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E N V I R O N M E N T C A N A D A R E V I E W SUMMARY 

E n v i r o n m e n t C a n a d a c o n s i d e r s t h i s r e v i e w a s a n o p p o r t u n i t y t o p r o v i d e 
a d v i c e a n d c o n s t r u c t i v e c o m m e n t s o n p r e l i m i n a r y a n d g e n e r a l e n v i r o n m e n t a l 
p l a n n i n g d o c u m e n t s . 

I t i s h o p e d t h a t t h i s r e v i e w w i l l b e o f a s s i s t a n c e t o t h e B . C . C o a l 
G u i d e l i n e s S t e e r i n g C o m m i t t e e a n d t o t h e S a g e C r e e k C o a l C o m p a n y i n t h e i r 
r e s p e c t i v e r o l e s o f e n s u r i n g t h a t t h e p r o p o s e d S a g e C r e e k C o a l P r o j e c t 
w o u l d r e s u l t i n a m i n i m u m e n v i r o n m e n t a l i m p a c t ( b o t h w i t h i n a n d o u t s i d e 
B r i t i s h C o l u m b i a ) . 

M a j o r R e c o m m e n d a t i o n s 

E n v i r o n m e n t C a n a d a s t r o n g l y r e c o m m e n d s t h a t S a g e C r e e k C o a l m i n i m i z e 
n i t r a t e l e v e l s r e l e a s e d f r o m t h e p r o p o s e d m i n e b y c o n t r o l l i n g b l a s t i n g 
p r a c t i c e s . M i n e s i t e d e w a t e r i n g s h o u l d b e t o t h e m a x i m u m e x t e n t 
p o s s i b l e , b l a s t i n g b e l o w t h e w a t e r t a b l e s h o u l d b e m i n i m i z e d w h e r e v e r 
p o s s i b l e a n d a v a i l a b l e m e t h o d s f o r e x p l o s i v e s c o n t a i n m e n t s h o u l d b e u s e d . 

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

T h e n e e d f o r t h e S a g e C r e e k C o a l C o m p a n y t o s t r i v e f o r m a x i m u m e f f l u e n t 
q u a l i t y c a n n o t b e o v e r s t a t e d . O n g o i n g m o n i t o r i n g w i l l b e r e q u i r e d a n d 
m o d i f i c a t i o n s t o s e d i m e n t s e t t l i n g f a c i l i t i e s may b e n e c e s s a r y . A 
c o m m i t m e n t s h o u l d b e m a d e a t t h i s s t a g e b y t h e C o m p a n y t o c a r r y o u t t h e 
n e c e s s a r y w o r k . 

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

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



i i 

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

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

T h e a c i d g e n e r a t i o n p o t e n t i a l o f t h e S a g e C r e e k C o a l m i n e s h o u l d b e m o r e 
c l o s e l y e x a m i n e d . A m o n i t o r i n g p r o g r a m s h o u l d b e d e s i g n e d t o r e g u l a r l y 
c h e c k p l a n t r e f u s e a r e a s a n d t h e r u n o f f f r o m t h e r u n - o f - m i n e c o a l p i l e s 
a n d p i t w a t e r s t o c o n f i r m t h a t a c i d c o n d i t i o n s d o n o t d e v e l o p . A 
c o n t i n g e n c y p l a n s h o u l d a l s o b e d e v e l o p e d s h o u l d a c i d g e n e r a t i o n o c c u r . 

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

M o r e d e t a i l e d d i s c u s s i o n o f t h e s e r e c o m m e n d a t i o n s may b e f o u n d i n t h e 
t e x t o f t h i s r e v i e w . 

S u m m a r y S t a t e m e n t 

I t i s E n v i r o n m e n t C a n a d a ' s v i e w t h a t s e d i m e n t a n d n u t r i e n t r e l e a s e s f r o m 
t h e p r o p o s e d S a g e C r e e k C o a l M i n e p o s e t h e g r e a t e s t p o t e n t i a l i m p a c t o n 
t h e F l a t h e a d R i v e r . 

E n v i r o n m e n t C a n a d a r e c o m m e n d s t h a t t h e r e l e v a n t P r o v i n c i a l r e g u l a t o r y 
a g e n c y e s t a b l i s h a d d i t i o n a l c o n t r o l o b j e c t i v e s f o r t h e q u a l i t y o f t h e 
r e c e i v i n g w a t e r s o f t h e F l a t h e a d R i v e r , p r i o r t o t h e c o m m e n c e m e n t ' o f c o a l 
s t r i p m i n i n g i n t h e r i v e r b a s i n . T h e s e c o n t r o l o b j e c t i v e s s h o u l d i n c l u d e 
t h e w a t e r q u a l i t y p a r a m e t e r s p h o s p h o r u s , n i t r o g e n a n d s u s p e n d e d s o l i d s 
w h i c h h a v e t h e g r e a t e s t p o t e n t i a l f o r b e i n g s i g n i f i c a n t l y e l e v a t e d a s a 
r e s u l t o f t h e p r o p o s e d c o a l d e v e l o p m e n t . I n v i e w o f t h e F e d e r a l 
G o v e r n m e n t ' s o b l i g a t i o n s u n d e r t h e B o u n d a r y W a t e r s T r e a t y t o e n s u r e 
i m p a c t s o n U . S . w a t e r s a s d e f i n e d b y A r t i c l e I V a r e p r e v e n t e d , 
E n v i r o n m e n t C a n a d a a l s o r e c o m m e n d s t h a t f e d e r a l w a t e r q u a l i t y a g e n c i e s b e 
c o n f e r r e d w i t h , i n e s t a b l i s h i n g a n d i n p e r i o d i c a l l y r e v i e w i n g t h e s e 
a d d i t i o n a l r e c e i v i n g w a t e r c o n t r o l o b j e c t i v e s f o r t h e F l a t h e a d R i v e r . 



D E T A I L E D COMMENTS 

I. S E D I M E N T S AND E R O S I O N CONTROL 

G e n e r a l l y , t h e S t a g e I I S u m b i s s i o n p r o v i d e s a n a d e q u a t e c o n c e p t u a l 
d i s c u s s i o n o f m e a s u r e s t o c o n t r o l s e d i m e n t s , a l t h o u g h we d o h a v e a n u m b e r 
o f c o m m e n t s o n s p e c i f i c i s s u e s . 

T h e p o t e n t i a l r e l e a s e o f s e d i m e n t s m u s t b e c o n t r o l l e d d u r i n g t h e 
c o n s t r u c t i o n p h a s e . We n o t e t h a t c e r t a i n p o n d s a n d d r a i n a g e f a c i l i t i e s 
a r e t o b e i n s t a l l e d b e f o r e c o n s t r u c t i o n b e g i n s . T h i s s h o u l d a p p l y t o a l l 
a r e a s , i n c l u d i n g h a u l r o a d s . S i m i l a r l y , P o n d N o . 1 o r t e m p o r a r y 
s e d i m e n t a t i o n f a c i l i t i e s s h o u l d b e i n s t a l l e d b e f o r e w o r k b e g i n s o n t h e 
p r e p a r a t i o n p l a n t s i t e . 

We n o t e t h a t d u r i n g m i n e o p e r a t i o n , r u n o f f f r o m a l l h a u l r o a d s i s t o b e 
c o n t a i n e d a n d d i r e c t e d t o s e t t l i n g p o n d s f o r t r e a t m e n t . We s t r o n g l y 
s u p p o r t t h i s a p p r o a c h i n v i e w o f t h e a n t i c i p a t e d s e d i m e n t y i e l d s s h o w n i n 
T a b l e 2.11.1-1 - p a g e 2-39 o f t h e T e x t . D r a i n a g e d i v e r s i o n a n d s e t t l i n g 
f a c i l i t i e s w i l l b e r e q u i r e d a l o n g t h e h a u l r o a d t o M o r r i s s e y i n a r e a s o f 
p o t e n t i a l e r o s i o n e x p e c i a l l y i n t h e F l a t h e a d w a t e r s h e d . T h e s e f a c i l i t i e s 
w i l l b e r e q u i r e d d u r i n g b o t h h a u l r o a d c o n s t r u c t i o n a n d n o r m a l o p e r a t i o n . 

A l t h o u g h t h e o v e r a l l d e s i g n c o n c e p t u s e d f o r t h e s e t t l i n g p o n d s a p p e a r s 
t o b e a d e q u a t e , we n o t e s o m e d e f i c i e n c i e s . I n p a r t i c u l a r n o m e n t i o n i s 
m a d e o f p o t e n t i a l s h o r t c i r c u i t i n g o r m e a s u r e s t o r e d u c e t h i s p r o b l e m 
s u c h a s p r o v i s i o n f o r b a f f l e s , o p t i m u m l e n g t h t o w i d t h r a t i o s o r e f f i c i e n t 
i n l e t / o u t l e t s t r u c t u r e s . P o t e n t i a l s c o u r i n g o r r e - e n t r a i n m e n t o f 
p a r t i c l e s i s n o t d i s c u s s e d . A d d i t i o n a l t e s t w o r k s h o u l d b e c o n d u c t e d t o 
e n s u r e t h a t p o n d s w i l l o p e r a t e a s d e s i g n e d i n c l u d i n g t h e t e s t i n g o f a c t u a l 
r e p r e s e n t a t i v e o v e r b u r d e n m a t e r i a l s . A s e r i e s p o n d s y s t e m w o u l d s e e m t o 
b e m o r e f l e x i b l e f r o m b o t h a d e s i g n a n d o p e r a t i o n s t a n d p o i n t . F l o c c u l e n t 
t e s t i n g s h o u l d b e c o n d u c t e d a n d f a c i l i t i e s i n s t a l l e d p r i o r t o s t a r t u p s o 
t h a t t h e y a r e r e a d y f o r u s e b e f o r e t h e y b e c o m e n e c e s s a r y . I n p a r t i c u l a r , 
we n o t e t h a t p a r t i c l e s l a r g e r t h a n 0.01 mm w i l l b e r e m o v e d , h o w e v e r , g r a i n 
s i z e a n a l y s i s c u r v e s ( p . 11-12 K l o h n L e o n o f f , D e c e m b e r 1981) i n d i c a t e 
t h a t u p t o 20% o f t h e m a t e r i a l c o u l d b e f i n e r t h a n t h i s c r i t e r i a . 
F l o c c u l a n t s w o u l d p r o b a b l y b e r e q u i r e d t o r e m o v e t h e s e f i n e p a r t i c l e s . 

