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PREFACE 

The M i n i s t r y o f M i n e s and P e t r o l e u m R e s o u r c e s i s p l e a s e d t o have 
p l a y e d an a c t i v e r o l e i n s p o n s o r i n g t h e Second A n n u a l Mine 
R e c l a m a t i o n Symposium^ 

T h i s y e a r t h e program was d i r e c t e d towards a t t r a c t i n g a l a r g e r 
r e p r e s e n t a t i o n f r o m i n d u s t r y . I t i s g r a t i f y i n g t o see how many 
p a r t i c i p a n t s a r e i n a t t e n d a n c e t o e x p r e s s t h e m i n i n g i n d u s t r y ' s 
p o i n t o f v i e w . 

I am c e r t a i n t h a t g r e a t e r i n d u s t r y commitment and p a r t i c i p a t i o n 
i n a l l a s p e c t s o f r e c l a m a t i o n w i l l r e s u l t i n t h e c o n t i n u e d 
development o f r a t i o n a l programs o f e n v i r o n m e n t a l p r o t e c t i o n 
and r e c l a m a t i o n i n B r i t i s h Columbia. 

H o n o u r a b l e Jame^R. J ^ r a b o t 
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EDITOR'S NOTE 

These p r o c e e d i n g s p r e s e n t t h e Symposium e v e n t s i n c h r o n o l o g i c a l 
o r d e r . P r e s e n t e d p a p e r s have r e c e i v e d m i n o r e d i t i n g and have 
been t y p e d . Time c o n s t r a i n t s p r o h i b i t e d f i n a l t e x t p r o o f r e a d i n g 
by i n d i v i d u a l a u t h o r s , c o n s e q u e n t l y , t h e e d i t o r i a l s t a f f a c c e p t 
r e s p o n s i b i l i t y f o r any e r r o r s . 

Q u e s t i o n and answer p e r i o d s were t a p e r e c o r d e d . T r a n s c r i p t s 
o f t h e s e d i s c u s s i o n s a r e g i v e n a t t h e end o f each p r e s e n t e d 
paper w i t h i n t h e p r o c e e d i n g s . Severe e d i t i n g o f the t r a n s c r i p t s 
was sometimes n e c e s s a r y t o c u r t a i l t h e l e n g t h o f t h e q u e s t i o n 
and answer d i a l o g u e . We a p o l o g i z e f o r any u n w i t t i n g a l t e r a t i o n s 
i n meaning. 

Comments made d u r i n g t he two r o u n d - t a b l e workshop s e s s i o n s have a l s o 
been n o t e d and t r a n s c r i b e d . F i n d i n g s w h i c h a c h i e v e d consensus at 
t h e i n d i v i d u a l t a b l e s were r e a d out a t the c o n c l u s i o n o f each 
s e s s i o n . There was a c o n s i d e r a b l e v a r i e t y o f o p i n i o n s e x p r e s s e d 
and, w i t h i n t h e p r o c e e d i n g s , an attempt has been made t o i n c l u d e 
a l l p o i n t s o f view. The o p i n i o n s most o f t e n e x p r e s s e d a r e l i s t e d 
f i r s t . 
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OPENING REMARKS 
by the 

SYMPOSIUM CHAIRMAN 

R.T. G a r d i n e r 

Chairman 

T e c h n i c a l and R e s e a r c h Committee 
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As t h e Chairman o f the T e c h n i c a l and R e s e a r c h Committee I am p l e a s e d 
t o welcome you t o t h i s Mine R e c l a m a t i o n Symposium. T h i s i s t h e 
second c o n s e c u t i v e y e a r our Committee has o r g a n i z e d and s p o n s o r e d 
a symposium and I must admit t h a t t h e r e was c o n s i d e r a b l e d e b a t e 
among Committee members c o n c e r n i n g t h e d e s i r a b i l i t y o f h a v i n g a 
symposium a g a i n t h i s y e a r . The r e a s o n i n g b e h i n d t he Committee's 
d e c i s i o n t o convene a second a n n u a l symposium may r e q u i r e some 
e x p l a n a t i o n . 

The p r i m a r y purpose f o r t h e symposium i s t o promote c o m m u n i c a t i o n 
and c o n v e r s a t i o n among i n d u s t r y , government, a c a d e m i c s , c o n s u l t 
a n t s and o t h e r groups or i n d i v i d u a l s c o n c e r n e d about t he impact 
of m i n i n g on l a n d and r e l a t e d r e s o u r c e s . The Committee f e l t t h a t 
c o m m u n i c a t i o n and i n t e r c h a n g e of i n f o r m a t i o n a r e n e c e s s a r y t o 
improve our knowledge and u n d e r s t a n d i n g o f the i m p a c t s o f m i n i n g , 
and t h a t d i s c u s s i o n among c o n c e r n e d p e o p l e s i s e s s e n t i a l f o r the 
development o f e f f e c t i v e p o l i c i e s , g u i d e l i n e s and t e c h n o l o g i e s 
w h i c h w i l l m i n i m i z e any a d v e r s e i m p a c t s and r e s t o r e d i s t u r b e d 
a r e a s t o a s t a b l e and u s e f u l s t a t e . The " r o u n d t a b l e " workshop 
s e s s i o n s , w h i c h f o l l o w e d each s e r i e s o f l e c t u r e s d u r i n g t h e f i r s t 
s y m p o s i u m , w i l l be employed a g a i n t h i s y e a r t o f a c i l i t a t e t h e s e 
i m p o r t a n t d i s c u s s i o n s . 

There a r e many i n t e r - r e l a t e d a s p e c t s t o m i n e d - l a n d r e c l a m a t i o n , 
more t h a n c a n be a d e q u a t e l y d i s c u s s e d w i t h i n t h e t i m e l i m i t a t i o n s 
o f a symposium o f t h i s t y p e . The Committee f e l t , t h e r e f o r e , t h a t 
i t was p o s s i b l e t o o r g a n i z e a program w h i c h w o u l d be b o t h i n t e r 
e s t i n g and i n f o r m a t i v e w i t h o u t b e i n g r e p e t i t i v e . J u d g i n g by t h e 
l a r g e number o f d e l e g a t e s r e g i s t e r e d , t he Committee has been 
s u c c e s s f u l i n c h o o s i n g t o p i c s w h i c h a r e b o t h t i m e l y and o f b r o a d 
i n t e r e s t . 
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And f i n a l l y , i t was c o n s i d e r e d i m p o r t a n t t o o r g a n i z e a symposium 
w h i c h would a t t r a c t a l a r g e r r e p r e s e n t a t i o n o f mine management 
p e r s o n n e l t h a n a t t e n d e d the f i r s t symposium. 

P a r t i c i p a t i o n by m i n i n g i n d u s t r y r e p r e s e n t a t i v e s r e s p o n s i b l e f o r 
f o r m u l a t i n g and i m p l e m e n t i n g mine r e c l a m a t i o n p o l i c y f o r the 
m i n i n g companies i s e s s e n t i a l i f t h e s e symposia are t o a c h i e v e 
the purpose f o r w h i c h t h e y a r e i n t e n d e d . 

A h i g h l i g h t o f the symposium a g a i n t h i s y e a r w i l l be the p r e s e n t 
a t i o n o f t h e R e c l a m a t i o n Award i n r e c o g n i t i o n o f o u t s t a n d i n g 
achievement i n m i n e d - l a n d r e c l a m a t i o n and two C i t a t i o n s f o r m e r i t 
i n m i n e d - l a n d r e c l a m a t i o n . We s h a l l be honoured by the a t t e n d a n c e 
o f the H o n o u r a b l e James Chabot, M i n i s t e r o f Mines and P e t r o l e u m 
R e s o u r c e s , who w i l l p r e s e n t the awards d u r i n g t h e banquet on 
Thursday e v e n i n g . 

I n c o n c l u s i o n , I would l i k e t o t a k e t h i s o p p o r t u n i t y t o thank the 
Committee members, i n p a r t i c u l a r John E r r i n g t o n , symposium c o n v e n o r , 
f o r t h e i r c o n t r i b u t i o n i n making t h i s symposium a r e a l i t y . I w ould 
a l s o l i k e t o welcome t h e l a r g e c o n t i n g e n t o f s t u d e n t s who a r e 
a s s i s t i n g us a g a i n t h i s y e a r i n t h e p r e s e n t a t i o n o f the symposium. 
And l a s t , but by no means l e a s t , I would l i k e t o e x t e n d t h e 
a p p r e c i a t i o n o f t h e Committee t o t h o s e d e l e g a t e s who a c c e p t e d our 
i n v i t a t i o n s t o p r e s e n t papers o r t o a c t as s e s s i o n c h a i r p e r s o n s . 
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" I F YOU COULD DO ONE THING TO 
IMPROVE RECLAMATION IN BRITISH 
COLUMBIA, WHAT WOULD I T BE?" 

The symposium p a r t i c i p a n t s were asked t o c o n s i d e r t h e above 
f u n d a m e n t a l q u e s t i o n and p r o v i d e a w r i t t e n answer on t h e back o f 
th e Wednesday n i g h t banquet t i c k e t . 

The p a r t i c i p a n t ' s answers, some o f them m e a n i n g f u l e v a l u a t i o n s 
o f t h e q u e s t i o n and o t h e r s s u c c i n c t l y humorous, a r e p r e s e n t e d 
under t h e c l a s s i f i c a t i o n g r o u p i n g o f r e s p o n d e n t o c c u p a t i o n . No 
attemp t has been made t o i d e n t i f y i n d i v i d u a l answer and r e s p o n d 
e n t , a l t h o u g h m i n o r e d i t i n g has been done t o en s u r e c l a r i t y and 
good t a s t e , where n e c e s s a r y . 
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ACADEMIC 

I n c r e a s e p u b l i c awareness o f t h e i m p o r t a n c e o f m i n i n g t o the economy 
o f B r i t i s h C o l u m b i a , and e n s u r e t h a t w i t h c o o p e r a t i o n and communication 
t h e m i n i n g i n d u s t r y w i l l c a r r y f o r t h a r e s p o n s i b l e r e c l a m a t i o n 
programme as a p a r t o f mine p l a n n i n g . 

H i r e me.' 

Do not g r a n t l i c e n c e s u n t i l a p r o p e r r e c l a m a t i o n p l a n has been f i l e d . 

Emphasize r e c l a m a t i o n i n the u n i v e r s i t y s y s t e m t o p r o v i d e new i d e a s . 

Have a l l r e c l a m a t i o n p r o j e c t s s c u l p t u r e d ( i n t h e image o f Mt. Rushmore, 
e t c . ) . 

I n s i s t t h a t a l l specs f o r r e c l a m a t i o n c o m p l e t e w i t h budget a l l o c a t i o n 
be s u b m i t t e d p r i o r t o any development, p l u s a commitment on t h e 
p a r t o f t h e company t h a t i t w i l l spend t h a t budget on r e c l a m a t i o n . 

E s t a b l i s h a method o f communication between a l l t he d i f f e r e n t groups 
t h a t a r e w o r k i n g on r e c l a m a t i o n r e l a t e d problems ( i . e . , s h a r e t h e 
knowledge and r e s e a r c h ) . 

E ducate t h e p e o p l e a c t u a l l y i n v o l v e d i n the f i e l d on t h e n e c e s s i t y 
o f p r e s e r v i n g t h e environment as much as p o s s i b l e d u r i n g t h e m i n i n g 
o p e r a t i o n . 

R e s l o p e . 

Improve t h e methods o f d i s p o s a l and placement o f s p o i l p i l e s w i t h 
r e s p e c t t o r e c l a m a t i o n , s l o p i n g and r e v e g e t a t i o n . 
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CONSULTANTS 

I n c r e a s e t h e number o f r e v e g e t a t i o n t r i a l s f unded by Government and 
i n d u s t r y c o o p e r a t i v e l y . 

F o r m u l a t e u n i l a t e r a l r e c l a m a t i o n l e g i s l a t i o n and c r e a t e a c o n t r o l l i n g 
body c o v e r i n g a l l r e s o u r c e uses w h i c h d i s t u r b l a n d . (Not b l i n d 
o p p o s i t i o n t o development - j u s t o p p o s i t i o n t o b l i n d d e v e l o p m e n t ) . 

P r o v i d e a " p r i m e r " e x p l a i n i n g r e c l a m a t i o n c o n c e p t s f o r the " M i n i n g 
I n d u s t r y " , " C o n s u l t a n t s " and Government a g e n c i e s . I n t r o d u c e 
r e c l a m a t i o n s e m i n a r s a t m i n i n g and e n g i n e e r i n g c o l l e g e s , e t c . 

C o r r e l a t e e x p l o r a t i o n and c o r e s a m p l i n g w i t h t he r e c l a m a t i o n 
programme. 

Improve s t o r m w a t e r management on a l l mines. No o t h e r improvement 
w o u l d enhance the environment more. 

H i r e a good c o n s u l t a n t . 

P l a n t more t i m b e r t r e e s . 

P r o v i d e t a x i n c e n t i v e s t o i n d u s t r y f o r h i g h q u a l i t y s c i e n t i f i c 
e v a l u a t i o n o f t h e i r r e c l a m a t i o n programmes. E v a l u a t i o n s s h o u l d 
i n c l u d e : y i e l d and q u a l i t y o f v e g e t a t i o n ; s p e c i e s p e r f o r m a n c e ; 
e v a l u a t i o n o f f e r t i l i z a t i o n programme; o v e r b u r d e n and s o i l q u a l i t y . 
( T e s t w a t e r q u a l i t y o f t h e s t r e a m r u n n i n g t h r o u g h t h i s h o tel.') 

"Love" 

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

Common sense. 

I n s t i l t h e c o n c e p t o f r e c l a m a t i o n p l a n n i n g as a p r i m a r y and i n s e p 
a r a b l e p a r t o f mine development p l a n n i n g ; t h e r e b y a v o i d i n g o r a t 
l e a s t r e a l i z i n g t h e problems t o be e n c o u n t e r e d i n t h e f i n a l r e c l a m a t i o n 
e f f o r t . ( P r e p a r e an o u t l i n e o f g e n e r a l g o a l s and f a c t o r s i n f l u e n c i n g 
t h e end r e s u l t s ) . 

C o l l a t e , t o a c e n t r a l d a t a bank, a l l r e c l a m a t i o n r e s u l t s (good o r bad) 
and p e r m i t a c c e s s by a l l i n t e r e s t e d p a r t i e s . 
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Need some m a t e r i a l s e l e c t i o n (e.g. r o c k t y p e , s o i l t y p e ) . M a t e r i a l 
s h o u l d be d i f f e r e n t i a t e d and a s s e s s e d t o a s s u r e maximum s u c c e s s o f 
r e v e g e t a t i o n . 

"Hydroseed w i t h A l g e n o l " 

I n v e s t i g a t e F e d e r a l r e s e a r c h on seed and p l a n t s f o r use i n r e c l a m a t i o n . 

On good growth media s t a r t w i t h agronomic s p e c i e s , t h e n as t h e y d i e 
out i n t r o d u c e n a t i v e t r e e s , s h r u b s , and d e c i d u o u s t r e e s . F i n a l l y , 
i n t r o d u c e t h e c l i m a x s p e c i e s o f t h e a r e a . e«g., r e p r o d u c e n a t u r a l 
s u c c e s s i o n w i t h r e c l a m a t i o n . 

Be r e a s o n a b l e and r e a l i s t i c i n terms o f r e c l a m a t i o n s c a l e and c o s t s . 

P l a n e a r l i e r t o r e d u c e w a t e r problems and c o s t s . 

To meet t h e coming r e c l a m a t i o n need, p r e s s f o r a r e a l i s t i c budget 
f o r t h e M i n i s t r y o f M i n e s and P e t r o l e u m R e s o u r c e s so t h a t b o t h 
i n t e r n a l l y and t h r o u g h s p o n s o r e d r e s e a r c h , t h e y can p r o v i d e a 
'commercial' s u p p l y o f n a t i v e seeds ( g r a s s e s and legumes) f o r a l p i n e 
r e v e g e t a t i o n . 

Use n a t i v e s p e c i e s f o r h i g h e l e v a t i o n a r e a s f o r s e l f - s u s t a i n i n g c o v e r . 

Do more t r i a l s u s i n g n a t i v e e c o t y p e s . 
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GOVERNMENT 

More mines g i v e s more p r a c t i c e ( L e a r n from the e x p e r i e n c e o f o t h e r s ) . 

I would suggest t h a t r e c l a m a t i o n be l a i d out and h i g h e r b o n d i n g be 
made mandatory from day one, as f a r as g r a v e l p i t s a r e c o n c e r n e d . 

Employ more p e o p l e i n the M i n i s t r y t o s t u d y and a d m i n i s t e r the 
r e c l a m a t i o n programme i n t h e P r o v i n c e o f B r i t i s h Columbia. 

C o n t r o l Mother N a t u r e . 

Encourage Government t o t a k e r e s p o n s i b i l i t y f o r abandoned 
r e c l a m a t i o n s i t e s and l e t i n d u s t r y be r e s p o n s i b l e f o r e x i s t i n g 
o p e r a t i o n s . 

God, t h a t ' s a good question.' 

D i v i d e the P r o v i n c i a l I n s p e c t i o n Branch i n t o (1) a Mine S a f e t y 
B r a n c h , and (2) an O p e r a t i o n s P l a n n i n g Branch. The l a t t e r s h o u l d 
be r e s p o n s i b l e f o r i n t e g r a t i n g r e s o u r c e management on l a n d b e i n g 
used f o r m i n i n g p u r p o s e s . I t s h o u l d a l s o be r e g i o n a l i z e d t o the 
same degree t h a t t h e s a f e t y component i s c u r r e n t l y r e g i o n a l i z e d 
( i . e . need more s t a f f ) . 

E s t a b l i s h s t r i c t f u n d i n g o f r e c l a m a t i o n s e c t i o n s by m i n i n g companies 
( i . e . a p e r c e n t o f g r o s s income). 

Promote t h e f o l l o w i n g a t t i t u d e s : r e c l a i m o r m a i n t a i n ( m i n i n g i n d u s t r y 
maximum s u c c e s s o r a r e a s o n a b l e a l t e r n a t i v e (Government a g e n c i e s ) . 

G i v e t h e P r o v i n c i a l M i n e s R e c l a m a t i o n s e c t i o n more s t a f f . ' 

I n c o r p o r a t e l a n d c a p a b i l i t y i n t o f i n a l d e s i g n . 

Make the m i n i n g company p o s t a bond o r s e c u r i t y t o c o v e r 50 p e r c e n t 
o f t h e p r e s e n t c o s t o f r e c l a m a t i o n as a r e q u i r e m e n t t o o b t a i n a 
m i n i n g l i c e n c e . 

T r a i n t h e s t a f f o f t h e m i n i n g companies i n t h e s k i l l o f r e c l a m a t i o n 
( i f I knew t h e s e s k i l l s ) . 

C o n s i d e r r e c l a m a t i o n o f t a i l i n g s by a p p l y i n g t o p s o i l . 

Improve t a i l i n g s d i s p o s a l methods. 

Have y o u r e n v i r o n m e n t a l i s t s work i n e x t r a c t i v e i n d u s t r y f o r a w h i l e . 

P r o p e r mine p l a n n i n g i s e s s e n t i a l f o r s h o r t - t e r m and l o n g - r a n g e 
r e c l a m a t i o n . 
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D i s c a r d o v e r b u r d e n and t a i l i n g s i n t o A l b e r t a - t h e y have a s l u s h 
fund f o r t h i s . 

I n c r e a s e t h e number o f r e c l a m a t i o n symposiums. 

More r e c l a m a t i o n p r e - p l a n n i n g t o c o n t r o l t h e end r e s u l t . I t i s 
e a s i e r t o r e c l a i m w i t h a g o a l i n mind. 

Request r e c l a m a t i o n p l a n s p r i o r t o mine o p e n i n g . 

Put more t e e t h i n t h e M i n e s R e g u l a t i o n A c t t o e n s u r e " p r e - p l a n n i n g " 
and f o l l o w t h r o u g h . 

R e c l a m a t i o n s h o u l d be an o n g o i n g p r o c e s s d u r i n g a m i n i n g program. 
T h i s i s p a r t i c u l a r l y a p p l i c a b l e t o e x p l o r a t o r y work where c a t r o a d s 
a r e v e r y s u s c e p t a b l e t o e x c e s s i v e e r o s i o n . 

F i r e a l l the e x p l o r a t i o n p a r t y c h i e f s who say they w i l l do the c l e a n 
up l a t e r . 

Improve m i n i n g management's and e n g i n e e r ' s s e n s i t i v i t y w i t h r e g a r d s 
t o t h e b e a u t y o f n a t u r e ' s l a n d s c a p e s and v e g e t a t i o n . I n t h a t way, 
t h e s e p e o p l e would have i n c r e a s e d e n t h u s i a s m f o r r e c l a m a t i o n , i n 
t h e hope o f e m u l a t i n g n a t u r e ' s beauty. 

A c h i e v e a concensus o f the p a r t i e s i n v o l v e d i n o r d e r t o speed up and 
s i m p l i f y the r e c l a m a t i o n r e v i e w and a p p r o v a l p r o c e s s e s . 

U t i l i z e d o m e s t i c sewage s l u d g e t o p r o v i d e o r g a n i c m a t e r i a l and 
n u t r i e n t s f o r r e g r o w t h ( i . e . r e c y c l e ) . 
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INDUSTRY 

Get a l l p e o p l e t o agree on what r e c l a m a t i o n r e a l l y means. 

The do-gooders have had t h e i r day. The message has been h e a r d . Now 
a r e a s o n a b l e approach must be made. The c o s t t o the environment must 
be measured a g a i n s t t he b e n e f i t s t o the p u b l i c a t l a r g e . 

Time w i l l c u r e e v e r y t h i n g - i t has made t h e v e g e t a t i o n t h e way i t i s -
i t w i l l c u r e e v e r y t h i n g i f g i v e n t h e t i m e . Sun, w i n d , and t i m e w i l l 
d e f i n i t e l y do i t a g a i n . M e a n w h i l e , the human b e i n g can l i v e . 

I n c r e a s e t h e i n c e n t i v e s towards r e c l a m a t i o n - making i t e c o n o m i c a l l y 
f a v o u r a b l e towards i n d u s t r y . A f t e r a l l , i n d u s t r y i s economics. 

E a r l y p l a n n i n g o f r e c l a m a t i o n p r o j e c t s . 

P o l i c i n g t h e o p e r a t i o n s o f t h e Department o f Highways ( i n t h e n o r t h e a s t 
c o a l a r e a s t o be s p e c i f i c ) . 

B r i n g i n t o p o l i t i c a l p e r s p e c t i v e t h e work o f n a t u r e o f w h i c h man i s 
o n l y a s m a l l p a r t and m i n i n g an i n s i g n i f i c a n t p a r t . 

C o n t i n u i t y o f r e c l a m a t i o n ( r e v e g e t a t i o n , r e c o n t o u r i n g , e t c . ) i n 
ac c o r d a n c e w i t h e x p l o r a t i o n and development. 

A c o n t i n u a t i o n o f c o o p e r a t i o n between Government and I n d u s t r y a l o n g w i t h 
more p u b l i c i t y about t h i s c o o p e r a t i o n and t h i n g s done o r b e i n g done 
t o t h e g e n e r a l p u b l i c . 

R e l o c a t e P r o v i n c e t o H a w a i i . 

C l e a n up t h e E l k v a l l e y a t N a t a l t h e r e b y r e m oving an o f t o b s e r v e d bad 
image o f t h e c o a l i n d u s t r y . A c t i o n t o i n c l u d e r e l o c a t i o n o f p e o p l e 
l i v i n g on s t r i p , m o d e r n i z a t i o n o r r e m o v a l o f c o k i n g p l a n t and 
r e c l a m a t i o n o f s p o i l ( o r r e f e r t he p r o b l e m t o Department o f Highways 
and move t h e s c e n i c r o u t e t o a n o t h e r v a l l e y ) . 

C o n v i n c e e v e r y o n e t h a t r e c l a m a t i o n i s a l e g i t i m a t e and d e s i r a b l e p a r t 
o f a m i n i n g p l a n and o p e r a t i o n . 

I n c o r p o r a t e r e c l a m a t i o n p l a n n i n g a t t h e f e a s i b i l i t y s t a g e , p r o v i d e d 
t h a t g u i d e l i n e s r e l a t i v e t o r e c l a m a t i o n a r e c l e a r l y s p e l l e d out and/ 
o r known a t mine p l a n n i n g s t a g e . 

Development o f c o m m e r c i a l seed s u p p l i e s o f n a t i v e shrub s p e c i e s . 

L e g i s l a t e t h a t a l l r e c l a m a t i o n w i l l be done by t h e Government out 
o f t a x a t i o n funds d e r i v e d from t h e mines t h a t have t o be r e c l a i m e d . 
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The emphasis by Mr. McDonald on d e - r e g u l a t i o n r a t h e r t h a n o v e r 
r e g u l a t i o n i s a v e r y f a v o r a b l e a t t i t u d e t o c o n t i n u e i n i n d u s t r y and 
Government r e l a t i o n s . 

Other i n d u s t r i e s ( i . e . f o r e s t r y ) s h o u l d r e c l a i m t h e i r d i s t u r b e d 
a r e a s t o t h e same degree as m i n i n g companies. You cannot have two 
c o m p l e t e l y d i f f e r e n t r u l e s f o r two d i f f e r e n t i n d u s t r i e s t h a t 
d i s t u r b l a n d i n t h e same a r e a s . 

E f f e c t i v e l y r e d u c e m i n i n g t a x a t i o n , f e d e r a l l y and p r o v i n c i a l l y , on 
c o n d i t i o n t h a t at l e a s t 50 p e r c e n t o f t h e n e t r e d u c e d t a x e s a r e 
s p e n t on a d d i t i o n a l improved t e c h n i c a l s t e w a r d s h i p and implement
a t i o n o f l a n d r e s t o r a t i o n . 

A t t e n d t h e mine r e c l a m a t i o n symposium r e g u l a r l y . 

L e t i n d u s t r y know what the r e c l a m a t i o n r u l e s a r e . 

Do more r e s e a r c h i n t o v i a b l e l o n g l a s t i n g ground c o v e r . 

Take t h e t h e o r e t i c a l approach and a p p l y i t on a p r a c t i c a l b a s i s . 

I n c r e a s e c o o p e r a t i o n between Government and i n d u s t r y i n r e c l a m a t i o n 
p l a n n i n g . 

D e v e l o p methods f o r m a i n t a i n i n g v e g e t a t i o n on low phosphorus growth 
media. 

R e c l a m a t i o n must be p r a c t i c e d , not j u s t p r e a c h e d . 

My f i r s t r e s p o n s e w o u l d be t o s u g g e s t t h a t l o g g i n g r e c l a m a t i o n be 
improved c o n s i d e r i n g t h a t l o g g i n g d i s t u r b s v a s t a r e a s . However, y o u r 
q u e s t i o n i s d i r e c t e d t o m i n i n g I am s u r e . I w o u l d i n c r e a s e t h e t a x 
w r i t e - o f f v a l u e o f e v e r y d o l l a r s p e n t on r e c l a m a t i o n . 

Reduce F e d e r a l , P r o v i n c i a l income t a x e s and e l i m i n a t e B.C. s a l e s t a x 
so t h a t mines o p e r a t e o v e r a g r e a t e r l i f e s p an, t h e r e b y r e d u c i n g t h e 
r e c l a m a t i o n d o l l a r s / t o n e x t r a c t e d . 

Q u i t b l a m i n g m i n i n g f o r a l l t h e problems o f p o l l u t i o n and l a c k o f 
r e c l a m a t i o n . Much can be done by m i n i n g but c o s t s and b e n e f i t s must 
be b a l a n c e d . The r e a l (not i m a g i n e d ) damage i s m i n i m a l . 

Land s h o u l d be r e c l a i m e d t o a u s e f u l s t a t e . 

R e c l a m a t i o n p l a n n i n g s h o u l d be advanced i n t o t h e second o r t h i r d 
s t a g e o f e x p l o r a t i o n d r i l l i n g ( i . e . i t s h o u l d not be l e f t u n t i l 
t h e mine f e a s i b i l i t y s t u d i e s have s t a r t e d ) . 

Need t o o p t i m i z e t h e h a n d l i n g o f m a t e r i a l s . The r e c l a m a t i o n 
program must be f u l l y i n t e g r a t e d w i t h t h e mine p l a n , i n c a s e s where 
i t i s not a l r e a d y b e i n g done. 
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Emphasis on t h e e c o n o m i c a l u t i l i z a t i o n o f p r o p o s e d s i t e s ( i . e . s t a y 
away from " c l e a r c u t t i n g " s i t e s and p r e s e r v e i s l a n d s o f n a t u r a l 
growth w i t h i n an a r e a ) . T h i s w o u l d be o f s i g n i f i c a n t a s s i s t a n c e i n 
u l t i m a t e s i t e r e s t o r a t i o n e s p e c i a l l y w i t h g r a v e l borrow p i t 
o p e r a t o r s (e.g. Dept. o f H i g h w a y s ) . 

D e v e l o p a g r a s s / l e g u m e c r o s s w h i c h w o u l d grow under a l l e n v i r o n m e n t a l , 
p h y s i c a l and c l i m a t i c c o n d i t i o n s . 

Promote a c l o s e b u t not r e s t r i c t i v e l i a i s o n between i n d u s t r y and 
government. 

E s t a b l i s h b i o r e g i o n a l n a t i v e s p e c i e s seed c o l l e c t i o n and a d i s t r i 
b u t i o n c e n t r e . 

R e - d e f i n e t h e d e f i n i t i o n o f r e c l a m a t i o n . 

Change a t t i t u d e s and e x p e c t a n c i e s - n a t u r e can o n l y be pushed so f a s t . 

B e t t e r c o - o p e r a t i o n between government and i n d u s t r y . 

R e i n f o r c e Mr. McDonald's p r a g m a t i c approach t o s i t e s p e c i f i c p r o b l e m s . 

Make r e c l a m a t i o n an i n t e g r a l and a u t o m a t i c p a r t o f t h e d e s i g n , p l a n n i n g 
and p r o d u c t i o n f u n c t i o n s i n a l l mines. 

F u r t h e r e d u c a t i o n a l s e m i n a r s o f t h i s n a t u r e w i l l i n c r e a s e r e c l a m a t i o n 
knowledge and b r i n g about improvement. 

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

Improve " f r o n t l i n e " c ommunication. 

Dr. E r r i n g t o n m e n t i o n e d t h a t t o p s o i l r e p l a c e m e n t showed good r e s u l t . 
P erhaps more r e s e a r c h s h o u l d be c o n d u c t e d t o d e t e r m i n e optimum and 
minimum depths o f r e g o l i t h i c m a t e r i a l t o be r e p l a c e d o v e r mine s p o i l 
i n each c l i m a t i c zone. 

Put s t r i c t e r r e g u l a t i o n s on t h e l o g g i n g i n d u s t r y and B.C. M i n i s t r y o f 
Highways. Symposiums such as t h i s one h e l p t o p r o v i d e b e t t e r commun
i c a t i o n between i n d u s t r y , government and c o n s u l t a n t s . 
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UNCLASSIFIED 

Need g r e a t e r communication between i n d u s t r y and government. A l s o 
s h o u l d know what the e f f e c t s o f not r e c l a i m i n g a r e t o t h e e nvironment. 

E d u c a t e t h e p u b l i c t o a p p r e c i a t e t h e environment and l e a r n how t o e x p e c t 
and get more from the m i n i n g i n d u s t r y i n t h i s r e g a r d . 

I n c r e a s e t h e use o f a v a i l a b l e t e c h n o l o g i e s t h r o u g h g r e a t e r i n c r e a s e 
i n a v a i l a b l e funds f o r i m p l e m e n t a t i o n o f t e c h n i q u e s . 

P r o v i d e more funds f o r s e r i o u s r e c l a m a t i o n r e s e a r c h . 

Improve communication between t h e m i n i n g companies and o t h e r a g e n c i e s 
who a r e c u r r e n t l y g a i n i n g e x p e r i e n c e i n r e c l a m a t i o n , so t h a t a l l 
knowledge becomes common knowledge and can be a p p l i e d w h e r e v e r 
a p p r o p r i a t e . 

I n c r e a s e f u l l t i m e j o b o p p o r t u n i t i e s i n t h e f i e l d o f r e c l a m a t i o n . From 
a p r a c t i c a l p o i n t o f v i e w , d e c r e a s i n g government t a x l e v e l s on mines 
may promote a v a i l a b i l i t y o f monies f o r r e c l a m a t i o n as r e q u i r e d . 

Improve upon t h e a c q u i s i t i o n o f n a t i v e s p e c i e s f o r r e v e g e t a t i o n o f 
d i s t u r b e d a r e a s r a t h e r t h a n s t r i c t l y u t i l i z i n g a g r i c u l t u r a l l y 
employed s p e c i e s . 

L e t "Mother N a t u r e " show t h e way - and t h e n g i v e h e r e v e r y p o s s i b l e a i d . 

E x p l o r e use o f n a t i v e s p e c i e s i n r e p l a n t i n g and mine r e c l a m a t i o n . 
I n v e s t i g a t e t h e use o f w e a t h e r i n g a c c e l e r a t i o n a gents on b a r e r o c k 
w a s t e s . 

The c o s t o f r e c l a m a t i o n s h o u l d be o f f s e t as a c r e d i t a g a i n s t the r o y a l t y , 

Encourage r e c l a m a t i o n p l a n n i n g a t the e a r l i e s t p o s s i b l e s t a g e s o f 
m i n e r a l development. 

D e t e r m i n e a method o f r e m o v i n g heavy m i n e r a l s f r o m r u n o f f and 
groundwater from a mine t a i l i n g ( b e f o r e and a f t e r v e g e t a t i o n r e c l a m a t i o n ) . 
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A I R PHOTOS AND COAL EXPLORATION PROCEDURE 

INTRODUCTION 

I n t h e l a s t few y e a r s , a e r i a l p h o t o g r a p h y has seen i n c r e a s i n g use 
i n t h e m i n i n g i n d u s t r y . A i r photos have been used i n b o t h e x p l o r 
a t i o n and development f o r p l a n n i n g and documenting work and 
a c c e s s and i n making t o p o g r a p h i c maps. A i r photos c l e a r l y show t o p 
graphy, v e g e t a t i o n p a t t e r n s , and ground d e t a i l as opposed t o t h e 
t o p o g r a p h i c map w h i c h o n l y i n d i c a t e s g e n e r a l t o p o g r a p h y . As s u c h 
t h e a i r photo shows c o n s i d e r a b l e p r o m i s e w i t h r e s p e c t t o e n v i r o n 
m e n t a l p l a n n i n g and government a p p r o v a l s . 

L e g i s l a t i o n s t a t e s t h a t i n d u s t r y s h a l l submit p l a n s o f work w h i c h 
p r o t e c t the environment and t h a t b o n d i n g be s e t t o c o v e r the e x t e n t 
o f d i s t u r b a n c e c r e a t e d . A i r photos a r e t h e b e s t means o f docu
m e n t i n g t h e s e d i s t u r b a n c e s as i t i s p o s s i b l e t o c a l c u l a t e from 
them d i r e c t l y t h e e x t e n t o f a d i s t u r b e d a r e a . A n o t h e r advantage 
w i t h a i r photos i s t h a t o t h e r M i n i s t r i e s must be c o n s u l t e d i n 
t h e a p p r o v a l o f an e x p l o r a t i o n programme, and t h e a i r photo base 
i s a format from w h i c h an a p p r e c i a t i o n o f an a r e a c a n be r a p i d l y 
o b t a i n e d . 
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MINISTRY OF MINES & PETROLEUM RESOURCES AIR PHOTO INVENTORY SYSTEM 

The two major c o a l a r e a s o f B.C. a r e t h e N o r t h e a s t C o a l B l o c k and 
th e S o u t h e a s t C o a l B l o c k ( F i g u r e 1 ) . Both a r e a s a r e mountainous 
w i t h t h e N o r t h e a s t h a v i n g e x t e n s i v e a l p i n e t e r r a i n . C o a l l i c e n c e s 
o f t h e N o r t h e a s t a r e shown i n F i g u r e 2. 

The o b j e c t i v e o f t h e 1977 N o r t h e a s t p r o j e c t was t o produce a i r photo 
m o s a i c s o f t h e m a j o r c o a l p r o p e r t i e s and document t h e e x p l o r a t i o n 
d i s t u r b a n c e s t o d a t e . The t o t a l m o s a i c c o v e r a g e i s shown i n 
F i g u r e 3. The pho t o g r a p h y and m o s a i c s came from a number o f 
s o u r c e s . B l a c k and w h i t e p h o t o g r a p h y o f Carbon Creek and E a s t 
Mount G e t h i n g was p r o v i d e d by Utah M i n e s L t d . and t h e m o s a i c s w i t h 
t h e l i c e n c e b o u n d a r i e s were p r e p a r e d by T.M. Thompson and 
A s s o c i a t e s . B l a c k and w h i t e m o s a i c s w i t h t h e l i c e n c e b o u n d a r i e s 
f o r t he Sukunka-Bullmoose, B u l l m o o s e West F o r k and Mt. S p i e k e r 
p r o p e r t i e s were p r o v i d e d by Teck C o r p o r a t i o n . D e n i s o n M i n e s L t d . 
p r o v i d e d c o l o r m o s a i c s w i t h l i c e n c e b o u n d a r i e s f o r t h e Q u i n t e t t e 
p r o p e r t i e s . 

Completed m o s a i c s showing c o a l l i c e n c e b o u n d a r i e s were ph o t o g r a p h e d 
and c h r o n a f l e x e s p r o d u c e d t h a t were s u i t a b l e f o r making b l u e p r i n t s . 
M o s a i c s were u n c o n t r o l l e d and t h e b o u n d a r i e s o f t h e i n d i v i d u a l 
l i c e n c e s were t h e r e f o r e d i s t o r t e d . C o n t r o l l e d m o s a i c s ( o r t h o -
p h o t o g r a p h y ) a r e c o s t l y and t i m e consuming and t h e e x t r a expense was 
not j u s t i f i a b l e f o r t h i s p r o j e c t . 

D i s t u r b a n c e s w i t h i n t h e l i c e n c e a r e a s were i n t e r p r e t e d and i n d e x e d 
on t h e c h r o n a f l e x ( F i g u r e 4 ) . The a r e a o f each s p e c i f i c d i s t u r b a n c e 
was measured u s i n g a d i g i t i z e d p l a n i m e t e r and t h e r e s u l t s were 
summarized a c c o r d i n g t o c o a l l i c e n c e number ( F i g u r e 5 ) . 
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122' 121° FIGURE 2 1201 

PEACE RIVER 
COAL PROPERTIES LOCATION M A P 

Miles 5 0 5 TO 15 20 Miie% 
I I I I I I I 

Kilometres 5 0 10 20 30 Kilometres 

COAL LICENCES 

UTAH MINES LTD. 
CINNABAR PEAK MINES LTD. 
BOW RIVER RESOURCES LTD. AND RAINIER ENERGY 
RESOURCES INC. 
PAN OCEAN OIL LTD. 
BRAMEDA RESOURCES LTD. 
MASTER EXPLORATIONS LTD. 

(NATIONAL TRUST COMPANY LTD J NOW BP COAL 
BRAMEDA RESOURCES LTD. AND TECK CORPORATION LTD. 

9 (DENWORLD MINING LTD.) NOW QUINTETTE COAL LTD. 
10 QUINTETTE COAL LTD. 

MclNTRYE MINES LTD. AND CANADIAN SUPERIOR EXPLOR
ATION LTD. 
BELCOURT COAL LTD 
SAXON COAL LTD. 

56°-
N 

55°-

4 

A L I E N A T E D C O A L R I G H T S 

13 

1201 
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122< !21( FIGURE 3 1 2 0 ° 

PEACH RIVER 
C O A L PROPERTIES LOCATION M A P 

S H O W I N G MOSAIC C O V E R A G E ||j|H 

Mites 5 0 5 10 15 2 0 Mi les 

Kilometres 3 0 Kilometres 

N 

1 
2 
3 
4 
S 
6 
7 
8 
9 

10 
11 

C O A L L I C E N C E S 

UTAH MINES LTD. 
CINNABAR PEAK MINES LTD. 
BOW RIVf iR RESOURCES LTD. AND RAINIER ENERGY 
RESOURCES INC 
PAN OCEAN OIL LTD. 
BRAMEDA RESOURCES LTD. 
MASTER EXPLORATIONS LTD. 

(NATIONAL TRUST COMPANY LTD.) NOW B.R COAL LTD. 
BRAMEDA RESOURCES LTD. AND TECK CORPORATION LTD. 

(DENWORLD MINING LTD.) NOW QUINTETTE COAL LTD. 
QUINTETTE COAL LTD. 
IWclNTRYE MINES LTD. AND CANADIAN SUPERIOR EXPLOR
ATION LTD. 
BELCOURT COAL LTD 
SAXON COAL LTD. 

5 6 ° -

5 5 ° -

A R E A S U N D E R L A I N BY C O A L 
B E A R I N G S T R A T A 

A L I E N A T E D C O A L R I G H T S 

C O A L L I C E N C E 

122 
1 

12V 

- 1 3 

120' 
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FIGURE 4 
SAMPLE PHOTOMAP OF 
COAL LICENCE L 326 

SCALE: APPROX. 1:10,000 

DATE OF PHOTOGRAPHY: SEPT. 1976 DATE OF INVENTORY: APRIL/MAY 1977 
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FIGURE 5 

SAMPLE FORM USED TO RECORD EXTENT OF 
DISTURBANCE ON EACH COAL LICENCE 

COAL LICENCE NO. Lot 326 

Ph o t o m a p b a s e d F o r s t e r e o c o v e r a g e 
o n a i r p h o t o McElhannev L4: 95 u s e P h o t o s n r r g ? 

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

( M i n i n g ) 

ROADS 
Length Width 

Sec. m m 
Area 

m2 

DRILL SITES 
Area 

Sec. m2 

ADITS 

Sec. 
Area 

m 2 Sec. 

TRENCHES 
Area 

„ 2 

OTHER 

Sec. 
Area 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

380 
1,270 
2,120 

230 
560 
840 
130 

1,360 
460 
250 
150 

8 
4 
8 
4 
4 
5 
3 
6 

11 
3 
3 

2,900 
5,010 

16,810 
920 

2,230 
4,120 

410 
8,260 
5,470 

770 
460 

1,850 14,730 
8,730 

T o t a l 46,860 1,850 23,460 

Grand t o t a l 

Disturbances caused by other operations 

Sec. Area Remarks 
m2 

72,170 
7.2 ha 
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The c o s t o f the program was $10,800. I t was done under c o n t r a c t by 
T.M. Thompson & A s s o c i a t e s o f V i c t o r i a . Some of the d e t a i l s and 
r e s u l t s o f t h e program a r e as f o l l o w s : 
Number o f l i c e n c e s i n the N o r t h e a s t C o a l B l o c k = 721 
Number o f l i c e n c e s r e v i e w e d = 212 w h i c h i n c l u d e d 

most o f the a c t i v i t y . 
Number o f l i c e n c e s w i t h e x p l o r a t i o n work done = 129 (out o f 212) 
T o t a l d i s t u r b a n c e measured = 408.7 ha ( T here may be a n o t h e r 100 ha 

o u t s i d e t h e a r e a s s u r v e y e d ) 
D i s t u r b a n c e per worked l i c e n c e = 3.2 ha a v e r a g e 
Non-mine r e l a t e d d i s t u r b a n c e = 1.2 ha a v e r a g e per l i c e n c e 

( s e i s m i c , f o r e s t r y ) 

These f i g u r e s summarize o n l y d i s t u r b a n c e s w i t h i n the a c t u a l c o a l 
l i c e n c e s and not t h o s e w h i c h l i e o u t s i d e . The a r e a s o f d i s t u r b a n c e 
c a l c u l a t e d by t h i s program were found t o be s i m i l a r t o t h o s e s u b m i t t e d 
by the companies. 
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REVISED PROCEDURE FOR DOCUMENTATION OF COAL EXPLORATION 

P e r m i t p r o c e d u r e r e q u i r e s t h a t a " N o t i c e o f Work on a C o a l L i c e n c e " 
must be s u b m i t t e d p r i o r t o t h e a c t u a l s t a r t i n g o f f i e l d work, p r e f e r 
a b l y one month i n advance, i n any c a l e n d a r y e a r . As w e l l , a 
"Programme f o r P r o t e c t i o n and R e c l a m a t i o n " ( t o be a v a i l a b l e i n 1978 
b u t p r e s e n t l y c a l l e d " A p p l i c a t i o n f o r a R e c l a m a t i o n P e r m i t " ) , must 
a l s o be s u b m i t t e d where t h e employment o f m e c h a n i c a l equipment i s 
l i k e l y t o d i s t u r b t h e s u r f a c e o f t h e l a n d . C u r r e n t l y 12 c o p i e s 
o f 1:50,000 t o p o g r a p h i c maps a r e r e q u e s t e d t o accompany t h e s e 
forms. A f t e r t h e summer o f 1978, t h e "Programme f o r P r o t e c t i o n 
and R e c l a m a t i o n " w i l l be r e q u i r e d t o be documented on 2 c o p i e s o f a 
1:10,000 a i r photo base as w e l l as t h e 12 c o p i e s o f a 1:50,000 
t o p o g r a p h i c map. 

P e r m i t p r o c e d u r e a l s o r e q u i r e s t h a t a " N o t i c e o f Work on a C o a l 
L i c e n c e " be s u b m i t t e d w i t h i n one month o f c o m p l e t i o n o f work. A 
1:50,000 t o p o g r a p h i c map documenting t h e y e a r ' s a c t i v i t i e s must 
accompany t h e N o t i c e o f Work. A " R e c l a m a t i o n R e p o r t " w h i c h 
d e s c r i b e s r e c l a m a t i o n work w h i c h has been c o m p l e t e d f o r t h e c a l 
endar y e a r must be s u b m i t t e d subsequent t o c e s s a t i o n o f e x p l o r a t i o n 
a c t i v i t i e s . A 1:10,000 a i r photo base documenting r e c l a m a t i o n 
a c t i v i t i e s must accompany two c o p i e s o f t h e R e c l a m a t i o n R e p o r t . 
F o r m e r l y , a 1:50,000 t o p o g r a p h i c map was r e q u i r e d . 

The above r e q u i r e m e n t s were r e c e n t l y r e v i e w e d 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 y , T i t l e s and Economics s e c t i o n s - o f t h e M i n i s t r y w h i c h 
a l s o make r e q u e s t s f o r i n f o r m a t i o n t o i n d u s t r y . A common fo r m o f 
work r e p o r t i n g i s b e i n g aimed a t w h i c h w i l l s a t i s f y t h e l e g i s l a t i v e 
r e q u i r e m e n t s o f b o t h t h e C o a l A c t and t h e C o a l M i n e s R e g u l a t i o n A c t . 
The o b j e c t i v e i s t o have a s i n g l e s u b m i s s i o n r e p o r t i n g on work a f t e r 
i t i s c o m p l e t e d . The a i r p h o t o base a p p e a r s t o be t h e key t o 
i n t e g r a t i n g r e p o r t i n g o f s u r f a c e work as i t a l l o w s f o r a r e d u c t i o n i n t h e 
r e q u i r e d t e x t , maps and d r a w i n g s . 
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The Reclamation Section of the B.C. M i n i s t r y of Mines and Petroleum 
Resources i s o p t i m i s t i c that much of the currently a v a i l a b l e a i r 
photo coverage can be u t i l i z e d by operators who are engaged i n mine 
exploration or production. The Airphoto Services of the M i n i s t r y 
of the Environment have extended t h e i r co-operation, and both color 
and black and white photography of twenty mine s i t e s should be 
completed by the summer and be a v a i l a b l e by l a t e f a l l , 1978. 

Included at the end of t h i s paper i s an Information B u l l e t i n that 
outlines the procedure to be used to se l e c t and obtain a v a i l a b l e 
a e r i a l photography. 

Further experience with a i r photos subsequent to the Vernon Symposium 
suggests a considerable improvement i s possible to the use of mosaics. 
This involves obtaining o r i g i n a l photography at scales of 1:25,000 
or larger (thus covering several licences simultaneously) and 
blowing up to produce pri n t s at a scale of 1:10,000. This procedure 
has been discussed with several companies i n the Northeast Coal 
Block, who w i l l use i t i n 1978 reporting of work and reclamation 
done. Results w i l l be discussed at the 1979 symposium. 



41 

INFORMATION BULLETIN 

GENERAL INFORMATION 

The f e d e r a l and p r o v i n c i a l governments a r e t h e major s o u r c e s o f a i r 
p h o t o g r a p h y i n B r i t i s h Columbia. G e n e r a l keys t o i n d e x e s o f B.C. 
photo g r a p h y a r e a v a i l a b l e i n a p u b l i c a t i o n by t h e S u r v e y s and Mapping 
Branch o f t h e B.C. M i n i s t r y o f t h e Environment e n t i t l e d "Map and 
A i r Photo C a t a l o g u e " . 

I n c o o p e r a t i o n w i t h t h e N a t i o n a l A i r Photo L i b r a r y , Ottawa, m i c r o f i l m 
o f f e d e r a l a i r photography w i t h t he r e l e v a n t a i r photo i n d e x e s and 
c a t a l o g u e s f o r B r i t i s h C o l u m b i a , Yukon, and Northwest T e r r i t o r i e s , 
i s a v a i l a b l e f o r v i e w i n g a t t h e P r o v i n c i a l A i r Photo L i b r a r y , 
533 S u p e r i o r S t r e e t , V i c t o r i a . These i n d e x e s a r e r e t a i n e d on 
1:500,000 map s c a l e . A i r ph o t o g r a p h s shown on them can be o r d e r e d 
from Ottawa by w r i t i n g t o : 

N a t i o n a l A i r Photo L i b r a r y , 
Dept. o f E n e r g y , M i n e s and R e s o u r c e s , 
615 Booth S t r e e t , 
Ottawa, O n t a r i o . K l A 0E9 
T e l . (613) 998-9900 - T e l e x 053-4328 

P r o v i n c i a l a i r photographs a r e i n d e x e d under b l o c k p h o t o g r a p h y and 
s p e c i a l p r o j e c t s . The b u l k o f ph o t o g r a p h y i s c o n t a i n e d i n t h e b l o c k 
system and i s a v a i l a b l e i n a number o f s c a l e s . These s c a l e s a r e 
1:10000, 1:15840, 1:20000, 1:31680, 1:40000, 1:50000 and 1:63360. 
The s p e c i a l p r o j e c t s i n d e x i s a g u i d e t o s p e c i a l a i r p h o t o g r a p h y 
c o m p r i s i n g s e v e r a l hundred p r o j e c t s o f v a r y i n g s c a l e s . Each s p e c i a l 
p r o j e c t has an i n d i v i d u a l i n d e x . 

Two t y p e s o f phot o g r a p h y a r e a v a i l a b l e : c o l o u r and b l a c k and w h i t e . 
Most o f t h e a v a i l a b l e p h o t o g r a p h y i s b l a c k and w h i t e . C o l o u r p h o t o 
graphs have been f l o w n o n l y o v e r c e r t a i n s p e c i a l p r o j e c t s ; t h e r e i s 
no g e n e r a l c o l o u r p h o t o g r a p h y i n B r i t i s h C o l u m b i a , and i t i s not 
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p o s s i b l e t o o b t a i n a c o l o u r p r i n t f r o m a c o n v e n t i o n a l b l a c k and w h i t e 
p h o t o g r a p h . C o l o u r i s v e r y u s e f u l f o r o b t a i n i n g ground d e t a i l and 
v e g e t a t i o n p a t t e r n s . 

M o s a i c s c a n be made from c o l o u r o r b l a c k and w h i t e p h o t o g r a p h s . C o l o u r 
m o s a i c s a r e a o n e - o i - a - k i n d p r o d u c t i o n as c u r r e n t l y c o p i e s o f m o s a i c s 
can be made o n l y i n b l a c k and w h i t e . A g r e a t d e a l o f d e t a i l and 
c l a r i t y i s l o s t i n d u p l i c a t i n g c o l o u r m o s a i c s . 

E n l a r g e m e n t s o f t h e s t a n d a r d 23 cm x 23 cm a i r p h o t o g r a p h a r e a v a i l 
a b l e from t h e B.C. P r o v i n c i a l S u r v e y s and Mapping Branch. The 
l a r g e s t blow-up f o r a com p l e t e p h o t o g r a p h i s a 4X enlargement measur
i n g 92 cm x 92 cm. P o r t i o n s o f a s t a n d a r d a i r photo can be blown up 
t o 6X e n l a r g e m e n t s . A i r p h o t o g r a p h q u a l i t i e s b e g i n t o d e c r e a s e 
w i t h blow-ups 4 t i m e s and g r e a t e r . 

A i r photo m o s a i c s a r e a v a i l a b l e f o r p o r t i o n s o f B.C. The Map and 
A i r Photo C a t a l o g u e p r e v i o u s l y m e n t i o n e d has a key showing t h e a r e a s 
c o v e r e d by t h e s e m o s a i c s . A more d e t a i l e d key showing t h e l o c a t i o n 
o f a v a i l a b l e m o s a i c s can be o b t a i n e d by s t a t i n g t h e e x a c t geograph
i c a l r e f e r e n c e o f y o u r a r e a and w r i t i n g t o : -

D i r e c t o r , 
S u r v e y s and Mapping B r a n c h , 
M i n i s t r y o f t h e E n v i r o n m e n t , 
P a r l i a m e n t B u i l d i n g s , 
V i c t o r i a , B.C. V8V 1X5 

A t t e n t i o n : Map & A i r Photo S a l e s O f f i c e 

SELECTION OF AIR PHOTOS 

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

Sea ).e 

B e f o r e o r d e r i n g any a i r p h o t o s , i t i s n e c e s s a r y t o d e t e r m i n e what 
sc a ^ e i s b e s t s u i t e d t o y o u r r e q u i r e m e n t s . M i n e e x p l o r a t i o n and 
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development usually require large scale photography to plan and document 
reclamation a c t i v i t i e s . For use i n making 1:10,000 mosaics, 1:20,000 
photography i s best as i t only requires 2X enlargement. 

Date of Photography 

The most recent photography i s usually desirable. 

F l i g h t Lines and Photo Numbers 

Block and s p e c i a l project photography are shown on index maps a v a i l a b l e 

at $1.00 each from the B.C. P r o v i n c i a l Map and A i r Photo Sales O f f i c e . 
These index maps are also mounted on sets of aperture cards. Aperture 
card indexes and readers are av a i l a b l e at the following locations: 

Map and A i r Photo Sales O f f i c e , 
553 Superior Street, 
V i c t o r i a , B.C. 
Geological Survey of Canada 
100 W. Pender Street, 
Vancouver, B.C. 
V6B 1R8 
Simon Fraser U n i v e r s i t y , 
Geography Department Lib r a r y , 
Vancouver, B.C. 
Unive r s i t y of B r i t i s h Columbia, 
Geography Department Lib r a r y , 
Vancouver, B.C. 

If one of these locations i s r e a d i l y accessible then the following 
procedure should be used to f i n d a i r photographs: 

1. Locate area of concern i n the appropriate a i r photo key i n the 
Map and A i r Photograph Catalogue. The choice of key depends 
upon the scale of photography. 

2. Determine the geographical reference from the map. 

3. Aperture cards are indexed according to scale and geographical 
reference. Use the geographical index f or the area of concern 
to s e l e c t the appropriate aperture card. 
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4. View the card i n the reader. Locate exactly the desired 
area and record the f l i g h t l i n e s and photo numbers that 
cover the area. A i r photos along a f l i g h t l i n e are plotted 
with approximately every 10th photo centre numbered. To 
determine the photo which covers an area between numbered 
centres, i t i s necessary to i n t e r p o l a t e along the l i n e 
between those centres. 

5. Order a i r photos following the procedure outlined under 
ORDERING AIR PHOTOS. 

I f these index and reader locations are not r e a d i l y accessible then 
photos may be Obtained through the Map and A i r Photo Sales O f f i c e i n 
V i c t o r i a . Phone the o f f i c e (Telephone (604) 387-3174 or 3175) and 
describe to them where the area i s and what type of photographs are 
desired. They w i l l send by mail a photo copy of the relevant index 
for the scale of photography required. Because several indices may 
cover an area, to get the correct index the area must be located 
by geographic place name or by the D i s t r i c t Lot numbers within a 15' 
latitude/longitude square, based on the National Topographic Numbering 
System. 

The necessary f l i g h t l i n e s and photo numbers can be read from the 
index sent by the sales o f f i c e . 

ORDERING AIR PHOTOS 

Orders f o r a i r photos should be i n w r i t i n g and addressed to: 
Dir e c t o r , 
Surveys and Mapping Branch, 
M i n i s t r y of the Environment, 
Parliament Buildings, 
V i c t o r i a , B.C. V8V 1X5 
Attention: Map and A i r Photo Sales O f f i c e 
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A p p e n d i x I * shows t h e f o r m t o be f i l l e d out when o r d e r i n g a i r p h o t o s . 
The f l i g h t numbers and a i r photo numbers must be i n c l u d e d . I f 
s t e r e o s c o p i c c o v e r i s n o t r e q u i r e d , i t i s o n l y n e c e s s a r y t o o r d e r 
a l t e r n a t e p h o t o s a l o n g a f l i g h t l i n e . A p p e n d i x I I l i s t s t h e p r i c e s 
on m a t e r i a l s . A i r p h o t o g r a p h s a r e p r i n t e d t o o r d e r and have NO 
RETURNABLE VALUE. Prepayment i s r e q u i r e d and 5% s a l e s t a x i s 
a p p l i c a b l e f o r o r d e r s w i t h i n B r i t i s h Columbia. Cheques o r money 
o r d e r s s h o u l d be made p a y a b l e t o t h e M i n i s t e r o f F i n a n c e . 

P o r t i o n e n l a r g e m e n t s a r e p o s s i b l e f o r s q u a r e s o f f a p h oto as l i s t e d 
i n A p p e n d i x I I . To o b t a i n a p a r t i a l e n l a r g e m e n t , mark t h e a r e a 
r e q u i r e d on a x e r o x copy o f t h e a i r p h o t o , i n b l a c k , t o be s e n t i n 
w i t h the o r d e r . The marked s q u a r e must be p a r a l l e l t o t h e edges o f 
t h e p h o t o g r a p h . 

I t i s a l s o p o s s i b l e t o g e t a blow-up t o e x a c t s c a l e , p r o v i d e d t h e 
t o t a l blow-up does n o t exceed 4X. To do t h i s a b a r s c a l e on a p i e c e 
o f m y l a r f i l m o f two known p o i n t s on t h e a i r p h o t o i s needed, w i t h 
a n o t h e r b a r s c a l e below i t t o show t h e d e s i r e d f i n a l s c a l e o f t h e s e 
two p o i n t s . 

D i a p o s i t i v e s o f p h o t o g r a p h s a r e a l s o a v a i l a b l e . T h e i r main use i s i n 
p h o t o g r a m m e t r i c mapping b u t t h e y can a l s o be u s e d i n o v e r h e a d p r o j e c t o r s 
t o i l l u s t r a t e on s c r e e n s , o r d i a z o - p r i n t e d t o p r o v i d e cheap m u l t i p l e 
c o p i e s . F o r i n f o r m a t i o n on d i a p o s i t i v e s c o n t a c t t h e Map and A i r Photo 
S a l e s O f f i c e i n V i c t o r i a . 

*The A p p e n d i c e s r e f e r r e d t o a r e p r e s e n t e d a t t h e end o f t h i s s e m i n a r 
paper. 
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ORDER FORM FOR MAPS AND AIR PHOTOGRAPHS ORDER FORM FOR MAPS AND AIR PHOTOGRAPHS 

Your Name Date Your Name Date.. 

Address Address 

Please send me the following maps and or air photographs 

Quantity Index 
No. 

Map No./Flight No. Map Name/Photo Nos. Unit 
Price 

Amount 

Add $ 1.00 if maps desired rolled 

For orders delivered in B.C. add 5 per cent sales tax 

total remittance enclosed 

Address orders to: 
Director, Surveys and Mapping Branch, 
British Columbia Lands Service, 
Victoria, British Columbia. 
V8V1X5 
Attention: Map & Air Photo Sales Office. 

Second Order 

Please send me the following maps and or air photographs 

Quantity lodex 
No. 

