  on ly   nor th   o f   C l in ton,  

where  they  are  abundant. The most s i g n i f i c a n t   a s p e c t   o f   t h e   l i f e   h i s t o r y  

o f  deer i n   t h e   r e g i o n   i s  seasonal movement. Deer summer i n  a r e l a t i v e l y  

l a r g e  amount o f  wooded h a b i t a t   a t   h i g h e r   e l e v a t i o n s .  I n  winter,   the  deer 

must r e t r e a t   t o   l o w e r ,   d r i e r   a r e a s ,   m a i n l y   a l o n g   t h e   F r a s e r  and Thompson 

r i v e r s ,  where t h e  snow i s  no t   t oo  deep. Two t h i n g s  appear t o  be c r i t i c a l  

to   ma in ta in   deer   popu la t ions  i n  t h i s  region:  maintenance o f  w i n t e r   h a b i t a t  

and unobstructed  migrat ion  routes.  

" 

The s i t u a t i o n   f o r  moose i s  s i m i l a r   t o  t h a t  f o r  deer ,   w i th  a few d i f fe rences  

In   t he   s tudy   a rea ,  moose are   found  p r imar i l y  i n  the  Marble Range. They 

summer ma in l y   i n   t he   coo le r ,   mo is te r ,   h ighe r  zones in   the   mounta ins .  

In   w in te r ,   they   apparent ly  move down to   t he   Car iboo  Aspen pa rk lands   t o  

the   nor theas t   o f   the   Marb le  Range. 

None o f  the  creeks and r i v e r s   i n   t h e   s t u d y   a r e a ,   w i t h   t h e   e x c e p t i o n   o f   t h e  

Fraser, Thompson and lower   po r t fon   o f   t he   Eonapar te   r i ve rs   a re   repo r ted   t o  

have runs o f  anadromous f i s h .  Resident  ra inbow  t rout  (Salmo ga i rdne r i )   a re  
l i k e l y   t o  be the  only  species  of  any impor tance  a f fec ted   in   the   watershed 

systems.  Probably  Dolly Varden ( S a l v i l i n u s  m a l m a l  and mountain  whi tef ish 

(Prosopium  wi l l iamsoni)   a lso  occur i n  some o f  t he   l a rge r  systems  such as 

B i g  Bar Creek and H a t  Creek.  Resident  rainbow  trout  normally spawn i n   t h e  

sp r ing  and populat ions  are  most   sens i t ive t o  d i s t u r b a n c e ,   e s p e c i a l l y   s i l t a -  

t i o n ,   a t  this t ime,   Dol ly  Varden and mountain whi te f ish spawn i n  t h e   f a l l .  
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Physical and  Natural  Resources  (cont'd) 
3 .5 .1 .1  Highway Access 

3.5.1.1 A Mine, Mine Mouth and  Harry Lake 

Regardless   of   the   locat ion of the  thermal   plant ,  an access  
road t o   t h e  mine i s   r e q u i r e d .  Two a l t e r n a t i v e s   a r e   c u r r e n t l y  
being  considered: Highway #12 ,  upgrading  of  existing  highway, 
o r  a new highway along  Cornwall  and  Medicine  creeks. 

Access by Medicine/Cornwall  route i s   l i k e l y   t o  have g r e a t e r  
environmental  impact  for  several  reasons.  Construction  of 
new roads removes h a b i t a t .  Removal of   habi ta t   adverse ly  
a f f e c t s   a l l   s p e c i e s   t h a t   p o t e n t i a l l y   u t i l i z e  i t .  This  highway 
would c ros s  many s m a l l   t r i b u t a r i e s   t o  Cornwall and Medicine 
creeks as we l l   a s   pa ra l l e l l i ng   t he  two creeks.  The po ten t i a l  
impact t o   t r o u t   p o p u l a t i o n s  i s  g r e a t .  A de ta i led   s t ream  s tudy  
i s  necessary  before  a road i s  bui l t   a long  the  Medicine/  
Cornwall   route .   Addi t ional ly ,   the   corr idor   bisects   the Thompson 
Plateau.  Any north-south movements o f  ungulates   (deer  or moose) 
would n e c e s s i t a t e   t h e i r   c r o s s i n g  the highway, and a problem  with 
road k i l l s  might  develop. 

Although th i s  rou te  i s  l e s s   f avourab le   t han   t he   a l t e rna t ive  
of  upgrading  the  existing  highway, i t  i s  not   unfavourable   to  
highway cons t ruc t ion .  The area  of   the  Thompson Plateau  under 
cons ide ra t ion   i s   be l i eved   t o  be r e l a t i v e l y  poor fo r   ungu la t e s  
and the  primary movement of those  ungulates  would be a l t i t u d i n a l ,  
hence  mainly  east-west and would be u n l i k e l y   t o   c r o s s   t h e  
highway. P r o t e c t i o n   o f   a q u a t i c   r e s o u r c e s   i s   e s s e n t i a l ,  however, 
and g r e a t   c a r e  would have t o  be exerc ised  i n  designed and 
cons t ruc t ing  a highway through  th i s   cor r idor .  
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3.5.1.1 B 

3.5.1.1 C 

3.5.1.2 

3.5.1.2 A 

Big Bar Creek 

The upgrading of the  present  gravel road from the Big Bar 
Creek p l an t   s i t e  t o  Highday 97 a t  Clinton would require a 
long route.  This  road,  if  built t o  the Department  of Highways 
standards, would pass through re la t ive ly  good deer and  moose 
habi ta t .  In addition,  potential removal of lake and stream 
bank habi ta ts  may in te r fe re  with  important  habitats  for  smaller 
animals and waterfowl. Lit t le  interference  with Big Bar 
Creek and i ts   large  population o f  resident rainbow t rout  would 
be ani t icapted  i f  the road i s  kept a l o n g  the  existing  r ight-  
of-way of the  gravel  road. 

Ashcroft 

Construction of the short access  road  into the plant would 
n o t  interfere  with any known wildl i fe   habi ta t .  

Coal Transportation 

Harry Lake Conveyor System 

This would entail  building an enclosed  conveyor  system  approx- 
imately 3 miles l o n g .  The environmental  effect of the system 
i s  expected t o  be minimal. The major  problems associated  with 
road and r a i l   t r anspor t   ( i . e . ,  d u s t  and road ki l ls)   are   e l iminated 
or minimized.  Since the l ine  i s  shorter  than road or r a i l   l i nes ,  
i t  can be in  steep  terrain and less   habi ta t  i s  removed. Noise 

can be effectively  controlled  with  enclosed  conveyors. 
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Phys ica l   and   Na tu ra l   Resources   ( con t ' d )  

Conveyors  have  the  d isadvantage o f   p o t e n t i a l l y   i n t e r f e r r i n g  

w i t h   a n i m a l  movements. The p r o p o s e d   l i n e   t o   H a r r y   L a k e   p a r a l l e l s  

t h e   m a j o r   d i r e c t i o n   o f   u n g u l a t e  movement i n   t h e   a r e a  and t h e  

l i n e   i s   s h o r t  enough so t h a t   a n i m a l s   c o u l d   c i r c u m v e n t  it. 

However, p r o v i s i o n   s h o u l d   b e  made t o   a l l o w   u n g u l a t e s   t o   c r o s s  

o v e r   o r   u n d e r   t h e   c o n v e y o r .   U n g u l a t e s   t e n d   t o  use t h e  same 

p a t h s   h a b i t u a l l y   d u r i n g   t h e i r   y e a r l y   m i g r a t i o n s .   P l a c e s  

where   t hese   pa ths   c ross   p roposed   conveyors   shou ld   be   i den t i f i ed  

and p r o v i s i o n s   f o r   u n g u l a t e   p a s s a g e   s h o u l d   b e   i n c o r p o r a t e d   i n t o  

t h e   f i n a l   d e s i g n   f o r  a conveyor .  

3.5.1.2 B T r a n s p o r t   t o   E x i s t i n g   R a i l w a y s  

The new r a i l   l i n e   f r o m   t h e   m i n e   t o   C a r q u i l e   p a s s e s   l o n g i t u -  

d i n a l l y   t h r o u g h  a n a r r o w   s t r i p   o f   r e a s o n a b l y  good  (CLI   Class 3 )  

d e e r   h a b i t a t ,  so t h e   r e l a t i v e   e f f e c t   o f   t h e   r a i l w a y  on t h a t  

h a b i t a t   w o u l d   b e   g r e a t .   L i k e w i s e ,   H a t   C r e e t   i s   s i g n i f i c a n t   f o r  

f i s h .   A l t h o u g h   e x t e n s i v e   i n t e r f e r e n c e   w i t h   f i s h   a n d   w i l d l i f e  

b y   t h e   r a i l w a y   c o u l d   p o s s i b l y   b e   a v o i d e d ,   a n y   p e r c e i v e d   i n t e r -  

f e r e n c e   b y   n a t i v e   p e o p l e s   w o u l d   c o n s t i t u t e  a r e a l   s o c i a l   i m p a c t .  

I f  t h e   t h e r m a l   s t a t i o n   w e r e   a t   A s h c r o f t ,   a n   a d d i t i o n a l  20 

m i l e s   o f   r a i l w a y   w o u l d   n e e d   t o  be b u i l t .  The same problems 

w o u l d   a r i s e   i n   t h i s   s e c t i o n   a l o n g   t h e   B o n a p a r t e   R i v e r  as  a long 

t h e   H a t   C r e e k   p o r t i o n .   A d d i t i o n a l l y ,   t h e   e x t e n d e d   r a i l   l i n e  

w o u l d   p a s s   n e a r   t h e   l o w e r   p o r t i o n  o f  t h e   B o n a p a r t e   R i v e r .  Con- 

f l i c t  b e t w e e n   e c o n o m i c   c o a l   t r a n s p o r t   c o n c e r n s   a n d   f i s h e r i e s  

resource   conce rns   shou ld  be s t u d i e d  i n  m o r e   d e t a i l .  
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1 

The new r a i l   l i n e   f r o m   t h e   m i n e   t o  Oregon  Jack  Creek  appears 

e n v i r o n m e n t a l l y   p r e f e r a h l e   t o   t h e   H a t   C r e e k   r o u t e .  It i s  

a p o r o x i m t e l y   t h e  sjwe l e n g t h  b u t  does no t   pass   th rough  as  much 
good m g J i a t e   h a b i t a t .  Oregon  Jack  Creek i s   r e c o r d e d   a s  

b e i n g   i n t e r m i t t e n t ;  hence, i t  i s  n o t   l i k e l y   t o   b e  a s i g n i f i c a n t  

f i s h   s t r e a m .  The  cottveyor  from  Oregon  Jack  Creek t o   t h e  

A s h c r o f t   p l a n t   s i t e   w o u l d   p r e s e n t  a s i g n i f i c a n t   p a r t i a l  

b a r r i e r   t o   s e a s o n a l   u n g u l a t e  movements.  Steps t o   a l l e v i a t e  

th is   p rob lem  must   be   taken i f  t h i s   o p t i o n   i s  chosen.  The 

p rob lems   tha t   conveyors   p rese l ; t   t o   ungu la te  movement  have  been 

d i scussed  i n  more d e t a i l   w i t h   r e s p e c t   t o   t h e   H a r r y   L a k e  

conveyor  system. 

I 

The  proposed rdi lwdy t o   P a v i l i o n   w o u l d   c o n s t i t u t e   a b o u t  21 

m i l e s   o f   r a i l s   t h r o u g h   s t e e p   t e r r a i n .  The l i n e   i s   n o t   l i k e l y  

t o  have a major   impact  on w i l d l i f e .   C o n s t r u c t i o n   w o u l d   c a u s e  

h e r i o u s   l o c a l   h a b i t a t   d i s t u r b a n c e s   b e c a u s e   o f   t h e  amount o f  

c u t - a n d - f i l l   n e c e s s a r y   t a   b u i l d  a l i n e   t h r o u g h   s u c h   s t e e p  

t e r r a i n .  

I n  t h i s   r o u t e ,   t h e  r a i l w a y  should be b u i l t  a long   t he   canyon  
wa l l s ,   cons ide rab ly   above   Pav i l i on   Lake   and   Pav i l i on   C reek .  

As l o n g  as  reasonable  care i s  u s e d   d u r i n g   c o n s t r u c t i o n ,   n o  

s i g n i f i c a n t   a f f e c t  on f i s h   p o p u l a t i o n s   i s   a n t i c i p a t e d   i n   t h i s  

p o r t i o n .  However,  as t h e   r a i l w a y   n e a r s   P a v i l i o n .  it would 

descend i n t o   t h e   P a v i l i o n  Creek V a l l e y .  I f  t h e   r a i l w a y  were 

designed  such t h a t  i t  avo ided   t he   c reek  as much as p o s s i b l e   a n d  

m i n i m i z e d   t h e  number of c reek   c ross ings   requ i red ,   t he   impac t  

o f   t h e   r a i l   l i n e  on t h e   a q u a t i c   r e s o u r c e s   c o u l d  be k e p t   a t  
a minimum. 
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Physical and  Natural  Resources  (cont'd) 

The conveyor to  Glenfraser  over  Chipuin and Sa l lus   c reeks  would 
b i sec t   t he   C lea r  Range between t h e  mine and the  Fraser   River .  
I t  has   the   po ten t ia l   to   i so la te   the   upgula te   popula t ion  of the 
Clear Range in to   no r the rn  and southern  components. Such 
i so l a t ion   cou ld   have   s ign i f i can t   e f f ec t s  on t h e  movement of 
ungulate   populat ions.  The number o f  animals   poss ib ly   a f fec ted  
i s  not  known, b u t  i t  i s  not  be l i eved   t o  be g r e a t .  Nor can the 
e f f i c a c y  of  any  proposed  system o f  ungulate   overpasses   or  
underpasses  along the conveyor l i n e  be est imated.  Much more 
information on both  sumner  and  winter  habitat   usage  of  the 
Clear Range ungulates i s  needed t o  a s ses s  the impact  of  this 
proposal on w i l d l i f e .  

This  proposed  conveyor  line m i g h t  a l s o  have an adve r se   a f f ec t  
on t he   t rou t   popu la t ions  i n  the  Sallus-Chipuin  creek  system. 
Rainbow t r o u t   i s   t h e   o n l y   s a l m o n i d   s p e c i e s   r e p o r t e d   t o  be 

found  in   e i ther   creek  system.  Suff ic ient   data   are   not   cur-  
r en t ly   ava i l ab le   t o   a l l ow  a s ses smen t  of f i sh   popu la t ions   i n  
t hese   c r eeks   o r   t o   p inpo in t   s ens i t i ve   a r eas   w i th in  them. 

A t h e r m a l   p l a n t   a t  Big Bar  Creek  would r equ i r e  a new r a i l  l ine  
t o  be cons t ruc ted  between Clinton and t h e  Big  Bar Creek s i t e .  
Such construction  would'produce a r e l a t ive ly   s eve re   env i ron -  
mental e f f e c t .  The c o r r i d o r  i s  long and  lnost  of i t  passes  
through  what CLI*  d e s i g n a t e s   a s   r e l a t i v e l y  good ( 3  and 3W) deer  
and moose h a b i t a t .  The c o r r i d o r  runs perpendicular  t o  the  major 
d i r e c t i o n  of  annual  ungulate (moose) movement and would i n t e r -  
s e c t  much of i t .  