A r e v i e w o f s u s p e n d e d s o l i d s e f f l u e n t q u a l i t y d a t a f o r 1980 f r o m F o r d i n g 
C o a l ' s t w o m a i n s e t t l i n g p o n d s ( s e e T a b l e I a t t a c h e d ) i n d i c a t e s t h a t 
e f f l u e n t q u a l i t y f o r 1980 a t F o r d i n g C o a l w a s g o o d w i t h o n l y t h e m a x i m u m 
s u s p e n d e d s o l i d s f o r t h e C l o d e P o n d e f f l u e n t s l i g h t y l y e x c e e d i n g t h e 
p o l l u t i o n c o n t r o l p e r m i t c r i t e r i a . T h i s i s p e r h a p s t h e b e s t i n d i c a t i o n 
t h a t t h e p r o p e r d e s i g n a n d o p e r a t i o n o f s e t t l i n g f a c i l i t i e s a t S a g e C r e e k 



T A B L E I - S u s p e n d e d s o l i d s e f f l u e n t q u a l i t y d a t a f o r 1 9 8 0 f r o m 
F o r d i n g C o a l ' s t w o m a i n s e t t l i n g p o n d s ( t a k e n f r o m E Q U I S ) 

S i t e D e s c r i p t i o n # o f t e s t s M a x i m u m M i n i m u m A v e r a g e 

E a g l e P o n d 
E f f l u e n t ( S i t e P E 0 0 4 2 4 0 6 ) 

T S S * ( m g / 1 ) 7 1 6 . 0 3 . 0 6 . 3 

F l o w ( m 3 / d ) 1 1 6 7 4 8 . 0 3 1 2 0 . 0 5 5 1 8 . 2 

C l o d e P o n d 
E f f l u e n t ( S i t e P E 0 0 4 2 4 0 7 ) 

T S S * ( m g / 1 ) 

F l o w (nrrVd) 

1 2 

1 5 

5 2 . 0 2 . 0 1 5 . 3 

5 1 6 2 1 . 0 1 0 3 . 0 2 8 9 2 9 . 0 

* P o l l u t i o n C o n t r o l P e r m i t a u t h o r i z e s 5 0 m g / 1 

T h e a b o v e d a t a i s p r e s e n t e d f o r i l l u s t r a t i v e p u r p o s e s o n l y . T h e d a t a i s 
f o r 1 9 8 0 o n l y a n d i s n o t i n t e n d e d t o i m p l y e i t h e r t h e s t a t e o f c o m p l i a n c e 
o f t h e F o r d i n g C o a l o p e r a t i o n s w i t h P r o v i n c i a l P o l l u t i o n C o n t r o l P e r m i t s 
o r t h e i m p a c t s o f t h e F o r d i n g o p e r a t i o n s o n a d j a c e n t r e c e i v i n g w a t e r s . 



s h o u l d r e s u l t i n e f f l u e n t s u s p e n d e d s o l i d s c o n c e n t r a t i o n s m e e t i n g s i m i l a r 
p e r m i t c r i t e r i a . H o w e v e r , s o m e e x c u r s i o n s i n e f f l u e n t q u a l i t y d u r i n g 
h i g h r u n o f f p e r i o d s may b e e x p e r i e n c e d . 

A d d i t i o n a l C o m m e n t s 

T h e d i s t i n c t i o n b e t w e e n s e t t l e m e n t p o n d s a n d s e d i m e n t a t i o n p o n d s i s n o t 
c l e a r ( p . 2 - 3 9 ; p . 2 - 4 2 ) . 

T h e s e d i m e n t a t i o n p o n d o v e r f l o w v e l o c i t y o f 5 x 1 0 5 m / s e c s h o w n o n p a g e 
2 - 4 2 i s o b v i o u s l y i n e r r o r . T h e K l o h n L e o n o f f R e p o r t ( D e c e m b e r 1 9 8 1 ) 
n o t e s t h e v e l o c i t y t o b e 5 x 1 0 ~ 5 m / s e c . 

S t u d i e s o f s e d i m e n t p r o d u c t i o n i n t h e v i c i n i t y o f F o r d i n g C o a l L t d . b y 
C r o z i e r a n d D a v i s ( 1 9 7 8 ) f o u n d a m a j o r s o u r c e o f s u s p e n d e d s o l i d s t o b e 
t h e e r o s i o n a n d b a n k s l o u g h i n g o f t h e d i v e r s i o n a n d i n t e r c e p t o r d i t c h e s 
t h e m s e l v e s . T h e c l e a n w a t e r d i t c h e s a r o u n d t h e p r o p o s e d S a g e C r e e k C o a l 
m i n e s i t e a n d t h e d i t c h i n g s y s t e m t o a n d f r o m t h e s e d i m e n t a t i o n p o n d s 
s h o u l d b e l i n e d w i t h a n o n - e r o d a b l e m a t e r i a l . 

S u m m a r y S t a t e m e n t o n S e d i m e n t s a n d E r o s i o n C o n t r o l 

T h e n e e d f o r S a g e C r e e k C o a l t o s t r i v e f o r m a x i m u m e f f l u e n t q u a l i t y 
c a n n o t b e o v e r s t a t e d . S e t t l i n g f a c i l i t i e s d e s i g n e d o n p a p e r c a n n o t b e 
c e r t a i n t o a c h i e v e s p e c i f i e d e f f i c i e n c i e s . T h e a c h i e v e m e n t o f a c c e p t a b l e 
e f f l u e n t s u s p e n d e d s o l i d s l e v e l s w i l l r e q u i r e t h e i m p l e m e n t a t i o n o f a 
r a t i o n a l l y d e s i g n e d s e d i m e n t c o n t r o l s c h e m e . We r e c o m m e n d t h a t S a g e 
C r e e k C o a l c o n d u c t f u r t h e r t e s t w o r k a n d d e s i g n a n a l y s e s t o e n s u r e t h a t 
t h e s e t t l i n g p o n d s i n s t a l l e d a r e o p t i m i z e d . T h i s a d d i t i o n a l w o r k s h o u l d 
i n c l u d e t h e e x a m i n a t i o n o f t h e u s e o f f l o c c u l e n t s t o r e m o v e f i n e 
p a r t i c l e s , t e s t i n g w i t h a c t u a l r e p r e s e n t a t i v e o v e r b u r d e n s a m p l e s , a n 
a n a l y s i s o f e x p e c t e d a v e r a g e a n d p e a k h y d r a u l i c l o a d i n g ( i n c l u d i n g t h e 
i m p a c t o f i n c r e a s e d p i t d e w a t e r i n g o n p o n d e f f i c i e n c i e s ) , a c o m p a r i s o n o f 
s e r i e s v e r s u s s i n g l e p o n d s y s t e m s a n d c o n s i d e r a t i o n o f m e t h o d s t o r e d u c e 
s h o r t c i r c u i t i n g a n d p a r t i c l e r e - e n t r a i n m e n t w i t h i n p o n d s . 

F u r t h e r , o n g o i n g m o n i t o r i n g a n d m o d i f i c a t i o n s d u r i n g c o n s t r u c t i o n a n d 
o p e r a t i o n w i l l b e r e q u i r e d a n d a c o m m i t m e n t s h o u l d b e m a d e a t t h i s s t a g e 
b y t h e c o m p a n y t o c a r r y o u t t h e n e c e s s a r y w o r k . 



II. GROUND WATER 

Large quantities of data have been collected and interpretated in the 
Pacific Hydrology Consultants Ltd. (1981) ground water report which the 
Company made available for review. It is hoped that a l l of their 
recommendations w i l l be seriously considered and carried out. Data and 
most interpretations presented in the Dames and Moore (1976) geotechnical 
report, which the Company also made available, appear sound although 
their report contains a few flaws or oversights in interpretation. In 
particular, four large diameter wells in the low permeable rock would be 
grossly insufficient in dewatering the proposed mine s i te . The potential 
dewatering yields from the surf ic ia l units also appears to have been 
underestimated. Additional subsurface information should help clear 
these matters up. 

Specifically, more detailed hydrogeological work prior to mining is 
required in : 

i ) bedrock geology - to better understand subsurface fracture flow, 
ground water volumes and to determine best sites for dewatering holes. 

i i ) surf ic ia l deposits - i t i s apparent that some of these units wi l l 
require dewatering before and during mining. The units and their 
water bearing and yielding capabilities should be more thoroughly 
understood. 

Once the hydrogeological setting is better understood then dewatering 
holes should be constructed and the vertical wells pumped. Horizontal 
wells should be placed on a slight grade to effectively remove drainage 
waters. Due to low fracture flow, considerable time wi l l l ike ly be 
required to drain much of the bedrock. Dewatering should commence well 
in advance of active mining. 

A number of figures have been prepared to diagrammatically i l lustrate the 
effects of various dewatering mechanisms. 

Figure 1A shows the large volume of saturated rock within a working bench 
prior to dewatering. 

Figures IB, 1C and IE show hypothetical locations of induced water tables 
during dewatering by horizontal drain pipes and (vertical) production 
wells. Shapes of the induced water tables are controlled by depth of 
horizontal drain pipe or production well screen, time since dewatering 
commenced, permeabilities and degree of fracture interconnections, 
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d i s t a n c e s b e t w e e n d e w a t e r i n g d e v i c e s a n d o t h e r v a r i a b l e s . 

F i g u r e I D s h o w s t h e d e e p b u t n a r r o w u n s a t u r a t e d c o n e o f d e p r e s s i o n a r o u n d 
a s h o t h o l e w h e n d r a i n e d b y a d e w a t e r i n g t r u c k . T h i s u n s a t u r a t e d c o n e o f 
d e p r e s s i o n ' r a p i d l y 1 r e c h a r g e s w h e n t h e t r u c k ' s pump i s s h u t o f f j u s t 
p r i o r t o e x p l o s i v e i n j e c t i o n . T h e r e s u l t i n g e f f e c t s w i l l b e d i s c u s s e d 
s h o r t l y u n d e r p o t e n t i a l n i t r a t e c o n t a m i n a t i o n . 

G r o u n d W a t e r Q u a l i t y I m p a c t s 

T h e p o t e n t i a l i m p a c t s o f d i r e c t g r o u n d w a t e r d i s p o s a l t o s u r f a c e w a t e r s 
h a s n o t b e e n a d d r e s s e d i n t h e S t a g e I I S u b m i s s i o n . D i s p o s a l o f c l e a n 
g r o u n d w a t e r t o l o c a l s t r e a m s c o u l d a f f e c t s u r f a c e w a t e r t e m p e r a t u r e s . 
G r o u n d w a t e r i n t h e a r e a a v e r a g e s 4 6 ° F ( 7 . 8 ° C ) ( P a c i f i c h y d r o l o g y 
C o n s u l t a n t s L t d . 1 9 8 1 ) a n d g e n e r a l l y e x p e r i e n c e s v e r y l i t t l e ( 1 - 2 ° C ) 
s e a s o n a l t e m p e r a t u r e f l u c t u a t i o n s . S u r f a c e w a t e r s , h o w e v e r , c a n 
e x p e r i e n c e s e a s o n a l t e m p e r a t u r e f l u c t u a t i o n s o f 0 - 1 8 ° C . 