Map No./Flight No. Map Name/Photo Nos. Unit 
Price 

Amount 

Add $1.00 if maps desired rolled 

For orders delivered in B.C. add 5 per cent sales tax 

total remittance enclosed 

Address orders to: 
Director, Surveys and Mapping Branch, 
British Columbia Lands Service, 

8? Victoria, British Columbia. 
J V8V1X5 
Jo First Order Attention: Map & Air Photo Sales Office 
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APPENDIX I I 

P r i c e s o f R e p r i n t s : 
B l a c k and w h i t e paper 23 cm X 23cm P r i c e p e r P r i n t $1.25 
B l a c k and w h i t e f i l m p o s i t i v e 23cm x 23cm P r i c e p e r P r i n t $3.00 
C o l o u r paper 23cm X 23cm P r i c e p e r P r i n t $3.00 

P r i c e s o f E n l a r g e m e n t s : 
B l a c k and w h i t e paper 23cm X 23cm P r i c e p e r P r i n t $3.00 
B l a c k and w h i t e paper 46cm X 46cm P r i c e p e r P r i n t $5.00 
B l a c k and w h i t e paper 68cm X 68cm P r i c e p e r P r i n t $10.00 
B l a c k and w h i t e paper 92 cm X 92cm P r i c e p e r P r i n t $15.00 
B l a c k and w h i t e f i l m p o s i t i v e 23cm X 23cm P r i c e p e r P r i n t $5.00 

( c l e a r o r m a t t e ) 

B l a c k and w h i t e c l e a r o r m a t t e 46cm X 46cm P r i c e p e r P r i n t $10.00 
B l a c k and w h i t e c l e a r o r m a t t e 68cm X 68cm P r i c e p e r P r i n t $15.00 
B l a c k and w h i t e c l e a r o r m a t t e 92cm X 92cm P r i c e p e r P r i n t $20.00 

Examples o f P r i c e s o f P a r t i a l E n g l a r g e m e n t s : 
F i n i s h e d S i z e 

3X o f a 7.7 cm s q u a r e 23cm x 23cm 
6X o f a 7.7 cm s q u a r e 46cm x 46cm 
2X o f a 11.5 cm s q u a r e 23cm x 23cm 
4X o f a 11.5 cm s q u a r e 46cm x 46cm 
6X o f a 11.5 cm s q u a r e 69cm x 69cm 

Cost 
$3.00 
$5.00 * 
$3.00 
$5.00 
$10.00* 

* o n l y p o s s i b l e when t h e c e n t r e o f t h e p h o t o g r a p h f a l l s w i t h i n t h e 
boundary o f t h e marked s q u a r e . 
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DISCUSSION RELATED TO D.M. GALBRAITH'S PAPER 

Hubert M a x w e l l - O.K. S y n d i c a t e . Do you have an a p p r o x i m a t e c o s t o f t h e 
program b o r n by t h e government o f B.C., t h e c o s t o f p h o t o g r a p h y and o f 
making t h i s i n f o r m a t i o n a v a i l a b l e ? 

ANS. Yes. We have a c c u r a t e f i g u r e s f o r t h e N. E. C o a l B l o c k . I t was 
done on c o n t r a c t f o r $10,800.00. F o r t h i s sum, t h e p h o t o g r a p h y was 
a s s e m bled, two m o s a i c s and c h r o n o f l e x e s were made, and t h e d i s t u r b e d 
a r e a was i d e n t i f i e d and t h e n measured u s i n g an e l e c t r o n i c p l a n i m e t e r . 

The M i n i s t r y o f t h e Environment u n d e r t a k e s p h o t o g r a p h i c a s s i g n m e n t s 
f o r o t h e r government departments. I n t h e f u t u r e , I t h i n k t h a t t h i s 
p h o t o g r a p h i c c a p a b i l i t y w i l l see i n c r e a s e d use. We a r e c e r t a i n l y 
g o i n g t o p r e s s f o r i t . P r o v i n c i a l a e r i a l p h o t o g r a p h y a l r e a d y has 
a v a r i e t y o f uses such as f o r e s t r y and a g r i c u l t u r e , and I t h i n k i t 
i s t i m e we made a c a s e f o r p h o t o g r a p h i c c o v e r a g e by t h e p r o v i n c i a l 
government o f m i n i n g and e x p l o r a t i o n a r e a s . 

The c o s t t o us o f p h o t o g r a p h y , as f a r as t h e M i n i s t r y i s c o n c e r n e d , 
i s m e r e l y t h e c o s t o f t h e f i l m . To p h o t o g r a p h a mine s i t e t h r o u g h 
a c o n t r a c t i n g s e r v i c e t h e c o s t may be i n t h e n e i g h b o u r h o o d o f $5,000.00. 
I t v a r i e s w i t h t h e s i t e . You c a n ' t compare t h e c o s t f o r a mine s i t e 
t h a t r e q u i r e s one p h o t o t o an e x p l o r a t i o n a r e a t h a t c o v e r s 100 s q uare 
m i l e s . The c o s t o f t h e f i l m , t h e p r i n t s and e v e r y t h i n g e l s e i s v e r y 
m i n o r compared t o t h e c o s t o f a i r c r a f t and a i r c r e w r e n t a l . I c a n ' t 
f o r e s e e many mines p a y i n g more t h a n two t o t h r e e t h o u s a n d d o l l a r s 
f o r a c o m p l e t e f l i g h t and p r i n t development programme. 

The M i n i s t r y has a program t h a t i n c l u d e s 20 m a j or o p e r a t i n g mines and 
t h i s w i l l be made a v a i l a b l e t o i n d u s t r y f o r use i n r e p o r t i n g r e c l a m a t i o n 
a c t i v i t y . 

At t h e moment we a r e f e e l i n g our way, b u t i t a ppears t h a t i f we a r e 
g o i n g t o c o o r d i n a t e t h e r e p o r t i n g o f work, r e c l a m a t i o n and o t h e r 
a c t i v i t i e s o f c o n c e r n t o t h e M i n i s t r y , t h e n t h e a i r p h o t o base i s t h e 
optimum approach. 

James M e i e r - Byron Creek C o l l i e r i e s . How o f t e n are you g o i n g t o f l y ? 

ANS, We have no p l a n s o t h e r t h a n t h e 20 mine s i t e s t h a t we have r e q u e s t e d 
so f a r . I f companies a r e c o n t r a c t i n g out t h e i r own p h o t o g r a p h y , t h e 
f r e q u e n c y o f f l y i n g w i l l depend upon t h e i r r a t e o f a c t i v i t y . F o r example, 
i f a g i v e n c o a l e x p l o r a t i o n programme c o v e r s 40 l i c e n c e s (40 s q u a r e 
m i l e s ) , i t may be t h a t t h e a c t i v i t y i s c o v e r e d i n o n l y two s q u a r e 
m i l e s . I n t h i s c a s e , t h e i n i t i a l f l y i n g o f t h e e x p l o r a t i o n a r e a f o r 
t h e base m o s a i c w i l l be t h e m a j o r c o s t . U p d a t i n g o f p h o t o g r a p h i c d a t a 
w i l l thent o n l y r e q u i r e f l y i n g o v e r t h e a r e a where a c t i v i t y has t a k e n 
p l a c e . 
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F o r an o p e r a t i n g mine, f l y i n g e v e r y second y e a r w o u l d be adequate, 
a l t h o u g h some f l y a n n u a l l y f o r t h e i r own p u r p o s e s . 

R a l p h McGinn - O.K. S y n d i c a t e . F o r t h e s e 20 mine s i t e s you a r e g o i n g 
t o f l y , w i l l you be e s t a b l i s h i n g s u r v e y t a r g e t s on t h e ground? 

ANS. No. F o r our p u r p o s e s , an u n c o n t r o l l e d m o s a i c i s s u i t a b l e . I f 
you want a g e o m e t r i c a l l y e x a c t m o s a i c , you have t o go t o an e x p e n s i v e 
p r o c e s s t h a t i s c a l l e d o r t h o p h o t o g r a p h y where you have t o e s t a b l i s h 
ground c o n t r o l . However, what we a r e a f t e r i s a d o c u m e n t a t i o n o f 
what i s on t h e g r o u n d , and whe t h e r o r not i t i s g e o m e t r i c a l l y 
a c c u r a t e , i s b e s i d e t h e p o i n t . You can get t e n u n c o n t r o l l e d 
m o s a i c s f o r t h e p r i c e o f a c o n t r o l l e d one. 

M a r t i n B i k - E l c o M i n i n g L t d . Do you have t o r e p e a t t h e f l y i n g and 
p r e p a r e a m o s a i c a n n u a l l y ? 

ANS. No. Ph o t o g r a p h y e v e r y second y e a r i n t h e a v e r a g e c a s e w o u l d 
be q u i t e adequate f o r documenting a r e c l a m a t i o n programme. 

Marv M i t c h e l l - Ranger O i l . What degree o f c o r r e l a t i o n d i d you 
a c t u a l l y g e t between t h e a e r i a l p h o t o g r a p h y and what you f o u n d on 
t h e ground when you went i n t o check? 

ANS. I don't know because we n e v e r c h e c k e d i t . However, we found 
t h a t t h e d i s t u r b e d a r e a s as s u b m i t t e d , i n t o t a l , were i n t h e same 
" b a l l p a r k " as t h a t measured from t h e maps. 
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EVALUATION OF CURRENT REVEGETATION 
TECHNIQUES USED I N B.C. 

INTRODUCTION 

The M i n i s t r y o f M i n e s and P e t r o l e u m R e s o u r c e s , d u r i n g t h e summer o f 
1977, began a program t o e v a l u a t e c u r r e n t r e v e g e t a t i o n t e c h n i q u e s 
i n s e v e r a l r e g i o n s o f B r i t i s h C o l u mbia. 

The r e g i o n s , c h a r a c t e r i z e d by a common c l i m a t e as w e l l as s i m i l a r 
m i n i n g o p e r a t i o n s , were Crowsnest C o a l f i e l d , Peace R i v e r C o a l f i e l d , 
and m e t a l mines i n t h e s o u t h e r n i n t e r i o r . 

T h i s p a p e r d i s c u s s e s two o f t h e s e r e g i o n s : - t h e Peace R i v e r c o a l 
f i e l d and t h e m e t a l mines i n t h e s o u t h e r n i n t e r i o r . 
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REGIONAL ASSESSMENT OF RECLAMATION I N THE PEACE RIVER COALFIELD 

The Peace R i v e r c o a l f i e l d i s l o c a t e d i n t h e f o o t h i l l s on t h e e a s t e r n 
s l o p e s o f t h e Rocky M o u n t a i n s . There a r e no a c t i v e mines i n t h i s 
a r e a but e x p l o r a t i o n a c t i v i t y has i n t e n s i f i e d i n r e c e n t y e a r s and, 
s h o u l d t h e economics o f c o k i n g c o a l i m p r o v e , t h e r e i s p r o m i s e o f 
s e v e r a l m a j or c o a l developments p r o c e e d i n g i n t h e ne a r f u t u r e . 

I n terms o f r e v e g e t a t i o n t h e c l i m a t e p r e s e n t s a c o n s i d e r a b l e 
c h a l l e n g e . The t r e e l i n e o c c u r s a t e l e v a t i o n s o f 5,000 f e e t (1,500 m) 
i n t h e Peace R i v e r c o a l f i e l d compared t o 7,000 f e e t (2,133 m) i n 
t h e s o u t h e a s t . 

The Peace R i v e r c o a l f i e l d l i e s i n a remote w i l d e r n e s s w h i c h has 
l i m i t e d a c c e s s . However, w i t h i n c u r s i o n s by c o a l i n t e r e s t s , s e i s m i c 
a c t i v i t y and p e t r o l e u m d r i l l i n g as w e l l as f o r e s t r y i n d u s t r i e s , 
t h e c h a r a c t e r o f t h e r e g i o n i s r a p i d l y a l t e r i n g . 

Most o f t h e c o a l l i c e n c e s f a l l w i t h i n t h e Engelmann s p r u c e - s u b a l p i n e 
f i r zone a t l o w e r e l e v a t i o n s and t h e A l p i n e t u n d r a zone a t h i g h e r 
e l e v a t i o n s . I n terms o f r e c l a m a t i o n , a r e a s o f b o t h A l p i n e t u n d r a 
and t h e a r e a o f s t u n t e d t r e e s between t h e a l p i n e and t r u e f o r e s t 
(termed krummholz v e g e t a t i o n ) have s i m i l a r r e s t r i c t i o n s t o s u c c e s s f u l 
r e v e g e t a t i o n . O f t e n t h e a r e a s are combined and r e f e r r e d t o as 
" a r e a s above t r e e l i n e " . 
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FACTORS DETERMINING REVEGETATION 

E x p e r i e n c e i n r e v e g e t a t i o n o f d i s t u r b a n c e s i n the Peace R i v e r c o a l 
f i e l d has been g a i n e d t h r o u g h r e c l a m a t i o n d u r i n g e x p l o r a t i o n programs 
and from s e v e r a l f i e l d t r i a l s s e t out by m i n i n g companies, t h e i r 
c o n s u l t a n t s , and t h e M i n i s t r y o f Mines and P e t r o l e u m R e s o u r c e s . 

The major problems a s s o c i a t e d w i t h r e v e g e t a t i n g d i s t u r b a n c e s c a u s e d 
by e x p l o r a t i o n o c c u r above the t r e e l i n e . Here the c l i m a t e i s s e v e r e 
and p l a n t g r o w t h and s u r v i v a l i s l i m i t e d by an e x t r e m e l y s h o r t 
g r o w i n g s e a s o n , h i g h w i n d v e l o c i t i e s , and low n u t r i e n t l e v e l s . 

The extreme c l i m a t i c c o n d i t i o n s above t h e t r e e l i n e s e v e r e l y r e s t r i c t 
t h e number o f s p e c i e s a v a i l a b l e f o r use i n r e c l a m a t i o n programs. 
A l t h o u g h t h e r e a r e s e v e r a l g r a s s s p e c i e s t h a t p e r f o r m a d e q u a t e l y i n 
the s h o r t term, no legume s p e c i e s have s u r v i v e d l o n g e r t h a n one y e a r . 
As s i t e s a r e g e n e r a l l y l o w i n n i t r o g e n and phosphorus, and n u t r i e n t s 
cannot be s u p p l i e d by legume g r o w t h , f e r t i l i z e r a d d i t i o n s a r e 
n e c e s s a r y f o r s u c c e s s f u l r e v e g e t a t i o n u s i n g g r a s s s p e c i e s a l o n e . 

I n a r e a s below t r e e l i n e , r e v e g e t a t i o n o f e x p l o r a t i o n d i s t u r b a n c e 
p r e s e n t s no major p r o b l e m s . Many s p e c i e s o f g r a s s and legume grow 
s u c c e s s f u l l y and a r e a v a i l a b l e f o r r e c l a m a t i o n programs. G e n e r a l l y , 
s i t e s have low n i t r o g e n a v a i l a b i l i t y and r e l y on legume g r o w t h f o r 
s e v e r a l y e a r s i n o r d e r t o i n j e c t enough a v a i l a b l e n i t r o g e n i n t o t h e 
system t o a l l o w g r a s s s u r v i v a l . Low s o i l m o i s t u r e on c o a r s e t e x t u r e d 
s i t e s , o c c a s i o n a l l y l i m i t s legume g r o w t h w h i c h a f f e c t s t h e gr o w t h o f 
t h e e n t i r e g r a s s legume m i x t u r e . These a r e a s r e q u i r e a p p l i c a t i o n s o f 
f e r t i l i z e r f o r s u c c e s s f u l e s t a b l i s h m e n t o f a g r a s s sward. 
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REVEGETATION PROCEDURES 

Three b r o a d t y p e s o f s e e d i n g t e c h n i q u e s have been t r i e d i n t h e 
Peace R i v e r c o a l f i e l d . These a r e b r o a d c a s t s e e d i n g , h a r r o w i n g 
a f t e r b r o a d c a s t s e e d i n g , and h y d r o s e e d i n g . 

B r o a d c a s t s e e d i n g i s t h e most common method u s e d , c o n s i s t i n g o f 
s c a t t e r i n g seed on t h e s u r f a c e o f t h e ground. 

B r o a d c a s t s e e d i n g w i t h o u t f e r t i l i z e r a p p l i c a t i o n s has r e s u l t e d i n 
s a t i s f a c t o r y g r owth a t most s i t e s b elow t h e t r e e l i n e . Above t r e e -
l i n e , t h i s method o f seed a p p l i c a t i o n has g e n e r a l l y r e s u l t e d i n 
poor g r o w t h , but t h i s f a i l u r e may be a t t r i b u t e d t o l a c k o f f e r t i l i z e r 
r a t h e r t h a n s e e d i n g t e c h n i q u e . R e s u l t s o f piofc t r i a l s above t r e e l i n e 
i n d i c a t e t h a t f e r t i l i z e r a p p l i c a t i o n s must accompany s e e d i n g f o r 
s u c c e s s f u l g r o w t h and g e r m i n a t i o n , and t h a t , g i v e n adequate f e r t 
i l i z e r , most o f t h e g r a s s s p e c i e s u s e d i n s e e d i n g programs w i l l 
grow w e l l . 

H a r r o w i n g and f e r t i l i z i n g a l l d i s t u r b e d a r e a s above t r e e l i n e has 
been recommended by t h e M i n i s t r y o f M i n e s and P e t r o l e u m R e s o u r c e s s i n c e 
1976. I t i s t o o e a r l y t o see i f methods i n v o l v i n g h a r r o w i n g have been 
s u c c e s s f u l , however, p r e l i m i n a r y o b s e r v a t i o n s i n d i c a t e t h a t seed c a t c h 
w i l l be l a r g e l y i m p r o v e d o v e r f o r m e r b r o a d c a s t i n g t e c h n i q u e s . 

H y d r o s e e d i n g was us e d i n an e x p e r i m e n t a l way i n t h e a l p i n e a r e a s o f 
B u l l m o o s e / C h a m b e r l a i n . I n i t i a l r e s u l t s i n d i c a t e f a v o u r a b l e growth 
o v e r t h e f i r s t summer and good s u r v i v a l i s a n t i c i p a t e d n e x t y e a r . 
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ASSESSMENT OF SPECIES PERFORMANCE 

I n t h e Peace R i v e r C o a l B l o c k a t o t a l o f 34 s p e c i e s ( o r v a r i e t i e s ) 
c o n s i s t i n g o f 21 g r a s s e s and 13 legumes has been seeded a t v a r i o u s 
t i m e s . At t h e p r e s e n t t i m e i t i s not p o s s i b l e t o a s s e s s t h e 
per f o r m a n c e o f more t h a n h a l f o f t h e s e s p e c i e s w i t h any degree o f 
c e r t a i n t y as d a t a on o v e r w i n t e r i n g s u c c e s s i s u n a v a i l a b l e ( T a b l e 1). 

Above t r e e l i n e ^ g r a s s s p e c i e s p e r f o r m a n c e was e x c e l l e n t f o r meadow 
f o x t a i l , good f o r c r e e p i n g r e d f e s c u e and t i m o t h y , and moderate 
f o r meadow f e s c u e , Canada b l u e g r a s s , s l e n d e r w h e a t g r a s s , and 
bromegrass. Red t o p grows w e l l t h e f i r s t s e a s o n but has a poor 
a b i l i t y t o o v e r w i n t e r . Legume growth was v e r y p oor above t r e e -
l i n e . The o n l y two legume s p e c i e s w h i c h grew a t a l l were 
a l s i k e c l o v e r and r e d c l o v e r and t h e s e grew o n l y i n s h e l t e r e d 
m o i s t p o c k e t s . 

Below t r e e l i n e , growth o f g r a s s and legume s p e c i e s was g e n e r a l l y 
good f o r the m a j o r i t y o f s p e c i e s t e s t e d . Growth was e x c e l l e n t f o r 
c r e e p i n g r e d f e s c u e and r e d t o p ; good f o r Canada b l u e g r a s s , s l e n d e r 
w h e a t g r a s s , and t i m o t h y ; and moderate f o r meadow f e s c u e , bromegrass 
and meadow f o x t a i l . Legume growth was e x c e l l e n t f o r a l f a l f a , a l s i k e 
c l o v e r , r e d c l o v e r , sweet c l o v e r , and w h i t e c l o v e r . B i r d s f o o t 
t r e f o i l and s a i n f o i n grew p o o r l y . 
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Table 1 
Preliminary evaluation of species performance i n the Peace River Coal Block, 1977 

Above t r e e l i n e Below t r e e l i n e 

E x cel- Un- Ex c e l - Un-
lent Good Mod. Poor Dead Known lent Good Mod. Poor Dead Known 

Creeping red fescue * * 
Meadow fescue * * 
Hard fescue * * 
Chewing fescue 
Kentucky bluegrass 
Canada bluegrass * 
Perennial ryegrass 
Annual ryegrass 
Tracenta bentgrass * 
Co l o n i a l bentgrass 
Crested wheatgrass 
Pubescent wheatgrass 
Intermediate 

wheatgrass * * 
Slender wheatgrass * * 
Streambank 

wheatgrass * * 
Bromegrass * * 
Orchard grass * * 
Red top * * 
Reed canary grass * * 
Russian w i l d rye

grass * * 
Timothy * * 
Meadow f o x t a i l * * 
A l f a l f a - beaver * * 
A l f a l f a - rambler * * 
A l f a l f a - ceres * * 
A l f a l f a - drylander * * 
A l f a l f a * * 
A l s i k e clover * * 
Red clover * * 
Birdsfoot t r e f o i l * * 
Sweet clover * * 
White clover * * 
Cicer milk vetch * * 
Crown vetch * * 
Sa i n f o i n * * 
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The M i n i s t r y o f M i n e s and P e t r o l e u m R e s o u r c e s a l s o e s t a b l i s h e d p l o t s 
t o t e s t s e e d i n g r a t e s . I n t h e p a s t , t h e M i n i s t r y has recommended 
a minimum a p p l i c a t i o n r a t e o f 50 l b / a c r e (56 kg/ha) f o r use i n 
a l p i n e a r e a s . A r a t e o f 25 l b / a c r e (28 kg/ha) has been recommended 
f o r f o r e s t e d a r e a s . These r a t e s a r e a p p r o x i m a t i o n s and, d e p e n d i n g 
upon a number o f f a c t o r s , s h o u l d be i n c r e a s e d and d e c r e a s e d 
a c c o r d i n g l y . 

The f o r e s t e d r a t e o f 25 l b / a c r e does not a l l o w f o r any h a r r o w i n g , 
t h e r e f o r e seed s h o u l d not be l o s t by b u r y i n g t o o deep. However, 
t h e r e i s l i t t l e m a r g i n f o r t h e uneven s p r e a d o f s e e d ; c o n s e q u e n t l y , 
i f s e e d i n g i s done w i t h o u t due c a r e and a t t e n t i o n , t h e s e e d i n g 
r a t e s h o u l d be i n c r e a s e d t o 40 l b / a c r e (45 k g / h a ) . The r e s u l t s 
o f t h e s e t r i a l s s h o u l d c o n f i r m w h e t h e r t h e s e recommendations a r e v a l 

A second s e t o f t e s t s p l o t s was e s t a b l i s h e d l a s t f a l l t o see i f seed 
c o a t e d w i t h m i c r o n u t r i e n t s w o u l d o u t p e r f o r m n o r m a l u n c o a t e d seed. 
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REGIONAL ASSESSMENT OF RECLAMATION ON METAL MINES IN THE SOUTHERN 
INTERIOR OF BRITISH COLUMBIA 

INTRODUCTION 

Copper m i n i n g o c c u r s t h r o u g h o u t t h e s o u t h e r n i n t e r i o r o f B r i t i s h 
C o l u m b i a . These mines a r e g e n e r a l l y i n v o l v e d i n e x t r a c t i o n o f low 
g r a d e s o f copper t h r o u g h open p i t o p e r a t i o n s . A t o t a l o f e i g h t 
p r o p e r t i e s were v i s i t e d ; Bethlehem, B r e n d a , C r a i g m o n t , L o r n e x , 
Newmont, O.K. S y n d i c a t e , P h o e n i x and P l a c i d O i l . 

These mine s i t e s g e n e r a l l y o c c u r i n d r y c l i m a t e s w i t h v e g e t a t i o n 
r a n g i n g from the Ponderosa p i n e b u n c h - g r a s s zone t o t h e i n t e r i o r 
D ouglas f i r zone t o t h e Engelmann s p r u c e and s u b a l p i n e f i r zone. 
P r e c i p i t a t i o n r a n g e s from a low o f 18 cm/yr. a t Cr a i g m o n t t o 
ar o u n d 90 cm/yr. a t P h o e n i x . Summers a r e hot and d r y . 

L a s t summer's work i n v o l v e d a f i e l d a s s e s s m e n t o f t h e r e s u l t s o f 
r e v e g e t a t i o n programs. 

A t t h e p r e s e n t t i m e , t he d a t a have not been a n a l y s e d i n d e t a i l 
and o n l y p r e l i m i n a r y i m p r e s s i o n s a r e p r e s e n t e d . T h i s d i s c u s s i o n 
w i l l be l i m i t e d t o waste dump m a t e r i a l s ; t he d i s c u s s i o n o f t a i l i n g s 
w i l l be l e f t u n t i l a n o t h e r t i m e . 
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FACTORS DETERMINING REVEGETATION 

There a r e t h r e e m a j or f a c t o r s a p p a r e n t l y i n h i b i t i n g growth on m e t a l 
mine w a s t e s : low s o i l m o i s t u r e , low s o i l n u t r i e n t l e v e l s and s t e e p 
u n s t a b l e s l o p e s . 

Low l e v e l s o f s o i l m o i s t u r e a r e one o f t h e m a j o r b a r r i e r s t o s u c c e s s f u l 
p l a n t g r o w th. T h i s appears t o be a g e n e r a l phenomenon and t h e r e have 
been a number o f s e e d i n g f a i l u r e s a t most mine s i t e s . Many a r e a s t h a t 
had growth f a i l u r e s were r e - s e e d e d and growth became s a t i s f a c t o r y . 
I n g e n e r a l , once growth has been e s t a b l i s h e d i t appears t h a t i t can 
be u a i n t a i n e d . 

The d a t a a r e c u r r e n t l y b e i n g a n a l y z e d t o document t h o s e c o n d i t i o n s 
t h a t l e s s e n e d o r h a s t e n e d d r o u g h t r e l a t e d f a i l u r e s . 

D e f i c i e n c y symptoms caused by low s o i l n u t r i e n t l e v e l s c o n t r i b u t e d 
t o s l o w p l a n t growth and e s t a b l i s h m e n t a t about h a l f t h e mines v i s i t e d . 
There t e n d s t o be a r e l u c t a n c e t o add f e r t i l i z e r at t h e i n i t i a l r a t e s 
s u g g e s t e d and t h e n a p p l y m a i n t e n a n c e a p p l i c a t i o n s as w e l l . C o n s e q u e n t l y , 
many o f t h e r e c l a i m e d a r e a s a r e r e t u r n i n g t o u n i f o r m s t a n d s o f 
c r e e p i n g r e d f e s c u e ^ and s p e c i e s t h a t a r e more demanding o f n u t r i e n t s 
a r e d y i n g o u t . 

Steep s l o p e s , e s p e c i a l l y t h o s e t h a t l a c k s u r f a c e s t a b i l i t y , a r e 
a l s o a b a r r i e r t o p l a n t growth. 

The i m p o r t a n c e o f w a s t e m a t e r i a l t y p e i n t h e u l t i m a t e r e c l a m a t i o n o f a 
mine s i t e s h o u l d be emphasized. I n our s u r v e y s , p l a n t growth s u c c e s s 
o r f a i l u r e c o u l d be o f t e n r e l a t e d t o t h e k i n d o f m a t e r i a l l e f t on t h e 
s u r f a c e . Many open p i t o p e r a t i o n s have had t o remove c o n s i d e r a b l e 
q u a n t i t i e s o f u n c o n s o l i d a t e d s u r f i c i a l m a t e r i a l s w h i c h a r e v e r y 
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o f t e n t h e b e s t medium f o r p l a n t g r o w t h . T h i s m a t e r i a l was f r e q u e n t l y 
dumped i n one l o c a t i o n o r was l o s t by b u r i a l b e n e a t h w a s t e r o c k . Many 
o f t h e dumps v i s i t e d had c o n f i g u r a t i o n s e s t a b l i s h e d l o n g b e f o r e mine 
r e c l a m a t i o n l e g i s l a t i o n was e n a c t e d . F o r c u r r e n t l y o p e r a t i n g mines 
we recommend t h a t g r e a t e r a t t e n t i o n s h o u l d be p a i d t o m a t e r i a l s 
a s p e c t s . 

Some examples o f i n s t a n c e s where d i f f e r e n c e s i n w a s t e m a t e r i a l t y p e s 
have made a s i g n i f i c a n t d i f f e r e n c e t o g r o w t h p a t t e r n s i n c l u d e : 
e x c e l l e n t g r o w t h o f c o n i f e r o u s s p e c i e s on t h e " t o p s o i l " c o v e r i n g o f 
waste r o c k a t P h o e n i x ; e x c e l l e n t g r o w t h o f g r a s s and legumes on t h e 
" t i l l " dump a t P h o e n i x and C r a i g m o n t ; and e x c e l l e n t g r o w t h o f a l f a l f a 
on v o l c a n i c waste r o c k a t C r a i g m o n t , even on s t e e p s l o p e s . T h i s waste 
r o c k t y p e w e a t h e r s r a p i d l y and p r o v i d e s a much b e t t e r g r o w t h 
medium. 
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REVEGETATION PROCEDURES 

I n t h e mines v i s i t e d t h e r e was q u i t e a v a r i e t y o f t e c h n i q u e s employed 
t o e s t a b l i s h v e g e t a t i o n . Seed has been a p p l i e d g e n e r a l l y by b r o a d 
c a s t and h y d r o s e e d i n g . The m e r i t s o f each method a r e d i f f i c u l t t o 
a s s e s s as t h e methods t h e m s e l v e s have r a r e l y been t e s t e d . There 
a r e as many s u c c e s s s t o r i e s f o r each method as t h e r e a r e f a i l u r e s . 
No one method s h o u l d be u s e d e x c l u s i v e l y a t any mine s i t e . 

There s h o u l d be a maximum degree o f s i t e p r e p a r a t i o n b e f o r e s e e d i n g 
and, u n f o r t u n a t e l y , methods o f s e e d i n g have been o f t e n employed 
t o omit t h i s phase o f t h e o p e r a t i o n . 

F o r f l a t s u r f a c e s on dumps t h e c o m p a c t i o n s h o u l d be l e s s e n e d by 
h a r r o w i n g . I f t h i s i s done t h e n any form o f s e e d i n g can be employed 
s u c c e s s f u l l y . 

I r r i g a t i o n has been used t o e s t a b l i s h growth a t Newmont and 
Craigmont. There was c o n c e r n e x p r e s s e d a few y e a r s ago t h a t t h i s 
method was s u p p o r t i n g s p e c i e s t h a t w o u l d not p e r s i s t when i r r i g a t i o n 
c e a s e d . At Newmont however i r r i g a t i o n o f s e v e r a l a r e a s s t o p p e d 
two y e a r s ago and p l a n t growth has c o n t i n u e d . 

ASSESSMENT OF SPECIES PERFORMANCE 

A p r e l i m i n a r y e v a l u a t i o n o f s p e c i e s p e r f o r m a n c e on d r y mine w a s t e 
m a t e r i a l has been made ( T a b l e 2 ) . The b e s t g r a s s s p e c i e s appear 
t o be c r e s t e d w h e a t g r a s s and c r e e p i n g r e d f e s c u e . A l f a l f a was by 
f a r t h e b e s t o f t h e legume s p e c i e s . T a l l f e s c u e , smooth brome and 
t i m o t h y a l l grow w e l l under c e r t a i n c o n d i t i o n s . The o n l y w h e a t g r a s s e s 
o t h e r t h a n c r e s t e d w h e a t g r a s s t o p e r f o r m a d e q u a t e l y were I n t e r m e d i a t e 
and P u bescent w h e a t g r a s s . 

I n v a s i o n o f n a t i v e s p e c i e s was r e l a t i v e l y n o n - s i g n i f i c a n t . 



TABLE 2 

PRELIMINARY EVALUATION OF SPECIES PERFORMANCE AT EIGHT METAL MINES IN THE 

SOUTHERN INTERIOR OF BRITISH COLUMBIA, 

1977 

TYPE OF WASTE 

RATING 

SPECIES 

WASTE ROCK OVERBURDEN 

4J 
c <u Q) 4-1 

•U r-4 CO 
C •—1 n <D V •o 0) 
CO u o •o o X o o o < w o 

TAILINGS No. of 
Mines 
where 

seeded 

Creeping Red Fescue 
T a l l Fescue 
Smooth Brome 
Timothy 
Crested Wheatgrass 

Intermediate Wheatgrass 
Pubescent Wheatgrass 
Slender Wheatgrass 
Spreading Wheatgrass 
Streambank Wheatgrass 

T a l l Wheatgrass 
Thiclcspike Wheatgrass 
Western Wheatgrass 
A l t a i Fescue 
Hard Fescue 

Kentucky Bluegrass 
Canada Bluegrass 
Red Top 
Highland Bentgrass 
I t a l i a n Ryegrass 

Perennial Ryegrass 
Orchard Grass 
T a l l Rye 
A l f a l f a La dak 
A l f a l f a Rambler 

A l f a l f a Rhizoma 
A l f a l f a Vernal 
A l s i k e Clover 
Red Clover 
White Dutch Clover 

B i r d s f o o t T r e f o i l 
C i c e r M i l k v e t c h 
Crownvetch 
S a i n f o i n 

White Sweet Clover 

Yellow Sweet Clover 
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DISCUSSION RELATED TO J.C. ERRINGTON'S PAPER 

Dave Headdon - U n i v e r s i t y o f C a l g a r y . You m e n t i o n e d a l f a l f a and s a i n f o i n 
but not c i c e r m i l k v e t c h . I w o r r y about b l o a t w i t h a l f a l f a . Why w o u l d 
you use a l f a l f a i n s t e a d o f c i c e r m i l k v e t c h f o r r e c l a m a t i o n i n g e n e r a l ? 

ANS. C i c e r m i l k v e t c h has been t r i e d but i t h a s n ' t shown t o be t h a t 
s u c c e s s f u l . I'm n o t recommending t h e s e p a r t i c u l a r s p e c i e s . I'm 
j u s t s a y i n g what has and what has not worked. 

S t a n Weston - Wesago C o n s u l t i n g . A t Craigmont t h e program was p r e t t y 
w e l l c u t o f f about t h r e e t o f o u r y e a r s ago and w i t h o u t t h e adequate 
n u t r i e n t s you a r e not g o i n g t o g e t growth. A l s o , w i t h legumes, i t 
l o o k s as i f a t t h e s t a r t o f a s e e d i n g program you w i l l get c e r t a i n 
s p e c i e s , some o f w h i c h you m e n t i o n e d . These w i l l d e g e n e r a t e u n t i l 
you get t h e d e s i r a b l e deeper r o o t i n g permanent ones. I t t a k e s about 
f i v e y e a r s t o get t h e f i n a l s p e c i e s . There i s a l s o a v a r i a t i o n i n 
growth due t o t h e s e a s o n as s p e c i e s w h i c h a r e p r e s e n t when you v i s i t 
an a r e a may not show at o t h e r t i m e s . Your p r e s e n t a t i o n i s e x c e l l e n t , 
b u t I t h i n k t h a t a f o l l o w - u p s h o u l d be made on y o u r program and i t 
c o u l d be s u b j e c t t o some v a r i a t i o n . 

ANS. We p l a n t o f o l l o w up and r e v i s i t t h e s e a r e a s t h e y e a r a f t e r 
n e x t t o see what changes have o c c u r r e d . I agree w i t h y o u r comments 
about Craigmont where f e r t i l i z e r had not been a p p l i e d f o r a number 
o f y e a r s . I n f a c t , t h a t s i t u a t i o n o c c u r r e d at about h a l f t h e mine 
s i t e s . M i n i n g companies a r e r e l u c t a n t t o keep a p p l y i n g f e r t i l i z e r 
f o r a number of y e a r s . N e v e r t h e l e s s , Craigmont i s a good example 
o f an a r e a t h a t has p e r s i s t e d f a i r l y w e l l f o r f o u r y e a r s w i t h o u t 
m a i n t e n a n c e f e r t i l i z e r and t o me i t l o o k s q u i t e p r o m i s i n g . 

Don Graham - L o r n e x M i n i n g C o r p o r a t i o n . I know y o u r group v i s i t e d 
L o r n e x where we a r e v e r y much i n an e x p e r i m e n t a l s t a g e . We l o o k 
f o r w a r d t o s e e i n g t h e r e s u l t s o f y o u r work and a r e a l i t t l e d i s 
a p p o i n t e d t h a t t h e y a r e not y e t a v a i l a b l e . Perhaps you c o u l d t e l l 
us when t h e y w i l l be a v a i l a b l e . We a l s o n o t i c e d t h a t i t i s d e f i n i t e l y 
advantageous t o p l a n t on g l a c i a l t i l l r a t h e r t h a n r o c k . As you 
p o i n t e d o u t , t h e n a t u r e o f t h e m i n i n g o p e r a t i o n p r e c l u d e s t h i s i n a 
l o t o f c a s e s . F o r example, w i t h t i l l on top you t a k e i t o f f f i r s t 
t h e n put i t on t h e b o ttom, so t h a t when t h e r o c k comes o f f n e x t i t 
i s p l a c e d on t o p o f t h e t i l l . I n many c a s e s w i t h a l a r g e o p e r a t i o n 
c o n s i d e r a b l e d i s t a n c e s a r e i n v o l v e d i f s t o c k p i l i n g m a t e r i a l i s 
c o n s i d e r e d f o r l a t e r use. O f t e n t h e r e a r e d i f f i c u l t i e s i n f i n d i n g 
s i t e s t o s t o c k p i l e w h i c h can r e p r e s e n t a p p r e c i a b l e i n c r e a s e s i n 
t r a n s p o r t a t i o n c o s t s . 

ANS. A d r a f t o f t h e r e p o r t w i l l be s e n t t o you by t h e end o f May 1978. 
I t w i l l not be r e a d y f o r g e n e r a l c i r c u l a t i o n i n May, but we f e e l i t 
s h o u l d be s e n t t o t h e mines we v i s i t e d f o r f e e d b a c k . We a r e i n the 



66 

p r o c e s s o f c o m p u t e r i z i n g a l l t h e d a t a now and i t i s t h a t p r o c e s s 
w h i c h has h e l d us up. 

W i t h r e g a r d s t o t h e w a s t e m a t e r i a l t y p e s , I a p p r e c i a t e L o r n e x ' s problems 
h a n d l i n g t h e i r m a t e r i a l ; however, as l o n g as p e o p l e a r e f a m i l i a r 
w i t h t h e r e s p o n s e i n growth u s i n g d i f f e r e n t m a t e r i a l s , t h a t i s a 
l a r g e s t e p i n t h e r i g h t d i r e c t i o n . 

Herman V a a r t n o u - V a a r t n o u and Sons. D i d you e v a l u a t e t h e 
d i s e a s e s i n t h e s e p l a n t s ? You m e n t i o n e d 25 agronomic s p e c i e s , 
p erhaps you meant v a r i e t i e s . 

ANS. No we d i d n ' t e v a l u a t e t h e d i s e a s e s . And y e s , I meant v a r i e t i e s . 
There w i l l be a l i s t o f t h e s p e c i e s t e s t e d ( T a b l e s 1 and 2) i n c l u d e d 
i n my paper i n t h e symposium p r o c e e d i n g s . 

Duane Johnson - R. M. Hardy and A s s o c i a t e s . Was t h e a e r i a l s e e d i n g 
done by h e l i c o p t e r o r f i x e d w i n g ? Have you compared t h e r e l a t i v e 
s u c c e s s o f each method? 

ANS. A e r i a l s e e d i n g was done by f i x e d w i n g . S u c c e s s 
r a t e s have n o t been compared. 
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BRITISH COLUMBIA MINISTRY OF MINES 
AND PETROLEUM RESOURCES 

RECLAMATION POLICY 

INTRODUCTION 

L e g i s l a t i o n g o v e r n i n g mine r e c l a m a t i o n was i n t r o d u c e d i n 1969 and i s 
c o v e r e d under S e c t i o n 8, C o a l M i n e s R e g u l a t i o n A c t , and S e c t i o n 11, 
M i n e s R e g u l a t i o n A c t . Any l a n d d i s t u r b e d by m i n i n g p r i o r t o A p r i l 1969 
i s exempt from the l e g i s l a t i o n . 

S i n c e l e g i s l a t i o n was i n t r o d u c e d , r e c l a m a t i o n has been d e a l t w i t h 
on a s i t e - s p e c i f i c b a s i s . I t i s t h e p u r p o s e o f t h i s p r e s e n t a t i o n t o 
o u t l i n e c e r t a i n g u i d e l i n e s w h i c h w i l l be more s p e c i f i c and w i l l a l l o w 
i n d u s t r y t o d e a l w i t h t h o s e s p e c i f i c s r e l a t i n g t o r e c l a m a t i o n and 
abandonment o f a mine. 

R e c l a m a t i o n i n B r i t i s h Columbia cannot be d e f i n e d by a s e t o f 
r e g u l a t i o n s o r l e g i s l a t i o n , because o f t h e extreme v a r i a n c e s o f p h y s i o 
g r a p h y , b i o g e o c l i m a t i c zones and e l e v a t i o n s . We have mines i n t h e d r y 
b e l t o f t h e Okanagan, t h e r a i n b e l t o f t h e c o a s t h a v i n g 240 i n c h e s o f 
r a i n f a l l a y e a r , e l e v a t i o n s o f up t o 7,000 f e e t and i n n e a r l y a l l c a s e s , 
l i t t l e o r no t o p s o i l . I t i s i n t h i s r e a l i z a t i o n t h a t we have d e a l t 
w i t h s i t e s p e c i f i c s w i t h l i t t l e i n p u t f r o m i n d u s t r y o r government i n 
t h e i n i t i a l y e a r s . We have now a r r i v e d a t a p o i n t i n t i m e where t h e r e 
i s a c o n s i d e r a b l e amount o f i n f o r m a t i o n a v a i l a b l e , from i n d u s t r y , 
government and u n i v e r s i t i e s . One o f t h e p u r p o s e s o f t h i s symposium i s 
t o e s t a b l i s h a forum f o r exchange o f t h i s i n f o r m a t i o n . 

One o f t h e d i r e c t i v e s o f "The T e c h n i c a l & R e s e a r c h Committee on 
R e c l a m a t i o n " i s t o d e t e r m i n e where r e s e a r c h s h o u l d be d i r e c t e d by 
i n d u s t r y and government i n c o n j u n c t i o n w i t h t h e u n i v e r s i t i e s . I t i s 
e s t a b l i s h e d t h a t t h e key a r e a s i n r e c l a m a t i o n r e s e a r c h a r e t a i l i n g s 
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ponds, waste dumps and d r a i n a g e . The M i n i s t r y o f Mines and P e t r o l e u m 
R e sources has s u p p o r t e d a r e s e a r c h program on t a i l i n g s ponds b o t h 
from l o n g - t e r m impact and r e v e g e t a t i o n t e c h n i q u e s . 

B r i t i s h Columbia m i n i n g companies have r e s p o n d e d t o the c h a l l e n g e o f 
r e c l a m a t i o n . Cominco r e c l a m a t i o n department has c o n d u c t e d an o u t 
s t a n d i n g r e s e a r c h program. P l a c e r Development L t d . a t Salmo and B u l l 
R i v e r Mine o f P l a c i d O i l L t d . have b o t h r e c l a i m e d mine a r e a s on 
c o m p l e t i o n o f m i n i n g t o a h i g h degree o f e x c e l l e n c e . D u r i n g t h e 
past two t o t h r e e y e a r s , K a i s e r R e s o u r c e s L t d . and, l a t e l y , 
F o r d i n g C o a l L t d . have advanced r e c l a m a t i o n t e c h n o l o g y i n mount
a i n o u s a r e a s t o a p o i n t where t h e y a r e r e c o g n i z e d by the c o a l m i n i n g 
i n d u s t r y i n N o r t h A m e r i c a a s l e a d e r s i n t h i s f i e l d o f r e c l a m a t i o n 
i n t h i s d i f f i c u l t t e r r a i n . 

The M i n i s t r y o f Mines and P e t r o l e u m R e s o u r c e s has t a k e n t h e p r a g 
m a t i c a p p r o a c h t o r e c l a m a t i o n because o f the many v a r i a b l e s a s s o c i a t e d 
w i t h mines i n B r i t i s h C o l u m b i a . T h i s t y p e o f a p p r o a c h i s s u p e r i o r t o 
s p e c i f i c l e g i s l a t i o n and r e g u l a t i o n s w h i c h o f t e n cannot be e n f o r c e d 
because t h e y don't f i t t h e c o n d i t i o n s o f a mine. The p r e s e n c e 
of so many pe o p l e from government and i n d u s t r y a t t h i s symposium 
i n d i c a t e s we a r e s e r i o u s l y w o r k i n g toward a common g o a l . 

The main emphasis on r e c l a m a t i o n d u r i n g t h e p a s t t h r e e y e a r s a p p e a r s 
t o have been d i r e c t e d towards c o a l mines. The many pr o p o s e d c o a l 
p r o j e c t s have n e c e s s i t a t e d a s t r o n g emphasis b e i n g p l a c e d on c o a l 
mine r e c l a m a t i o n . C o n s i d e r a b l e p r o g r e s s has been made i n t h i s a r e a . 
I t i s the o p i n i o n o f the M i n i s t r y o f Mines and P e t r o l e u m R e s o u r c e s 
t h a t m e t a l m i n i n g companies have not p l a c e d the emphasis on r e c l a m a t i o n 
t o t h e degree t h a t t h e c o a l i n d u s t r y has done. 

Mine r e c l a m a t i o n i s an e s s e n t i a l p a r t o f mine p l a n n i n g and i t i s 
n e c e s s a r y t h a t mine e n g i n e e r i n g be an i n t e g r a t e d p a r t o f r e c l a m a t i o n . 
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The l a r g e s t s i n g l e c o s t o f mine r e c l a m a t i o n i s i n s i t e p r e p a r a t i o n and, 
i f t h i s i s done a t t h e l e a s t c o s t because o f good mine p l a n n i n g , 
t h e n t h e t o t a l c o s t o f r e c l a m a t i o n i s c o n s i d e r a b l y r e d u c e d . E n g i n e e r s , 
a g r o l o g i s t s and f o r e s t e r s must work as a team. 
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TERMS OF RECLAMATION PERMITS 

I t has been p r o p o s e d (and now approved by t h e M i n i s t e r o f M i n e s and 
P e t r o l e u m R e s o u r c e s ) t h a t r e c l a m a t i o n p e r m i t s be i s s u e d f o r t h e l i f e o f 
t h e mine i n s t e a d o f t h e p r e s e n t o n e - t o - t h r e e y e a r p e r i o d . A d m i n i s t r a t i o n 
and c o n t r o l o f t h e p e r m i t s y s t e m w o u l d be improved. P r e s e n t l y we 
have p e r m i t s w h i c h r u n out o f t h e i r t h r e e - y e a r t i m e l i m i t and t o renew 
r e q u i r e s a p r o c e s s o f o b t a i n i n g t h e recommendation o f t h e A d v i s o r y 
Committee on R e c l a m a t i o n , a p p r o v a l o f t h e M i n i s t e r o f M i n e s , and an 
O r d e r - i n - C o u n c i 1 . In some c a s e s , t h i s c a n t a k e two t o t h r e e months. 

I n i s s u i n g a p e r m i t on a permanent b a s i s t h e r e w o u l d be no l o s s o f 
c o n t r o l o f any m i n i n g o p e r a t i o n as t h e p r e s e n t l e g i s l a t i o n e n s u r e s 
t h a t t h e M i n i s t r y o f M i n e s and P e t r o l e u m R e s o u r c e s can e n f o r c e 
s t r o n g p e n a l t i e s on an o p e r a t i o n i f t h e terms and c o n d i t i o n s a r e not 
c o m p l i e d w i t h . C o n t r o l o f r e c l a m a t i o n a c t i v i t i e s and a d d i t i o n a l 
development w h i c h d i s t u r b s l a n d i s r e v i e w e d on a y e a r l y b a s i s . A n n u a l 
r e p o r t s a r e s u b m i t t e d each y e a r . The r e p o r t s i n c l u d e a breakdown 
o f d i s t u r b e d l a n d , f u t u r e d i s t u r b e d l a n d , p r e s e n t and f u t u r e r e c l a m a t i o n 
a c t i v i t i e s , r e c l a m a t i o n r e s e a r c h and o t h e r r e l a t e d f i e l d s . W i t h an 
i n c r e a s e i n s t a f f i n t h e R e c l a m a t i o n S e c t i o n o f t h e M i n i s t r y o f M i n e s 
and P e t r o l e u m R e s o u r c e s , an improvement i n o n - s i t e i n s p e c t i o n has 
been p o s s i b l e . I n c r e a s e s i n t h e s e c u r i t y d e p o s i t can be recommended 
on t h e b a s i s o f t h e a n n u a l r e p o r t . P e r f o r m a n c e and i n c r e a s e i n d i s 
t u r b e d a r e a s w o u l d be c o n s i d e r e d . 
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EXPLORATION GUIDELINES 

F o r m e t a l and c o a l e x p l o r a t i o n t h e M i n i s t r y o f M i n e s and P e t r o l e u m 
R e s o u r c e s has i s s u e d " G u i d e l i n e s f o r C o a l and M i n e r a l E x p l o r a t i o n " 
w h i c h g o v e r n s r e c l a m a t i o n and p r o t e c t i o n o f t h e e n v i r o n m e n t . The 
o n l y r e c e n t a d d i t i o n t o t h e s e g u i d e l i n e s i s t h a t companies must now 
r e c l a i m w i t h i n one y e a r o f t h e d i s t u r b a n c e a l l e x p l o r a t i o n a r e a s 
e x c e p t t h o s e a r e a s t h a t w i l l be used d u r i n g e x p l o r a t i o n t h e f o l l o w i n g 
y e a r . 

GUIDELINES FOR MINE RECLAMATION 

The g u i d e l i n e s t h a t f o l l o w a r e p r e l i m i n a r y . I w o u l d l i k e t o have 
i n p u t f r o m i n d u s t r y and government a g e n c i e s b e f o r e t h e y a r e f i n a l i z e d 
and y o u r r e p r e s e n t a t i o n s a t t h i s m e e t i n g o r i n t h e immediate f u t u r e 
w o u l d be a p p r e c i a t e d . 

MINE ABANDONMENT 

(A) When a mine i s shutdown and t h e e n t i r e p l a n t i s l e f t on t h e 
p r o p e r t y i t s h a l l be c o n s i d e r e d a te m p o r a r y shutdown. R e c l a m a t i o n o f 
t h e d i s t u r b e d a r e a s s h a l l be done on t h e b a s i s d e t e r m i n e d by t h e 
R e c l a m a t i o n S e c t i o n o f t h e M i n i s t r y o f M i n e s and P e t r o l e u m R e s o u r c e s . 

(B) Where a mine i s shutdown and t h e mine p l a n t removed t h e f o l l o w i n g 
s h a l l be done: 

G e n e r a l 

(1) The m i n i n g company s h a l l s u b mit t o t h e S e n i o r R e c l a m a t i o n I n s p e c t o r 
a p l a n o f t o t a l r e c l a m a t i o n p r i o r t o shutdown. 

(2) A l l b u i l d i n g s , m a c h i n e r y , m o b i l e equipment s h a l l be removed. 
A l l s c r a p m a t e r i a l s h a l l be burned o r b u r i e d . Open h o l e s s h a l l 
be f i l l e d i n and r e v e g e t a t e d . 
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(3) Concrete foundations and slabs s h a l l be l e f t i n t a c t and covered 
by overburden and revegetated where possible. 

(4) A l l provisions of either the Mines Regulation Act or Coal Mines 
Regulation Act s h a l l be complied with to the s a t i s f a c t i o n of the 
D i s t r i c t Inspector or Resident Engineer. 

T a i l i n g s ponds 

(1) A plan s h a l l be submitted showing the proposed drainage 
controls for the t a i l i n g s pond and surrounding drainage 
area. 

(2) Where necessary a permanent spillway i s required on or 
adjacent to the t a i l i n g s dam to provide for excessive 
run-off of water. D e t a i l s and design s h a l l be submitted to 
the Chief Inspector of Mines and Petroleum Resources and the 
D i s t r i c t Inspector for approval. 

(3) The t a i l i n g s pond s h a l l be contoured where necessary to 
con t r o l run-off. 

(4) The t a i l i n g s pond s h a l l be revegetated to a condition 
approved by the Reclamation Section of the M i n i s t r y of 
Mines and Petroleum. Resources. Vegetation must be est
ablished to a point where no maintenance of the vegetation 
i s required and there i s no dangerous accumulation of toxic 
constituents. A minimum of three years experience i s 
necessary to determine the q u a l i t y of vegetation. 

(5) Ultimate land use of the disturbed areas s h a l l be s p e c i f i e d . 
The reclaimed land s h a l l be equal to or better than the 
o r i g i n a l area which was disturbed. 

Waste Dumps - Metal 

(1) Where possible waste dumps should be sloped to an angle where 
vegetation can be maintained. I f overburden i s a v a i l a b l e , 
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f l a t a r e a s o f t h e dumps s h a l l be c o v e r e d t o a depth o f 
t h r e e t o s i x i n c h e s o f o v e r b u r d e n o r t o p s o i l . 

(2) A l l f l a t a r e a s on t h e dumps s h a l l be r e v e g e t a t e d and 
v e g e t a t i o n s h a l l be e s t a b l i s h e d t o a p o i n t where no 
mai n t e n a n c e i s r e q u i r e d . A minimum o f t h r e e y e a r s e x p e r 
i e n c e i s n e c e s s a r y t o d e t e r m i n e t h e q u a l i t y o f v e g e t a t i o n . 

(3) A p l a n o f t h e d r a i n a g e a r e a s u r r o u n d i n g t h e dumps s h a l l be 
s u b m i t t e d t o t h e S e n i o r R e c l a m a t i o n I n s p e c t o r . Where 
p o s s i b l e a l l d r a i n a g e s h o u l d be d i r e c t e d away from t h e dumps. 

(4) U l t i m a t e l a n d use o f t h e d i s t u r b e d dump a r e a s h a l l be 
s p e c i f i e d . 

Waste Dumps - C o a l 

(1) F i n a l s l o p e o f c o a l w a s t e dumps s h a l l be 26 degre e s o r a t 
an a n g l e where t h e dump i s p h y s i c a l l y s t a b l e and v e g e t a t i o n 
can be m a i n t a i n e d on t h e s l o p e o f t h e dumps. 

(2) A l l c o a l waste dumps s h a l l be r e v e g e t a t e d t o a p o i n t where 
v e g e t a t i o n i s f r e e o f m a i n t e n a n c e . 

(3) A p l a n o f t h e d r a i n a g e a r e a s u r r o u n d i n g t h e dump a r e a s h a l l 
be s u b m i t t e d t o t h e S e n i o r R e c l a m a t i o n I n s p e c t o r . Where 
p o s s i b l e a l l d r a i n a g e s h o u l d be d i r e c t e d away from t h e dumps. 

(4) U l t i m a t e l a n d use o f t h e r e c l a i m e d dumps s h a l l be s p e c i f i e d . 

(5) A minimum o f t h r e e y e a r s i s n e c e s s a r y t o d e t e r m i n e t h e 
q u a l i t y and t h e permanence o f t h e e s t a b l i s h e d v e g e t a t i o n . 

P i t A r ea 

(1) P i t s s h a l l be b a c k f i l l e d whenever p o s s i b l e . 

(2) A p l a n s h a l l be s u b m i t t e d t o t h e S e n i o r R e c l a m a t i o n I n s p e c t o r 
showing how t h e p i t a r e a s h a l l be l e f t a f t e r c o m p l e t i o n o f 
m i n i n g . 
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Where t h e p i t a r e a i s g o i n g t o be d e s i g n a t e d as a l a k e , a 
r e p o r t s h a l l be s u b m i t t e d t o t h e S e n i o r R e c l a m a t i o n I n s p e c t o r 
o u t l i n i n g s o u r c e o f w a t e r , d r a i n a g e a r e a , maximum l e v e l 
o f w a t e r , w a t e r q u a l i t y , a c c e s s t o l a k e , p l a n s f o r s t o c k i n g 
o f t h e l a k e . 

Where t h e p i t f l o o r w i l l be f r e e f r o m w a t e r , where p o s s i b l e 
o v e r b u r d e n s h a l l be used t o p r o v i d e s u f f i c i e n t c o v e r t o 
e s t a b l i s h v e g e t a t i o n . 

P i t w a l l s s h a l l be l e f t i n a s a f e manner t o t h e s a t i s f a c t i o n 
o f t h e D i s t r i c t I n s p e c t o r o f M i n e s . 
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DISCUSSION RELATED TO J.D. MCDONALD'S PAPER 

Hubert M a x w e l l - O.K. S y n d i c a t e . How do we go about e v a l u a t i n g t h e 
c o s t o f r e c l a m a t i o n o v e r an u n d e t e r m i n e d p e r i o d u n t i l t h e r e c l a m a t i o n 
w i l l s u p p o r t i t s e l f ? 

ANS. You e v a l u a t e t h e c o s t t h r o u g h t h e m i n i n g p l a n . You must 
c o n s i d e r where you p l a c e t h e w a s t e m a t e r i a l . I f you p l a c e t h e 
m a t e r i a l p r o p e r l y , you don't have t o come back t o r e c o n t o u r t h e 
w h o le dump b e f o r e c o v e r i n g w i t h s t o c k p i l e d t o p s o i l . C o n s i d e r a t i o n 
must be g i v e n as t o what t y p e o f m a t e r i a l s a r e a v a i l a b l e f o r 
s u r f a c e d r e s s i n g t h e t o p o f t h e dump. F o r example, A f t o n d i d a 
s u r v e y w h i c h showed t h a t t h e f i r s t 10 f e e t o f t i l l and o v e r b u r d e n 
s h o u l d be b u r i e d because i t has a v e r y h i g h pH and a h i g h s a l t 
c o n t e n t . So, i n t h e i r c a s e t h e y c o u l d n ' t s t o c k p i l e . T h i s shows 
t h e v a l u e i n f o l l o w i n g p l a n n i n g p r o c e d u r e s such as s o i l t e s t i n g . 

The c o s t c a n v a r y anywhere f r o m $500/acre up t o $10,000/acre. 
The c o a l companies a r e l o o k i n g a t a c o s t i n t h e n e i g h b o u r h o o d o f 
$5000/acre. I n o t h e r a r e a s where t h e r e i s l o w e r r e l i e f , i t w i l l 
be c o n s i d e r a b l y l e s s . 

H u b e rt M a x w e l l - O.K. S y n d i c a t e . I n t h e p r o j e c t e v a l u a t i o n you 
can go t h e h i g h r o a d and do t h e i m p a c t s t u d i e s and t h e w h ole b i t 
and i f you a r e l o o k i n g a t $125,000 a m i l e f o r a power l i n e , t h a t ' s 
a f i g u r e . These a r e t h i n g s w h i c h must be d e t e r m i n e d w h e t h e r you 
have a p r o j e c t o r n o t . My i m p r e s s i o n i s t h a t you have t o l o o k 
a f t e r r e c l a m a t i o n t o e t e r n i t y . I know some p l a c e s where t h e r e 
were s t e e p s i d e d w a s t e dumps w h i c h have been t h e r e f o r 30 y e a r s and 
now i t i s h a r d t o f i n d them. Over a p e r i o d o f t i m e t h e y w i l l 
r e s t o r e t h e m s e l v e s t o some e f f e c t . And now you are t a l k i n g about 
p o s t i n g bonds b e f o r e you s t a r t p r o d u c t i o n t o l o o k a f t e r r e c l a m a t i o n 
f o r X number o f y e a r s , and t h a t ' s an unknown q u a n t i t y . 

ANS. W e l l , I'm n o t t a l k i n g about a n y t h i n g new. T h i s has a l r e a d y 
been done. We have examples i n t h e p r o v i n c e t o d a y where companies 
have p o s t e d bonds, done t h e i r r e c l a m a t i o n and c l o s e d down. Some 
o f them have done a v e r y f i n e j o b . 

Hubert M a x w e l l - O.K. S y n d i c a t e . I r e a l i z e t h a t and I'm not a g a i n s t 
r e c l a m a t i o n , I'm a l l f o r i t . I n my p a r t i c u l a r endeavour we a r e 
l o o k i n g a t b r i n g i n g an o l d mine i n t o p r o d u c t i o n . I don't have enough 
money l e f t i n my o p e r a t i o n s a f t e r p a y i n g 57% i n t a x e s t o l o o k a f t e r 
r e c l a m a t i o n a f t e r c e s s a t i o n o f o p e r a t i o n s f o r an u n d e t e r m i n e d p e r i o d 
u n t i l t h e v e g e t a t i o n becomes s e l f s u s t a i n i n g . 

Are we r e a c h i n g a p o i n t i n our e v a l u a t i o n where we s h o u l d have an 
i m p a ct s t u d y f i r s t b e f o r e we go out l o o k i n g f o r m i n e r a l s ? 
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ANS, W e l l , t h i s i s a l m o s t t h e way c o a l mines do i t i n B.C. t o d a y . I n 
t h e i r f e a s i b i l i t y s t u d i e s t h e y l o o k a t what has t o be done t o meet 
t h e r e q u i r e m e n t s . My p r o p o s a l s s e t f o r t h a p r a g m a t i c approach 
w h i c h has been g a i n e d f r o m e x p e r i e n c e and used i n t h e p a s t . We l i k e 
t o m a i n t a i n our a pproach as a s e t o f g u i d e l i n e s so we have room t o 
maneuver and d e a l w i t h t h i n g s on a s i t e - s p e c i f i c b a s i s . 

A f t o n M i n e s , f o r example, has done an i m p a c t s t u d y and we f e e l that 
t h e y have come up w i t h a good scheme. They have t a k e n r e c l a m a t i o n 
i n t o c o n s i d e r a t i o n i n t h e i r m i n i n g p l a n and have s t o r e d m a t e r i a l -
some t o p s o i l and some o v e r b u r d e n - f o r f u t u r e u s e . They a r e a l s o 
i n t h e c a t t l e r a n c h i n g b u s i n e s s . T h e i r p r o p o s e d dump and t a i l i n g s 
s i t e s c o m p r i s e a l a r g e a r e a w h i c h c o u l d be r e c l a i m e d and used f o r 
g r a z i n g p u r p o s e s . A l s o w i t h some i r r i g a t i o n t h e y c o u l d e s t a b l i s h 
v e r y good hay c r o p s . What I am t r y i n g t o say i s t h a t a l i t t l e 
i n i t i a l p l a n n i n g can go a l o n g way and save a l o t o f money l a t e r on. 