* Canada Land Inventory 

- 39 - 



I 

Physical  and  Natural  Resources  (cont'd) 
m 

_______~". 

Big Bar  Creek  apparently  contains a large  population of 

I 

I 

I 

resident  rainbow  trout,  although  this  resource is not  heavily 
utilized by anglers.  Potential for interference  of  the  railway 
with  aquatic resources, therefore,  exists.  More  detailed 
stream surveys are  needed  before  the  potential impact o f  the 
proposed  railway on  the fisheries  resource can  be assessed. 
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TABLE 6 
IMPACT OF THE ACCESS A N D  C O A L  TRANSPORTATION 

CORRIDORS ON FISH AND WILDLIFE 

C O R R I D O R  ALTERNATIVES SENSITIVITY TYPE OF IMPACT 
.- 

HIGHWAY ACCESS ALTERNATIVES: 
Mine, Mine  Mouth and Harry Lake P lan t  

Mine, Mine  Mouth and  Harry Lake Plan t  

Big Bar Creek P lan t  

Highway #12 

Medicine/Cornwall 

Northwest  from  Clinton 

Ashcroft  P l a n t  Highway #1 

COAL TRANSPORTATION ALTERNATIVES: 
Harry Lake Plant   (d i rec t   conveyor  

Big Bar Creek P l a n t   ( r a i l  from mine 
from mine t o   p l a n t   s i t e )  

to   Carqui le ,   Ashcrof t /Cl in ton  
C o n n e c t o r ,   r a i l   t o   p l a n t   s i t e )  

Glenfraser   via   Sal lus   Creek,  
B . C . R .  t o   C l i n t o n ,   r a i l   t o  
p l a n t   s i t e )  

Ashc ro f t   P l an t   ( r a i l  from mine t o  
C a r q u i l e ,   r a i l  from Carqui le  
t o   p l a n t   s i t e )  

Oregon Jack  Creek,  conveyor 
t o   p l a n t   s i t e )  

Squamish P l a n t   ( r a i l  from mine t o  
Pavi l ion ,  B . C . R .  t o   p l a n t   s i t e )  

Squamish Plant   (conveyor   to   Glenfraser  
via   Sal lus   Creek,  B . C . R .  t o  
p l a n t   s i t e )  

Roberts Bank P l a n t   ( r a i l   t o   C a r q u i l e ,  
Ashcroft/Clinton  Connector,  
C.ti./C.P. t o   p l a n t   s i t e )  

Roberts Bank P l a n t   ( r a i l  from mine 
t o  Oregon Jack  Creek,  conveyor 
t o  Basque, C . N . / C . P .  t o   p l a n t  
s i t e )  

B i g  Bar  Creek Plan t   (conveyor   to  

Ashc ro f t   P l an t   ( r a i l  from  mine t o  

1 ow 

moderate 

h i g h  

1 ow 

1 ow 

h i g h  

h i g h  

h i g h  

1 ow 

1 ow 

moderate 

moderate 

1 ow 

- 
I 

many st ream  crossings;  
ungula te   in te r fe rence  I 

i n t e r f e rence  w i t h  deer  

many s t ream  crossings 
and moose movement; - 

- 

I 

many s t ream  c ross ings ;  
moderate moose i n t e r -  
fe rence  
many s t ream  crossings;  
h i g h  deer  and moose 
i n t e r f e r e n c e  

many s t ream  crossinqs;  
moderate  deer 
i n t e r f e r e n c e  

I 

I 

I 

L 

many s t ream  c ross ings ;  
moderate  deer 
i n t e r f e r e n c e  
moderate  deer and 
waterfowl  interference 

m 

- 
m 

w 



TOTAL  MILEAGE NUMBER OF NEW INTER-  POTENTIAL  POTENTIAL ~. - 
CORRIDOR MILEAGE THROUGH NEW  STREAM FERENCEC INTERFERENCE WATERFOWL 

C L I  3 OR  3W CROSSINGS  WITH  WITH  UNGULATE  INTERFERENCE 
UNGIJLATE SALMON MOVEWNT 
HABITAT 

HARRY LAKE 
CONVEYOR approx 3 less  ! 1 low (deer) n i l  no 

HARRY LAKE 
ROAD approx  15  less 1 few no n i l  ni 1 

OREGON JACK 
CREEK R A I L  20 9 few no modera te   (deer )   n i l  

CARQUILE  RAIL  20 20 few no very low (deer) n i  1 

MINE TO 
P A V I L I O N  21 6 few very low ( d e e r )  n i  1 no . 
GLENFRASER 
CONVEYOR 17 1 .5  many no modera te   (deer )   n i l  

ASHCROFT R A I L  
CnRqUILE TO 

40 35 many low ( d e e r )  n i l  

CARQUI  LE TO 
B I G  BAR CREEK 104 97 no moderate  (moose)  very low many 

GLENFRASER TO 
B I G  BAR  CREEK 120 82 

(deer  and 
no h igh  moose) very low many 

ASHCROFTICLINTON a ROBERTS BANK 
CONNECTOR TO approx 200 approx 30 none? 

none? 

no? n i l  

no? n i l  

Yes 

n i l  SQUAMISH R A I L  
GLENFRASER  TO 

approx 140 approx 14 
F 
5 
5 
Y) 



4.0  PRESENT RESOURCE - USE 

4 .1  Minerals and Coal 

The Hat Creek region was never a ve ry   ac t ive   a r ea   fo r   exp lo ra t ion   o f  
base  metal   deposits.   Within  the  region of the  proposed  t ransportat ion 
cor r idors ,   on ly  minor  base  metal  deposits  are known. 

In  general,  impacts o f  t r anspor t a t ion   co r r ido r s   i n   r e l a t ion  t o  the mineral 
i ndus t ry   a r e   bene f i c i a l .  Access i n t o  remote  areas   general ly   accelerates  
i n t e r e s t  i n  prospect ing and could  conceivably make marginal   deposi ts  more 
economical. The only  negat ive  aspect  would  be i f  a major u t i l i t y  and 
t r anspor t a t ion   co r r ido r  would go over a proposed mine and n e c e s s i t a t e  
the r e - loca t ion  o f  the t r a n s p o r t a t i o n   f a c i l i t y  i n  o rder  to excavate  the 
o re .  The purpose o f  t he   fo l lowing   d i scuss ion   i s   t o   l i s t   t hose   mine ra l  
showings known wi th in   each   t ranspor ta t ion   cor r idor  and  determine  whether 
the   chance   for   po ten t ia l   impact   ex is t s .  
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m 
TABLE 8 

IMPACT OF THE ACCESS AND COALaTRANSPORTATION 
I CORRIDORS ON MINING 

CORRIDOR ALTERNATIVES  MINERAL OCCURRENCE 

I 

HIGHWAY ACCESS ALTERNATIVES: 

Mine, Mine  Mouth  and  Harry  Lake  Plant 

Mine,  Mine  Mouth  and  Harry  Lake  Plant 

II Highway  #12 

I 
Medic ineKornwal l  

L 
Big  Bar  Creek  Plant 

Ashc ro f t   P lan t  Highway  #1 

COAL TRANSPORTATION ALTERNATIVES: 

Har ry   Lake  P lan t   (d i rec t   conveyor  

Big  Bar  Creek P l a n t  ( r a i l   f r o m  mine 

Nor thwest   f rom  Cl in ton 

e from  mine t o   p l a n t   s i t e )  

L Connector, rail t o   p l a n t   s i t e )  
t o   C a r q u i l e ,   A s h c r o f t / C l i n t o n  

Big  Bar  Creek  Plant  (conveyor t o  
G len f raser  v i a  Sa l l us  Creek, 

p l a n t   s i t e )  
I B.C.R. t o   C l i n t o n ,  rail t o  

A s h c r o f t   P l a n t   ( r a i l   f r o m  mine t o  
u C a r q u i l e ,   r a i l  from  Carqui le 

t o  p l a n t  s i t e )  

Ashcro f t  Plant ( r a i l   f r o m  mine t o  
L Oregon Jack Creek,  conveyor 

t o   p l a n t   s i t e )  

Squamish P lan t  (rail from  mine t o  

Squamish P lan t  (conveyor t o  Glenfraser 

I Pav i l i on ,  B .C .R .  t o  p l a n t   s i t e )  

v i a   S a l l u s  Creek. B.C.R. t o  
p l a n t   s i t e )  

I 

Roberts Bank Plant (rail t o   C a r q u i l e ,  

C.N./C.P. t o   p l a n t   s i t e )  
I Ashcrof t /Cl inton  Connector,  

Roberts Bank Plant ( r a i l  from  mine 
I t o  Oregon  Jack  Creek,  conveyor 

t o  Basque, C . N . K . P .  t o   p l a n t  
s i t e )  

no  mineral  occurrences known 

upstream  from  the  Transcanada Highway 
chromium  occurrence  approximately 2 m i les  

bu t  seems t o  be on ly  a s m a l l   l o c a l i z e d  
occurrence 

no  mineral  occurrences known 

no mineral   occurrences known 

no  mineral  occurrences known 

no  mineral  occurrences known 

no mineral   occurrences known 

l o c a l i z e d  chromium d e p o s i t   w e s t   o f  
Cache Creek 

s m a l l  epsomite  deposi t  (magnesium s u l f a t e )  
known south  from  the  mouth o f  Oregon  Jack 
Creek  adjacent t o  Transcanada  Highway 

no  mineral  occurrences known 

no mineral   occurrences known 

no  mineral  occurrences known 

small   epsomite  deposit known south  f rom 

t o   t h e  Transcanada  Highway 
the  mouth o f  Oregon  Jack  Creek adjacent  



Present Resource Use (cont 'd )  

4 .2  Forestry 

The productivity of the  forests in the  study  area  in  terms of growth i s  
generally  classed  as  poor.  This  results from the  l imiting  factors of 
precipi ta t ion and a re la t ively  short  growing season. However, there   are  
patches of good productive  forests  in  the area. - 

- 

The amount of  poor, medium and good productive  forest a l o n g  with  the b 

amount of  non-forest  for each o f  the  proposed  coal transportation  corridors 
i s  shown in the following t a b l e .  I t  can be seen from th is   t ab le   tha t  o n l y  
the conveyor to  Glenfraser  via  Sallus Creek e f f ec t s  enough good productive 
s i t e  t o  be important. Most routes  traverse a mixture of  non-forest and  

poor si te  forests.   Since  clearing  for  construction of the  railway or 
conveyor i s  one of the major construction  costs, a route  that  passes 
t h r o u g h  non-forest  or open savanna-like  forest   stands  is   the most desirable ,  .. 
b o t h  economically and  environmentally.  Clearing  costs  are reduced and 
environmentally,  windfirm damage and  logging  scars  are  eliminated. These 
open savanna-like  stands  usually  develop on poor s i t e s  t h a t  cannot  support 
dense t ree   s tands .  

I 

I 

The conveyor t o  Glenfraser  via  Sallus Creek i s  the o n l y  route tha t  does n o t  
cross a t  l ea s t  50% non-forested land . ,  A l t h o u g h  50% of i t s  length i s  
composed o f  poor product ive  s i te ,  90% of i t   i s  in  the Engelmann Spruce - 
Subalpine  Fir  Biogeoclimatic Zone, where the  forest   stands  are  usually 
very  dense.  Here,  windfall  could be a problem, especially  in the younger 
lodgepole  pine  stands. With 42% of i t s  length  classed  as medium productive 
s i t e ,   i t  i s  also  the most productive  in  terms of fores t  growth. The 
conveyor can be considered  the  least  desirable in  terms o f  forest   values 
o f  the proposed routes.  
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Present  Resource Use ( c o n t ' d )  

A l though  in format ion i s  a v a i l a b l e   f o r   o n l y  30% o f  t h e   t o t a l   r a i l   r o u t e  

f r o m   C l i n t o n   t o   t h e   B i g  B a r  Creek p lan t ,   aer ia l   photographs   ind ica ted  

t h a t   t h e   f o r e s t   s t a n d s   a r e   q u i t e  s i m i l a r  and fo l l ow   the  same p q t t e r n  

as shown i n   t h e   t a b l e .  The length   o f   the   rou te   (approx imate ly  36 m i les )  

i s   t h e   l e a s t   d e s i r a b l e   f a c t o r ,  even  though  most o f   i t s   l e n g t h   i s  composed 
o f   f o r e s t s  of p o o r   p r o d u c t i v i t y .  The permanent l o s s   o f   t h i s  much f o r e s t  

land  would  have a d e f i n i t e   e f f e c t  on t h e   c a l c u l a t i o n   o f   t h e   a l l o w a b l e  
amount c u t   f o r   t h e   B i g  Bar PSYU (Permanent  Sustain  Yield  Uni t ) .  

S ince   t he   o the r   rou tes   a f fec t   t he   f o res t  base much less  and  do n o t   i n -  

t e r f e r e   w i t h   t h a t  much h igh l y   p roduc t i ve   f o res t ,   t he   dec i s ion  on which 
o f   t h e   r e m a i n i n g   r o u t e s   i s   t h e   b e s t   s h o u l d  be placed on o ther   env i ron-  

m e n t a l   c r i t e r i a .  
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TABLE 9 

EVALUATION OF THE IMPACT OF THE ACCESS AND COAL 
TRANSPORTATION CORRIDORS ON THE FORESTRY VALUES 

C O R R I D O R  ALTERNATIVES GOOD MEDIUM POOR NON-FOREST 
I 

HIGHWAY ACCESS ALTERNATIVES: 

? l ine,   Mine  Mouth  and  Harry   Lake  P lant  - - - - 

Mine,  Mine  Mouth  and  Harry  Lake  Plant - 12;: 304  58% 

B i g   B a r   C r e e k   P l a n t  - 2% 80%  18% 

A s h c r o f t   P l a n t  - - - 100% 

Highway  #12 

M e d i c i n e I C o r n w a l l   ( 1 . 7 5   m i ) ( 4 . 2 5   m i )   ( 8 . 2 5   m i )  

N o r t h w e s t   f r o m   C l i n t o n   ( 0 . 5 0   m i ) ( 2 9 . 5 0   m i ) ( 6 . 0 0   m i )  

Highway #1 ( 0 . 5 0   m i )  

COAL  TRANSPORTATION ALTERNATIVES: 
H a r r y  Lake P l a n t   ( d i r e c t   c o n v e y o r  

B i g  B a r  C r e e k   P l a n t   ( r a i l   f r o m   m i n e  

f r o m   [ n i n e   t o   p l a n t   s i t e )  

t o   C a r q u i l e ,   A s h c r o f t j C l i n t o n  
Connector,  r a i l   t o   p l a n t   s i t e )  

G l e n f r a s e r   v i a   S a l l u s   C r e e k ,  
B.C.R. t o  C l i n t o n ,   r a i l   t o  
p l a n t   s i t e )  

A s h c r o f t   P l a n t   ( r a i l   f r o m   m i n e   t o  

t o   p l a n t   s i t e )  
C a r q u i l e ,   r a i l   f r o m   C a r q u i l e  

Oregon  Jack  Creek,  conveyor 
t o   p l a n t   s i t e )  

Squamish P l a n t   ( r a i l   f r o m   m i n e   t o  
P a v i l i o n ,  B.C.R. t o   p l a n t   s i t e )  

Squamish P l a n t   ( c o n v e y o r   t o   G l e n f r a s e r  
v i a   S a l l u s   C r e e k ,  B.C.R. t o  
p l a n t   s i t e )  

Rober t s  Bank P l a n t   ( r a i l   t o   C a r q u i l e ,  
A s h c r o f t I C l i n t o n   C o n n e c t o r ,  
C . N . 1 C . P .  t o   p l a n t   s i t e )  

Rober t s  Bank P l a n t   ( r a i l   f r o m   m i n e  
t o  Oregon  Jack  Creek,  conveyor 
t o  Basque, C . N . / C . P .  t o   p l a n t  
s i t e )  

B i g  B a r  C r e e k   P l a n t   ( c o n v e y o r   t o  

A s h c r o f t   P l a n t   ( r a i l   f r o m   m i n e   t o  

- - - - 

- 
( 0 . 7 5   m i ) ( 2 9 . 9 0   m i ) ( 1 7 . 8 0   m i )  

2% 62%  36% 

- 
( 4 . 5 0   m i ) ( 3 4 . 2 5   m i ) ( 6 . 7 5   m i )  

10%  76%  14% 

5 

- 1%  3%  96% 
(0 .25   m i ) (0 .90  m i )  (28 .90   m i )  I 

- 5% 35% 60% 
(0 .50   rn i ) (4 .10   m i )   (7 .00   m i )  I 

7% - 25% 68% 

(4.00 m i ) ( 4 . 7 5   m i )   ( 0 . 7 5   m i )  
42%  50%  8% 

(0.75 m i )  (2 .75   m i )   (7 .50   m i )  I 
- 

I 

- 2% 3%  95% 
(0 .25   m i ) (4 .10   m i )   (7 .00  m i )  .I 

- 5% 35% 60% 
( 0 . 5 0   m i ) ( 4 . 1 0   m i )   ( 7 . 0 0   m i )  m 



Present Resource Use (cont’d)  

4.3 
m 

0 

m 

U 

Agriculture and  Grazing 

The capabi l i ty   cf   the  land to  support agr icul ture  was evaluated  using 
Canada LanC inventory siaps fc r   agr icu i tur? .  The following  table exhibits 
the amount of  land  classed  as good ( 1  t o  3 ) .  Because of d rough t  and low 
soil  moisture-holding  capacities,  irrigation can increase  the  agricultural 
capability  of  the  land. For this  reason, the table  includes the increase 
in  agricultural   capabili tv due to   i r r iga t ion  where water   s ta tus   i s  a 
l imitat ion.  However, i t   i s  evident from the   t ab le   tha t   i r r iga t ion  was 
n o t  tha t   e f fec t ive  in increasing the agr icu l tura l   capabi l i ty .   I t  was 
effective  mostly in bot tomland s i t e s  where the  dry  climate and low so i l  
moisture-holding  capacity had the greatest e f f ec t .  The majority of the 
s i tes   crossed by the various  corridors were more res t r ic ted  by steep 
unfavourable  topography and shallow so i l s  and,  consequently, i r r i ga t ion  
would have l i t t l e   e f f e c t .  