T h e a d d i t i o n o f t h e p r o j e c t e d 9 0 0 1 / s e c o f g r o u n d w a t e r d i r e c t l y t o l o c a l 
c r e e k s may t e n d t o w a r m t h e c r e e k s i n t h e w i n t e r a n d c o o l t h e m i n t h e 
s u m m e r . T h e p o t e n t i a l i m p a c t s t o a q u a t i c b i o t a h a s n o t b e e n c o n s i d e r e d . 
I n p a r t i c u l a r t h e p o t e n t i a l t r i g g e r i n g o r d e l a y i n g o f c r i t i c a l s t a g e s i n 
t h e l i f e c y c l e o f c e r t a i n s p e c i e s ( e . g . o v e r w i n t e r i n g b u l l t r o u t e g g s ) 
may b e a n i m p o r t a n t c o n s i d e r a t i o n f o r t h e l o c a t i o n a n d / o r t i m i n g o f 
s i g n i f i c a n t v o l u m e d i s c h a r g e s . T e m p o r a r y s u r f a c e s t o r a g e o f r e m o v e d 
g r o u n d w a t e r m i g h t e l i m i n a t e p o t e n t i a l p r o b l e m s w h e n g r o u n d w a t e r - s u r f a c e 
w a t e r t e m p e r a t u r e s a r e i n c o m p a t i b l e f o r b l e n d i n g p a r t i c u l a r l y d u r i n g l o w 
s t r e a m f l o w s i n J a n u a r y a n d F e b r u a r y w h e n d e w a t e r e d g r o u n d w a t e r 
d i s c h a r g e c o u l d e x c e e d n a t u r a l s t r e a m d i s c h a r g e . 

I t h a s b e e n r e p o r t e d t h a t h i g h l y m i n e r a l i z e d g r o u n d w a t e r o c c u r s 
n a t u r a l l y a t d e p t h b e n e a t h l a r g e p o r t i o n s o f t h e A p p a l a c h i a n c o a l b e l t 
a n d t h e U . S . m i d c o n t i n e n t r e g i o n s . T h e r e m o v a l o f s u b s t a n t i a l q u a n t i t i e s 
o f w a t e r d u r i n g d e w a t e r i n g c a n l o w e r t h e h y d r o s t a t i c h e a d i n t h e s h a l l o w 
z o n e s t o a n e x t e n t t h a t u p w e l l i n g o f t h e d e e p e r m i n e r a l i z e d w a t e r t a k e s 
p l a c e t h e r e b y c o n t a m i n a t i n g t h e s h a l l o w e r a q u i f e r s . T h e p r o p o s e d l o n g 
t e r m g r o u n d w a t e r m o n i t o r i n g p r o g r a m s h o u l d g i v e a d v a n c e w a r n i n g i f s u c h 
c o n d i t i o n s s h o u l d a p p l y a t S a g e C r e e k . 

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



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

P r e v e n t a t i v e m e a s u r e s s h o u l d b e t a k e n t o c o n t r o l c o n t a m i n a t e d s u r f a c e 
w a t e r s f r o m e n t e r i n g g r o u n d w a t e r s . M o r e i n f o r m a t i o n o n l o c a l s u r f i c i a l 
g e o l o g i c a l m a t e r i a l s w i l l b e r e q u i r e d b e f o r e s u c h a c t i o n c a n b e t a k e n . 
P i e z o m e t e r s l o c a t e d i n c r i t i c a l a r e a s w i l l p r o v i d e i n f o r m a t i o n o n e f f e c t s 
o f s u r f a c e a c t i v i t i e s . S e l e c t e d l o c a t i o n s o f p r o p o s e d p l a n t o p e r a t i o n s 
m i g h t b e r e c o n s i d e r e d w h e n a d d i t i o n a l s u r f i c i a l g e o l o g i c a l d a t a b e c o m e s 
a v a i l a b l e . 

A l t h o u g h p . 2 - 4 8 o f t h e T e x t s t a t e s t h a t " G r o u n d w a t e r i n t h e v i c i n i t y o f 
t h e p r o p o s e d p i t s i s c u r r e n t l y w i t h i n d r i n k i n g q u a l i t y s t a n d a r d s " ; t h e 
S t a g e I I s t u d i e s r e p o r t n o b a r i u m m e a s u r e m e n t s o r c o m p l e x o r g a n i c 
m e a s u r e m e n t s s u c h a s p h e n o l s a n d p o l y c y c l i c a r o m a t i c s f o r t h e w a t e r s o f 
t h e a r t e s i a n w e l l s o r d r i l l h o l e s . B a r i u m l e v e l s i n s u r f a c e w a t e r s o f 
t h e F l a t h e a d R i v e r B a s i n h a v e b e e n m e a s u r e d a b o v e C a n a d i a n d r i n k i n g w a t e r 
s t a n d a r d s ( 1 . 0 m g / 1 , D e p a r t m e n t o f N a t i o n a l H e a l t h a n d W e l f a r e 1 9 7 8 ) a t a 
p e r i o d w h e n d i s c h a r g e i s l o w a n d g r o u n d w a t e r c o n t r i b u t i o n s t o b a s e f l o w 
a r e l i k e l y h i g h . T h e p o t e n t i a l f o r h i g h b a r i u m l e v e l s i n g r o u n d w a t e r 
s e e m s g r e a t a n d m o n i t o r i n g c l e a r l y i s r e q u i r e d . S i n c e t h e q u a n t i t y o f 
w a t e r p u m p e d d u r i n g d e w a t e r i n g a n d a d d e d t o l o c a l c r e e k s w i l l b e 
s u b s t a n t i a l , h i g h b a r i u m l e v e l s c o u l d a f f e c t s u r f a c e w a t e r q u a l i t y . T h e 
r e c o m m e n d e d l i m i t s f o r i r o n i n d r i n k i n g w a t e r i s 0 . 3 m g / 1 . L e v e l s f o r 
i r o n i n t h e a r t e s i a n w e l l s r e p o r t e d i n A p p e n d i c e s 3 . 3 . 3 - 1 p a g e 1 5 a n d 1 6 
v a r y f r o m 0 . 5 0 0 m g / 1 t o 0 . 6 7 0 m g / 1 . A n a l y s e s f o r t h e s e c o n s t i t u e n t s 
s h o u l d b e u n d e r t a k e n i n g r o u n d w a t e r s u s e d f o r d r i n k i n g w a t e r . 

S u m m a r y S t a t e m e n t o n G r o u n d W a t e r 

A g r e a t d e a l m o r e i n f o r m a t i o n i s r e q u i r e d o n t h e n a t u r e a n d t h i c k n e s s o f 
t h e s u r f i c i a l g e o l o g i c a l d e p o s i t s o n l a p p i n g t h e v a l l e y w a l l s a n d o n t h e 
v a l l e y f l o o r . P a r t i c u l a r a t t e n t i o n s h o u l d b e p l a c e d o n t h e 
p e r m e a b i l i t i e s o f t h e v a r i o u s u n i t s t o p r o v i d e m o r e r e a l i s t i c p r e d i c t i o n s 
o f g r o u n d w a t e r d e w a t e r i n g e s t i m a t e s a n d t o o u t l i n e a r e a s t h r e a t e n e d b y 
c o n t a m i n a t e d w a t e r s s e e p i n g i n t o t h e s e u n i t s . T h e s e a r e a s s h o u l d b e 
m a p p e d b y a s u r f i c i a l g e o l o g i s t a n d a n e x t e n s i v e d r i l l i n g p r o g r a m c a r r i e d 
o u t u n d e r t h e s u p e r v i s i o n o f a n e x p e r i e n c e d h y d r o g e o l o g i s t . P i e z o m e t e r s 
s h o u l d b e i n s t a l l e d t o s u p p l e m e n t t h e e x i s t i n g d a t a b a s e , t o l a t e r a s s i s t 
i n m e a s u r i n g t h e e f f e c t i v e n e s s o f d e w a t e r i n g a n d t o m o n i t o r c h a n g e s i n 
g r o u n d w a t e r q u a l i t y d u r i n g t h e f o l l o w i n g m i n i n g a c t i v i t i e s . 



A l t h o u g h a g r e a t d e a l o f i n f o r m a t i o n i s k n o w n a b o u t t h e l o c a l b e d r o c k 
g e o l o g y , v e r y l i t t l e i n f o r m a t i o n i s k n o w n a b o u t t h e c o m p l e x g r o u n d w a t e r 
f l o w r e g i m e w i t h i n t h e r o c k . I t i s f e l t t h a t a d d i t i o n a l h o l e s s h o u l d b e 
d r i l l e d u n d e r t h e s u p e r v i s i o n o f t h e a b o v e m e n t i o n e d h y d r o g e o l o g i s t w i t h 
p i e z o m e t e r s i n s t a l l e d t o m o n i t o r t h e p a r a m e t e r s m e n t i o n e d a b o v e . 
N u m e r o u s l o n g - t e r m p u m p i n g t e s t s s h o u l d b e c a r r i e d o u t o n a n u m b e r o f 
t h e s e p i e z o m e t e r s a n d / o r p r o d u c t i o n w e l l s t o p r o v i d e a s o u n d d a t a b a s e i n 
p l a n n i n g t h e s i t e d e w a t e r i n g p r o g r a m s . 

T h e c o m p a n y s h o u l d e m p l o y a f u l l t i m e e x p e r i e n c e d h y d r o g e o l o g i s t t o 
s u p e r v i s e t h e p r e v i o u s l y m e n t i o n e d d r i l l i n g p r o g r a m s , t h e d e w a t e r i n g a n d 
l o n g t e r m g r o u n d w a t e r m o n i t o r i n g p r o g r a m s . O n c e a s i g n i f i c a n t d a t a b a s e 
o n t h e p h y s i c a l h y d r o g e o l o g i c a l p a r a m e t e r s o f t h e s u r f i c i a l a n d b e d r o c k 
u n i t s i s e s t a b l i s h e d , o n e o r m o r e o f t h e v a r i o u s a v a i l a b l e c o m p u t e r 
m o d e l s t o p r e d i c t d r a w d o w n r a t e s o f d e w a t e r i n g s i t e s may b e u s e d . T h e s e 
m o d e l s may a l s o s e r v e t o m o r e a c c u r a t e l y p r e d i c t p u m p i n g r a t e s , e s t i m a t e 
t i m e r e q u i r e d f o r d e w a t e r i n g , s e l e c t i d e a l n u m b e r o f d e w a t e r i n g h o l e s a n d 
h o p e f u l l y c o o r d i n a t e d e w a t e r i n g p l a n s w i t h t h e m i n i n g s c h e d u l e . 
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I I I . N U T R I E N T CONTROL 

P o t e n t i a l n u t r i e n t i n p u t s a n d t h e i r i m p a c t s a r e u n d e r s t a t e d i n t h e S t a g e 
I I S u b m i s s i o n . 