P a t Mahoney - M o n t r e a l E n g i n e e r i n g Co. L t d . Who d e c i d e s what t h e 
l a n d u s e s h o u l d be? 

ANS, The l a n d use depends upon where t h e mine i s l o c a t e d . I f i t 
i s i n a f o r e s t a r e a t h e n i t s h o u l d be r e - e s t a b l i s h e d as a f o r e s t 
a r e a . The same a p p l i e s i f i t i s i n w i l d l i f e h a b i t a t . We h a v e n ' t 
r e a l l y d e a l t w i t h a g r i c u l t u r e h e r e i n B.C. because v e r y l i t t l e 
o f our m i n i n g i s done i n a g r i c u l t u r a l a r e a s . Most o f our m i n i n g 
i s done on m o u n t a i n t o p s where t h e r e i s v e r y l i t t l e v e g e t a t i o n . 

Where we can improve t h e p r e v i o u s use o f l a n d , we do. F o r example, 
i t has been d e m o n s t r a t e d i n t h e E a s t Kootenay t h a t r e c l a i m e d a r e a s 
a r e more p r o d u c t i v e as w i l d l i f e h a b i t a t t h a n t h e y were p r e v i o u s 
t o m i n i n g . 

Pat Mahoney - M o n t r e a l E n g i n e e r i n g Co. L t d . You a r e s a y i n g t h a t 
b e t t e r i s an improved v e r s i o n ? 

ANS, Y e s , when compared t o what was t h e r e b e f o r e . We don't n e c e s s a r i l y 
r e t u r n t o p r e v i o u s use e s p e c i a l l y i f i t can be put t o a b e t t e r u s e . 
A l b e r t a has d i f f e r e n t problems i n t h e i r p a r t i c u l a r a r e a s , because 
t h e y have a l o t o f a g r i c u l t u r a l l a n d and i t i s e s s e n t i a l t h a t t h e y 
r e t u r n t h e l a n d t o as good o r b e t t e r s t a t e t h a n b e f o r e t h e y s t r i p 
mine i t . They a r e d e a l i n g w i t h a s e t o f s p e c i f i c s t h a t we have 
n o t e n c o u n t e r e d y e t i n B.C. 

P a t Mahoney - M o n t r e a l E n g i n e e r i n g Co. L t d . I f a company d e c i d e s on 
an a l t e r n a t i v e l a n d u s e , who e v a l u a t e s and d e c i d e s t h e m e r i t o f t h e 
a l t e r n a t i v e p r o p o s a l ? 

ANS, I had b e t t e r be s p e c i f i c about t h i s . I n c o a l m i n i n g t h e r e i s a 
s e t o f g u i d e l i n e s f o r c o a l development i n B.C. w h i c h i s under t h e 
a u t h o r i t y o f t h e E n v i r o n m e n t a l Land Use Committee. These g u i d e -
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l i n e s o u t l i n e t h e p r o c e s s t h a t you go t h r o u g h f o r a c o a l development. 
I t i s i n t h e Stage I and S tage I I r e p o r t s where l a n d use a f t e r 
m i n i n g i s p r o p o s e d . The C o a l Development S t e e r i n g Committee 
examines t h e s e r e p o r t s and sends c o p i e s t o a l l c o n c e r n e d a g e n c i e s 
f o r comments. I f you p r o p o s e a b e t t e r l a n d use t h e n I'm s u r e 
t h e committee w i l l go a l o n g w i t h i t . 

I n m e t a l m i n i n g , t h e d e c i s i o n on l a n d use i s b a s i c a l l y up t o t h e 
R e c l a m a t i o n S e c t i o n o f t h e M i n i s t r y o f M i n e s and P e t r o l e u m R e s o u r c e s 
who r e c e i v e i n p u t f r o m o t h e r a g e n c i e s t h r o u g h t h e R e c l a m a t i o n 
A d v i s o r y Committee. 

J . Johnson - Craigmont M i n e s L t d . W i l l y o u r g u i d e l i n e s be p u b l i s h e d 
s h o r t l y ? 

ANS. Yes. They s h o u l d be i s s u e d i n s i x weeks t o two months 
p r o v i d i n g i n d u s t r y d o e s n ' t o b j e c t s t r o n g l y . 
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Mr. Chairman, L a d i e s and Gentleman, and L e a r n e d E x p e r t s i n t h e f i e l d 
o f r e c l a m a t i o n , I must admit t o not b e i n g an e x p e r t on r e c l a m a t i o n . 
I n f a c t , o f a l l t h e p e o p l e i n t h i s room, I am u n d o u b t e d l y one o f the 
l e a s t k n o w l e d g e a b l e on r e c l a m a t i o n . A l l o f w h i c h n a t u r a l l y r a i s e s 
t h e q u e s t i o n , why am I , i n s t e a d o f any o f t h e f o r m i d a b l e number o f 
a u t h o r i t i e s on r e c l a m a t i o n , s p e a k i n g t o t h i s group t o n i g h t ? The 
answer i s r e a l l y q u i t e s i m p l e . About t e n days ago, w h i l e I was i n 
T o r o n t o , my good f r i e n d , J a k e McDonald, phoned my b o s s , l o o k i n g f o r 
a s p e a k e r . My b o s s , l o n g renowned f o r h i s m a g n a n i m i t y i n such 
m a t t e r s , v e r y k i n d l y v o l u n t e e r e d my s e r v i c e s i n a b s e n t i a . 

N e v e r t h e l e s s , i n s p i t e o f my l a c k o f e x p e r t i s e , I want i t c l e a r l y 
u n d e r s t o o d t h a t I am i n f a v o u r o f r e c l a m a t i o n - - w h a t e v e r t h a t means. 
I am a l s o i n f a v o u r o f motherhood, n u c l e a r disarmament, peace i n 
our t i m e , and numerous o t h e r i s s u e s . 

My problems i n p r e p a r i n g a speech f o r you were, f i r s t , my l a c k o f 
knowledge o f t h e s u b j e c t , and s e c o n d , t h e l a c k o f t i m e f o r p r e p a r 
a t i o n . A f t e r g o i n g t h r o u g h a p i l e o f t e c h n i c a l p a p e r s about two 
f e e t h i g h on t h e weekend, I asked m y s e l f what can I p o s s i b l y t e l l 
t h e s e e x p e r t s t h a t t h e y don't a l r e a d y know, o r has n o t a l r e a d y been 
s a i d "Ad I n f i n i t u m " ? 

W h i l e I was t r y i n g t o o u t l i n e t h i s t a l k on Sunday, my w i f e asked me 
what " R e c l a m a t i o n " meant — and you know, I r e a l l y c o u l d n ' t g i v e 
h e r a s t r a i g h t f o r w a r d answer. So I t h o u g h t t h i s i s a t l e a s t a 
good s t a r t f o r a speech — I w i l l d e f i n e " R e c l a m a t i o n " f o r t h e 
e x p e r t s ! E a s i e r s a i d t h a n done.' 

A f t e r p o u r i n g over t h e t e c h n i c a l l i t e r a t u r e f o r m$ny h o u r s , I 
d i d n ' t come up w i t h a d e f i n i t i o n t o end a l l d e f i n i t i o n s -- b u t 
I s u r e l e a r n e d some good buzz-words. How about: 

B i o g e o c l i m a t i c 
U n g u l a t e 
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E a r l y S e r a i 
Bayonet B l a d e T e c h n i q u e 
L i m n o l o g i c a l . 

I n d e s p e r a t i o n , I f i n a l l y t u r n e d t o my t r u s t y O x f o r d U n i v e r s a l 
D i c t i o n a r y , w h i c h g i v e s s e v e r a l d e f i n i t i o n s f o r r e c l a m a t i o n : 
"The a c t i o n o f p r o t e s t i n g " - W e l l , t h a t seems t o f i t , as f a r as i t 
goes. 

"The a c t i o n o f c a l l i n g o r b r i n g i n g b a ck from w r o n g d o i n g - The a c t i o n 
o f r e c l a i m i n g f r o m b a r b a r i s m . " U n f o r t u n a t e l y , t h e r e a r e t o o many 
p e o p l e who w o u l d a c c e p t t h a t d e f i n i t i o n . 

"The making o f l a n d f i t f o r c u l t i v a t i o n " - That m i g h t f i t somewhere, 
but c e r t a i n l y n o t i n N o r t h e r n B.C. o r t h e Yukon, where v e r y l i t t l e 
o f t h e l a n d o c c u p i e d by mines was f i t f o r c u l t i v a t i o n i n t h e f i r s t 
p l a c e . 

None o f t h e s e d e f i n i t i o n s r e a l l y seemed t o d e s c r i b e r e c l a m a t i o n as 
i t a p p l i e s t o mines i n B r i t i s h C o l u m b i a ; c l e a r l y , I had t o se e k t h e 
answer e l s e w h e r e . I w o u l d a s k p e o p l e who were i n v o l v e d i n r e c l a m a t i o n 
i n some way o r o t h e r . 

I ASKED THE MANAGER OF A MINE: He s a i d , " R e c l a m a t i o n i s when I 
spend $500 an a c r e t o t u r n l a n d t h a t was o r i g i n a l l y w o r t h $25 
an a c r e i n t o l a n d t h a t w i l l be w o r t h $25 an a c r e . " 

I ASKED A GOVERNMENT M.L»A; He s a i d , " R e c l a m a t i o n — Tha t ' s 
how you s e l l B.C. Hydro bonds." 

I ASKED A TRADE UNION OFFICIAL: He s a i d , " R e c l a m a t i o n i s som e t h i n g 
t h e company s h o u l d spend a l o t more money on — u n l e s s t h e y ' r e 
w i l l i n g t o pay h i g h e r wages!" 

I ASKED A RESIDENT OF A SMALL REMOTE NORTHERN MINING COMMUNITY: He 
s a i d , " R e c l a m a t i o n — T h a t ' s what t h e mine does t o keep the t o u r i s t s 
f rom t h e Lower M a i n l a n d from c o m p l a i n i n g . " 

I ASKED AN AGRONOMIST Who o c c a s i o n a l l y does c o n s u l t i n g work f o r 
m i n i n g companies: He s a i d , " R e c l a m a t i o n : T h a t ' s how you make 
$500 a day s e l l i n g g r a s s s e e d . " 
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O b v i o u s l y , r e c l a m a t i o n means d i f f e r e n t t h i n g s t o d i f f e r e n t p e o p l e . 
I t reminds me o f t h a t f a m i l i a r o l d e x p r e s s i o n — " R e c l a m a t i o n i s 
i n t h e eye o f the b e h o l d e r . " 

Anyway, s i n c e I have f a i l e d t o d e f i n e i t f o r y o u , l e t me at l e a s t 
make some o b s e r v a t i o n s on v a r i o u s a t t i t u d e s towards r e c l a m a t i o n , 
and i n d e e d towards m i n i n g i t s e l f . 

A few y e a r s ago, not l o n g a f t e r the r e c l a m a t i o n amendments were 
added t o t h e Mines R e g u l a t i o n A c t , I was o p e r a t i n g a mine i n t h e 
S o u t h e r n I n t e r i o r , and we had r e c e n t l y gone t o some t r o u b l e and 
expense t o get a p r e t t y f a i r growth o f A l f a l f a on t h e downstream 
s l o p e o f our t a i l i n g dam. I was r a t h e r p r o u d o f t h i s f e a t ( a l t h o u g h 
my own c o n t r i b u t i o n was n e g l i g i b l e ) because i n my o p i n i o n , we had 
a c t u a l l y improved upon t h e o r i g i n a l l a n d . The n e i g h b o u r i n g r a n c h e r 
l i k e d i t t o o , because he was c o n t i n u a l l y c u t t i n g our f e n c e t o l e t 
h i s c a t t l e g r a z e on i t . A t any r a t e , a young man employed by t h e 
Department o f Mines dropped i n one day t o see t h i s b i o l o g i c a l m a r v e l , 
and I p e r s o n a l l y e s c o r t e d him t h r o u g h t h e w a i s t h i g h v e r d u r e , 
t a k i n g c a r e t o a v o i d t he numerous c o w - f l a p s . B u r s t i n g w i t h p r i d e 
I s a i d , " W e l l , what do you t h i n k about t h a t ? " He r e p l i e d i n a 
d e p r e c a t o r y manner, " W e l l — I t ' s O.K. — as f a r as i t goes. I 
mean, i t ' s g r e e n a l l r i g h t , b ut i t ' s o n l y c o s m e t i c r e c l a m a t i o n . " 

C o m p l e t e l y s h a t t e r e d , I asked what t h a t meant. I f I u n d e r s t o o d 
c o r r e c t l y , h i s v i e w was t h a t t h e l a n d s h o u l d be r e t u r n e d as n e a r l y 
as p o s s i b l e t o i t s o r i g i n a l s t a t e — not improved upon.' 

A c o n s t a n t s o u r c e o f amazement t o me i s t h e d i f f e r e n c e i n a t t i t u d e s 
h e l d by many p e o p l e c o n c e r n i n g l a n d a l i e n a t e d by.Highways, and l a n d 
used by M i n i n g . I n Canada t h e r e i s about two hundred t i m e s as much 
l a n d o c c u p i e d by Highways, i n p e r p e t u i t y , as i s t e m p o r a r i l y o c c u p i e d 
by mines. Not much m i n i n g i s done on a r a b l e l a n d ; much o f our 
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Highways System, e s p e c i a l l y i n B.C., i s on p r i m e a g r i c u l t u r a l l a n d . 
The Government seeks a c c o l a d e s f o r i t s p l a n t o a l i e n a t e f o r e v e r , 
thousands o f a c r e s i n t h e c o n s t r u c t i o n o f t h e C o q u i h a l l a Highway. 
A n o t h e r way o f l o o k i n g a t i t i s t h a t a p o s t a g e stamp on t h e f l o o r 
o f a l a r g e l i v i n g room w o u l d r e p r e s e n t t h e p r o p o r t i o n o f Canada 
o c c u p i e d by m i n i n g ; i n B.C. t h e r e i s p r o b a b l y n o t more t h a n 80 
s q u a r e m i l e s d i s t u r b e d by m i n i n g . F o r t h o s e who c l a i m t h a t m i n i n g 
has a s i g n i f i c a n t i m p a c t on w i l d l i f e because o f i t s r e m o v a l o f 
w i l d l i f e h a b i t a t , compared t o o t h e r forms o f l a n d u s e , I say t h a t 
you a r e s t r e t c h i n g y o u r c r e d i b i l i t y w e l l beyond t h e b r e a k i n g p o i n t . 

I r e a d r e c e n t l y about a m i n i n g o p e r a t i o n b e i n g b u i l t on remote 
mountainous t e r r a i n i n t h e U n i t e d S t a t e s , t h e power l i n e s t o t h e 
mine were i n s t a l l e d i n a z i g - z a g p a t t e r n t o h i d e them f r o m v i e w ; 
u t i l i t y p o l e s were p a i n t e d g r e e n t o match t h e s c e n e r y i n t h i s remote 
a r e a ; h o r s e s r a t h e r t h a n b u l l d o z e r s were used where t r e e s had t o 
be f e l l e d . N a t u r a l l y , t h e s e a c t i v i t i e s added t o t h e c o s t o f t h e 
v e n t u r e and were borne by t h e m i n i n g company. When I r e a d t h i s , 
I t h ought o f t h e g r e a t h y d r o t r a n s m i s s i o n l i n e s so a r t f u l l y 
c o n c e a l e d f r o m v i e w i n t h e F r a s e r Canyon. 

I n 1972, j u s t p r i o r t o t h a t P r o v i n c i a l e l e c t i o n i n w h i c h t h e 
e l e c t o r a t e o f B.C. d e c i d e d t o sample f o r a t i m e t h e h i t h e r t o 
f o r b i d d e n f r u i t s o f S o c i a l i s m , I had t h e i n t e r e s t i n g e x p e r i e n c e o f 
a t t e n d i n g i n Kamloops, a p u b l i c h e a r i n g a t w h i c h a c o n s o r t i u m o f 
t h r e e m i n i n g companies p r e s e n t e d , and d e f e n d e d , a p r o p o s a l t o e r e c t 
a copper s m e l t e r a t C l i n t o n , B.C. The o n l y p e o p l e who spoke i n 
f a v o u r o f t h e p r o p o s a l were t h e spokesman f o r t h e m i n i n g companies 
and some r e s i d e n t s o f C l i n t o n . The p e o p l e who spoke a g a i n s t i t , 
and t h e r e were many, were m a i n l y r e s i d e n t s o f the Lower M a i n l a n d ; 
t h e y spoke p a s s i o n a t e l y and w i t h c o n v i c t i o n a g a i n s t t h e c o n s t r u c t i o n 
o f a s m e l t e r i n C l i n t o n o r anywhere e l s e i n B.C. 

Was t h e i r e l o q u e n c e prompted by c o n c e r n f o r t h e p e o p l e o f C l i n t o n , 
o r by a d e s i r e t o keep t h e i n t e r i o r o f t h e P r o v i n c e a p e r p e t u a l 
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P s f r k l a n d f o r the o c c a s i o n a l use o f t h e c i t y - d w e l l e r s f r o m t h e South? 

The a p p l i c a t i o n f o r t h e c o n s t r u c t i o n o f t h e s m e l t e r was neve r ack
nowledged by t h e newly e l e c t e d Government, and o f c o u r s e i t was 
not b u i l t . I don't r e a l l y know whe t h e r t h e p e o p l e o f B.C. wanted 
a s m e l t e r a t t h a t t i m e , o r n o t , but c e r t a i n l y t h e v e r y v o c a l , v e r y 
a r t i c u l a t e group o f V a n c o u v e r i t e s p a r a c h u t e d i n t o t h a t h e a r i n g d i d 
not want one. 

I n p u r s u i n g my c a r e e r i n t h e B.C. m i n i n g i n d u s t r y o v e r t he l a s t 18 
y e a r s , I have had o c c a s i o n t o see a l o t o f the P r o v i n c e f r o m t h e 
windows o f a i r p l a n e s . I f one d i r e c t s h i s a t t e n t i o n t o man-made 
d i s t u r b a n c e s o f t h e s u r f a c e , one r e a c h e s a few i n e s c a p a b l e c o n c l u s i o n s 
FIRST: A g r i c u l t u r e and g r a z i n g l a n d occupy q u i t e a l o t o f a r e a . 
SECOND: So do towns and c i t i e s . Highways, r o a d s and r i g h t s o f way 

a r e a l s o h i g h l y v i s i b l e . 
THIRD: The t h i n g s I've mentioned so f a r occupy l a n d t h a t i s u s u a l l y 

w e l l s u i t e d f o r a g r i c u l t u r e and i s , i n many c a s e s , prime 
b o t t o m l a n d . 

FOURTH: As you might e x p e c t , f o r e s t o p e r a t i o n s and t h e r o a d s 
a s s o c i a t e d w i t h them a r e v e r y much i n e v i d e n c e . 

FIFTH: Something e l s e t h a t c a t c h e s y o u r eye, i s t h e i m p r e s s i v e 
power d i s t r i b u t i o n s y s t e m — huge m e t a l t o w e r s s t r e t c h i n g 
i n s t r a i g h t l i n e s as f a r as t h e eye can s e e , t h r o u g h 
denuded a i s l e s i n t h e f o r e s t s ; l o t s o f l a n d used up, b u t 
you c a n ' t get a l o n g w i t h o u t e l e c t r i c i t y — any more t h a n 
you can get a l o n g w i t h o u t t h e p r o d u c t s o f mines — m e t a l s . 
There i s a p r e t t y good l i k e l i h o o d t h a t you w o u l d see a l l o f 
the t h i n g s I've ment i o n e d . However, you more t h a n l i k e l y 
w o u l d n o t see a mine — because t h e r e a r e n ' t many a r o u n d , 
and t h o s e t h a t a r e , don't occupy much space. L e s s t h a n 
2/100% o f t h e p r o v i n c e ' s l a n d a r e a s as a m a t t e r o f fact . ' 
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Why does m i n i n g , w i t h i t s c o m p a r a t i v e l y m i n i s c u l e use o f l a n d d e s e r v e  
th e i n t e n s e s c r u t i n y t h a t i t r e c e i v e s ? 

I t s h o u l d be a p p a r e n t t o you t h a t m i n i n g companies a r e s u b j e c t t o 
d i f f e r e n t r u l e s w h i l e p e r f o r m i n g t h e same f u n c t i o n s as o t h e r 
endeavours. 

Do you r e c a l l a few y e a r s ago, many m i n i n g companies were e n j o y i n g , 
f o r a t i m e , u n u s u a l l y good p r o f i t s — r e f e r r e d t o by some as 
" W i n d f a l l " o r " R i p - O f f " p r o f i t s — r a l t h o u g h I cannot fathom how 
s e a r c h i n g d i l i g e n t l y f o r s o m e t h i n g , a t g r e a t expense, f o r many y e a r s , 
can be c a l l e d a " W i n d f a l l " when you f i n d i t — t h a t ' s l i k e s a y i n g 
S i r Edmund H i l l a r y had a w i n d f a l l when he r e a c h e d t h e t o p o f 
E v e r e s t . W e l l , when t h o s e p r o f i t s were b e i n g made, q u i t e a l a r g e 
element i n o u r s o c i e t y wanted t o n a t i o n a l i z e t h e mi n e s ; o t h e r s wanted 
t o , and d i d c o n f i s c a t e much o f t h e p r o f i t s ; some mines e v e n t u a l l y 
were n a t i o n a l i z e d . 

Y e t , a few s h o r t y e a r s l a t e r , when m i n i n g i s n o t so good — many 
mines a r e c l o s i n g w i t h r e s u l t a n t l a y - o f f s — p r o f i t s a r e down and 
i n some c a s e s t h e r e a r e l o s s e s — guess what? Those same b a r d s o f 
economic wisdom a g a i n say — We must n a t i o n a l i z e t h e mines.' No 
o t h e r i n d u s t r y t h a t I know o f i s s u b j e c t e d t o t h i s f o r m o f i d i o c y . ' 
Even now, mines a r e t h e most h i g h l y t a x e d f o r m o f i n d u s t r y . There 
a r e o t h e r examples o f t h e p r e f e r e n t i a l — o r s h o u l d I s a y , d i s c r i m i n a t o r y , 
t r e a t m e n t r e c e i v e d by t h e m i n i n g i n d u s t r y . 

Who r e c l a i m s f o r e s t f i r e s ? 

Have you e v e r seen t h e Hope s l i d e ? Do you t h i n k i t i s p r e t t y ? Why 
doe s n ' t someone r e c l a i m i t ? 

Where do you t h i n k t h e t o n s o f c h e m i c a l f e r t i l i z e r s used by f a r m e r s 

i n B.C. end up? A l a r g e p o r t i o n ends up i n t h e w a t e r s h e d as t h e 
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a n n u a l bloom o f some o f our l a k e s . 

Do you t h i n k m u n i c i p a l i t i e s a r e r e q u i r e d t o d e a l w i t h d o m e s t i c sewage 
i n t h e same way t h e mines a r e ? 

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

I am not t h e s l i g h t e s t b i t ashamed o f the r e c o r d o f t h e m i n i n g 
i n d u s t r y i n t h i s P r o v i n c e w i t h r e g a r d t o r e c l a m a t i o n , p o l l u t i o n , o r 
c o n s e r v a t i o n . I began t o work h e r e i n 1960 when t h e Craigmont mine 
was b e i n g c o n s t r u c t e d ; t h a t was 10 y e a r s b e f o r e t h e P o l l u t i o n C o n t r o l 
Board o r r e g u l a t i o n s on t a i l i n g dams. When t h e L e g i s l a t i o n was 
i n t r o d u c e d , not one change was r e q u i r e d i n our w a s t e t r e a t m e n t 
s y s t e m a t Craigmont. 

To quote a good f r i e n d o f mine: "The B.C. I n t e r i o r was f i r s t opened 
up by p l a c e r m i n e r s d u r i n g t he 19th c e n t u r y . They p r o s p e c t e d e v e r y 
r i v e r and s t r e a m i n t h e P r o v i n c e and t h e y worked e v e r y g r a v e l 
d e p o s i t t h a t showed a c o l o u r o f g o l d . I n t h e p r o c e s s , t h e y d i r t i e d 
t h e w a t e r , consumed f o r e s t s , b u i l t towns and r o a d s , and i n t h e f i r s t 
70 y e a r s produced $700,000,000 o f new m i n e r a l w e a l t h . " 

Today, s c a r c e l y 100 y e a r s l a t e r , t h e r e i s b a r e l y a s i g n t h a t t h e y 
p a s s e d t h r o u g h h i s t o r y . T h i s i s e v i d e n c e t h a t n a t u r e , i f l e f t 
a l o n e , w i l l i n t i m e h e a l t h e s c a r s o f man's o c c u p a t i o n . R e c l a m a t i o n 
o f d i s t u r b e d l a n d s u r f a c e s s h o u l d be d i r e c t e d t o w a r d a c c e l e r a t i n g 
t h e n a t u r a l h e a l i n g p r o c e s s o f n a t u r e . " End o f quote. 

I n c i d e n t a l l y , I a c t u a l l y d i d f i n d a d e f i n i t i o n o f r e c l a m a t i o n t h a t 
seems t o be a p p r o p r i a t e t o B r i t i s h C olumbia. I fo u n d i t i n a s h o r t 
a r t i c l e i n t h e A p r i l , 1977 Western M i n e r , e n t i t l e d " R e c l a m a t i o n o f 
S u r f a c e C o a l M i n e s " . I commend t h e a r t i c l e t o y o u r a t t e n t i o n . 
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Here's the d e f i n i t i o n 

"Surface mining can a f f e c t the environment by i n t e r f e r i n g with the 
q u a l i t y of a i r , land and water, and through these, animal and plant 
l i f e . Reclamation i s considered to comprise those remedial 
measures necessary to a l l e v i a t e or eliminate conditions a r i s i n g from 
surface mining. R e h a b i l i t a t i o n i s the next stage, comprising 
land development f o r s p e c i a l i z e d and more productive uses contributing 
to the economic or s o c i a l improvement of an area." 

Reclamation i s a "Motherhood" issue. It i s impossible to argue 
against i t , nor do I want to. B r i t i s h Columbia can have any degree 
of reclamation i t wants — for a p r i c e . You can have Butchart 
Gardens, i f you want, i n abandoned p i t s — for a p r i c e . You can 
take reclamation standards that are applied i n populated a g r i c u l t u r a l 
areas i n the U.S. and apply them to B.C. mountain tops — for a p r i c e . 
The industry w i l l pay the p r i c e i n the short run, but w i l l the people 
of the Province benefit i n the long run? 

Most of the people attending t h i s conference have a vested i n t e r e s t i n 
reclamation. By that I mean you earn your l i v i n g from i t — the more 
reclamation i s required, the more money you make, of the more 
important you become. But l e t me remind you of the law of 
diminishing returns — i f reclamation, and other regulatory constraints 
become i n c r e a s i n g l y onerous — i f c l e a r i n g permit requirements f o r 
mining projects through the bureaucratic maze takes longer and 
longer — up to two years as i s now the case — then reclamation w i l l 
cease to be a concern — there w i l l be nothing to reclaim. 

Do you remember not too long ago, Bryce MacKasey, Federal M i n i s t e r 
of Labour, boasting that Canada had j u s t introduced the most generous 
unemployment scheme i n the world? 
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W e l l , t h e r e i s a t e n d e n c y f o r t h e makers o f r u l e s i n v a r i o u s j u r i s 
d i c t i o n s t o t r y t o outdo each o t h e r i n t h e toughness o f t h e i r r u l e s — 
(by t h a t I mean toughness t o i n d u s t r y ) . I remember a P r o v i n c i a l c i v i l 
s e r v a n t i n B.C., who s h a l l r e m a i n unnamed, when r e f e r r i n g t o a c e r t a i n 
s e c t i o n o f t h e mines r e g u l a t i o n a c t b o a s t i n g , "We have the most 
s t r i n g e n t r e g u l a t i o n s i n N o r t h A m e r i c a . " 

I s u g g e s t t o t h e makers o f r u l e s t h a t you s h o u l d s t r i v e t o have, 
not t h e most s t r i n g e n t r u l e s i n N o r t h A m e r i c a , but t h e most s e n s i b l e 
— b e a r i n g i n mind what t h e c o u n t r y can a f f o r d , and what i t s 
c i t i z e n s a r e w i l l i n g t o s a c r i f i c e f o r . I r e f e r you t o a h e a d l i n e i n 
t h e Vancouver Sun, on t h e 2 1 s t o f F e b r u a r y — "Put J o b s Above 
Environ m e n t " . The l e a d p a r a g r a p h s a i d , "With a l m o s t one m i l l i o n 
w o r k e r s unemployed, i t w o u l d be an a c t o f c r i m i n a l i r r e s p o n s i b i l i t y 
t o p l a c e j o b s a t r i s k , even f o r s e r i o u s e n v i r o n m e n t a l c o n s i d e r a t i o n s , 
th e C a n a d i a n Labour Congress s a i d . " T h i s i s an extreme v e i w , b u t I 
s u s p e c t i t i s h e l d by more p e o p l e t h a n you t h i n k . 

The r u l e s t h a t g o v e r n our i n d u s t r y s h o u l d be a p p r o p r i a t e t o B r i t i s h 
C o l u m b i a , and t o t h e t i m e s i n w h i c h we l i v e , b u t t h e y s h o u l d not 
s i n g l e o u t m i n i n g f o r g r e a t e r p u n i t i v e a c t i o n t h a n o t h e r d i s t u r b a n c e s 
t o t h e e n v i r o n m e n t . 

R e c l a m a t i o n o f d i s t u r b e d l a n d s u r f a c e s s h o u l d be d i r e c t e d toward 
a c c e l e r a t i n g t h e n a t u r a l h e a l i n g p r o c e s s o f n a t u r e — and t h e degree 
o f a c c e l e r a t i o n s h o u l d depend on t h e l o c a t i o n o f t h e d i s t u r b a n c e . 

I n c l o s i n g t o n i g h t , I ask you t o i n t e r p r e t my r e m a r k s , not as a 
c r i t i c i s m o f what has been done i n r e g u l a t i n g t h e r e c l a m a t i o n o f 
m i n i n g l a n d i n B.C., on t h e c o n t r a r y b u t as a c a u t i o n t o t h e makers -
o f r u l e s t o r e s i s t t h e p r e s s u r e s o f c e r t a i n m i n o r i t i e s , w h e t h e r t h e y 
a r e s i n c e r e l y w e l l - m e a n i n g , o r a r e m o t i v a t e d by s e l f - i n t e r e s t , t o 
r e g u l a t e o u r i n d u s t r y out o f e x i s t e n c e . 
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F i n a l l y , I w o u l d l i k e t o r e a d t o you a s h o r t p a r a b l e I c l i p p e d o u t 
o f a magazine q u i t e some t i m e ago. I'm s u r e many o f you have r e a d 
i t , b ut p l e a s e b e a r w i t h me f o r t h e sake o f t h o s e who h a v e n ' t . 

I n t h e b e g i n n i n g god c r e a t e d heaven and e a r t h . 

He was t h e n f a c e d w i t h a c l a s s a c t i o n l a w s u i t f o r f a i l i n g t o f i l e an 
e n v i r o n m e n t a l i m p a c t s t a t e m e n t w i t h HEPA (Heavenly E n v i r o n m e n t a l 
P r o t e c t i o n A g e n c y ) , an a n g e l i c a l l y s t a f f e d agency d e d i c a t e d t o 
k e e p i n g t h e u n i v e r s e p o l l u t i o n f r e e . 

God was g r a n t e d a te m p o r a r y p e r m i t f o r t h e h e a v e n l y p o r t i o n 
o f t h e p r o j e c t , but was i s s u e d a c e a s e and d e s i s t o r d e r on t h e 
e a r t h l y p a r t , p e n d i n g f u r t h e r i n v e s t i g a t i o n by HEPA. 

Upon c o m p l e t i o n o f t h e c o n s t r u c t i o n p e r m i t a p p l i c a t i o n and e n v i r 
onmental impact s t a t e m e n t , God appeared b e f o r e t h e HEPA c o u n c i l 
t o answer q u e s t i o n s . 

When asked why he began t h e s e p r o j e c t s i n t h e f i r s t p l a c e , he s i m p l y 
r e p l i e d t h a t he l i k e d t o be c r e a t i v e . 

T h i s was not c o n s i d e r e d an adequate r e a s o n and he wou l d be r e q u i r e d 
t o s u b s t a n t i a t e t h i s f u r t h e r . 

HEPA was u n a b l e t o see any p r a c t i c a l u se f o r e a r t h s i n c e "The 
e a r t h was v o i d and empty and d a r k n e s s was upon t h e f a c e o f t h e e a r t h . ' 

Then God s a i d , " L e t t h e r e be l i g h t . " 

He s h o u l d n e v e r have b r o u g h t up t h i s p o i n t s i n c e one member o f t h e 
c o u n c i l who was a c t i v e i n t h e S i e r r a n g e l C l u b asked "How was t h e 
l i g h t t o be made? Would t h e r e be s t r i p m i n i n g ? What about 
t h e r m a l p o l l u t i o n ? A i r p o l l u t i o n ? " God e x p l a i n e d t h e l i g h t w o u l d 
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come f r o m a huge b a l l o f f i r e i n t h e s k y . 

Nobody on t h e C o u n c i l r e a l l y u n d e r s t o o d t h i s , b u t i t was p r o v i s i o n a l l y 
a c c e p t e d assuming (1) t h e r e w o u l d be no smog o r smoke r e s u l t i n g f r o m 
th e b a l l o f f i r e , (2) a s e p a r a t e b u r n i n g p e r m i t w o u l d be r e q u i r e d , 
and (3) s i n c e c o n t i n u o u s l i g h t w o u l d be a w a s t e o f energy i t s h o u l d 
be d a r k a t l e a s t o n e - h a l f o f t h e t i m e . 

So God a g r e e d t o d i v i d e l i g h t and d a r k n e s s and he w o u l d c a l l l i g h t day 
and t h e d a r k n e s s n i g h t . (The C o u n c i l e x p r e s s e d no i n t e r e s t w i t h 
i n - h o u s e s e m a n t i c s ) . 

When asked how t h e e a r t h w o u l d be c o v e r e d , God s a i d , " L e t t h e r e 
be firmament made am i d s t t h e w a t e r s ; and l e t i t d i v i d e t h e w a t e r s 
from t h e w a t e r s . " 

One e c o l o g i c a l l y r a d i c a l C o u n c i l member a c c u s e d him o f d o u b l e 
t a l k , b u t t h e C o u n c i l t a b l e d a c t i o n s i n c e God w o u l d be r e q u i r e d 
f i r s t t o f i l e f o r a p e r m i t f r o m t h e ABLM ( A n g e l i c Bureau o f Land 
Management) and f u r t h e r w o u l d be r e q u i r e d t o o b t a i n w a t e r p e r m i t s 
from a p p r o p r i a t e a g e n c i e s i n v o l v e d . 

The C o u n c i l asked i f t h e r e would be o n l y w a t e r and firmament and 
God s a i d , " L e t e a r t h b r i n g f o r t h t h e g r e e n h e r b , and such as may 
s e e d . " 

The C o u n c i l a g r e e d , as l o n g as n a t i v e seed would be used. 

About f u t u r e development God a l s o s a i d , " L e t t h e w a t e r s b r i n g f o r t h 
t h e c r e e p i n g c r e a t u r e h a v i n g l i f e , and t h e f o w l t h a t may f l y o v e r t h e 
e a r t h . " 

H ere a g a i n , t h e C o u n c i l t o o k no f o r m a l a c t i o n s i n c e t h i s would 
r e q u i r e a p p r o v a l o f t h e F i s h & Game Commission c o o r d i n a t e d w i t h Heaven 
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W i l d l i f e Federation and Audobongelic Society. 

It appeared everything was i n order u n t i l God stated he wanted to 
complete the project i n s i x days. 

At t h i s time he was advised by the Council that h i s timing was 
completely out of the question...HEPA would require a minimum of 
180 days to review the a p p l i c a t i o n and environmental impact state
ment, then there would be the public hearings. 

It would take 10 to 12 months before a permit could be granted. 

God said, "To h e l l with i t . 1 " 
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FORDING RIVER DIVERSION 

INTRODUCTION 

The F o r d i n g C o a l L i m i t e d m i n e s i t e and p r o c e s s i n g f a c i l i t i e s began 
p r o d u c t i o n i n 1972. By l a t e 1976 i t was e s t i m a t e d t h a t a p p r o x i 
m a t e l y 1.5 y e a r s s t o r a g e c a p a c i t y r e m a i n e d i n t h e e x i s t i n g t a i l i n g 
pond. F o r d i n g C o a l t h e r e f o r e i n i t i a t e d a development program t o 
c o n s t r u c t a new t a i l i n g pond, t a i l s d i s p o s a l l i n e , and c l a r i f i e d 
w a t e r r e t u r n s y s t e m downstream f r o m t h e e x i s t i n g c o a l p r o c e s s i n g 
complex. The d e a d l i n e f o r h a v i n g t h e s e f a c i l i t i e s o p e r a t i o n a l 
was t h e F a l l o f 1978. 

SELECTION OF SITE 

The F o r d i n g C o a l m i n e s i t e i s s i t u a t e d i n t h e s o u t h e a s t c o r n e r o f 
B r i t i s h C o l u m b i a , a p p r o x i m a t e l y 18 m i l e s n o r t h o f E l k f o r d . The 
c o a l p r o c e s s and m a i n t e n a n c e complex i s l o c a t e d on t h e e a s t bank 
o f t h e F o r d i n g R i v e r a t about E l . 5400. 

The e x i s t i n g o p e n - p i t mine o p e r a t i o n e x t e n d i n g on b o t h s i d e s o f 
t h e F o r d i n g R i v e r p r e s e n t l y c o v e r s an a r e a o f about 1250 a c r e s . 
E x p l o r a t i o n work i s o n g o i n g i n o t h e r n e a r b y a r e a s t o t a l l i n g about 
1000 a c r e s . 

The F o r d i n g R i v e r V a l l e y and t r i b u t a r y a r e a s have e x t e n s i v e 
p o p u l a t i o n s o f w i l d l i f e , and t h e F o r d i n g R i v e r has abundant 
s t o c k s o f c u t t h r o a t t r o u t . S i n c e t h e mines opened i n 1972, im
p r o v e d a c c e s s t o many a r e a s o f the r i v e r have r e s u l t e d i n i n 
c r e a s e d h u n t i n g and s p o r t f i s h i n g . Thus, any c o n s t r u c t i o n 
a c t i v i t y p r o p o s e d f o r t h e v a l l e y must c o n s i d e r t h e w i l d l i f e 
and r e c r e a t i o n a l a s p e c t s o f t h e a r e a . 
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Some of the considerations i n choosing the s i t e for the new t a i l i n g 
pond have been summarized below: 
(1) proximity to the coal process f a c i l i t i e s for conveyance 

of t a i l i n g s and return of the c l a r i f i e d water, (Due to 
the large quantities of water used i n the coal process, 
a l l water i s reclaimed from the t a i l i n g pond.) 

(2) favourable topography to minimize the construction of 
dikes for the impoundment of t a i l i n g s , 

(3) proximity to the railway f o r future reclaim of the 
t a i l i n g s as e ither thermal coal or possibly for the 
extraction of aluminum, 

(4) minimum disturbance to the environment. 

The s i t e immediately downstream of the process f a c i l i t i e s was i d e a l 
for the t a i l i n g pond as the area only required one major dike to 
be constructed at the south end of the pond. A low dike was also 
required on the west side of the pond and the other two sides were 
formed by the natural topography of the v a l l e y . However t h i s s i t e 
necessitated d i v e r t i n g the Fording River for approximately 4000 feet. 

Five other t a i l i n g disposal options were also investigated but 
were not economically f e a s i b l e due to l i m i t e d storage l i f e , or 
because the construction of the dikes required extensive quantities 
of imported material. The f i l l required for the impervious zone 
of the dikes was located i n r e l a t i v e l y t h i n layers i n i s o l a t e d 
locations along the west bank of the Fording River. Any major 
earth quantities obtained from borrow would require large areas 
of land to be stripped and reclaimed at a l a t e r date. 

The s i t e immediately downstream of the mine was f i n a l l y chosen 
and an extensive geotechnical program indicated the proposed r i v e r 
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d i v e r s i o n w o u l d produce a p p r o x i m a t e l y 80 p e r c e n t o f t h e f i l l m a t e r i a l s 
r e q u i r e d f o r t h e d i k e s . The b a l a n c e o f the m a t e r i a l w h i c h c o n s i s t e d 
p r i m a r i l y o f p e r v i o u s ( g r a v e l ) borrow c o u l d be o b t a i n e d f r o m t h e 
b a s i n o f t h e t a i l i n g pond. Other t h a n t h e a r e a r e q u i r e d f o r t h e 
t a i l i n g pond and t h e r i v e r d i v e r s i o n , no o t h e r l a n d w o u l d be 
d i s r u p t e d . 

RIVER DIVERSION - DROP STRUCTURES 

The s l o p e o f t h e F o r d i n g R i v e r a v e r a g e s about one p e r c e n t f o r a 
d i s t a n c e o f a p p r o x i m a t e l y f o u r m i l e s t h r o u g h t h e mine a r e a . I n 
some s e c t i o n s , t h e r i v e r has n a t u r a l g r a d e s o f two t o t h r e e 
p e r c e n t f o r s h o r t d i s t a n c e s . The p o r t i o n o f t h e r i v e r c u t o f f 
by t he d i v e r s i o n g e n e r a l l y was around 0.8 t o 1.2 p e r c e n t s l o p e . 
T h i s l a t t e r s e c t i o n o f the r i v e r a l s o had t h r e e o r f o u r l a r g e 
n a t u r a l p o o l s w h i c h were r e a r i n g and h o l d i n g a r e a s f o r c u t t h r o a t 
t r o u t as w e l l as good " f i s h i n g h o l e s " f o r the a n g l e r . 

Because t h e d i v e r s i o n was s h o r t e r t h a n t h e p o r t i o n o f t h e r i v e r 
b y p a s s e d , n i n e drop s t r u c t u r e s were r e q u i r e d t o m a i n t a i n t h e 
average s l o p e o f 1 p e r c e n t . The c r i t e r i a f o r d e s i g n o f t h e 
drop s t r u c t u r e s was b a s i c a l l y as f o l l o w s : t h e drop s t r u c t u r e s 
must n o t pose a b a r r i e r t o m i g r a t i n g t r o u t a t any f l o w and main
t e n a n c e must be m i n i m i z e d , o r p r e f e r a b l y e l i m i n a t e d . 

The w r i t e r has comp l e t e d a number o f r i v e r d i v e r s i o n s t h r o u g h 
out t h e P r o v i n c e , t h e m a j o r i t y o f w h i c h were c o m p l e t e d f o r t h e 
F e d e r a l Department o f F i s h e r i e s i n c o n n e c t i o n w i t h t h e i r v a r i o u s 
salmon enhancement programs. Over t h e y e a r s many m a t e r i a l s were 
used f o r b o t h drop s t r u c t u r e s and c h a n n e l l i n i n g . These m a t e r i a l s 
i n c l u d e d c a s t i n p l a c e c o n c r e t e , t i m b e r , q u a r r y r o c k , r e i n f o r c e d 
s h o t c r e t e , p r e c a s t c o n c r e t e s e c t i o n s , and c o m b i n a t i o n o f r e i n 
f o r c e d c o n c r e t e and s t r u c t u r a l s t e e l . The most s u c c e s s f u l o f 
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t h e s e m a t e r i a l s was custom q u a r r y r o c k c a r e f u l l y s e l e c t e d o r 
b r o k e n i n t o a r e a s o n a b l y u n i f o r m shape. 

I n n o r t h e r n B r i t i s h Columbia i t was found t h a t r e i n f o r c e d c on
c r e t e s t r u c t u r e s , when used f o r c h a n n e l i n v e r t c o n t r o l s and 
s i m i l a r w a t e r c o n t r o l s t r u c t u r e s , s u f f e r e d i c e damage as e a r l y 
as two o r t h r e e y e a r s a f t e r b e i n g put i n t o o p e r a t i o n . S t e e l 
s t r u c t u r e s a g g r a v a t e d any f r a z z l e i c e problems and, i n some c a s e s , 
caused b l o c k a g e s o f an e n t i r e r i v e r c h a n n e l . On t h e o t h e r hand, 
r o c k s t r u c t u r e s i n c l u d i n g r o c k l i n i n g s have o p e r a t e d s u c c e s s 
f u l l y and r e q u i r e d no m a i n t e n a n c e a f t e r 14 y e a r s o f o p e r a t i o n . 

F o r t h e F o r d i n g r i v e r d i v e r s i o n dense s a n d s t o n e b l o c k s were 
s e l e c t e d and s t o c k p i l e d o v e r a t h r e e month p e r i o d and were used 
t o form t h e d r o p s t r u c t u r e s and " r o c k i s l a n d s " i n t h e F o r d i n g 
r i v e r d i v e r s i o n . Samples o f t h e r o c k were l a b o r a t o r y t e s t e d 
f o r d u r a b i l i t y and r e s i s t a n c e t o h y d r a u l i c e r o s i o n and were 
found t o be i d e a l 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 s a n d s t o n e b o u l d e r s were o b t a i n e d f r o m t h e open p i t o v e r 
burden w a s t e and, because o f t h e predominance o f w a s t e s h a l e , 
t h e s e l e c t i o n p r o c e s s was c a r r i e d out on a p e r i o d i c b a s i s o v e r 
a t h r e e month p e r i o d i n o r d e r t o o b t a i n t h e t y p e and shape o f 
s t o n e when i t became a v a i l a b l e . 

The drop s t r u c t u r e s were c o n s t r u c t e d g e n e r a l l y as shown on 
F i g u r e 1. The o v e r a l l d rop a c r o s s each s t r u c t u r e was 2'9", 
g e n e r a l l y i n two e q u a l s t e p s . At v e r y h i g h f l o w s t h e drop 
s t r u c t u r e s w i l l s i m p l y form a r e l a t i v e l y u n i f o r m bump i n t h e 
w a t e r p r o f i l e w h i c h f i s h w i l l swim t h r o u g h . A t low f l o w s t h e 
i r r e g u l a r i t i e s i n t h e r o c k s form a c o m b i n a t i o n w e i r and s l o t t y p e 
f i s h w a y w h i c h most f i s h w i l l swim t h r o u g h a t t h e p o i n t o f 
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c o n c e n t r a t e d f l o w . However, i t was n o t e d a few h o u r s a f t e r t h e 
r i v e r was d i v e r t e d t h a t some c u t t h r o a t t r o u t jumped t h e drop 
s t r u c t u r e s s i m i l a r t o a p o o l and w e i r f i s h w a y . 

The r o c k s used t o form t h e drop s t r u c t u r e w e i r s a r e l a r g e , e i g h t - t< 
t o n s , and must be p l a c e d w i t h a l a r g e l o a d e r . I t t a k e s a s k i l l e d 
o p e r a t o r about one and o n e - h a l f t o two days t o c o n s t r u c t each w e i r 
i n c l u d i n g t h e r i p r a p s l o p e p r o t e c t i o n a t each bank. The drop 
s t r u c t u r e s and a s s o c i a t e d r i p r a p bank p r o t e c t i o n a r e d e s i g n e d 
f o r t he 100-year f l o o d o f a p p r o x i m a t e l y 2000 c f s . 

RIVER DIVERSION - ROCK ISLANDS 

I n c o n j u n c t i o n w i t h t h e d r o p s t r u c t u r e s , a p p r o x i m a t e l y 60 l a r g e 
r o c k i s l a n d s were i n s t a l l e d a l o n g t h e l e n g t h o f t h e c h a n n e l , 
r o u g h l y i n t h e c e n t e r h a l f o f t h e d i v e r s i o n . These i s l a n d s c r e a t e 
a r e a s o f c o n c e n t r a t e d f l o w and b a ck e d d i e s r e s u l t i n g i n a non
u n i f o r m r e g i m e w h i c h r e s u l t s i n g r a v e l - b a r f o r m a t i o n and r i v e r 
s e c t i o n s o f v a r y i n g d e p t h . I t has been found w i t h o t h e r d i v e r s i o n s 
t h a t a r e l a t i v e l y l a r g e p o o l w i l l f o r m i m m e d i a t e l y downstream o f t h e 
r o c k i s l a n d a f t e r t h e f i r s t f r e s h e t , g e n e r a l l y as shown on F i g u r e 2. 
T h i s a r e a becomes a f e e d i n g and h o l d i n g a r e a f o r t r o u t . The 
t u r b u l e n t s e c t i o n below t h e p o o l r e s u l t s i n c o v e r f o r t h e f i s h and 
g e n e r a l l y c o i n c i d e s w i t h a h i g h e r v e l o c i t y r i f f l e a r e a . G e n e r a l l y 
t h e f i s h w i l l f e e d i n t h i s a r e a and t h e n h o l d i n t h e a c t u a l 
p o o l b e h i n d t h e r o c k where t h e v e l o c i t y i s l o w e r and o f t e n r e v e r s e 
t o t h e n o r m a l d i r e c t i o n o f f l o w . 

I n t i m e t h e s e r o c k i s l a n d s w i l l become f a v o u r i t e f i s h i n g h o l e s 
f o r t h e a n g l e r . The p o o l s formed w i l l o f f s e t t h e l o s s o f t h e 
p o o l a r e a i n the s e c t i o n o f r i v e r t h a t was abandoned. I n t h e 
s p r i n g , F o r d i n g C o a l ' s E n v i r o n m e n t a l D i v i s i o n w i l l seed t h e 
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a r e a w i t h g r a s s and p l a n t a p p r o x i m a t e l y 30,000 t r e e s a l o n g t h e 
banks o f t h e r i v e r d i v e r s i o n and a d j a c e n t s l o p e s . T h i s w i l l 
s t a b i l i z e t h e s l o p e s and p r e v e n t d e l e t e r i o u s r u n - o f f from, e n t e r 
i n g t h e r i v e r . 

REVIEW OF OTHER DIVERSIONS 

S i n c e t h e F o r d i n g R i v e r was o n l y d i v e r t e d s i x months ago a b i o 
l o g i c a l assessment o f t h e d i v e r s i o n cannot be f i n a l i z e d . However, 
f o u r d i v e r s i o n s c o m p l e t e d i n 1961 i n c o n n e c t i o n w i t h a F e d e r a l 
Salmon Enhancement p r o j e c t were r e v i e w e d . These d i v e r s i o n s 
i n v o l v e d t h e same s i m p l e t e c h n i q u e s as d e s c r i b e d e a r l i e r and 
now a f t e r 17 y e a r s , e x c e p t f o r t h e r o c k drop s t r u c t u r e s and i s l a n d s , 
i t ' s d i f f i c u l t t o t e l l t h e d i v e r t e d r i v e r from t h e n a t u r a l c h a n n e l . 
Because t h i s p r o j e c t has r e s i d e n t b i o l o g i c a l s t a f f , t h e d i v e r s i o n s 
have been m o n i t o r e d o v e r t he y e a r s and r e s u l t s i n d i c a t e t h e r i v e r 
d i v e r s i o n s t o be t h e most p r o d u c t i v e s e c t i o n s o f t h e r i v e r . 

TROUT SALVAGE OPERATIONS 

I m m e d i a t e l y a f t e r t h e F o r d i n g R i v e r was d i v e r t e d a t r o u t s a l v a g e 
o p e r a t i o n was i n i t i a t e d i n t h e p o o l s o f t h e abandoned r i v e r 
c h a n n e l . 

Under t h e s u p e r v i s i o n o f F o r d i n g ' s E n v i r o n m e n t a l D i v i s i o n , and w i t h 
a s s i s t a n c e f r o m numerous v o l u n t e e r s , a p p r o x i m a t e l y 10,000 c u t t h r o a t 
t r o u t were c a r e f u l l y s e i n e d f r o m t h e abandoned p o o l s and t r u c k e d 
t o o t h e r a r e a s o f t h e r i v e r . I n d i r e c t l y t h e F o r d i n g r i v e r d i v e r s i o n 
r e s u l t e d i n t h e f i r s t n u m e r i c a l a s s e s s m e n t , on a l a r g e s c a l e , o f 
t h e c u t t h r o a t p o p u l a t i o n o f a s e c t i o n o f t h e F o r d i n g R i v e r . 

CONCLUSIONS 

W i t h t h e use o f c a r e f u l l y p l a c e d q u a r r y r o c k o r l a r g e p a r t i c l e s 
o f dense mine o v e r b u r d e n w a s t e , a r i v e r d i v e r s i o n can be c a r e -
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f u l l y s t a b i l i z e d w i t h a minimum o f m a i n t e n a n c e . The a d d i t i o n 
l a r g e r o c k i s l a n d s w i l l c r e a t e r e a r i n g and h o l d i n g a r e a s f o r 
r e s i d e n t t r o u t as w e l l as p r o v i d e c o v e r and shade. W i t h some 
a s s i s t a n c e f r o m Man t h e r i v e r d i v e r s i o n c a n be r e t u r n e d t o a 
n a t u r a l s t a t e . 
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DISCUSSION RELATED TO J.A. WOOD'S PAPER 

L i o n e l J a c k s o n - I n s t i t u t e o f S e d i m e n t a r y and P e t r o l e u m Geology. 
How was t h e a c t u a l d i v e r s i o n c a r r i e d o u t ? 

ANS. Thac's a good q u e s t i o n . We d i d i t a t n i g h t f o r a e s t h e t i c 
r e a s o n s . There a r e a tremendous number o f s p o r t s m e n on the r i v e r 
f i s h i n g and h u n t i n g , and when you d i v e r t a r i v e r you c a n ' t a v o i d 
s i l t i n g t h e w a t e r . I n a d i v e r s i o n o f t h a t s i z e , t h e w a t e r would 
be c o l o u r e d f o r two t o t h r e e h o u r s . 

A t the s t a r t o n l y h a l f o f the r i v e r f l o w was c h a n n e l l e d t h r o u g h 
the d i v e r s i o n . Then th e o l d c h a n n e l was s l o w l y c u t o f f . T h i s 
a l l o w e d the f i s h t o move i n t o the l a r g e p o o l s i n t h e o r i g i n a l 
r i v e r . Ray Speer from F o r d i n g t h e n went i n and pumped the p o o l s 
down and removed a l l the c u t t h r o a t t r o u t . There was an enormous 
number of t r o u t . I was s u r p r i s e d t h a t t h e y took 10,000 f i s h out 
o f r o u g h l y f o u r p o o l s . 

L i o n e l J a c k s o n - I n s t i t u t e o f S e d i m e n t a r y and P e t r o l e u m G e o l o g y. 
A t what p o i n t , w i t h streams the s i z e o f t h e E l k or F o r d i n g r i v e r s , 
would you a n t i c i p a t e s i g n i f i c a n t downstream a g g r a v a t i o n o f f l o o d i n g 
by c h a n n e l s t r a i g h t e n i n g ? I'm t h i n k i n g more o f t h e p o t e n t i a l 
d i v e r s i o n t h a t may be c a r r i e d out i n the E l k V a l l e y by t h e E l c o 
M i n i n g o p e r a t i o n s . 

ANS. That c a n be a s s e s s e d . I t d i d happen on Vancouver I s l a n d when 
t h e y s t r a i g h t e n e d out the Cowichan R i v e r . They s t r a i g h t e n e d t h e 
r i v e r towards a b r i d g e abutment and i t took the abutment o u t . But 
you can a s s e s s t h i s . 

There won't be any downstream problems i f you l o o k downstream and 
f i n d out what you a r e a c t u a l l y g o i n g t o c r e a t e . We had t o do t h a t . 
The M i n i s t r y o f Mines and P e t r o l e u m R e s o u r c e s a s k e d us t o r e v i e w 
t h e downstream c o n d i t i o n s as f a r as f i v e m i l e s b o t h from the p o i n t 
o f v i e w o f the s t r e a m d i v e r s i o n and a l s o i n c a s e o f a d i s a s t e r 
w i t h the t a i l i n g s pond i t s e l f . 

L i o n e l J a c k s o n - I n s t i t u t e o f S e d i m e n t a r y and P e t r o l e u m Geology. 
You d i d n ' t g e t any s i g n i f i c a n t a g g r a v a t i o n o f h i g h f l o w s ? 

ANS. No, because we d u p l i c a t e d the v e l o c i t i e s coming out o f t h e 
c h a n n e l so t h a t we d i d n ' t change a n y t h i n g . We widened t h e l o w e r 
end o f the d i v e r s i o n c h a n n e l t o 160 f e e t , so as f a r as t h e r i v e r 
knows t h e d i v e r s i o n d o e s n ' t even e x i s t . 
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RECLAMATION PLANNING AT HAT CREEK, B.C. 

ABSTRACT 

B.C. Hydro i s p r e s e n t l y i n v e s t i g a t i n g t h e p o s s i b i l i t y o f d e v e l o p i n g t h e 
Hat Creek c o a l d e p o s i t i n s o u t h c e n t r a l B r i t i s h Columbia t o pr o d u c e 
c o a l f o r a t h e r m a l e l e c t r i c power p l a n t . As p a r t o f t h e r e c l a m a t i o n 
p l a n n i n g f o r t h i s p r o j e c t , s t u d i e s have been u n d e r t a k e n t o examine 
t h e s i t e s p e c i f i c f a c t o r s l i k e l y t o i n f l u e n c e t h e f u t u r e r e v e g e 
t a t i o n o f w a s t e p i l e s . The r a t i o n a l e f o r t h i s t e s t program i s 
d e s c r i b e d . T e s t p l o t s have been c o n s t r u c t e d u s i n g a v a r i e t y o f 
d i s c r e t e w a s t e m a t e r i a l s e x c a v a t e d d u r i n g a b u l k c o a l sample 
e x c a v a t i o n program u n d e r t a k e n d u r i n g t h e summer o f 1977. I n a d 
d i t i o n , p l o t s t o t e s t r e v e g e t a t i o n a t v a r i o u s s l o p e s have been 
d e v e l o p e d . A w i d e v a r i e t y o f r e v e g e t a t i o n s p e c i e s , s u i t a b l e f o r 
e s t a b l i s h m e n t o f v e g e t a t i o n i n t h e d r y c l i m a t e a t Hat Creek were 
examined and t w e l v e were s e l e c t e d f o r t e s t i n g . Three seed m i x e s 
o f f o u r s p e c i e s each were p r e p a r e d . Each m a t e r i a l was t e s t e d 
f o r n u t r i e n t s and a p p r o p r i a t e f e r t i l i z e r was added d u r i n g s e e d i n g . 
M a t e r i a l t e s t p l o t s were hand seeded w i t h t h e t h r e e d i f f e r e n t seed 
m i x e s w h i l e p l o t s t o t e s t r e v e g e t a t i o n a t d i f f e r e n t s l o p e s were 
h y d r o s e e d e d u s i n g o n l y one seed m i x , a mulch and b i n d e r . A 
m o n i t o r i n g program w i l l be u n d e r t a k e n t o d e t e r m i n e emergence 
s u c c e s s and p r o d u c t i v i t y o f s p e c i e s under each f i e l d t e s t c o n d i t i o n . 
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RECLAMATION PLANNING AT HAT CREEK, B.C. 

INTRODUCTION 

The Hat Creek V a l l e y l i e s w i t h i n t h e I n t e r i o r Dry B e l t o f B r i t i s h 
C o l u m b i a , a p p r o x i m a t e l y midway between t h e towns o f Cache Creek 
and L i l l o o e t ( F i g u r e 1 ) . The f l o o r o f t h e upper v a l l e y r a n g e s i n 
e l e v a t i o n f r o m 850 m (2800 f e e t ) a t t h e n o r t h end t o about 1220 m 
(4000 f e e t ) a t t h e s o u t h end. The v a l l e y i s a p p r o x i m a t e l y 26 km 
(16 m i l e s ) i n l e n g t h and 3-6 km (2-4 m i l e s ) i n w i d t h . 

The a r e a i s t y p i c a l l y warm and d r y t h r o u g h t h e summer and c o l d 
and d r y t h r o u g h o u t t h e w i n t e r . The t o t a l p r e c i p i t a t i o n i s 
r e l a t i v e l y low, mean a n n u a l p r e c i p i t a t i o n b e i n g 32 cm (13 i n c h e s ) , 
about h a l f o f w h i c h f a l l s d u r i n g t h e g r o w i n g season. Mean s n o w f a l l 
f o r t h e a r e a i s 133 cm (52 i n c h e s ) . The extreme minimum t e m p e r a t u r e 
i n t h e w i n t e r i s -40°C, and t h e extreme summer maximum i s 34°C. 