The new r a i l   l i n e  from Carquile t o  the Ashcroft p l a n t  s i t e  was the only 
route t h a t  had a suf f ic ien t  amount of high capabi l i ty   agr icul tura1, land 
with  irr igation t o  be considered  important  in  locating  the  coal  trans- 
portation  corridors.  However,  movement of alignment of this   route   to   the 
west where topography  allows would a l l ev ia t e  some of t h i s  impact on 
agricul tural  land. 

The remaining corridors do not have a s ignif icant  impact on prime agri-  
cultural  land t o  consti tute  further  consideration of this   aspect .  

Agricultural Land Reserves are  land set  aside by the B.C.  Land Commission. 
Permits must be obtained  before  these  lands can be crossed.  Table 11 
indicates  the number of miles of Agricultural Land Reserve  crossed by each 
of the proposed corridors and the percentagje of the  approximate  length i t  
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TABLE 10 
DISTANCE I N  MILES OF GOOD, MODERATE AND POOR AGRICULTURAL  LAND 

CROSSED BY EACH CORRIDOR 

CORRIDOR ALTERNATIVES 

HIGHWAY ACCESS ALTERNATIVES: 
Mine,  Mine  Mouth  and  Harry  Lake  Plant 

Mine,  Mine  Mouth and Harry  Lake  Plant 

Big  Bar  Creek  Plant 

Ashc ro f t   P lan t  Highway #1 

COAL TRANSPORTATION ALTERNATIVES: 

Harry   Lake  P lant   (d i rect   conveyor  

Big  Bar   Creek  P lant   ( ra i l   f rom  mine 

Highway N12 

Medicine/Cornwall 

Northwest  f rom  Cl inton 

from mine t o   p l a n t   s i t e  

to   Carqu i l e ,   Ashc ro f t /C l i n ton  
Connector. r a i l   t o   p l a n t   s i t e )  

Glenf raser   v ia   Sal lus  Creek,  
B.C.R. t o   C l i n t o n ,  rail t o  
p l a n t   s i t e )  

A s h c r o f t   P l a n t   ( r a i l   f r o m   m i n e   t o  
C a r q u i l e ,   r a i l  from  Carqui le 
t o   p l a n t   s i t e )  

Oregon Jack  Creek,  conveyor 
t o   p l a q t   s i t e )  

Squamish P lan t  (rail from  mine t o  
Pav i l i oq ,  B.C.R. t o   p l a n t   s i t e )  

Squamish P lan t   (coqveyor   to   G len f raser  
v i a   S a l l u s  Creek, B.C.R. t o  
p l a n t   s i t e )  

Roberts Bank P l a n t   ( r a i l   t o   C a r q u i l e ,  
Ashcrof t /Cl inton  Connector,  
C.N./C.P. t o   p l a n t   s i t e )  

Roberts Bank P l a n t   ( r a i l   f r o m   m i n e  
t o  Oregon Jack  Creek,  conveyor 
t o  Basque. C.N . /C .P .  t o   p l a n t  
s i t e )  

Big  Bar  Creek  Plant  (conveyor t o  

A s h c r o f t   P l a n t   ( r a i l   f r o m   m i n e   t o  

GOOD MODERATE POOR 

- - 17.6 
(17.6)* 

N O  I N F O R M A T I O N  

N O  I N F O R M A T I O N  

(1.2) 
.4  

(20.8) 
10.8 

- 12.0 
(12.0) 

(1.2) 
. 4  

(20.8) 
10.8 

@m p a r e n t h e s i s   i n d i c a t e s   m i l e a g e   w i t h   i r r i g a t i o n  
cou6uLlANTs 



Present  Resource Use ( con t ' d )  

encompasses. 

It i s   e v i d e n t   t h a t   b o t h   t h e   r a i l   l i n e   f r o m   C l i n t o n   t h e   t h e   B i g  Bar  Creek 

p l a n t   s i t e  and the  Harry Lake  conveyor  are t o t a l l y   w i t h i n   A g r i c u l t u r a l  

Land  Reserves. The conveyor  from Oregon Jack  Creek t o  the   Ashc ro f t  

p l a n t   s i t e  and t h e   r a i l   l i n e   f r o m   t h e  mine t o   P a v i l i o n  have t h e   l e a s t  

impact. 

Domestic  grazing i s   t h e   m a j o r  use o f   t h e   g r a s s l a n d s   o f   i n t e r i o r   B r i t i s h  

Columbia.  Therefore, any  development t h a t  removes land  from  grass  pro- 

duc t ion ,   g rea t ly   e f fec ts   the   g raz ing   resource  base. The amount o f   g r a z i n g  

land removed by  each  access and coa l   t ranspor ta t i on   co r r i do r  was evaluated 

s i m p l y   b y   p l o t t i n g   e x i s t i n g  open range  lands  from  aerial  photographs and 

maps. Ex is t ing   g raz ing   leases  and permi ts  were n o t   i n v e s t i g a t e d   f o r   t h e  

p re l im ina ry   repo r t .  

All t h e   c o r r i d o r s   i n v e s t i g a t e d  had some e f f e c t  on po ten t i a l   g raz ing   l and .  

However, the  conveyor  to  Glenfraser  v ia  Sal lus  Creek and the   road  v ia  

Medicine and Cornwall  creeks had the   l eas t   e f fec t ,   s i nce   t hey   c rossed  

most ly  dense fo res t   l and   a t   h igh   e leva t i ons .  The r a i l   l i n e   t o  Oregon Jack 
Creek only a f f e c t s   g r a z i n g  land f o r  about 2 m i l e s  a t  i t s  eastern  terminus. 

The na r row  s teep   va l l ey   res t r i c t s   g raz ing   oppor tun i t i es .  The r a i l   l i n e  

to   Pav i l i on   c rosses   mos t l y  open savanna- l i ke   fo res ts   in te rspersed  w i th  

several  bunchgrass open ranges. These open fo res ts   p rov ide  fair grazing. 

However, the  steep  slopes above P a v i l i o n   L a k e   r e s t r i c t   g r a z i n g .  The steep 

s lopes  a long  the new r a i l   l i n e   t o   C a r q u i l e   a l s o   r e s t r i c t   g r a z i n g .  

Numerous bunchgrass-covered a l l u v i a l   f a n s   a l o n g   t h e   c o r r i d o r  do prov ide  some 

po ten t i a l   g raz ing   l and .  The r a i l   l i n e  f rom  Carqu i l e   t o   t he   Ashc ro f t   p lan t  

has, by   f a r ,   t he   mos t   a f fec t  on graz ing  land,   s ince  the  corr idor   crosses 

o n l y  open bunchgrass  range.  Most o f   t h i s   l a n d  i s  now used for   the  purpose 
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TABLE 11 

DISTANCE I N  MILES OF AGRICULTURAL  LAND RESERVE 
CROSSED BY EACH CORRIDOR 

CORRIDOR ALTERNATIVES APPROXIMATE 
LENGTH (MILES) 

AGRICULTURAL  LAND 
RESERVE  CROSSED 

(MILES) 

HIGHWAY ACCESS ALTERNATIVES: 

Mine,  Mine  Mouth  and  Harry  Lake  Plant 

Mine,  Mine  Mouth  and  Harry  Lake  Plant 

B i g   B a r   C r e e k   P l a n t  

A s h c r o f t   P l a n t   H i g h w a y   # 1  

COAL TRANSPORTATION ALTERNATIVES: 

H a r r y   L a k e   P l a n t   ( d i r e c t   c o n v e y o r  

B i g   B a r   C r e e k   P l a n t   ( r a i l   f r o m   m i n e  

Highway  #12 

Med ic ine /Cornwa l l  

N o r t h w e s t   f r o m   C l i n t o n  

f r o m   m i n e   t o   p l a n t   s i t e )  

t o   C a r q u i l e ,   A s h c r o f t / C l i n t o n  
Connector,  r a i l   t o   p l a n t   s i t e )  

G l e n f r a s e r   v i a   S a l l u s   C r e e k ,  
B.C.R. t o   C l i n t o n ,   r a i l   t o  
p l a n t   s i t e )  

A s h c r o f t   P l a n t   ( r a i l   f r o m   m i n e   t o  

t o   p l a n t   s i t e )  
C a r q u i l e ,   r a i l   f r o m   C a r q u i l e  

Oregon  Jack  Creek,  conveyor 
t o   p l a n t   s i t e )  

Squamish P l a n t   ( r a i l   f r o m   m i n e   t o  
P a v i l i o n ,  B.C.R.  t o   p l a n t   s i t e )  

S q u a m i s h   P l a n t   ( c o n v e y o r   t o   G l e n f r a s e r  
v i a   S a l l u s   C r e e k ,  B.C.R. t o  
p l a n t   s i t e )  

Rober t s  Bank P l a n t   ( r a i l   t o   C a r q u i l e ,  
A s h c r o f t / C l i n t o n   C o n n e c t o r ,  
C . N . / C . P .  t o   p l a n t   s i t e )  

Rober t s  Bank P l a n t   ( r a i l   f r o m   m i n e  
t o  Oregon  Jack  Creek,  conveyor 
t o  Basque, C .N . /C .P .  t o   p l a n t  
s i t e )  

B i g   B a r   C r e e k   P l a n t   ( c o n v e y o r   t o  

A s h c r o f t   P l a n t   ( r a i l   f r o m   m i n e  t o  

- 

14.0 

- 

- 

3.0 

48.0 

45.5 

29.6 

11.2 

12.4 

9.5 

12.0 

11.2 

- 

4.8  (34%) 

- 

- 

3.0 ( lDO%) 

40.0  (83%) 

37.6  (83%) 

12.0  (41%) 

7.6  (14%) 

2.4 (19%)  

1.6  (17%) 

4.8  (40%) 

7.6  (14%) 



Present  Resource Use ( c o n t ' d )  

of   grazing.  Consequent ly,   the rail l i n e   f r o m   C a r q u i l e   t o   t h e   A s h c r o f t  
p l a n t   s i t e  has the  greatest   impact  on grazing  values. The r a i l   l i n e  from 

C l i n t o n   t o   t h e   B i g   B a r  Creek p l a n t   s i t e ,   t o   t h e   n o r t h ,   c r o s s e s  open bunch- 

grasq  rangeland f o r  t h e   l a s t  4 m i l e s   o f   i t s   l e n g t h ,   w h i l e   t h e   r e s t   o f   t h e  

c o r r i d q r   i s  i n  open f o r e s t s   t h a t   p r o v i d e  a minimal amount o f   g r a z i n g  
land.  The t o t a l   i m p a c t   o f   t h i s   c o r r i d o r   i s   q u i t e   l o w   e x c e p t   f o r   t h e   l a s t  

4 ml les .  where the  impact i s  high. 

The conveyor  extending  to  Harry Lake i s   r e l a t i v e l y   s h o r t   i n   l e n g t h .  

However, t he   ma jo r   po r t i on  o f  t h e   l i n e  does cross  grazing  land,  but  because 

o f  the  narrow width of the conveyor  r ight-of-way ( 2 5  f e e t ) ,   l i t t l e  damage 
would be done, except for p o s s i b l e   i s o l a t i o n   o f   g r a z i n g   l a n d ,  i f  access 

across  the  cqnveyor i s  not   prov ided.  
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TABLE 12 

IMPACT O F  THE ACCESS AND COAL  TRANSPORTATION 
CORRIDORS ON AGRICULTURE AND G R A Z I N G  VALUES 

CORRIDOR ALTERNATIVES 

HIGHWAY A C C E S S  ALTERNATIVES: 

Mine,  Mine  Mouth  and  Harry  Lake  Plant 

Mine,  Mine  Mouth  and  Harry  Lake  Plant 

B i g  B a r  C reek   P lan t  

A s h c r o f t   P l a n t   H i g h w a y   # 1  

COAL  TRANSPORTATION ALTERNATIVES: 

Harry L a k e   P l a n t   ( d i r e c t   c o n v e y o r  

B i g   B a r   C r e e k   P l a n t   ( r a i l   f r o m   m i n e  

Highway #12 

Med ic ine /Cornwa l l  

N o r t h w e s t   f r o n i   C l i n t o n  

from mine t o  p l a n t   s i t e )  

t o   C a r q u i l e ,   A s h c r o f t / C l i n t o n  
Connector,  r a i l   t o   p l a n t   s i t e )  

G l e n f r a s e r   v i a   S a l l u s   C r e e k ,  
B .C .R .  t o   C l i n t o n ,   r a i l   t o  
p l a n t   s i t e )  

A s h c r o f t   P l a n t   ( r a i l   f r o m   m i n e   t o  
C a r q u i l e ,   r a i l   f r o m   C a r q u i l e  
t o   p l a n t   s i t e )  

Oregon  Jack  Creek,  conveyor 
t o   p l a n t   s i t e )  

Squanlish P l a n t   ( r a i l   f r o m   m i n e   t o  
P a v i l i o n ,  B.C.R. t o   p l a n t   s i t e )  

Squamish P l a n t   ( c o n v e y o r   t o   G l e n f r a s e r  
v i a   S a l l u s   C r e e k ,  B .C .R .  t o  
p l a n t   s i t e )  

Rober t s  Bank P l a n t   ( r a i l   t o   C a r q u i l e ,  
A s h c r o f t / C l i n t o n   C o n n e c t o r ,  
C . N . / C . P .  t o  p l a n t   s i t e )  

Rober t s  Bank P l a n t   ( r a i l   f r o n i   m i n e  
t o  Oregon  Jack  Creek,  conveyor 

s i t e )  
t o  Basque, C.N. /C.P.  t o   p l a n t  

B i g   B a r   C r e e k   P l a n t   ( c o n v e y o r   t o  

A s h c r o f t   P l a n t   ( r a i l   f r o m   m i n e   t o  

AGRICULTURE GRAZING 
~- 

- 

1 ow 

1 ow 

1 ow 

1 ow 

1 ow 

- 

1 ow 

moderate 

1 ow 

moderate 

moderate 

1 ow moderate 

h i g h   h i g h  

1 ow 1 ow 

1 ow 

1 ow 

1 ow 

1 ow 

1 ow moderate 

1 ow 1 ow 



Present  Resource Use (con t ' d )  

of  grazing.  Consequently,  the rail l i n e   f r o m   C a r q u i l e   t o   t h e   A s h c r o f t  
p l a n t   s i t e  has the  greatest   impact  on grazing  values. The r a i l   l i n e   f r o m  

C l l n t o n  t o  the   B ig  Bar Creek p lan t   s i t e ,   t o   t he   no r th ,   c rosses  open bunch- 

g r a s g   r a n g e l a n d   f o r   t h e   l a s t  4 m i l e s   o f  i t s  l e n g t h ,   w h i l e   t h e   r e s t   o f   t h e  

c o r r i d q r  i s  i n  open f o r e s t s   t h a t   p r o v i d e  a minimal amount o f   g r a z i n g  
land. The t o t a l   i m p a c t   o f   t h i s   c o r r i d o r  i s  q u i t e   l o w   e x c e p t   f o r   t h e   l a s t  

4 miles,  where  the  impact i s  high. 

The conveyor  extending  to  Harry Lake i s   r e l a t i v e l y   s h o r t   i n   l e n g t h .  