N i t r o g e n 

F o r c o m p a r a t i v e i n f o r m a t i o n , we r e v i e w e d a 1 9 8 0 E Q U I S d a t a s u m m a r y f o r 
n i t r a t e (NO3) l e v e l s a t F o r d i n g C o a l L t d ' s s e t t l i n g p o n d , p i t w a t e r a n d 
F o r d i n g R i v e r s a m p l i n g s t a t i o n s ( s e e T a b l e I I ) . We h a v e n o t e d t h a t t h e r e 
a r e n o l i m i t s f o r n i t r a t e e s t a b l i s h e d i n t h e P o l l u t i o n C o n t r o l P e r m i t f o r 
F o r d i n g C o a l . W i t h t h e e x c e p t i o n o f t h e S o u t h G r e e n h i l l p i t w a t e r , t h e 
e f f l u e n t d a t a s h o w n i n T a b l e I I a r e b e l o w t h e u p p e r l i m i t o f 2 5 m g / 1 
r e c o m m e n d e d i n t h e P o l l u t i o n C o n t r o l O b j e c t i v e s f o r t h e M i n i n g , S m e l t i n g 
a n d R e l a t e d I n d u s t r i e s o f B . C . ( 1 9 7 9 ) . 

N i t r a t e l e v e l s i n t h e F o r d i n g R i v e r d o w n s t r e a m o f t h e F o r d i n g C o a l 
o p e r a t i o n s h a v e b e e n s i g n i f i c a n t l y e l e v a t e d w i t h m a x i m u m l e v e l s o f 8 . 5 
m g / 1 r e c o r d e d i n 1 9 8 0 . C r o z i e r a n d M c D o n a l d ( 1 9 8 0 ) c o n c l u d e d t h a t 
d o w n s t r e a m o f F o r d i n g C o a l L t d ' s s t r i p m i n e o p e r a t i o n s , n i t r o g e n 
c o n c e n t r a t i o n s a r e s u b s t a n t i a l l y i n c r e a s e d b y l e a c h i n g o f n i t r o g e n b a s e d 
e x p l o s i v e s r e s i d u a l s . 

I t r e m a i n s a c o n c e r n t h a t l e v e l s o f n i t r a t e d i s c h a r g e d f r o m t h e p r o p o s e d 
S a g e C r e e k C o a l p r o j e c t t o t h e F l a t h e a d R i v e r d r a i n a g e m i g h t b e a s h i g h 
as those measured from the Fording Coal operation. Perhaps the most 
s e r i o u s c o n c e r n o n s i t e w i l l b e p o t e n t i a l n i t r a t e c o n t a m i n a t i o n o f g r o u n d 
a n d s u r f a c e w a t e r s . I n p a r t i c u l a r , t h e r e l e a s e o f n i t r a t e s f r o m ANFO 
e x p l o s i v e s d e t o n a t e d i n w e t s h o t h o l e s o r l o s t a n d w e t t e d i n s u b s u r f a c e 
u n i t s i s o f m o s t c o n c e r n . R e c e n t d i s c u s s i o n s b e t w e e n s t a f f i n E n v i r o n m e n t 
C a n a d a a n d p r o v i n c i a l m o n i t o r i n g a g e n c i e s h a v e i n d i c a t e d t h a t a m a j o r 
r e a s o n f o r t h e e l e v a t e d n i t r a t e l e v e l s i n e f f l u e n t f r o m F o r d i n g C o a l i s 
t h e a m o u n t o f b l a s t i n g d o n e b e l o w t h e g r o u n d w a t e r t a b l e w h e r e n i t r a t e s 
a r e r e l e a s e d f r o m e x p l o s i v e s . 

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

F i g u r e 2 B s h o w s t h e m o s t i d e a l s i t u a t i o n i n w h i c h n o e x p l o s i v e s a r e l o s t 
o r w e t t e d d u e t o e x p l o s i v e s c o n t a i n m e n t b y p o l y e t h y l e n e l i n e r s f r e q u e n t l y 
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T A B L E I I - N i t r a t e l e v e l s a t F o r d i n g C o a l ' s s e t t l i n g p o n d , p i t w a t e r a n d 
F o r d i n g R i v e r s a m p l i n g s t a t i o n s d u r i n g 1 9 8 0 ( t a k e n f r o m E Q U I S ) 

" N i t r a t e s " a s N 0 3 ( m g / 1 ) 

S i t e D e s c r i p t i o n # o f t e s t s M a x i m u m M i n i m u m A v e r a g e 

C l o d e S e t t l i n g P o n d 7 1 4 . 7 6 . 3 9 . 4 
E f f l u e n t ( S i t e P E 0 0 4 2 4 0 7 ) 

E a g l e S e t t l i n g P o n d 5 2 2 . 5 1 5 . 2 1 7 . 9 
E f f l u e n t ( S i t e P E 0 0 4 2 4 0 6 ) 

N o r t h G r e e n h i l l P i t 
W a t e r ( S i t e 0 2 2 5 0 6 7 ) 

S o u t h G r e e n h i l l P i t 
W a t e r ( S i t e 0 0 2 5 0 6 9 ) 

2 0 . 8 9 . 4 1 6 . 5 

3 7 . 6 2 5 . 9 3 2 . 8 

F o r d i n g R i v e r - U p s t r e a m 7 0 . 0 8 L 0 . 0 2 0 . 0 5 
( S i t e 0 2 0 0 2 5 1 ) 

F o r d i n g R i v e r - D o w n - 4 0 8 . 4 0 . 5 1 . 8 
s t r e a m o f K i l m a r n o k C r e e k 

( S i t e 0 2 0 0 2 7 1 ) 

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

- T h e O b j e c t i v e s f o r t h e M i n i n g , S m e l t i n g a n d R e l a t e d I n d u s t r i e s 
o f B . C . ( 1 9 7 9 ) q u o t e t h e a l l o w a b l e r a n g e o f N i t r a t e / N i t r i t e 
( a s N) a s 1 0 . 0 - 2 5 . 0 m g / 1 . 

T h e a b o v e d a t a i s p r e s e n t e d f o r i l l u s t r a t i v e p u r p o s e s o n l y . T h e d a t a i s 
d f o r 1 9 8 0 o n l y a n d i s n o t i n t e n d e d t o i m p l y e i t h e r t h e s t a t e o f c o m p l i a n c e 

o f t h e F o r d i n g C o a l o p e r a t i o n s w i t h P r o v i n c i a l P o l l u t i o n C o n t r o l P e r m i t s 
o r t h e i m p a c t s o f t h e F o r d i n g o p e r a t i o n s o n a d j a c e n t r e c e i v i n g w a t e r s . 
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u s e d i n t h e m i n i n g i n d u s t r y . 

F i g u r e 2 A s h o w s t h e w a t e r b e l o w t h e b o t t o m o f t h e s h o t h o l e w i t h 
e x p l o s i v e s l o s s t o p e r m e a b l e s u b s u r f a c e u n i t s . V e r t i c a l l e a k a g e t h r o u g h 
l a r g e i n t e r c o n n e c t i n g f r a c t u r e s o r i n t e r - g r a n u l a r v o i d s t o t h e w a t e r 
t a b l e i s p o s s i b l e . I t i s n o t k n o w n w h e t h e r e x p l o s i v e s s l i g h t l y d a m p e n e d 
i n t h e s e f r a c t u r e s w i l l d e t o n a t e . I f t h e y d o n o t d e t o n a t e t h e y c o u l d 
c o n t a m i n a t e s u r f a c e a n d g r o u n d w a t e r s f o l l o w i n g r a i n f a l l . B e c a u s e s u c h 
l o s s i s c o n s i d e r e d t o b e m i n i m a l , p o l y e t h y l e n e l i n e r s s h o u l d n o t b e 
r e q u i r e d u n d e r t h e s e c i r c u m s t a n c e s . 

F i g u r e s 2 C a n d 2D s h o w g r o u n d w a t e r d i r e c t l y c o n t a m i n a t e d w h e n n o l i n e r 
i s u s e d a n d w h e n t h e w a t e r t a b l e l i e s a b o v e t h e b a s e o f t h e b o r e h o l e . 

S p e c i a l p r e c a u t i o n s s h o u l d b e t a k e n i f b l a s t i n g o p e r a t i o n s r e q u i r e u s e o f 
A N F O w i t h a d e w a t e r i n g t r u c k . A c c o r d i n g t o t h e C I L B o r e h o l e D e w a t e r e r 
B o o k l e t , c o m m o n p r a c t i c e i s f o r t h e d e w a t e r i n g t r u c k t o r e m o v e w a t e r f r o m 
a s h o t h o l e a n d t h e n f o r t h e h o l e t o b e f i l l e d w i t h e x p l o s i v e s ( s e e 
F i g u r e I D ) . T h i s i s r e p e a t e d a n u m b e r o f t i m e s u n t i l t h e d e s i r e d s h o t 
h o l e s a l o n g t h e w o r k i n g b e n c h h a v e b e e n d e w a t e r e d a n d f i l l e d w i t h 
e x p l o s i v e s . S h o t h o l e s c a n n u m b e r f r o m a f e w t o o v e r 100. When l a r g e 
n u m b e r s o f h o l e s a r e u s e d e x p l o s i v e s c a n b e l e f t s t a n d i n g o v e r n i g h t , 
a l l o w i n g s u f f i c i e n t t i m e f o r a d d i t i o n a l g r o u n d w a t e r t o b e c o m e 
c o n t a m i n a t e d a s s a t u r a t e d e x p l o s i v e s f l o w o u t i n t o t h e f o r m a t i o n . 

I n o r d e r t o p r e v e n t n i t r a t e c o n t a m i n a t i o n o f g r o u n d w a t e r E n v i r o n m e n t 
C a n a d a r e c o m m e n d s e i t h e r : 

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

2) a l l wet shot holes be detonated with.ANFO i n polyethylene l i n e r s or, 

3) l e s s s o l u b l e n i t r a t e b a s e d s l u r r y e x p l o s i v e s s u c h a s C I L ' s p o w e r g e l 
o r a q u e o u s n i t r a t e e m u l s i o n s h o u l d b e u s e d i n a r e a s w h i c h a r e n o t 
f u l l y d e w a t e r e d . 