Two m a j o r t y p e s o f v e g e t a t i o n o c c u r i n Upper Hat Creek V a l l e y . A 
s t e p p e zone l y i n g b elow t h e f o r e s t and o c c u p y i n g t h e v a l l e y f l o o r , 
and a d r y f o r e s t w h i c h c o m p r i s e s t h e l o w e r zones o f t h e montane 
f o r e s t , 

PROPOSED DEVELOPMENT 

There a r e two m a j o r c o a l d e p o s i t s i n t h e Upper Hat Creek V a l l e y 
( F i g u r e 2 ) , t h e ikl d e p o s i t c o n t a i n s p r o v e n and p r o b a b l e r e s e r v e s 
o f 585 m i l l i o n tonnes (645 m i l l i o n s h o r t t o n s ) w h i l s t 8 km (5 m i l e s ) 
t o t h e s o u t h t h e #2 d e p o s i t i s e s t i m a t e d t o c o n t a i n a p p r o x i m a t e l y 
t h r e e t i m e s t h a t amount. The c o a l i s low grade b u t s u i t a b l e f o r 
t h e r m a l use i n c o a l f i r e d e l e c t r i c power p l a n t s . The p r e s e n t 
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p r o p o s a l i s t o mine a p p r o x i m a t e l y 270 m i l l i o n t onnes (300 m i l l i o n ) 
s h o r t t o n s ) , f r o m d e p o s i t #1, o v e r 35 y e a r s t o s u p p l y a 2000 MW 
(n e t ) p o w e r p l a n t l o c a t e d on t h e upper benches a p p r o x i m a t e l y 5 km 
(3 m i l e s ) t o t h e e a s t o f t h e v a l l e y . As p r e s e n t l y e n v i s a g e d 
t h i s p r o p o s e d p o w e r p l a n t w o u l d be c o n s t r u c t e d i n f o u r s t a g e s w i t h 
t h e f i r s t u n i t i n o p e r a t i o n i n 1986. 

The mine w i l l be an open p i t d e s i g n e x t e n d i n g down, i n ben c h e s , 
215 m (700 f e e t ) below the v a l l e y f l o o r , w i t h an a p p r o x i m a t e 
d i a m e t e r at t h e s u r f a c e o f 3.0 km (9800 f e e t ) . A t o t a l l o o s e 

3 3 dumping volume o f 765 m i l l i o n m (1000 m i l l i o n y d ) o f w a s t e s 
w i l l be r e q u i r e d d u r i n g t h e l i f e o f t h e mine. Two major t y p e s 
o f w aste a r e e x p e c t e d : 

( i ) s u r f i c i a l g l a c i a l d e p o s i t s o f t i l l , sand and g r a v e l 

( i i ) p i t w a s t e , c o m p r i s e d o f v e r y weak r o c k s r a n g i n g f r o m 
c l a y e y s i l t s t o n e t o c o n g l o m e r a t e as w e l l as weak w a s t e 
m a t e r i a l s e g r e g a t e d f r o m c o a l i n t e r b e d s . 

P r e s e n t p l a n s i n d i c a t e t h a t much o f t h e s u r f i c i a l g l a c i a l m a t e r i a l s 
w i l l be u t i l i z e d i n t h e c o n s t r u c t i o n o f compacted dump r e t a i n i n g 
embankments t o be l o c a t e d a t t h e e n t r a n c e t o two n a t u r a l c o n t a i n 
ment a r e a s , Houth Meadows and M e d i c i n e Creek ( F i g u r e 2 ) . The 
o t h e r w a s t e m a t e r i a l s w o u l d be p l a c e d i n b e h i n d t h e s e enbankments. 
The dump s u r f a c e s w o u l d u l t i m a t e l y be b r o a d expanses g e n t l y s l o p e d 
a t between 20:1 (3°) and 10:1 (6°). 

Wi t h an assumed i n - s e r v i c e d a t e f o r t h e f i r s t power p l a n t u n i t o f 
1986, t h e m i n i n g o p e r a t i o n w o u l d commence a p p r o x i m a t e l y f o u r y e a r s 
e a r l i e r w i t h t h e s t r i p p i n g o f s u r f i c i a l m a t e r i a l s . R e v e g e t a t i o n 
w o u l d commence as soon as p o s s i b l e on w a s t e embankments, a r e a s 
d i s t u r b e d d u r i n g c o n s t r u c t i o n and o t h e r p o s s i b l e r e t a i n i n g s t r u c 
t u r e s a s s o c i a t e d w i t h t h e development as a whole. 
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OBJECTIVES OF RECLAMATION 

I n d e v i s i n g t h i s a s p e c t o f t h e r e c l a m a t i o n program B.C. Hydro has 
c o n s i d e r e d b o t h l o n g and s h o r t term o b j e c t i v e s . 

The r a p i d e s t a b l i s h m e n t o f v e g e t a t i o n on t h e d i s t u r b e d area- i s t h e 
p r i m a r y s h o r t t e r m g o a l . T h i s i s r e q u i r e d t o improve s u r f a c e 
s t a b i l i t y , by p r e v e n t i n g w i n d o r w a t e r - b o r n e e r o s i o n and t o enhance 
th e a e s t h e t i c s o f t h e wa s t e p i l e s . I n t h e l o n g t e r m , v e g e t a t i o n 
s h o u l d be s e l f s u s t a i n i n g and n o t r e q u i r e c o n t i n u e d a d d i t i o n s o f 
f e r t i l i z e r o r w a t e r ( i r r i g a t i o n ) . 

An e s s e n t i a l a s p e c t o f r e c l a m a t i o n p l a n n i n g i s t h e d e t e r m i n a t i o n o f 
the u l t i m a t e l a n d use o f t h e d i s t u r b e d a r e a s f o l l o w i n g r e c l a m a t i o n . 
I n g e n e r a l t e r m s , t h e p o t e n t i a l l a n d use s h o u l d n o t be l e s s t h a n t h a t 
p r i o r t o d i s t u r b a n c e . 

The p r e s e n t l a n d use i n t h e Hat Creek V a l l e y i s p r i m a r i l y d i r e c t e d 
towards c a t t l e r a n c h i n g . There a r e 13 i n d e p e n d e n t r a n c h i n g o p e r a t i o n s 
i n t h e v a l l e y o f w h i c h s i x w o u l d be d i r e c t l y a f f e c t e d . I n t o t a l , 
a p p r o x i m a t e l y 3300 h e c t a r e s (8300 a c r e s ) w o u l d be d i s t u r b e d by 
t h e mine and a s s o c i a t e d w a s t e dumps o f w h i c h t h e v a s t m a j o r i t y i s 
p r e s e n t l y u nimproved r a n g e l a n d . Long term use o r e x p l o i t a t i o n 
o f t he r e v e g e t a t e d w a s t e dumps has been examined. S e v e r a l a l t e r 
n a t i v e s have been c o n s i d e r e d ; f o r example, w i l d l i f e h a b i t a t , 
r e c r e a t i o n , a g r i c u l t u r e ( r a n c h i n g ) and f o r e s t r y . At p r e s e n t B.C. 
Hydro f a v o u r s a mixed a g r i c u l t u r e ( r a n c h i n g ) and w i l d l i f e h a b i t a t 
a l t e r n a t i v e s i n c e t h e s e a c t i v i t i e s c o n s t i t u t e t h e p r i m a r y l a n d use i n 
t h e a r e a o f development. 

RECLAMATION FOR THE HAT CREEK PROJECT 

I n June 1976, B.C. Hydro r e t a i n e d A c r e s C o n s u l t i n g S e r v i c e s L t d . t o 
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examine t h e w a s t e m a t e r i a l s t o be g e n e r a t e d f r o m d e p o s i t number 
one and t o s t u d y t h e c h a r a c t e r i s t i c s o f t h e s e m a t e r i a l s and t h e i r 
p o t e n t i a l f o r r e v e g e t a t i o n . 

At t h a t 3arly s t a g e o n l y l a b o r a t o r y s c a l e s t u d i e s were u n d e r t a k e n . 
However, d u r i n g t h e summer o f 1977, a b u l k sample o f c o a l was mined 
i n o r d e r t o examine i t s c o m b u s t i o n c h a r a c t e r i s t i c s , i n an e x i s t i n g 
l a r g e s c a l e power p l a n t . Three t r e n c h e s were e x c a v a t e d , two t o 
e x t r a c t c o a l and a t h i r d t o t e s t s l o p e s t a b i l i t i e s i n weak ( c l a y ) 
m a t e r i a l . I n t o t a l 27,000 c u b i c m e t e r s o f w a s t e m a t e r i a l s were 
g e n e r a t e d . T h i s program a f f o r d e d an i d e a l o p p o r t u n i t y f o r ex
a m i n i n g i n g r e a t e r d e t a i l t h e d i f f e r e n t w a s t e m a t e r i a l s l i k e l y 
t o be e n c o u n t e r e d i n t h e f u l l - s c a l e o p e r a t i o n . 

PLANNING 

A number o f y e a r s a r e r e q u i r e d b e f o r e d e f i n i t e t r e n d s i n r e v e g e 
t a t i o n s u c c e s s can be e v a l u a t e d , e s p e c i a l l y i n an e n v i r o n m e n t 
such as t h a t f o u n d a t Hat Creek. F o r t h i s r e a s o n f i e l d r e v e g e 
t a t i o n t e s t s have been u n d e r t a k e n a t t h i s e a r l y s t a g e i n c o n j u n c t i o n 
w i t h t h e B u l k Sample Program. These e a r l y i n v e s t i g a t i o n s w i l l f o r m 
t h e b a s i s o f f u t u r e r e c l a m a t i o n p l a n n i n g and w i l l be u sed i n t h e 
development o f t h e optimum s i t e s p e c i f i c methods t h e r e b y r e d u c i n g t h e 
f u t u r e c o s t s , b o t h economic and e n v i r o n m e n t a l , o f r e c l a m a t i o n . 

Two s p e c i f i c t e s t programs have been u n d e r t a k e n a t Hat Creek. One 
i s d e s i g n e d t o t e s t t h e r e v e g e t a t i o n p o t e n t i a l o f s l o p e s o f d i f f e r e n t 
s t e e p n e s s . The second s t u d y i s i n t e n d e d t o examine t h e many w a s t e 
m a t e r i a l s l i k e l y t o be g e n e r a t e d and t o d e t e r m i n e t h e i r c h a r a c t e r 
i s t i c s as growth media. 

From d r i l l i n g d a t a t h e r e a r e known t o be a w i d e v a r i e t y o f w a s t e 
m a t e r i a l s w h i c h w o u l d be exposed d u r i n g t h e l i f e o f t h i s mine. 
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Each o f t h e s e m a t e r i a l s would be e x p e c t e d t o d i s p l a y d i f f e r e n t c h a r a c 
t e r i s t i c s as growth media. B.C. Hydro c o n s i d e r s i t i m p o r t a n t t o 
examine t h e s e c h a r a c t e r i s t i c s so t h a t t h e s e d a t a may be used i n 
d e s i g n i n g t h e waste p i l e c o n s t r u c t i o n sequence and mine e x c a v a t i o n 
p l a n s . 

Embankment P l o t s 

The b u l k o f t he waste a t each dump w i l l be s t o r e d b e h i n d a competent 
r e t a i n i n g embankment c o n s t r u c t e d i n s t a g e s ( F i g u r e 3 ) . The p r e l i m 
i n a r y d e s i g n i n d i c a t e s a v e r t i c a l r i s e o f 16 m (50 f e e t ) and a 
bench w i d t h o f 8 m (25 f e e t ) common t o each l i f t . W i t h such an 
arrangement i t i s e x p e c t e d t h a t r e c l a m a t i o n o f the embankment f a c e s 
may be c a r r i e d out as the dump i s c o n s t r u c t e d . The t y p e s o f m a t e r i a l s 
s e l e c t e d f o r t h e s e embankments have been i d e n t i f i e d as g l a c i a l 
t i l l a t M e d i c i n e Creek, and r e c e n t g r a v e l s a t Houth Meadows. These 
m a t e r i a l s e l e c t i o n s were made on the b a s i s o f t h e i r a v a i l a b i l i t y , 
g e o t e c h n i c a l p r o p e r t i e s and l o c a t i o n w i t h r e s p e c t t o the mine and 
waste dumps. 

P r e l i m i n a r y embankment d e s i g n i n d i c a t e s a s l o p e between benches o f 
2:1(26°) f o r each l i f t s t a g e , t h i s b e i n g t h e recommended g u i d e 
l i n e f r o m t h e B.C. Department o f Mine s and P e t r o l e u m R e s o u r c e s . 
T h i s s l o p e , based on r e c l a m a t i o n s t u d i e s i n t h e Kootenay C o a l f i e l d s , 
i s recommended as t h a t a t w h i c h v e g e t a t i o n can r e a d i l y e s t a b l i s h and 
at w h i c h s l o p e s t a b i l i t y may be a s s u r e d . G e o t e c h n i c a l c o n s u l t a n t s 
f o r B.C. Hydro have examined t h e m a t e r i a l s proposed f o r embankment 
c o n s t r u c t i o n and have i n d i c a t e d t h e i r s t a b l e a n g l e o f r e p o s e t o be 
a p p r o x i m a t e l y 35°. 

The d e s i g n s l o p e a n g l e s o f the embankment f a c e s a r e under c o n s i d e r a t i o n 
f o r two p r a c t i c a l r e a s o n s . F i r s t , t h e economics o f t h i s p l a n 
i n d i c a t e t h a t by u s i n g a s t e e p e r s l o p e between l i f t s , l e s s o v e r a l l 
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m a t e r i a l and t i m e w o u l d be r e q u i r e d and t h e r e f o r e t h e c o s t o f t h e 
embankment would be l e s s . Second, i f l e s s c o n s t r u c t i o n m a t e r i a l 
were r e q u i r e d , a g r e a t e r f l e x i b i l i t y w o u l d be p r o v i d e d t o t h e 
m i n i n g o p e r a t i o n ; s e p a r a t e e x c a v a t i o n s f o r s u i t a b l e embankment 
m a t e r i a l may thus be r e d u c e d o r a v o i d e d e n t i r e l y . 

B.C. Hydro has t h e r e f o r e u n d e r t a k e n t h e c o n s t r u c t i o n o f t e s t p l o t s 
t o examine t h e p o t e n t i a l f o r r e v e g e t a t i o n embankment m a t e r i a l s a t 
s l o p e s o f 22°, 26°, and 30° under Hat Creek c l i m a t i c c o n d i t i o n s . 

L o c a t i o n s f o r t h e s e t e s t a r e a s have been c a r e f u l l y s e l e c t e d t o 
s i m u l a t e as c l o s e l y as p o s s i b l e , c o n d i t i o n s t o be e n c o u n t e r e d by 
the embankments p r o p e r , e.g. a s p e c t , e l e v a t i o n . 

Waste M a t e r i a l P l o t s 

I t i s ap p a r e n t t h a t t h e r e w i l l be a number o f d i f f e r e n t w a s t e 
m a t e r i a l s g e n e r a t e d at t h i s mine. I t i s as y e t u n c e r t a i n w h i c h 
m a t e r i a l s w i l l be p r e s e n t , o r d e s i r a b l e , on t h e was t e dump s u r f a c e s 
a t t h e c o m p l e t i o n o f t h e p r o j e c t . 

The B u l k Sample Program p r o v i d e d t h e o p p o r t u n i t y t o o b t a i n s u i t a b l e 
q u a n t i t i e s o f w a s t e s u f f i c i e n t f o r f i e l d p l o t s . The f i e l d p l o t s 
were d e s i g n e d t o t e s t t h e p o t e n t i a l o f t h e v a r i o u s media t o s u p p o r t 
p l a n t growth and t o d e t e r m i n e optimum v e g e t a t i o n s p e c i e s / w a s t e 
m a t e r i a l c o m b i n a t i o n s . The r e s u l t s o f t h i s work w o u l d be used i n 
th e s e l e c t i o n o f m a t e r i a l s f o r s u r f a c i n g t h e was t e dumps. 

PROGRAM 

Waste M a t e r i a l s 

P r e l i m i n a r y E v a l u a t i o n 

P r i o r t o t h e commencement o f e x c a v a t i o n f o r the B u l k Sample Program 
a p r e l i m i n a r y s o i l s u r v e y was u n d e r t a k e n w i t h t h e a s s i s t a n c e o f 
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Mr. A. Dawson and Mr. R. K l i n e o f t h e B.C. M i n i s t r y o f A g r i c u l t u r e . 
S o i l p a r e n t m a t e r i a l s l i k e l y t o be e n c o u n t e r e d d u r i n g t h e t r e n c h i n g 
program were examined. T e s t s on s e l e c t e d samples were c a r r i e d out 
a t t h e M i n i s t r y o f A g r i c u l t u r e ' s S o i l T e s t i n g L a b o r a t o r y i n Kelowna. 

The r e s u l t s i n d i c a t e d t h a t t h e s e s o i l s were g e n e r a l l y a l k a l i n e w i t h 
t h e p r e s e n c e o f f r e e c a r b o n a t e s a t 20 cm o r deeper and t h a t n i t r o g e n 
and phosphorus were t h e common l i m i t i n g m i c r o n u t r i e n t s . Extreme 
v a r i a b i l i t y was n o t e d b o t h v e r t i c a l l y and s p a t i a l l y between t h e s o i l 
p r o f i l e s sampled. I n a d d i t i o n t h e t o p s o i l t h i c k n e s s f o r s t r i p p i n g 
p u r p o s e s was i d e n t i f i e d . 

The s o i l s u r v e y i n c o m b i n a t i o n w i t h t h e i n f o r m a t i o n o b t a i n e d f r o m 
t h e d r i l l c o r e and d r i l l c o r e l o g s was used i n s e l e c t i n g , f o r 
s t o c k p i l i n g , i n d i v i d u a l w a s t e m a t e r i a l s f r o m t h e t r e n c h e s d u r i n g 
e x c a v a t i o n . 

D e t a i l e d M a t e r i a l S e l e c t i o n 

Seven d i f f e r e n t m a t e r i a l s were s e l e c t e d from t h e e x c a v a t i o n o f t h e 
t h r e e b u l k sample t r e n c h e s , and a p p r o x i m a t e l y 300 c u b i c m e t r e s o f 
each t y p e were s e p a r a t e d and s t o c k p i l e d f o r f u r t h e r t e s t i n g . 

M a t e r i a l s e l e c t i o n was based on such g r o s s s o i l c h a r a c t e r i s t i c s 
as c o l o u r , p r e l i m i n a r y t e x t u r a l d a t a , pH, e l e c t r i c a l c o n d u c t i v i t y 
and c a r b o n a t e p r e s e n c e . T h i s i n f o r m a t i o n was g e n e r a t e d on s i t e 
a t a s m a l l f i e l d l a b o r a t o r y . 

The f o l l o w i n g s e v e n w a s t e m a t e r i a l s were s e l e c t e d : b e n t o n i t i c 
c l a y , baked c l a y , c o l l u v i u m , c a r b o n a c e o u s s h a l e , c o a l w a s t e , ( r e j e c t ) , 
g l a c i a l g r a v e l s and a g r i t s t o n e / s i l t s t o n e mix. I n a d d i t i o n t o 
t h e s e w a s t e s , a l a r g e sample o f f l y ash prod u c e d f r o m c o a l 
c o m b u s t i o n t e s t s was r e t u r n e d t o t h e v a l l e y and i n c l u d e d i n t h e 
w a s t e m a t e r i a l t e s t program. 
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M a t e r i a l s t o be u t i l i z e d i n t h e c o n s t r u c t i o n o f w a s t e embankments 
were l o c a t e d and c h a r a c t e r i z e d i n a s i m i l a r manner as above. 

A l l t h e s e m a t e r i a l s were s u b s e q u e n t l y a n a l y z e d i n g r e a t e r d e t a i l a t 
the M i n i s t r y o f t h e Environment and t h e M i n i s t r y o f A g r i c u l t u r e 
l a b o r a t o r i e s i n Kelowna. T a b l e 1 i n d i c a t e s some o f t h e p r o p e r t i e s 
o f t h e s e m a t e r i a l s and t h e recommended f e r t i l i z e r a p p l i c a t i o n 
r a t e s . 



TABLE 1 

ANALYSIS OF SUBSURFACE SOIL MATERIALS 

DESCRIPTION 
ORGANIC 
MATTER 

% 
pH 
(H 2 0) 

SALTS 
mmho/cm 

AVAILABLE PLANT NUTRIENTS NUTRIENTS TO BE APPLIED 
FOR A GRASS-LEGUME CROP 

DESCRIPTION 
ORGANIC 
MATTER 

% 
pH 
(H 2 0) 

SALTS 
mmho/cm 

kg/ha ppm NUTRIENT RECOMMENDED 
kg/ha 

DESCRIPTION 
ORGANIC 
MATTER 

% 
pH 
(H 2 0) 

SALTS 
mmho/cm N P K Ca Mg S N P K 

Aleece Lake 

Colluvium 0 . 6 8 . 7 6 . 0 0 35 8 242 11127 1120+ 30+ 2 2 - 3 4 135 67 

Carbonaceous shale 3 0 . 4 4 . 5 3 . 0 0 108 18 263 6686 1120+ 30+ 2 2 - 3 4 112 56 

Bentonitic c l a y 0 . 9 7 .9 8 . 6 0 6 11 1100 10154 1120+ 30+ 2 2 - 3 4 135 0 

Baked clay 0 . 8 7 . 8 3 . 3 0 2 36 898 10503 1120+ 30+ 2 2 - 3 4 67 0 

G l a c i a l gravels 1.7 8 . 0 0 . 4 8 6 12 423 10005 1120+ 30+ 2 2 - 3 4 135 0 - 4 5 

Coal Waste 30+ 5 . 0 3 . 2 0 18 19 662 4968 1120+ 30+ 2 2 - 3 4 112 0 

G r i t s t o n e 0 . 5 8 . 4 3 . 0 0 1 25 608 4027 1120+ 30+ 2 2 - 3 4 90 0 

F l y Ash 2 . 8 7 . 7 2 . 9 5 62 63 185 3690 253 N.A. 2 2 - 3 4 78 90 

T o p s o i l 7 .0 7 .4 0 . 6 0 17 45 1053 11200+ 1120+ 30+ 2 2 - 3 4 45 0 

Houth Meadows 

Recent gravels 0 . 9 8 . 1 0 . 2 4 4 19 219 5990 734 1 0 . 6 2 2 - 3 4 112 78 

T o p s o i l 3 . 9 7 .7 0 . 4 0 40 33 553 10979 1120+ 1 3 . 4 2 2 - 3 4 78 0 

Medicine Creek 

T i l l 1.2 8 . 2 0 . 3 2 2 11 388 9215 1120+ 1 9 . 4 2 2 - 3 4 135 0 - 4 5 

N.A. - not analyzed 
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M a t e r i a l C h a r a c t e r i z a t i o n 

A l i s t o f t h e p a r a m e t e r s chosen t o a s s i s t i n c h a r a c t e r i z i n g t h e 
waste m a t e r i a l s i s p r e s e n t e d i n T a b l e 2. 

TABLE 2 
SELECTED SOIL PARAMETERS FOR WASTE CHARACTERIZATION 

- pH 
- e l e c t r i c a l c o n d u c t i v i t y 
- m a c r o n u t r i e n t s 
- b o r o n 
- o r g a n i c m a t t e r 
- t e x t u r e 
- c o l o u r 

- c a t i o n exchange c a p a c i t y 
- e x c h a n g a b l e c a t i o n s 
- s e l e c t e d t r a c e element 

a n a l y s i s ( a v a i l a b l e ) 
- s o l u b l e s a l t s 
- c a r b o n a t e p r e s e n c e 

G e n e r a l l y t h e w a s t e m a t e r i a l s e x h i b i t a l k a l i n e s o i l r e a c t i o n ; 
c o a l w a s t e and ca r b o n a c e o u s s h a l e a r e e x c e p t i o n s and a r e 
a c i d i c . The f a v o u r e d pH f o r s o i l s u p p o r t i n g most t y p e s o f veg
e t a t i v e c o v e r i s ne a r n e u t r a l . V a l u e s r a n g i n g between 6.0 and 
8.0 have been r e p o r t e d as t h e r a n g e p r e f e r r e d by most g r a s s s p e c i e s . 

The e l e c t r i c a l c o n d u c t i v i t y o f t h e m a j o r i t y o f t h e was t e m a t e r i a l s 
i s moderate t o h i g h . S o i l c o n d u c t i v i t y i s a measure o f t h e 
c o n c e n t r a t i o n o f s o l u b l e s a l t s i n t h e s o i l s o l u t i o n . H i g h s a l t 
c o n t e n t s cause a d v e r s e s o i l c o n d i t i o n s and r e s u l t i n poor e s t a b l i s h 
ment o f v e g e t a t i o n . The l i m i t i n g v a l u e f o r s u i t a b l e s o i l c o n d u c t i v i t y , 
d e p e n d i n g on t h e v e g e t a t i v e s p e c i e s grown, i s from 2 mmhos/cm t o 
8 mmhos/cm. 

D e f i c i e n c i e s i n s o i l n i t r o g r e n and phosphorous a r e common t o a l l t h e 
wast e m a t e r i a l s t e s t e d . A p p l i c a t i o n s o f p o t a s s i u m a r e r e q u i r e d f o r 
optimum p l a n t growth on a number o f t h e m a t e r i a l s . Other macro-
n u t r i e n t s , c a l c i u m , magnesium and s u l p h u r a r e a v a i l a b l e i n adequate 

amounts. 
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The o r g a n i c m a t t e r c o n t e n t o f t h e c o a l w a s t e m a t e r i a l and t h e 
c a rbonaceous s h a l e i s v e r y h i g h , a p p r o x i m a t e l y 30%. The m a j o r i t y 
o f t h e w a s t e m a t e r i a l s , however, c o n t a i n v e r y l i t t l e o r g a n i c m a t t e r , 
i n t h e o r d e r o f 1% o r l e s s . O r g a n i c m a t t e r has a h i g h c a t i o n ex
change c a p a c i t y and t h e r e f o r e has t h e a b i l i t y t o h o l d p l a n t 
n u t r i e n t s i n t h e s o i l . I t i s a l s o composed o f p o t e n t i a l n u t r i e n t s 
r e q u i r e d f o r p l a n t growth. Depending on t h e d e g ree o f d e c o m p o s i t i o n , 
i t can a c t t o p r o v i d e some s u r f a c e p r o t e c t i o n and s t a b i l i z a t i o n 
of the s o i l s t r u c t u r e . 

The w i d e r a n g e o f c o l o u r s e x h i b i t e d by t h e w a s t e m a t e r i a l s a t Hat 
Creek i s s t r i k i n g . The c o l o u r o f t h e w aste m a t e r i a l s d i r e c t l y 
a f f e c t s t h e h e a t a b s o r p t i o n o f t h e m a t e r i a l . Under h o t , d r y c o n
d i t i o n s t h e w a s t e m a t e r i a l s e x h i b i t i n g v e r y d a r k c o l o u r s ( l o w c o l o u r 
v a l u e s ) may be l i m i t i n g i n t h e e s t a b l i s h m e n t o f v e g e t a t i o n due t o 
e x c e s s i v e t e m p e r a t u r e s t r e s s . 

A d i v e r s i t y o f s o i l t e x t u r e s i s common t o the w aste m a t e r i a l s t e s t e d . 
The t e x t u r e o f the s o i l m a t e r i a l p l a y s a m a j o r r o l e i n t h e s t o r a g e o f 
a v a i l a b l e w a t e r as w e l l as b e i n g a m a j or p a r a m e t e r i n d e t e r m i n i n g 
t h e e r o s i o n c h a r a c t e r i s t i c o f a m a t e r i a l . 

V e g e t a t i o n 

I n p r e p a r a t i o n f o r seed s e l e c t i o n f o r t h e r e v e g e t a t i o n t e s t p l o t s , a 
s u r v e y o f e x i s t i n g v e g e t a t i o n i n t h e Hat Creek V a l l e y was u n d e r t a k e n 
w i t h t h e a s s i s t a n c e o f M e s s r s . A. Bawtree and J . Ryder o f t h e B.C. 
M i n i s t r y o f A g r i c u l t u r e i n Kamloops. A w i d e v a r i e t y o f h e r b s , f o r b s 
and s h r u b s t y p i c a l f o r t h i s a r e a ' s c l i m a t e and s o i l s were i d e n t i f i e d . 
F o l l o w up d i s c u s s i o n s were h e l d and p r o v e d i n v a l u a b l e i n t h e e v a l u a 
t i o n and s e l e c t i o n o f c a n d i d a t e s p e c i e s f o r r e v e g e t a t i o n t e s t s . 
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The s e l e c t i o n o f v e g e t a t i o n s p e c i e s was based on t h e f o l l o w i n g 
c o n s i d e r a t i o n s : S p e c i e s had t o be s u i t a b l e f o r t h e l o n g c o l d w i n t e r s 
and h o t d r y summers p r e v a l e n t i n t h e Hat Creek V a l l e y . S p e c i e s 
under c o n s i d e r a t i o n were r e v i e w e d t a k i n g i n t o a c c o u n t t h e p r o 
p e r t i e s o f t h e w a s t e m a t e r i a l s t o be e n c o u n t e r e d . I n a d d i t i o n , 
seed had t o be a v a i l a b l e i n s u f f i c i e n t q u a n t i t i e s and i n a 
v i a b l e s t a t e ; agronomic s p e c i e s were t h e r e f o r e c hosen r a t h e r 
t h a n n a t i v e s p e c i e s . 

Seed was a p p l i e d i n mixes o f f o u r s p e c i e s each. W h i l s t a d i v e r 
s i t y o f r o o t i n g systems w o u l d a i d i n t h e s t a b i l i z i n g o f a s u r f a c e , 
c a r e was e x e r c i s e d when making up seed m i x e s , t o e n s u r e t h a t t h e 
v a r i o u s s p e c i e s were c o m p a t i b l e i n terms o f r o o t i n g c o m p e t i t i o n . 

Each seed m i x c o n t a i n e d a t l e a s t one p e r e n n i a l legume and one g r a s s 
s p e c i e s w h i c h made up a p p r o x i m a t e l y 2 5 % and 4 0 % o f t h e m i x , by 
number o f s e e d s , r e s p e c t i v e l y . The r e m a i n i n g 3 5 % o f t h e m i x was 
made up w i t h s p e c i e s t h a t may e s t a b l i s h q u i c k l y o r be s u i t a b l e under 
a v a r i e t y o f s o i l c o n d i t i o n s . I t was r e a s o n e d t h a t t he a n n u a l 
s p e c i e s w o u l d d i e out a f t e r t h e f i r s t y e a r by w h i c h t i m e t he 
p e r e n n i a l s w o u l d be s u f f i c i e n t l y e s t a b l i s h e d t o t a k e t h e i r p l a c e . 
Legumes were i n c l u d e d w i t h g r a s s e s i n t h e seed m i x s i n c e t h e y have 
t h e a b i l i t y t o f i x a t m o s p h e r i c n i t r o g e n and w o u l d be most u s e f u l 
i n t h e n i t r o g e n d e f i c i e n t s o i l s , t y p i c a l o f Hat Creek. The seed 
m i x e s u t i l i z e d a t Hat Creek a r e p r e s e n t e d i n T a b l e 3. 

The t o t a l seed a p p l i c a t i o n r a t e o f a p p r o x i m a t e l y 2,150 seeds p e r 
sq u a r e metre (200 seeds p e r s q u a r e f o o t ) was a r b i t r a r i l y e s t a b l i s h e d . 
Assuming an 80% g e r m i n a t i o n r a t e t h e number o f s e e d l i n g s p e r s q u a r e 
metre w o u l d be 1,720 (160 s e e d l i n g s p e r s q u a r e f o o t ) . T h i s r a t e 
s h o u l d be adequate t o s u p p l y s u f f i c i e n t ground c o v e r and y e t a v o i d 
e x c e s s i v e c o m p e t i t i o n between p l a n t s f o r t h e l i m i t e d a v a i l a b l e 
m o i s t u r e and n u t r i e n t s . The s u i t a b i l i t y o f t h i s a p p l i c a t i o n r a t e 
w i l l be f u r t h e r e v a l u a t e d when r e s u l t s f r o m f i e l d t r i a l s a r e o b t a i n e d . 
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TABLE 3 

EXPERIMENTAL SEED MIXES 

GRASS OP LEGUME (VARIETY) % BY NUMBER OF SEED 

SEED MIX I 

CRESTED WHEATGRASS (NORDAN) 41 

CANADA BLUEGRASS 29 

ALFALFA (DRYLANDER) 26 

FALL RYE 4 

APPLICATION RATE 57 KG/HA 

SEED MIX I I 

RUSSIAN WILD RYE GRASS 39 

SLENDER WHEATGRASS 18 

SAINFOIN (MELROSE) 25 

SWEET CLOVER 18 

APPLICATION RATE 108 KG/HA 

SEED MIX I I I 

SMOOTH BROMEGRASS (MANCHAR) 19 

STREAMBRANK WHEATGRASS 39 

CANADA BLUEGRASS (RUBENS) 14 

DOUBLE CUT RED CLOVER 28 

APPLICATION RATE 48 KG/HA 
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The t e s t p l o t s were a l l seeded i n t h e f a l l i n o r d e r t h a t maximum 
use c o u l d be made o f m o i s t u r e a c c u m u l a t e d o v e r t h e w i n t e r months, 
f o r e a r l y growth i n t h e s p r i n g . 
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T e s t P l o t D e s i g n and C o n s t r u c t i o n  

S l o p e T e s t P l o t s 

G e n e r a l C o n s i d e r a t i o n s The t e s t p l o t s were d e s i g n e d t o s i m u l a t e , as 
c l o s e l y as p o s s i b l e , an expanse o f w a s t e embankment. As p r e v i o u s l y 
m e n t i o n e d p r e l i m i n a r y d e s i g n o f t h e s e s t r u c t u r e s c a l l s f o r c o n s t r u c t i o n 
o f 16 m (50 f e e t ) l i f t s . T h e r e f o r e t h e t e s t p l o t s have common 
16 m v e r t i c a l r i s e s w i t h t h e s l o p e l e n g t h s d i f f e r i n g d e p e n d i n g on 
g r a d i e n t . 

Three d i f f e r e n t s l o p e s , 22°, 26° and 30° were s e l e c t e d t o p r o v i d e 
a w i d e range. The 22° s l o p e was i n c l u d e d i n o r d e r t o a v o i d a b i a s 
toward s t e e p e r s l o p e . P l o t w i d t h s were r e s t r i c t e d t o 16 m (50 f e e t ) 
p e r s l o p e . T h i s was chosen a r b i t r a r i l y as a s u f f i c i e n t w i d t h t o 
p r e v e n t any edge e f f e c t s f r o m d i s t o r t i n g t h e r e s u l t s . S l o p e l e n g t h s 
were as f o l l o w s : 

S l o p e S l o p e L e n g t h (m) ( f t ) 
22° 40.5 133 
26° 34.7 114 
30° 30.5 100 

A l l s l o p e d a r e a s were h y d r o s e e d e d . One seed m i x was used on a l l 
p l o t s t o a v o i d e x c e s s i v e l y c o m p l i c a t i n g t h e e x p e r i m e n t . Seed m i x 
I , mulch (2242 kg/ha S i l v a F i b r e ) , c h e m i c a l b i n d e r ( D o w e l l J197 
13.5 kg/ha) and f e r t i l i z e r ( T a b l e 1) were " h y d r o " s p r e a d i n one 
a p p l i c a t i o n . 

T e s t p l o t s were f e n c e d t o e n s u r e t h a t g r a z i n g l i v e s t o c k d i d not 
i n t e r f e r e w i t h t h e e x p e r i m e n t s . 

Houth Meadows The p l o t s a r e l o c a t e d i m m e d i a t e l y t o t h e n o r t h o f t h e 
p r o p o s e d embankment l o c a t i o n , e l e v a t i o n , 900 m, and a s p e c t , ESE, 
a r e t h e r e f o r e d u p l i c a t e d . These a r e a s were p r e p a r e d by c l e a r i n g and 
r e c o n t o u r i n g an expanse o f h i l l s i d e and t r u c k i n g i n s u f f i c i e n t 
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g r a v e l f r o m T r e n c h B, t o p r o v i d e a p p r o x i m a t e l y a i m deep l a y e r . 
Each 16 m w i d e p l o t was d i v i d e d i n t o two h a l v e s , one h a l f b e i n g 
t r e a t e d w i t h a t h i n l a y e r (5 cm) o f t o p s o i l . 

Most o f t h e l o w e r "bench" a r e a was a l s o h y d r o s e e d e d . A g a i n 
s e e d , f e r t i l i z e r and mulch were s p r e a d i n one a p p l i c a t i o n , 
however, t h e mulch r a t e was r e d u c e d t o 1350 kg/ha (1200 l b / a c r e ) 
and t h e b i n d e r was o m i t t e d . 

M e d i c i n e C r e e k The M e d i c i n e Creek V a l l e y i s l o c a t e d on t h e e a s t 
s i d e o f Hat Creek V a l l e y . The p r o p o s e d embankment w o u l d t h e r e f o r e 
f a c e a l m o s t due w e s t . I t was c o n s i d e r e d t h a t an embankment w i t h 
such an a s p e c t w o u l d be warmer and t h e r e f o r e d r i e r . C o n s e q u e n t l y 
i t may be more d i f f i c u l t f o r v e g e t a t i o n t o e s t a b l i s h . An a r e a 
o f s i m i l a r e l e v a t i o n , 1035 m, and a s p e c t c l o s e t o t h e l o c a t i o n o f 
t h e p r o p o s e d w a s t e embankment was s e l e c t e d . The s u r f i c i a l m a t e r i a l 
i n t h i s l o c a t i o n i s g l a c i a l t i l l , and s i n c e t h i s w o u l d be t h e m a t e r i a l 
o f w h i c h t h e embankment w o u l d be c o n s t r u c t e d , t h e r e was no need t o 
i m p o r t m a t e r i a l f o r t h e t e s t p l o t s . The v e g e t a t e d a r e a was a l r e a d y 
q u i t e s t e e p , 22°-26°. T o p s o i l was s t r i p p e d f r o m t h e a r e a and, f o l l o w i i 
r i p p i n g t o a d e p t h o f about 0.7 m (2 f e e t ) , t h e s l o p e was r e c o n t o u r e d 
t o t h e r e q u i r e d d i m e n s i o n s . As a r e s u l t o f t h e d i f f i c u l t y i n 
d e l i v e r i n g t o p s o i l , t h i s t r e a t m e n t was o m i t t e d f r o m t h e M e d i c i n e Creek 
t e s t p l o t s . 

The e n t i r e a r e a was h y d r o s e e d e d as b e f o r e . A g a i n t h e l o w e r "bench" 
a r e a s r e c e i v e d a s m a l l e r mulch a p p l i c a t i o n and no b i n d e r . 

Waste M a t e r i a l T e s t P l o t s 

Growth t e s t s o f v e g e t a t i o n on a w i d e v a r i e t y o f w a s t e m a t e r i a l s i s 
b e i n g c o n d u c t e d a t a s i t e n e a r A l e e c e Lake. T h i s l o c a t i o n was 
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s e l e c t e d f o r t h e f o l l o w i n g r e a s o n s : 
(a) i t has an e l e v a t i o n a p p r o x i m a t e l y e q u a l t o t h a t o f t h e 

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

(b) i t i s l o c a t e d i n a r e l a t i v e l y f l a t and open a r e a t o expose 
i t more r e a s o n a b l y t o t h e p r e v a i l i n g e l e m e n t s . 

(c) i t i s a l o c a t i o n u n l i k e l y t o be d i s t u r b e d by t h e p r o p o s e d 
m i n i n g o p e r a t i o n f o r s e v e r a l y e a r s . 

The A l e e c e Lake s i t e i s t o t h e west o f t h e p r o p o s e d mine. The a r e a 
has an e l e v a t i o n o f 1067 m (3500 f e e t ) and i s p r e s e n t l y l o c a t e d on 
t h e u l t i m a t e boundary o f t h e open p i t . The a r e a around t h e p l o t s 
was f e n c e d t o p r e v e n t damage by c a t t l e . 

The p l o t s were d e s i g n e d t o have d i m e n s i o n s o f a p p r o x i m a t e l y 
16 m x 16 m x 1 m. T o p s o i l was s p r e a d o v e r h a l f t h e s u r f a c e a r e a 
t o a de p t h o f 5 cm. I n o r d e r t o t e s t each seed m i x i n d e p e n d e n t l y 
t h e p l o t s were f u r t h e r d i v i d e d i n t o t h r e e s u b p l o t s . Thus each seed 
m i x was a p p l i e d t o an a r e a o f 16 m x 5 m, h a l f o f w h i c h was d r e s s e d 
w i t h t o p s o i l . P l o t s were seeded and f e r t i l i z e d u s i n g a hand h e l d 
c y c l o n e s e e d e r . To p r e v e n t c r o s s c o n t a m i n a t i o n , a d j o i n i n g t e s t 
s t r i p s on each p l o t were o v e r l a i n w i t h p l a s t i c s h e e t s . 

M o n i t o r i n g and E v a l u a t i o n 

A program i s b e i n g e s t a b l i s h e d t o m o n i t o r v e g e t a t i o n p r o g r e s s a t 
t h e v a r i o u s t e s t a r e a s . T h i s program w i l l be d e s i g n e d t o o b t a i n 
i n f o r m a t i o n on t h e s u c c e s s o f s e e d l i n g emergence, by l a t e s p r i n g , 
and t o e s t i m a t e t h e p r o d u c t i v i t y o f t h e s e s o i l m a t e r i a l s by 
d e t e r m i n i n g t h e a e r i a l biomass p r o d u c t i o n a t t h e end o f t h e g r o w i n g 
season. 

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

DISCUSSION RELATED TO F.G. MATHORN AND D.K. McQUEEN'S PAPER 

There was no d i s c u s s i o n about t h i s p a per. 
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Paper P r e s e n t e d 
by: 

R.H. Grouse 
V i c e P r e s i d e n t - M i n i n g 

Crows Nest I n d u s t r i e s L t d . 
F e r n i e , B.C. 
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RECLAMATION PLANNING FOR THE LINE CREEK PROJECT 

The p r o p o s e d Thomas F. G l e e d M i n e , p a r t o f t h e L i n e Creek C o a l P r o j e c t , 
w i l l be l o c a t e d on L i n e Creek R i d g e i n t h e Crowsnest Pass a r e a o f 
s o u t h e a s t e r n B.C. I t i s a p p r o x i m a t e l y 12 m i l e s n o r t h e a s t o f Sparwood 
and 9 m i l e s s o u t h e a s t o f E l k f o r d , and l i e s a t an e l e v a t i o n , a t i t s 
h i g h e s t p o i n t , o f 6800 f e e t . The p l a n n e d wash p l a n t w i l l be a d j a c e n t 
t o t h e C P . R a i l F o r d i n g Spur i n E l k V a l l e y a t an e l e v a t i o n o f 4200 
f e e t , n e a r t h e c o n f l u e n c e o f F o r d i n g and E l k R i v e r s , 5-|- m i l e s down
s t r e a m f r o m t h e mine s i t e . 

Crows Nest I n d u s t r i e s , a r e c e n t l y a c q u i r e d w h o l l y - o w n e d s u b s i d i a r y 
o f S h e l l Canada R e s o u r c e s , h o l d s f e e l a n d s and c o a l l i c e n c e s i n 
t h i s a r e a . A t o t a l o f 18,650 a c r e s o f c o a l l i c e n c e s a r e d e d i c a t e d 
t o t h e L i n e Creek C o a l P r o j e c t , o f w h i c h a p p r o x i m a t e l y 350 a c r e s 
w i l l a c t u a l l y be mined. 

I n 1976 C.N.I, s i g n e d an O p t i o n Agreement w i t h M i t s u i T r a d i n g 
Company o f Tokyo, Japan t o j o i n t l y u n d e r t a k e a f e a s i b i l i t y s t u d y 
o f t h e p r o p o s e d p l a n . T h i s s t u d y was c o m p l e t e d i n O c t o b e r 1977, 
and M i t s u i has r e c e n t l y e x e r c i s e d t h e i r o p t i o n t o a c q u i r e up t o 
49 p e r c e n t e q u i t y i n t e r e s t i n t h e L i n e Creek P r o j e c t . 

C o n s i d e r a b l e e f f o r t and expense has gone i n t o e x p l o r a t i o n and 
e v a l u a t i o n o f t h e L i n e Creek P r o j e c t o v e r s e v e r a l y e a r s , and i t 
now s t a n d s a t a p o i n t where i t has r e c e i v e d government a p p r o v a l 
o f t h e Stage I I E n v i r o n m e n t a l Study w h i c h was c o m p l e t e d by 
B.C. R e s e a r c h . S t a g e I I I o f t h e C o a l Development Assessment 
P r o c e d u r e i s now b e i n g p r e p a r e d . A comment w i l l be made on t h e 
C o a l G u i d e l i n e s p r o c e d u r e l a t e r i n t h i s p r e s e n t a t i o n . 

R e c l a m a t i o n p l a n n i n g has been a m a j o r p a r t o f t h e t o t a l d e v e l o p -
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ment e f f o r t f o r t h i s p r o j e c t . M i n e d e s i g n has i n c l u d e d r e g u l a r l y 
s c h e d u l e d r e c l a m a t i o n a c t i v i t i e s t o keep temporary n e g a t i v e 
e n v i r o n m e n t a l changes t o a minimum. I n o t h e r w o r d s , r e c l a m a t i o n 
was i n c l u d e d from t h e o r i g i n a l c o n c e p t r a t h e r t h a n i t b e i n g an 
a f t e r t h o u g h t . 

The m i n i n g method w i l l be a c o n v e n t i o n a l s h o v e l - t r u c k o p e r a t i o n 
f o r r e m o v i n g w a s t e m a t e r i a l s . C o a l w i l l be r e c o v e r e d w i t h 
h y d r a u l i c e x c a v a t o r s and t r u c k h a u l e d t o an i n - p i t b r e a k e r 
s t a t i o n t h a t w i l l d i s c h a r g e o n t o a b e l t c o n v e y i n g s y s t e m f o r 
t r a n s p o r t i n g c o a l f r o m L i n e R i d g e t o a s e r i e s o f b i n s l o c a t e d 
i n t h e upper v a l l e y o f L i n e Creek. P r o d u c t w i l l be r e c l a i m e d 
f r o m t h e s e b i n s w i t h a 17-yard f r o n t - e n d l o a d e r i n t o 7 0 - t o n 
b o t t o m dump t r a i l e r s hooked two i n tandem p e r t r u c k , and h a u l e d 
o v e r a 4 0 - f o o t w i d e , paved r o a d , a d i s t a n c e o f 5.5 m i l e s t o t h e 
wash p l a n t . A p p r o x i m a t e l y 40 m i l l i o n raw m e t r i c t o n s o f c o a l w i l l 
be mined o v e r t h e 20-year l i f e o f t h e p r o j e c t . 

M i n e d e s i g n c a l l s f o r r e m oving 240 m i l l i o n bank y a r d s o f wa s t e 
from mine p i t s i n t o an a r e a we have l a b e l l e d West L i n e Creek 
Canyon, on t h e west s i d e o f L i n e R i d g e . The e x i s t i n g s m a l l 
s t r e a m i n t h e dump canyon w i l l be d i v e r t e d i n t o a s t a g e -
c o n s t r u c t e d 1-| m i l e c h a n n e l t o keep t h e s t r e a m and r u n o f f w a t e r 
from e r o d i n g dumps. F i n a l d i s c h a r g e o f t h i s d i v e r s i o n c h a n n e l 
w i l l be d e s i g n e d a f t e r e x p e r i e n c e has been g a i n e d f r o m p r e v i o u s 
s t a g e s . 

I n o r d e r t o m i n i m i z e s o l i d s i n p u t , a s e r i e s o f s e t t l i n g ponds 
w i l l i n t e r c e p t d r a i n a g e s f r o m t h e west s i d e o f L i n e Creek i n t h e 
ar e a o f m i n i n g a c t i v i t y . These ponds w i l l be c o n s t r u c t e d f i r s t 
i n t h e development. Water d r a i n i n g f r o m t h e dump and p i t a r e a s w i l l 
p ass t h r o u g h a syste m o f s e t t l i n g ponds p r i o r t o e n t e r i n g L i n e Creek. 
Alum w i l l be added when n e c e s s a r y a t t h e i n f l o w t o a p p r o p r i a t e 
ponds t o a c c e l e r a t e s e t t l i n g o f suspended m a t e r i a l . 
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A m a j o r e f f o r t has gone i n t o d e s i g n i n g w a s t e dumps t o o b t a i n s t a b i l i t y 
m i n i m i z e e r o s i o n p o t e n t i a l , and e s t a b l i s h e a r l y r e s t o r a t i o n o f 
w i l d l i f e h a b i t a t . I n i t i a l w a s t e d i s p o s a l w i l l be d i r e c t l y o f f t he 
r i d g e t o t h e west o f t h e mine, b u t as w o r k i n g room i s d e v e l o p e d , 
the dump w i l l be worked n o r t h w a r d t o t h e head end o f West L i n e 
Creek. When t h e n o r t h e r n m o s t e x t e n t o f t h e dump i s r e a c h e d , 
i t s f a c e w i l l be t u r n e d t o t h e s o u t h , w h i c h d i r e c t i o n i t w i l l 
f o l l o w f o r t he r e m a i n i n g l i f e o f t h e p r o j e c t . T h i s d e s i g n makes 
the dump somewhat u n i q u e i n t h a t t h r e e s i d e s w i l l be c o n t a i n e d by 
e x i s t i n g u n d i s t u r b e d t e r r a i n w i t h o n l y t h e s o u t h a d v a n c i n g f a c e 
l e f t u n s u p p o r t e d . Movement m o n i t o r s w i l l be i n s t a l l e d a l o n g t h e 
a c t i v e s o u t h f a c e t o p r e d i c t p o t e n t i a l a r e a s o f weakness. Dump 
s i t e s may be c l o s e d t e m p o r a r i l y t o a l l o w f o r improved s t a b i l i t y . 
A porous t o e dam w i l l be c o n s t r u c t e d i n t h e mouth o f West L i n e 
Creek t o c o n t a i n any s l i d e s t h a t may o c c u r i n t h e dump f a c e and 
y e t a l l o w f o r f l o w o f w a t e r i n t o t h e l a s t s e t t i n g pond. The 
p e r v i o u s s e c t i o n w i l l be c o n s t r u c t e d f r o m s e l e c t e d s a n d s t o n e 
e x c a v a t e d d u r i n g p r e s t r i p p i n g . 

The r e c l a m a t i o n p l a n i n c l u d e s p r o g r e s s i v e l y r e p l a n t i n g each s e c t i o n 
o f t h e dump d u r i n g s p r i n g and summer as t h e dump becomes dormant. 
A l t h o u g h t r u e t o p s o i l i s s c a r c e i n t h e a r e a , t h o s e s u r f a c e s o i l s 
w h i c h a r e now s u p p o r t i n g v e g e t a t i o n w i l l be s p r e a d o v e r t h e 
f i n i s h e d w a s t e dump t o encourage r e g r o w t h . T h i s m a t e r i a l w i l l be 
s t o c k p i l e d as i t i s e n c o u n t e r e d d u r i n g t h e n o r m a l sequence o f 
m i n i n g . 

To p r o v i d e a r o o t zone w i t h decomposable m a t e r i a l , f o r f u t u r e 
s o i l d evelopment, a t w o - f o o t b l a n k e t o f Kootenay s h a l e and de
composed common o v e r b u r d e n m a t e r i a l w i l l be s p r e a d o v e r t h e f i n i s h e d 
d i s p o s a l s i t e p r i o r t o s p r e a d i n g t o p s o i l . These m a t e r i a l s have been 
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e x t e n s i v e l y t e s t e d i n B.C. R e s e a r c h ' s l a b and s u p p o r t e d good growth 
c h a r a c t e r i s t i c s o f p l a n t s p e c i e s a s s e s s e d . There a r e about 
39,000,000 bank y a r d s o f t h i s w a s t e a v a i l a b l e f r o m t o t a l o v e r 
b u r d e n y a r d a g e . A p p r o x i m a t e l y 400 a c r e s o f dump s u r f a c e and s l o p e s 
w i l l be r e p l a n t e d d u r i n g t h e l i f e o f t h e p r o j e c t . A d e t a i l e d 
s c h e d u l e has been p r e p a r e d w h i c h shows where decomposable m a t e r i a l 
w i l l o r i g i n a t e each y e a r , showing d i s t a n c e t o be h a u l e d and amount 
o f m a t e r i a l t o be us e d . A p o r t i o n o f t h e dump s u r f a c e s w i l l be 
r e p l a n t e d each y e a r , t h e l o c a t i o n and a r e a o f w h i c h i s d e t a i l e d i n t h e 
r e c l a m a t i o n s c h e d u l e . 

A l l f i n i s h e d s l o p e s e c t i o n s w i l l be d r e s s e d t o an a n g l e o f 26 d e g r e e s . 
A l l t op s u r f a c e dump a r e a s w i l l be s l o p e d a t a | p e r c e n t down
grade t o t h e west where a c o l l e c t i o n d i t c h i s l o c a t e d . These 
d i t c h e s w i l l p l a c e r u n o f f w a t e r from t h e dump s u r f a c e s i n t o t h e 
d i v e r t e d West L i n e Creek d i v e r s i o n c a n a l a t a p p r o p r i a t e i n t e r v a l s . 

A m o n i t o r i n g program w i l l be m a i n t a i n e d t o a s s u r e t h a t r e v e g e t a t i o n 
w i l l promote w i l d l i f e h a b i t a t as soon as p o s s i b l e a f t e r t h e dump 
ar e a s become dormant. T h i s program w i l l a l s o t a k e i n t o c o n s i d 
e r a t i o n changes t h a t may have t o be made i n t h e o r i g i n a l p l a n . 

S i n c e 1973, C.N.I, has been a c t i v e l y engaged i n c o n d u c t i n g 
r e c l a m a t i o n t r i a l s . I n i t i a l programs i n c l u d e d r e c l a m a t i o n o f two 
t e s t p i t s and some e x p l o r a t i o n r o a d s . F u r t h e r s t u d i e s have i n 
c l u d e d a d e t a i l e d assessment o f s o i l s , p o t e n t i a l w a s t e m a t e r i a l s , 
n a t u r a l r e v e g e t a t i o n , c a n d i d a t e r e c l a m a t i o n n a t i v e s p e c i e s s u r v e y , 
n a t i v e s eed c o l l e c t i o n and t e s t i n g . E x t e n s i v e n a t i v e and agronomic 
s p e c i e s t e s t p l o t s have been e s t a b l i s h e d i n t h e s u b a l p i n e zone. 
T h i s w i l l be augmented w i t h f u r t h e r n a t i v e s p e c i e s t e s t s w h i c h 
w i l l a l s o i n c l u d e s h r u b s . C o n t i n u o u s l o n g - t e r m s i t e s p e c i f i c 
s t u d i e s have been f o r m u l a t e d t o d e v e l o p r e c l a m a t i o n t e c h n i q u e s 
t o p r o v i d e a s e l f s u s t a i n i n g c o v e r f o r t h e p r o p o s e d m i n i n g a r e a . 
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The o v e r a l l r e c l a m a t i o n p l a n d e a l s a l s o w i t h t h e f o l l o w i n g c o n c e r n s : 

Open p i t h i g h w a l l s - The n o r t h h i g h w a l l w h i c h l i e s r o u g h l y a t 
r i g h t a n g l e s t o t h e s t r i k e w i l l be benched. The west s i d e f o o t -
w a l l w i l l a l s o form t h e f i n i s h e d s l o p e and w i l l u t i l i z e r o c k 
f e n c e s on s l o p e s down t o 26 d e g r e e s . 

M a i n h a u l r o a d s , shop and p a r k i n g a r e a s - These a r e a s w i l l r e q u i r e 
l i t t l e r e c l a m a t i o n e x c e p t t h a t s t e p s a r e t o be t a k e n t o e n s u r e 
no a d v e r s e e f f e c t s a r i s e from r u n o f f w a t e r d u r i n g and f o l l o w i n g 
r o a d c o n s t r u c t i o n . 

P l a n t s i t e f a c i l i t i e s - Immediate c o s m e t i c r e c l a m a t i o n w i l l t a k e 
p l a c e f o l l o w i n g c o n s t r u c t i o n t o r e d u c e t h e p o s s i b i l i t y o f d u s t and 
e r o s i o n . 

The r e c l a m a t i o n p l a n w i l l r e c e i v e t o p p r i o r i t y and commitment by 
p r o j e c t management. D i r e c t i o n o f t h e p l a n w i l l come f r o m an 
e n v i r o n m e n t a l s u p e r i n t e n d e n t w i t h r e s p o n s i b i l i t y and a u t h o r i t y 
t o c a r r y i t o u t . T h i s i n d i v i d u a l w i l l be an e n v i r o n m e n t a l b i o l o g i s t 
w i t h adequate s t a f f and w i l l r e p o r t d i r e c t l y t o t h e p r o j e c t g e n e r a l 
manager. By r e p o r t i n g t o t h e head man, he w i l l have more i n d e p e n 
dence and l a t i t u d e t o make t h e r e c l a m a t i o n p l a n a c c o m p l i s h 
p r o p o s e d o b j e c t i v e s . 

When I was asked by Dr. E r r i n g t o n t o make t h i s p r e s e n t a t i o n , he 
thought i t w o u l d be germane t o comment on o u r e x p e r i e n c e w i t h t h e 
g u i d e l i n e s f o r development o f c o a l ; I , t h e r e f o r e , w o u l d l i k e t o 
make some comments r e l a t i v e t o t h i s e x p e r i e n c e . 

L i n e Creek Stage I I E n v i r o n m e n t a l Study was t h e f i r s t t o r e c e i v e 
a p p r o v a l f r o m t h e C o a l G u i d e l i n e s S t e e r i n g Committee. My o v e r a l l 
o p i n i o n i s t h a t t h e p r o c e d u r e i s f u n d a m e n t a l l y sound and d e s i g n e d 
t o m i n i m i z e n e g a t i v e e n v i r o n m e n t a l , s o c i a l and economic i m p a c t s . 
Our o b s e r v a t i o n s i n d i c a t e a t l e a s t two major d i f f i c u l t i e s , k e e p i n g 
i n mind t h a t t h e p r o c e d u r e i t s e l f i s , and must be b o t h a n a l y t i c a l 
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and c r i t i c a l , d e s i g n e d t o t a k e i s s u e w i t h a development p l a n and 
p o i n t out i n a d e q u a c i e s . However, problems I a l l u d e t o a r e : F i r s t , 
t h e r e appear t o be no p r i o r i t i e s s e t by government w h i c h w o u l d 
r a t i o n a l i z e t h e d i f f e r e n c e s between a g e n c i e s , such a s , Economics 
and M i n i n g on t h e one hand and E n v i r o n m e n t a l and F i s h & W i l d l i f e 
on the o t h e r . F o r i n s t a n c e , what a r e t h e o v e r a l l b e n e f i t s a c c r u i n g 
f r o m c o a l development as opposed t o t h e a l i e n a t i o n o f w i n t e r r a n g e 
and some d i s p l a c e m e n t o f w i l d l i f e . T h i s c o n t r o v e r s y i s s t i l l 
u nder d i s c u s s i o n . 

Second, and t h i s i s a g e n e r a l i z a t i o n , t h e r e i s a l a c k o f l i a i s o n 
o r d i f f e r e n c e s o f o p i n i o n between and w i t h i n g o v e r n m e n t a l a g e n c i e s 
w h i c h t e n d s t o p r e c l u d e r e s o l u t i o n o f p r o b l e m a r e a s . 

A f t e r s u b m i s s i o n o f Stage I , s e v e r a l q u e s t i o n s and comments 
p e r t i n e n t t o S t a g e I I were b r o u g h t t o our a t t e n t i o n w h i c h were 
responded t o b o t h v e r b a l l y and i n w r i t i n g o r were c o v e r e d i n 
Stage I I volumes. Yet many o f the same p o i n t s s u r f a c e d a g a i n 
f o l l o w i n g a s s u r a n c e t h a t t h e y had been s a t i s f a c t o r i l y answered. 
We must assume from t h i s , t h e r e had been l a c k o f consensus among 
i n v o l v e d g o v e r n m e n t a l b r a n c h e s . 

Sometimes I get t h e f e e l i n g t h a t you c a n ' t g e t t h e r e from h e r e 
because i n d u s t r y i s always w e a r i n g t h e b l a c k h a t and t h e e n v i r 
o n m e n t a l i s t i s always w e a r i n g t h e w h i t e h a t . Problems as m e n t i o n e d 
l e a d t o c o s t l y d e l a y s and, i n t h i s c o m p e t i t i v e m a r k e t , c o u l d 
a c t u a l l y r e s u l t i n a l o s s t o f o r e i g n c o m p e t i t i o n . 

I w o u l d r e p e a t t h a t t h e C o a l G u i d e l i n e s p r o c e d u r e i s sound, however, 
i m p l e m e n t a t i o n has been cumbersome, s l o w and more e x p e n s i v e t h a n 
n e c e s s a r y . 
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A f i r s t go-around i s always a l e a r n i n g e x p e r i e n c e f o r b o t h s i d e s . 
D e s p i t e t h e f a c t t h a t no two s u b m i s s i o n s can be i d e n t i c a l , t h e 
L i n e Creek P r o j e c t p r e s e n t a t i o n w i l l , i n a l l p r o b a b i l i t y , 
r e s u l t i n f u r t h e r a p p l i c a t i o n s b e i n g d e a l t w i t h more e x p e d i t i o u s l y 
— at l e a s t we hope so. 
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DISCUSSION RELATED TO R„H. CROUSE'S PAPER 

Dave P o l s t e r - Techman L t d . What do you i n t e n d t o do w i t h t h e b a s a l 
s a n d s t o n e you s t r i p ? 

ANS. I t w i l l be put p r i m a r i l y a t t h e b o t t o m and i n t h e c e n t e r o f t h e 
dump. The s a n d s t o n e r e p r e s e n t s about 25-30% o f t h e t o t a l o v e r b u r d e n . 

Dave P o l s t e r - Techman L t d . What about t h e f i n a l p i t f l o o r ? 