However, the major  p o r t i o n  o f  t h e   l i n e  does cross  grazing  land,  but  because 

o f  the  narrow w id th  o f  the  conveyor  r ight-of-way ( 2 5  f e e t ) ,   l i t t l e  damage 
would be done, except   fo r   poss ib le  i s o l a t i o n  o f   g raz ing   l and ,  i f  access 

across  the  cqnveyor i s  not   prov ided.  

! 

- 46 - 



TABLE 12 

IMPACT OF THE ACCESS AND COAL  TRANSPORTATION 
CORRIDORS ON AGRICULTURE AND GRAZING VALUES 

C O R R I D O R  ALTERNATIVES AGRICULTURE 
- "_ 

GRAZING 
" 

HIGHWAY  ACCESS ALTERNATIVES: 

Mine,  Mine  Mouth  and  Harry  Lake  Plant 

Mine,  Mine  Mouth  and  Harry  Lake  Plant 

B i g   B a r   C r e e k   P l a n t  

A s h c r o f t   P l a n t   H i g h w a y   # 1  

COAL  TRANSPORTATION ALTERNATIVES: 

Har ry  L a k e   P l a n t   ( d i r e c t   c o n v e y o r  

B i g  B a r  C r e e k   P l a n t   ( r a i l   f r o n i   m i n e  

Highway  #12 

Med ic ine /Cornwa l l  

N o r t h w e s t   f r o m   C l i n t o n  

f r o m   m i n e   t o   p l a n t   s i t e )  

t o   C a r q u i l e ,   A s h c r o f t / C l i n t o n  
C o n n e c t o r ,   r a i l   t o   p l a n t   s i t e )  

G l e n f r a s e r   v i a   S a l l u s   C r e e k ,  

p l a n t   s i t e )  
B.C.R. t o   C l i n t o n ,   r a i l   t o  

A s h c r o f t   P l a n t   ( r a i l   f r o m   m i n e   t o  
C a r q u i l e ,   r a i l   f r o m   C a r q u i l e  
t o   p l a n t   s i t e )  

Oregon  Jack  Creek,  conveyor 
t o   p l a n t   s i t e )  

Squamish P l a n t   ( r a i l   f r o m   m i n e   t o  
P a v i l i o n ,  B.C.R. t o   p l a n t   s i t e )  

Squamish P l a n t   ( c o n v e y o r   t o   G l e n f r a s e r  
v i a   S a l l u s   C r e e k ,  B .C .R .  t o  
p l a n t   s i t e )  

Rober t s  Bank P l a n t   ( r a i l   t o   C a r q u i l e ,  
A s h c r o f t / C l i n t o n   C o n n e c t o r ,  
C . N . / C . P .  t o   p l a n t   s i t e )  

Rober ts  Bank P l a n t   ( r a i l   f r o m   m i n e  
t o  Oregon  Jack  Creek,  conveyor 
t o  Basque, C . N . / C . P .  t o  p l a n t  
s i t e )  

B ig   Ba r   C reek   P lan t   ( conveyor  t o  

A s h c r o f t   P l a n t   ( r a i l   f r o m   m i n e   t o  
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Present  Resource Use ( c o n t ' d )  
I 

4.4 

I 

w 

I 

I 

I 

w 

Water Use 

All s e t t l e d   a r e a s   w i t h i n   t h e   l o w e r   v a l l e y s   o f   t h e   H a t  Creek reg ion  
su f fe r   seve re   d rough t   f o r   ag r i cu l tu re .  A t  present,  the  two  most  dominant 
water  uses  are  the  consumption  by  communities,  such as Cache Creek, Ashcrof t  

and C l in ton ,  and i r r i g a t i o n  needs  by  farmers i n   t h e   a r e a .  Most i n d u s t r i a l  

waters  are  suppl ied by the  Thompson system  (see B.C. Research  "Prel iminary 

Environmental  Impact  Study o f   t h e  Proposed  Hat  Creek  Development"). 

The b e s t   c o r o l l a r y   f o r   w a t e r  use f o r   i r r i g a t i o n  i s  knowing  the  rural  

se t t lement   pa t te rn  and ag r i cu l tu ra l   p rac t i ses .   The re fo re ,   t he  rail l i n e  

f rom  Carqul l le  t o  t h e   A s h c r o f t   p l a n t   s i t e  between the   con f luence   o f  H a t  

Creek  and the   Bonapar te   R iver   cou ld   po ten t ia l l y   in te r fe re   w i th  most water 
l i cence  ho lders .  

No i n te r fe rence   w i th   wa te r  use i s   a n t i c i p a t e d   f o r   t h e   B i g   B a r  Creek t o  

C l i n t o n   c o r r i d o r .  
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5.0 NOISE __ 

5.1 R a i l   N o i s e  

A d i e s e l - p o w e r e d   r a i l w a y   w o u l d  be t h e   g r e a t e s t   s o u r c e   o f   n o i s e   o f   a n y   o f  

t h e  modes o f   t r a n s p o r t a t i o n .   D i e s e l   u n i t s   h a v e   t h e   h i g h e s t   m a g n i t u d e  

i n   n o i s e ,   a s   w e l l  as t h e   m o s t   d i v e r s e   n o i s e s ,   r a n g i n g   f r o m   e x h a u s t   o f  

d i e s e l   l o c o m o t i v e   t o   w h e e l   n o i s e s   t o   w a r n i n g   d e v i c e s ,   p a r t i c u l a r l y   h o r n s  

a n d   b e l l s   a t   l e v e l   c r o s s i n g s .   M o s t   o f   t h e   d i s c u s s i o n  on  noise  has  been 

g l e a n e d   f r o m   t h e   r e p o r t   o f   t h e   E n v i r o n m e n t a l   R e p o r t   o n   t h e   A s h c r o f t - C l i n t o n  

R a i l   C o n n e c t i o n  on n o i s e   a n d   v i b r a t i o n   c o n d u c t e d   b y   A c o u s t i c a l   E n g i n e e r i n g .  

A c c o r d i n g   t o   t h e i r   d a t a ,   t h e   a r e a  o f  i n f l u e n c e   o f  a d i e s e l   t r a i n  i s  

a p p r o x i m a t e l y   o n e - q u a r t e r   m i l e   e a c h   s i d e  o f  t h e   t r a c k .   A t t e n u a t i o n   o f  
t h e   n o i s e   o v e r   d i s t a n c e  seems t o  be enhanced  by  the  presence o f  n o i s e  

d e f l e c t o r s .   R a i l   c u t s ,   e a r t h  berms  and  absence o f  t i g h t   c u r v e s  and  steep 

g rades   reduces   no i se   cons ide rab ly   (Acous t i ca l   Eng ineer ing ,   1975 :   pp .   94 -96 ) .  

R a i l   n o i s e s   c a n ,   h o w e v e r ,   b e   i n c r e a s e d   b y   d e f l e c t i o n   f r o m   c u t   b a n k s  i n  

n a r r o w ,   c o n f i n e d   v a l l e y s   o r   c a n y o n s .   I n   t h i s   c a s e ,   s o u n d   r e f l e c t i o n   c a n  

inc rease   magn i tude   o f   sound .  The  most  obvious  example o f   n o i s e   e x a g g e r a t i o n  

w o u l d   b e   f o u n d   i n   M a r b l e  Canyon. 

S i n c e   s o u n d   t r a v e l s   i n   r e l a t i v e l y   s t r a i g h t   l i n e s ,   e s p e c i a l l y   f o r   t h e   h i g h e r  

f r e q u e n c i e s ,   r a i l   c u t s   w h i c h   a r e   l o c a t e d  above a l i s t e n e r ,   g e n e r a l l y ,  

r e f l e c t s   t h e   n o i s e   u p w a r d s   r e s u l t i n g   i n   r e l a t i v e l y   l o w e r   n o i s e   l e v e l s   f o r  

t h e   l i s t e n e r   b e l o w .   I n   o t h e r   w o r d s ,   f o r   t h e  rail l i n e   f r o m   C a r q u i l l e   t o  

t h e   A s h c r o f t   p l a n t   s i t e ,   w h e r e   t h e   p r o p o s e d   r a i l   l i n e   w o u l d   b e   a t   l e a s t  

1 0 0   f e e t   a b o v e   t h e   c o m m u n i t y   o f  C a c h e   C r e e k ,   t h e   n a t u r e   o f   t h e   s i d e   c u t  

c o u l d   b e   d e s i g n e d   s u c h   t h a t   a l l   n o i s e   w o u l d   d i s s i p a t e   u p w a r d s   a n d   n o t  

downwards i n t o   t h e   c o m m u n i t y .  
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Noise (cont'd) .. 
However, for communities  such  as the Bonaparte Indian Reserve,  earth 

m berms  would  be  desirable  to  attenuate  noise  levels.  For  relatively  steep 
and  incised  terrain, it  is  very difficult  to  engineer  the  railway  right- 

.I of-way  such  as to dissipate  noise  levels and  to direct  them  away  from 
existing  communities.  However, in areas  such  as  those  near the conveyor 
to  Glenfraser via Sallus  Creek, between  Big  Ear  Creek  and Clinton, noise 
attenuation  structures could be conceivably  provided  where  necessary. 

.I 

I 

I 

I 

5.2 

I 

m 

It  would  be  very  difficult  to  rank  each  corridor  on  the  basis of its noise 
levels. However,  the rail line from the  mine  to  Pavilion and  the  rail  line 
from Carquile to  the Ashcroft  plant site have  the  potential  to  generate 
noise  levels  which  would  affect  adjacent  communities. 

Road Noise 

The magnitude  and  nature  of  noise  eminating  from  highways is generally 
lower  than  that  eminating  from  railways.  Road  noise is again  a  function 
of engine noise, wheel  noise  and  wind  noise. Noise  levels  from  highways 
are more  erratic than  those of a  unit  train.  It  should  be  emphasized 
that  with  present-day  technology,  muffler  systems  are being  designed 
which  reduce  engine  noise to acceptable levels. In future, truck rnove- 

ments  could be less  of  a  noise  generator  than  previously. 

I 
For  the  present,  the  most  important  source of vehicle  noise  would  be  the 
movement  of 32 truckloads  per  day for 2 to 215 months  to  transport 50,000 
tons of coal  through  the communfty of Bonaparte,  Cache  Creek  and part  of 
Ashcroft. It is  recommended  that  these  vehicles be allowed  to  operate 
only  during  day  time. 

I 

I 

No truck  haul  road i s  considered  for  supplying  the  thermal  generating site 
a with coal.  Most noise  levels  would be  generated in access  roads to  the 

mine and thermal generation facility. .. 
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N o i s e   ( c o n t ' d )  

5.3 Conveyor   Noise 

The l o w e s t   n o i s e   l e v e l s   g e n e r a t e d   b y  a t r a n s p o r t a t i o n   f a c i l i t y   w o u l d  be 

t h a t   o f   t h e   c o n v e y o r .   G e n e r a l l y ,   j u s t  a l ow  hum e m i n a t e s   f r o m   t h e   f a c i l i t y  

b e c a u s e   t h e   i d l e r s   a n d   c o n v e y o r   b e l t s   a r e  made up o f   p l a s t i c   a n d   r u b b e r  

m a t e r i a l s .  I n  a d d i t i o n ,   t h e   l o w   n o i s e   l e v e l   i s   s t e a d y   a n d   c a n   b l e n d  L 

i n t o   o t h e r   b a c k g r o u n d   n o i s e s .  

I 

The  conveyors  c lose t o  Oregon  Jack   Creek   wou ld   para l le l  a N a t i v e   I n d i a n  

community i n  a r a t h e r   d e e p l y   i n c i s e d   v a l l e y .  The l o w   n o i s e   l e v e l   i s   n o t  

seen  as a r e a l   i n t r u s i o n .  H o w e v e r ,   t h e   p e r c e i v e d   n o i s e   i n t r u s i o n  by t h a t  
community may outweigh  even a t e c h n i c a l l y   l o w   n o i s e   l e v e l .  

I 

I 

I 
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DUST AND COAL DUST 

All modes o f   t ranspor t   t r uck ,  rail and conveyors,  should  haw form 
of  surface-bonding  agent,   to  prevent  coal   dust .   For  the putpose o i  thc 
t ruck  haulage between the  mine and t h e  C.N.  or C.P.  r a i l w a y   o f  55,000 

tons f o r   t h e   t e s t   b u r n ,   w a t e r i n g   t h e   c o a l  maybe s u f f i c i e n t .  However, 

t h i s   s h o u l d  be establ ished  by  determin ing  the  t ime i t  takes f o r   t h e   c o a l  
t o   d r y .  I f  water i s   n o t  adequate,  chemical  bonding  agents  should be 

used. Trucks and t ra ins   shou ld  have a washing f a c i  i i tv to   c lean  the  

veh ic les  when necessary. 

Conveyors  should  only be considered i f  covered. I n  add i t ion ,   coa l  

may be k e p t   m o i s t   t o   c u t  down on dust   generat ion.  

.. Road dust  would be p a r t i c u l a r   p r o b l e m   w i t h i n   t h e   m i n e   s i t e .   F o r   t r a f f i c  

from  mine t o  thermal  generat ion  or   f rom  mine  to community, on l y  paved  roads 

should be  used. However, as  an in termediary  measure, i t  may be des i rab le  

t o  wet  road  surfaces  or  to use a chemical  bonding  agent t o  prevent  dust .  
I) 

m 

m 
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7.0 TEST BURN COAL SHIPMENT 

50,000 t o n s   o f   c o a l   w o u l d  be   sh ipped   to   A lbe r ta  i n  o r d e r   t o   c o n d u c t  a c o a l  

t e s t   b u r n .   T h i s   c o a l   w o u l d   b e   h a u l e d   b y   t r u c k   f r o m   t h e   m i n e   t o   e i t h e r  

C.N. o r  C .P .  a t   Ashc ro f t .   Ex i s t i ng   roads ,   such   as   H ighway  #12 and  Highway 

i i 9 7 ,  will p r o b a b l y  be used t o   f a c i l i t a t e   t h i s   t r a n s p o r t .  It i s   e s t i m a t e d  

t h a t   t h i s   w o u l d  mean a p p r o x i m a t e l y  32 t r u c k l o a d s   p e r  10 h o u r   s h i f t   f o r  

2% months.   This means t h a t   f o r  2!5 months a l o a d e d   t r u c k  will pass 

t h r o u g h   t h e   c o m m u n i t y   o f  Cache Creek  every 10 minutes.  A t  t h e  same t ime,  

an  empty  vehic le   would  pass i n   t h e   o t h e r   d i r e c t i o n .   I n   o r d e r   t o   a v o i d  

t h i s   n o i s e   i m p o s i t i o n ,   t h e   p o s s i b i l i t y   o f   u s i n g   M e d i c i n e   C r e e k - C o r n w a l l  

Creek Road shou ld   be   exp lo red .  
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ASSESSMENT AN0 RANKING " OF CORRIDORS 

The n a t u r a l   r e s o u r c e s ,   i n c l u d i n g   l a n d f o r m ,   g e o l o g y ,   h y d r o l o g y ,   s o i l s ,  

v e g e t a t i o n ,   f i s h  and w i l d l i f e ,  were  examined i n  a cursory  manner i n   o r d e r  

t o   h i g h l i g h t   t h e i r   s e n s i t i v i t y   t o w a r d s   t h e   c o n s t r u c t i o n  and opera t i on   o f  

c o a l   t r a n s p o r t a t i o n   f a c i l i t i e s .   A l t h o u g h  many o f   t h e s e   s e n r i t i v i t y   r s t i n g s  

a re   va lue   j udgmen ts ,   t he   ma jo r i t y   o f   t hese   j udgmen ts   were   based  on t h e  

magnitude o f  t h e   p o t e n t i a l   i m p a c t .  I n  o t h e r   w o r d s ,   d e s i r a b l e   d e t e r m i n a n t s  

o f  each  na tura l   resource ,   such as p r o d u c t i v i t y   o r   f l o r i s t i c   d i v e r s i t y  i n  
v e g e t a t i o n ,  was i s o l a t e d  and i f  a l a r g e   p e r c e n t a g e   o f  a f l o r i s t i c a l l y  

d i v e r s e   a n d / o r   p r o d u c t i v e   v e g e t a t i o n  un i t  would be a f f e c t e d ,   t h a t   c o r r i d o r  

w o u l d   b e   r a t e d   a s   h i g h l y   s e n s i t i v e  i n  r e l a t i o n   t o  :he o t h e r   c o r r i d o r s .  