I f n i t r a t e c o n t a m i n a t i o n i s t o b e k e p t t o a m i n i m u m t h e n h e a v y d u t y 
d o u b l e l i n e d p o l y e t h y l e n e l i n e r s s h o u l d b e u s e d w i t h ANFO i n a l l w e t 
b l a s t h o l e s . T h i s w o u l d p r e v e n t e x p l o s i v e l e a k a g e a n d m i n i m i z e n i t r a t e 
c o n t a m i n a t i o n o f g r o u n d w a t e r . 

N i t r a t e c o n t a m i n a t i o n f r o m e x p l o s i v e s p l a n t s p i l l a g e a n d d u s t d i s c h a r g e s 
a r o u n d t h e e x p l o s i v e s m i x i n g p l a n t s h o u l d a l s o b e m i n i m i z e d . D r a i n a g e 
s h o u l d b e m i n i m i z e d w i t h d r y c l e a n - u p w h e r e v e r p o s s i b l e . F o r e x a m p l e , 
f a c i l i t i e s c o n s t r u c t e d b y C I L a t t h e U t a h M i n e s - I s l a n d C o p p e r M i n e h a v e : 
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1 ) c o n c r e t e f l o o r s a r o u n d t h e e x p l o s i v e s p l a n t d i r e c t i n g r u n o f f t o 
c o n t a i n m e n t f a c i l i t i e s , 

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

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

S i m i l a r f a c i l i t i e s s h o u l d b e c o n s t r u c t e d a t S a g e C r e e k . 

I t i s r e c o m m e n d e d p r a c t i c e ( D e p a r t m e n t o f E n e r g y , M i n e s a n d R e s o u r c e s , 
E x p l o s i v e s B r a n c h 1 9 7 9 ) t o d i s c h a r g e d a m a g e d , d a t e d o r u n w a n t e d 
e x p l o s i v e s ( o r e x p l o s i v e s i n g r e d i e n t s ) d i r e c t l y t o t h e s o i l o r t o p o n d e d 
w a t e r . A t S a g e C r e e k , a l t e r n a t i v e d i s p o s a l m e t h o d s s h o u l d b e c a r r i e d o u t 
s u c h a s d e t o n a t i o n , b u r n o r o t h e r d i s p o s a l m e t h o d s w h i c h w i l l n o t r e s u l t 
i n n i t r a t e s l e a c h i n g i n t o l o c a l w a t e r s . 

N i t r a t e R e m o v a l f r o m W a s t e W a t e r s 

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

The effectiveness of d e n i t r i f i c a t i o n systems to control effluent n i t r a t e 
l o a d i n g s f r o m t h e p r o p o s e d S a g e C r e e k C o a l P r o j e c t a r e u n c e r t a i n a s t h e r e 
a p p e a r t o b e f e w t r e a t m e n t o p t i o n s a v a i l a b l e f o r h a n d l i n g h i g h v o l u m e -
l o w s t r e n g t h n i t r a t e w a s t e w a t e r s . A t s o u r c e c o n t r o l i s p r o b a b l y t h e 
m o s t e f f i c i e n t m e a n s o f m i n i m i z i n g e f f l u e n t n i t r a t e c o n c e n t r a t i o n s . 

S u m m a r y S t a t e m e n t o n N i t r o g e n C o n t r o l 

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



w o u l d t a k e p l a c e s h o u l d b e t h o r o u g h l y d e w a t e r e d t o m i n i m i z e n i t r a t e 
c o n t a m i n a t i o n . S l i g h t l y g r a d e d h o r i z o n t a l d r a i n h o l e s a s r e c o m m e n d e d i n 
P a c i f i c H y d r o l o g y C o n s u l t a n t s ( 1 9 8 1 ) r e p o r t - i f i n s t a l l e d e a r l y a n d a t 
d e p t h - c o u l d p r o v i d e a n e f f e c t i v e d e w a t e r i n g s y s t e m . 

A N F O e x p l o s i v e s s h o u l d b e p l a c e d i n h e a v y d u t y , d o u b l e w a l l e d p o l y e t h y l e n e 
l i n e r s i n a l l w e t s h o t h o l e s o r l e s s s o l u b l e n i t r a t e b a s e d s l u r r y 
e x p l o s i v e s s h o u l d b e u s e d i n a r e a s w h i c h c a n n o t b e c o m p l e t e l y d e w a t e r e d . 

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

P h o s p h o r u s 

P h o s p h o r u s c o n t r o l i s v e r y i m p o r t a n t p a r t i c u l a r l y s i n c e t h e r e i s a 
p o t e n t i a l f o r s i g n i f i c a n t n i t r o g e n l o a d i n g s t o t h e F l a t h e a d R i v e r . T h e 
S t a g e I I S u b m i s s i o n ( p a g e i i i ) s t a t e s t h a t s a n i t a r y s e w a g e w i l l b e 
t r e a t e d a n d d i s c h a r g e d t o a d r a i n f i e l d . E n v i r o n m e n t C a n a d a r e c o m m e n d s 
t h a t c h e m i c a l p h o s p h a t e r e m o v a l b e i n c l u d e d i n t h e s e w a g e t r e a t m e n t p l a n t 
d e s i g n . C a r e s h o u l d b e t a k e n i n t h e d e s i g n o f t h e s e w a g e t r e a t m e n t p l a n t 
t o e n s u r e t h a t e f f l u e n t q u a l i t y w i l l b e m a i n t a i n e d w h e n t h e c o n s t r u c t i o n 
c a m p i n p u t i s d i s c o n t i n u e d . A n y t r u c k w a s h f a c i l i t i e s s h o u l d u s e a l o w 
p h o s p h a t e d e t e r g e n t a n d p h o s p h a t e s f r o m t h i s s o u r c e m u s t n o t b e a l l o w e d 
t o r e a c h t h e r e c e i v i n g e n v i r o n m e n t . 

P a g e 4 - 2 o f t h e T e x t m a k e s o n l y p a s s i n g r e f e r e n c e t o " p h o s p h a t e l e n s e s 
w h i c h a r e f o u n d u p s t r e a m o f t h e m i n e " . A m o r e t h o r o u g h a n a l y s i s o f c o r e 
s a m p l e s w o u l d h a v e h e l p e d t o d e f i n e t h e p o t e n t i a l f o r p h o s p h a t e b e a r i n g 
r o c k s b e i n g e x p o s e d . A c c o r d i n g t o t h e G e o l o g i c a l S u r v e y o f C a n a d a 
( D o u g l a s 1 9 7 0 ) p h o s p h a t e r o c k o c c u r s i n t h r e e g e o l o g i c a l f o r m a t i o n s 

c o m m o n t o t h e s o u t h e r n R o c k y M o u n t a i n s . A n e x a m i n a t i o n o f t h e H o w e l l 
C r e e k S t r u c t u r e G e o l o g i c a l S u r v e y o f C a n a d a t e c h n i c a l s u r v e y map ( P r i c e 
1 9 6 5 ) f i n d s a l l t h r e e o f t h e s e f o r m a t i o n s p r e s e n t . G i v e n t h e s e d i m e n t a r y 
d e p o s i t i o n a l e n v i r o n m e n t o f t h e s e g e o l o g i c a l f o r m a t i o n s , p h o s p h a t e c o u l d 
a l s o b e f i n e l y d i s s e m i n a t e d w i t h i n s o m e o f t h e o t h e r f o r m a t i o n s i n t h e 
a r e a . T h e l i k e l i h o o d o f s u b s t a n t i a l a m o u n t s o f p h o s p h a t e b e a r i n g r o c k s 
e n d i n g u p i n w a s t e d u m p s w h e r e p h o s p h a t e may b e l e a c h e d o u t t o r e c e i v i n g 
w a t e r s i s l e f t u n a n s w e r e d . 
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I V . P O T E N T I A L I M P A C T S ON R I V E R P E R I P H Y T O N FROM N U T R I E N T S 

P h o s p h o r u s 

A l l a v a i l a b l e e v i d e n c e i s c o n s i s t e n t w i t h t h e c o n c l u s i o n t h a t p e r i p h y t o n 
b i o m a s s i n t h e F l a t h e a d R i v e r i s l o w ( o l i g o t r o p h i c ) a n d t h a t t h e b e n t h i c 
a l g a e a r e p h o s p h o r u s , n o t n i t r o g e n , l i m i t e d . S p e c i e s c o m p o s i t i o n i s 
" t y p i c a l " o f o l i g o t r o p h i c r i v e r s . T h e i n o r g a n i c N / P r a t i o s o f r i v e r 
w a t e r s a r e 1 5 - 2 5 ( 6 0 - 8 0 y g / 1 NO3+NH4; L 5 y g / 1 s o l u b l e r e a c t i v e 
p h o s p h o r u s a n d i n t r a c e l l u l a r t o t a l N / P r a t i o s o f p e r i p h y t o n a r e 2 0 
( S h e e h a n e t a l . 1 9 8 0 ) . B o t h o f t h e s e a r e a t l e a s t d o u b l e t h e g e n e r a l l y 
a c c e p t e d r a t i o o f a b o u t 1 0 t o 1 f o r u p t a k e b y t h e a l g a e . 

T h e r e f o r e , i n r e l a t i o n t o F l a t h e a d R i v e r e u t r o p h i c a t i o n , t h e n u t r i e n t o f 
c o n c e r n i s p h o s p h o r u s . T h e f a c t o f p h o s p h o r u s l i m i t a t i o n h a s s e v e r a l 
i m p o r t a n t i m p l i c a t i o n s . B e c a u s e o f l o w b a c k g r o u n d P l e v e l s ( w e l l b e l o w 
g r o w t h s a t u r a t i o n ) p h o s p h o r u s c o n t r o l w i l l n e e d t o b e r i g o r o u s . F o r 
i n s t a n c e , e v e n s m a l l i n c r e a s e s may b e e n o u g h t o p r o d u c e p e r i p h y t o n 
b l o o m s . T h i s i s b e c a u s e o f t h e n o n l i n e a r n a t u r e o f t h e P v s . g r o w t h 
r e l a t i o n s h i p o f t h e p e r i p h y t o n . S t o c k n e r a n d S h o r t r e e d ( 1 9 7 6 ) i n a s t u d y 
o f a l o w n u t r i e n t s t r e a m o n V a n c o u v e r I s l a n d ( . 0 0 1 5 - . 0 0 2 8 m g / 1 t o t a l 
p h o s p h o r u s ) f o u n d t h a t a n u t r i e n t a d d i t i o n o f t w o t i m e s t h e a m b i e n t 
c o n c e n t r a t i o n c a u s e d a t r i p l i n g o f a l g a l b i o m a s s . 