ANS. On t h e west s i d e we a r e not g o i n g t o use benches as t h e y would 
become u n s t a b l e , so we a r e u s i n g what we l a b e l r o c k f e n c e s . These 
c o n s i s t o f s i x - i n c h p i p e , t e n f e e t l o n g , embedded s i x f e e t i n t o t h e 
b a s a l s a n d s t o n e , w i t h w i r e mesh and backed by t w o - i n c h c a b l e s e t i n 
f o r t y - f o o t s e c t i o n s . These r o c k f e n c e s w i l l be i n s t a l l e d on a l l 
p i t s l o p e s g r e a t e r t h a n 26°. Below 26° t h e r e s h o u l d be no problem. 

Dave P o l s t e r - Techman L t d . What about r e c l a m a t i o n o f t h a t p i t ? 

ANS. We have n o t been a b l e t o d e v e l o p a n y t h i n g a t t h i s p a r t i c u l a r 
t i m e . A f t e r we have exposed some o f i t , we hope t o f o r m u l a t e 
some k i n d o f r e c l a m a t i o n p l a n . At l e a s t i n o u r s c h e d u l e a t t h i s 
p a r t i c u l a r p o i n t we have no way o f r e p l a n t i n g i t . I am s u r e i t 
w o u l d n ' t s u p p o r t growth by i t s e l f . 

H u b e rt M a x w e l l - O.K. S y n d i c a t e . How does t h e average h a u l a g e 
d i s t a n c e f o r w a s t e d i s p o s a l i n t h e manner you d e s c r i b e d , compare 
t o p r e v i o u s l y a c c e p t e d methods o f j u s t dumping i t i n t h e h a n d i e s t 
s p o t ? 

ANS. I'm s u r e t h e amount o f t r a v e l i s i n c r e a s e d . I f we had j u s t 
dumped i t a t edge t h e d i s t a n c e w o u l d have been c o n s i d e r a b l y l e s s . 
How much l e s s we n e v e r i n v e s t i g a t e d . I don't know i f t h a t answers 
y o u r q u e s t i o n . We a r e a l s o c o n s i d e r i n g t h e p o s s i b i l i t y o f c o n v e y i n g 
t h e m a t e r i a l out o f t h e p i t . 

H u b e r t M a x w e l l - O.K. S y n d i c a t e . Do you have a d o l l a r v a l u e p e r 
c e n t a g e o f c o s t c o v e r i n g a l l o f t h e a d d i t i o n a l work and t h e l e n g t h 
o f t i m e t h a t has been i n v o l v e d up t o t h e p o i n t o f b e i n g a b l e t o make 
a p r o d u c t i o n d e c i s i o n ? 

ANS .' I n our f e a s i b i l i t y s t u d i e s we o n l y made a f i n a n c i a l a n a l y s i s 
o f t h e p l a n t h a t we had e x i s t i n g . We d i d not l o o k i n t o any a l t e r n a t e 
p l a n s so we have no way o f c omparing. I'm s u r e i t ' s more e x p e n s i v e 
but how much more I c a n ' t say. We know i t has t o be done t h i s way 
and so we have not l o o k e d a t a l t e r n a t e s . 
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Hubert M a x w e l l - O.K. S y n d i c a t e . I b e l i e v e you made t h e comment t h a t , 
as you went a l o n g , you found t h a t y o u r mine p l a n r e s u l t e d i n c o n s i d e r 
a b l y more expense t h a n you had f i r s t v i s u a l i z e d . 

ANS. I don't t h i n k I made t h a t comment. I f I d i d , I made i t 
e r r o n e o u s l y . When I say i t ' s more e x p e n s i v e , I know f r o m my p a s t 
e x p e r i e n c e t h a t t h e r e a r e c h e a p e r ways t o mine t h a t c o a l t h a n 
we d e s i g n e d . But t h e p l a n we d e s i g n e d s a t i s f i e s n o t o n l y t h e 
economics b u t a l s o t h e e n v i r o n m e n t a l p r o b l e m s . So we h a v e n ' t 
l o o k e d b a c k and s a i d , " l o o k what we c o u l d do a t L i n e Creek i f 
we d i d n ' t have t o do t h i s . " So I d i d n ' t know t h e answer t o t h e 
q u e s t i o n . A l l I know i s t h a t f r o m p a s t e x p e r i e n c e , t h i s i s a more 
e x p e n s i v e way t o do i t . 

J o n O'Riordon - A s s i s t a n t D i r e c t o r E n v i r o n m e n t and Land Use Committee  
S e c r e t a r i a t ( a l s o Chairman o f t h e C o a l G u i d e l i n e s S t e e r i n g Committee). 
I ' d l i k e t o say t h a t we a p p r e c i a t e y o u r comments o r any o t h e r 
comments f r o m any d e v e l o p e r s on t h e g u i d e l i n e s ' program. We r e c o g 
n i z e t h a t i t i s a l e a r n i n g p r o c e s s b o t h f o r o u r s e l v e s and t h e 
d e v e l o p e r s . 

ANS, C o n c e r n i n g my comments about t h e p r o c e d u r e i t s e l f - we worked 
v e r y h a r d a t d e s i g n i n g t h e words and t h a t i s why I r e a d i t word f o r 
word. We don't want t o throw r o c k s a t any i n d i v i d u a l s o r any groups 
o f i n d i v i d u a l s , but t h e r e a r e some pr o b l e m s and we know t h a t t h e 
committee i s aware o f them. 

Ken Crane - L u s c a r S t e r e o L t d . Why w i l l t h e c o a l h a u l i n g r o a d be paved 

ANS. M a i n l y f o r economic r e a s o n s even though t h e r e i s a c o n s i d e r a b l y 
l a r g e r c o n s t r u c t i o n c o s t . We f e e l t h a t t h e e x t r a money put i n t o 
p a v i n g t h e r o a d w i l l be much l e s s t h a n t h e m a i n t e n a n c e c o s t o f a 
g r a v e l r o a d o v e r a 20-year p e r i o d . The r o a d i s now d e s i g n e d t o be 
4 0 - f e e t w i d e - we have r e c e i v e d some c r i t i c i s m t h a t t h e r o a d m i g h t 
be t o o w i d e . My own e x p e r i e n c e w i t h s i m i l a r t y p e h a u l s i s t h a t i f 
you do have a r o a d 4 0 - f e e t w i d e , you get a l i t t l e more speed out o f 
t h e t r u c k s and you have l e s s chance o f a c o l l i s i o n . I n t h e o v e r a l l 
h a u l a g e s y s t e m , we w i l l save money w i t h t h e paved r o a d . 

Ken Crane - L u s c a r S t e r e o L t d . How l o n g d i d i t t a k e you t o g e t 
from t h e p r o s p e c t u s s t a g e t o y o u r p r e s e n t s t a g e ? 

ANS. I don't know t h e a c t u a l d a t e o f t h e o r i g i n a l p r o s p e c t u s b u t 
i t ' s c l o s e t o two y e a r s ago. We handed i n t h e Stage I I i n August o f 
l a s t y e a r and we r e c e i v e d a p p r o v a l i n e a r l y December. We t h o u g h t 
t h a t t h e s t e e r i n g committee was v e r y e x p e d i t i o u s . An i m p o r t a n t dead
l i n e had t o be met because we had t o go t o Tokyo w i t h a t e c h n i c a l 
p r e s e n t a t i o n and t h e y got t h e a p p r o v a l t o us b e f o r e we l e f t . 
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WORKSHOP SUMMARIES 

RECLAMATION POLICY AND PLANNING 

Th u r s d a y , March 2, 1978 

F o l l o w i n g c o m p l e t i o n o f t h e f i r s t two t e c h n i c a l s e s s i o n s 
o f t h e Symposium agenda, p a r t i c i p a n t s e n t e r e d i n t o 
Workshop groups t o d e b a t e a s e r i e s o f Workshop Q u e s t i o n s . 
T h i s s e c t i o n o f t h e p r o c e e d i n g s summarizes t h e i r 
f i n d i n g s . 



146 

QUESTION 1. WHAT ITEMS SHOULD BE INCLUDED I N RECLAMATION POLICY 
IN B.C7 

FINDINGS RELATED TO QUESTION 1. 

GENERAL CONCEPTS 
Need s t r o n g e r g u i d e l i n e s , w h i c h s h o u l d be r e v i e w e d , updated and 
improved r a t h e r t h a n a r e c l a m a t i o n p o l i c y w h i c h i s i n f l e x i b l e and 
not s i t e - s p e c i f i c . A p o l i c y d i c t a t i n g what i n d u s t r y has t o do i s 
too r e s t r i c t i n g . 

P o l i c y s h o u l d f a v o u r motherhood, development and r e c l a m a t i o n . G u i d e 
l i n e s s h o u l d be d e v e l o p e d on a s i t e - s p e c i f i c b a s i s . P o l i c y must r e m a i n 
as g u i d e l i n e s so t h a t f l e x i b i l i t y r e m a i n s f o r u n i q u e p r o b l e m s . 
These g u i d e l i n e s s h o u l d be f o r m u l a t e d i n c o n s u l t a t i o n w i t h i n d u s t r y . 
However, t h e government s h o u l d have t h e o v e r a l l c o n t r o l o f r e c l a m a t i o n , 
s i n c e i t must i n t e g r a t e a l l l a n d use t y p e s and r e m a i n r e s p o n s i b l e 
t o f u t u r e g e n e r a t i o n s . 

The word " P o l i c i e s " i s t o o r i g i d , s u g g e s t " G u i d e l i n e s " as i t i n f e r s 
more l e n i e n c y . The end p r o d u c t s h o u l d be a c u t e l y d e f i n e d , but how 
i t i s o b t a i n e d s h o u l d be dependent upon an i n d i v i d u a l s i t u a t i o n , 
w h i l e a l l o w i n g f l e x i b i l i t y i n o b t a i n i n g i t . 

R e c l a m a t i o n p o l i c y s h o u l d r e m a i n as g u i d e l i n e s and s h o u l d n o t be 
a l l o w e d t o become r e g u l a t i o n s o r s t r i c t l e g i s l a t i o n . These g u i d e 
l i n e s s h o u l d be a p p l i e d t o t h e mines on a s i t e - s p e c i f i c b a s i s because 
many v a r i a t i o n s e x i s t i n t h e o p e r a t i o n a l p a r a m e t e r s a t i n d i v i d u a l 
mine s i t e s . A framework f o r t h e s e g u i d e l i n e s s h o u l d be c o n s t r u c t e d 
and p u b l i s h e d so t h a t o p e r a t o r s can c o n s i d e r a l l i m p o r t a n t c o s t 
f a c t o r s b e f o r e m i n i n g b e g i n s . A d o l l a r c o s t v a l u e s h o u l d be p l a c e d 
on a l l i n v o l v e d f a c t o r s ; however, i t i s not c l e a r who s h o u l d make 
t h e s e judgements and e v a l u a t i o n s . 

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

G u i d e l i n e s have t o be g e n e r a l r a t h e r t h a n s p e c i f i c c h e c k l i s t s o f 
a c c e p t a b l e r e c l a m a t i o n . 

S p e c i f i c g u i d e l i n e s s h o u l d be s e t f o r t h r e g a r d i n g a r e a s h a v i n g 
s i m i l a r r e c l a m a t i o n p r o b l e m s . 

G u i d e l i n e s s h o u l d be s i t e - s p e c i f i c and s e p a r a t e d f r o m t h e law. 

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

G i v i n g d e f i n i t e v a l u e s f o r t h e a n g l e and t h i c k n e s s o f t o p s o i l i s 
q u e s t i o n a b l e i f t h e s i t e - s p e c i f i c n a t u r e o f r e c l a m a t i o n i s c o n s i d e r e d . 
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F L E X I B I L I T Y OF POLICIES 

R e c l a m a t i o n p o l i c i e s s h o u l d be f l e x i b l e and t a k e i n t o a c c o u n t t he 
un i q u e c o n d i t i o n s e n c o u n t e r e d a t each mine i . e . , c l i m a t e , t o p o g r a p h y , 
s o i l , e t c . M i n e r e c l a m a t i o n i s s i t e s p e c i f i c . 

When e s t a b l i s h i n g r e c l a m a t i o n p o l i c i e s , f l e x i b i l i t y i s needed i n 
some a r e a s , as a l l s i t u a t i o n s r e q u i r i n g r e c l a m a t i o n a r e u n i q u e i n 
one o r more ways. O t h e r c h a r a c t e r i s t i c s a r e c o n s i s t e n t i n a l l 
s i t u a t i o n s , t h e r e f o r e t o m a i n t a i n c o n t r o l , s t r i n g e n t p o l i c i e s 
need t o be e s t a b l i s h e d as w e l l . 

POLICY GOALS 

The m a jor emphasis o f r e c l a m a t i o n p o l i c y s h o u l d be t o r e t u r n t h e 
l a n d as c l o s e l y as p o s s i b l e t o i t s c o n d i t i o n b e f o r e i n d u s t r i a l 
a c t i v i t y t o o k p l a c e . 

R e c l a m a t i o n p o l i c y must m a i n t a i n a s i t e - s p e c i f i c n a t u r e . 

Most o f t h e p o l i c y r e g u l a t i o n s have a l r e a d y been c o m p i l e d and 
e n f o r c e d i n t h e U n i t e d S t a t e s . B.C. seems t o be a d o p t i n g t h e U.S. 
p o l i c i e s . 

A s i t e - s p e c i f i c r e c l a m a t i o n p o l i c y i s n e c e s s a r y f o r t h e m e t a l mines 
s c a t t e r e d t h r o u g h o u t t h e p r o v i n c e ; b u t such a p o l i c y need n o t be 
n e c e s s a r y f o r t h e E a s t Kootenay C o a l b l o c k where t h e v a r i o u s 
mines a l l d e a l w i t h s i m i l a r t e r r a i n and c o n d i t i o n s . T h e r e f o r e , a 
g e n e r a l w i l d l i f e and r e c l a m a t i o n p o l i c y s h o u l d be d e v e l o p e d f o r t h i s 
a r e a . 

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

EQUALITY OF RECLAMATION STANDARDS 

G u i d e l i n e s s h o u l d be e q u a l l y e n f o r c e d f o r a l l r e s o u r c e i n d u s t r i e s 
( i . e . p e t r o l e u m , f o r e s t r y , e t c . ) as w e l l as b e i n g a d d r e s s e d t o s m a l l 
e x p l o r a t i o n o p e r a t i o n s . R e c l a m a t i o n s h o u l d n o t p e r t a i n o n l y t o t h e 
m i n i n g i n d u s t r y . 

P o l i c y s h o u l d a p p l y e q u a l l y t o a l l ( i . e . h y d r o , h i g h w a y s , m i n i n g , 
f o r e s t r y ) and s h o u l d r e c o g n i z e t h e s p e c i a l c a s e -- s m a l l o p e r a t o r s . 
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G u i d e l i n e s f o r g r a v e l p i t s a r e i n s u f f i c i e n t . G r a v e l companies may 
s t r i p an a r e a t o h o l d the l a n d and p r e v e n t r e z o n i n g when t h e y have 
no immediate i n t e n t i o n o f m i n i n g . 

BONDING 

Bonding s h o u l d be r e d u c e d a f t e r t h r e e o r f i v e y e a r s i f a company has 
p r o v e n i t s i n t e n t i o n s . 

Bonding s h o u l d r e f l e c t " l a n d v a l u e " o r use. 

Bonding i s n o m i n a l and p r a c t i c a l l y i n a d e q u a t e but s h o u l d not be 
i n c r e a s e d . Perhaps a p r o g r e s s i v e b o n d i n g system s h o u l d be implemented 
w i t h t h e amount b e i n g dependent upon t h e a r e a o f m i n i n g s i t e . The 
bonds s h o u l d be made permanent and s h o u l d be r e v i e w e d a n n u a l l y . 

SEED MIXES 

The p r o v i n c i a l government s h o u l d not p r e s c r i b e mandatory seed m i x e s . 
M a j o r l a n d d i s t u r b e r s need t o c a r r y out t h e i r own work t o d e t e r m i n e 
t h e a p p r o p r i a t e s i t e - s p e c i f i c seed m i x e s . 

LENGTH OF RESPONSIBILITY 

The r e c l a i m i n g o f an a r e a t o a s e l f s u p p o r t i v e s t a t e w i t h i n t h r e e 
y e a r s i s , i n some c a s e s , u n r e a l i s t i c . The programs s h o u l d be more 
l o n g - t e r m and not as i n t e n s i v e . Where p o s s i b l e the t y p e s o f 
v e g e t a t i o n used f o r r e c l a m a t i o n s h o u l d be n a t i v e s p e c i e s . 

L e n g t h o f Lime t h a t m i n i n g company i s r e s p o n s i b l e f o r r e c l a m a t i o n 
s h o u l d be d e t e r m i n e d by t h e s t a t e o f t h e m i n i n g company. 

ADEQUACY OF GOVERNMENTAL REGULATORY PROCEDURES 

G e n e r a l l y b o t h t h e government p r o c e d u r e s and the p e o p l e a d m i n i s t e r i n g 
them a r e f i r s t r a t e . 

A c h i e f c r i t i c i s m i s t h a t t h e l e n g t h o f t i m e r e q u i r e d t o g a i n a p p r o v a l 
f o r a m i n i n g p r o j e c t i s f a r t o o l o n g . S m a l l o p e r a t o r s i n p a r t i c u l a r 
a r e h a n d i c a p p e d i n t h i s way. 

There i s poor communication between v a r i o u s government a g e n c i e s . One 
agency t h a t c o u l d w e i g h t h e p r i o r i t i e s o f economic n e c e s s i t y a g a i n s t 
e n v i r o n m e n t a l r e q u i r e m e n t s would be u s e f u l . 

There i s a l s o i n s u f f i c i e n t e d u c a t i o n o f government employees (e.g. mine 
i n s p e c t o r s ) , as t o t h e i r s p e c i f i c r e s p o n s i b i l i t i e s c o n c e r n i n g 
r e c l a m a t i o n . 
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A b e t t e r d i s t r i b u t i o n o f t r a i n e d p e o p l e t h r o u g h o u t t h e p r o v i n c e i s 
n e c e s s a r y . 

C o n s o l i d a t e a u t h o r i t y on t h e l o c a l l e v e l t o d e a l w i t h e x p l o r a t i o n . 

GOALS FOR RECLAMATION 
Assuming t h a t m i n i n g can t a k e p l a c e , r e c l a i m t o a c o n d i t i o n e q u i v a l e n t 
t o t h e n a t u r a l s t a t e — one r e s o u r c e s h o u l d not be s a c r i f i c e d f o r 
a n o t h e r . 

R e c l a m a t i o n s h o u l d keep b i o l o g i c a l systems i n a s t a b i l i z e d p o s i t i o n . 

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

R e c l a m a t i o n t o be p r o g r e s s i v e d u r i n g t he l i f e o f mine. 

EVENTUAL LAND USE 

P r e s e n t and a l t e r n a t i v e l a n d uses s h o u l d b o t h be c o n s i d e r e d i n a 
r e c l a m a t i o n program. 

P r i o r t o o p e r a t i o n commencement, t h e l a n d use a f t e r m i n i n g s h o u l d be 
d e f i n e d ( i . e . w a t e r s h e d , w i l d l i f e h a b i t a t , a g r i c u l t u r e ) so t h a t 
p r o g r e s s i v e r e c l a m a t i o n can be p e r f o r m e d . The most s u i t a b l e use o f 
the l a n d s h o u l d be a s s e s s e d . 

There i s l i t t l e p o i n t i n f o c u s i n g on low use a r e a s . 

D e v e l o p a l a n d u s e p o l i c y w h i c h has f l e x i b i l i t y (on s i t e s p e c i f i c b a s i s ) 

ECOLOGICAL PRIORITIES 
Much o f t h e damage t o t h e e c o l o g y o f an a r e a r e s u l t i n g from e x p l o r a t i o n 
a c t i v i t i e s i s due t o t h e p r e s e n c e o f a c c e s s r o a d s . Such r o a d s a l l o w 
l o c a l s t o h u n t , f i s h , e t c . , i n p l a c e s p r e v i o u s l y u n a v a i l a b l e t o them; 
t h e r e f o r e , t h e s e r o a d s s h o u l d be e r a s e d o r a t l e a s t b a r r i c a d e d i n 
some way. 

There i s a need t o i d e n t i f y s p e c i a l w i l d l i f e a r e a s p r i o r t o m i n i n g 
e x p l o r a t i o n . 

C o n s i d e r t h e e c o l o g i c a l p r i o r i t i e s o f t h e a r e a . 
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COMMUNICATION OF RECLAMATION RESULTS 

I n d u s t r y has c o n s i d e r a b l e e x p e r t i s e i n r e c l a m a t i o n a n d o f t e n has t h e 
most v a l i d i d e a s on how t h e a r e a can b e s t be r e s t o r e d . 

Reviews o f " e c l a m a t i o n a c t i v i t i e s c a r r i e d out t h r o u g h o u t t h e w o r l d c o u l d 
be w e l l u t i l i z e d . 

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

PUBLIC INPUT 

The p u b l i c wants c l e a n and a e s t h e t i c a l l y p l e a s i n g s i t e s . 

The c h o i c e or r e c l a m a t i o n s h o u l d r e f l e c t the i n t e r e s t s o f p e o p l e i n 
the a r e a . The p roblem i n t h i s r e g a r d i s t h a t t h e v a r i e d i n t e r e s t s 
o f p e o p l e w i l l make them want t o l o o k f o r d i f f e r e n t t h i n g s i n 
r e c l a m a t i o n . 

QUESTION 2. WHAT ARE THE BENEFITS OF PLANNING RECLAMATION BEFORE 
COMMENCING MINING ACTIVITIES? 

FINDINGS RELATED TO QUESTION 2. 

Know c l e a r l y what i s t o be done and have o b j e c t i v e s s t a t e d so t h a t 
p l a n n i n g can be done b e f o r e development b e g i n s . 

P l a n n i n g r e s u l t s i n a more e c o n o m i c a l and e f f e c t i v e r e c l a m a t i o n program. 

More i n t e g r a t i o n e x i s t s between t h e f u t u r e r e c l a m a t i o n r e q u i r e m e n t s 
and t h e p l a n n i n g o f a mine. 

R e c l a m a t i o n p l a n n i n g b e f o r e m i n i n g a c t i v i t y b e g i n s i s a must. The 
b e n e f i t s i n c l u d e : C o s t a d v a n t a g e s , s a v i n g o f t i m e , a s s u r a n c e o f 
r e c l a m a t i o n s u c c e s s , and e a s i e r p r o j e c t a p p r o v a l . 

Compels one t o t a k e a l o o k a t t h e o v e r a l l l o n g - t e r m r e c l a m a t i o n . 
P l a n n i n g produces economic and e n v i r o n m e n t a l i n f o r m a t i o n and t h e b e n e f i t s 
o f s u c h knowledge a r e o b v i o u s . 

S p e c i f i c r e q u i r e m e n t s o f government s h o u l d be made known e a r l y i n t h e 
p l a n n i n g s t a g e s o f an o p e r a t i o n . These s h o u l d i n c l u d e : 

1. An e x a c t d e f i n i t i o n o f c o m p l e t e d r e c l a m a t i o n . 
2. A s t a t e m e n t o f n e c e s s a r y c o s t / a c r e o f t h a t r e c l a m a t i o n . 
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H e l p s t o s o l v e the problems o f s e p a r a t i n g t h e c o s t s and b e n e f i t s o f r e 
c l a m a t i o n f r o m t h e e n g i n e e r i n g c o s t e t c . I t i s e s s e n t i a l t o d e f i n e 
t h e economic s o l u t i o n t o i d e n t i f y t h e c o s t s . 

T e c h n i c a l p l a n n i n g s h o u l d be up t o i n d u s t r y and t h e s p e c i a l i s t s 
t h e y employ. 

O p e r a t i o n a l p l a n n i n g may b r i n g i n t h e v i e w o f t h e p u b l i c and g o v e r n 
ment d u r i n g the e a r l y s t a g e s , but t h e c h o i c e o f who s h o u l d be c a l l e d 
upon s h o u l d be up t o t h e d e v e l o p e r . The f i n a l d e c i s i o n s s h o u l d 
r e s t w i t h the company. There i s a need f o r a c e n t r a l d a t a o r 
i n f o r m a t i o n bank so t h a t a l l p a r t i c i p a n t s can draw upon i t d u r i n g 
the p l a n n i n g p r o c e s s . 

QUESTION 3. SPECIFICALLY, WHO SHOULD HAVE INPUT TO PLANNING? HOW 
MUCH SHOULD EACH CONTRIBUTE? 

FINDINGS RELATED TO QUESTION 3. 

I n d u s t r y s h o u l d have t h e l a r g e s t i n p u t ( w i t h c o - o p e r a t i o n i n r e s e a r c h 
f r o m U n i v e r s i t i e s ) . 

Government s h o u l d have a r e g u l a t o r y r o l e . 

I n p u t s t o p l a n n i n g s h o u l d be by the d e v e l o p e r and t h e i r a p p o i n t e d 
c o n s u l t a n t s . 

Government s h o u l d approve mine development p l a n s . 

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

O f t e n i t i s mandatory t h a t o u t s i d e c o n s u l t a n t s be b r o u g h t i n even 
though i n - h o u s e c o n s u l t a n t s a r e c a p a b l e . 

Government s h o u l d s e t g o a l s and o u t l i n e p r o c e d u r e s t h a t a r e a t t a i n a b l e . 
The m i n i n g company s h o u l d d e v e l o p p r o c e d u r e s t h e n c a r r y them out 
d u r i n g o p e r a t i o n s . P u b l i c s h o u l d be k e p t i n v o l v e d and i n f o r m e d . 

QUESTION 4. HOW CAN THE COSTS OF RECLAMATION BE BALANCED AGAINST THE 
RESULTS? FOR INSTANCE, HOW DO YOU RATIONALIZE THE EXPEND
ITURE OF $35,000/ACRE TO REVEGETATE LAND VALUED AT 
$1,000/ACRE? 

FINDINGS RELATED TO QUESTION 4. 

There i s need f o r a s l i d i n g s c a l e g o v e r n i n g r e c l a m a t i o n c o s t s . S m a l l e r 
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o p e r a t i o n s s h o u l d be g i v e n t a x c r e d i t s o r some o t h e r a s s i s t a n c e t o 
h e l p them meet r e c l a m a t i o n c o s t s . 

P e r h a p s , i n c a s e s o f h i g h e x p e n d i t u r e , t h e money wo u l d be b e t t e r 
spent t o h e l p out w i l d l i f e i n o t h e r a r e a s . 

Such a q u e s t i o n cannot be r a t i o n a l i z e d by g e n e r a l i z a t i o n . I n d i v i d u a l 
c a s e s must be a s s e s s e d on t h e i r own m e r i t . 

Cannot r a t i o n a l i z e t h i s e x p e n d i t u r e i f t h e d i s t u r b a n c e w i l l s t a y 
l o c a l i z e d (e.g. - i f t h e t a i l i n g s w i l l not s i l t s t r e a m s . ) 

The c o s t o f r e c l a m a t i o n i s i r r e l e v a n t s i n c e r e c l a m a t i o n s h o u l d be 
an i n t e g r a l p a r t o f mine p l a n n i n g and s h o u l d n o t be s e p a r a t e d f r o m 
o t h e r a s p e c t s o f t h e p r o d u c i n g mine. 

QUESTION 5. WHAT ARE THE REASONS FOR SITE PREPARATION? ARE PRESENTLY 
KNOWN PROCEDURES FOR THIS ADEQUATE? 

FINDINGS RELATED TO QUESTION 5. 

The r e a s o n f o r r e w o r k i n g a s i t e i s t o r e t u r n i t t o a s t a t e c o n s i s t e n t 
w i t h a p r e d e t e r m i n e d l a n d use. C u r r e n t l y known p r o c e d u r e s a r e 
i n a d e q u a t e . 

QUESTION 6. WHAT IS THE RATIONALE FOR RECONTOURING SLOPES BACK TO 
26° I F VEGETATION CAN BE ESTABLISHED AT A STEEPER ANGLE? 

FINDINGS RELATED TO QUESTION 6. 

S i n c e v e g e t a t i o n can r e - e s t a b l i s h on s l o p e s s t e e p e r t h a n 26°, t h e 
need t o r e c o n t o u r s p o i l p i l e s t o 26° s l o p e must be based on e n s u r i n g 
l o n g - t e r m s l o p e s t a b i l i t y . 

A 26° s l o p e s h o u l d not be a g e n e r a l r u l e , b ut t h e s l o p e r e q u i r e m e n t s 
s h o u l d be s i t e - s p e c i f i c and s u b j e c t t o m o d i f i c a t i o n dependent upon 
t h e m a t e r i a l s and e v i d e n c e p r e s e n t e d by t h e e n g i n e e r s t o show t h a t 
a s t e e p e r s l o p e i s f e a s i b l e . 

R a t i o n a l e s h o u l d be on a s i t e - s p e c i f i c b a s i s w i t h t h e p r i m a r y 
o b j e c t i v e b e i n g s l o p e s t a b i l i t y . The m a t e r i a l , c l i m a t e and f u t u r e 
l a n d use s h o u l d be f a c t o r s f o r d e c i d i n g a r e a s o n a b l e s l o p e a n g l e . 
L e n g t h o f s l o p e and i t s v i s u a l impact s h o u l d be c o n s i d e r e d . 
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QUESTION 7. IS I T WORTH IT TO REDUCE A SLOPE I F I T MEANS SPREADING 
OUT THE P I L E AND RUINING EVEN MORE NATURAL VEGETATION? 

FINDINGS RELATED TO QUESTION 7. 

In t h e s e c a s e s , where t h e s l o p e s a r e s t a b l e ( h a r d r o c k m i n i n g ) p e r h a p s 
t h e t o p p l a t e a u s h o u l d be r e v e g e t a t e d f o r g r a z i n g and f o r e s t r y . 

QUESTION 8. SHOULD GOVERNMENT BE RESTRICTED TO A REGULATORY ROLE 
OR SHOULD IT BE INVOLVED I N DEVELOPING NEW PROCEDURES 
FOR RECLAMATION? 

FINDINGS RELATED TO QUESTION 8. 

Government need n o t be r e s t r i c t e d t o r e g u l a t o r y f u n c t i o n s but s h o u l d 
a c t as a c l e a r i n g house f o r new r e c l a m a t i o n p r o c e d u r e s . 

Government s h o u l d be r e s t r i c t e d t o a r e g u l a t o r y r o l e . I n d u s t r y 
s h o u l d be r e s p o n s i b l e f o r c a r r y i n g out r e s e a r c h and o u t l i n i n g t o 
government what s h o u l d be done. 

Government s h o u l d n o t be r e s t r i c t e d t o a r e g u l a t o r y r o l e b ut s h o u l d 
p a r t i c i p a t e i n a m u t u a l e f f o r t w i t h i n d u s t r y i n r e s e a r c h i n g p r o 
c e d u r e s . B e t t e r c o - o r d i n a t i o n between government and i n d u s t r y i s 
n e c e s s a r y as t h i s a l l o w s a g r e a t e r u n d e r s t a n d i n g o f i n d u s t r i e s ' 
p r o b l e m s and c o s t s . 

Government s h o u l d d e f i n i t e l y p r o v i d e a d v i c e t o t h e m i n i n g companies. 
Government m i n i s t r i e s a r e i n t o u c h w i t h s e v e r a l d i f f e r e n t m i n i n g 
companies and have t h e r e f o r e seen t h e r e s u l t s o f d i f f e r e n t measures 
t a k e n . 

At t h i s e a r l y s t a g e o f development o f mine r e c l a m a t i o n e x p e r t i s e , 
government s h o u l d be i n v o l v e d i n : 

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

i i ) r e g u l a t i o n o f r e c l a m a t i o n , 
i i i ) a d v i s i n g companies on r e c l a m a t i o n p l a n s . F i e l d r e s e a r c h and 

development s h o u l d be done by i n d u s t r y . 

Government s h o u l d g i v e a m i n i n g company a d e t a i l e d l a n d - u s e program 
f o r t h e a r e a a f t e r i t i s mined. The Workshop group r e c o g n i z e d 
t h a t m i n i n g r o a d s make a r e a s a c c e s s i b l e t o r e c r e a t i o n a l l a n d u s e s 
and t h i s s h o u l d be c o n s i d e r e d i n a r e c l a m a t i o n p l a n . The ti m e 
o f f i l i n g a p r o p o s e d l a n d - u s e s t u d y i s c r i t i c a l . A p r o p e r t i m e 
f o r b r i n g i n g up such a p l a n i s a f t e r t h e f i l i n g o f a p r o s p e c t u s 
and b e f o r e t h e s u b m i s s i o n o r i m p l e m e n t a t i o n o f a s t a g e one r e p o r t . 
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Government a d v i c e s h o u l d be s t r e a m l i n e d by r e s o l v i n g i n t e r - g o v e r n 
m e n t a l i n t e r - d e p a r t m e n t a l c o n f l i c t s . A c l e a r mandate s h o u l d be 
g i v e n t o one a u t h o r i t y . 

Government s h o u l d s p e l l out p r o c e d u r e s f o r a p p r o v a l i n c l u d i n g ; 
p r o c e d u r a l s t e p s , t i m e s c h e d u l e s , and degree o f commitment. 

QUESTION 9. IS GOVERNMENT TOO STRICT OR TOO LAX? 

FINDINGS RELATED TO QUESTION 9. 

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

Government i s t o o e r r a t i c . 

I n g e n e r a l , t he r e f e r r a l s y s t e m whereby t h e mine p e r m i t s a r e c h a n n e l l e d 
t h r o u g h t h e M i n i s t r y o f M i n e s and P e t r o l e u m R e s o u r c e s seems t o work 
w e l l . C u r r e n t r e g u l a t i o n s under some A c t s a r e s t r i c t , b u t a r e seldom 
e n f o r c e d r i g i d l y . D i s c r e t i o n i n enforcement seems t o s t r i k e an 
a p p r o p r i a t e b a l a n c e between s t r i c t n e s s and l a x n e s s . 

There seems t o be a consensus t h a t t h e r e s h o u l d be more r e g u l a r 
v i s i t s by t h e R e c l a m a t i o n D i v i s i o n o f t h e Department o f M i n e s and 
P e t r o l e u m R e s o u r c e s , t o be a b l e t o l e t t h e m i n i n g company know i f 
t h e company i s on the r i g h t t r a c k . 

OTHER FINDINGS DETERMINED AT THE WORKSHOP 

There i s t o o l i t t l e c o mmunication between groups i n v o l v e d i n t h e 
d e c i s i o n t o mine and i n d u s t r y f e l t t h a t t h i s t o o l e n g t h y l i a i s o n 
p r o c e s s i n h i b i t e d i t f r o m t a k i n g advantage o f p r e s e n t w o r l d 
m a r k e t s . The F i s h and W i l d l i f e Branch and t h e E n v i r o n m e n t a l a g e n c i e s 
f e l t t h e t i m e was not l o n g enough. A more c o n c i s e approach and 
p r o c e s s i s r e q u i r e d . 

The c o n f i d e n t i a l i t y o f c o a l r e p o r t s f o r the d u r a t i o n o f t h e te r m o f 
th e l i c e n c e , as s p e c i f i e d i n t h e C o a l A c t , c o u l d h i n d e r t h e s p r e a d 
o f r e c l a m a t i o n r e l a t e d i n f o r m a t i o n . By l i m i t i n g t h e l e n g t h o f 
c o n f i d e n t i a l i t y t o pe r h a p s two t o f i v e y e a r s and u s i n g t h e m i n i s t r y 
as a c l e a r i n g house, t h e a v a i l a b i l i t y o f i n f o r m a t i o n w o u l d be 
i n c r e a s e d . 

Government s h o u l d promote r e c l a m a t i o n r e s e a r c h by f u n d i n g 
c o r p o r a t i o n s , u n i v e r s i t i e s and r e s e a r c h companies and s h o u l d i n s u r e 
t h a t a c c e s s t o a l l r e s e a r c h i s a v a i l a b l e by a c t i n g as a c l e a r i n g house. 
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R e c l a m a t i o n i s needed near h a b i t a t i o n , but a r e a s f a r removed and 
o f l i t t l e l a n d use s h o u l d not have v a s t amounts o f money sp e n t 
on r e c l a m a t i o n . Too much money sp e n t where i t i s not needed has 
t h e p o t e n t i a l o f p u t t i n g p e o p l e out o f work. 

R e c l a m a t i o n i s w o r k i n g i n B.C. However, r e c l a m a t i o n s h o u l d not be 
t r e a t e d as s o m e t h i n g s e p a r a t e , b u t s h o u l d be i n c l u d e d and a c c e p t e d 
as p a r t o f t h e d e c i s i o n making p l a n . 

A m a jor f a u l t i n t h e p r e s e n t s y s t e m i s t h a t so few government 
i n s p e c t o r s e x i s t . R e c l a m a t i o n a c t i v i t i e s s h o u l d be m o n i t o r e d 
much more c l o s e l y and government o f f i c i a l s s h o u l d be much more 
s p e c i f i c and d e f i n i t e about what t h e y want. The a v e r a g e m i n i n g 
company o f f i c i a l must be pushed b e f o r e any e x t r a money w i l l be 
s p e n t . 

I t i s n e c e s s a r y f o r government b r a n c h e s t o i n t e g r a t e t h e m s e l v e s 
and o b t a i n one s i n g l e o b j e c t i v e f o r r e c l a m a t i o n t h a t a l l can f o l l o w 
P o s s i b l y a department c o u l d be s e t up w h i c h would d e a l s p e c i f i c a l l y 
w i t h r e c l a m a t i o n . 

The p r o v i n c i a l f o r e s t s e r v i c e m i g h t a i d i n r e c l a m a t i o n by t h e 
r e f o r e s t a t i o n o f mined a r e a s once the company has l e f t . However, 
the m i n i n g company s h o u l d p r o v i d e some f i n a n c i a l a s s i s t a n c e , i f 
t h i s were t o o c c u r . 

The amount o f t i m e a company must w a i t b e f o r e o b t a i n i n g p e r m i t s 
i s t oo l e n g t h y . V a l u a b l e t i m e and money may be l o s t by t h e company 
M i n e r a l p r i c e s may f l u c t u a t e and t i m e may be l o s t , hence d o l l a r s , 
b e f o r e a mine can become o p e r a t i o n a l . 

The l a c k o f p u b l i c w i l l i n g n e s s t o p a r t i c i p a t e i n open m e e t i n g s 
makes i t d i f f i c u l t t o gauge p u b l i c o p i n i o n . C e r t a i n p r e s s u r e 
groups were more i n f l u e n t i a l t h a n was commensurate w i t h t h e s i z e 
o f t h e i r c o n s t i t u e n c y . 

There s h o u l d be more comm u n i c a t i o n between t h e p u b l i c and i n d u s t r y 
t o a l l e v i a t e m i s u n d e r s t a n d i n g s . F l a r e - u p s can be a v o i d e d i f t h e 
p u b l i c i s k e p t i n f o r m e d . However t h e media can d i s t o r t and 
m i s r e p r e s e n t i s s u e s . 

N a t u r a l r e g e n e r a t i o n sometimes a l l e v i a t e s r e c l a m a t i o n c o s t s 

Measures f o r r e c l a m a t i o n m ight b e t t e r be c a r r i e d out d u r i n g t h e 
o p e r a t i o n o f a mine r a t h e r t h a n w a i t i n g t i l l t h e mine i s d e p l e t e d 
o f i t s r e s o u r c e . 
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B e f o r e any development b e g i n s , d r a i n a g e , s o i l , c l i m a t e and e n v i r o n 
m e n t a l f a c t o r s s h o u l d be e s t a b l i s h e d f o r t h e a r e a . T h i s w i l l h e l p 
i n d e c i d i n g methods o f development and r e c l a m a t i o n . 

Most s o i l s i n mountainous t e r r a i n a r e not o f good q u a l i t y . B u t , 
i f e c o n o m i c a l l y f e a s i b l e , t o p s o i l s h o u l d be s t o c k p i l e d so t h a t 
i t can be put back on t o p o f t h e r o c k f i l l when t h e f i n a l c l e a n 
up measures a r e b e i n g c a r r i e d o u t . 
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SITE PREPARATION METHODS EMPLOYED AT COLEMAN COLLIERIES LTD. 

INTRODUCTION 

Coleman C o l l i e r i e s i s a r e l a t i v e l y s m a l l c o a l m i n i n g f i r m l o c a t e d 
i n s o u t h w e s t e r n A l b e r t a . The company mines and e x p o r t s t o Japan 
one m i l l i o n t o n s o f m e t a l l u r g i c a l c o a l y e a r l y . The c o a l i s ex
t r a c t e d f r o m t h r e e m ines: one u n d e rground mine, and two s u r f a c e 
mines b o t h l o c a t e d on Tent M o u n t a i n . One o f t h e s e mines i s 
s i t u a t e d d i r e c t l y on t h e boundary between B r i t i s h Columbia and 
A l b e r t a , and a t a l l t i m e s t h e o p e r a t i o n i s g overned by two s e t s 
o f P r o v i n c i a l R e g u l a t i o n s . F o r t u n a t e l y t h e c o n d i t i o n s a r e q u i t e 
s i m i l a r . 

I n t h e f i e l d o f r e c l a m a t i o n t h e r e a r e a number o f d i f f e r e n c e s , 
t h e m a j o r one b e i n g i n t h e s i t e p r e p a r a t i o n o f e x p l o r a t i o n r o a d s . 
I n t h e f o l l o w i n g s e c t i o n s I w i l l b r i e f l y r e v i e w t h e s i t e p r e p a r a t i o n 
methods u t i l i z e d by Coleman C o l l i e r i e s d u r i n g t h e t r e a t m e n t o f 
t h e i r e x p l o r a t i o n r o a d s , r e f u s e dumps and mine s i t e s . 

TREATMENT OF EXPLORATION ROADS 

I n A l b e r t a , on c e r t a i n programs, t o t a l r e c o n t o u r i n g i s s p e c i f i e d 
as a c o n d i t i o n o f a p p r o v a l . We r e c o n t o u r u s i n g a s m a l l d o z e r and 
an e x c a v a t o r t o move t h e d o w n h i l l s i d e c a s t m a t e r i a l back i n t o the 
r o a d c u t . I n g e n e r a l , work u s u a l l y b e g i n s on t h e f u r t h e s t most 
d r i l l s i t e and r e g r e s s e s back t o t h e main a c c e s s r o a d . On s i d e h i l l 
s l o p e s g r e a t e r t h a n 23° and i n f o r e s t e d a r e a s , t h e e x c a v a t o r i s 
u t i l i z e d . The s m a l l c r a w l e r t r a c t o r i s employed on s l o p e s i t can 
n e g o t i a t e f r e e l y and i n p u s h i n g b a ck s w i t c h b a c k s . 

At Coleman we have employed two t y p e s o f e x c a v a t o r s - a t r a c k e d 
Warner Swasey G r a d a l l 880 and a Case D r o t t Cruz A i r 40 on r u b b e r . 
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B o t h have some advantages and d i s a d v a n t a g e s and a b r i e f c o m p a r i s o n 
c h a r t f o l l o w s . 

G r a d a l l 880 D r o t t Cruz A i r 40 

M o b i l i t y 
Reach 
P r o d u c t i o n 
Cost/Hour 
M e c h a n i c a l Problems 
S t a b i l i t y 

Poor 
S l i g h t l y L o n g e r 

E q u a l 
More E x p e n s i v e 
V i r t u a l l y None 

E x c e l l e n t 

E x c e l l e n t 
S l i g h t l y S h o r t e r 

E q u a l 
L e s s E x p e n s i v e 

Some 
F a i r ( R e q u i r e s a good 
r o a d crown t o o p e r a t e 

from.) 

The second s t e p a f t e r r e c o n t o u r i n g i s a t r e a t m e n t w h i c h we c a l l 
"combing". B a s i c a l l y t h i s i s s i m i l a r t o s c a r i f i c a t i o n w i t h 
s t r i a t i o n s b e i n g formed by t h e t e e t h on t h e e x c a v a t i n g b u c k e t . 
These s t r i a t i o n s a r e p a r a l l e l t o t h e c o n t o u r and a r e c r e a t e d i n 
the f o l l o w i n g manner: 
1. The boom and b u c k e t assembly a r e f u l l y e x t ended. 
2. The b u c k e t i s s e t p a r a l l e l t o t h e h i l l . 
3. The boom i s l o w e r e d so t h a t t h e t e e t h e n t e r t h e s o i l 

( a p p r o x i m a t e l y 4 " ) . 
4. The boom i s r e t r a c t e d toward t h e o p e r a t o r w i t h t he 

r e s u l t b e i n g t h e f o r m a t i o n o f s t r i a t i o n s . 

These s t r i a t i o n s a c t as w o n d e r f u l m o i s t u r e and seed e n t r a p m e n t s . 

The immediate a p p l i c a t i o n o f seed and f e r t i l i z e r i s t h e t h i r d s t e p . 
A f t e r each day's m e c h a n i c a l p r o d u c t i o n a s e l e c t e d g r a s s and f e r t i l i z e r 
m i x i s m a n u a l l y a p p l i e d . P a s t o b s e r v a t i o n s i n d i c a t e t h a t prompt 
d i s p e r s a l o f seed and f e r t i l i z e r t e s u l t s i n g r e a t e r seed g e r m i n a t i o n . 
The s u s p e c t e d r e a s o n b e i n g t h a t t h e seed i s a b l e t o s e t t l e i n t o t h e 
f r e s h l y l o o s e n e d s o i l , r e s u l t i n g i n a r e d u c e d seed l o s s t o wi n d . 
The s e e d i n g employees, w h i l e i n t h e a r e a , a l s o measure and map 
each day's p r o d u c t i o n and l a y out t h e f o l l o w i n g day's seed and 
f e r t i l i z e r r e q u i r e m e n t on t h e h i g h s i d e bank. T h i s f o r m a t i s 
c o n t i n u e d u n t i l t h e program has been c o m p l e t e d . 
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The amount and t y p e o f f e r t i l i z e r i s d e t e r m i n e d by s o i l a n a l y s i s . 
Seed m i x t u r e s v a r y but g e n e r a l l y a r e a c o m b i n a t i o n o f g r a s s e s and 
legumes. We have found t h a t F e s c u e s , Brome G r a s s , B l u e G r a s s 
and Timothy do q u i t e w e l l . 

We a p p l y o u r seed a t r a t e s between 50 t o 100 l b s . p e r a c r e . T h i s 
may seem h i g h , but we have d i s c o v e r e d t h a t our seed l o s s e s a r e 
at t i m e s e x c e s s i v e because o f t h e e v e r p r e s e n t wind. 

Our c o s t p e r f o o t o f t r e a t m e n t v a r i e s between 75<: t o 98c p e r f o o t . 
These v a l u e s i n c l u d e p r e - o r g a n i z a t i o n , m e c h a n i c a l , a d m i n i s t r a t i o n , 
s e e d , f e r t i l i z e r and d i s p e r s a l c o s t s . 

SITE PREPARATION OF REFUSE DUMPS 

The f i r s t o p e r a t i o n i s t o l o w e r t h e s l o p e from t h e a n g l e o f r e p o s e 
(37°) t o the b i o l o g i c a l a n g l e o f r e p o s e o r l o w e r (26°). T h i s i s 
n e c e s s a r y t o o b t a i n s l o p e s t a b i l i z a t i o n . We have u t i l i z e d D8 
C a t e r p i l l a r s e q u i p p e d w i t h U b l a d e s t o p e r f o r m t h i s f u n c t i o n . I n 
f u t u r e programs we i n t e n d t o use l a r g e r c r a w l e r s equipped w i t h a 
U b l a d e o r m o d i f i e d b l a d e s because we f e e l we can a c c o m p l i s h t h e 
r e c o n t o u r i n g i n a more e f f i c i e n t manner. 

A g a i n , as i n t h e t r e a t m e n t o f e x p l o r a t i o n r o a d s , we employ, i n t h e 
second s t e p , a l o c a l t r e a t m e n t termed " t r a c k i n g " . T h i s i s a c c o m p l i s h e d 
by r u n n i n g t h e c r a w l e r t r a c t o r up and down t h e r e c o n t o u r e d s l o p e s 
t o c r e a t e t r a c k c l e a t marks o r i n d e n t a t i o n s i n t h e s l o p e w h i c h a c t 
as m o i s t u r e and seed e n t r a p m e n t s . I n s p e c t i o n o f a l l p a s t programs 
i n d i c a t e t h a t t h e seed e s t a b l i s h b e t t e r i n t h e s e i n d e n t a t i o n s t h a n 
on f l a t unmarked a r e a s . T h i s s i t e p r e p a r a t i o n t r e a t m e n t was 
recommended by our l o c a l Energy & N a t u r a l R e s o u r c e s Land Use 
O f f i c e r , Mr. H a r o l d Ganske. 

The t h i r d s t a g e i s t h e a p p l i c a t i o n o f seed and f e r t i l i z e r . Coleman 
has a p p l i e d seed by b o t h t h e manual and h y d r o s e e d i n g methods. Once 
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a p p l i e d m a n u a l l y , t h e seed i s harrowed i n t o r e d u c e t he l o s s t o w i n d . 
L a r g e i n d u s t r i a l h arrows drawn by a s m a l l c r a w l e r t r a c t o r have 
a c c o m p l i s h e d t h i s q u i t e w e l l . 

On s l o p e a r e a s t h a t cannot be worked m a n u a l l y c o n v e n t i o n a l h y d r o -
s e e d i n g i s employed. D u r i n g t h e p a s t summer Coleman C o l l i e r i e s 
L i m i t e d c o n d u c t e d an i n t e r e s t i n g t r i a l by h y d r o s e e d i n g raw 
sewage i n c o m b i n a t i o n w i t h seed and f e r t i l i z e r o n t o a r e f u s e 
p i l e . G e r m i n a t i o n was e x c e l l e n t i n t h e f a l l . As a n o t e o f 
c a u t i o n , i f you e v e r i n t e n d t o u t i l i z e sewage, a p p l y i t d i r e c t l y 
i f p o s s i b l e and do not s t o r e o r impound t h e s u b s t a n c e ; r e - h a n d l i n g 
problems a r e a r e a l i t y . 

TREATMENT OF OLD MINE SITES 

The s i t e p r e p a r a t i o n t r e a t m e n t employed by Coleman C o l l i e r i e s 
L i m i t e d on o l d mine s i t e s i s b a s i c a l l y a c o m b i n a t i o n o f e x p l o r 
a t i o n r o a d and r e f u s e dump r e c l a m a t i o n p r o c e d u r e s . The main 
d i f f e r e n c e s a r e t h e l a r g e r s i z e and c o m p o s i t i o n o f the m a t e r i a l s 
t o be r e c o n t o u r e d , and t h e r o a d systems a r e g e n e r a l l y w i d e r and 
more compacted. These f a c t o r s d i c t a t e t h e use o f l a r g e r machines 
and, i n most c a s e s , a r i p p i n g t r e a t m e n t must p r e c e d e r e c o n t o u r i n g . 
A g a i n c a r e f u l c o - o r d i n a t i o n o f t h e machines i s n e c e s s a r y t o i n s u r e 
t h a t one machine does not i m p a i r t h e p r o d u c t i o n o f t h e o t h e r . 
F o r example, i n b l o c k i n g a c c e s s t o a r e a s . 

CONCLUSION 

I must emphasize t h a t p r o j e c t t i m i n g i s one o f the g r e a t e s t 
i n f l u e n c e s o f whether o r n o t t h e s i t e p r e p a r a t i o n w i l l be s u c c e s s 
f u l . M o i s t u r e , t e m p e r a t u r e and w i n d a r e t h e most c r i t i c a l f a c t o r s 
i n our a r e a and t h e y a r e a l l i n t e r - r e l a t e d . 
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Programs i n i t i a t e d and c o n d u c t e d a t the f a c t o r extremes a r e most 
l i k e l y t o f a i l and s h o u l d be c a r e f u l l y s t u d i e d b e f o r e h a n d . I n 
c l o s i n g , t he o l d adage w i t h an added p h r a s e a p p l i e s c o m p l e t e l y , 
"You w i l l r e a p what you sow on the b a s i s o f when and how you 
p r e p a r e and sow i t " . 
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DISCUSSIONS RELATED TO J . LANT'S PAPER 

John R a i l s t o n - S t u d e n t , U n i v e r s i t y o f B r i t i s h Columbia. How d i d 
you b r e a k up t h e r o a d s ? 

ANS. We used r i p p e r s . 

John R a i l s t o n - S t u d e n t , U n i v e r s i t y o f B r i t i s h Columbia. How deep 
d i d you go w i t h a r i p p e r ? 

ANS. On some o f t h e main h a u l r o a d s we had t o r i p down t o t h r e e 
f e e t t o b r e a k t h e com p a c t i o n . 

N i c k Agnew - B.P. Canada L t d . You i n d i c a t e d t h a t you were mani
p u l a t i n g t he s i t e t o c r e a t e m i c r o r e l i e f , have you done a n y t h i n g w i t h 
a d o z e r b a s i n o r w i t h g o u g i n g on an e x p e r i m e n t a l b a s i s ? You a l s o 
mentioned u s i n g a b i n d e r , what t y p e d i d you use? 

ANS. No, we have n o t done a n y t h i n g w i t h g o u g i n g . The b i n d e r we 
used was a Dow C h e m i c a l B i n d e r . I t h i n k i t ' s a l a t e x c h e m i c a l c a l l e d 
J197. 

Don Graham, - L o r n e x M i n i n g C o r p o r a t i o n . I w o u l d l i k e t o add a 
comment as a p r i v a t e c i t i z e n who has worked and grown up i n remote 
a r e a s . My f i r s t i m p r e s s i o n when I see someone f i l l i n g i n a r o a d 
i s one o f shock. I know when l i v i n g i n remote a r e a s you depend a 
l o t on r e s o u r c e r o a d s f o r f i s h i n g and h u n t i n g . I n t h e Kootenays 
we o f t e n used t h e l o g g i n g r o a d s t o go b e r r y p i c k i n g . Even though 
r e a l i z i n g t h a t t h e m i n i n g i n d u s t r y l e a v e s a l o t o f s c a r s , I hope 
you a r e l e t t i n g a few r o a d s s t a y open because t h e y a r e i m p o r t a n t 
t o t h e g e n e r a l enjoyment o f B r i t i s h Columbians. 

ANS. Your comment i s t a k e n t o h e a r t . L a t e l y , we have had some 
m e e t i n g s t o d i s c u s s t he use o f f o r e s t r y r o a d s , and some v e r y good 
r e p r e s e n t a t i o n s were made by f o u r - w h e e l d r i v e c l u b s . They 
s t r i c t l y oppose the c l o s u r e o f a l l t he r o a d s . B e l i e v e me, we a r e 
e x p e r i e n c i n g p r e s s u r e t o l e a v e a l o t o f r o a d s open. 
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SPOIL DUMP RESLOPING AT 
FORDING RIVER OPERATIONS 

ABSTRACT 

Much r e s e a r c h work has been done on the s u i t a b i l i t y o f m a t e r i a l s 
and t he s e l e c t i o n o f p l a n t s p e c i e s f o r r e v e g e t a t i o n p u r p o s e s . 
T h i s work i s w e l l documented and r e s e a r c h i s c o n t i n u i n g . L i m i t e d 
work, however, has been done on t h e a c t u a l p h y s i c a l p r e p a r a t i o n 
o f r e c l a m a t i o n s i t e s . F o r d i n g C o a l L i m i t e d has u n d e r t a k e n r e s e a r c h 
on optimum r e s l o p i n g t e c h n i q u e s . The f i r s t phase o f t h i s work, 
c o m p l e t e d i n 1977, c o v e r e d t he p h y s i c a l r e s l o p i n g o f waste dumps from 
t h e n a t u r a l a n g l e o f r e p o s e (37°) t o a ra n g e o f s l o p e a n g l e s from 
26° t o 34°. A s s o c i a t e d c o s t s were c l o s e l y m o n i t o r e d t o d e t e r m i n e 
t h e e f f e c t o f r e s l o p i n g r e q u i r e m e n t s on t h e economics o f s p o i l 
c o n s t r u c t i o n (formed v e r s u s f r e e dump s p o i l s ) . 

T h i s paper d i s c u s s e s p r e l i m i n a r y r e s u l t s o f t h e r e s l o p i n g t e s t 
work, s p e c i f i c a l l y equipment l i m i t a t i o n s , economics o f dump con
s t r u c t i o n and p l a n n e d f o l l o w - u p work. A l s o d i s c u s s e d i s t h e 
i n t e g r a t i o n o f t h e s e r e s u l t s w i t h mine p l a n n i n g . 
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SPOIL DUMP RESLOPING AT 
FORDING RIVER OPERATIONS 

INTRODUCTION 

F o r d i n g C o a l L i m i t e d o p e r a t e s t h e F o r d i n g R i v e r c o a l mine l o c a t e d 
i n s o u t h e a s t e r n B r i t i s h Columbia. The mine s i t e ( F i g u r e 1) i s 
w i t h i n t h e m e d i a l r a n g e o f t h e s o u t h e r n C anadian Rocky M o u n t a i n s , 
40 m i l e s n o r t h o f t h e Crowsnest Pass and f o u r t o seven m i l e s west 
o f the B r i t i s h C o l u m b i a - A l b e r t a b o r d e r . 

F o r d i n g C o a l L i m i t e d i s owned 60 p e r c e n t by Canadian P a c i f i c 
I n v e s t m e n t s and 40 p e r c e n t by Cominco L t d . The o p e r a t i o n s 
p roduce an average o f 3 m i l l i o n l o n g t o n s o f c l e a n e d m e t a l l u r g i c a l 
c o a l p e r annum, p r i m a r i l y f o r e x p o r t t o Japan. M i n i n g o p e r a t i o n s 
commenced i n 1972 and a r e c a r r i e d out on a t h r e e e i g h t - h o u r 
s h i f t , seven days p e r week b a s i s . The o p e r a t i o n s c o n s i s t o f 
two t y p e s o f m i n i n g ( t r u c k - s h o v e l w i t h 15-yd. s h o v e l s and 
120-to 170-ton t r u c k s and a 60-yd. d r a g l i n e ) . M a t e r i a l moved 
i n 1977 was 25,000,000 bank c u b i c y a r d s o f w a s t e and 4,000,000 
l o n g t o n s o f raw c o a l . 

T h i s paper d i s c u s s e s some o f t h e problems and s o l u t i o n s o f 
s p o i l i n g i n a s t e e p , narrow mountainous v a l l e y and t h e r e l a t e d 
p roblems i n p r e p a r a t i o n o f s p o i l s f o r r e c l a m a t i o n . 
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BIOGEOCLIMATIC ASPECTS 

F o r d i n g O p e r a t i o n s l i e w i t h i n t h e c o n t i n e n t a l temperate c l i m a t e 
zone. A v e r a g e a n n u a l p r e c i p i t a t i o n i s 34 i n c h e s w i t h t e m p e r a t u r e 
extremes o f -40° C i n w i n t e r t o 35° i n summer. 

M i n i n g o p e r a t i o n s t a k e p l a c e f r o m a p p r o x i m a t e l y 5000 f e e t t o 7400 
f e e t above sea l e v e l . 

V e g e t a t i o n c o v e r on t h e v a l l e y b ottom and l o w e r s l o p e s i s m a i n l y 
f o r e s t w i t h dominant c o n i f e r o u s s p e c i e s b e i n g Engelmann s p r u c e , 
l o d g e p o l e p i n e and minor amounts o f balsam f i r and w e s t e r n l a r c h . 
G r a s s - s h r u b communities e x i s t on s o u t h and s o u t h e a s t a s p e c t s . 

The h i g h e l e v a t i o n g r a s s l a n d i s c l a s s e d as moderate w i n t e r range 
f o r e l k and sheep. E l k and moose p o p u l a t i o n s i n h a b i t t h e v a l l e y 
bottom. B l a c k bear abound i n the a r e a and a r e o f t e n seen f e e d i n g 
on r e c l a i m e d a r e a s . 

Land use i n the a r e a i s p r i m a r i l y f o r e s t r y , h u n t i n g , f i s h i n g and 
g e n e r a l o u t d o o r a c t i v i t i e s . U l t i m a t e l a n d use o b j e c t i v e s f o r the 
m i n i n g o p e r a t i o n s c o n s i s t o f the development of s p o i l s t o p e r m i t 
r e s t o r a t i o n t o f o r e s t c o v e r as w e l l as open h i g h e l e v a t i o n w i l d l i f e 
g r a z i n g a r e a s . 

STRUCTURAL GEOLOGY AND MINE LAYOUT 

M e t a l l u r g i c a l c o a l seams o c c u r i n the lower 2000 f e e t o f the 4 0 0 0 - f o o t 
Kootenay f o r m a t i o n on b o t h s i d e s o f t h e F o r d i n g R i v e r v a l l e y . F i g u r e s 
2 and 3 show the e x i s t i n g mine l a y o u t and g e o l o g i c a l s e c t i o n s . The 
major s t r u c t u r a l f e a t u r e s a r e two s u b - p a r a l l e l s y n c l i n e s - one on 
each s i d e o f the v a l l e y r u n n i n g n o r t h - s o u t h and a r e g i o n a l ( E r i c k s o n ) 
f a u l t a l o n g the west s i d e o f t h e F o r d i n g R i v e r . 
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FIGURE 2 — F o r d i n g Coa l Sur face Plan. 