Obvious ly ,  a l l   r a n k i n g   i s   r e l a t i v e   t o   t h e   c o r r i d o r s   d i s c u s s e d .  

The  concept o f   m a g n i t u d e   s h o u l d  be d i scussed  i n  r e l a t i o n s h i p   t o   t h e   c o n c e p t  

o f  importance. A d e s i r a b l e   o r   v a l u a b l e  component w i t h i n  a n a t u r a l   r e s o u r c e  

i s   o n l y   d e a l t  w i t h  i n  a compara t ive ,   quant i ta t i ve   manner  as discussed  above. 

No a t t e m p t  was made t o   e s t a b l i s h   t h e   i m p o r t a n c e   o f ,   f o r   i n s t a n c e ,   t h e  

presence o f   t r o u t   i n  a s t r e a m   v e r s u s   t h e   i n t e n t i o n s   o f   o p e r a t i n g  a coa l  

t r a i n   t h r o u g h   t h a t   w a t e r s h e d .  However, a r e l a t i v e   r a n k i n g   u s i n g   i m p o r t a n c e  

was done  between, l e t s  say,   the  presence o f   f i s h  and the   p resence   o f   dee r .  

I n  these  cases, a h i g h l y   s e n s i t i v e   f i s h  component was compared t o  a h i g h l y  
s e n s i t i v e   v e g e t a t i o n   o r   w i l d l i f a  component on an  equal   basis.  I t  s h o u l d  be 

s t r e s s e d  tha t  t h i s  compar ison ,   d l though  imp ly ing   equa l   impor tance,  i s   i n t e n d e d  

o n l y   a s  a f i r s t   a t t e m p t   a t   e s t a b l i s h i n g   r e l a t i v e   r a n k i n g   o f   a l l   c o r r i d o r s .  

It i s   a d v i s a b l e   f o r   t h e   r e a d e r   t o  go  back t o  t.hnse s e n s i t i v i t i e s   w h i c h   a r e  
h i g h   w i t h i n   e a c h   t r a n s p o r t d t i o n   c o r r i d o r  and g a i n   a n   a p p r e c i a t i o n   o f   t h e i r  

magn i tude .   Fo r   examp le ,   f o r   t he   cons t ruc t i on   eng inee r ,   t he   p resence   o f   ac t i ve  

s l i d e s  i n  t h e  new r a i l   c o r r i d o r   f r o m  .the  mine t o   P d v i l i o n  maybe an a b s o l u t e  

d e t e r r e n t  and r a n k i n g   a n   a c t i v e   s l i d e  on e q u a l   f o o t i n g   w i t h   f l o r i s t i c   d i v e r s i t y  

does n o t  do j u s t i c e   t o   t h a t   f a c t .  
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Assessment and  Ranking  of Cor r ido r s   ( con t ' d )  I 

Reference  to  Table 13, Summary of Physical and Natural   Resource  Sensi t ivi t ies  I 

towards  the  Access and Coal Transpor ta t ion   Corr idors ,  shows as  well  the 
natural   resource use. Th i s   i nc ludes   so i l  use f o r   a g r i c u l t u r e  and graz ing ,  
water  use f o r   d o m e s t i c ,   i r r i g a t i o n  and indus t r ia l   purposes ,   as   wel l   as  
f o r e s t r y  and mining. Some of   these components  were not  ranked  for com- 
parative  purposes  because,   as  discussed i n  t h e   t e x t  of the   repor t ,   they  
were inconclus ive .  The ranking   of   a l l   cor r idors   es tab l i shed   the   fo l lowing  
order :  

Highway Access Al t e rna t ives :  

Ashcroft   Plant  - from Highway dl 

Mine, Mine Mouth and  Harry Lake P lan t  - Highway #12 
Mine, Mine Mouth and Harry Lake P lan t  - Medicine/Cornwall 
Big  Bar Creek P lan t  - Northwest  from  Clinton 

Coal Transportat ion A 1  t e r n a t i v e s :  

Mine Mouth P l an t  
Harry Lake P lan t  - conveyor d i r e c t  from  mine t o   p l a n t   s i t e  
Ashcroft   Plant  - new r a i l   l i n e   t o  Oregon Jack  Creek 

conveyor t o   p l a n t  
Roberts Bank P lan t  - new r a i l   l i n e   t o  Oregon Jack  Creek, 

conveyor t o  Basque, C . N . / C . P .  t o   p l a n t  
Squamish Plan t  - new r a i l  from  mine t o   P a v i l i o n ,   e x i s t i n g  

B . C . R .  t o   p l a n t  
Roberts Bank Plan t  - new r a i l  l ine  from mine to   Ca rqu i l e ,  

Ashcroft/Clinton  Connector  to C . N . / C . P . ,  C . N . / C . P .  t o  
p l an t  

Squamish P lan t  - conveyor to   Glenf raser   v ia   Sa l lus   Creek ,  
e x i s t i n g  B . C . R .  t o   p l a n t  

Ashcroft   Plant  - r a i l   l i n e  from  mine t o   C a r q u i l e ,   r a i l   l i n e  
from Carqu i l e   t o   p l an t   a long  Highway 97 and 1 
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Assessment  and  Ranking o f   C o r r i d o r s   ( c o n t ' d )  

B ig  Bar  Creek P lan t  - rail l ine   f rom  mine   to   Carqu i le ,  
A s h c r o f t / C l i n t o n   C o n n e c t o r   t o   C l i n t o n ,   r a i l   l i n e   t o  

p l a n t   s i t e  
B ig  Bar  Creek P l a n t  - conveyor t o   G l e n f r a s e r   v i a   S a l l u s  Creek, 

r a i l   o v e r  B.C.R. t o   C l i n t o n .  new r a i l   l i n e   t o   p l a n t   s i t e  

Because the   rank ing  was based p r i m a r i l y  on  the  magni tudq  or   to ta l   area 
a f fec ted ,   the   longer   t ranspor ta t ion   cor r idors ,   such as those  to   B ig   Bar  
Creek, rank  the  lowest .   Conversely ,   the  shor ter   t ranspor tat ion  corr idors 
f rom  the   mine   to   the   thermal   genera t ion   s i te ,  such as the  Harry  Lake  plant 
s i te ,   rank   the   h ighes t .  

One o t h e r   i m p o r t a n t   f a c t   t o   b e a r   i n   m i n d  i s  t h a t   t h e  upcoming mine  excava- 
t i o n  will requ i re   Cons ide rab le   cons t ruc t i on   d i rec t l y   a f fec t i ng   Ha t   C reek .  
Therefore,   the rail l i n e  f rom  the   mine   to   Carqu i le .   wh ich   i s   loca ted  
downstream  from H a t  Creek will accrue  considerable changes. For  the  purposes 
o f   th is   d iscuss ion ,   the   assumpt ion  was  made t h a t  no changes would  occur i n  
t h e  downstream por t i on   o f   Ha t  Creek. Tf. however, a po l i cy   dec i s ion   wou ld  
be made by B.C. Hydro  and Power A u t h o r i t y   t o   p u t   a l l   t r a n s p o r t a t i o n ,   a c c e s s ,  
and  water  d iversion schemes i n t o  one drainge,  the  impact  to  that   drainage 

would  be  high, b u t  may save a f fec t ing   o ther   d ra inages ,  such as  Oregon Jack 
Creek or  Cornwal l  and Medicine  creeks. I f  we assume an a l ienated   lower  

p o r t i o n  o f  Hat   Creek   Va l ley ,   the   fo l low ing   t ranspor ta t ion   cor r idors   wou ld  
rank  h igher :  

Roberts Hank P lan t  - new r a i l   l i n e   t o  Carqui   le,   Ashcrof t /  
C l in ton  Connector   to  C.N./C.P., C.N./C.P. t o   p l a n t  

Ashcrof t  Plant - rail l ine   f rom  mine   to   Carqu i le .  rail l i n e  
from Carqu i l e   t o   p lan t   a long  Highways 97 and 1 

B i g  Bar Creek P l a n t  - r a i l   l i n e  from  mine to   Carqu i l e ,  
A s h c r o f t / C l i n t o n   C o n n e c t o r   t o   C l i n t o n ,   r a i l   l i n e   t o   p l a n t  
s i t e  

- 55 - 



9.0 CONCLUSIONS AND RECOMMENDATIONS - 

9 , l   C o n c l u s i o n s  

I n   o r d e r   t o   f a c i l i t a t e   r e l a t i v e   r a n k i n g  o f  t h e   h i g h w a y   a c c e s s   a l t e r n a t i v e s  

a n d   c o a l   t r a n s p o r t a t i o n   a l t e r n a t i v e s   b e t w e e n   t h e   H a t   C r e e k   m i n e   a n d  

v a r i o u s   p o t e n t i a l   t h e r m a l   g e n e r a t i o n   s i t e s ,  an env i ronmenta l   assessment  

was conducted. The e n v i r o n m e n t a l   i n f o r m a t i o n  was o n l y   b r o u g h t   t o   t h a t  

l e v e l   w h i c h  made i t  p o s s i b l e   t o  compare a l l  h ighway   and   coa l   t ranspor ta -  

t i o n   r o u t e s .   V a r i o u s   s h o r t c o m i n g s   o f   t h e   d a t a  will be o u t l i n e d   i n  more 

d e t a i l  i n  t h e   r e c o m m e n d a t i o n s .   T h i s   s e c t i o n   d e a l s   s p e c i f i c a l l y   w i t h   t h e  

p h y s i c a l   a n d   n a t u r a l   d e t e r m i n a n t s .  

Highway a c c e s s   a l t e r n d t i v e s  f o r  t h e  7 a l t e r n a t i v e   t h e r m a l   g e n e r a t i o n  s i t e s  

and t h e   m i n e   r a n k e d   i n   t h e   f o l l o w i n g   o r d e r :  

* F o r   t h e   A s h c r o f t   t h e r m a l   p l a n t ,  a sho r t   road   access  

wou ld   have   t o   be   cons t ruc ted   f rom  H ighway  #l, w h i c h   i s  

ranked  as   the   most   acceptab le   access   road.  

* The  mine ,   thermal   p lan t   a t   m ine   mouth   and  Har ry   Lake 

p lan t   wou ld   requ i re   upg rad ing   o f   H ighway   #12   f rom  H ighway  

#97. The e n v i r o n m e n t a l   r a n k i n g  i s  second. It compares 

f a v o u r a b l y   w i t h   t h e   c o n s t r u c t i o n   o f  a new r o a d   o v e r  

Med ic ine   and   Cornwa l l   c reeks   wh ich   ranked   th i rd .  

* F o r   t h e   B i g   B a r   C r e e k   t h e r m a l   p l a n t   s i t e ,  a r e l a t i v e l y  

long  access   road  f rom  H ighway  #97  to   B ig   Bar   Creek  showed 

t h e   h i g h e s t   e n v i r o n m e n t a l   i m p a c t .  

S i n c e   a n   a c c e s s   r o a d   i n t o   t h e   m i n e   h a s   t o   b e   c o n s t r u c t e d   i n   a n y   c a s e ,  

t h e   a b o v e   r a n k i n g   o r d e r   i s  somewhat d e c e p t i v e .  The  mine,   mine  mouth  p lant  

a n d   H a r r y   L a k e   p l a n t   r e q u i r e   t h e  same access   and,   there fore ,   the   combined 

e n v i r o n m e n t a l   i m p a c t   w o u l d   b e   c o n s i d e r a b l y  less t h a n  a t h e r m a l   g e n e r a t i n g  

l o c a t i o n  more d i s t a n t   f r o m   t h e   m i n e .  I n  t e r m s   o f   e n v i r o n m e n t a l   i m p a c t ,  

t h e r e f o r e ,   u p g r a d i n g   o f   H i g h w a y   # 1 2   f r o m   H i g h w a y   # 9 7  i s  t h e   m o s t   d e s i r a b l e  

h ighway   rou te .  
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Conclusions and  Recommendations ( con t ' d )  

For  the  coal  transportat ion  systems,  10  routes have  been analyzed. These 

rou tes  employ two modes o f   t r a n s p o r t a t i o n   w h i c h   a r e   r a i l  and conveyor. 

The environmental  impact  of  conveyors i s   g e n e r a l l y   l e s s   t h a n   t h a t   i n -  

f l i c t e d  by r a i l .  The reason i s  p r l m p r i l y  due t o  a narrower  r ight-of-way 
and g r e a t e r   l o c a t i o n   f l e x p b i l i t y  g f  a conveyor  system. I n   a d d i t i o n ,  
shor te r   rou tes   a re   favoured because less  area i s  removed  by  each respec t ive  

r ight -of -way.  

* The environmental   impact  rat ing showed tha t   m ine  mouth  and 

Harry  Lake  plant  s i tes  would  have be the  most  favourable 
c o a l   t r a n s p o r t a t i o n   f a c i l i t y .  They ranked  1st  and  2nd 

respec t i ve l y .  

Fo r   t he   Ashc ro f t   p lan t   s i t e ,   t he  Oregon Jack  Creek  con- 

veyor  raqked  3rd. The Roberts Bank p lan t   us ing   t he  Oregon 
Jack  Creek  conveyor  and C.N. /C.P.  ranked  fourth.  

For  the  Squamish-Britannia  plant. an a l l   r a i l   c o n n e c t i o n  
v i a   P a v i l i o n  t o  B.C.R. ranked f i f t h .  The a l l  rail con- 

nec t ion   to   the   Rober ts  Bank p l a n t   v i a   C a r q u i l e   t o ,   t h e  

Ashcrof t /Cl inton  Connector  then v i a  C.N./C.P. ranked  s ixth.  

The Squamish-Britpnnia  thermal  generation p l a n t  s i t e  

using  the  conveyor  via  Sal lus  Creek.  trans-shipped a t  

G l e n f r a s e r   t o  B.C.R. ranked  seventh. 

An a l l   r a i l  connection from the   m ine   t o   Ashc ro f t   p lan t   s i t e  
v i a   C a r q u i l e ,   C a r q u i l e   t o   A s h c r o f t   p l a n t  s i t e  ranked 

e igh th .  

For t h e  B i g  Bar  Creek p l a n t  s i t e ,   t h e  a l l  r a l l   c o n n e c t i o n  

v i e  the Ashc ro f t /C l i n ton   Connec to r .   t hen   by   ra i l   t o   B ig  
Bar  Creek  ranked ninth, fo l lowed by the  conveyor  v ia  Sal lus 

Creek, connect ing t o  B.C.R. t o  Big Bar  Creek  thermal  plant 
ranked  las t .  
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TABLE 13 

S E H S I T I V I T I E S  TOWARDS THE ACCESS AND COEL lRA1ISPORTATlON CORRIDORS 
SUI+!ARY OF P,lYSICAL AND NATURAL RESOURCE 

COR313CR ALTERNATIVES 

iii~'i2AY E X E S S  ELTERNATIYES: 

H i m ,  IEine Y w t h  and Harry Lake P l a n t  

Mine. Mine r w t h  and Harry Lake P l a n t  

B i g  Bar C r e e k  P l a n t  

A s h c r o f t   P l a n t  Highway ll 

h,gh,,dy i i l2  

M e d i c i n e I C o r n w s l l  

!ior:tweit f r o m  C l i n t o n  

IC;. T i A i j ? O ? T Y T I C ' i  ALTERNATIVLS: 

tidrry L a k e  P l a n t   ( d i r e c t  conveyor 
f r o m   m i n e   t o   p l a n t  rite) 
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Conclusions  and  Reconmendat ions - ( c o n t ' d )  

The f i r s t  4 c o a l   t r a n s p o r t a t i o n   c o r r i d o r s   t o   v a r i o u s   t h e r m a l ,   g e n e r a t i n g  

p l a n t   s i t e s   e m p l o y  a conveyor  system  as mode f o r   c o a l   t r a n s p o r t a t i o n .  The 
h i g h e s t   r a n k e d ,   a l l   r a i l   s y s t e m ,   i s   P a v i l i o n   t o  B..C.R. Lo t h e  Squamish- 

W B r i t a n n i a   p l a n t   s i t e .  I n  a l l   i n s t a n c e s ,   t h e   c o n s t r u c t i o n   o f  a r a i l  l i n k  

I i m p a c t   t o   H a t   C r e e k  and, i n   p a r t ,   B o n a p a r t e   s y s t e m s .  

a t   t h e   l o w e r   H a t   C r e e k   t o   C a r q u i l e  showed r e l a t i v e l y   h i g h   e n v i r o n m e n t a l  

I 
I t  s h o u l d   b e   s t r e s s e d   t h a t   c o m b i n e d   t r a t i s p o r t a t i o t i   a n d  u t i l i t y  c o r r i d o r s  as 

w e l l  as t h e   m i n i n g   a c t i v i t y  i n  upper   Hat   Creek may c h a n g e   t h e   o r d e r   o f  

e n v i r o n m e n t a l   r a n k i n g .  I n  f a c t ,  a d e c i s i o n  will have t o  be made as t o  .. w h e t h e r   t o   d i s p e r s e   a c c e s s ,   t r a n s p o r t a t i o n   a n d   u t i l i t y   f a c i l i t i e s   t o   o c c u p y  

m o r e   t h a n   o n e   v a l l e y   i n t o   t h e   H a t   C r e e k   m i n e ,   o r   w h e t h e r  t u  c o n c e n t r a t e   a l l  - t h e s e   c o r r i d o r s   i n t o  one va l l ey .   Fo r   examp le ,  i f  the   l ower   Ha t   C reek   f rom 
m i n e   t o   C a r q u i l e   i s  t o  b e   c o n s i d e r e d   a n   " i n d u s t r i a l   c o r r i d o r "   w i t h   r o a d ,   r a i l  

and p o s s i b l e   t r a n s m i s s i o n   l i n e   f a c i l i t i e s ,   t h e   o t h e r   v a l l e y s   w o u l d   b e   t h e n  
u n a f f e c t e d   b y   s u c h   f a c i l i t i e s .  