N i t r o g e n 

C l e a r l y t h e c o n t r o l o f n i t r o g e n a l o n e w i l l n o t g u a r a n t e e p r e v e n t i o n o f 
a l g a l b l o o m s i f P d o e s i n c r e a s e . P c o u l d a p p r o x i m a t e l y d o u b l e ( f r o m 3 - 5 
t o 6 - 1 0 ) b e f o r e n i t r o g e n w o u l d r e p l a c e p h o s p h o r u s a s t h e l i m i t i n g 
n u t r i e n t . H o w e v e r , i n c r e a s e s i n n i t r a t e f r o m t h e m i n e w o u l d h a v e a n 
e f f e c t i f p h o s p h o r u s c o n c e n t r a t i o n s d o i n c r e a s e a b o v e t h e 6 - 1 0 y g / 1 
l e v e l . T h e i n i t i a l e f f e c t w i l l b e t o i n c r e a s e s t a n d i n g c r o p s i n t h e 
i m m e d i a t e d o w n s t r e a m r e a c h e s o f t h e r i v e r , b u t o n c e a l g a l g r o w t h 
s a t u r a t i o n i s r e a c h e d ( p r o b a b l y i n t h e 1 0 - 1 5 y g P / l r a n g e ) t h e e f f e c t 
w i l l b e t o i n c r e a s e t h e d o w n s t r e a m a r e a l e x t e n t o f t h e p e r i p h y t o n 
i n f e s t a t i o n s i n t h e F l a t h e a d R i v e r . S i n c e o n l y a b o u t 6% o f t h e U p p e r 
F l a t h e a d B a s i n d r a i n a g e l i e s i n B r i t i s h C o l u m b i a ( D e p a r t m e n t o f N a t u r a l 
R e s o u r c e s a n d C o n s e r v a t i o n 1 9 7 7 ) , t h e r e i s a p o t e n t i a l f o r f u t u r e 
i n c r e a s e s i n p h o s p h o r u s c o n c e n t r a t i o n s i n t h e F l a t h e a d f r o m o t h e r 
u n r e l a t e d d o w n s t r e a m a c t i v i t i e s . H i g h n i t r a t e w a t e r s o r i g i n a t i n g f r o m 
t h e c o a l o p e r a t i o n s a t S a g e C r e e k c o u l d p o s e t h e t h r e a t o f c o m b i n i n g w i t h 
a n y d o w n s t r e a m e f f l u e n t s c o n t a i n i n g p h o s p h o r u s t o r e s u l t i n n u i s a n c e 
g r o w t h s o f r i v e r p e r i p h y t o n . 
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T h e P o l l u t i o n C o n t r o l O b j e c t i v e s f o r t h e M i n i n g , S m e l t i n g a n d R e l a t e d 
I n d u s t r i e s o f B r i t i s h C o l u m b i a ( B . C . M i n i s t r y o f E n v i r o n m e n t 1 9 7 9 ) h a s 
e s t a b l i s h e d a r a n g e o f 2 5 - 7 5 m g / L ( v a r i a n c e s may b e a l l o w e d d u r i n g 
p e r i o d s o f e x c e s s r u n - o f f ) f o r t o t a l s u s p e n d e d s o l i d s , a r a n g e o f 1 0 - 2 5 
m g / L f o r n i t r i t e / n i t r a t e ( a s N ) a n d a r a n g e o f 2 - 1 0 m g / L f o r p h o s p h a t e 
( T o t a l P b i o l o g i c a l l y a v a i l a b l e i n e f f l u e n t ) . T h e s e P r o v i n c i a l 
o b j e c t i v e s a r e f o r t h e f i n a l e f f l u e n t s d i s c h a r g e d a n d a r e i n t e n d e d i n 
p a r t t o p r o v i d e f o r t h e u s e o f t h e e n v i r o n m e n t ' s a s s i m i l a t i v e c a p a c i t y 
w i t h i n l i m i t s w h i c h d o n o t l e a d t o u n a c c e p t a b l e c o n d i t i o n s . T h e l i m i t s 
o f a s s i m i l a t i v e c a p a c i t y a n d t h e r e f o r e t h e p o t e n t i a l i m p a c t s o f l o a d i n g s 
o f s e d i m e n t a n d n u t r i e n t s t o t h e F l a t h e a d R i v e r a r e , o f c o u r s e , d e p e n d e n t 
u p o n b a c k g r o u n d l e v e l s a n d d i l u t i o n . A l t h o u g h t h e P r o v i n c i a l o b j e c t i v e s 
f o r t h e M i n i n g I n d u s t r y a l s o i n c l u d e s o m e c o n t r o l o b j e c t i v e s f o r 
r e c e i v i n g w a t e r ( e . g . T u r b i d i t y - n o t m o r e t h a n 5 J T U a b o v e t h e n a t u r a l 
v a l u e ) , t h e r e a r e n o c o m p a r a b l e r e c e i v i n g w a t e r c o n t r o l o b j e c t i v e s f o r 
t o t a l s u s p e n d e d s o l i d s , n i t r i t e / n i t r a t e , o r p h o s p h a t e . 

I n v i e w o f t h e f e d e r a l g o v e r n m e n t ' s o b l i g a t i o n u n d e r t h e B o u n d a r y W a t e r s 
T r e a t y t o e n s u r e i m p a c t s o n U . S . w a t e r s a s d e f i n e d b y A r t i c l e I V a r e 
p r e v e n t e d , E n v i r o n m e n t C a n a d a r e c o m m e n d s t h a t t h e p r o v i n c e o f B r i t i s h 
C o l u m b i a e s t a b l i s h a d d i t i o n a l c o n t r o l o b j e c t i v e s f o r t h e q u a l i t y o f t h e 
r e c e i v i n g w a t e r s o f t h e F l a t h e a d R i v e r . T h e s e o b j e c t i v e s s h o u l d i n c l u d e 
t h e w a t e r q u a l i t y p a r a m e t e r s p h o s p h o r u s , n i t r o g e n a n d s u s p e n d e d s o l i d s 
a n d i t i s f u r t h e r r e c o m m e n d e d t h a t f e d e r a l w a t e r q u a l i t y a g e n c i e s b e 
c o n f e r r e d w i t h i n e s t a b l i s h i n g a n d i n p e r i o d i c a l l y r e v i e w i n g t h e s e 
r e c e i v i n g w a t e r q u a l i t y c o n t r o l o b j e c t i v e s . 
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S e l e c t e d p r e l i m i n a r y i n v e s t i g a t i o n s s h o u l d b e c a r r i e d o u t t o d e t e r m i n e 
t h e p o t e n t i a l f o r r e l e a s e o f h e a v y m e t a l s a n d r e l e a s e o f o t h e r o r g a n i c 
a n d i n o r g a n i c c o n s t i t u e n t s f r o m a l l w a s t e m a t e r i a l s . No i n f o r m a t i o n h a s 
b e e n p r o v i d e d i n t h e S t a g e I I S u b m i s s i o n o n t h e c h e m i c a l c o n s t i t u e n t s 
t h a t m a y b e l e a c h e d f r o m c o a l o v e r - b u r d e n p i l e s a n d c o a l s t o c k p i l e s . 
W i l l c h a n g e s i n p H a f f e c t l e v e l s o f p o l y c y c l i c a r o m a t i c h y d r o c a r b o n s 
( P A H ' s ) a n d m e t a l s t h a t may o c c u r i n l e a c h a t e s ? C e r t a i n p o l y c y c l i c 

a r o m a t i c c o m p o u n d s i n c o a l a r e k n o w n t o h a v e s u b l e t h a l o r t o x i c e f f e c t s 
o n a q u a t i c o r g a n i s m s ( N e f f 1979). 

D e t a i l e d f i e l d m a p p i n g s u p p l e m e n t e d w i t h b o r e h o l e d a t a w i l l b e r e q u i r e d 
i n t h e v i c i n i t i e s o f t h o s e a r e a s w h e r e p o t e n t i a l c o n t a m i n a n t s m i g h t b e 
g e n e r a t e d a n d r e l e a s e d . I m p e r m e a b l e g e o l o g i c a l u n i t s o r man m a d e l i n e r s 
s h o u l d u n d e r l i e t h o s e a r e a s , l i k e l y t o g e n e r a t e u n d e s i r a b l e c o n s t i t u e n t s , 
t o p r e v e n t c o n t a m i n a t i o n o f l o c a l g r o u n d a n d s u r f a c e w a t e r s . M o n i t o r i n g 
s h o u l d b e c a r e f u l l y i n s t r u m e n t e d a r o u n d s u c h a r e a s t o e n s u r e t h a t 
u n d e s i r a b l e l e a c h a t e s a n d e f f l u e n t s a r e m i n i m i z e d a n d c o n t a i n e d . 

On p a g e 2-23, s e c t i o n 2.6.2 m i n e c o a l h a n d l i n g , t h e r e i s a r e f e r e n c e t o 
t h e f a c t t h a t r a w c o a l p i l e s w i l l b e e s t a b l i s h e d b u t t h e s i z e a n d 
l o c a t i o n o f t h e p i l e s i s n o t i n d i c a t e d . 

On p a g e 2-26, s e c t i o n 2.6.7 c l e a n c o a l h a n d l i n g , t h e r e i s a r e f e r e n c e t o 
t h e f a c t t h a t a n e m e r g e n c y c o a l s t o r a g e s t o c k p i l e o f 50,800 t o n n e 
c a p a c i t y w i l l b e p r o v i d e d a n d t h e r e will b e a bin s t o r a g e c a p a c i t y o f 
7,600 t o n n e s f o r o n e d a y ' s p r o d u c t i o n . W h a t c o n s t i t u t e s a n e m e r g e n c y 
s i t u a t i o n ? How m a n y d a y s o f t h e y e a r will t h e e m e r g e n c y s t o r a g e a r e a s b e 
u s e d a n d w h y i s the bin storage only designed for one day's storage? 