IGURE 3 — G e n e r a l Geological Sect ion. 
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T r u c k - s h o v e l o p e r a t i o n s e x i s t on t h e e a s t e r n s i d e o f the v a l l e y i n 
C l o d e and T u r n b u l l p i t s . D r a g l i n e m i n i n g w i t h t r u c k - s h o v e l p r e s t r i p 
e x i s t s on t h e w e s t e r n s i d e o f t h e v a l l e y . B o t h o p e r a t i o n s c r e a t e 
m a s s i v e q u a n t i t i e s o f waste w h i c h w i l l r e q u i r e e x t e n s i v e s i t e 
p r e p a r a t i o n f o r r e c l a m a t i o n p u r p o s e s . 

SPOIL CONSTRUCTION 

Normal s p o i l c o n s t r u c t i o n c a n be o f two t y p e s : f r e e dump o r formed 
s p o i l s . F r e e dump c o n s t r u c t i o n c a n be d e f i n e d as dumping w a s t e f r o m 
any e l e v a t i o n . Formed s p o i l s c o n s i s t o f l a y e r i n g w a s t e m a t e r i a l s 
i n l i f t s ( i . e . 100 t o 200 f e e t ) . Economics o f m i n i n g n o r m a l l y show 
f r e e dump c o n s t r u c t i o n t o be more b e n e f i c i a l , however, dumps g r e a t e r 
t h a n two hundred f e e t pose a pr o b l e m f o r r e c l a m a t i o n . F i g u r e 4 
shows normal dump c o n s t r u c t i o n a t F o r d i n g R i v e r o p e r a t i o n s . F r e e 
dumping i s maximized f o l l o w e d by wrap-around dumping t o p r o v i d e 
f o r s p o i l s t a b i l i t y and f o r r e c l a m a t i o n p u r p o s e s . 

SPOILING CONSIDERATIONS 

The n a rrow s t e e p v a l l e y and the e x t e n s i v e l a t e r a l c o a l d e p o s i t s r e s u l t 
i n problems o f f i t t i n g s p o i l volumes i n t o a v a i l a b l e a r e a s . I t i s 
n e c e s s a r y t h a t a l l economic s u r f a c e m i n i n g r e s e r v e s a r e r e c o v e r e d b e f o r e 
b e i n g b u r i e d under m i l l i o n s of y a r d s o f waste m a t e r i a l . F i g u r e 5 shows 
the s u r f a c e a r e a a v a i l a b l e f o r s p o i l i n g . I n a d d i t i o n t o b a s i c space 
c o n s i d e r a t i o n s , o t h e r f a c t o r s i n v o l v e d a r e t h e F o r d i n g R i v e r meander 
b e l t , r e g i o n a l d r a i n a g e p a t t e r n s ( c r e e k s e t c . ) , w i l d l i f e c o r r i d o r s , 
h a u l r o a d a n d p o w e r l i n e r i g h t - o f - w a y s , p l a n t s i t e l o c a t i o n , t a i l i n g s 
ponds — i n o t h e r words m i n i m i z a t i o n o f t h e t o t a l l a n d d i s t u r b a n c e . 

I t i s t h e r e f o r e e s s e n t i a l t h a t s p o i l volumes i n any g i v e n a r e a be 
maximized. T h i s i s b e s t a c h i e v e d by o p t i m i z i n g t h e s l o p e s a t w h i c h 
s p o i l s may be rework e d w h i l e a l l o w i n g f o r a dequate r e c l a m a t i o n . 





/ 
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C u r r e n t g u i d e l i n e s r e q u i r e t h a t a s l o p e o f 26° ( b i o l o g i c a l a n g l e o f 
r e p o s e ) be u t i l i z e d . Some doubt r e m a i n s a s t o whether t h i s i s 
t h e most s u i t a b l e , economic s l o p e a n g l e when n a t u r a l a r e a s i n the F o r d i n g 
v a l l e y s u p p o r t v e g e t a t i o n g r o w t h on s l o p e s i n e x c e s s o f 30 d e g r e e s . 
There a r e o b v i o u s b e n e f i t s i f i t c a n be d e m o n s t r a t e d t h a t a d e q u a t e 
r e c l a m a t i o n c a n be a c h i e v e d i n s l o p e a n g l e s i n e x c e s s o f 26 d e g r e e s . 
These i n c l u d e : 

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

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

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

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

However, t h e f i n a l s l o p e a n g l e s must p r o v i d e f o r : ¬
- the s a f e t y o f o p e r a t i o n s ( d u r i n g r e s l o p i n g ) , 
- e f f i c i e n t r e v e g e t a t i o n t e c h n i q u e s , 
- adequate d r a i n a g e c o n t r o l , 
_ l a n d s u r f a c e s c o n s i s t e n t w i t h f i n a l l a n d use o b j e c t i v e s . 

R e c l a m a t i o n i s g e n e r a l l y c o n s i d e r e d t o be s i t e s p e c i f i c . A c c o r d i n g l y , 
F o r d i n g C o a l i n i t i a t e d r e s e a r c h i n 1977 on s p o i l r e s l o p i n g . S p e c i f i c 
o b j e c t i v e s o f t h i s r e s e a r c h were: 
- t o e s t a b l i s h r e s l o p e d a r e a s w i t h v a r y i n g s l o p e a n g l e s , c l i m a t i c 

e x posure and base m a t e r i a l c o m p o s i t i o n t o a l l o w f i e l d r e c l a m a t i o n 
r e s e a r c h t o d e t e r m i n e v e g e t a t i o n g r o w t h on s l o p e a n g l e s w i t h v a r y i n g 
c o n d i t i o n s , 

- t o e v a l u a t e equipment p e r f o r m a n c e , s a f e t y , p l a n n i n g and o p e r a t i n g 
g u i d e l i n e s when r e s l o p i n g waste dumps a t v a r i o u s a n g l e s , 

- t o e s t a b l i s h f i e l d r e c l a m a t i o n r e s e a r c h a r e a s i n l o c a t i o n s r e p 
r e s e n t a t i v e o f the two p r i n c i p a l m i n i n g methods -- d r a g l i n e and 
t r u c k - s h o v e l , 

- t o i n i t i a t e f u l l - s c a l e r e c l a m a t i o n work i n a r e a s of f i n a l s p o i l i n g . 
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FIELD WORK - 1977 

Two s p o i l a r e a s f o r r e s e a r c h were c h o s e n : G r e e n h i l l s s o u t h ( d r a g l i n e ) 
and T u r n b u l l ( t r u c k - s h o v e l ) . The G r e e n h i l l s a r e a was a t t h e f i n a l 
s p o i l l i m i t s , and t h e T u r n b u l l a r e a i s not p l a n n e d f o r a d d i t i o n a l 
s p o i l i n g f o r s e v e r a l y e a r s a l l o w i n g f o r l o n g - t e r m r e s e a r c h . 

L o c a l c o n t r a c t o r s were h i r e d f o r the i n i t i a l r e s l o p i n g a s mine 
o p e r a t i o n s d i d n o t have s u f f i c i e n t equipment r e q u i r e d f o r t h i s work. 
D e t a i l s o f t h e p r o j e c t were d i s c u s s e d w i t h equipment o p e r a t o r s so 
t h e y c o u l d c o n t r i b u t e e f f e c t i v e l y t o t h e p r o j e c t . T h i s a p p r o a c h 
was v e r y s u c c e s s f u l i n o b t a i n i n g o p e r a t i o n a l d a t a on equipment 
l i m i t a t i o n s and o p e r a t o r s a f e t y . 

P r o j e c t p a r a m e t e r s were as f o l l o w s : 
- development o f p a n e l s w i t h s l o p e a n g l e s o f 26° t o 34° (use o f 

c r a w l e r d o z e r s o n l y ) , 
- development o f a 2 0 - f o o t w i d e t e r r a c e a t a p p r o x i m a t e l y m i d - p o i n t 

on t h e s p o i l s f a c e . T h i s t e r r a c e w o u l d have a 2° c r o s s - s e c t i o n a l 
s l o p e f o r d r a i n a g e p u r p o s e s , 

- use o f t h e t e r r a c e f o r a c c e s s f o r t o p - s o i l i n g and r e v e g e t a t i o n 
purposes ( h y d r o s e e d e r and l i g h t v e h i c l e a c c e s s ) . I t i s i m p o r t a n t 
t o note t h a t s p o i l s a t F o r d i n g c a n e x c e e d 1000 f e e t i n v e r t i c a l 
h e i g h t , 

- use of the t e r r a c e s f o r r e s e a r c h i n t o d r a i n a g e c o n s i d e r a t i o n s 
p r i m a r i l y t o d e t e r m i n e t h e e f f e c t s o f r u n o f f on seed and f e r t i l i z e r 
r e t e n t i o n on the s p o i l f a c e , 

- p r o v i s i o n o f s l o p e s h a v i n g v a r y i n g f a c i n g a s p e c t s ( a l l d i r e c t i o n s ) , 
- v a r i a t i o n o f s u r f a c e m a t e r i a l s ( g l a c i a l t i l l , peatmoss or n a t u r a l 

mudstones and s h a l e s ) , 
- d e t a i l e d c o s t c o l l e c t i o n , 
- use o f v a r i o u s equipment s i z e s (D-6, D-8 and D-9's). 
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SPOIL COMPOSITION 

Waste m a t e r i a l s c o n s i s t b a s i c a l l y o f s a n d s t o n e , c a r b o n a c e o u s mudstone, 
s i l t s t o n e and some g l a c i a l t i l l . Normal dump c o n s t r u c t i o n r e s u l t s i n 
the more competent s a n d s t o n e r o l l i n g t o the bottom o f the s p o i l 
a r e a ; w h i l e the l e s s competent m a t e r i a l s ( s h a l e s and mudstones), r e 
main a t the c r e s t ( o r t o p ) p o r t i o n o f the dump. The c o a r s e s a n d s t o n e 
p r o v i d e s f o r good d r a i n a g e a t t h e base o f the s p o i l . R e s l o p i n g 
pushes the f i n e r c r e s t m a t e r i a l s ( w h i c h degrade q u i c k l y - l e s s t h a n 
two y e a r s ) over t h e f a c e o f the s p o i l g i v i n g a n e x c e l l e n t s u r f a c e 
f o r r e v e g e t a t i o n . 

REVEGETATION PRACTICES 

I t i s F o r d i n g ' s i n t e n t i o n t o use n a t u r a l m a t e r i a l s as much as p o s s i b l e . 
R e s e a r c h work has been e x t e n s i v e w i t h numerous t e s t p l o t s b e i n g s t u d i e d 
b o t h f o r v e g e t a t i o n s p e c i e s r e l a t e d t o m a t e r i a l t y p e s and a l t i t u d e 
a s w e l l as maintenance ( f e r t i l i z a t i o n ) r e q u i r e m e n t s . 

V e g e t a t i o n m a t e r i a l s were based on p r e v i o u s t e s t r e s u l t s w i t h a n 
a p p l i c a t i o n of the seed m i x t u r e a t 40 l b s . per a c r e and co m p l e t e 
f e r t i l i z e r , 13-16-10, a t 300 l b s . per a c r e . 

The seed mix a p p l i e d by h y d r o s e e d e r c o n s i s t e d o f : 
10% A l s i k e C l o v e r 5% Red Top 
35% Rambler A l f a l f a 10% Canada B l u e G r a s s 
25% C r e e p i n g Red Fescue 15% C l i m a x T imothy 

RESLOPING RESULTS 

Most o f the r e s l o p i n g was c o n d u c t e d d u r i n g i d e a l w e a t h e r c o n d i t i o n s . 
Work was h e l d up d u r i n g s h o r t p e r i o d s o f m o i s t c o n d i t i o n s f o r r e a s o n s 
o f o p e r a t o r s a f e t y . 
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Equipment L i m i t a t i o n s 

I t was f o u n d t h a t d o z e r s worked most e f f e c t i v e l y on s l o p e s up t o 
28° t o 30°. H i g h p r o d u c t i v i t y was o b t a i n e d . The equipment had a 
n a t u r a l tendency t o c u t t h e s l o p e s a t 28°. S l o p e s f r o m 30° t o 34° 
r e s u l t e d i n c r o s s p u s h i n g ( l o w p r o d u c t i v i t y ) and deep g r o u s e r or 
c r a w l e r t r a c k m a r k i n g s . 

A t a n g l e s above 28° i t was f o u n d t h a t t h e d o z e r s w o u l d c l i m b e f f 
i c i e n t l y i n a f o r w a r d p o s i t i o n o n l y . R e v e r s e c l i m b was p o s s i b l e 
but r e s u l t e d i n a low p r o d u c t i v i t y . 

C l i n o m e t e r s mounted on the d o z e r s a r e r e q u i r e d t o m a i n t a i n g r a d e 
c o n t r o l . 

No m e c h a n i c a l d i f f i c u l t i e s were e n c o u n t e r e d . 

S p o i l S t a b i l i t y 

M i n o r c r e s c e n t - s h a p e d f a i l u r e s o c c u r r e d on s l o p e s o f 32° t o 34°. 
F a i l u r e s were o f the s u r f a c e m a t e r i a l o n l y ( l e s s t h a n a f o o t deep) 
and were r e l a t e d t o f i n e wet m a t e r i a l . I n g e n e r a l , t h e s e were not 
a problem and a r e not e x p e c t e d t o pose f u t u r e problems. 

A n a l y s i s o f the s l o p e m a t e r i a l showed good s u b s u r f a c e d r a i n a g e . 

T e r r a c e Development 

S p o i l s a t t h e F o r d i n g R i v e r mine c a n be up t o 1000 f e e t h i g h . E x p e r 
i e n c e has shown development o f s p o i l s o f t h i s h e i g h t t o be s a f e 
p r o v i d e d m a t e r i a l placement p r o c e d u r e s and s p o i l s t a b i l i t y m o n i t o r i n g 
a r e f o l l o w e d . However, r e s l o p i n g o f s u c h s p o i l i n t r o d u c e s o t h e r 
f a c t o r s s u c h as o p e r a t o r s a f e t y , c o s t o f d o z i n g ( r e h a n d l e ) , and l a c k 
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o f a c c e s s f o r r e c l a m a t i o n work. 

S p o i l h e i g h t s r e s l o p e d d u r i n g t h e 1977 program v a r i e d f r o m 100 t o 
200 f e e t h i g h . T e r r a c e s o f 2 0 - f e e t w i d t h were c r e a t e d a t a p p r o x 
i m a t e l y the mid p o i n t of the s p o i l f a c e (50 t o 1 0 0 - f o o t i n t e r v a l s ) . 
Development o f t h e s e t e r r a c e s p r o v ed e f f e c t i v e b o t h f r o m t h e 
o p e r a t i o n p o i n t o f v i e w , d r a i n a g e c o n t r o l , and a c c e s s f o r r e 
v e g e t a t i o n . The h y d r o s e e d e r was a b l e t o d i s t r i b u t e v e g e t a t i o n 
m a t e r i a l s o v e r a l l o f the f a c e s e n c o u n t e r e d . 

Development o f s p o i l s i n l e s s t h a n 2 0 0 - f o o t l a y e r s w o u l d r e s u l t 
i n a d d i t i o n a l s p o i l i n g c o s t s d u r i n g o p e r a t i o n s (maintenance o f 
s p o i l f a c e s , berms, e t c . ) More work i s r e q u i r e d on t e r r a c e 
i n t e r v a l . 

T e r r a c e s w i l l a l s o p r o v i d e f o r w i l d l i f e m i g r a t i o n . 

D r a i n a g e C o n s i d e r a t i o n s 

L i m i t e d i n f o r m a t i o n has been o b t a i n e d t o d a t e . Pure d o z e r work 
r e s u l t s i n a major down d i p d r a i n a g e p a t t e r n a s a r e s u l t o f t h e f i n a l 
s l o p e s u r f a c i n g . M i n o r c r o s s - d i p p a t t e r n s a r e c r e a t e d by g r o u s e r 
marks. 

S p o i l s w i t h t e r r a c e s a t 75 t o 1 0 0 - f o o t i n t e r v a l s p r o v i d e f o r d e v e l 
opment o f major c r o s s - f a c e d r a i n a g e p a t t e r n s . Two d o z e r s , o p e r a t i n g 
i n p a r a l l e l on t h e t e r r a c e s , c a n move harrows a c r o s s t h e f a c e . T h i s 
would a l s o f a c i l i t a t e t h e m i x i n g o f r e v e g e t a t i o n m a t e r i a l s i n t o t he 
s u b s u r f a c e . 

T e r r a c e c o n s t r u c t i o n s h o u l d a l l o w f o r d r a i n a g e away from t h e s p o i l s 
t o p r e v e n t g u l l y i n g o r down d i p e r o s i o n . Cross-dams on t h e t e r r a c e s 
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can be c o n s t r u c t e d t o p r e v e n t m a j or e r o s i o n a l o n g t he t e r r a c e . However, 
d r a i n a g e must be adequate t o p r e v e n t f a i l u r e o f the c r e s t of t h e 
t e r r a c e . 

C o s t R e s u l t s 

C o s t s f o r r e s l o p i n g v a r i e d w i t h t h e push d i s t a n c e i n v o l v e d (between 
$1,000 and $5,000 per p l a n a c r e ) . C o s t s f o r d o z i n g v a r i e d f r o m 
$0.30 t o $0.40 per l o o s e c u b i c y a r d . Comparison w i t h h a u l a g e c o s t s 
i n d i c a t e t h a t v e r t i c a l l i f t s f o r s p o i l development s h o u l d be i n 
the o r d e r o f 200 f e e t . However, more work i s r e q u i r e d due t o 
s i t e - s p e c i f i c c o n d i t i o n s such as r e l a t i o n o f p i t a r e a t o s p o i l 
l o c a t i o n , use o f l a r g e r equipment f o r r e s l o p i n g , b a l a n c e o f t h e 
c o r r e c t m a t e r i a l s f o r r e v e g e t a t i o n , and a v a i l a b i l i t y o f r e s u r f a c i n g 
m a t e r i a l s i f c o r r e c t o n - s i t e m a t e r i a l s a r e not a v a i l a b l e . 

CONCLUSIONS 

P r e l i m i n a r y r e s u l t s i n d i c a t e t h a t s p o i l r e s l o p e d a n g l e s c a n be 
i n c r e a s e d t o a t l e a s t 28° w i t h a p o s s i b i l i t y o f 30°. O p e r a t o r 
s a f e t y a p p e a r s t o be a d e q u a t e . D r a i n a g e and r e v e g e t a t i o n c o n s i d 
e r a t i o n s a r e s a t i s f i e d . S u r f a c e s t a b i l i t y o f t h e s p o i l s a p p e a r s 
a d e q u a t e . 

The 1978 f o l l o w - u p work w i l l i n c l u d e m o n i t o r i n g o f s u r f a c e d r a i n a g e 
p a t t e r n s and v e g e t a t i o n g r o w t h w i t h r e s p e c t t o p l a n t s p e c i e s and 
a s p e c t . M a j o r s p o i l s t a b i l i t y i s b e i n g a n a l y s e d u t i l i z i n g i n t e r n a l 
a n g l e s o f f r i c t i o n t o d e t e r m i n e t he f a c t o r o f s a f e t y f o r the s p o i l 
h e i g h t s and s p o i l c o m p o s i t i o n e n c o u n t e r e d a t F o r d i n g C o a l . 
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C u r r e n t s p o i l i n g p l a n s a t F o r d i n g u t i l i z e 26° r e s l o p e a n g l e s . 
P l a n n i n g r e v i s i o n s a r e underway t o d e t e r m i n e t h e e f f e c t o f 28° 
and 30° r e s l o p e f a c e s on s p o i l volumes a v a i l a b l e . The 1977 f i e l d 
work has i n d i c a t e d t h a t i t i s e s s e n t i a l t h a t r e c l a m a t i o n p l a n n i n g 
be i n t e g r a t e d w i t h a l l s t a g e s o f mine p l a n n i n g and mine development. 
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DISCUSSIONS RELATED TO J . POPOWICH'S PAPER 

Dave Headdon - U n i v e r s i t y o f C a l g a r y . What about i n t e r n a l s t r e s s d e f o r 
m a t i o n and h y d r o l o g i c a l l y c aused problems o f s l u m p i n g ? 

ANS. I c a n ' t answer t h a t i n d e t a i l . We have c o n s u l t a n t s who a r e 
l o o k i n g i n t o t h o s e problems a t t h i s t i m e . I assume t h e y a r e u s i n g a l l 
f a c t o r s i n v o l v e d . 

L i o n e l J a c k s o n - I n s t i t u t e o f S e d i m e n t a r y and P e t r o l e u m G e o l o g y . Have 
you any e s t i m a t e s o f what t h e r e l a t e d c o s t s w o u l d be i f the i n t e r v a l s 
o f wrap-around t e r r a c e s were changed? 

ANS. No. I f we c o n s t r u c t our dumps w i t h 2 0 0 - f o o t i n t e r v a l s t h e n the 
c o s t s w o u l d be c o n s i s t e n t w i t h t h e numbers I've i n d i c a t e d t o d a y . I f 
we d e c i d e t o r e s l o p e f r o m 3 0 0 - f o o t i n t e r v a l s t h e n the c o s t s w o u l d 
change. The c o s t d i f f e r e n t i a l w o u l d i n c r e a s e q u i t e q u i c k l y . 

A l l e n Lamb - I n t e r i o r R e f o r e s t a t i o n . C o u l d the s l o p e a n g l e be changed 
f r o m 26° t o 30° by the use o f r i p r a p a t t h e t o e o f the s l o p e and, 
i f s o , w o u l d t h e c o s t o f moving the r i p r a p i n t o p l a c e be j u s t i f i e d ? 

ANS. T h a t , i n f a c t , i s h a p p e n i n g r i g h t now, because i n our s p o i l i n g 
o p e r a t i o n s we g e t a d e f i n i t e s e g r e g a t i o n o f t h e m a t e r i a l s . The more 
competent s a n d s t o n e b l o c k s , some of w h i c h a r e 8-10 f e e t a c r o s s , 
end up a t the b ottom o f the s p o i l a t t h e t o e . To answer y o u r q u e s t i o n , 
I t h i n k t h a t i t w ould r e q u i r e some e n g i n e e r i n g a n a l y s i s t o d e t e r m i n e 
whether t h a t p a r t i c u l a r t y p e o f t o e s t a b i l i t y w o u l d h e l p the o v e r a l l 
dump s t a b i l i t y . We a r e not r e a l l y c o n c e r n e d w i t h t h e t o e . Our 
c o n c e r n i s where you may g e t f a i l u r e s t h r e e - q u a r t e r s t h e way up a 
s l o p e , e s p e c i a l l y on a dump 1200 f e e t i n h e i g h t . 
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WASTE DUMPS - DESIGN, CONTOURING, AND VEGETATION KAISER RESOURCES 
OPERATIONS 

INTRODUCTION 

The c o a l b e a r i n g p r o p e r t y owned by K a i s e r R e s o u r c e s L t d . i s s i t u a t e d 
i n t he s o u t h e a s t e r n c o r n e r o f B r i t i s h C o l u m b i a . T h i s p r o p e r t y 
c o n s i s t s o f two s e p a r a t e a r e a s : t h e Crows Nest C o a l B a s i n and the 
E l k R i v e r B a s i n . The Crows Nest C o a l B a s i n i s some 30 m i l e s i n 
l e n g t h and a p p r o x i m a t e l y 12 m i l e s i n w i d t h near t h e c e n t r e o f the 
b a s i n . T h i s c o a l f i e l d c o n t a i n s about 12 m i n e a b l e seams t h a t 
o u t c r o p w i t h i n a 2,500 f o o t s t r a t i g r a p h i c sequence, p r i m a r i l y a l o n g 
the w e s t e r n s l o p e s o f the Rocky M o u n t a i n s . The second f i e l d i s a 
p o r t i o n o f the E l k R i v e r B a s i n and i s a p p r o x i m a t e l y 8 m i l e s i n 
l e n g t h and 2 - 3 m i l e s i n w i d t h and c o n t a i n s between 7 and 14 mine
a b l e seams t h a t o u t c r o p w i t h i n a 2,000 f o o t sequence o f c o a l 
b e a r i n g measures. The c o a l seams i n b o t h f i e l d s r a n g e i n t h i c k n e s s 
f r o m 5 t o 50 f e e t and v a r y i n e l e v a t i o n f r o m 3,500 f e e t t o 7,000 
f e e t i n the Crows Nest B a s i n and f r o m 4,500 f e e t t o 7,500 f e e t i n 
the E l k R i v e r B a s i n . 

On b o t h c o a l f i e l d s the o v e r b u r d e n i s composed m a i n l y o f s a n d s t o n e , 
s i l t s t o n e , mudstone, and c a r b o n a c e o u s mudstone w i t h some c o n g l o m e r a t e . 
I n pH t h i s m a t e r i a l r a n g e s f r o m 4.2 t o 7.8. The c o a l r a n g e s f r o m 
low t o h i g h v o l a t i l e b i t u m i n o u s t y p e w i t h a s u l p h u r c o n t e n t o f 0.3 
t o 0.4%. 

A t p r e s e n t 80% o f the t o t a l raw c o a l mined by the company i s mined 
by s u r f a c e methods. The r e m a i n d e r i s e x t r a c t e d from underground 
u s i n g m a i n l y h y d r a u l i c t e c h n i q u e s . T o t a l raw c o a l p r o d u c t i o n i n 
1977 was 75 m i l l i o n t o n s . 
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The main a r e a o f m i n i n g a t p r e s e n t i s c e n t r e d on Harmer Ridge where 
t h e r e a r e r e c o v e r a b l e r e s e r v e s o f 64 m i l l i o n s h o r t t o n s o f m e t a l l 
u r g i c a l c o a l . To mine t h i s c o a l a p p r o x i m a t e l y 300 m i l l i o n bank 
c u b i c y a r d s o f o v e r b u r d e n w i l l have t o be moved. That means t h a t 
a n n u a l l y 40 m i l l i o n bank c u b i c y a r d s must be moved t o r e l e a s e 
6 m i l l i o n s h o r t t o n s o f c o a l t o meet the company's c o n t r a c t u a l 
commitments. 

The Mine P l a n n i n g Department i s r e s p o n s i b l e f o r p r o v i d i n g a 
p r a c t i c a l mine p l a n f o r t h e r e c o v e r y o f c o a l f o r t h e company's 
s p o i l t o f a c i l i t a t e t h e f i n a l r e c l a m a t i o n o f the a r e a . T h i s 
waste dump s i t e s e l e c t i o n has t o i n c l u d e s u c h f a c t o r s as economics 
and s a f e t y . 

MINING METHODS 

The f i r s t s t a g e i n i m p l e m e n t i n g t he mine p l a n i s the d r i l l i n g and 
b l a s t i n g o f the o v e r l y i n g r o c k . T h i s o v e r b u r d e n i s removed i n 
5 0 - f o o t h i g h benches p a r a l l e l t o the s t r i k e o f the c o a l seam. 
Rock i s l o a d e d by 25 and 15-yard s h o v e l s i n t o 200, 170, and 
100-ton t r u c k s . 

The waste r o c k i s h a u l e d t o d i s p o s a l a r e a s c l e a r o f t h e p i t l i m i t s 
and c l e a r o f f u t u r e m i n i n g o p e r a t i o n s . 

WASTE DISPOSAL 

Development o f each waste dump i s commenced by p l a c i n g waste r o c k 
t o form a bench e x t e n d i n g outwards from t h e t o p o g r a p h i c c o n t o u r 
t h a t c o r r e s p o n d s w i t h t h e d e s i g n e l e v a t i o n o f t h e w o r k i n g s u r f a c e 
o f t h e waste dump. The o v e r b u r d e n i s h a u l e d from t h e p i t and 
end dumped a t the c r e s t o f t h e waste p i l e . Some r o c k s p i l l s o v e r 
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t h e c r e s t and the r e m a i n d e r i s pushed ov e r w i t h d o z e r s . F o r s a f e t y 
r e a s o n s t r u c k s do not back t o t h e v e r y edge. The r e s u l t o f t h i s 
method o f placement i s t h a t t he f a c e o f t h e waste p i l e remains.-* t 
the a n g l e o f r e p o s e and advances outwards from t h e n a t u r a l s l o p e 
by t h e g r a d u a l a c c u m u l a t i o n o f m a t e r i a l on the f a c e o f t h e dump. 

M a t e r i a l s d e p o s i t e d a t the c r e s t a r e d i s t r i b u t e d down t h e l e n g t h 
o f the f a c e and a r e s e g r e g a t e d by g r a v i t a t i o n a l s o r t i n g , a c c u m u l a t 
i n g a t t h e t o e o f the dump. As t h e f a c e o f t h e dump advances o u t 
wards from the s l o p e , t h i s c o a r s e l a y e r becomes c o v e r e d . T h i s 
s i t u a t i o n c r e a t e s an e f f e c t i v e u n d e r d r a i n w h i c h p r e v e n t s b u i l d 
up o f h i g h pore w a t e r p r e s s u r e s w i t h i n t h e dump and t h e subsequent 
l o s s o f dump s t a b i l i t y . 

W i t h t h e c o n t i n u i n g development o f t h e o p e n - p i t mine t h e m i n i n g 
o p e r a t i o n s a r e c a r r i e d out a t p r o g r e s s i v e l y l o w e r l e v e l s and new 
dumps a r e e s t a b l i s h e d a t e l e v a t i o n s c o r r e s p o n d i n g t o t h e l e v e l 
o f m i n i n g . These l e v e l s a t Harmer o c c u r a t 50 or 1 0 0 - f o o t 
v e r t i c a l i n t e r v a l s . Dumping a t t h e s e new l e v e l s i s c o n t i n u e d 
a l o n g t h e c o n t o u r below t h e dumps p r e v i o u s l y e s t a b l i s h e d . T h i s 
method o f s p o i l i n g i s r e f e r r e d t o as wrap-around. 

The t e r r a c e w i d t h a l o n g t h e t o p o f each wrap-around dump i s a t 
l e a s t 100 f e e t . T h i s i s t o a l l o w t h e s p o i l t r u c k s t o p r o c e e d 
s a f e l y i n and out t o t h e dumping s i t e . 

F o r wrap-around benches h a v i n g v e r t i c a l s e p a r a t i o n o f 100 f e e t 
t h i s c o n s t r u c t i o n has t h e e f f e c t o f r e d u c i n g t h e a v e r a g e o v e r a l l 
s l o p e a t the t o p o f the p i l e f r o m 37° t o 23°. F o r 5 0 - f o o t v e r t i c a l 
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s e p a r a t i o n between benches and minimum bench w i d t h s o f 100 f e e t , t he 
a v e r a g e s l o p e a n g l e i s f u r t h e r r e d u c e d t o 17°. T h i s r e d u c t i o n i n 
s l o p e a n g l e w i t h i n the upper r e g i o n i n c r e a s e s t h e t o t a l s t a b i l i t y 
o f t h e s p o i l p i l e . 

As t h e e x i s t i n g o p e n - p i t s a r e mined t o l o w e r e l e v a t i o n s t h i s c o n 
t i n u i n g wrap-around t e c h n i q u e w i l l f u r t h e r c o n t r i b u t e t o t h e 
dump s t a b i l i t y . The s p o i l dumps a r e composed of s i l t s t o n e , mudstone, 
s a n d s t o n e , and c o n g l o m e r a t e . S i l t s t o n e s and mudstones c o m p r i s e 
60% o f t h e waste m a t e r i a l and a r e t h e f i n e f r a c t i o n , w h i l e s a n d s t o n e s 
form the c o a r s e f r a c t i o n w i t h b l o c k s r a n g i n g i n s i z e up t o 10 f e e t . 

Dumping o f waste m a t e r i a l i s d e l i b e r a t e and i s h a n d l e d a s i t o c c u r s 
d u r i n g the m i n i n g o p e r a t i o n s . I n the p a s t no a t t e m p t was made t o 
s e g r e g a t e t he u n c o n s o l i d a t e d and we a t h e r e d s u r f a c e r o c k d u r i n g 
dump c o n s t r u c t i o n w h i c h l e a d t o p o t e n t i a l dump i n s t a b i l i t y , b a s i c a l l y 
because t h i s m a t e r i a l d i d not a l l o w p e r c o l a t i o n o f w a t e r and t h e r e f o r e 
became s a t u r a t e d . A t p r e s e n t t h i s u n c o n s o l i d a t e d m a t e r i a l i s s p r e a d 
a s u n i f o r m l y and as t h i n l y a s p o s s i b l e t h r o u g h o u t t h e dump, th u s 
p r e v e n t i n g t he development o f l o c a l i z e d a r e a s o f i n s t a b i l i t y . 

RECONTOURING 

EARLY ATTEMPTS 

W i t h t h e i n c e p t i o n o f f u l l - s c a l e s u r f a c e m i n i n g on Harmer Ri d g e i n 
1968, f i e l d - s c a l e r e s l o p i n g a c t i v i t i e s have p r i m a r i l y been c o n c e n 
t r a t e d on s m a l l e r worked out s u r f a c e mines up t o 50 a c r e s i n s i z e . 

R e s l o p i n g o p e r a t i o n s i n v o l v e d t h e use o f D-8 or D-9 d o z e r s f i t t e d 
w i t h U-blades w h i c h were used p r i m a r i l y t o r e s t r u c t u r e r e l a t i v e l y 
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s h o r t o v e r b u r d e n dump s l o p e s f r o m t h e i r 37° a n g l e t o a maximum o f 
26°. Dump s l o p e s were t y p i c a l l y n o t l o n g e r t h a n 200 f e e t so p u s h i n g 
o f o v e r b u r d e n down t h e s e s l o p e s was p r a c t i c a l on a s m a l l s c a l e . 

O t h e r i m p o r t a n t d e s i g n c r i t e r i a i n c l u d e d d r a i n a g e c o n t r o l and 
a e s t h e t i c s . B o t h o f t h e s e were s a t i s f i e d by a t t e m p t i n g t o r e s l o p e 
the dumps i n su c h a way a s t o b l e n d them i n t o t h e n a t u r a l s u r r o u n d 
i n g s . A l s o , by u s i n g a maximum a n g l e o f 26° s u c c e s s f u l v e g e t a t i o n 
u s i n g g r a s s e s , legumes, and s h r u b s was p o s s i b l e . 

A t t h i s t i m e i n t h e development o f r e c l a m a t i o n t e c h n i q u e s , o t h e r 
f a c t s came t o l i g h t a s t h e r e s u l t o f e x p e r i m e n t a t i o n . I t a p p e a r e d 
t h a t d i r e c t s e e d i n g and p l a n t i n g on s l o p e s e x c e e d i n g 26° had 
m a r k e d l y r e d u c e d s u r v i v a l . A l s o , a t t e m p t s t o use t h e same 
r e s l o p i n g p r o c e d u r e s used on s m a l l dumps on l o n g dump s l o p e s 
p r o v e d i m p r a c t i c a l . Long r e v e r s i n g d i s t a n c e s f o r d o z e r s and t h e 
l a r g e volumes o f m a t e r i a l t o be moved n e c e s s i t a t e d a change i n 
r e s l o p i n g c o n c e p t s . 

PRESENTLY USED TECHNIQUES 

Born from a need t o r e d u c e r e v e r s i n g d i s t a n c e s and p r o v i d e b r e a k s 
i n o t h e r w i s e l o n g monotonous s l o p e s , t h e bench or t e r r a c e c o n f i g u r 
a t i o n a r o s e . 

S i m p l e i n b o t h d e s i g n and c o n s t r u c t i o n t h i s c o n c e p t i n v o l v e s 
a dump s u r f a c e s t a b i l i t y d e s i g n i n c o r p o r a t i n g benches w i t h 50 f e e t 
o f v e r t i c a l s e p a r a t i o n w i t h a c o n n e c t i n g s l o p e o f 26°. Bench 
w i d t h s v a r y d e p e n d i n g upon l o c a l c o n d i t i o n s but a r e t y p i c a l l y 
20 f e e t r e s u l t i n g i n an o v e r a l l dump a n g l e o f 22°. 
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To a c c o m p l i s h l a r g e - s c a l e b e n c h i n g programs, l a r g e r d o z e r s i n c l u d i n g 
F i a t - A l l i s HD41B*s and D-9G C a t s were used. 

F i e l d - s c a l e e x p e r i m e n t s have a l s o shown t h a t s l o p e a n g l e s o f 30° 
can be s u c c e s s f u l l y v e g e t a t e d , d e p e n d i n g upon th e m a t e r i a l s , i n 
h e r e n t dump s t a b i l i t y , and o t h e r r e l a t e d l o c a l f a c t o r s . 

A n o t h e r t e c h n i q u e , t h e t e r r a c e c o n f i g u r a t i o n , i s used where e i t h e r 
the o r i g i n a l ground or l i m i t e d space does not a l l o w f o r b e n c h i n g . 

T h i s c o n c e p t i n v o l v e s c o n s t r u c t i o n o f s u c c e s s i v e t e r r a c e s 
w i t h o u t a n i n i t i a l s l o p e between them. The r e s u l t i n g " s t a i r 
s t e p " t o 4 f e e t h i g h and up t o 8 f e e t w i d e , d e p e n d i n g upon l o c a l 
c o n d i t i o n s and t h e n a t u r e o f m a t e r i a l s . 

The g o v e r n i n g p r i n c i p l e b e h i n d t h e use o f t h i s t e c h n i q u e i s 
the a s s u m p t i o n t h a t a t l e a s t 30 - 40% o f t h e t e r r a c e w i l l s l o u g h 
onto the t e r r a c e below, t h u s f o r m i n g v e r y s h o r t , s t e e p s l o p e s 
between r e l a t i v e l y n a r row t e r r a c e s . 

V e g e t a t i o n i s t h e n p o s s i b l e on b o t h the t e r r a c e s and the s h o r t 
s l o p e s and because movement o f m a t e r i a l s i s r e d u c e d on t h e s h o r t 
s l o p e s u r f a c e s , v e g e t a t i o n c a n s p r e a d o n t o them as t h e y s t a b i l i z e . 

I n a l l c a s e s , the o v e r a l l a n g l e o f t h e t e r r a c e c o n f i g u r a t i o n 
cannot exceed t h e n a t u r a l a n g l e o f r e p o s e o f t h e m a t e r i a l s i n 
q u e s t i o n . However, r e d u c i n g t h e a n g l e of a g r a v e l p i t f r o m 37° 
u s i n g t e r r a c e s t o a n o v e r a l l a n g l e o f 30° has a l l o w e d f o r 
v e g e t a t i o n . A c o n t i n u o u s s l o p e o f 30° on g r a v e l , however, has 
c o n t i n u a l l y f r u s t r a t e d v e g e t a t i o n a t t e m p t s . 
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MINE PLANNING AND RECLAMATION 

Only i n r e c e n t y e a r s has the f u l l p o t e n t i a l o f r e c l a m a t i o n been 
a p p r e c i a t e d w i t h t he i n c o r p o r a t i o n o f c o n c r e t e r e q u i r e m e n t s f o r 
r e c l a m a t i o n i n mine p l a n s . 

H a v i n g t h e s e r e q u i r e m e n t s , based on e x p e r i e n c e b o t h l o c a l l y and 
around t h e w o r l d i n r e c e n t y e a r s , has e n a b l e d mine p l a n n e r s t o 
more e f f e c t i v e l y d e a l w i t h r e c l a m a t i o n needs w h i l e s t i l l 
m a i n t a i n i n g a n e c o n o m i c a l l y v i a b l e mine p l a n . 

One major c o n t r i b u t i o n t o t h e a r t o f dump s t a b i l i t y i s t h e c o n c e p t 
o f wrap-around dumping. Not o n l y i s o v e r a l l s t a b i l i t y i m proved, 
but i n many c a s e s g r e a t e r e f f i c i e n c y o f waste d i s p o s a l i s 
r e a l i z e d . From a r e c o n t o u r i n g p o i n t o f v i e w , t h e e f f o r t r e q u i r e d 
t o a c h i e v e a s a t i s f a c t o r y s l o p e a n g l e i s much r e d u c e d because 
m a t e r i a l i s nev e r pushed more t h a n f r o m one bench l e v e l t o t h e 
n e x t . Depending upon wrap-around dump d e s i g n , r e s l o p i n g e f f o r t 
c a n be r e d u c e d by as much as 80% o v e r c o n v e n t i o n a l b e n c h i n g on 
a f r e e dump. 

Other c r i t e r i a t o be c o n s i d e r e d i n p l a n n i n g o v e r b u r d e n dumps 
from s t a b i l i t y and v e g e t a t i o n s t a n d p o i n t s a r e a ) dump l o c a t i o n 
w i t h r e s p e c t t o underground w a t e r s o u r c e s , b) s p o i l m a t e r i a l s 
w i t h r e s p e c t t o s l i p p l a n e e f f e c t s , and c ) d r a i n a g e c o n t r o l . 

S u b s u r f a c e d r a i n a g e c o n t r o l c a n be a d d r e s s e d f o r example by 
c o n s o l i d a t i n g c o a r s e r d r a i n a g e m a t e r i a l s i n t h e l o w e r l a y e r s o f 
the dump. S l i p p l a n e s c a n be a v o i d e d by p r e - s t r i p p i n g and a v o i d 
i n g l o c a l i z e d dumping o f u n s t a b l e m a t e r i a l . S u r f a c e d r a i n a g e 
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can be c o n t r o l l e d by j u d i c i o u s a l i g n m e n t o f benches. F o r example, 
i n a b a s i n dump, benches a r e u s u a l l y s l o p e d towards the c e n t r e 
where r i p r a p r e i n f o r c e s t he w a t e r c o u r s e . I f w a t e r i s t o be 
p r e v e n t e d from r u n n i n g a c r o s s dump m a t e r i a l , benches c a n be 
s l o p e d away from t he c e n t r e t o b o t h o r one s i d e s u c h as i s the 
ca s e on an even s l o p e o r r i d g e . I n s l o p i n g o r o u t s l o p i n g benches 
or t e r r a c e s i s a n o t h e r d r a i n a g e c o n t r o l t e c h n i q u e used d e p e n d i n g 
upon whether t h e p r i o r i t y i s t o shed w a t e r o f f the s u r f a c e of 
the s l o p e or d r a i n i t t h r o u g h t h e s l o p e . 

CONCLUSIONS 

S i t e p r e p a r a t i o n must be the s i n g l e most i m p o r t a n t f a c t o r f o r 
the s u c c e s s f u l r e c l a m a t i o n o f a s p o i l dump. I n i t i a l l y t h e main 
a r e a s o f c o n c e r n have t o be dump s t a b i l i t y and e r o s i o n c o n t r o l . 
But a l l i e d t o t h e s e f a c t o r s must be an awareness o f the s p o i l 
c h a r a c t e r i s t i c s so t h a t s u r f i c i a l s t a b i l i t y may be a c h i e v e d . 
F o r a l t h o u g h a dump may be b a s i c a l l y s t a b l e , s u r f a c e c r e e p may 
i n h i b i t the e s t a b l i s h m e n t o f v e g e t a t i o n and may not be s u c c e s s f u l 
even w i t h the use o f c o s t l y b i n d e r s o r mulches. 

The f i n a l s l o p e a n g l e s may a l s o v a r y w i t h t h e ty p e o f s p o i l , 
v e r t i c a l d i s t a n c e s between benches, and s p e c i f i c l o c a l c o n d i t i o n s . 

The s t a t e - o f - t h e - a r t o f waste dump d e s i g n w i t h r e g a r d t o r e c l a m 
a t i o n a t K a i s e r has g r e a t l y improved s i n c e t h e commencement o f 
m i n i n g i n 1967. 

I t i s now p o s s i b l e t o a c c u r a t e l y d e t e r m i n e and p l a n f o r the 
r e c l a m a t i o n r e q u i r e m e n t s t h a t were p r e v i o u s l y not f u l l y u n d e r s t o o d . 
I n d e v e l o p i n g t h i s a p p r o a c h , t h e economic b e n e f i t s o f p l a n n i n g 
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dump s l o p e s f o r r e c l a m a t i o n over t h e c o n v e n t i o n a l " a f t e r t h o u g h t " 
a p p r o a c h c a n be f u l l y r e a l i z e d e s p e c i a l l y i n t h e l i g h t o f s p i r a l l 
c o s t s o f manpower, equipment, and s u p p l i e s . 

Indeed t h e o l d adage t h a t " R e c l a m a t i o n be an I n t e g r a l P a r t o f 
M i n i n g " must s t i l l a p p l y . 
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DISCUSSIONS RELATED TO A.W. MILLIGAN'S PAPER 

Ken Crane - L u s c a r S t e r e o L t d . A r e you s t i l l f e r t i l i z i n g a r e a s w h i c h 
you have r e v e g e t a t e d and, i f so, a r e the f e r t i l i z e r a p p l i c a t i o n s 
d e c r e a s i n g i n q u a n t i t y ? 

ANS. T h ere a r e some a r e a s t h a t were r e v e g e t a t e d a few y e a r s ago, 
w h i c h we a r e l e a v i n g now. We haven't d e c i d e d on a d e f i n i t e time 
when t o s t o p m a i n t e n a n c e . However, i n some s i t e s we b e l i e v e i t 
c o u l d be a s l o n g as t e n y e a r s . 

N e i l Duncan - E n e r g y R e s o u r c e s C o n s e r v a t i o n B o a r d . We n o t i c e d t h a t 
K a i s e r has t r e e n u r s e r i e s i n t h e v a l l e y . What s u c c e s s have you had 
w i t h p l a n t i n g some o f the t r e e s , and have you g i v e n any t h o u g h t t o 
p l a n t i n g them on t h e t e r r a c e s ? 

ANS. Yes, t h i s i s s o mething t h a t we w i l l be d o i n g . We used t o 
p l a n t u s i n g t h e o l d f o r e s t r y s t a n d a r d s q uare p l a n t i n g method. Now, 
we have changed t h e whole a p p r o a c h t o t h e b u s i n e s s o f p l a n t i n g t r e e s 
a n d s h r u b s . Where we a r e d e v e l o p i n g a s i t e f o r w i l d l i f e h a b i t a t 
we p l a n t s e l e c t e d s i t e s w i t h g r o u p s of c o v e r t r e e s . The o v e r a l l 
s u c c e s s up t o t h i s p o i n t i s about 85-907 o s u r v i v a l o f a l l t r e e s 
p l a n t e d . 

Now, i n s t e a d o f p l a n t i n g t h e 1+1's, we a r e t r a n s p l a n t i n g them i n t o 
the n u r s e r y and h o l d i n g them f o r up t o f o u r y e a r s . We f e e l t h a t 
by d o i n g t h i s t h e y w i l l have a b e t t e r chance o f s u r v i v a l . I f we 
put them out i n t o the f i e l d t o o e a r l y t h e y do not grow because 
t h e y need t o d e v e l o p b e t t e r r o o t systems. I f we h o l d them i n the 
n u r s e r i e s and r o o t prune them, we w i l l be a b l e t o put a t r e e i n the 
f i e l d t h a t w i l l grow r e a d i l y . 

Dave Headdon - U n i v e r s i t y o f C a l g a r y . I n o t i c e d t h a t you t e r r a c e d 
s l o p e s . To me i t l o o k s l i k e your s l u m p i n g problems a r e c a u s e d by 
t o o much i n t e r n a l m o i s t u r e . I f you i n c r e a s e the a r e a and hence the 
amount o f i n f i l t r a t i o n , you may c o n t i n u e t o have i n t e r n a l s l u m p i n g 
problems. Have you e v e r thought of b u r y i n g p i p e s i n the toe o f s l o p e 
t o c h a n n e l the w a t e r t h e r e b y a c t as h y d r a u l i c d i s s i p a t o r s ? 

ANS. I'm not s u r e t h a t we a r e s t i l l h a v i n g s l u m p i n g problems s i n c e 
we r e c e n t l y changed t o wrap a r o u n d dumps. I n the o l d days when 
the s p o i l was j u s t dumped over the edge we had more t h a n s l u m p i n g 
problems. A t p r e s e n t t h e s e dumps a r e f a i r l y s t a b l e . 
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MINE RECLAMATION AWARDS 

Terms o f R e f e r e n c e 

Under the a u s p i c e s o f t h e B r i t i s h Columbia M i n i s t r y o f Mines and 
P e t r o l e u m R e s o u r c e s , and the M i n i n g A s s o c i a t i o n o f B r i t i s h C o l u m b i a , 
a R e c l a m a t i o n Award has been e s t a b l i s h e d t o r e c o g n i z e o u t s t a n d i n g 
achievement i n mine r e c l a m a t i o n i n B r i t i s h C o l u m b i a . I n a d d i t i o n 
t o t h i s award, two c i t a t i o n s a r e g i v e n t o r e c o g n i z e m e r i t i n 
m i n i n g r e c l a m a t i o n . The g u i d e l i n e s f o r t h e s e awards a r e as 
f o l l o w s : 
1. N o m i n a t i o n s w i l l be s o l i c i t e d from M i n i s t r y o f Mines and 

P e t r o l e u m R e s o u r c e s ' I n s p e c t o r s . I n a d d i t i o n , n o m i n a t i o n s 
may be made by companies w i t h r e s p e c t t o t h e i r own work, o r 
work done by i n d i v i d u a l s or o r g a n i z a t i o n s f a m i l i a r w i t h the 
g o a l s o f r e c l a m a t i o n . 

N o m i n a t i o n s s h o u l d be s u b m i t t e d i n w r i t i n g t o : 
Chairman, Awards Subcommittee 
c/o T e c h n i c a l and R e s e a r c h Committee 
M i n i s t r y o f Mines and P e t r o l e u m R e s o u r c e s 
M i n e r a l Resources B r a n c h 
1835 F o r t S t r e e t 
V i c t o r i a , B.C. V8R U 6 . 

I n the n o m i n a t i o n , d o c u m e n t a t i o n o f the r e c l a m a t i o n a c h i e v e 
ment must be o u t l i n e d and r e a s o n s p r o p o s e d why t h e p r o j e c t 
or program m e r i t s r e c o g n i t i o n . 

2. The r e c l a m a t i o n p r o j e c t may be major or minor i n e x t e n t and 
may be the r e s u l t o f one p e r s o n ' s a c t i v i t i e s . 

3. The T e c h n i c a l and R e s e a r c h Committee w i l l d e c i d e the w i n n e r 
o f the R e c l a m a t i o n Award and t h e two C i t a t i o n s . 

4. The R e c l a m a t i o n Award and C i t a t i o n s w i l l be awarded each 
y e a r a t the a n n u a l Mine R e c l a m a t i o n Symposium. 

5. The R e c l a m a t i o n Award cannot be won by a m i n i n g company two 
y e a r s i n s u c c e s s i o n - C i t a t i o n s may. 

6. D e a d l i n e f o r r e c e i p t o f n o m i n a t i o n s f o r the awards i s 
J a n u a r y 31 o f the y e a r the award w i l l be g i v e n . 



199 

R e p o r t o f the Awards Subcommittee 

T e c h n i c a l and R e s e a r c h Committee 

B r i t i s h Columbia M i n i s t r y o f Mines and 

P e t r o l e u m R e s o u r c e s 

and 

The M i n i n g A s s o c i a t i o n o f B r i t i s h Columbia 

The Awards Subcommittee r e c e i v e d a t o t a l o f 12 n o m i n a t i o n s f o r the 
R e c l a m a t i o n Award and f o r C i t a t i o n s . These n o m i n a t i o n s came from 
the m i n i n g i n d u s t r y , M i n i s t r y o f Mines and P e t r o l e u m R e s o u r c e s ' 
I n s p e c t o r s , r e l a t e d i n d u s t r i a l r e p r e s e n t a t i v e s , u n i v e r s i t y p e r s o n n e l 
and t h e g e n e r a l p u b l i c . The Awards Subcommittee e v a l u a t e d t he nom
i n a t i o n s and d e c i d e d t h e r e would be two c i t a t i o n s , one h o n o r a b l e 
m e n t i o n and t h e award f o r 1978. 

The Committee w i s h e s t o e x p r e s s t h e i r t h a n k s t o C o n t i n e n t a l Jade 
L t d . f o r d o n a t i n g t he j a d e f o r the R e c l a m a t i o n Award. 

R e c l a m a t i o n Award f o r 1978 

The 1978 R e c l a m a t i o n Award i s p r e s e n t e d t o t h e R e c l a m a t i o n R e s e a r c h 
Department o f Cominco L i m i t e d a t T r a i l , B r i t i s h C o l u m b i a . The 
R e c l a m a t i o n R e s e a r c h Department, formed i n 1970, has made an o u t 
s t a n d i n g c o n t r i b u t i o n t o mine r e c l a m a t i o n r e s e a r c h i n B r i t i s h 
C o l u m b i a . T h i s group has c o n d u c t e d r e s e a r c h towards t h e d e v e l o p 
ment o f r e c l a m a t i o n t e c h n i q u e s f o r Cominco and i t s s u b s i d i a r y 
companies. Cominco has been prominent i n i n f o r m a t i o n exchange and 
has made i t s r e s e a r c h i n f o r m a t i o n a v a i l a b l e t o the B r i t i s h Columbia 
m i n i n g i n d u s t r y . 
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T h e i r r e s e a r c h program has been t h o r o u g h and w e l l documented and 
i s a b l e n d o f f i e l d t r i a l s , l a b o r a t o r y e x p e r i m e n t a t i o n and c h e m i c a l 
a n a l y s e s . Cominco's mines r e s e a r c h has been c o n d u c t e d towards a 
d e t a i l e d assessment o f waste m a t e r i a l s as a p l a n t g r o w t h medium, 
i d e n t i f i c a t i o n o f g r o w t h l i m i t i n g f a c t o r s , s e l e c t i o n and t e s t i n g 
o f p l a n t s p e c i e s , and a n assessment o f c u l t u r a l t e c h n i q u e s . Cominco 
R e c l a m a t i o n S p e c i a l i s t s have i d e n t i f i e d and a r e m o n i t o r i n g a c c u m u l a t i o n 
o f p o t e n t i a l l y t o x i c m e t a l s by v e g e t a t i o n and a r e s t u d y i n g methods 
of overcoming p o t e n t i a l p roblems. 

Cominco L t d . s h o u l d be r e c o g n i z e d f o r t h e i r c o n t i n u i t y o f e f f o r t , 
o v e r a l l a p p r o a c h and r e s u l t s o b t a i n e d . 
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SECOND ANNUAL RECLAMATION AWARD 
PRESENTED TO 

THE RECLAMATION RESEARCH DEPARTMENT 
OF COMINCO LTD. 

Bob Gardiner ( r i g h t ) reclamation agronomist r e c e i v i n g 
the award from the Hon. James Chabot ( l e f t ) M i n i s t e r 
of Mines and Petroleum Resources on behalf of Cominco 
Ltd. 
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Two C i t a t i o n s f o r 1978 

1. E l c o M i n i n g L i m i t e d 

E l c o M i n i n g r e c l a m a t i o n s p e c i a l i s t s have done an e f f e c t i v e and 
s a t i s f a c t o r y j o b o f r e c l a i m i n g and r e h a b i l i t a t i n g d i s t u r b e d t e r r a i n . 

T r e n c h i n g was c a r r i e d out by back-hoe t h e r e b y r e d u c i n g t h e amount 
o f l a n d a r e a d i s t u r b e d i n c o n t r a s t t o t r e n c h i n g by b u l l d o z e r . 
A l l d i s t u r b a n c e s i n c l u d i n g d r i l l s i t e s , camp s i t e s , and r o a d s 
were c o n s t r u c t e d and r e v e g e t a t e d i n c o m p l i a n c e w i t h t h e g u i d e l i n e s 
and f i e l d i n s p e c t i o n i n s t r u c t i o n s o f t h e R e c l a m a t i o n B r a n c h o f t h e 
M i n i s t r y o f M ines and P e t r o l e u m R e s o u r c e s . 

P r o c e d u r e s f o r s o i l s t a b i l i z a t i o n and e r o s i o n c o n t r o l were e x c e l l e n t 
and r e v e g e t a t i o n o f d i s t u r b e d s i t e s was c a r r i e d out d u r i n g t h e 
same se a s o n t h a t d i s t u r b a n c e t o o k p l a c e . The company c o o p e r a t e d 
f u l l y w i t h t h e M i n i s t r y o f M ines and P e t r o l e u m R e s o u r c e s and worked 
w e l l w i t h o t h e r m i n i s t r i e s i n r e s t o r i n g w i l d l i f e h a b i t a t . 

2. K a i s e r R e s o u r c e s L t d . 

K a i s e r R e s o u r c e s L i m i t e d a t Sparwood B.C., w i n n e r o f l a s t y e a r s ' 
R e c l a m a t i o n Award, has c o n t i n u e d t o e x c e l l i n r e c l a m a t i o n p r o c e d u r e s 
and p r a c t i c e s and i n the a p p l i c a t i o n o f t e c h n o l o g y and r e s e a r c h 
t o c o a l mine r e c l a m a t i o n . The l e a d e r s h i p d e m o n s t r a t e d by t h e i r 
r e c l a m a t i o n s p e c i a l i s t s i n a d o p t i n g new r e c l a m a t i o n t e c h n i q u e s 
and the e v a l u a t i o n o f v e g e t a t i o n s p e c i e s , i n c l u d i n g n a t i v e s p e c i e s , 
d e s e r v e s s p e c i a l m e n t i o n . I n a d d i t i o n , K a i s e r R e s o u r c e s L t d . have 
s h a r e d t h e i r s u c c e s s e s and f a i l u r e s w i t h e veryone c o n c e r n e d w i t h 
r e c l a m a t i o n . 
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CITATIONS 
PRESENTED TO 

ELCO MINING LTD. 

Dr. M a r t i n Bik ( r i g h t ) Superintendent of Environmental and Town 
S i t e r e c e i v i n g the award from the Hon. James Chabot (center) 
M i n i s t e r of Mines and Petroleum Resources on behalf of E l c o 
Mining Ltd. 

KAISER RESOURCES LTD. 

Lou Cherene ( r i g h t ) Manager, Environmental S e r v i c e s , r e c e i v i n g 
the award from the Hon. James Chabot, M i n i s t e r of Mines and 
Petroleum Resources on behalf of K a i s e r Resources Ld. 
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H o n o r a b l e M e n t i o n 

H o n o r a b l e M e n t i o n goes t o Canex P l a c e r L t d . Over t h e y e a r s Ca 
P l a c e r has d e m o n s t r a t e d t h e i r g e n u i n e c o n c e r n f o r r e c l a m a t i o n 
i n t he Salmo a r e a o f B r i t i s h C o l u m b i a . 
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RESOURCE PROBLEMS AND SOLUTIONS 

Chairman o f t h e M o r n i n g S e s s i o n 
F r i d a y , March 3, 1978 

J . O ' Riordan 
A s s i s t a n t D i r e c t o r 
S p e c i a l P r o j e c t s 
ELUC, S e c r e t a r i a t 
V i c t o r i a , B.C. 
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HABITAT PROTECTION AND ENHANCEMENT 
FOR WILDLIFE 

Paper P r e s e n t e d 

by: 

D.R. H u m 
A s s i s t a n t D i r e c t o r 
H a b i t a t P r o t e c t i o n 

F i s h and W i l d l i f e B r a n c h 
M i n i s t r y o f R e c r e a t i o n and C o n s e r v a t i o n 

P r o v i n c i a l Government o f B r i t i s h C olumbia 
V i c t o r i a , B.C. 
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HABITAT PROTECTION AND ENHANCEMENT FOR WILDLIFE 

The u t i l i z a t i o n o f r e n e w a b l e o r nonrenewable n a t u r a l r e s o u r c e s by modern 
i n d u s t r i a l methods i n v a r i a b l y u p s e t s t h e e q u i l i b r i u m o f n a t u r a l systems 
o f w h i c h w i l d l i f e i s a p a r t . F o r t h i s d i s c u s s i o n , I w i l l c o n s i d e r 
w i l d l i f e t o mean t e r r e s t r i a l and a q u a t i c a n i m a l s and t h e i r e n v i r o n 
ments. To s e t t h e s t a g e f o r my comments a statement o f t h e o b j e c t i v e s 
and p r i n c i p l e s g u i d i n g the F i s h and W i l d l i f e B r a n c h i s i n o r d e r . 
O b j e c t i v e 1 - t o a t t e m p t t o e n s u r e t h a t t h e w i l d l i f e r e s o u r c e s and 
t h e i r uses w i t h i n management u n i t s a r e i d e n t i f i e d , measured and 
eva l u a t e d . 

O b j e c t i v e 2 - t o a t t e m p t t o e n s u r e t h a t t h e methods o f r e s o u r c e 
e x t r a c t i o n a r e r e s p e c t f u l o f t h e r e s o u r c e base - the l a n d and t h e 
w a t e r , i t s v i t a l a s s o c i a t i o n s and i t s w i l d l i f e p r o d u c t i v i t y . 

O b j e c t i v e 3 - t o a t t e m p t t o m o d i f y t h e a c t i v i t i e s o f r e s o u r c e 
e x t r a c t i o n so as t o r e d u c e t h e i n v a r i a b l y d i s r u p t i v e e f f e c t s on 
t h e a n i m a l p o p u l a t i o n s and the uses t h e r e o f . 

O b j e c t i v e 4 - t o a t t e m p t t o m o n i t o r and r e g u l a t e a n a r r a y o f o t h e r 
p r e s s u r e s on t h e r e s o u r c e base and/or a n i m a l s t h e m s e l v e s , a r i s i n g 
f r o m but s e c o n d a r y t o the a c t i v i t i e s o f t h e prime r e s o u r c e u s e r . 

O b j e c t i v e 5 - t o a t t e m p t t o d e v e l o p r e s t o r a t i v e o r enhancement 
p r e s c r i p t i o n s w h i c h may, f o l l o w i n g prime r e s o u r c e e x t r a c t i o n , 
r e t u r n t h e r e s o u r c e base t o a new p r o d u c t i v e optimum i n w i l d l i f e . 