I 

I 
9.2 Recommenciations 

I The d a t a   b a s e   o f   t h e   s p e c i f i c   H a t   C r e e k   a r e a  was p r i m a r i l y   d r a w n   f r o m   t h e  
r e p o r t   b y  B.C.  Research  and  Dolmage  Campbel l ,   "Prel iminary  and  Environmental  - Impac t   S tudy   o f   t he   p roposed   Ha t   C reek   Deve lopmen t "   (1975) .   Fo r   t he   l a rge r  

- o f   A g r i c u l t u r e   S o i l   S u r v e y  lnaps, i n   c o n j u n c t i o n   w i t h   t h e   G e o l o g i c a l   S u r v e y  

s t u d y   r e g i o n   c o n s i d e r e d ,   t h e  Canada  Land I n v e n t o r y   a n d   t h e  B.C.  Department 

o f  Canada g e o l o g i c a l  map  was f o u n d   t o   b e   t h e   b e s t   d a t a   b a n k .   F o r   v e g e -  

t a t i o n ,   f i s h  and w i l d l i f e ,   s e r i o u s   d a t a  gaps  were  encountered. ... 
It i s  f e l t   t h a t   t h e   p r e s e n t   e n v i r o n m e n t a l   d a t a   i s   s u f f i c i e n t   t o   a t   l e a s t  

d e t e r m i n e   t h e   p r e f e r r e d   a c c e s s   a n d   c o a l   t r a n s p o r t a t i o n   c o r r i d o r s   t o  a 

"manageable"  number. It i s  recommended, t h e r e f o r e ,   t h a t   t h e   f u t u r e   d e t a i l e d  

" 

I envi ronmenta l   assessment   be  conf ined  to   no  more  than 3 o r  4 access  and 

t r a n s p o r t a t i o n  routes. 
V 
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Conclusions and  Recommendations (cont 'd)  

Once the  environmental impact on the  physical and natural  resource base 
i s  understood, i t  i s  recomnended that  environmental  mana9nwt  procedures 
be established  to allow f o r  the mitigat ion and/or enhanqernent o f  the 
natural  resources. 
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I INTRODUCTION 

This  report  covers  the  socio-economic  implications of a l ternate   t ransportat ion 
routes t o  B . C .  Hydro's Hat Creek coal  deposit. I t  i s  intended  as a supporting 
document for   the "Proposed Hat Creek Development - Transportation Study"  

prepared by Swan Wooster Engineering Co. Ltd. The principal  objective of t h i s  
socio-economic  supplement i s  t o  assess  the  potential  social  impacts of the 
various  routes  in  order t o  a s s i s t  subsequent  decisions  regarding p l a n t  location 
and route  selection. 

The reader should  appreciate t h a t  this  study  relates  only t o  transportation 
routes. For a more comprehensive picture of the Hat Creek social and  economic 
environment the reader   is   referred t o  the  "Preliminary Environmental Impact Study 
of the Proposed Hat Creek Development".* The existing  regional economic base, 
the  social   infrastructure,  the underlying  attitudes and  concerns of local  resident 
and the major impacts of the mine and  p l a n t  were well documented and need n o t  
be reiterated  here.  Furthermore, i t   i s  expected that   future   detai led environmenta 
studies of the mine  and the p l a n t  will  examine impacts on the  surrounding 
community in   g rea te r   de ta i l .  The consultants'   role  for  the  present  study has 
therefore been l imited  ( in  terms  of  budget,  time and corresponding  scope) t o  the 
immediate task of assessing  the  relative  merits of various  transportation 
corridors from the  social  viewpoint. The degree of detail  provided i s  
consequently  in keeping w i t h  the  advisory  nature of the  consultants '   role.  
Depending upon the subsequent select ion of a preferred route(s ) ,  additional 
analysis  of impact investigation would  be required. 

Another point which should be c l a r i f i ed  concerns  the  disciplinary  orientation 
u t i l i zed .  Although cultural  and  economic matters are occasionally  referred 
t o ,  the  focus of a t t en t ion   i s  on social  concerns. 

* by B . C .  Research and Dolmage Campbell & Associates.   for  Brit ish Columbia 
Hydro  and  Power Authority - August 1975.  



The arrangement o f  the  material   within  this  subreport   is  as follows: 

a discussion of selected  aspects  of  the  existing  social  environment. 

a sunnnary o f  land,  labour and operational  requirements  for  various 
modes of t ransportat ion.  

a matrix  outlining the comparative  impact of  proposed corridors 
and routes. 

a discussion of conclusions and special  topics such as an a i r s t r i p  
and t e s t  burn  h a u l .  
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SELECTED ASPECTS OF THE EXISTING SOCIAL FNVIROhlFIENT ___ 

1. The Pattern of Human Settlement 

The majority  of  people  presently  living  in  the  area  within  comuting 
distance of the proposed mine reside  in  or  about  the communities 
o f  Ashcroft, Cache Creek, Clinton, and Lillooet.  The population  of 
these communities i s  given  in  Table 1 and the  proximity t o  the mine- 
s i t e  can be appreciated by referr ing t o  the mdp in Appendix F .  The 
village  councils have expressed  specific concenns regarding  the proposed 
development b u t  essentially  are  in  favour of i t  and a re  anxious t o  see 
a comittment made. They consider the expected  increases  in  local 
employment and  economic stimulus t o  be beneficial  in  bolstering their 
tax  base and  stabil izing  (diversif ,ying) the local economy. 

As in the case o f  the mine i t s e l f ,   t h e  thermal  generating  plant  could 
be beneficial t o  these communities and consequently  they  are  also  very 
interested i n  i ts  probable  location. An i n t e r i o r   s i t e  i s  clearly 
preferable t o  a coas ta l   s i te .  Beyond this,  each community can c i t e  
a t t rac t ive   fea tures  which  would induce many o f  the incoming population 
to   t ake  up residence i n  t he i r   pa r t i cu la r  comnunity.  Comparative commuting 
distances would obviously be one of  t h e  most important  factors t o  
influence  sett lement  patterns.  As a corollary,  comparative commuting 
distances  should be one of the major  determinants  for s i t e  select ion.  

Two o f  the proposed inter ior   s i tes   are   in   locat ions which could be of  
d i r ec t  concern t o  other  communities. The Rshcroft s i t e  would be w i t h i n  
commuting range o f  existing  residents i n  Spences Bridge,  Lytton and 
Savona. Not  many incoming employees would wish t o  l i ve  so f a r  from 
the p lan t ,  b u t  weekly or even daily  comuting  could be an acceptable 
a l ternat ive  to   exis t ing  res idents  who might otherwise  face unemploy- 
ment, underemployment or  relocation of t h e i r  household. Kamloops, 
of course, i s  too   fa r  away t o   a f f e c t  more t h a n  a few weekly conlmuters. 
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Being the largest  community in the interior,  it  is the regional  centre  for 
shopping and  it  would  therefore  benefit by the  incremental  affect of growth 
in neighbouring  communities. 

The  Big  Bar site presents  special  socio-economic  circumstances.  Seventy 
Mile House  is the second  closest  existing  community and  along  with  Clinton 
could be expected  tc  host 11ew employees.  Commuting  distances are exception- 
ally long  and  bussing  services  would only partially  alleviate  the  situation. 
A new comnunity  within  5 or 10 nliles of the plant site would  have  to  be 
given  serious  consideration. At the outset however, the merits of this 
alternative  must be discounted  to the extent that "instant"  communities are 
generally  regarded  with  less  enthusiasm than the bolstering of existing 
communities. I f  this  particular proposal  is favoured for other  reasons, 
however,  a  more  detailed  assessment o f  social  impacts  would  be  in  order. 

Population estimates for each o f  the  communities  mentioned is given in 
Table 1. Respective  mileaqe  to the alternative  plant  locations  are  given 
in the matrix  contained in Section IV. 

I 

COMMUNITY 

Ashcroft 
Cache  Creek 
C1 i nton 
Li 1 looet 

700 Mile House 
Spences  Bridge 
Lytton 

Savona 
Kamloops 

TABLE 1 

ECONOMIC  BASE 

(1975) 
2,500 
1,200 
920 

1,520 

225" 
200* 
500 

670* 
58,900 

Mining,  logging,  ranching 
Transportation,  tourism 
Logging , ranching,  tourism 
Tourism, mining,  railway 
terminal 
Sawmills 
Tourism, transportation 
Rai 1 way  terminal , mi xed 
farming,  logging 
Sawmilling, ranching 
Transportation, 
manufacturing,  agricul- 

*1971 ture, tourism *> I 

Source:  Journal of Trade & Commerce, April 1975 
. RESEAM> 

l 
and  Statistics  Canada 
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People who res ide  a long  the  proposed  t ranspor tat ion  corr idors  cannot  be 

expected t o  share  the same views as t h e i r  urban  counterparts. An improved 
highway may mean b e t t e r  access f o r  business,  shopping and t r a v e l ,   b u t   w i t h  

t h e  accompanying large  scale  development, i t  a lso  means i n c r e a s e d   t r a f f i c ,  
noise,  accidents,  people  congestion and a bas ic  change i n   t h e   r u r a l   c h a r a c t e r  
o f   t he   a rea .  It may a lso  mean a l o s s   o f   p r o d u c t i v e   l a n d   f o r   g r a z i n g  and 

ag r i cu l tu re .   Bo th  Upper Hat  Creek va l ley  ranchers and nearby  Indian bands 
have expressed  concerns  along  these  l ines, and t h e i r  views  would be shared 
by  those  res id ing i n   o t h e r   p o t e n t i a l   t r a n s p o r t a t i o n   c o r r i d o r s .  

The poss ib le   benef i ts   o f   proposed  ra i lways  are  usual ly   v iewed as l ess  

immedia te   than  spec i f i c   p rob lems  assoc ia ted   w i th   access ib i l i t y ,   ca t t le  

crossing  hazards and the   l oss   o f   p roduc t i ve   l and .  Land a l i e n a t i o n   f o r  
poss ib le   roads and ra i lway  i s  presented in   the   compara t ive   mat r ix   (see  
Page 1 2 ) .  The number and l o c a t i o n   o f   c o r r i d o r   i n h a b i t a n t s   a r e  

summarized i n   t h e  m a t r i x  but   are  a lso  descr ibed as  f o l l ows :  

Big  Bar  Creek  Corridor (#5)  - About  100  people l i v e   i n   t h e  general  area, 

main ly   on  cat t le   ranches.  Some l o g g i n g   i s  done i n  the  area  but   loggers 

main ly   res ide   in   C l in ton .   L imestone  depos i ts   a re   repor ted   to  be p l e n t i f u l  
bu t  non'e are  being  commercially  worked a t   p r e s e n t .  

Highway  12, Hat Creek t o  P a v i l l i o n  __I ( # 3 )  - Approximately 125 members o f   t h e  
P a v i l l i o n  Band l i v e  on t h e i r   r e s e r v e   a t   P a v i l l i o n  and d e r i v e   t h e i r   l i v e l i -  
hood  from  ranching and the  Steel   Bros.   Ltd.   l imestone  quarry on 1R #3 near 

the  H a t  Creek j unc t i on .   Add i t i ona l  permanent r e s i d e n t s   a t   P a v i l l i o n  Lake 
probably number about 25. Dur ing summer, the  res ident   populat ion  would 

c o n s t i t u t e  a severa l - fo ld   inc rease.  

Highway 12, H a t  Creek t o  Carqui le  ( # 2 )  - About 25 members of   the  Bonapar te 

Band l i v e  on each o f   t h e i r  two H a t  Creek   reserves   ( re fe r   to  map). 

Hat  Creek - Oregon Jack  Creek (#1)  - T h i s   c o r r i d o r   i s   i n h a b i t e d  by the  

Hat  Creek va l ley  ranchers and t h e i r   f a m i l i e s  - about 50 people i n   t o t a l .  

Two reserves o f  the  Oregon Jack  Creek band are  ad jacent   or   near   the 
proposed  corr idor  but  the  11  on-reserve members need no t  be d i r e c t l y  

a f fec ted .  R E S E A R C ~  *: 
I 
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C a r q u i l e  - A s h c r o f t   ( # 1 5 )  - T h i s   c o r r i d o r   c r o s s e s  1R#3 t h e   m a i n   r e s e r v e   o f  
t h e   B o n a p a r t e   I n d i a n   b a n d   i n   w h i c h   a b o u t  125 melllbers r e s i d e .  

I t  i s   p r e s e n t l y   b i s e c t e d   b y   H i g h w a y  97. The  p roposed  Ashcro f t  - C l i n t o n  

r a i l   c o n n e c t i o n   b e i n g   p l a n n e d   b y   t h e  CMR w o u l d   a l s o   t r a v e r s e   t h i s   r e s e r v e . *  

A t  t h e   t i m e   o f   w r i t i n g ,   p e r m i s s i o n   t o   s u r v e y   h a s   n o t  been g i v e n   b y   t h e  band. 

The V i l l a g e   o f  Cache  Creek i s   a l s o   a d j a c e n t   o r   p a r t i a l l y   w i t h i n   t h e  

c o r r i d o r .  I n  p a r a l l e l i n g  Highway 1 t o   t h e   p r o p o s e d   A s h c r o f t   p l a n t   s i t e ,  

t h e   c o r r i d o r   w o u l d   a l s o   t r a v e r s e  1R X2 o f  t h e   A s h c r o f t   b a n d .   A b o u t  40 
members o f   t h e   b a n d   l i v e  on t h e   a d j a c e n t  1 R  #4. 

I 2.  N a t i v e   I n d i a n   R e s e r v a t i o n s  

The  number  and t o t a l   a r e a   o f   l a n d   r e s e r v e s   f o r   t h e   p o t e n t i a l l y   a f f e c t e d  

bands  a re   g iven  i n   T a b l e  2. 

TABLE 2 

- BAND TOTAL 
POPULATION 

ON RESERVE NO. OF APPROX. POTENTIAL 
POPULATION RESERVES TOTAL CORRIDOR 

ACREAGE 

A s h c r o f t  81  40 4 5,000 #15 

Bonapar te  343  181 6 7,000 #2,  #15 

P a v i   1 1   i o n  184 125 4 4,000 #3 
Oregon  Jack  Creek 16  11 6 2,000 #1 

A t  t h e   t i m e   o f   w r i t i n g ,   t h e   N a t i v e   I n d i a n ’ s   p o s i t i o n   V i s - a - v i s   t h e  

deve lopn ien t ,   any   fu r ther   encroachment  on t h e i r   r e s e r v e   l a n d ,   a n d  
more   f undamenta l   conce rns   rega rd ing   l and   c la im   i ssues   has   no t   been  

e s t a b l i s h e d .  Un t i l  such   t ime  as t h e s e   m a t t e r s   a r e   C l e a r l y   r e s o l v e d ,  

c o r r i d o r s   w h i c h   t r a v e r s e   r e s e r v e s   h a v e   q u e s t i o n a b l e   i m p a c t   a n d   s h o u l d  

b e   r e g a r d e d   a c c o r d i n g l y .  