A t s o u r c e c o n t a i n m e n t o f o i l a n d g r e a s e m u s t b e a p r i o r i t y . T h e t a i l i n g s 
p o n d s h o u l d n o t b e u s e d a s t h e s o l e o i l a n d g r e a s e c o n t r o l f a c i l i t y . I n 
t h e f u e l s t o r a g e a r e a , t h e t a n k f a r m b e r m a n d f l o o r m u s t b e i m p e r m e a b l e . 
T h e r e m u s t b e p r o v i s i o n f o r s t o r m w a t e r t r e a t m e n t f r o m t h e t a n k f a r m 
c o n t a i n m e n t a r e a . A n o v e r - t h e - d y k e d r a i n a g e s y s t e m a s r e c o m m e n d e d b y t h e 
B . C . P e t r o l e u m A s s o c i a t i o n (1980) s h o u l d b e i n s t a l l e d . S p i l l c o n t r o l 
f a c i l i t i e s m u s t b e a v a i l a b l e a t t h e t r u c k l o a d i n g a n d u n l o a d i n g a r e a . 

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



- 1 9 -

b e d e s i r a b l e t o l o c a t e t h e s e f a c i l i t i e s a w a y f r o m t h e p r e s e n t s i t e a t t h e 
c o n f l u e n c e o f H o w e l l a n d C a b i n c r e e k s . T h e s i t e w o u l d t h e n b e a v a i l a b l e 
f o r e x t e n s i o n s t o t h e s e d i m e n t a t i o n f a c i l i t i e s a n d / o r d e n i t r i f i c a t i o n 
f a c i l i t i e s t h a t may b e r e q u i r e d i n f u t u r e . 

No d e t a i l s o n t h e t y p e a n d q u a n t i t y o f c h e m i c a l s t o b e u s e d i n t h e c o a l 
p r e p a r a t i o n p l a n t a r e p r o v i d e d i n t h e S t a g e I I r e p o r t s . 

I t i s s t a t e d o n p a g e 4 - 1 1 t h a t c h e m i c a l a d d i t i v e s a r e t o b e s p r i n k l e d o n 
t h e r o a d s t o c o n t r o l d u s t . No d e t a i l s o n t h e t y p e o f c h e m i c a l t o b e u s e d 
o r e n v i r o n m e n t a l c o n s e q u e n c e s a r e d i s c u s s e d . T h e s e d e t a i l s s h o u l d h a v e 
b e e n p r o v i d e d i n t h e S t a g e I I S u b m i s s i o n . 

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

A c o n t i n g e n c y p l a n s h o u l d b e a s s e m b l e d w h i c h o u t l i n e s a c t i o n s t h a t w i l l 
b e i m p l e m e n t e d d u r i n g e m e r g e n c y s i t u a t i o n s ( s u c h a s a c c i d e n t a l s p i l l s , 
f l o o d s o r d y k e f a i l u r e s ) i n o r d e r t h a t t h e p o t e n t i a l e n v i r o n m e n t a l 
i m p a c t s o n t h e F l a t h e a d R i v e r a r e m i n i m i z e d . 
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C o a l m i n e s c a n p o t e n t i a l l y h a v e a n a c i d d r a i n a g e p r o b l e m u p o n t h e 
o x i d a t i o n o f i t s a s s o c i a t e d p y r i t i c m a t e r i a l s . I n s o m e p a r t s o f N o r t h 
A m e r i c a , n o t a b l y t h e A p p a l a c h i a n r e g i o n , a c i d d r a i n a g e h a s l e d t o s e r i o u s 
e n v i r o n m e n t a l d a m a g e . T h e S t a g e I I S u b m i s s i o n s t a t e s t h a t t h e S a g e C r e e k 
m i n e i s n o t e x p e c t e d t o b e a n a c i d p r o d u c e r s i n c e a l l s a m p l e s o f 
o v e r b u r d e n a n d c o a l t e s t e d , " c o n s u m e d m o r e a c i d t h a n c o u l d t h e o r e t i c a l l y 
b e p r o d u c e d f r o m t h e c o n t a i n e d s u l p h u r . " H o w e v e r , i t i s n o t p o s s i b l e t o 
a s s e s s t h e a c i d g e n e r a t i o n p o t e n t i a l o f t h e m i n e o r t h e a d e q u a c y o f a n y 
m i t i g a t i n g m e a s u r e s p r o p o s e d b e c a u s e o f t h e f o l l o w i n g : 

(1) T h e d e t a i l e d t e s t r e s u l t s o f t h e a c i d - p r o d u c i n g p o t e n t i a l o f t h e 
c o a l a n d o v e r b u r d e n w e r e n o t i n c l u d e d . T h i s i s p a r t i c u l a r l y 
i m p o r t a n t i n l i g h t o f t h e a m b i g u i t y s u r r o u n d i n g t h e r e s u l t s o n c o a l 
s e a m #4 ( s e e A p p e n d i x 4.3.5-1 p a g e 2). 

(2) I n a d d i t i o n n o t a l l s o u r c e s o f p o t e n t i a l a c i d g e n e r a t i o n w e r e t e s t e d 
s u c h a s c o a l s e a m 1 a n d 3. T h e s e s e a m s a r e r e p o r t e d t o b e n o t 
e c o n o m i c a l l y r e c o v e r a b l e ( p a g e 2.5 o f T e x t ) a n d p r e s u m a b l y w i l l b e 
d i s c a r d e d w i t h t h e o v e r b u r d e n i n t h e w a s t e d u m p s . I n l i g h t o f t h e 
p r o p o s e d m i n e d e v e l o p m e n t p l a n , t h i s c o a l i n t h e o v e r b u r d e n c o u l d 
l i k e l y b e e x p o s e d t o w e a t h e r i n g f o r a c o n s i d e r a b l e p e r i o d o f t i m e 
b e f o r e r e c l a m a t i o n o c c u r s , t h u s p o s i n g a p o t e n t i a l a c i d g e n e r a t i o n 
t h r e a t . S i m i l a r l y t h e r e i s a n e e d t o b e t t e r d e s c r i b e t h e s u l p h u r 
c o n t e n t o f v a r i o u s g e o l o g i c a l s t r a t a s o f t h e o v e r b u r d e n s i n c e s o m e 
o f i t w i l l b e u s e d f o r r o a d c o n s t r u c t i o n a n d / o r r e c l a m a t i o n . 

(3) T h e r e i s a l a c k o f i n f o r m a t i o n o n i n s e a m a s w e l l a s b e t w e e n s e a m 
v a r i a b i l i t y i n s u l p h u r c o n t e n t . V a r i a b i l i t y i n s u l p h u r c o n t e n t i s 
a c k n o w l e d g e d i n s e c t i o n 2.6.6, p a g e 2-25 o f t h e T e x t a n d s t a t e s t h a t 
" s u l p h u r c o n t e n t o f t h e c o a l a v e r a g e s 0.5% a n d h a s a m a x i m u m o f 
0.8%." H o w e v e r t h e s e levels are not r e l a t e d to any coal seam. 

(4) T h e p l a n t r e f u s e a r e a , d i s c u s s e d i n s e c t i o n 2.6.8, p a g e 2-26 o f t h e 
T e x t , i s t o r e c e i v e r e f u s e f r o m t h e c o a r s e a n d f i n e c i r c u i t s o f t h e 
r o t a r y b r e a k e r b u t i t i s n o t c l e a r w h e t h e r t h e s o l i d w a s t e s f r o m t h e 
c o a l b u r n i n g t h e r m a l d r y e r w i l l a l s o b e d e p o s i t e d t h e r e . I n s e c t i o n 
4.2.2.3, p a g e 4-12 o f t h e T e x t , i t m e n t i o n s t h a t a s h f r o m t h e c o a l 
b u r n i n g d r y e r w i l l l i k e l y r e t a i n 50% o r p o s s i b l y m o r e o f t h e c o a l ' s 
s u l p h u r . T h e l i k e l i h o o d o f t h i s a s h , l e a d i n g t o a n a c i d p r o d u c t i o n 
p r o b l e m i s n o t c o n s i d e r e d a n d n o s p e c i a l m i t i g a t i o n m e a s u r e s o r a n y 
m o n i t o r i n g o f t h e r e f u s e a r e p r o p o s e d . 

I t i s r e c o m m e n d e d t h a t t h e a c i d g e n e r a t i o n p o t e n t i a l o f t h e S a g e 
C r e e k C o a l m i n e b e r e - a d d r e s s e d i n l i g h t o f t h e a b o v e - m e n t i o n e d 
p o i n t s . A l s o , a m o n i t o r i n g p r o g r a m s h o u l d b e d e s i g n e d t o r e g u l a r l y 
c h e c k t h e p l a n t r e f u s e a r e a s a n d t h e r u n o f f f r o m t h e r u n - o f - m i n e 
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c o a l p i l e s a n d p i t w a t e r s t o c o n f i r m t h a t a c i d c o n d i t i o n s d o n o t 
d e v e l o p . A c o n t i n g e n c y p l a n s h o u l d a l s o b e d e v e l o p e d s h o u l d a c i d 
g e n e r a t i o n o c c u r . 
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VIII. C L I M A T O L O G Y 

H y d r o m e t e o r o l o g y 

I n g e n e r a l t h e S t a g e I I s t u d i e s h a v e d o n e a n a d e q u a t e a n a l y s i s o f t h e 
p r e c i p i t a t i o n c l i m a t e o f t h e r e g i o n . T h e c o n s u l t a n t h a s d o n e a 
s a t i s f a c t o r y a n d d e t a i l e d a n a l y s i s u s i n g a v a i l a b l e d a t a . We c o n c u r t h a t 
l o n g - t e r m d a t a f r o m F e r n i e - N a t a l r e g i o n a r e m o r e r e l e v a n t t h a t t h o s e f r o m 
t h e C r a n b r o o k a r e a . A n a d d i t i o n a l r e f e r e n c e t h a t c o u l d h a v e b e e n u s e d i s : 

NOAA A t l a s 2 
P r e c i p i t a t i o n - F r e q u e n c y A t l a s o f t h e 
W e s t e r n U n i t e d S t a t e s , 
V o l u m e I - M o n t a n a 

I n t h a t r e f e r e n c e , m a p p e d v a l u e s o f 2 4 - h o u r p r e c i p i t a t i o n j u s t s o u t h o f 
t h e U . S . b o r d e r a r e i n t h e 7 5 - 1 1 5 mrn r a n g e f o r 5 0 - y e a r r e t u r n p e r i o d s , 
d e p e n d i n g o n e l e v a t i o n a n d a s p e c t . 

T h e S t a g e I I S u b m i s s i o n " s t r o n g l y r e c o m m e n d s t h a t a c o n s i d e r a b l e s a f e t y 
f a c t o r b e i n c l u d e d i n a n y c r i t i c a l e n g i n e e r i n g d e s i g n s w h i c h may b e b a s e d 
o n t h e r a i n f a l l i n t e n s i t i e s p r e s e n t e d . " F u r t h e r m o r e , i t i s c o n c l u d e d 
t h a t , d u e t o t h e p r e s e n c e o f s n o w c o v e r a t t h e t i m e o f m a x i m u m 2 4 - h o u r 
r a i n f a l l s , " d i s c h a r g e p r e d i c t i o n s b a s e d o n r a i n f a l l i n t e n s i t i e s m u s t 
i n c l u d e a p r o v i s i o n f o r w a t e r d e r i v e d f r o m s n o w m e l t . " I n b o t h c a s e s t h e 
a d v i c e i s s o u n d . T h e d e s i g n v a l u e s s u g g e s t e d f o r 1 - d a y e v e n t s a p p e a r s 
reasonable given t h e y include safety factors i n c r i t i c a l design areas. 