O b j e c t i v e 6 - t o u p h o l d t h e p r o v i s i o n s o f t h e F i s h e r i e s and W i l d l i f e 
A c t s and t h e i r r e g u l a t i o n s . 

Your symposium, so f a r , has t o u c h e d on t h e t e c h n o l o g i e s o f e x p l o r a t i o n , 
e x t r a c t i o n , m a r k e t i n g , r e c l a m a t i o n , and even p o l i t i c s . Most o f 
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t h e s e a s p e c t s have d e v e l o p e d c o n s i d e r a b l y d u r i n g t h e l a s t decade, 
and t h e r e i s l i t t l e I c a n add t o your e x i s t i n g knowledge. However, 
I w i s h t o s h a r e w i t h you some t h o u g h t s about a c r i t i c a l element 
o f r e s o u r c e management r e l a t e d t o m i n i n g ; t h a t o f t h e l e g i s l a t i v e , 
r e g u l a t o r y and p l a n n i n g systems o f government - a v e h i c l e upon w h i c h 
the economic f u t u r e o f t h i s p r o v i n c e i s b a s e d . W i t h i n t h e s e g o v e r n 
ment systems t h e t e c h n o l o g y i s w e a k e s t , and i n s p i t e o f c o n s i d e r a b l e 
g a i n s i n r e c e n t y e a r s , t h e s e systems may c o n s t i t u t e t h e most s e r i o u s 
impediment t o t h e r e a l i z a t i o n o f wide base b e n e f i t s t o t h e p e o p l e 
o f t h i s p r o v i n c e . O b v i o u s l y you must know and s h a r e y o u r v a r i o u s 
mine r e l a t e d s u b - t e c h n o l o g i e s , l i k e w i s e you must a p p r e c i a t e t h e f a s t -
w o r k i n g i n s t i t u t i o n a l t e c h n o l o g y . D e s p i t e a few p e r s i s t e n t V i c t o r i a n 
n o t i o n s , t h e a f f a i r s o f government as co-managers i n r e s o u r c e use 
a r e no l o n g e r t o be t o l e r a t e d a s t h e e x c l u s i v e and p r i v a t e p r e s e r v e 
o f the p u b l i c s e r v a n t o p e r a t i n g f r o m " l i t t l e c l o i s t e r s " o f c o n t r o l . 
Put s i m p l y , i t i s not a m a t t e r o f whether a mine goes i n t o 
p r o d u c t i o n but HOW! 

Our government has g i v e n a c l e a r s t a t e m e n t t o t h e p u b l i c , t o i n d u s t r y , 
and i t s r e s o u r c e managers, t h a t t h e m i n e r a l i n d u s t r y i n g e n e r a l , 
and c o a l and p e t r o l e u m s e c t o r s i n p a r t i c u l a r , a r e b o t h n e c e s s a r y 
and d e s i r a b l e f o r the economic w e l l - b e i n g o f t h e p e o p l e o f t h i s 
P r o v i n c e . T h i s mandate, t o g e t h e r w i t h t h o s e s u p p o r t i n g o t h e r r e s o u r c e 
economies, i s i n c r e a s i n g l y c o n d i t i o n e d by r e q u i r e m e n t s t h a t prime 
r e s o u r c e uses w i l l be p r o j e c t e d and e x e c u t e d w i t h due r e g a r d f o r 
o t h e r r e s o u r c e v a l u e s and s o c i o - e c o n o m i c r e a l i t i e s . To t h o s e o f you 
i n t h e p r i v a t e s e c t o r r e s o u r c e development r e p r e s e n t s a n o p p o r t u n i t y , 
w h i l e s a f e g u a r d i n g s o c i o - e c o n o m i c f a c t o r s i s l i k e l y seen as a c o s t . 
But how i s t h e c o n d i t i o n e d mandate v i e w e d by t h e l i n e r e s o u r c e 
agency w h i c h , by l e g i s l a t i o n , p o l i c y and p r o c e d u r e , i s c h a r g e d w i t h 
a d m i n i s t r a t i o n o f t h e mandate? What i s t h e s t a t u s o f t h e management 
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p l a n n i n g t e c h n o l o g y w h i c h now r e q u i r e s a h o r i z o n t a l r a t h e r t h a n a v e r t i c a l 
r e n d i t i o n o f r e s p o n s i b i l i t y and f o r w h i c h t h e r e a r e few models, fewer 
terms o f r e f e r e n c e and v i r t u a l l y no l e g i s l a t i o n ? I n s h o r t , t h e 
h i s t o r i c a l p o s i t i o n o f t h e l i n e a g e n c y o f government p e r f o r m i n g 
s i n g u l a r l y a t t h e i n t e r f a c e w i t h i t s i n d u s t r i a l , c o m m e r c i a l or p r i v a t e 
" p u b l i c " i s a l m o s t e x t i n c t or a t b e s t , endangered. What we now see i s 
a n a p p a r e n t p l e t h o r a o f p r e - p l a n n i n g , p l a n n i n g and even m a n a g e r i a l 
systems w h i c h a r e c h a r a c t e r i z e d by: 

1. T h e i r i n t e r d i s c i p l i n a r y n a t u r e - r e p r e s e n t a t i o n o f o t h e r r e s o u r c e 
a g e n c i e s . 

2. A n o t a b l e l a c k o f o v e r - r i d i n g l e g i s l a t i o n t o commonly g u i d e the 
conduct of r e s o u r c e managers. 

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

4. A p e c u l i a r mix o f c e n t r a l i z e d and d e c e n t r a l i z e d r e s o u r c e a g e n c i e s . 

5. No common forum or l e v e l o f d e c i s i o n - m a k i n g . 

W h i l e t h a t may a p p e a r a l i t a n y o f i l l s w h i c h f o r e t e l l s o f f a i l u r e , 
q u i t e t h e o p p o s i t e i s t r u e . I t i s b e g i n n i n g t o work and work w e l l 
t o t h e common good o v e r t h e l o n g h a u l . Why? 

F i r s t l y , our l e g i s l a t i o n and our management i n s t i t u t i o n s were d e s i g n e d 
and b r o u g h t i n t o p r a c t i c e i n t h e p e o p l e - t h i n , r e s o u r c e - t h i c k hours 
a t t h e dawn o f t h e c e n t u r y . But as t h e p e o p l e demand grew and t h e 
r e s o u r c e s d i m i s h e d , t h o s e i n s t i t u t i o n s were i n c r e a s i n g l y i n c a p a b l e 
o f d e a l i n g w i t h t h e c o n c o m i t a n t c o n f l i c t . S e c o n d l y , many o f t h e 
r e s o u r c e s now v a l u e d were t h e n u n c o s t e d and unsung and commonly i n 
s u c h e x c e s s as t o have been thought l i m i t l e s s . O t h e r s have 
a c h i e v e d s o c i a l and economic v a l u e by changes i n s o c i a l a t t i t u d e s . 
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T h i s s o c i e t y r e q u i r e s more from l e s s , and t h e managers know t h a t t h e y 
must, w i t h p u b l i c i n v o l v e m e n t , d e v e l o p b e t t e r ways. 

E a c h l i n e agency, s t i l l armed w i t h s i n g l e purpose l e g i s l a t i o n and 
i n t e r n a l d e l i v e r y s y s t e m s , must now p e r f o r m as a p l a n n i n g head t o a n 
i n t e r a g e n c y body o f a d v i s o r s . Then, h a v i n g got t h e i n p u t t o a. p l a n , 
t h e y must make t h e f i r s t l i n e judgements on t h e r e l a t i v e r e s o u r c e v a l u e s 
and make a l l o c a t i o n s i n t h e c o n t e x t o f p u b l i c i n t e r e s t s . F i n a l l y , 
t h e y must p r o v i d e , m o n i t o r , and e n f o r c e o p e r a t i o n a l g u i d e l i n e s i n 
t h a t p u b l i c i n t e r e s t . Few, i f any o f us, were t r a i n e d i n s u c h 
complex l a r g e - g r o u p p l a n n i n g s y s t e m s , and i n t h e r e l a t i v e l a c k o f 
m u l t i - d i s c i p l i n a r y p l a n n i n g e x p e r t i s e , t h e o n l y r e a l hope i s the 
freedom t o e x p l o r e , i n n o v a t e and v a l u e . 

You h e a r d about THE RECLAMATION ADVISORY COMMITTEE from Mr. J a k e McDonald 
b e t t e r t h a n I c o u l d d e s c r i b e i t . But i n t h e c o n t e x t o f my t h o u g h t s , 
I ' l l v e n t u r e some o b s e r v a t i o n s a b out any o f the r e f e r r a l o r c o -
p l a n n i n g a r r a n g e m e n t s w h i c h have r e c e n t l y e v o l v e d on t h e r e s o u r c e 
s c e n e . 

T e c h n o l o g i c a l s h o r t f a l l - Many o f t h e r e s o u r c e a g e n c i e s whose r e s o u r c e s 
a r e accommodated i n a g i v e n u t i l i z a t i o n p l a n , a r e t h e m s e l v e s 
unknowledgable about m a n a g e r i a l o p t i o n s o f t h e prime i n d u s t r y and 
a r e t h e r e f o r e not a b l e t o p r o j e c t , f o r t h e prime manager, the 
p o s s i b l e c o n d i t i o n s by w h i c h t o m i t i g a t e or compensate f o r " h i s " 
r e s o u r c e . I f t h e y c a n ' t , who w i l l ? F r e q u e n t l y , t h i s l a c k o f 
u n d e r s t a n d i n g o f the o t h e r guy's ways l e a d s him t o t h e g r a v e y a r d 
r o u t e - be so r e s t r i c t i v e t h a t r e a s o n a b l e and economic means o f 
accommodation a r e d e n i e d . T h i s i s a r e j e c t i o n o f t h e mandate. 
We must f r e e t h e v a r i o u s managers t o i n n o v a t e and a p p l y management 
s o l u t i o n s w i t h o u t p e n a l t y . 
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Economic s h o r t f a l l - I n a c o n f l i c t between the use o f l a n d a r e a f o r 
( s a y ) f o r e s t p r o d u c t i o n and w a t e r s t o r a g e , w i t h the o t h e r v a l u e s o f 
a g r i c u l t u r e and w i l d l i f e and r e c r e a t i o n , the c h a l l e n g e o f d e v e l o p i n g 
a co-management p o s i t i o n i s o f t e n impeded by t h e more v i s i b l e economic 
p e r v a s i o n s o f the p r o p o n e n t , s t a l w a r t l y c o u n t e r e d by not so e q u a l 
economic r h e t o r i c o f the d e f e n d e r . I n want o f s o l i d economic 
v a l i d a t i o n o f c o s t and b e n e f i t , cause and e f f e c t , we have seen and 
s t i l l s u f f e r from p a s t a l l o c a t i o n d e c i s i o n s . 

To come t o the c o - p l a n n i n g t a b l e , t o a s s i s t the prime manager t o 
g e n e r a t e a p l a n f o r the m u l t i p l e use o f r e s o u r c e s , one must b r i n g 
e q u i v a l e n t i n v e n t o r i e s of r e s o u r c e , w i t h u p - t o - d a t e e v a l u a t i o n s 
o f use and p o t e n t i a l . I n t h i s r e g a r d , the h a r d r e s o u r c e s o f 
f o r e s t s , w a t e r and m i n e r a l s l e n d t h e m s e l v e s more r e a d i l y t o measure
ment t h a n do the e x t e n s i v e or s o f t r e s o u r c e s s u c h as w i l d l i f e , 
r e c r e a t i o n and a e s t h e t i c s . Yet t h e l i n e manager i s t a x e d w i t h 
accommodating t h e s e h a r d and s o f t v a l u e s i n a management p l a n and 
a d m i n i s t r a t i v e m a t r i x t o e n s u r e t h a t the mandate i s s e r v e d , c o n s i s t e n t 
w i t h the r e t e n t i o n o f o t h e r r e s o u r c e o p t i o n s and economic v i a b i l i t y . 
He must manage " c h a l k and c h e e s e " . We must make the t o p p r i o r i t y 
the d e s i g n and e x e c u t i o n o f r e s o u r c e i n v e n t o r i e s w h i c h w i l l b r i n g 
f o r t h comparable r e s o u r c e data t o the p l a n n i n g and d e c i s i o n t a b l e s . 

A g r e a t number o f examples have a l r e a d y been d e v e l o p e d i n t h e 
p r e p l a n n i n g , m u l t i - d i s c i p l i n e d r e s o u r c e game i n w h i c h the l i n e 
manager was u n a b l e , u n w i l l i n g or u n a u t h o r i z e d t o make the u l t i m a t e 
a l l o c a t i v e d e c i s i o n s . Most commonly, the breakdown o c c u r r e d a t 
l e v e l s s u p e r i o r t o h i m s e l f . What i s now s t a r t i n g t o e v o l v e i s 
a s y s t e m o f upward r e f e r r a l o f macro-judgements w h i c h w i l l be 
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e c o n o m i c a l l y r e a s o n a b l e , t e c h n i c a l l y f e a s i b l e , s o c i a l l y a c c e p t a b l e 
and p o l i t i c a l l y s a l e a b l e . The key i s not so much the forum and 
p a r t i c i p a n t s i n t h e f i n a l a l l o c a t i o n d e c i s i o n so much as t h e need 
t o p l a c e t h e e x p l o r a t i o n o f p l a n n i n g o p t i o n s and management s o l u t i o n s 
a t t h e w o r k i n g l e v e l - on t h e ground, i n p u b l i c v i s i b i l i t y and i n 
t h e s t i m u l a t i n g c l i m a t e where the a c t i o n i s . 

F i n a l l y , p l a n n i n g r a c e s a r e o f t e n j u s t t h a t ; w i t h some c o n t e s t a n t s 
h o b b l e d by s t a f f i n a d e q u a c i e s , o t h e r s by i n a p p r o p r i a t e p r o f e s s i o n a l 
equipment. The h a n d i c a p s a r e w e i r d , and t h e r e a p p e a r s t o be numerous 
s t a r t i n g l i n e s w i t h o n l y one f u z z i l y p e r c e i v e d f i n i s h . 

These a r e some o f the d i f f i c u l t i e s f a c e d by t h e prime r e s o u r c e 
p l a n n e r i n s t r e a m i n g t he needs o f o t h e r r e s o u r c e s i n t o a management 
p r e s c r i p t i o n f o r r e s o u r c e e x t r a c t i o n . Yet t h e systems a r e p r o v i n g 
p r o d u c t i v e as t h i s symposium a t t e s t s . 

What t h e n i s t h e c h a l l e n g e i n the immediate f u t u r e ? What p a r t s 
must the v a r i o u s components p l a y i n s h a r p e n i n g t he a c t ? The 
i n d u s t r i a l s e c t o r w i l l be c o m p e l l e d by the v i g o r s o f t h e market t o 
a l w a y s seek l e s s c o s t l y ways o f r e a l i z i n g a r e t u r n t o t h e i n v e s t o r . 
But t he i n v e s t o r and h i s i n d u s t r y must a l s o i n s i s t t h a t t h e 
a c t i v i t i e s o f t h e government p l a n n i n g s y s t e m a r e e q u a l l y c o s t 
e f f e c t i v e i n terms o f the mandate from government. The manager i n 
government must be g i v e n freedom from t he n a r r o w s t r i c t u r e s o f h i s 
own l e g i s l a t i o n i n o r d e r t o be a b l e t o f u l l y p a r t i c i p a t e i n the c o -
p l a n n i n g p r o c e s s . He must be c o u n s e l l e d by a w i d e r v a r i e t y o f 
i n - h o u s e e x p e r t i s e w h i c h r e f l e c t s t h e d i s p e r s e d r e s o u r c e and s o c i a l 
v a l u e s b e i n g accommodated. And he must have, t o g e t h e r w i t h h i s 
i n d u s t r i a l p a r t n e r , a c l e a r u n d e r s t a n d i n g o f a s t a b l e d e c i s i o n - m a k i n g 
p r o c e s s . 
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I s h a l l not a p o l o g i z e f o r f a i l i n g t o d e l i v e r a t e c h n i c a l paper f o r 
I have d e a l t i n p a r t w i t h one o f t h e most s a l i e n t t e c h n o l o g i e s 
w h i c h we a r e now e m p l o y i n g i n r e s o u r c e management. The wide 
p o r t f o l i o o f i n v e s t m e n t s w h i c h t h e p e o p l e o f t h i s p r o v i n c e have 
i n n a t u r a l r e s o u r c e s and t h e i r b e n e f i c i a l uses i s t h e b e s t a s s u r a n c e 
f o r our f u t u r e a s a s o c i e t y ; and the e f f o r t w h i c h goes i n t o p o r t f o l i o 
management w i l l , a s w i t h t h e i n d i v i d u a l p e r s o n o r c o r p o r a t i o n , 
d i c t a t e t h e i n v e s t m e n t r e t u r n . A l l p a r t n e r s must be e f f e c t i v e i n 
the common husbandry o f r e s o u r c e s . 

I n c o n c l u s i o n , i t i s not whether t h e r e s h a l l be r e c l a m a t i o n , but 
how and t o what ends s h a l l i t d e l i v e r . 

DISCUSSIONS RELATED TO D.R. HURN'S PAPER 

Time d i d not p e r m i t d i s c u s s i o n a b out t h i s paper. 
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MINING AND ARCHAEOLOGICAL RESOURCES: 
CONFLICTS AND MITIGATION PROCEDURES 

INTRODUCTION 

When f i r s t c o n t a c t e d about p r e s e n t i n g a s h o r t paper a t t h e Second 
A n n u a l C o n f e r e n c e on Mine R e c l a m a t i o n , I f e l t v e r y a p p r e h e n s i v e . 
The key word i n t h e c o n f e r e n c e t i t l e w h i c h c a u s e d t h i s a p p r e h e n s i o n 
was " r e c l a m a t i o n " . How c o u l d I r e l a t e h e r i t a g e r e s o u r c e s , o r more 
s p e c i f i c a l l y , a r c h a e o l o g i c a l r e s o u r c e s , t o t h e c o n c e p t o f r e c l a m a t i o n 
when such r e s o u r c e s a r e i n f a c t non-renewable? An a r c h a e o l o g i c a l 
s i t e , once damaged o r d e s t r o y e d by any l a n d a l t e r i n g a c t i v i t y , 
s uch as m i n i n g , cannot be r e p l a c e d o r r e c l a i m e d . 

However, I overcame t h i s p r o b l e m once t h e c o n f e r e n c e o r g a n i z e r s 
p o i n t e d out t h a t I d i d n o t n e c e s s a r i l y have t o d e a l e x c l u s i v e l y w i t h 
r e c l a m a t i o n m a t t e r s b u t r a t h e r , I was a s k e d t o s p e c i f i c a l l y " . . . o u t l i n e 
my i d e a s on problems a s s o c i a t e d w i t h c o n f l i c t s between m i n i n g and 
a r c h a e o l o g i c a l s i t e s and p o s s i b l e s o l u t i o n s t o t h e s e c o n f l i c t s . " 

HERITAGE RESOURCES 

What th e n can be c a l l e d a h i s t o r i c a l o r h e r i t a g e r e s o u r c e ? The 
r e c e n t l y e n a c t e d B r i t i s h Columbia H e r i t a g e C o n s e r v a t i o n A c t , w h i c h 
i s a d m i n i s t e r e d by t h e H e r i t a g e C o n s e r v a t i o n Branch o f t h e M i n i s t r y 
o f R e c r e a t i o n and C o n s e r v a t i o n , d e f i n e s " h e r i t a g e " as a n y t h i n g o f 
"... h i s t o r i c , a r c h i t e c t u r a l , a r c h a e o l o g i c a l , p a l a e o n t o l o g i c a l 
o r s c e n i c s i g n i f i c a n c e ..". " H e r i t a g e S i t e " i s f u r t h e r d e f i n e d as 
" l a n d o f h e r i t a g e s i g n i f i c a n c e . " A l l o f t h e s e d e f i n i t i o n s a r e v e r y 
b r o a d . F o r example, an e n t i r e c o a l d e p o s i t c o u l d be c o n s i d e r e d 
a h e r i t a g e s i t e as i t has p a l a e o n t o l o g i c a l s i g n i f i c a n c e . However, 
such i n t e r p r e t a t i o n s were c l e a r l y not i n t e n d e d and t h e A c t goes on 
t o p r o v i d e much more s p e c i f i c d e s c r i p t i o n s c o n c e r n i n g t h e t y p e s o f 
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s i t e s w h i c h a r e t o be p r o t e c t e d o r managed t h r o u g h v a r i o u s means. 

A r c h a e o l o g i c a l s i t e s , w hether l o c a t e d on Crown o r P r i v a t e l a n d s , 
a r e f u l l y p r o t e c t e d by t h e A c t . H i s t o r i c s i t e s , on t h e o t h e r 
hand, may o n l y be p r o t e c t e d t h r o u g h a p r o c e s s o f " d e s i g n a t i o n " , 
e i t h e r by O rder i n C o u n c i l s h o u l d t h e s i t e be one o f P r o v i n c i a l 
s i g n i f i c a n c e , o r by a M u n i c i p a l C o u n c i l i f t h e s i t e i s c o n s i d e r e d 
o n l y o f l o c a l s i g n i f i c a n c e . 

To my knowledge, t h e r e has n e v e r been an a c t i o n t a k e n under t h e 
powers o f t h e H e r i t a g e C o n s e r v a t i o n A c t o r i t s f o r e - r u n n e r t h e 
A r c h a e o l o g i c a l and H i s t o r i c S i t e s P r o t e c t i o n A c t , t o e n s u r e t h a t 
m i n i n g a c t i v i t y d i d not damage a r c h a e o l o g i c a l s i t e s . However, 
t h e r e has been c o n s i d e r a b l e i n p u t by the P r o v i n c i a l A r c h a e o l o g i s t ' s 
O f f i c e i n t o such c o a l development r e l a t e d p r o p o s a l s as t h e 
N o r t h e a s t c o a l p r o j e c t , Hat Creek t h e r m a l g e n e r a t i n g f a c i l i t i e s , 
Carbon Creek c o a l development p r o p o s a l , Hosmer-Wheeler p r o p o s a l s 
and so on. A l l o f t h i s i n v o l v e m e n t has a r i s e n f r o m o u r p a r t i c i p 
a t i o n i n g e n e r a l E n v i r o n m e n t a l Impact Assessments t h a t have been 
c a r r i e d o u t , o r w h i c h a r e s t i l l t a k i n g p l a c e , w i t h r e s p e c t t o 
t h e s e p r o j e c t s . There was, however, no i n v o l v e m e n t o f my o f f i c e i n 
t h e p r e l i m i n a r y a s s e s s m e n t o f l a r g e c o a l e x t r a c t i o n p r o j e c t s 
such as t h e K a i s e r R e s o u r c e s o p e r a t i o n i n t h e E a s t K ootenays. 

The l a c k o f h e r i t a g e r e s o u r c e a s s e s s m e n t s i n t h e s e p r o j e c t s has 
meant t h a t t h e r e i s no p o s s i b i l i t y o f m i t i g a t i n g the l o s s o f s u c h 
r e s o u r c e s , w h i c h were u n d o u b t e d l y p r e s e n t i n l a r g e numbers p r i o r 
t o m i n i n g a c t i v i t y . S i n c e t h e o p p o r t u n i t y t o i d e n t i f y and a s s e s s 
t h e s e p o t e n t i a l r e s o u r c e s was e i t h e r n o t t a k e n o r not made p o s s i b l e , 
we a r e not i n a p o s i t i o n t o r e c l a i m t h i s l o s s by any means. 
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A t t h i s p o i n t , i t m i g h t be f a i r t o a s k why h e r i t a g e r e s o u r c e s , 
and i n p a r t i c u l a r a r c h a e o l o g i c a l r e s o u r c e s , s h o u l d be p r o t e c t e d , 
o r a t l e a s t s h o u l d be c o n s i d e r e d as a s e r i o u s and r e l e v a n t p a r t 
o f any m i n i n g development and r e c l a m a t i o n p r o c e s s . 

A l l o f u s , as w e l l as our e n v i r o n m e n t , a r e t h e p r o d u c t s o f t h e 
p a s t . By g a i n i n g knowledge o f t h i s p a s t we c a n b e t t e r u n d e r s t a n d 
the c u l t u r a l and n o n - c u l t u r a l f o r c e s w h i c h o p e r a t e i n t h e p r e s e n t 
and t o g a i n a p e r s p e c t i v e o f t h e development o f our own c i v i l i z a t i o n . 
Because t h i s knowledge b e l o n g s t o a l l o f u s , no i n d i v i d u a l o r 
o r g a n i z a t i o n s h o u l d d e p r i v e us o f e s s e n t i a l segments o f t h i s 
knowledge. Y e t , t h a t i s what happens when an a r c h a e o l o g i c a l s i t e 
o r a h i s t o r i c s i t e i s d e s t r o y e d w i t h o u t an adequate r e c o r d h a v i n g 
been made o f t h e i n f o r m a t i o n c o n t a i n e d w i t h i n t h a t s i t e . 

The v a l u e o f an a r c h a e o l o g i c a l s i t e i s t h e n i n t h e i n f o r m a t i o n 
and m a t e r i a l c u l t u r e r e m a i n s t h a t a r e c o n t a i n e d w i t h i n i t . T h i s 
i n f o r m a t i o n can o n l y be r e t r i e v e d by p r o p e r l y c o n d u c t e d a r c h a e o l o g i c a l 
i n v e s t i g a t i o n s . 

MEASURES TO BE TAKEN TO IDENTIFY CONFLICTS 

What measures can be t a k e n t o e n s u r e t h a t v a l u a b l e h e r i t a g e 
r e s o u r c e s a r e e i t h e r p r o t e c t e d f o r f u t u r e s t u d y o r a r e s u b j e c t e d t o 
adequate i n v e s t i g a t i o n s d e s i g n e d t o r e t r i e v e i n f o r m a t i o n and m a t e r i a l s 
o f v a l u e ? The f o l l o w i n g i s a l i s t o f a c t i o n s and p r o c e d u r e s t h a t 
s h o u l d be a p p l i e d t o a l l p r o p o s e d m i n i n g d e v e l o p m e n t s : 
1) A t h o r o u g h s y s t e m a t i c i n v e n t o r y o f a l l a r e a s w i t h i n t h e p r o p o s e d 

development a r e a s h o u l d be u n d e r t a k e n i n o r d e r t o i d e n t i f y and 
c l a s s i f y a r e p r e s e n t a t i v e sample o f h e r i t a g e s i t e s . 
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2) These r e s o u r c e s s h o u l d t h e n be e v a l u a t e d i n terms o f t h e i r 
s i g n i f i c a n c e t o our u n d e r s t a n d i n g o f t h e a r e a ' s h i s t o r y o r 
p r e h i s t o r y . 

3) The p r o j e c t i m p a c t s , (both d i r e c t and i n d i r e c t ) upon t h e s e 
r e s o u r c e s s h o u l d be i d e n t i f i e d . 

4) B a s i c terms o f r e f e r e n c e and c r i t e r i a s h o u l d be d e v e l o p e d t o 
en s u r e t h a t a m e a n i n g f u l program o f m i t i g a t i o n c a n be c a r r i e d 
out b e f o r e , d u r i n g , and a f t e r t h e a c t i v e development phase. 
Such m i t i g a t i v e measures m i g h t i n c l u d e t h e f o l l o w i n g o p t i o n s : 
a) s i t e a v o i d a n c e by r e d e s i g n i n g p a r t o f t h e p l a n n e d 

development, 

b) p a r t i a l o r c o m p l e t e c a p p i n g o r s e a l i n g o f h e r i t a g e 
s i t e s u n t i l development o f mine r e s o u r c e s i s c o m p l e t e d , 

c) r e t r i e v a l and c o n s e r v a t i o n o f i n f o r m a t i o n and m a t e r i a l s 
c o n t a i n e d w i t h i n s i t e s t o be i m p a c t e d . 

COMMENTS AND SOLUTIONS 

The o p t i o n s l i s t e d above p r o v i d e t h e b a s i s f o r t h e s o l u t i o n s t o 
the p r o b l e m o f c o n f l i c t between p r o p o s e d mine development and 
h e r i t a g e r e s o u r c e s . There must, o f c o u r s e , be adequate f u n d s 
a l l o c a t e d so t h a t such o p t i o n s can be e x e r c i s e d ; t h e r e must be 
adequate l e a d t i m e p r o v i d e d ; an adequate l e g i s l a t i v e base t o 
ensu r e t h a t t h e v a r i o u s o p t i o n s can be e x e r c i s e d ; and a w i l l i n g 
n ess on b o t h t h e d e v e l o p e r ' s and the r e s o u r c e manager's s i d e t o 
c o o p e r a t e toward a c h i e v i n g t h e s e g o a l s . 

I n terms o f r e c l a m a t i o n , t h e r e a r e i n f a c t some means by w h i c h 
t h e mine d e v e l o p e r can p r o v i d e f o r a l e g a c y o f h e r i t a g e r e s o u r c e s 
t h a t m i g h t be p h y s i c a l l y d e s t r o y e d by m i n i n g o p e r a t i o n s . These 
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a r e , however, e n t i r e l y c o n t i n g e n t upon t h e p r o c e d u r e s and o p t i o n s 
o u t l i n e d above and may i n c l u d e one o r more o f t h e f o l l o w i n g : 

1) A s m a l l museum f a c i l i t y , i n t e r p r e t i v e o r a h i s t o r i c r e c o n s t r u c t 
i o n c e n t r e c a n be p r o v i d e d i n t h e a r e a o f t h e development t o 
p r e s e n t d i s p l a y s r e l a t i n g t o h e r i t a g e r e s o u r c e s and o b j e c t s 
i d e n t i f i e d d u r i n g t h e v a r i o u s assessment and m i t i g a t i o n 
s t a g e s . 

2) I n f o r m a t i o n b o a r d s and h i s t o r i c s i t e m a r k e r s can be e r e c t e d t o 
i d e n t i f y and i n t e r p r e t h e r i t a g e v a l u e s w i t h i n t h e development 
a r e a . 

3) P u b l i s h e d i n f o r m a t i o n i n t h e f o r m o f pamphlets and books can 
be p r o d u c e d whose c o n t e n t s and impact would be much t h e same 
as an i n t e r p r e t i v e c e n t r e . 

4) A r c h a e o l o g i c a l and h i s t o r i c i n v e s t i g a t i o n s i n t h e development 
a r e a d u r i n g t h e assessment and m i t i g a t i o n s t a g e s q u i t e o f t e n 
have a p o s i t i v e e f f e c t upon l o c a l r e s i d e n t s . Such p r o j e c t s 
have o f t e n p r o v i d e d t h e impetus f o r t h e f o r m a t i o n o f h i s t o r i c a l 
s o c i e t i e s i n l o c a l a r e a s . 

5) The l o n g - t e r m p o t e n t i a l f o r i n c r e a s e d t o u r i s m t o a r e a s t h a t 
have d e v e l o p e d h e r i t a g e r e s o u r c e s i n ways as d e s c r i b e d above, 
i s e x c e l l e n t . 

L a s t l y , i t s h o u l d n o t be f o r g o t t e n t h a t a l l o r any o f t h e above 
a c t i o n s o r consequences o f a w e l l - p l a n n e d program o f h e r i t a g e 
c o n s e r v a t i o n can be o f g r e a t v a l u e t o a d e v e l o p e r i n terms o f 
p u b l i c r e l a t i o n s and the image o f t h e d e v e l o p e r i n t h e eyes o f 
government and p u b l i c . 

DISCUSSIONS RELATED TO B.O. SIMONSEN'S PAPER 

Time d i d not p e r m i t d i s c u s s i o n about t h i s p a per. 



225 

RECLAMATION IS MORE THAN 
KEEPING B.C. GREEN 

Paper P r e s e n t e d 
by: 

B.P. C h u r c h i l l 
P r o j e c t B i o l o g i s t 

F i s h and W i l d l i f e B r a n c h 
M i n i s t r y o f R e c r e a t i o n and C o n s e r v a t i o n 

P r o v i n c i a l Government o f B.C. 
F o r t S t . J o h n , B.C. 



227 

RECLAMATION IS MORE THAN KEEPING B.C. GREEN 

INTRODUCTION 

When a s k e d t o speak a t t h i s m e e t i n g , I r e f e r r e d t o l a s t y e a r ' s p r o c e e d i n g s 
t o g a i n an u n d e r s t a n d i n g o f t h e purpose and scope o f t h e symposium. I 
t h e n d e c i d e d t o change my p r e s e n t a t i o n s l i g h t l y t o a t o p i c t h a t seemed 
more a p p r o p r i a t e . 

I t seemed, b o t h from r e a d i n g l a s t y e a r ' s p r o c e e d i n g s and from t he 
i n d i v i d u a l s I have met from i n d u s t r y and government, t h a t t he co n c e p t 
o f r e c l a m a t i o n - r e t u r n i n g l a n d d i s t u r b e d by e x p l o r a t i o n o r m i n i n g t o a 
p r o d u c t i v e s t a t e - has l i k e motherhood, been a l m o s t u n i v e r s a l l y a c c e p t e d . 
However, an encompassing d e f i n i t i o n o f p r o d u c t i v e s t a t e i s most i l l u s i v e . 
F o r t he w i l d l i f e r e s o u r c e , making mine s i t e s g r e e n i s j u s t t he b e g i n n 
i n g , as r e c l a m a t i o n i n c l u d e s the r e - e s t a b l i s h m e n t o f w i l d l i f e p o p u l a t i o n s  
t o t h e i r f o r m e r abundance and p r o d u c t i v i t y . 

I w i l l b r i e f l y o u t l i n e the t y p e s o f problems t h a t m i n e r a l e x p l o r a t i o n 
and mine development c r e a t e i n the p r o t e c t i o n and management o f t h e f i s h 
and w i l d l i f e r e s o u r c e s , f o l l o w e d by an o u t l i n e o f the a p p r o a c h e s 
b e i n g t a k e n t o m i t i g a t e and compensate f o r t h e problems i n f i s h and 
w i l d l i f e management caused by the m i n i n g i n d u s t r y . Some examples 
f r o m the N o r t h e a s t C o a l B l o c k w i l l s e r v e t o i l l u s t r a t e my p o i n t . 

THE PROBLEMS 

M i n e r a l e x p l o r a t i o n and mine development c a n have d i r e c t and i n d i r e c t 
i m p a c t s and c r e a t e problems f o r f i s h and w i l d l i f e . 

M i n e r a l e x p l o r a t i o n g e n e r a l l y r e s u l t s i n two t y p e s o f problems: 
1) Road c o n s t r u c t i o n and s u r f a c e d i s t u r b a n c e s o f t e n d i r e c t l y a f f e c t 
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w a t e r q u a l i t y so e s s e n t i a l f o r f i s h , and a l s o cause l o s s o f h a b i t a t 
f o r w i l d l i f e . 

O f t e n , o f g r e a t e r i m p o r t a n c e , i s the p r o v i s i o n o f a c c e s s i n t o 
p r e v i o u s l y i n a c c e s s i b l e remote a r e a s o f t h e p r o v i n c e . T h i s 
i n d i r e c t impact on f i s h and w i l d l i f e c a n c r e a t e two p r o b l e m s ; 
(a) a n i n f l u x o f p e r s o n n e l who become f a m i l i a r w i t h t h e a r e a o f t e n 
causes a n o v e r h a r v e s t o f f i s h and game a n i m a l s b e f o r e a p p r o p r i a t e 
management s t e p s c a n be t a k e n . ( b ) w i l d l i f e i s unaccustomed t o 
the a c t i v i t y o f men and machines. Such d i s t u r b a n c e and harassment, 
from the a n i m a l ' s p o i n t o f v i e w , r e s u l t i n l o w e r e d n e t p r o d u c t i v i t y 
o f the w i l d l i f e p o p u l a t i o n s . 

ne development a l s o c r e a t e s f o u r t y p e s o f problems: 

S u r f a c e d i s t u r b a n c e and the use o f l a n d s f o r i n f r a s t r u c t u r e a r e 
d i r e c t l o s s e s o f h a b i t a t f o r w i l d l i f e . The l o s s o f h a b i t a t 
i s s i g n i f i c a n t and the l o s s t o i n f r a s t r u c t u r e developments i s 
u s u a l l y g r e a t e r t h a n the l o s s t o the mine i t s e l f . 

The development o f highways and r a i l r o a d s t o s e r v i c e mine d e v e l 
opment, not o n l y r e s u l t s i n a l o s s o f h a b i t a t t o w i l d l i f e and s t r e a m 
d i s t u r b a n c e f o r f i s h , but a l s o c a u s e s s i g n i f i c a n t m o r t a l i t y o f 
w i l d l i f e t h r o u g h c o l l i s i o n s . 

L o s s e s o f f i s h a n d w i l d l i f e c a n o c c u r i n d i r e c t l y t h r o u g h a c c i d e n t s 
such as o i l s p i l l s , s e t t l i n g pond b r e a k a g e , and o v e r b u r d e n 
s l i p p a g e . These a c c i d e n t s o f t e n o c c u r even though the b e s t p r e 
c a u t i o n s have been t a k e n , and i n v a r i a b l y o c c u r when l i t t l e c a r e 
has been e x e r c i s e d . 

Mine development, i n f r a s t r u c t u r e , and a n c i l l a r y developments 
d r a m a t i c a l l y i n c r e a s e t he human p o p u l a t i o n s o f t h e r e g i o n . The 
e f f e c t o f t h i s i n c r e a s e d p o p u l a t i o n i s t w o - f o l d : ( a ) t h e r e i s 
a d e c r e a s e i n f i s h and w i l d l i f e p o p u l a t i o n s due t o h a b i t a t 
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l o s s , d i s t u r b a n c e , e t c . , and ( b ) the i n c r e a s e d p o p u l a t i o n c r e a t e s a 
much g r e a t e r demand f o r h u n t i n g , f i s h i n g , p h o t o g r a p h y and o t h e r 
w i l d l i f e r e l a t e d r e c r e a t i o n . 

THE APPROACH 

The mandate o f the F i s h and W i l d l i f e B r a n c h i s t o p r o t e c t and manage 
the f i s h and w i l d l i f e r e s o u r c e s f o r t h e p e o p l e o f B r i t i s h C o l u m b i a , 
i n c l u d i n g mine i n d u s t r y p e r s o n n e l . I f m i n i n g company i n v e s t m e n t s 
i n r e c r e a t i o n a l developments a r e any i n d i c a t i o n , t h e n p r o v i d i n g 
s u f f i c i e n t w i l d l i f e r e l a t e d r e c r e a t i o n i s i m p o r t a n t i n s t a b i l i z i n g 
any work f o r c e . 

When m i n e r a l e x p l o r a t i o n or mine development c r e a t e t h e problems f o r 
the f i s h and w i l d l i f e r e s o u r c e s s u c h as t h o s e I have m e n t i o n e d , t h e 
F i s h and W i l d l i f e B r a n c h must f i r s t t a k e s t e p s t o p r o t e c t the r e s o u r c e 
and t h e n e f f e c t i v e l y manage what r e m a i n s . My work i n the N o r t h 
E a s t C o a l B l o c k i s a n a t t e m p t t o p l a n f i s h and w i l d l i f e p r o t e c t i o n 
and management c o n c o m i t a n t l y w i t h the p l a n n i n g o f d e v e l o p m e n t s . I 
t h i n k t h a t i t has been q u i t e c l e a r l y shown w i t h mine v e g e t a t i o n 
r e c l a m a t i o n , t h a t i t i s more e f f i c i e n t and e f f e c t i v e t o p l a n 
" r e c l a m a t i o n " w i t h the development r a t h e r t h a n t r y t o " r e c o n t o u r " 
l a t e r . Our a p p r o a c h i n the N o r t h E a s t C o a l B l o c k has been t o open 
d i r e c t l i n e s o f c o m m u n i c a t i o n w i t h the development companies i n v o l v e d 
and t h e n d r a f t a f i s h and w i l d l i f e management p l a n . F r a n k and open 
d i s c u s s i o n s a l l o w f o r t h i s c o - o p e r a t i v e a p p r o a c h . 

A t t h i s s t a g e I w o u l d l i k e t o be a b l e t o p r e s e n t a n i c e t i d y f i s h and 
w i l d l i f e management p l a n f o r the N o r t h E a s t C o a l B l o c k ; however, c o a l 
development i n the a r e a i s o n l y a t a n a dvanced e x p l o r a t i o n s t a g e , so 
the management p l a n s a r e s t i l l i n t h e f o r m a t i v e s t a g e . I w i l l t h e r e -
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f o r e j u s t g i v e some examples o f the c o - o p e r a t i v e a p p r o a c h we a r e t a k i n g , 
e x p l a i n how t h e p r o c e s s works, and i l l u s t r a t e t h e t y p e o f t h i n g s we 
can and a r e d o i n g . 

I s h o u l d s t a t e t h a t t h e s e t y p e s o f f i s h a n d w i l d l i f e management 
s t r a t e g i e s a r e based on t h e a s s u m p t i o n t h a t r e c l a m a t i o n and e n v i r o n 
m e n t a l c o n t r o l s , as s t a t e d i n the c o a l g u i d e l i n e s , a r e a l r e a d y b e i n g 
e f f e c t i v e l y a d m i n i s t e r e d by t h e M i n i s t r y of Mines and P e t r o l e u m R e s o u r c e s . 

D u r i n g e x p l o r a t i o n , l o s s o f h a b i t a t t o w i l d l i f e by s u r f a c e d i s t u r b a n c e 
i s o f t e n not t h a t s i g n i f i c a n t , but i t c a n be r e d u c e d . The p r e s e n t 
a t i o n by Mr. G e o f f J o r d a n o f D e n i s o n Mines a t t h i s symposium l a s t y e a r , 
i s one example o f t r y i n g t o r e d u c e s u r f a c e d i s t u r b a n c e and, i n c i d e n t a l l y , 
r e c l a m a t i o n c o s t s . P a c i f i c P e t r o l e u m ' s i n i t i a l program i n t h e N o r t h 
E a s t C o a l B l o c k i s a n o t h e r way o f r e d u c i n g s u r f a c e d i s t u r b a n c e and the 
problems o f a c c e s s . P a c i f i c P e t r o l e u m , i n t h e f i r s t y e a r o f t h e i r 
e x p l o r a t i o n program, r e l i e d h e a v i l y on h e l i c o p t e r t r a n s p o r t e d d r i l l i n g 
o v er a v e r y e x t e n s i v e a r e a . The ne x t y e a r t h e y used more c o n v e n t i o n a l 
t e c h n i q u e s o v e r a s m a l l e r a r e a . 

The s e v e r e s t i m p a c t s on w i l d l i f e c a u s e d by e x p l o r a t i o n have r e s u l t e d 
from the sudden development o f a c c e s s i n t o w i l d e r n e s s a r e a s . The 
pro b l e m i s t h a t t o o many a n i m a l s a r e b e i n g k i l l e d , b o t h l e g a l l y and 
i l l e g a l l y , w i t h a n accompanying d e c l i n e i n p r o d u c t i v i t y r e s u l t i n g 
from l e v e l s o f human a c t i v i t y t o w h i c h t h e a n i m a l s a r e not b e h a v i o r a l l y 
a d a p t e d . The a p p r o a c h t o s o l v i n g t h i s p r o blem has been u n d e r t a k e n a t 
s e v e r a l l e v e l s . 

a ) R e s t r i c t t he l e g a l k i l l by c l o s i n g t he h u n t i n g s e a s o n s . A l t h o u g h 
t h i s o p t i o n was e x e r c i s e d i n t h e N o r t h E a s t C o a l B l o c k , i t came t o o 
l a t e t o save the M o u n t a i n Goat p o p u l a t i o n on B u l l m o o s e M o u n t a i n ; 
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but i t was more s u c c e s s f u l i n o t h e r c a s e s . T h i s o p t i o n however d e n i e s 
h u n t i n g r e c r e a t i o n t o the p e o p l e , o f t e n mine i n d u s t r y p e r s o n n e l , i n 
t h e a r e a . A g a i n , f o r emphasis, I w o u l d s t r e s s the r o l e o f w i l d l i f e 
o r i e n t e d r e c r e a t i o n i n t h e m i n i n g community. 

(b) Tougher enforcement t o r e g u l a t e l e g a l and i l l e g a l k i l l s i s 
a n o t h e r o p t i o n , but i t i s e x p e n s i v e and o n l y p a r t i a l l y e f f e c t i v e . 
When we have s u f f i c i e n t n o t i c e o f work i n an a r e a we do t r y t o 
s t r e n g t h e n e n f o r c e m e n t , but i t i s o f t e n t o o l a t e . 

( c ) T i g h t e r management such as l i m i t e d e n t r y h u n t i n g i s an o p t i o n 
t h a t needs a g r e a t d e a l o f base l i n e i n f o r m a t i o n and adequate ti m e 
t o implement. O f t e n , by t h e time t h e r e i s s u f f i c i e n t i n f o r m a t i o n 
t o implement r e f i n e d management measures, t h e f i s h and w i l d l i f e 
p o p u l a t i o n s have d e c r e a s e d t o l e v e l s t h a t make i t a n e x e r c i s e i n 
f u t i l i t y . However, t h i s t i g h t e r management c o u p l e d w i t h o p t i o n s 
( a ) and ( b ) i s t h e a p p r o a c h b e i n g t a k e n i n t h e Saxon a r e a . 

(d) The o n l y p r e v e n t a t i v e measure t h a t c a n be t a k e n t o p r e v e n t t h e s e 
t y p e s o f problems i s dependent upon good c o - o p e r a t i o n by the m i n i n g 
and e x p l o r a t i o n companies. A l o n g e r p l a n n i n g p e r i o d t o a n t i c i p a t e 
t h e above problems and t o t a k e r e m e d i a l s t e p s i s needed; t h i s c a n 
o n l y o c c u r i f we a r e t o l d f a r enough i n advance as t o where t h e a r e a s 
of m i n i n g a c t i v i t y w i l l o c c u r . 

I n summary, t h e a p p r o a c h b e i n g t a k e n d u r i n g e x p l o r a t i o n i s t o r e d u c e 
t h e l o s s o f h a b i t a t , i . e . s u r f a c e d i s t u r b a n c e and e f f e c t s on w a t e r 
q u a l i t y , and t o i n s t i g a t e management s t e p s t o o f f s e t the i m p a c t s o f 
newly c r e a t e d a c c e s s . 

I n t h e l o n g r u n , mine development b r i n g s more s e v e r e problems f o r the 
F i s h and W i l d l i f e r e s o u r c e s . Our a p p r o a c h i n the N o r t h E a s t C o a l B l o c k 
has been t o e s t a b l i s h t h e t i m i n g and e x t e n t o f the development and 
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t h e n a t t e m p t t o implement a l o n g - t e r m management s t r a t e g y t o p r o t e c t 
and manage f i s h and w i l d l i f e . I ' l l j u s t g i v e a few examples o f t h e 
k i n d s o f a c t i o n s t h a t a r e t o be i n c l u d e d i n t h e s e management p l a n s . 

Management must be most i n t e n s i v e where t h e g r e a t e s t demands and 
the g r e a t e s t i m p a c t s e x i s t . I n the c a s e o f t h e p r o p o s e d t o w n s i t e 
a t Tumbler Ridge we w o u l d l i k e t o see t h e s e c u r i n g o f t h e l a n d base 
o f a n e a r b y w i n t e r r a n g e ; m a n i p u l a t i o n o f t h e v e g e t a t i o n by l o g g i n g 
and b u r n i n g t o produce g r e a t e r numbers o f a n i m a l s ; and r e d u c t i o n o f 
d i s t u r b a n c e t o t h e s e a n i m a l s by c o n t r o l l i n g t h e r o a d development, 
l o s s o f h a b i t a t t o s u b d i v i s i o n s , e t c . , and t h e use o f snowmobiles 
and A.T.V.'s. We f e e l t h i s w o u l d compensate f o r the l o s s o f w i n t e r 
h a b i t a t by t h e t o w n s i t e l o c a t i o n and t h e i n c r e a s e d demand f o r 
w i l d l i f e o r i e n t a t e d r e c r e a t i o n . 

The problems o f c o l l i s i o n m o r t a l i t y o f moose a r e b e i n g a p p r o a c h e d 
j o i n t l y w i t h t h e d e v e l o p e r i n v o l v e d . A c a s e i n p o i n t i s B r i t i s h 
P e t r o l e u m ' s Phase I development o f t h e i r Sukunka P r o p e r t y . I n t h i s 
c a s e , we a r e c o n s i d e r i n g the e s t a b l i s h m e n t o f a r t i f i c a l s a l t l i c k s , 
o f f s i t e p r e s c r i b e d b u r n i n g and o t h e r measures t o m i t i g a t e or r e d u c e 
the moose c o l l i s i o n problem. 

F i n a l l y , a s t h e t i m e i s s h o r t , I ' l l m e n t i o n t h e a p p r o a c h t a k e n t o 
compensate f o r t h e l o s s o f the e n t i r e M o u n t a i n Goat p o p u l a t i o n on 
B u l l m o o s e M o u n t a i n . We a r e h a v i n g d i s c u s s i o n s w i t h B r i t i s h P e t r o l e u m 
about the r e i n t r o d u c t i o n o f M o u n t a i n Goats on t h e m o u n t a i n and t h e 
p l a n n i n g o f d i s t u r b a n c e - f r e e a r e a s t o e n a b l e them t o e x i s t . 

I n summary, t h e a p p r o a c h b e i n g t a k e n i n t h e N o r t h E a s t C o a l B l o c k i s 
t o implement management p l a n s , drawn i n c o - o p e r a t i o n w i t h t h e 
companies i n v o l v e d i n t h e development, t o m i t i g a t e and compensate 



233 

f o r t h e i m p a c t s o f e x p l o r a t i o n and development on t h e f i s h and w i l d l i f e 
r e s o u r c e s . 

DISCUSSIONS RELATED TO B. CHURCHILL'S PAPER 

Time d i d not p e r m i t d i s c u s s i o n about t h i s paper. 
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FEDERAL FISHERIES ACT AMENDMENTS 
AND THE MINING INDUSTRY 

T h i s s e c t i o n p r e s e n t e d by B.A. H e s k i n 

Mr. Boyd and I a p p r e c i a t e t h e o p p o r t u n i t y t o speak t o you on t h e 
F i s h e r i e s A c t and more s p e c i f i c a l l y , t h e r e c e n t amendments t o the 
a c t , w h i c h became law t h r o u g h p r o c l a m a t i o n o f B i l l C-38, 
September 1, 1977. Through o p p o r t u n i t i e s s u c h a s t h e s e , we f e e l 
t h a t a b e t t e r u n d e r s t a n d i n g o f the amendments w i l l be p o s s i b l e and 
we hope t o be a b l e t o a l l a y t h e c o n c e r n s and what t o us a r e 
m i s c o n c e p t i o n s w i t h t h e u n d e r s t a n d i n g o f t h e i n t e n t o f t h e F i s h e r i e s 
A c t . 

My comments w i l l r e l a t e t o the p o l l u t i o n p r o v i s i o n s o f t h e a c t , and 
Mr. Boyd w i l l be c o v e r i n g t he f i s h h a b i t a t s e c t i o n . 

I n g e n e r a l , i t w o u l d a p p e a r t h a t some segments o f t h e m i n i n g i n d u s t r y 
saw t h e amendments not as m e r e l y amendments t o e x i s t i n g l e g i s l a t i o n 
t o make i t s a d m i n i s t r a t i o n more e f f e c t i v e , but as the c r e a t i o n o f a 
whole new f e d e r a l power. L e t me a s s u r e you t h i s i s not the c a s e , I 
have w i t h me a copy o f t h e F i s h e r i e s A c t as i t e x i s t e d 25 y e a r s ago 
and a l s o a copy o f t h e s e c t i o n o f t h e a c t d e a l i n g w i t h p o l l u t i o n 
t a k e n f r o m t h e 1868 v e r s i o n and t h e s e i l l u s t r a t e t h e p o i n t . 

The F i s h e r i e s A c t has been amended on numerous o c c a s i o n s t o keep 
c u r r e n t w i t h the t i m e s . I n 1970 i t was amended t o g i v e a u t h o r i t y 
t o d e a l w i t h a v a r i e t y o f problems b e f o r e t h e y a c t u a l l y became 
problems and t o g i v e a u t h o r i t y f o r s e t t i n g out r e q u i r e m e n t s i n t h e 
form o f r e g u l a t i o n s . Such r e g u l a t i o n s have been d e v e l o p e d f o r a 
number o f i n d u s t r i a l s e c t o r s , i n c l u d i n g t h e m e t a l m i n i n g i n d u s t r y . 
I t was under t h i s v e r s i o n o f t h e F i s h e r i e s A c t t h a t t he p r e s e n t 
m i n i n g r e g u l a t i o n s were i s s u e d . They a r e not as many seem t o b e l i e v e , 
a n example o f extended powers c r e a t e d by t h e 1977 amendments. 
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I f you were t o examine th e g e n e r a l and u n a l t e r e d p r o v i s i o n o f s e c t i o n 
33 ( 2 ) , you w i l l n o t e t h e b r o a d sweeping p r o h i b i t i o n o f how, u n l e s s 
a r e g u l a t i o n c l a r i f i e s and a u t h o r i z e s d e p o s i t s : 
( I ) E v e r y a c t i v i t y o f man i s i n p o t e n t i a l v i o l a t i o n , and 
( I I ) No one knows e x a c t l y what must be a c h i e v e d t o o p e r a t e w i t h i n t h e 

law. 

The c u r r e n t amendments as t h e y r e l a t e t o s e c t i o n 33, and w h i c h a r e 
l i k e l y t o be o f p r i m a r y i n t e r e s t t o your i n d u s t r y , a r e : 
S e c t i o n 33 (13) T h i s w i l l g i v e a u t h o r i t y t o make r e g u l a t i o n s t o 
a l l o w t h e M i n i s t e r , or o t h e r d e s i g n a t e d p e r s o n s , t o a u t h o r i z e e x i s t i n g 
p l a n t s t o d e p o s i t d e l e t e r i o u s s u b s t a n c e w h i l e i t i s p r o c e e d i n g i n 
t a k i n g a c t i o n s t o s a t i s f y r e q u i r e m e n t s s e t out i n r e g u l a t i o n s , i . e . 
t o g i v e l e g a l r e c o g n i t i o n t o a c o m p l i a n c e s c h e d u l e . T h i s s e c t i o n 
a l s o g i v e s t h e a u t h o r i t y t o h a n d l e t h o s e s i t e - s p e c i f i c s i t u a t i o n s 
where t o t a l c o m p l i a n c e may not be a t t a i n a b l e f o r a v a r i e t y o f r e a s o n s . 

S e c t i o n 33.2 g i v e s a u t h o r i t y f o r r e q u i r i n g t h e mandatory r e p o r t s o f 
s p i l l s o f d e l e t e r i o u s s u b s t a n c e . The r e p o r t i n g r e q u i r e m e n t s a r e b e i n g 
d e s i g n e d t o o p e r a t e i n c o n j u n c t i o n w i t h o t h e r e x i s t i n g r e p o r t i n g 
r e q u i r e m e n t s . 

T h i s s e c t i o n w i l l a l s o o b l i g a t e p e r s o n s who c a u s e s p i l l s o r who have 
o w n e r s h i p s t a t u s , t o c l e a n - u p . I f s u c h c l e a n - u p i s n o t i n i t i a t e d , 
a n I n s p e c t o r now has t h e power t o d i r e c t c l e a n - u p when immediate 
a c t i o n i s n e c e s s a r y . 

The p e n a l t y p r o v i s i o n s o f t h e a c t have been s t r e n g t h e n e d and t h e s e 
a r e summarized i n a t a b l e i n t h e l i t t l e b o o k l e t Mr. Boyd w i l l be 
d i s t r i b u t i n g . 
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I w ould l i k e t o d e a l w i t h some s p e c i f i c p o i n t s and c o n c e r n s w h i c h I 
b e l i e v e have been o f i n t e r e s t t o t h e m i n i n g i n d u s t r y : 
(A) C o n s t i t u t i o n a l j u r i s d i c t i o n - Your i n d u s t r y , I b e l i e v e , has c o n 

s i d e r e d B i l l C-38 t o r e p r e s e n t a n e x p a n s i o n o f F e d e r a l powers 
beyond what was c o n t e m p l a t e d i n t h e B r i t i s h N o r t h A m e r i c a A c t . 

I n t h i s o b j e c t i o n y o u r i n d u s t r y i s r e a l l y d e a l i n g w i t h t h e 
F i s h e r i e s A c t , n o t w i t h t he amendments. Even t h e 1868 
v e r s i o n o f t h e F i s h e r i e s A c t p r o h i b i t e d d e p o s i t s o f 
d e l e t e r i o u s s u b s t a n c e s . The p o i n t s I made p r e v i o u s l y a r e 
v e r y r e l e v a n t t o t h i s o b j e c t i o n . F i r s t , such a n a b s o l u t e 
p r o h i b i t i o n r e q u i r e s c l a r i f i c a t i o n by way o f r e g u l a t i o n s t o 
e n a b l e your i n d u s t r y t o know when i t i s , or i s n o t , v i o l a t i n g 
t h e F i s h e r i e s A c t . S e c o n d l y , t h e r e c e n t l y i s s u e d r e g u l a t i o n s 
were n o t made p o s s i b l e by the amendments, but p u r s u a n t t o 
an a u t h o r i t y w h i c h has been i n e x i s t e n c e f o r y e a r s . P r o o f o f 
t h i s r e a l l y i s i n t h e d a t e o f i s s u a n c e F e b r u a r y 1977 - s i x 
months b e f o r e the amendments became law. 

(B) Your i n d u s t r y i s c o n c e r n e d , I b e l i e v e , t h a t t h e amendments 
c r e a t e d o v e r l a p p i n g c o n t r o l s w i t h p r o v i n c i a l laws r e g a r d i n g 
p o l l u t i o n c o n t r o l . 

A g a i n , t h e i r c o n c e r n and comments were i n r e a l i t y a d d r e s s e d t o 
t h e e x i s t i n g F i s h e r i e s A c t and i t s r e g u l a t i o n s , r a t h e r t h a n 
t o t h e propo s e d amendments. However, t h e c o n c e r n s a r e v a l i d . 
T here were, and a r e o v e r l a p p i n g c o n t r o l s , v a r y i n g r e q u i r e m e n t s 
and two s e p a r a t e a g e n c i e s t o d e a l w i t h . However, t h e amendments 
were d e s i g n e d t o r e d u c e r a t h e r t h a n i n c r e a s e t h i s problem. 

I n some p r o v i n c e s , t h e p r o v i n c i a l agency i s t h e s o l e c o n t a c t 
w i t h i n d u s t r y r e g a r d i n g b o t h P r o v i n c i a l and F e d e r a l r e q u i r e m e n t s 
p u r s u a n t t o t h e F i s h e r i e s A c t . My s e r v i c e and t h e f e d e r a l 
government have been s t r i v i n g t o see such a s y s t e m i n p l a c e h e r e 
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i n B.C. Towards t h i s end we a r e c u r r e n t l y d e v e l o p i n g a f e d e r a l / 
p r o v i n c i a l a c c o r d on e n v i r o n m e n t a l p r o t e c t i o n , w h i c h a p p e a r s t o be 
i n t h e o f f i n g . I w o u l d l i k e t o say t h a t as a r e s u l t o f r e c e n t 
d i s c u s s i o n s on t h i s s u b j e c t , I am v e r y encouraged t h a t a r r a n g e 
ments w i l l soon be i n p l a c e whereby t h e p r o v i n c i a l government 
w i l l u n d e r t a k e t o p l a y t h e l e a d r o l e and t o implement and e n f o r c e 
f e d e r a l r e q u i r e m e n t s or t h e i r e q u i v a l e n t f o r t h e p r o t e c t i o n o f 
f i s h . I n t h e meantime, however, we cannot a v o i d our r e s p o n 
s i b i l i t i e s and w i l l c o n t i n u e w i t h t h e i m p l e m e n t a t i o n o f f e d e r a l 
r e q u i r e m e n t s . 

Your a s s o c i a t i o n i s c o n c e r n e d w i t h t h e m i n i s t e r i a l d e s c r e t i o n 
p r o v i d e d i n the amendments, and o f t h e u n c e r t a i n t y i n how t h e 
l e g i s l a t i o n w i l l be used. V i r t u a l l y a l l s u c h m i n i s t e r i a l 
d i s c r e t i o n t h a t i s i n c l u d e d i n t h e amendments and a l l t h a t was 
i n h e r e n t from t h e F i s h e r i e s A c t p r i o r t o amendment, i s d i s c r e t i o n 
a l l o w i n g the M i n i s t e r t o p e r m i t or a u t h o r i z e a c t i v i t i e s o r 
d e p o s i t s t h a t w o u l d o t h e r w i s e be o f f e n s e s under t h e p r e v i o u s l y 
m entioned a b s o l u t e p r o h i b i t i o n s i n h e r e n t i n t h e l e g i s l a t i o n . 
Such d i s c r e t i o n a l l o w s t h e M i n i s t e r t o d e a l w i t h r e a l e v e n t s i n 
a r e a l w o r l d r a t h e r t h a n d o g m a t i c a l l y " p r o t e c t i n g f i s h " t o t h e 
e x c l u s i o n o f a l l o t h e r uses o f w a t e r . Such d i s c r e t i o n s p r o v i d e 
a f l e x i b i l i t y t h a t a l l o w s t h e M i n i s t e r t o c o n s i d e r e c o n o m i c s , 
j o b s and r e g i o n a l p r i o r i t i e s i n a p p l y i n g t h e F i s h e r i e s A c t . 
Such d i s c r e t i o n p r o v i d e s f o r t h e v e r y c o n s i d e r a t i o n s t h a t y o u r 
i n d u s t r y must have a v a i l a b l e t o i t i f i t i s to o p e r a t e i n c o n 
j u n c t i o n w i t h f i s h r a t h e r t h a n i n c o m p e t i t i o n w i t h f i s h . 