* The b a s i c  Cache Creek - C l i n t o n   t r a n s p o r t a t i o n   c o r r i d o r   a l o n g   B o n a p a r t e  
R i v e r   v a l l e y  i s  n o t   i n c l u d e d   w i t h i n   t h e   s c o p e   o f   t h i s   s t u d y .  
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3 .  Parks   and  Recreat ion  

Most o f   t h e   l a n d   i n   t h e   a r e a  o f  t h e   m i n e s i t e  a n d   p r o p o s e d   p l a n t   s i t e s   i s  

r a t e d   b y   t h e  Canada Land  Inventory   as   hav ing   modera te ly   low  to   modera te  

c a p a b i l i t y   f o r   r e c r e a t i o n   p o t e n t i a l .  A number o f   s m a l l   P r o v i n c i a l   C l a s s  

" C "  parks  have  been  estab l ished i n   t h e   a r e a  as i n d i c a t e d  on t h e  map i n  

Appendix F. Most o f   t h e   P r o v i n c i a l   p a r k   r e s e r v e s   w h i c h  happen t o  be 

l o c a t e d   w i t h i n   p r o p o s e d   c o r r i d o r s   a r e   a l s o  shown. 

Two a reas   mer i t   spec ia l   a t ten t i on .   B ig   Ba r   Lake   has  a Class " A "  p a r k   w i t h  

60 camp s i t e s  and 25 p i c n i c   t a b l e s .  The sur round ing   count . ry  i s   c o n s i d e r e d  

i d e a l   f o r   s n o w m o b i l i n g   a n d   w i n t e r   s p o r t s .  The  Regional D i s t r i c t   o f  Thompson- 

N i c o l a   r e p o r t s  a r e c e n t   a p p l i c a t i o n   f o r  a r e c r e a t i o n a l   s u b d i v i s i o n  

f r o n t i n g   B i g   B a r   L a k e .  Recause o f   the   topography ,   however ,  new highways 

o r  r a i l r o a d s   w o u l d   h a v e   l i t t l e   d i f f i c u l t y  f i t t i n g  i n  w i t h   t h e s e   s c e n i c  

l o c a t i o n s .  

The s i t u a t i o n  i n  the   E la rb le  Canyon P a r k   a n d   P a v i l l i o n   L a k e   a r e a   i s  more 

r e s t r i c t i v e .   A l t h o u g h   t h e r e   a r e   o n l y  8 caniping u n i t s   a n d   1 0   p i c n i c   t a b l e s  

a t   t h i s   p a r k ,  many p e o p l e   c o n s i d e r   t h e   c a n y o n   s e t t i n g   t o  he among the  most  
s c e n i c   i n   t h e   p r o v i n c e .  The w h i t e   w a l l s  o f  t h e   e x p o s e d   l i m e s t o n e   h i l l s  

f o r m  a d r a m a t i c   b a c k d r o p   f o r   l a k e s   o f   s t a r t l i n g   a z u r e .  

Most   peop le   wou ld   cons ider   the   requ i rements  o f  a r a i l w a y  t o  be t o o  severe 

f o r  such a c o n f i n e d   c o r r i d o r .  The p resen t   scen ic   va lue   o f   t he   canyon   wou ld  

be  threatened.  The f r e q u e n t  movement  and  sound  reverberat ion o f  80 -ca r  
u n i t   t r a i n s   t h r o u g h   t h e  canyon   wou ld   p robab ly   be   abhor ren t   t o   rec rea t i on i s t s  

as w e l l  as l o c a l   r e s i d e n t s .  A r a i l   c o r r i d o r   w o u l d   a l m o s t   c e r t a i n l y  be 

opposed  by  the  Parks  Branch. 
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I1  REQUIREMENTS FOR TRANSPORTATION CORRIDORS 

1 .  Land 

For planning  purposes   the  fol lowing  prel iminary  cr i ter ia   have  been  used t o  
e s t ima te   t he   ex ten t  of   l and   a l iena t ion   a t t r ibu ted   to  the t r anspor t a t ion  
sys  terns. 

TABLE 3 

Roads: - 
Highway 12 
Cornwall-Medicine  Creeks 
Harry  Lake Road 
B i g  Bar Road 
Conveyor  Maintenance Roads* 

Rai l roads:  

Conveyors: 

A R E A  REQUl 

RIGHT O F  
- 

WAY - FT.  NEW - 

: R E D  - ACRES/MIL 

- UPGRADED 

100 " 1 
100  12.5 " 

100  12.5 " 

100 12.5 5 
na na 

100 12.5** na 

200 25.0 na 

" 

* Conveyor maintenance  roads  largely  included i n  conveyor  right-of-way. 
** Plus 25% al lowance  for  P a v i l l i o n  connector  through Marble Canyon. 

2.  labour  

The est imated labour requirements t o  b u i l d  and  opera te  the mine and t h e   p l a n t ,  
a r e  given i n  Table 4 .  The p r imary   i n t e re s t  i n  these es t imates  is  t h a t   t h e y  
suggest  the order  of  magnitude  of commuting t r a f f i c .  I t  should be kept i n  
m i n d ,  however, t h a t   p r o j e c t   i n d u c e d   t r a f f i c  would be inf luenced by t h e  
proximity of cons t ruc t ion  camps, the  degree of commuter poo l ing ,   i r r egu la r  
s t a f f ,  service and commercial c a l l e r s ,  and t o u r i s t   t r a f f i c  t o  see t h e  o ep 

p i t  mine i n  p a r t i c u l a r .  b> 
R E S E A A C ~  

I 
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TABLE 4 

MINE 
PLANT 

CONSTRUCTION OPERATIONS 

150 230 

470 250 

The labour   requ i remen ts   t o   bu i l d  and  operate  each o f   t h e   a l t e r n a t i v e  
c o r r i d o r s   i s   g i v e n  on page 12. The p r i m a r y   i n t e r e s t   i n   t h e s e   e s t i m a t e s  

i s  t h a t   t h e y   p r o v i d e  a r o u g h   i n d i c a t i o n   o f   t h e   p r o j e c t ' s  economic b e n e f i t s  

from  employment and magnitude o f   po ten t i a l   impac ts  on host  communities. 

3.  Operat ions 

The t ranspor t   o f   coa l   by   conveyor   shou ld   no t   p resen t   s ign i f i can t   soc ia l  

problems. A few  peop le   migh t   ob jec t   to   the   aes the t ics   o f   such a prominent 

s t r u c t u r e  as it approaches  and  crosses Highway 1 near  Ashcrof t .  The design 
o f   t h e   c o n v e y o r   i n   t h i s   p a r t i c u l a r   a r e a   w o u l d   t h e r e f o r e   m e r i t   s p e c i a l  
a t t e n t i o n .  The e n t i r e  system could be t o t a l l y   e n c l o s e d   t o   m i n i m i z e   d u s t  

and no ise .  Because a c e r t a i n  amount o f  low,  continuous,  mechanical  back- 
ground  noise i s  unavoidable  throughout  the day i t  i s  impor tan t   to   no te  

t h a t   t h e   r o u t e s   s e l e c t e d   a r e   b a s i c a l l y   u n i n h a b i t e d .  The p o t e n t i a l  
d is tu rbance  wou ld   on ly   occur   to   the   ex ten t   tha t   ad jacent   p roper ty  

subsequently becomes b u i l t  up. 

The number o f   r a i l w a y  movements requ i red  i s  as f o l l o w s :  

- TABLE 5 

TERNATIVE PLANT  LOCATIONS RAIL CARS LOCOMOTIVES T 
PER T R A I N  PER T R A I N  - P 

RA 
ER - 

g Bar  Creek 

h c r o f t   v i a   C a r q u i l e  

egon Jack  Creek 

uamish/Br i tannia 

b e r t s  Bank 

50 5 8 

80 3 5 

20 2 20 
91 - 98 8 - 9  3s2 

98 3 34 
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The railway  cars  could be the open t o p  variety normally used in   un i t   t ra in  
service  for   coal .  To control  dust a water  spray  could be used in  trans- 
porting  the  coal t o  i n t e r io r  p l a n t  s i t e s .  Long-haul movements t o  a coastal 
p l a n t   s i t e  would require a special  spray  coating. 

Potential  noise problems from t r a ins  vary w i t h  t r a i n   a c t i v i t y   ( i . e . ,  
frequency  rather  than  length,  shunting,  pulling/braking,  horns,  etc.), 
topography ( i . e . ,  open,  shielded  or  reverberant) and  the numher, proximity 
and  circumstances  of  people  affected. Applying these  factors  to  the pro- 
posed rai l   corr idors ,   several   potent ia l  problems areas  should he recognized. 

The frequency o f  t r a i n  movements would  be of  great  concern 
t o  a re la t ive ly  few permanent residents  in the Upper Hat 
Creek area.  

Permanent residents  of Cache Creek and Bonaparte 1 R  #3 are 
re la t ive ly  numerous  and merit   special   at tention. 

Train movements th rough  Marble Canyon are  not  in keeping 
with the tranquil  nature  of the se t t i ng .  The  number o f  
people  affected and the  frequency of t r a in  movements may 
not be numerous, b u t  the  canyon walls may tend t o  contain 
echo  sounds t o  an unpleasant  degree. 

I t  should  also be kept i n  mind that  in  planning  large-scale  projects 
the need for  social  acceptance  begins  early. The degree  or even 
existance o f  a real problem is  often  less  important  than  the  public’s 
perception o f  potential  problems. 
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IV S O C I A L  IMPACTS O F   S P E C I F I C   C O R R I D O R S  

1. G u i d e l i n e s  f o r  E v a l u a t i o n  

I n  o r d e r   t o   p r o v i d e  a s t r u c t u r a l   f o r m a t   f o r   a s s e s s i n g   t h e   f o r e g o i n g ,  a 

number o f   f a c t o r s   h a v e  been  brought   forward  and  organized i n  a t a b u l a r  
arrangement.  By c o n s i d e r i n g   e a c h   a l t e r n a t e   c o r r i d o r   c o m p o n e n t   s e p a r a t e l y ,  

an o v e r a l l   r a t i n g   c a n   b e   s u b j e c t i v e l y   a s s i g n e d   b a s e d   o n   t h e   v a r i a b l e s   c o n -  

s i d e r e d .  The S o c i a l   I m p a c t   R a t i n g   M a t r i x   i s   p r e s e n t e d   o n  page 12. The 
g u i d e l i n e s   u s e d   f o r   r a t i n g   a r e   a s   f o l l o w s :  

The g r e a t e r   t h e   l a n d   a l i e n a t i o n   t h e  more  negat ive  would  be 
t h e   r a t i n g  - p a r t i c u l a r l y   f o r   I n d i a n   r e s e r v e s  and  parks.  

The  more   peop le   res id ing  i n  o r   a d j a c e n t   t o  a r a i l w a y   c o r r i d o r  
t h e  m o r e   n e g a t i v e   t h e   r a t i n g .  

M o r e   p e o p l e   r e s i d i n g   a d j a c e n t   t o  an upgraded  roadway  could 
make t h e   r a t i n g  more p o s i t i v e .   T h i s   i s   n o t  a ma jo r   f ac to r   however .  

T h e   m o r e   j o b s   r e q u i r e d   t o   b u i l d   a n d   o p e r a t e   t h e   t r a n s p o r t   s y s t e m ,  
t h e   l a r g e r   t h e   e c o n o m i c   i m p a c t  and t h e   h i g h e r   t h e   r a t i n g .   T h i s  
c r i t e r i o n   i s  b a s e d   o n   p r e l i m i n a r y   i n d i c a t i o n s   t h a t   t h e   m a j o r i t y  

o f   p e o p l e   i n   t h e   a r e a   f e e l   t h a t   t h e   b e n e f i t s  o f  economic  growth 
t e n d   t o   o u t w e i g h   t h e   a t t e n d a n t   s o c i a l   p r o b l e m s .   N o t e   t h a t   t h e   c o n -  

s t r u c t i o n  a n d   o p e r a t i o n   o f   t h e   m i n e   a n d   p l a n t   i s   e x c l u d e d   f r o m  

t h e   r a t i n g   s y s t e m .  

Commuting d i s t a n c e s   t o   n e a r b y   c o m m u n i t i e s   a r e   p r o b a b l y   t h e   m o s t  

i m p o r t a n t   s o c i a l   c r i t e r i a   t o   d i s t i n g u i s h   p r e f e r e n c e s .   T h e r e   a r e  
t w o   a s p e c t s   t o   c o n s i d e r   a n d   s p e c i a l   r a t i n g s   a r e   g i v e n   f o r   e a c h .  
M i n i m i z a t i o n   o f   c o m m u t i n g   d i s t a n c e s   i s   m o s t   d e s i r a b l e ,   a n d  

c o r r i d o r  components   a re   ra ted   accord ing ly   on  a s c a l e   o f   m i n u s  3 
t o   p l u s  3. It i s   a l s o   d e s i r a b l e   f o r   e m p l o y e e s   t o   h a v e  a reason-  
a b l e   c h o i c e   o f   c o m m u n i t i e s  i n  w h i c h   t o   r e s i d e  and i t  i s   e q u a l l y  
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snc1.u I,*PACT RATING MATRIX 

" Land Requiuicd - Acres ' ~ ~ j & ~ ~ ~ ~  

P l a n t   S i t e  

HIIIE: 

A l t e r n a t i v e  1 2 N i n a - C a r q u i i a   v i a  Ul2 Road 15 8 - NA 60 

A l t e r n a t i v e  2 7 Mod ic ino -Cornwa l l  Road zoo - N 4  

HARRY LAKE: 

- 
C o r r i d o r  

Numher R o u t i n a  node ratal Re5eF"(.I !e* 8!%L %?i l n d l a n  
__ 

A l t e r n a t i v e  1 2 P l a n t - M i n e  Road 40 - NA 6n 

A l t e r n a t i v e  2 7 P l a n t - J u n c t i o n  
N o d i c i n e - C a r n w a l l   R l a d  20 - NA 

Pre fe rence  3 - ( D i r e c t )   c o n v e y o r  70 - NA 

BIG BAR CREEK: 

P re fe rence  1 5 C l i n t o n - B i g  Bar Road 150 - A v o i d  NA i n 0  I 
A l t e r n a t i v e  1 2 M i n e - C d r q u i l c  v i a  # I 2  R a i l  170 lno 

2*(8)+5 
- 60 NA 

5 C l i n t o n - B i g   B a r   R a i l  510 - A v o i d  50 NA 

I A l t e r n a t i v e  2 6 Mine-Glen F r .  conveyor 380 - NA 
6+(121+(131+5 

ASHCROFT: 

Preference 1 - Highway #I-Plant  Road I 5  - N A  20 

A l t e r n a t i v e  1 15   M ine -Arhc ro f t  R a i l  230 90 - 1300 NA 
2+(151 

A l t e r n a t i v e  2 1 Hat Creek-Oreilan R a i l I C o n v .  400 
Jk. Ck. 

- 50 NA 

SOUAMISHl8RITANNIA: 

A l t e r n a t i v e  1 . 3 M i n e - P a v i l l i o n   R a i l  250 RO 25 150 NA 
3+(12) 

A l t e r n a t i v e  2 6 Mine-Glen Fr.  Conveyor 380 
6+(121 

ROBiRTS BANK: 

A l t e r n a t i v e  1 2 N i n e - C a r q u i l e  v i a  " 1 2  R a i l  zoo i on  - 60 NA 

- NA 

2+( '3)*(111 

k l t e r n a t i v e  2 1 Hat Creek-Oreuon Ra i l /Conv .  400 
1+(11 )  Jk. C k .  B d i q b e  

- 50 NA 

NOTES: 

(11 M a n - y e a m   t o t a l .  

(21  b n k i n m  a l l o w  f o r d  m i n e   m o u t h   a l t e r n a t i v e   w i t h   z e r o   i n o u t .   a n l h i v a l e n t  impac t .  and ruhreqwvt 
ranklng O f  5. 