Your i n d u s t r y i s n a t u r a l l y c o n c e r n e d t h a t t h e amendments c o u l d 
d e t e r new m i n i n g and t h r e a t e n t h e c o n t i n u a t i o n o f e x i s t i n g m ines. 
A g a i n , I must r e p e a t t h a t t h e amendments a r e not new powers, 
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i n g e n e r a l , t h e m i n i n g i n d u s t r y i n B r i t i s h C o lumbia has o p e r a t e d 
w e l l w i t h i n the r e q u i r e m e n t s o f t h e F i s h e r i e s A c t . I see no 
r e a s o n f o r any change. Many mines a r e on t o t a l r e c y c l e a s a 
r e s u l t o f n e g o t i a t i o n s w i t h f i s h e r i e s d a t i n g back t o t h e e a r l y 
s i x t i e s . Most p r o v i n c i a l r e q u i r e m e n t s r e f l e c t p r e v i o u s i d e n t i f i e d 
f i s h e r i e s ' r e q u i r e m e n t s . 

W i t h , o r w i t h o u t , t h e amendments t o t h e F i s h e r i e s A c t , new 
mines w o u l d be s u b j e c t t o r e q u i r e m e n t s t h a t r e f l e c t " s t a t e 
o f the a r t " p o l l u t i o n abatement. T h i s i s r e a s o n a b l e t e c h n o l o g y 
where e x i s t i n g mines a r e not i n a p o s i t i o n t o comply. C o m p l i a n c e 
t h e n w i l l be s u b j e c t t o s e n s i b l y s c h e d u l e d improvements t h a t 
r e f l e c t s i t e s p e c i f i c r e q u i r e m e n t s o r new e n v i r o n m e n t a l 
c o n c e r n s . I t i s r e c o g n i z e d t h a t some e x i s t i n g o p e r a t i o n s might 
not be a b l e t o comply. B o t h t h e s e s i t u a t i o n s c a n now be h a n d l e d 
t h r o u g h t he r e c e n t amendments. 

As I m e n t i o n e d b e f o r e , I b e l i e v e t h a t t h e m i n i n g i n d u s t r y i n B r i t i s h 
Columbia g e t s a l o n g v e r y w e l l w i t h t h e ren e w a b l e r e s o u r c e p r o t e c t i o n 
a g e n c i e s . I see no r e a s o n why t h i s s h o u l d change. C e r t a i n l y t h e r e 
w i l l be some d i f f i c u l t problems a s s o c i a t e d w i t h s p e c i f i c r e q u i r e 
ments t o p r o t e c t a v a l u a b l e f i s h e r y r e s o u r c e t h a t might o t h e r w i s e 
be endangered. The t r a c k r e c o r d i n B r i t i s h C olumbia o v e r t he l a s t 
t w e n t y y e a r s i n d i c a t e s t h a t s o l u t i o n s have been p o s s i b l e . 

A n example o f t h i s i s t h e G r a n i s l e O p e r a t i o n i n Babine Lake w h i c h 
i s a v e r y i m p o r t a n t f i s h n u r s e r y a r e a . 

I t i s my s i n c e r e o p i n i o n t h a t t h e r e w i l l n o t be an a r b i t r a r y a p p r o a c h 
by t h e F e d e r a l Government as a r e s u l t o f t h e amendments. 

Thank you f o r your a t t e n t i o n . 
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T h i s s e c t i o n p r e s e n t e d by F.C. Boyd 

I would l i k e t o e x p r e s s my p e r s o n a l a p p r e c i a t i o n t o yo u r Symposium 
Convenor f i r i n c l u d i n g F e d e r a l F i s h e r i e s on your busy agenda. 

I r e c a l l t h a t the l a s t o c c a s i o n I had t o speak t o t h e M i n i n g F r a t e r n i t y 
i n v o l v e d a s l i d e p r e s e n t a t i o n d e p i c t i n g salmon b i o l o g y and t h e 
p o t e n t i a l e v i l s o f p l a c e r m i n i n g and g r a v e l q u a r r y i n g . The i n c o r p o r 
a t i o n o f l a n d and w a t e r c o u r s e p r o t e c t i o n s e c t i o n s i n the Mines and 
C o a l M i n e s , R e g u l a t i o n A c t s and g u i d e l i n e development, l e a d s me t o 
hope t h a t a n o t h e r p i c t o r i a l i n j e c t i o n o f p o t e n t i a l r e s o u r c e use 
c o n f l i c t s may be u n n e c e s s a r y . 

S u r e l y the p o t e n t i a l f o r i n t e r - r e s o u r c e problems i s q u i t e c l e a r 
when one c o n s i d e r s t h a t t h e r e a r e about 2,000 salmon streams i n 
B.C., and t h a t hundreds o f m i n i n g e x p l o r a t i o n p e r m i t s , i n v o l v i n g 
a wide range o f a c t i v i t i e s , a r e i s s u e d each y e a r . I w o u l d a l s o 
l i k e t o make c l e a r t h a t t h e " F i s h e r i e s A c t " has l o n g r e c o g n i z e d 
t h i s p o t e n t i a l by s p e c i f i c a l l y i d e n t i f y i n g l a n d c l e a r i n g o p e r a t i o n s 
i n S e c t i o n 33. 

L e s s c l e a r , and sometimes c o n f u s i n g , a r e t h e j u r i s d i c t i o n a l o v e r l a p s 
a t and between e v e r y l e v e l o f government. T h i s , I e x p e c t , i s a 
p r o d u c t o f our complex s o c i e t y , combined, I s u b m i t , w i t h a v e r y 
human (and n e c e s s a r y ) i n c l i n a t i o n t o a t t e m p t t o c o n t r o l and c o n d u c t 
our own b u s i n e s s , f i r s t and f o r e m o s t . 

I u n d e r s t a n d t h a t you a r e i n t e r e s t e d i n our most r e c e n t move t o 
b e t t e r c o nduct our b u s i n e s s — t h e p r o t e c t i o n o f f i s h and t h e i r 
e n v i r o n m e n t . I r e f e r , o f c o u r s e , t o t h e Amendments t o t h e " F i s h e r i e s 
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A c t " w h i c h became law l a s t September - B i l l 38. 

The Amendments c o v e r e d a wide range o f i t e m s , from M a r i n e P l a n t L i c e n 
s i n g t o S e a l H a r v e s t i n g . No doubt o f p r i m a r y i n t e r e s t and a p p l i c a b i l i t y 
t o t h o s e engaged i n m i n i n g e x p l o r a t i o n and development a r e the 
Amendments c o n c e r n i n g the f i s h h a b i t a t p r o t e c t i o n . 

B e f o r e I r e v i e w t h e s e s e c t i o n s , I w o u l d l i k e t o say a few words 
about what we i n F i s h e r i e s saw as t h e need t o have them i n c l u d e d 
i n t h e A c t . P r i o r t o the r e c e n t Amendments t h e A c t was s t r o n g , 
but i t had a few key s h o r t c o m i n g s : 
1) The d e f i n i t i o n o f f i s h d i d not i n c l u d e a l l s t a g e s o f t h e i r 

l i f e c y c l e s . 
2) Those s e c t i o n s w h i c h a d d r e s s e d t h e p r o t e c t i o n o f spawning a r e a s 

and o t h e r w a t e r s used by f i s h were r e s t r i c t e d i n scope and 
p u n i t i v e i n n a t u r e . There was, t h e r e f o r e , no a u t h o r i t y t o 
p r e v e n t a c t i o n s w h i c h were c l e a r l y d e s t i n e d t o d e s t r o y f i s h 
or t h e i r l i f e s u p p o r t i n g h a b i t a t s . 

I n r e c o g n i t i o n o f t h i s a u t h o r i t y s h o r t f a l l , o v e r t h e y e a r s we welcomed, 
d e v e l o p e d and encouraged c o - o p e r a t i v e r e f e r r a l p r o c e d u r e s , w i t h 
t h o s e a g e n c i e s and i n d u s t r i e s w h i c h dominated l a n d use and w a t e r 
use a c t i v i t i e s : Highways, R a i l w a y s , L o g g i n g , D r e d g i n g , F l o o d C o n t r o l , 
M i n i n g , Hydro, I r r i g a t i o n and o t h e r s . A l t h o u g h t h e s e r e f e r r a l 
p r o c e d u r e s were (and a r e ) f a r from p e r f e c t , t h e y have improved our 
c a p a c i t y t o p r e v e n t damage t o t h e Resource s i m p l y by p r o v i d i n g a n 
o p p o r t u n i t y t o examine p l a n s and p r o p o s a l s , and recommend m i t i g a t i v e 
p r o c e d u r e s . 

We c o u l d , however, see t h a t t h i s l i m i t e d c a p a c i t y t o p r o t e c t t h e 
r e s o u r c e w o u l d be l e s s t h a n a d e q u a t e t o s u s t a i n e x i s t i n g s t o c k s and 
r e a l i z e p r o d u c t i v e p o t e n t i a l s i n t h e l o n g r u n . We became c o n v i n c e d 
t h a t b u r g e o n i n g u r b a n and i n d u s t r i a l development w o u l d c o n t i n u e t o 
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impose and a c c e l e r a t e i n c r e m e n t a l and i r r e v e r s i b l e l o s s o f many o f t h e 
most unique and p r o d u c t i v e a q u a t i c h a b i t a t s . Among t h e most v u l n e r 
a b l e o f t h e s e a r e t h e i n t e r t i d a l m u d f l a t s and marshes and k e y f r e s h 
w a t e r spawning and r e a r i n g a r e a s . T h i s c o n v i c t i o n dominated our 
move t o more e f f e c t i v e l y c onduct our b u s i n e s s . 

So, i n the Amended A c t : 
- we r e - d e f i n e d f i s h t o i n c l u d e a l l l i f e c y c l e s t a g e s , 
- we d e f i n e d f i s h h a b i t a t as "spawning grounds and n u r s e r y , r e a r i n g , 

f o o d s u p p l y and m i g r a t i o n a r e a s on w h i c h f i s h depend d i r e c t l y o r 
i n d i r e c t l y i n o r d e r t o c a r r y out t h e i r l i f e p r o c e s s e s " , 

- we p r o v i d e d a p r o h i b i t i o n w h i c h c o u l d be a p p l i e d t o h a l t u n a c c e p t a b l e 
a c t i v i t i e s , 

and f i n a l l y , 
- we p r o v i d e d a mechanism ( A u t h o r i t y ) whereby the p l a n s p e r t a i n i n g 

t o an a c t i v i t y w h i c h c o u l d a f f e c t f i s h h a b i t a t s c a n be r e v i e w e d , 
m i t i g a t i v e measures imposed and, i f n e c e s s a r y , t h e p r o j e c t or 
development h a l t e d by O r d e r - i n - C o u n c i l . 

HOW THEN may t h e s e Amendments a p p l y t o t h e M i n i n g I n d u s t r y , p a r t i c u l a r l y 
e x p l o r a t i o n , development and r e s t o r a t i o n a c t i v i t i e s ? 

FIRST, I f e e l t h a t i t s h o u l d be more w i d e l y u n d e r s t o o d t h a t the M i n i s t e r 
o f F i s h e r i e s a s s u r e d P r o v i n c i a l R e p r e s e n t a t i v e s f r o m Government and 
I n d u s t r y a t t h e C a n a d i a n C o u n c i l o f R e c r e a t i o n and R e s o u r c e M i n i s t e r s ' 
m e e t i n g i n J u n e , 1977, a l s o the Commons Committee and t h e House o f 
Commons, t h a t e x i s t i n g r e f e r r a l systems would not be a f f e c t e d i n any 
s i g n i f i c a n t way, and t h a t no p e r m i t system was b e i n g c o n s i d e r e d . 
A c c o r d i n g l y , I assume t h a t c o - o p e r a t i v e a r r a n g e m e n t s and d i r e c t o r 
i n d i r e c t r e f e r r a l p r o c e d u r e s now f u n c t i o n i n g w o u l d p r o c e e d e s s e n t i a l l y 
unchanged. 

I n p r e p a r a t i o n f o r t h i s symposium, I spoke t o our f i e l d o f f i c e r s 
a bout t h e i r i n t e r f a c e w i t h t h e m i n i n g i n d u s t r y . They i n d i c a t e d t h a t 
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much o f our i n f o r m a t i o n on m i n i n g a c t i v i t i e s i s p r o v i d e d i n d i r e c t l y -
t h r o u g h e x i s t i n g a r r angements w i t h t h e F o r e s t S e r v i c e , P o l l u t i o n 
C o n t r o l B r a n c h , Lands B r a n c h and Water R e s o u r c e s B r a n c h . Our 
o f f i c e r s s t a t e t h a t t h e major a r e a s o f c o n c e r n a r e r o a d b u i l d i n g , 
s t r e a m c r o s s i n g , s t r e a m r e l o c a t i o n , w a t e r i n t a k e s and d r a i n i n g or 
f i l l i n g o f l a k e s and marshes. The consensus seems t o be t h a t w i t h 
some ( i n e v i t a b l e ) e x c e p t i o n s t h e p r e s e n t s i t u a t i o n a p p e a r s a c c e p t a b l e . 
C e r t a i n l y , t h e development o f the s t r e a m c o l o r code s y s t e m f o r p l a c e r 
m i n i n g seems t o be w o r k i n g t o t h e g e n e r a l a d v a ntage o f a l l c o n c e r n e d . 
Some o f our o f f i c e r s , however, have a sense o f u n e a s i n e s s , because 
t h e y a r e not d i r e c t l y i n v o l v e d i n a s s e s s i n g e a c h a p p l i c a t i o n , and 
do not have t h e l e i s u r e t o check the e f f e c t i v e n e s s o f t h e S c h e d u l e B 
r e s t r i c t i o n s . 

There may, o f c o u r s e , be o c c a s i o n s when the p l a n s f o r major development 
or a c c e s s o p e r a t i o n s w i l l be s o l i c i t e d by t h e Department. 

I n c o n c l u s i o n , I might add t h a t t he H o n o u r a b l e Romeo L e B l a n c has 
p u b l i c l y d e c l a r e d h i s i n t e n t i o n t o f u l l y s u p p o r t t h e p r e s e r v a t i o n 
o f f i s h h a b i t a t a s d e f i n e d i n t h e Amendments. The M i n i s t e r has 
a l s o c l e a r l y i n d i c a t e d h i s r e c o g n i t i o n o f the r e a l p r o p e r t y and 
i n t e r - j u r i s d i c a t i o n a l i m p l i c a t i o n s o f t h e h a b i t a t Amendments. I t 
i s h i s e x p r e s s e d w i s h t h a t the w i d e s t p o s s i b l e p r o c l a m a t i o n o f the 
Amendments be made, and h i s s t a f f be a v a i l a b l e f o r d i s c u s s i o n w i t h 
government, i n d u s t r y and p u b l i c . A t t h i s s p e c i f i c r e q u e s t , t h e 
Department has p r e p a r e d a n i n f o r m a t i o n b r o c h u r e , c o p i e s o f w h i c h a r e 
he r e t o d a y . There a r e a l s o a number o f c o p i e s o f t h e Amendments 
a v a i l a b l e t o t h o s e who w i s h t o a t t e m p t t h e t r a n s l a t i o n o f l e g a l e s e 
i n t o b a s i c E n g l i s h o r F r e n c h . 
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DISCUSSIONS RELATED TO B.A. HESKIN AND F.C. BOYD'S PAPER 

Time d i d not p e r m i t d i s c u s s i o n about t h i s paper. 
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WORKSHOP SUMMARIES 
RESOURCE PROBLEMS AND SOLUTIONS 

F r i d a y , M a r c h 3, 1978 

T h i s s e c t i o n o f the p r o c e e d i n g s summarized t h e f i n d i n g s 
o f t h e Symposium's second s e t o f Workshop s e s s i o n s . 
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QUESTION 1. WHAT CRITERIA SHOULD BE USED TO DETERMINE I F MINING IS 
COMPATIBLE WITH OTHER RESOURCE VALUES IN THE SHORT TERM 
AND LONG TERM? 

FINDINGS RLLATED TO QUESTION 1. 

V a l u e and need o f o t h e r r e s o u r c e s s h o u l d be c o n s i d e r e d . 

S e n s i t i v i t y o f e x i s t i n g a r e a s e s p e c i a l l y i n t h e l o n g t e r m s h o u l d be 
c o n s i d e r e d . 

P l a n n i n g must be c o m p l e t e and s h o u l d i n t e g r a t e t h e m i t i g a t i o n s f o r 
im p a c t s i d e n t i f i e d . 

The degree t o w h i c h t h e l a n d and re n e w a b l e r e s o u r c e complex i s r e d u c e d 
o r i m p a i r e d i n t h e s h o r t and l o n g t e r m s h o u l d be c o n s i d e r e d . 

C o m p a t i b i l i t y s h o u l d be a s s e s s e d t h r o u g h t h e c o s t s / b e n e f i t s p e r c e i v e d 
by t h e l o c a l and r e g i o n a l p u b l i c . 

C o m p a t i b i l i t y c a n be a s s e s s e d by f i r s t i d e n t i f y i n g t h e r e s o u r c e v a l u e s . 
Government s h o u l d be r e s p o n s i b l e f o r s e t t i n g g u i d e l i n e s and b r o a d 
c r i t e r i a w h i l e i n d u s t r y s h o u l d be r e s p o n s i b l e f o r a d e t a i l e d r e s o u r c e 
i n v e n t o r y . 

C o m p a t i b i l i t y must be v i e w e d a t a l l s t a g e s - l o n g t e r m and s h o r t t e r m -
from e x p l o r a t i o n t o c o m p l e t i o n o f r e c l a m a t i o n . D i f f e r e n t g u i d e l i n e s 
s h o u l d be e s t a b l i s h e d f o r t h e d i f f e r e n t s t a g e s . 

C r i t e r i a f o r c o m p a t i b i l i t y s h o u l d be d i v i d e d i n t o immediate and l o n g -
term i m p a c t s . Long-term c r i t e r i a w o u l d c o n s i d e r whether o t h e r r e s o u r c e s 
w i l l r e c o v e r once m i n i n g o p e r a t i o n s s t o p . 

C r i t e r i a t h a t s h o u l d be c o n s i d e r e d i n c l u d e w a t e r s h e d v a l u e s , a r c h a e o 
l o g i c a l v a l u e s , r a n c h i n g , i n d u s t r y v a l u e s , f i s h and w i l d l i f e v a l u e s , 
f o r e s t v a l u e s , r e c r e a t i o n a l v a l u e s , a e s t h e t i c v a l u e s , a i r q u a l i t y 
and a c c e s s c o n c e r n s . 

I n t h e s h o r t term, c r i t e r i a s h o u l d be s i t e - s p e c i f i c and r e c o g n i z e 
t h e dynamics o f s o c i a l and economic i s s u e s . 
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QUESTION 2. DO PRESENT MITIGATION PROCEDURES REALISTICALLY COVER THE 
AREAS OF CONCERN IN A MINE DEVELOPMENT (E.G. WILDLIFE, 
FISHERIES, STABILITY, PERMANENCE OF RECLAMATION)? 

FINDINGS RELATED TO QUESTION 2. 

M i t i g a t i o n s h o u l d t a k e t he fo r m o f w i l d l i f e enhancement. I t s h o u l d 
a l s o maximize r e g i o n a l o p p o r t u n i t i e s f o r r e c r e a t i o n . 

M i t i g a t i o n i n v o l v e s d e s i g n i n g and p l a n n i n g t o m i n i m i z e i m p a c t . I t 
s h o u l d not i n v o l v e c o m p e n s a t i o n . 

Few examples a r e a v a i l a b l e f r o m w h i c h we c a n a s s e s s t h e e f f e c t i v e n e s s 
of m i t i g a t i o n p r o c e d u r e s . 

The main pr o b l e m i n m i t i g a t i o n i s p u t t i n g a d o l l a r v a l u e on d i s p l a c e d 
or d e s t r o y e d w i l d l i f e . 

A d equate m i t i g a t i o n seldom t a k e s p l a c e d u r i n g m i n i n g and sometimes 
cannot f e a s i b l y be made a f t e r m i n i n g . 

There s h o u l d be no f i n a n c i a l c o m p e n s a t i o n f o r w i l d l i f e . 

I n t h e s h o r t term, a r e a s s h o u l d be c l o s e d t o a c c e s s i f c o n f l i c t s a r e 
e n c o u n t e r e d between w i l d l i f e and development. 

The F i s h and W i l d l i f e B r a n c h o f the P r o v i n c i a l Government s h o u l d be 
g i v e n a b e t t e r chance t o e v a l u a t e w i l d l i f e p a r a m e t e r s b e f o r e 
development. 

QUESTION 3. IN TERMS OF WILDLIFE CONCERNS, IS COMPENSATION AN ADEQUATE 
MEANS OF MITIGATION? 

FINDINGS RELATED TO QUESTION 3. 

Compensation i s a l e s s d e s i r a b l e a l t e r n a t i v e t h a n m i t i g a t i o n . 

C ompensation i s a n adeq u a t e means c f m i t i g a t i o n i f you a r e s u r e i t i s 
n e c e s s a r y . I f r e c o v e r y w i l l t a k e p l a c e n a t u r a l l y o r r e s e a r c h i n d i c a t e s 
t h a t r e c l a m a t i o n c a n be a c h i e v e d s u c c e s s f u l l y , t h e n c o m p e n s a t i o n i s not 
n e c e s s a r y . 
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QUESTION 4. HOW SHOULD PUBLIC ACCESS TO AREAS OPENED UP BY MINING BE 
MANAGED? IS CLOSURE TO THE PUBLIC A VIABLE ANSWER, 
ESPECIALLY IN TERMS OF WILDLIFE CONCERNS? 

FINDINGS RELATED TO QUESTION 4. 

P u b l i c a c c e s s r e g u l a t i o n s s h o u l d be s i t e - s p e c i f i c d e p e n d i n g on t h e 
t h r e a t t o w i l d l i f e . 

P u b l i c a c c e s s s h o u l d be managed as f o l l o w s : F i r s t l y , t h e a r e a s h o u l d 
be e v a l u a t e d by t h e B.C. F i s h & W i l d l i f e B r a n c h , company o r c o n s u l t 
a n t s f o r w i l d l i f e r e s o u r c e s . S e c o n d l y , s e n s i t i v e w i l d l i f e a r e a s 
s h o u l d be a v o i d e d by a c c e s s r o a d s . T h i r d l y , i f a w i l d l i f e p o p u l a t i o n 
i s t o be p r o t e c t e d t h e n t he a r e a s h o u l d be p o s t e d f o r a h u n t i n g 
c l o s u r e o r k e y a c c e s s r o a d s t o t h e a r e a s h o u l d be manned. 

A c t i v e a r e a s c o u l d be r e s t r i c t e d t o h u n t i n g f o r s a f e t y r e a s o n s . 

C l o s u r e t o t h e p u b l i c i s n o t t h e answer t o t h e problem. 

C l o s u r e t o t h e p u b l i c i s a v i a b l e answer, but l e g a l i t y i s a problem. 

QUESTION 5. HOW DO THE FEDERAL FISHERIES ACT AMENDMENTS AFFECT INDUSTRY 
AND THE PROVINCIAL GOVERNMENT REGULATORY AGENCIES? 

FINDINGS RELATED TO QUESTION 5. 

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

The amendments a r e a r e t r o g r e s s i v e s t e p because t h e y a r e r e g u l a t o r y 
r a t h e r t h a n d i a l o g u e . 

A c t s a r e r e a s o n a b l e but must be implemented w i t h i n t e l l i g e n c e and a 
degree o f f l e x i b i l i t y . 

QUESTION 6. ARE TWO STANDARDS NECESSARY OR DO PROVINCIAL REQUIREMENTS 
MEET ACCEPTABLE LEVELS? 

FINDINGS RELATED TO QUESTION 6. 

S t a n d a r d s i f not m u t u a l l y s u p p o r t i v e and n o n - c o n f l i c t o r y a r e r e g r e t t a b l e . 
P r o v i n c i a l j u r i s d i c t i o n s h o u l d be f a v o u r e d as much a s p o s s i b l e . 
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I f t h e r e i s c o n f l i c t t h e n two s t a n d a r d s a r e not n e c e s s a r y . There i s 
a need f o r c o - o r d i n a t i o n and c o m m u n i c a t i o n between f e d e r a l and p r o v i n c i a l 
b o d i e s . 

One s t a n d a r d i s p r e f e r a b l e . The f e d e r a l government s h o u l d p r o v i d e 
i n p u t t o p r o v i n c i a l r e g u l a t i o n s but s h o u l d not d i r e c t o p e r a t o r s . 
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RECOMMENDATIONS ON THE FORMAT 
AND CONTENT FOR FUTURE SYMPOSIA 

FUTURE TOPICS 

C o n s i d e r t o u r s o f p r o j e c t s t o see a c t u a l f i e l d work t h a t i s b e i n g done. 

Review government p o l i c y , r e g u l a t i o n s and g u i d e l i n e s a n d l o o k a t how 
t h e s e a r e a p p l i e d and i n t e g r a t e d w i t h i n government and development 
a g e n c i e s . 

Look a t i m p a c t s and r e s t o r a t i o n p r a c t i s e s i n p e t r o l e u m e x p l o r a t i o n and 
development. 

As k A f t o n M i n e s t o p r e s e n t t h e i r r e c l a m a t i o n p r o p o s a l s . 

P r e s e n t and d i s c u s s problems e n c o u n t e r e d by o t h e r a g e n c i e s . ( e . g . f o r e s t r y , 
h y d r o , p i p e l i n e s , g r a v e l p i t s , h i g h w a y s ) . 

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

B r i n g f o r w a r d s e n i o r government p e r s o n n e l t o d i s c u s s t h e i r r o l e i n mine 
development, e m p h a s i z i n g how t h e i r c o - o r d i n a t i n g and i n t e g r a t i n g 
s t r u c t u r e s a r e i n f l u e n c i n g t h e m i n i n g i n d u s t r y . 

F o l l o w up p r e v i o u s y e a r ' s p r e s e n t a t i o n s by mines t h r o u g h p r o g r e s s 
r e p o r t s on r e c l a m a t i o n a c t i v i t i e s , e s p e c i a l l y Hat Cr e e k , K a i s e r , 
F o r d i n g and L i n e C r e e k . 

G i v e c a s e r e p o r t s on r e c l a m a t i o n p r o j e c t s i n c l u d i n g t h e degree o f 
s u c c e s s and t h e economics. 
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OTHER COMMENTS 

The theme o f the symposium s h o u l d be expanded t o i n c l u d e more t o p i c s . 
Perhaps each a n n u a l symposium c o u l d have i t s own t i t l e o r t o p i c 
( e . g . c o a l r e c l a m a t i o n , h a r d r o c k development, r e s e a r c h ) . 

The emphasis a t t h e symposium s h o u l d be on i n f o r m a t i o n ( p a p e r s ) 
r a t h e r t h a n p e o p l e s e l l i n g t h e i r company. 

The symposium p r o v i d e s good d i a l o g u e between government, i n d u s t r y and 
a c a d e m i c s . 

The symposium p r o v i d e s a good o p p o r t u n i t y f o r m e e t i n g o t h e r s i n v o l v e d 
i n r e c l a m a t i o n . 

More m e t a l m i n i n g emphasis r e q u i r e d a t t h e symposium. 

P r o c e e d i n g s f o r t h e symposium s h o u l d come out sooner w h i l e memories and 
i d e a s a r e s t i l l f r e s h . 

C o n c i s e summaries o f papers g i v e n by s p e a k e r s s h o u l d be a v a i l a b l e a t 
the symposium. 

Q u e s t i o n p e r i o d s a r e i m p o r t a n t . 

T o p i c s o f speeches and d i s c u s s i o n s h o u l d be more c o n t r o v e r s i a l . 

Need more o p i n i o n a t e d and f u t u r e o r i e n t a t e d p r e s e n t a t i o n s . 

S h o u l d b r i n g i n s p e a k e r s f r o m o u t s i d e B.C. 

M i n i s t e r s o r Deputy M i n i s t e r s s h o u l d be k e y s p e a k e r s . 

Our p o l i t i c a l r e p r e s e n t a t i v e s s h o u l d be i n v o l v e d i n t h e symposium 
Workshops. 

C o n s i d e r one o r more k e y n o t e s p e a k e r s who c a n r e l a t e p r o c e d u r e s and 
e x p e r i e n c e from o t h e r a r e a s ( C o l o r a d o - s i m i l a r c l i m a t e p r o b l e m s ) . 
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APPENDICES 

APPENDIX A P o s t e r Show P a r t i c i p a n t s 

APPENDIX B Symposium Program o f E v e n t s 

APPENDIX C L i s t o f Symposium R e g i s t r a n t s 
and S t u d e n t s 
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APPENDIX A 

POSTER SHOW PARTICIPANTS 

A i r P h oto D i s p l a y 
Map and A i r P hoto S a l e s 
S u r v e y s and Mapping B r a n c h 
M i n i s t r y o f t h e Envi r o n m e n t 
P a r l i a m e n t B u i l d i n g s 
VICTORIA, B.C. V8V 1X5 

A c r e s C o n s u l t i n g S e r v i c e s L t d . 
9 t h F l o o r , 850 West H a s t i n g s S t r e e t 
VANCOUVER, B.C. V6C 1E1 

B.C. R e s e a r c h 
3650 Wesbrook M a l l 
VANCOUVER, B.C. V6S 2L2 

B u c k e r f i e l d s L t d . 
P.O. Box 7000 
VANCOUVER, B.C. V6B 4E1 

C a n a d i a n Land R e c l a m a t i o n A s s o c i a t i o n 
Box 682 
GUELPH, O n t a r i o N1H 6L3 

F o r d i n g C o a l L t d . ( R i v e r D i v e r s i o n M o d e l ) 
Box 100 
ELKFORD, B.C. V0B 1H0 

I n t e r i o r R e f o r e s t a t i o n Co. L t d . 
P.O. Box 487 
CRANBROOK, B.C. VIC 4J1 

McElhanney S u r v e y i n g & E n g i n e e r i n g L t d . 
200 - 1200 West Pender S t r e e t 
VANCOUVER, B.C. V6E 2T3 

M i n i s t r y o f t h e Envi r o n m e n t 
RAB - S o i l s S e c t i o n and V e g e t a t i o n S e c t i o n 
1837 S p a l l Road 
KELOWNA, B.C. 

M u l t i T u r f S p e c i a l i s t s L t d . 
6455 - 6 4 t h S t r e e t 
DELTA, B.C. V4K 3N3 

Norwest S o i l R e s e a r c h L t d . 
6788 - 9 9 t h S t r e e t 
EDMONTON, A l b e r t a T6E 5B8 

The R e c l a m a t i o n R e s e a r c h Group 
326 Lemarchand Mansions 
11523 - 1 0 0 t h Avenue 
EDMONTON, A l b e r t a T5K 0J8 

R i c h a r d s o n Seed Company L t d . 
Rear o f 7342 W i n s t o n S t r e e t 
BURNABY, B.C. 
V5A 2H1 

R i e d - C o l l i n s and A s s o c i a t e s 
1178 West Pender S t r e e t 
VANCOUVER, B.C. 

R.M. Hardy & A s s o c i a t e s L t d . 
910, 205 F i f t h Avenue S.W. 
P.O. Box 9237 
Bow V a l l e y , Square Two 
CALGARY, A l b e r t a T2P 2W5 

Techman L t d . 
S i x t h F l o o r , 320 Se v e n t h Ave. S.W. 
P.O. Box 2840 
CALGARY, A l b e r t a T2P 2M7 

U n i v e r s i t y o f B r i t i s h Columbia 
Department o f S o i l S c i e n c e 
VANCOUVER, B.C. 

V e r d y o l M u l c h o f Canada L t d . 
R.R. #4 
COOKSTOWN, O n t a r i o L0L 1L0 

Weston A g r i c u l t u r a l C o n s u l t a n t s L t d . 
(Wesago) 

1850 S o u t h West M a r i n e D r i v e 
VANCOUVER, B.C. V6P 6B2 
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SYMPOSIUM PROGRAM OF EVENTS 

MINE RECLAMATION 

SYMPOSIUM 

VERNON, B.C. 
VERNON LODGE 

MARCH 1, 2, 3 - 1978 

SPONSORED BY: 
B r i t i s h Columbia M i n i s t r y o f Mines 

and P e t r o l e u m R e s o u r c e s 

M i n i n g A s s o c i a t i o n o f B r i t i s h Columbia 
T e c h n i c a l and R e s e a r c h Committee 

COMMITTEE MEMBERS 
R.T. G a r d i n e r - Chairman 
D.M. G a l b r a i t h - Co-Chairman 
J.C. E r r i n g t o n - Symposium 

and t h e 

Convenor 
M. 
A. 
D. 
L. 

B e l l 
B e l l a m y 
Ea stman 
L a v k u l i c h 

J.D. McDonald 
A. M i l l i g a n 
A. 0'Bryan 
C. P e l l e t i e r 
W. S t i l e s 



AGENDA 

MARCH 1, 1 9 7 8 , W e d n e s d a y 

1 : 0 0 - 3 : 0 0 P . M . R E G I S T R A T I O N 

A f t e r n o o n S e s s i o n - M i n i s t r y o f M i n e s  
R e c l a m a t i o n P o l i c y a n d A c t i v i t i e s 

3 : 0 0 O p e n i n g r e m a r k s b y C h a i r m a n 
R . G a r d i n e r 

3 : 1 0 O p e n i n g o f s e s s i o n b y C h a i r m a n 
E . M a c g r e g o r 

3 : 1 5 M i n i s t r y o f M i n e s 
E x p l o r a t i o n a n d A e r i a l 

P h o t o g r a p h y 
D . M . G a l b r a i t h , M i n i s t r y o f 
M i n e s a n d P e t r o l e u m R e s o u r c e s 

3 : 4 5 E v a l u a t i o n o f c u r r e n t r e v e g e 
t a t i o n t e c h n i q u e s u s e d i n B . C . 
J . C . E r r i n g t o n , M i n i s t r y o f 
M i n e s a n d P e t r o l e u m R e s o u r c e s 

4 : 1 5 R e c l a m a t i o n P o l i c y i n B . C . 
J . D . M c D o n a l d , S e n i o r R e c l a m a 
t i o n I n s p e c t o r , M i n i s t r y o f 
M i n e s a n d P e t r o l e u m R e s o u r c e s 

4 : 4 5 Summary b y C h a i r m a n 

6 : 0 0 R e f r e s h m e n t s 

7 : 0 0 P i n n e r a n d G u e s t S p e a k e r 
M r . T o n y P e t r i n a , 
V i c e - P r e s i d e n t o f M i n i n g 

O p e r a t i o n s 
P l a c e r D e v e l o p m e n t 

MARCH 2 , 1 9 7 8 , T h u r s d a y 

M o r n i n g S e s s i o n - R e c l a m a t i o n p l a n n i n g  
a s a p a r t o f m i n e p l a n n i n g 

8 : 3 0 O p e n i n g o f s e s s i o n b y C h a i r m a n 
J . D . G r a h a m 

8 : 3 5 F o r d i n g R i v e r D i v e r s i o n 
J . A . Wood , P . E n g . , V i c e - P r e s i d e n t 
K e r r Wood L e i d a l C o n s u l t a n t s 

9 : 0 0 R e c l a m a t i o n p l a n n i n g a t H a t C r e e k 
F . G . H a t h o r n , P r o j e c t E n v i r o n 
m e n t a l E n g i n e e r , B . C . H y d r o a n d 
P o w e r A u t h o r i t y 

9 : 3 0 R e c l a m a t i o n p l a n n i n g f o r t h e 
L i n e C r e e k P r o j e c t 

R . H . C r o u s e , V i c e - P r e s i d e n t 
M i n i n g , C r o w s N e s t I n d u s t r i e s L t d . 

1 0 : 0 0 C o f f e e a t W o r k s h o p s 

G r o u p s c h a i r e d b y i n d u s t r y 

1 1 : 3 0 W o r k s h o p S u m m a r i e s 

1 1 : 4 5 C h a i r m a n ' s Summary 

1 2 : 0 0 L u n c h ( a d h o c ) 

A f t e r n o o n S e s s i o n - S i t e P r e p a r a t i o n 

1 : 0 0 O p e n i n g o f s e s s i o n b y C h a i r m a n 
R . T . M a r s h a l l 

1 : 3 0 M e t h o d s o f s i t e p r e p a r a t i o n 
e m p l o y e d a t C o l e m a n C o l l i e r i e s L t d . 

J i m L a n t 
C o l e m a n C o l l i e r i e s L i m i t e d 

2 : 0 0 S p o i l Dump R e s l o p i n g a t F o r d i n g 
C o a l 

J . P o p o w i c h , S u p e r i n t e n d e n t , 
M i n e E n g i n e e r i n g , F o r d i n g C o a l L t d . 

2 : 3 0 O v e r b u r d e n r e c o n t o u r i n g a t 
K a i s e r R e s o u r c e s L t d . o p e r a t i o n s . 

A . W . M i l l i g a n , R e c l a m a t i o n O f f i c e r 



MARCH 2 , 1978 - C o n t i n u e d 

3 : 0 0 C o f f e e a n d i n t r o d u c t i o n t o t h e 
P o s t e r S e s s i o n 

5 : 0 0 E n d o f P o s t e r S e s s i o n 

6 : 0 0 R e f r e s h m e n t s 

7 : 0 0 B a n q u e t a n d p r e s e n t a t i o n o f t h e 
R e c l a m a t i o n A w a r d b y 
H o n . J a m e s R . C h a b o t , M i n i s t e r 
M i n i s t r y o f M i n e s a n d P e t r o l e u m R e s o u r c e s 

MARCH 3 , 1978 F r i d a y 
M o r n i n g S e s s i o n - R e s o u r c e P r o b l e m s  

a n d S o l u t i o n s 

8 : 3 0 O p e n i n g o f s e s s i o n b y C h a i r m a n 
D r . J . O ' R i o r d a n 

8 : 3 5 H a b i t a t p r o t e c t i o n a n d e n h a n c e 
ment f o r w i l d l i f e u s e 
D a v e R . H u m , A s s t . D i r e c t o r N J 
H a b i t a t P r o t e c t i o n , F i s h & t -» 
W i l d l i f e B r a n c h , V i c t o r i a 

9 : 0 0 M i n i n g a n d A r c h a e o l o g i c a l 
R e s o u r c e s : C o n f l i c t s a n d 

M i t i g a t i o n P r o c e d u r e s 
B j o r n 0 . S i m o n s e n , P r o v i n c i a l 
A r c h a e o l o g i s t , V i c t o r i a 

9 : 2 5 U n g u l a t e p r o t e c t i o n i n t h e 
N . E . C o a l B l o c k - B . C h u r c h i l l , 
F i s h a n d W i l d l i f e B r a n c h 

F o r t S t . J o h n 

9 : 5 0 F e d e r a l F i s h e r i e s A c t A m e n d m e n t s 
a n d t h e M i n i n g I n d u s t r y 
B . A . H e s k i n , F o r b e s B o y d , 
E n v i r o n m e n t C a n a d a 

1 0 : 1 5 C o f f e e a t W o r k s h o p s 
G r o u p s c h a i r e d b y r e s o u r c e 

a g e n c i e s 

1 1 : 3 0 W o r k s h o p S u m m a r i e s 

1 1 : 4 5 C h a i r m a n ' s Summary 
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A P P E N D I X C 

MINE RECLAMATION SYMPOSIUM '78 
LIST OF REGISTRANTS 

NAME 

ACOTT, G.B. 

AG-NEW, F.N. 
AIELLO, J . 
ALLEN, I.V.F, 
AMES, S.E. 
ANDERSEN, E. 
ARMOUR, H. 

EMPLOYER 

Luscar L t . 

ADDRESS 

800 Royal Trust Tower, Edmonton Centre, 
Edmonton, A l t a . 

B.P. Canada Limited 335 - 8th Ave. S.W., Calgary, A l t a . 
Byron Creek C o l l i e r i e s L t d . Box 270 , Blairmore, A l t a . 
B.C. Research 3650 Wesbrook M a l l , Vancouver, B.C. 
Un i v e r s i t y of B.C. Vancouver, B.C. 
Bethlehem Copper Corporation 2100 - 1055 W. Hastings St. Vancouver,B.C. 
M i n i s t r y of Mines 2226 Brotherstone Rd., Nanaimo, B.C. 

BAASE, R. 
BALABAS, R. 
BELL, M. 
BELLAMY, A. 
BERDUSCO, R.J. 
BIK, M.J. 
BOYD, F. 

BRADLEY, K. 
BURGE, C. Wm. 

Craigmont Mines Limited Box 3000 , M e r r i t t , B.C. 
P a c i f i c Petroleums L t d . 700 - 6th Ave. S.W., Calgary, A l t a . 
U n i v e r s i t y of V i c t o r i a V i c t o r i a , B.C. 
Bethlehem Copper Corporation Box 520 , Ashcroft, B.C. 
Kaiser Resources Ltd. Box 2000 , Sparwood, B.C. 
Elco Mining Ltd. P.O. Box 1993 , Station "M" S.W., Calgary, 
Habitat Protection Directorate A l t a . 
Dept of F i s h e r i e s and the 
Environment 
Afton Mines Ltd. (N.P.L.) 
Sage Creek Coal Limited 

1090 W. Pender, Vancouver, B.C. 

P.O. Box 937, Kamloops, B.C. 
Ste. 510 - 580 G r a n v i l l e St. 

Vancouver, B.C. 

CAMPBELL, J . 

CHABOT, Hon. J . 
CHERENE, L.J. 

CHAMBERLIN, J.H. 
CHILDRESS, W.H. 
CHRISTENSEN,H.L. 
CHRISTIE, W.D. 

CHURCHILL, B. 
COLE, T. 
COMO, B. 

Monsanto Canada 

M i n i s t r y of Mines 
Kaiser Resources L t d . 

Coleman C o l l i e r i e s L t d . 
M i n i s t r y of Mines 

100 Park Royal, Ste. 7 0 1 , 

West Vancouver, B.C. 
Parliament Bldgs., V i c t o r i a , B.C. 
2600 Board of Trade Tower, 
1177 W. Hastings Street, Vancouver, B.C. 
Box 640 , Coleman, A l t a . 
2147 W. Hastings St. Vancouver, B.C. EPEC Consulting Western L t d . 101, 42-8th Ave. S., Cranbrook, B.C. 

Reid, C o l l i n s & Associates 
l i m i t e d 

1178 W. Pender St. Vancouver, B.C. 

M i n i s t r y of Rec. & Con. 9711 - 100th Ave. Fort St. John, B.C. 
S h e l l Canada Resources Limited 400 Fourth Ave. S.W. Calgary, A l t a . 
Univ. of B r i t i s h Columbia Vancouver, B.C. 
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NAME EMPLOYER ADDRESS 

CRANE, K. Luscar L t d . 800 Royal Trust Tower, 
Edmonton Centre, Edmonton, A l t a . 

CREPIN, J.M. Norwest S o i l Research Ltd. 6788 - 99 Street, Edmonton, A l t a . 
CRISAFIO, R. Crows Nest Industries Limited P.O. Box 250, Fernie, B.C. 
CROUSE, R.H. Crows Nest Industries Limited P.O. Box 250, Fernie, B.C. 
CSIZAZA, T. Dept of Indian and 200 Range, Whitehorse, Yukon. 

Northern A f f a i r s 

DEVENNY, D. EBA Engineering Consultants 14535 - 118 Ave. Edmonton, A l t a . 
DOMICH, G. Multi-Turf S p e c i a l i s t s 6455 - 64 th St., Delta, B.C. 
DONALDSON, R.E. Buckerfield's Ltd. Pearson Rd. R.R. #5, Vernon, B.C. 
DUNCAN, N.J. Energy Res. Cons. Board 603 - 6 t h Ave. Calgary, A l t a . 
DZIDRUMS, M. Westroc Industries Limited 2650 Lakeshore Rd. W., Missisauga, Ont. 

ELKINGTON, G.W. R.M. Hardy & Associates L t d . 4052 Graveley St. Burnaby, B.C. 
ERRINGTON, J . M i n i s t r y of Mines I835 Fort St., V i c t o r i a , B.C. 

FOOKS, C. F o o t h i l l s P i p e l i n e s 

FELLMAN, Y.I. M i n i s t r y of Environment 
FOTHERGILL, W. B.C. Hydro 
FYLES, J . M i n i s t r y of Mines 

l600 Bow v a l l e y , Square I I , 
205 F i f t h Ave. SW, Box 9O83 ,Calgary, A l t a . 
Parliament Bldgs., V i c t o r i a , B.C. 
744 W. Hastings, Vancouver, B.C. 
1835 Fort Street, V i c t o r i a , B.C. 

GADSBY, J.W. 
GALBRAITH, M. 
GARDINER, J.G. 
GARDINER, R.T. 
GLADWIN, D.B. 
GOETTING, B. 
GRAHAM, J.D. 

Thurber Consultants Ltd., 
M i n i s t r y of Mines 
Fording Coal L t d . 
Cominco Ltd. 

7 t h F l o o r , 1455 West Georgia, Vancouver,B.C. 
1835 Fort St., V i c t o r i a , B.C. 
ELkford, B.C. 
T r a i l , B.C. 

Klohn Leonoff Consultants L t d . 10180 Shellbridge Way, Richmond, B.C. 
Teck Corporation Limited Beaverdell, B.C. 

Box 1500, Logan Lake, B.C. 
200 - 1200 W. Pender St., Vancouver, B.C. 

Lornex Mining Corporation 
GROENEVELT, J.C. McElhanney Surveying & 

Engineering L t d . 
GOLDER, BRAWNER 224 West 8th Ave. 
& ASSOCIATES LTD. 
GARINGER, L.E. 

Vancouver, B.C. 

#6 - 11th Ave., Whitehorse, Yukon. 

HAMPTON, M. Cyprus A n v i l Mining Corp. Box 1000, Faro, Yukon. 
HANNAH, T. S h e l l Canada Resources Ltd . 400 Fourth Ave. S.W., Calgary, A l t a . 
HARRINGTON, D.G. A l b e r t a Environment 11th Floo r , Oxbridge Place-, 9820 - 106 St., 

Edmonton, A l t a . 
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NAME EMPLOYER ADDRESS 

HATHORN, F.G. B.C. Hydro 2863 - W. 38th., Vancouver, B.C. 
HEADDON, D. University of Calgary Calgary, Alta. 
HESKIN, B.A. Dept of Fisheries and the 

Environment 
4th Floor, Kapilano 100, Park Royal, 
West Vancouver, B.C. 

HOFFMAN, G. Denison Mines Limited 1500, 444 - 5th Ave. S.W., Calgary, Alta. 
HOLMES, D. B.C. Forest Service 540 Borland St., Williams Lake, B.C. 
HOLMSEN, K. Industry Forestry Consultant 540 Shannon Way, Delta,,B.C. 
HURN, D.R. Fish & Wildlife Parliament Buildings, Victoria, B.C. 
HATZFELD, M. Elco Mining Limited 2800 Scotia Centre, 700-2nd St. S.W., 

Calgary, Alta. 
HUNTER, S. Box 789, Rossland, B.C. 
JACKSON, L. Institute of Sedimentary & 

Petroleum Geology 
3303 - 33rd St. N.W., Calgary, Alta. 

JOHNSTON, D.L. Fording Coal Ltd. Box 100, Elkford, B.C. 
JOHNSTON, W. B. C. Forest Service 615 - 355 Burrard St. Vancouver, B.C. 
JOHNSTONE, J. Craigmont Mines Ltd. Box 3000 , Merritt, B.C. 
JONES, C.E. B.C. Research 365O Wesbrook Mall, Vancouver, B.C. 
JONES, D.J. Intern , ;l Environmental 

Consultants Ltd. 
202 - 5600 Cedarbridge Way, 
Richmond, B.C. 

JORDENS, R.C. B.C. Forest Service 615 - 355 Burrard St., Vancouver, B.C. 
JOHNSON, D. R.M. Hardy & Assoc. Ltd. 4052 Graveley St. Burnaby, B.C. 

KAMENKA, L.A. University of Alberta Edmonton, Alta. 
KARANKA, E. Ministry of Environment 839 Academy Close, Victoria, B.C. 
KILBURN, R. Lornex Mining Corporation Ltd. P.O. Box 1500 , Logan Lake, B.C. 

LACELLE, L. Ministry of Environment 1873 Spall Rd., Kelowna, B.C. 
LAMB, A.J. Interior Reforestation Co.Ltd. Box 487, Cranbrook, B.C. 
LANE, D. Ministry of Mines 1835 Fort St., Victoria, B.C. 
LANT, J. Coleman Collieries Ltd. Box 640, Coleman, Alta. 
LAVKULICHjL.M. University of Br. Columbia Vancouver, B.C. 
LEMAI, C. Gibraltar Mines Limited P.O. Box 1 3 0 , McLeese Lake, B.C. 
LITTLE, J.D. Sage Creek Coal Limited Suite 510, 580 Granville St. Vancouver,B.C. 
LOVANG, G. Teck Corporation Limited 1199 West Hastings St., Vancouver, B.C. 
LUCAS, E.G. Pacific Rim Aggregates P.O. Box 183, Sechelt, B.C. 
LULMAN, P.D. LGL Limited 10110 - 124 St. Edmonton, Alta. 
LUNN, S. PanCanadian Petroleum Box 2850, Calgary, Alta. 
LOKHORST, G. Pacific Petroleum Ltd. 700 - 6th Ave. S.W., Calgary, Alta. 
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NAME 

McGLYMONT, B. 

McCUE, J . 
McCULLOUGH, K. 

McCULLOUGH, P. 
McDONALD, J.D. 
McGINN, R. 
McINNES, N.W. 
McLAGHLIN, R. 
McQUEEN, D.K. 

McQUEEN, L. 
MAHONY, D.P. 
MARSHALL, R.T. 
MARTIN, F. 

MATTHEW, R. 
MAXWELL, H. 
MEIDINGER, D. 
MILLIGAN, A. 
MILROY, J.E. 
MEIER, J . J . 
MITCHELL, M.A. 
MOSEBY, P. 
MOSS, R.D. 

EMPLOYER 

Teck Corporation Limited 

Newmont Mines Ltd. 
S h e l l Canada Resources 
Limited 
B.C. Hydro 
M i n i s t r y of Mines 
O.K. Mining,O.K. Syndicate 
B.C. Expl. Canada Limited 
B.C. Research 
Acres Consulting Serv. Ltd. 

B.C. Forest Service 
Montreal Engineering Co.Ltd. 
Fording Coal Ltd. 
P a c i f i c S i l i c a Products 

Mining Assoc. of B.C. 
O.K. Mining, O.K. Syndicate 
U n i v e r s i t y of V i c t o r i a 
Kaiser Resources L t d . 
M i n i s t r y of Forests 
Byron Creek C o l l i e r i e s Ltd. 
Ranger O i l (Canada) Limited 
B.C. Hydro 
B.C. Forest Service 

ADDRESS 

11th Floor - 1199 W. Hastings St., 
Vancouver, B.C. 
Box 520, Princeton, B.C. 
400 Fourth Ave. S.W., Calgary, A l t a . 

700 W. Pender St., Vancouver, B.C. 
1835 Fort Street, V i c t o r i a , B.C. 
Box 699 , Ashcroft, B.C. 
355 - 8th Ave. S.W., Calgary, A l t a . 
3650 Wesbrook M a l l , Vancouver, B.C. 
850 W. Hastings St. 9 t h F l o o r , 
Vancouver, B.C. 
Box 28, Chetwynd, B.C. 
535 - Thurlow St. Vancouver, B.C. 
205 - 9 t h Ave. S.E., Calgary, A l t a . 
8902 - 82nd Ave., P.O. Box 863 , 
Osoyoos, B.C. 
104-1075 M e l v i l l e St. Vancouver, B.C. 
Box 699:, Ashcroft, B.C. 
V i c t o r i a , B.C. 
Box 2000, Sparwood, B.C. 
Harbour Towers, Quebec St. V i c t o r i a , B.C, 
Box 270, Blairmore, A l t a . 
50 - 200 G r a n v i l l e St. Vancouver, B.C. 
700 W. Pender St. Vancouver, B.C. 
Market Place, Prince Rupert, B.C. 

NICHOLSON, T.R. 
NORTH, S.J. 

Mining Association of B.C. 
M i n i s t r y of Mines 

104 - 1075 M e l v i l l e St. Vancouver, B.C. 
P.O. Box 877 , Smithers, B.C. 

0»BRYAN, A.L. 
0'RIORDAN, J . 
OLSEN, M.T. 

M i n i s t r y of Mines 310 Ward Street, Nelson, B.C. 
ELUC (Government) Parliament B u i l d i n g s , V i c t o r i a , B.C. 
Klohn Leonoff Consultants.Ltd. 10180 Shellbridge Way, Richmond, B.C. 
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NAME EMPLOYER ADDRESS 

PANER, L.A. C a l g a r y Power L t d . P.O. Box 1900, C a l g a r y , A l t a . 
PARMER, S. B.C. Research 3650 Wesbrook M a l l , Vancouver, B.C. 
PATTISON, A. M i n i s t r y o f Environment 839 Academy C l o s e , V i c t o r i a , B.C. 
PEARSON, D.F. M i n i s t r y o f Environment Room 143» 553 S u p e r i o r S t . V i c t o r i a , B.C. 
PELLS, F. Brenda Mines L t d . P.O. Box 420, Peachland, B.C. 
PERTILE, R.K. S h e l l Canada Resources L t d . 400 F o u r t h Ave. S.W. C a l g a r y , A l t a . 
PETRINA, A. P l a c e r Development L t d . 700 B u r r a r d B l d g . , Vancouver, B.C. 
POPOWICH, J . F o r d i n g C o a l L t d . Box 1 0 0 , E l k f o r d , B.C. 
POLSTER, D. Techman L t d . 6 t h F l o o r , 320 - 7 Ave. S.W., C a l g a r y , A l t a . 

REID, S. M i n i s t r y o f Rec. & Con. 
F i s h & W i l d l i f e Branch 

9 7 I I - 100 th Ave., F o r t S t . John, B.C. 

RICHARDSON, A.S. Ri c h a r d s o n Seed Company L i m i t e d r e a r o f 7342 Winston S t . Burnaby,B.C. 
ROBERTSON, J . A c r e s - C o n s u l t i n g S e r v i c e s L t d . 9 t h F l o o r - 850 W. H a s t i n g s S t . , 

Vancouver, B.C. 
ROBERTSON, J.D. A f t o n Mines L t d . (N.P.L.) P.O. Box 9 3 7 , Kamloops, B.C. 
ROIK, S.A. C o n s t r u c t i o n Aggregates L t d . P.O. Box 2300 , Vancouver, B.C. 
ROUSE, G.D. U n i v e r s i t y o f B.C. Vancouver, B.C. 
ROWELL, M.J. Norwest S o i l Research L t d . 6788 - 9 9 t h S t . Edmonton, A l t a . 
SELKE, S. Cominco L t d . 200 G r a n v i l l e Square, Vancouver, B.C. 
SAHLSTORM, P. T e r r a s o l H y d r o g r a s s i n g L t d . Box 2092, Vancouver, B.C. 
SAWCHUK, N. Nor t h S t a r F a b r i c a t i n g & 

C o n t r a c t i n g L t d . 
Box 690 , Chetwynd, B.C. 

SERAPHIM, D.E. Noranda Mines L t d . Box 45, Commerce Court West, Toronto, Ont. 
SIMONSEN, B. I t L n i s t r y o f Rec. & Cons. 

F i s h & W i l d l i f e Branch 
P a r l i a m e n t B u i l d i n g s , V i c t o r i a , B.C. 

SPEER, R•C• F o r d i n g C o a l L t d . Box 100 , E l k f o r d , B.C. 
STANLAKE, E.A. M i n i s t r y o f Rec. & Cons. 

F i s h & W i l d l i f e Branch 
400 - 1019 Wharf S t . V i c t o r i a , B.C. 

STATHERS, J.E. Cominco L t d . T r a i l , B.C. 
STEWART, R. V e r d y o l Mulch o f Canada L t d . R.R. #4, Cookstown, Ont. 
STILES, P.M. I d e a l B a s i c I n d u s t r i e s Vananda, B.C. 
SUTHERLAND, J . M i n i s t r y o f Mines 1652 Quinn S t r e e t , P r i n c e George, B.C. 
SWANSON, W. B.C. F o r e s t S e r v i c e P a r l i a m e n t B u i l d i n g s , V i c t o r i a , B.C. 
SWITZER, B. Denison Mines L t d . 1500 , 444-5th Ave. S.W., C a l g a r y , A l t a . 
STANLAKE, M. 1 0 9 , 1830 Fern S t . V i c t o r i a , B.C. 
SHERGOLD, C. B.C. F o r e s t S e r v i c e 615 - 355 B u r r a r d S t . Vancouver, B.C. 
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NAME 

TAPICS, M.J. 
THIRGOOD, J . 

THOMSON, J.A. 
TRIPP, B. 

EMPLOYER 

Rio Algom L t d . 
Dept of Forestry 

M i n i s t r y of Mines 
Granisle Copper L t d . 

ADDRESS 
120 Adelaide St. W., Toronto, Ont. 
Un i v e r s i t y of B r i t i s h Columbia, Vancouver, 

B.C. 
2985 A i r p o r t Drive, Kamloops, B.C. 
Grani s l e , B.C. 

UAGER, H,C. B.C. Forest Service 322 Johnston Ave. Quesnel, B.C. 

VAARTNOU, H. 

VAARTNOU, M. 

Vaartnou & Sons 
Enterprises L t d . 
Vaartnou & Sons 
Enterprises L t d . 

7125 - 77 Avenue, u p s t a i r s , 
Edmonton, B.C. 
7125 - 77 Avenue, u p s t a i r s , 
Edmonton, Al b e r t a 

WARNER, B. 
WEAVER, W. 
WESTON, S. 
WILLOX, R.J. 
WOLFE, G.L. 

WOOD, J.A. 
WRIDE, M.C. 

WRIGHT, J.Y. 

M i n i s t r y of Mines 
M i n i s t r y of Mines 
Wesago 
Westrox Industries Limited 
M i n i s t r y of Rec. & Cons. 
F i s h & W i l d l i f e Branch 
Kerr Wood L e i d a l Assoc.Ltd. 
I n t r a Environmental 
Consultants 
P a c i f i c Petroleums L t d . 

1652 Quinn St. Prince George, B.C. 
Douglas B u i l d i n g , V i c t o r i a , B.C. 
1850 Southwest Marine Drive, Vancouver,B.C. 
P.O. Box 217, Invermere, B.C. 
540 Borland St., Williams Lake, B.C. 

144 B, West 16th St. North Vancouver,B.C. 
1200, 603 - 7 t h Ave. S.W., Calgary,Alta. 

700 - 6 t h Ave. S.W. Calgary, A l t a . 

YOUNKIN, W. R.M. Hardy Consultants 910 Bow Va l l e y , Square I I , 
205 F i f t h Ave. S.W. Calgary, A l t a . 

ZIRUL, D. M i n i s t r y of Environment Parliament Bldgs. V i c t o r i a , B.C. 
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L I S T OF STUDENTS 

Awmack, Ken U n i v e r s i t y o f B r i t i s h C o l u m b i a , S o i l S c i e n c e 
C a r r i c o , J i m U n i v e r s i t y o f V i c t o r i a , E n v i r o n m e n t a l S t u d i e s 
C h e p e s u i k , E l i z a b e t h U n i v e r s i t y o f B r i t i s h C o l u m b i a , S o i l S c i e n c e 
D a l e , K a t h l e e n U n i v e r s i t y o f B r i t i s h C o l u m b i a , S o i l S c i e n c e 
Danenhower, F r e d U n i v e r s i t y o f V i c t o r i a 
D a v i d s o n , D a v i d U n i v e r s i t y o f B r i t i s h C o l u m b i a , S o i l S c i e n c e 
Evans, S t e p h e n U n i v e r s i t y o f B r i t i s h C o l u m b i a , G e o l o g i c a l 

S c i e n c e s 
F i t z g e r a l d , P a u l a U n i v e r s i t y o f V i c t o r i a , E n v i r o n m e n t a l S t u d i e s 
L a s t , Greg U n i v e r s i t y o f V i c t o r i a , E n v i r o n m e n t a l S t u d i e s 
L o f t u s , L i n d a U n i v e r s i t y o f V i c t o r i a , E n v i r o n m e n t a l S t u d i e s 
Love, R o b i n U n i v e r s i t y o f V i c t o r i a , B i o l o g y Department 
Marcy, Norm U n i v e r s i t y o f V i c t o r i a , Geography Department 
N a t s u k o s h i , K a r e n U n i v e r s i t y o f B r i t i s h C o l u m b i a , S o i l S c i e n c e 
N i c h o l s o n A l i s o n U n i v e r s i t y o f V i c t o r i a , B i o l o g y Department 
Pomeroy, K a t h y U n i v e r s i t y o f B r i t i s h C o l u m b i a , I n t e r d i s c i p l i n a r y 

S t u d i e s 
R a e l s o n , J o h n U n i v e r s i t y o f B r i t i s h C o l u m b i a , F o r e s t r y 
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