( 3 )  Route p,-eferrncer shown i n  t h i s  C D I U I ~ ~  d i s c o u n t   c o a s t a l   r i t e s  hecauyc o f   r e l a t i v e l y   u n a t t r a c t i v e  
regional ~ C O ~ ~ I I ~ C  b e n e f i t s .  l 



- 15.0 28 22 33 35. -2 + 3  Assume Lilloaet- LNl  L N I  1.NI - 4 
Pavillion  Upgraded 

- 16.0 I8 22' 33* 35' -1 -3  Assume shorter  alter-  UP1 HPI HPl 
"ate r0)utes "red 

- 16.0 35 29 40 42 -3  t2 Land is  Incremental 
req't re mine Alt. 1 

MI MN I HN I 5 

- 14.0 16 19 40 42 +I t l  Land is incremental  MPI HPI  HPI 
r:.q't re mine nit. 2 

2 

10 
50 - 41.0 77 71 46 57' -3 -3 *Via  Kelly-Jermondl HN I 

AH0 30 2.5 NA NA NA NA NA NA 
6 

Hust  consider new cornu. 
58 mi. to 19-Mile House 

30 NA 14.0 NA  NA NA NA NA NA NO RaillHighway  Conflict L N I  AMR HNI 7 

50 

40 100 14.0 NA NA NA NA NA  NA LPI  LPI H N I  4 

60 
40.0 NA NA NA NA NA  NA LPI 

5 - 1.0 9 11 36 66 +3 + 3  43 mi. to  Lytton  nPl 
20 mi. to  Spences  Bridge 
35 mi. to Savona 
A s w n e  additional  lane  for 
Hwy. Y1 (not  included). 

50 50 18.0 NA N n  nn NA NA NA Two Reserve5 plus H N I  HN I LNI 9 
C a c h e  Creek 

60 60 24.0 NA NA NA NA NA NA LPI LPl MPl 2 

30 50 14.0 NA NA . NA NA NA NA Two Reserves p lus  HNI HNI HNl 10 

40 90 14.0 NA NA NA NA NA NA LPI  LPI LPI 3 

Marble C a n y o n  Park 

30 40 11.0 NA NA NA NA NA NA 

60 80 25.0 NA NA NA NA NA NA 

L N I  L N l  L N I  B 

LPl LPl LPl 1 



d e s i r a b l e   t h a t  as  many communities as  p o s s i b l e   s h o u l d   p a r t i c i p a t e  

i n   t h e  development. The b r o a d e r   t h e   l i k e l y   d i s t r i b u t i o n ,   t h e  

b e t t e r   t h e   r a t i n g ,   a g a i n  on a sca le  o f  minus 3 t o   p l u s  3 .  

On the   bas i s   o f   t he   f o rego ing ,  each o f   t h e   c o r r i d o r  components  has  been 

g iven one o f   t h e   f o l l o w i n g   s u b j e c t i v e   r a t i n g s :  

H P I  - High  Posi t ive  Impact 

M P I  - Medium Pos i t i ve   Impac t  

LPI - Low Posi t ive  Impact  
AM6 - Ambivalent 

LNI - Low Negative  Impact 
MNI  - Medium Negative  Impact 
HNI - High  Negative  Impact 

2. The Comparative  Matrix 

Each c o r r i d o r  component i s  r a t e d  on i t s  own mer i t s .  Components are  then 

grouped t o  make up co r r i do rs   wh ich   a re   a l so   ra ted .   Cor r i do rs   a re  sub- 
sequently  grouped t o  make  up appropr iate  combinat ions and these  are  rated. 

To conform t o  a ranking  system similar t o   t h a t   u t i l i z e d   i n   t h e  accompanying 
engineer ing and e n v i r o n m e n t a l   r e p o r t s ,   a l l   o f   t h e   v a r i o u s   c o r r i d o r   r a t i n g s  

have  been r e - o r d e r e d   t o   e s t a b l i s h   t h e i r   p o s i t i o n  on   sca les   o f   p re fe rence.  

One scale  covers  road  routes and another   covers  coal   t ranspor t   routes.  
I n   o r d e r   f o r   t h e   r e a d e r   t o   b e t t e r   a p p r e c i a t e   t h e   i n t e r a c t i o n   o f   t h e s e  

c o r r i d o r s ,  an ove ra l l   r ank ing  i s  a l so  shown. It should be no ted   t ha t  

t h e   f i n a l   r a n k i n g   i n c o r p o r a t e s   t h e   c o n c e r n   f o r   r e g i o n a l  economic b e n e f i t s .  
A l though  th is   concern may a n t i c i p a t e   t h e  work o f  fu tu re   s tud ies   regard ing  

the  thermal   generat ing  p lant ,  i s  a l s o  an i n t e g r a l   p a r t   o f   t h e   t r a n s p o r t a t i o n  

quest ion.  

*> 
R E S E A ~ C ~  

I 
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V SPECIAL CONCERNS 

1.  Conclusions 

Preferred  thermal  generating  plant s i t e s  and transportation  routes would 
i  ncl ude : 

- The Ashcroft s i t e  served by a  combination of r a i l  and conveyor 
via Hat Creek and Oregon Jack  Creek. 

- The Harry Lake s i t e  served by a new access highway via 
Medicine Creek and Cornwall Creek. 

- The  mine  mouth s i t e  with the same access highway as above. 

The leas t   a t t rac t ive   t ranspor ta t ion  systems t o  i n t e r io r   p l an t   s i t e s   a r e  
those which serve the Big Bar Creek s i t e .  The leas t   a t t rac t ive   rou te   to  
a coas ta l   p lan t   s i te   i s  the one which i s  based on building a railroad 
from the mine to   t he  BCR a t  Pavill ion.  

2 .  Airs t r ip  

The village  councils of Ashcroft and  Cache Creek b o t h  support an application 
for an upgraded a i r s t r i p .  The benefi ts   to  these communities a re  seen t o  
be substantial   for  recreational  as well as commercial f lying.  Flight 
t ra f f ic   da ta   a re   no t  normally compiled fo r  small a i r s t r i p s  and  the 
ju s t i f i ca t ion   fo r  improved f a c i l i t i e s   i s   t h e r e f o r e  a matter of qua l i ta t ive  
assessment. The following  points tend t o  support  the  application: 

- The p r e s e n t   d i r t   a i r s t r i p   i s  now well used with  four or f ive  
a i r c r a f t  on t h e   f i e l d   a t  most times. Two or three of these 
planes would be local ly  owned.  The number of f l i gh t s  from 
the a i r s t r i p   i s  expected t o  increase markedly i n  l i ne  with 
increased mining and industrial  interest  in  the  Ashcroft- 
Clinton  corridor. 
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- The H i g h l a n d   V a l l e y   a i r s t r i p  has r e c e n t l y  been decommissioned 

and Ashc ro f t  now has t h e   c l o s e s t   p u b l i c   a i r s t r i p .   W i t h  up- 
graded f a c i l i t i e s ,  firms such as Bethlehem Copper  Corp. L td .  
wou ld   p robab ly   f ind  i t  more  convenient  than  the Kamloops a i r -  

p o r t .  

- Other   potent ia l   commerc ia l   users  inc lude B.C. Hydro, B.C. 

Telephone, C.P. Transpor t ,   the R.C.M.P. ,  Medivac,  water bombers, 
c h a r t e r e d   f l i g h t s  and  emergency l and ings .   Schedu led   a i r l i ne  
f l i g h t s   t o  Kamloops normal ly   use  the Kelowna a i r p o r t  as t h e i r  

p r i m a r y   a l t e r n a t i v e .  Because the   p roposed   s i t e  i s  c l o s e r  
t o  Kamloops than i s  Kelowna, f e r r y i n g  passengers  back t o  
Kamloops from  Ashcroft by road  could s a v e  the   schedu led   a i r l i nes  

and  passengers  approximately  one-half  hour i f  the  new f a c i l i t y  
can accommodate t h e  l a rge r   p lanes .  

- Loca l   res idents  and o thers  i n   t h e   s u r r o u n d i n g   a r e a   w o u l d  a l s o  
b e n e f i t   f r o m  an improved f a c i l i t y .  The Ashcroft  Aero  Club 
now has a membership o f  about 25 o r  30, some f rom fa i r l y  
d is tant   communi t ies.   Last   year ,   13  loca l   people  under took 

f l y i n g   l e s s o n s  and - a l l  were  successful i n   o b t a i n i n g   t h e i r  
p i l o t s '   l i c e n s e .  It i s  expected  that   about  20 i n d i v i d u a l s  
will a p p l y   t h i s   y e a r .  

- The Ashcroft-Cache  Creek  area i s   a l s o  a n a t u r a l   d e s t i n a t i o n  
f o r  r e c r e a t i o n a l   f l y i n g   f r o m   o t h e r   l o c a t i o n s .  The Kamloops 

F l y i n g   C l u b   f o r  example r e p o r t  72 members and  about 35 

a s s o c i a t e d   a i r c r a f t   t h a t   f r e q u e n t l y   c a l l  upon the   Ashc ro f t  
a i r s t r i p .   E v i d e n t l y ,  2 o f   t h e i r  members use t h e   s t r i p   f o r  

r e g u l a r  commuting. 

- I n  summary, an improved f a c i l i t y  would  be o f   s i g n i f i c a n t  

economic b e n e f i t   t o   t h e   a r e a  and i t  would  enhance  the 

r e c r e a t i o n a l   p o t e n t i a l  f o r  many people. 
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3. Test  Burn  Haul 

The movement o f  50,000 tons o f   coa l   f rom  the   m ine   t o  a nearby  loading  po int  

on t h e  CNR could  proceed  without  untoward  public  concern.  About 30 round 
t r i p s   p e r  day would be r e q u i r e d   w i t h i n  a 3 t o  4 month per iod .  

Assuming a 10 hour working day, t r u c k s ,   e i t h e r   l o a d e d   o r  empty would  pass 
any g iven  po in t   en- rou te  a t  t h e   r a t e   o f   a b o u t  one every  10  minutes. Road 

t r a f f i c  and roadside  res idents   would be a f f e c t e d   b u t   o n l y   t o  a minor 
ex ten t .  Congested and bui l t -up  areas  should  therefore  be  avoided i f  
poss ib le .  

En-route  sp i l lage,   no ise,  and t r a f f i c   s a f e t y   a r e   n o t   l i k e l y   t o  become 

s i g n i f i c a n t  because o f   t h e   s m a l l  amount o f   coa l   hau led .  However, 

spec ia l   a t ten t i on   shou ld  be g i ven   t o   p reven t ing   dus t  and s p i l l a g e .  
Tarpaul ins  should be mandatory and ta i l -ga tes   shou ld  be sealed t o   p r e v e n t  
l eakage .   Be fo re   l eav ing   t he   s i t e   f o r   t he   road ,   t he   ou ts ide   o f   t he   t ruck  

box  should be cleaned  (dusted, washed o r  broomed). 

4. Mine and Plant  Expansion 

Expansion o f   t h e   p r o j e c t  would  tend t o  accentua te   pos i t i ve  and negat ive 

fea tures  o f  each t r a n s p o r t a t i o n   c o r r i d o r .  The except ion  might be land 
a l i e n a t i o n   f o r  a ra i l road.   Doub l ing   the  volume o f  coal  movement cou ld  
be accomplished  by  doubling  the  length, number o r  speed o f   t r a i n s   r a t h e r  

than  doub l ing   the   t rackage.   In   genera l ,  however, t he   o rde r   o f   p re -  

ference i s  no t   expec ted   t o  change s ign i f i can t l y .   Th i s   conc lus ion  i s  

so le ly   w i th   re fe rence  to   ad jacent   expans ions   o f   the   mine  and p lan t .  It 

would   no t   app ly  i n  a s i t u a t i o n  where t h e  expanded mine  served an i n t e r i o r  

thermal   generat ing  p lant  - and a coas ta l   p lan t .  Nor  would i t  a p p l y   t o   t h e  
expansion o f  a thermal  p lant   which was based on obtaining  coal   (perhaps 

fo r   b lend ing )   f rom  o the r   pa r t s   o f   t he   p rov ince .  These questions  would 

c a l l   f o r   f u r t h e r   s t u d y .  
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5. M u l t i p l e  vs A l te rna te  Access 

I n   o r d e r   t o   e s t a b l i s h   p r i o r i t i e s  and be t te r   app rec ia te   t he   mer i t s   o f  

va r ious   poss ib le  employee  access  roads, the  focus o f  a t t e n t i o n  has  been on 

a l t e r n a t i v e   p o s s i b i l i t i e s .  I f  the  proposed  development  did  proceed however, 

there  would be great   pressure  to   upgrade a number o f  roads i n   t h e   a r e a .  
The o p p o r t u n i t y   f o r   L i l l o o e t   t o   p a r t i c i p a t e   i n   t h e   m i n i n g   o p e r a t i o n  i s  

con t ingent  on the   ea r l y   upg rad ing   o f  Highway  12. The Medicine  Creek-Cornwall 

Creek  road i s  recommended bu t  i t  should be kept  i n  mind  that  advantages 

a c c r u e   l a r g e l y   t o   A s h c r o f t .  Highway  12  between the  mine and Carqui le   should 

a lso   rece ive  some a t t e n t i o n   t o   f a c i l i t a t e   p r o s p e c t i v e  employees t o   t h e  

no r th .  The increas ing  congest ion on Highway 1 between Ashcro f t  and Cache 

Creek may r e q u i r e  an addi t ional   lane  even i f  the  Hat  Creek  development  did 

not proceed. 







m Swan Wooster  Engineerin{: Company Limited,  1 5 2 5  Robson Street ,  

V 6 G  1 C 5 .  
VANCOUVER, B r i t i s h  Columbia, 

m 
- A t t e n t i o n :  Mr. D. Kref t iny ,  

I Dear Sirs: 
Re: HAT CREEK COAL 

I 
t r a n s p o r t a t i o n   s t u d y   r e l a t i v e   t o   t h e   p r o p o s e d   H a t   C r e e k   D e v e l o p m e n t .  
T h i s  refers t o  your  l e t t e r  d a t e d  5 Janua ry  1976,  concern ing  a c o a l  

On 22  December 1975,  CN submi t ted  t o  the  two  Senior  Governments  two 
volumes en t i t l ed   "Env i ronmen ta l   Se t t i ng"   and   "P ro jec t ed   Rou te"  
r e l a t i v e   t o   t h e   p r o p o s e d   A s h c r o f t - C l i n t o n   R a i l   C o n n e c t i o n .   T h i s  
Report   was  prepared  by C K ,  a c t i n g   a s   a n   a g e n t  of the  Governments ,  

1 

Branch, MOT, Ottawa or t he   Depa r tmen t   o f   t he   Env i ronmen t ,   V ic to r i a .  
a n d   a n y   d i s t r i b u t i o n  we t h i n k  would o r i g i n a t e   f r o m   e i t h e r   t h e   R a i l w a y  

a 

I . .  

a F i e l d   s u r v e y s   a r e  well  i n  hand a t  t h e   p r e s e n t  time b u t   u n t i l   t h e y  
a re   comple t ed ,   g rad ing  and  right-of-way costs canno t   be   calculated,'^.. -- 
t h u s   E n g i n e e r i n g   e s t i m a t e s   a r e   n o t   a v a i l a b l e .  Ifowever,   conjectured t . ' >  
c o s t s   o f   t h e  40 mile l i n e   r a n g e   f r o m  45 t o  60 I t l i l l i o n   d o l l a r s .  * < , \ , )  < :  

I ., 7,. , .~ 

W e  c o n f i r m   t h a t   t h e  maximum c o n t r o l l i n g   g r a d i e n t s  on t h e  l i n e  w i l l  
be 2.2% compensated  north-bound  and 1.0% compensated  south-bound. 

In o u r   r o u t e   p r o j e c t i o n  of t h e   A s h c r o f t - C l i n t o n   l i n e ,  w e  have  kept  
i n  mind t h e   p o s s i b i l i t y  of r a i l   s p u r   a c c e s s   t o   t h e   c o a l   d e p o s i t s  

your  map. T h i s  seems f e a s i b l e   f r o m   t h e   p r e l i m i n a r y  work  which was 
commencing  about mid p o i n t  on t h e   l i n e  t o  a p o i n t  marked "A" on 

done and  what d e t a i l s  w e  have  can  be  provided i f  you  wish. 

I 

.I 

I 
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