W i n d 

T h e n o r t h - n o r t h w e s t t o s o u t h - s o u t h e a s t o r i e n t a t i o n o f t h e F l a t h e a d V a l l e y 
s u g g e s t s t h a t s u r f a c e w i n d s w o u l d t e n d t o b l o w f r o m e i t h e r o f t h e s e 
d i r e c t i o n s . T h e r e p o r t , h o w e v e r , s t a t e s t h a t " a l l r e c o r d s a v a i l a b l e 
e x h i b i t a p r e d o m i n a n c e o f w e s t e r l y w i n d s , l i k e l y r e p r e s e n t a t i v e o f t h e 
p r e d o m i n a n t w i n d c o n d i t i o n s a t t h e m i n e s i t e . " D a t a f r o m C r a n b r o o k 
A i r p o r t s h o w t h e p r e v a i l i n g w i n d t h e r e i s s o u t h e r l y ( w i t h a s e c o n d a r y 
m a x i m u m o f w e s t e r l y w i n d s ) . A l s o t h e s h o r t - t e r m r e c o r d ( A p r i l t o O c t o b e r 
1 9 7 6 ) g i v e n i n t h e K . F . H a r r y ( 1 9 7 7 ) r e f e r e n c e i n d i c a t e s p r e v a i l i n g 



- 2 3 -

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

A i r Q u a l i t y 

I n v i e w o f c o n c e r n s e x p r e s s e d f o r p o t e n t i a l a i r q u a l i t y i m p a c t s i n U . S . 
G l a c i e r N a t i o n a l P a r k a n d i n W a t e r t o n L a k e s N a t i o n a l P a r k , t h e S t a g e I I 
a s s e s s m e n t o f i m p a c t s o n t r a n s - b o u n d a r y a i r f l o w s w e r e e x a m i n e d . 

E x p e c t e d c o n c e n t r a t i o n s o f s u l p h u r d i o x i d e a t t h e I n t e r n a t i o n a l B o u n d a r y 
w h i c h w o u l d r e s u l t w i t h n o r t h e r l y w i n d s w e r e c a l c u l a t e d . I n o r d e r t o 
m a k e t h e s e c a l c u l a t i o n s , a d d i t i o n a l i n f o r m a t i o n o n s t a c k d i a m e t e r ( 2 . 3 m ) , 
e m i s s i o n t e m p e r a t u r e ( 6 5 . 6 ° C ) a n d e x i t v e l o c i t y ( 2 5 . 4 m / s e c ) w h i c h w e r e 
n o t p r o v i d e d i n t h e S t a g e I I r e p o r t s w e r e r e q u e s t e d a n d r e c e i v e d f r o m t h e 
S a g e C r e e k C o a l C o m p a n y . E n v i r o n m e n t C a n a d a ' s A t m o s p h e r i c E n v i r o n m e n t 
S e r v i c e p r e f o r m e d t h e a n a l y s e s u s i n g a s i m p l e G a u s s i a n d i s p e r s i o n m o d e l , 
a n d u s i n g t h e A l b e r t a E n v i r o n m e n t p r o g r a m " S T A C K S " ( R e f : G u i d e l i n e s f o r 
P l u m e D i s p e r s i o n C a l c u l a t i o n s " , A l b e r t a E n v i r o n m e n t 1 9 7 8 ) . R e s u l t s 
i n d i c a t e t h a t c o n c e n t r a t i o n s o f s u l f u r d i o x i d e a n d o x i d e s o f n i t r o g e n a t 
t h e U . S . b o r d e r w i l l b e c l o s e t o t h o s e p r e d i c t e d i n t h e S t a g e I I 
S u b m i s s i o n a n d w i t h i n t h e M o n t a n a S t a t e g u i d e l i n e s ( s e e a t t a c h e d c o p y o f 
A m b i e n t A i r S t a n d a r d s f o r t h e S t a t e o f M o n t a n a , A p p e n d i x A ) . T h e 
f o l l o w i n g s h o r t t a b l e , a l t h o u g h i t d o e s n o t l o o k a t e v e r y c a s e , w i l l 
i l l u s t r a t e t h i s . 

P R E D I C T E D C O N C E N T R A T I O N S AT I N T E R N A T I O N A L BOUNDARY 

S a g e C r e e k 
S t a t e I I 

A . E . S . 
C a l c u l a t i o n 

M o n t a n a 
G u i d e l i n e s 

SO2 - 1 n r . a v g . , 
i n v e r s i o n c o n d i t i o n s . 0 3 4 ppm . 0 1 2 ppm . 5 ppm ( n o t t o e x c e e d 

1 8 t i m e s p e r 
y e a r ) 

NO2 - 1 h r . a v g . j 
i n v e r s i o n c o n d i t i o n s . 0 1 9 ppm . 0 1 2 ppm . 3 ppm ( o n c e p e r y e a r ) 
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T h e p o t e n t i a l f o r a f u g i t i v e d u s t p r o b l e m w a s a l s o a s s e s s e d u s i n g i d e a s 
a n d d a t a f r o m " S u r v e y o f t h e F u g i t i v e D u s t f r o m C o a l M i n e s " p r e p a r e d f o r 
E P A , R e g i o n V I I I , O f f i c e o f E n e r g y A c t i v i t i e s , D e n v e r 8 0 2 9 5 b y P E D C o -
E n v i r o n m e n t a l I n c . 

T h a t s u r v e y r e p o r t ( p . 3 5 ) i n d i c a t e s f a l l o u t i s h i g h l y d e p e n d e n t o n t h e 
s t a b i l i t y o f t h e a i r . U s i n g t h e r a t e s i n d i c a t e d , a n d t h e f r e q u e n c y o f 
o c c u r r e n c e o f t h e v a r i o u s s t a b i l i t y c l a s s e s a t C r a n b r o o k A i r p o r t ( t h e 
n e a r e s t p o i n t f o r w h i c h s u c h d a t a a r e a v a i l a b l e ) we e s t i m a t e 7 8 p e r c e n t 
o f t h e e m i t t e d d u s t w o u l d f a l l o u t b e f o r e t r a v e l l i n g 1 0 k m , i . e . b e f o r e 
r e a c h i n g t h e I n t e r n a t i o n a l B o u n d a r y . T h e p a r t i c u l a t e c o n c e n t r a t i o n a t 
t h e I n t e r n a t i o n a l B o u n d a r y i s e s t i m a t e d t o b e 7 g / m 3 , a v a l u e s i m i l a r 
t o t h a t g i v e n i n t h e S t a g e I I r e p o r t s a n d w i t h i n t h e M o n t a n a g u i d e l i n e s . 
T h e s e c a l c u l a t i o n s a s s u m e d a w i n d s p e e d o f 2 m / s e c - ' - , s t a b i l i t y c l a s s D 
a n d d u s t e m i s s i o n r a t e o f 5 7 k g / h r ( c o a l p r e p a r a t i o n ) +22 k g / h r ( d r y e r 
w i t h 9 8 % s c r u b b i n g ) + 1 1 0 k g / h r ( p a v e d h a u l r o a d , 8 5 % c o n t r o l ) , a n d u s e d 
e q u a t i o n 2 o f t h e P E D c o r e p o r t . 

O u r a n a l y s e s t e n d t o c o n f i r m t h e p r o p o n e n t ' s c a l c u l a t i o n s o f p o l l u t a n t 
c o n c e n t r a t i o n s a t t h e U . S . b o r d e r . I t i s t h e r e f o r e u n l i k e l y t h a t t h e 
M o n t a n a A i r Q u a l i t y S t a n d a r d s ( s e e A p p e n d i x A ) w o u l d b e v i o l a t e d . On t h e 
o t h e r h a n d , U . S . G l a c i e r N a t i o n a l P a r k i s c o n s i d e r e d a s a C l a s s I , P . S . D 
( P r e v e n t i o n o f S i g n i f i c a n t D e t e r i o r a t i o n ) a r e a a n d t h e C l a s s I a i r 
q u a l i t y s t a n d a r d s a r e m o r e s t r i n g e n t . V a l u e s f o r s u l p h u r d i o x i d e a n d T S P 
( t o t a l s u s p e n d e d p a r t i c u l a t e ) u n d e r P . S . D . r e g u l a t i o n s a r e g i v e n i n t h e 
f o l l o w i n g t a b l e : 

A L L O W A B L E A I R Q U A L I T Y I N C R E M E N T S FOR S 0 2 AND T S P 
UNDER U . S . E . P . A . P . S . D . R E G U L A T I O N S 

A l l o w a b l e A i r Q u a l i t y I n c r e m e n t s 

P o l l u t a n t 
A v e r a g e 

T i m e 
C l a s s I 

y g / m 3 

C l a s s I I 
y g / m 3 

C l a s s I I I 
y g / m 3 

S 0 2 1 y e a r 
2 4 h o u r s 
3 h o u r s 

2 ( . 0 0 1 p p m ) 
5 ( . 0 0 2 p p m ) 
2 5 ( . 0 0 9 p p m ) 

2 0 ( . 0 0 8 p p m ) 
7 1 ( . 0 2 7 p p m ) 
5 1 2 ( . 1 9 2 p p m ) 

4 0 ( . 0 1 5 p p m ) 
1 8 2 ( . 0 6 8 p p m ) 
7 0 0 ( . 2 6 3 p p m ) 

T S P 1 y e a r 
2 4 h o u r s 

5 
1 0 

1 9 
3 7 

3 7 
7 5 
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A l l o w i n g f o r t h e f a c t t h a t m o d e l l i n g r e s u l t s a r e o n l y a c c u r a t e u n d e r 
i d e a l c o n d i t i o n s t o w i t h i n a f a c t o r o f t w o , i t s e e m s a l m o s t c e r t a i n t h a t 
C l a s s I s t a n d a r d s w o u l d b e v i o l a t e d . 

I t i s s t r o n g l y r e c o m m e n d e d t h a t t h e p r o p o n e n t c a r r y o u t a m o r e d e t a i l e d 
a n a l y s i s o f t h e a i r q u a l i t y i m p l i c a t i o n s f o r t r a n s b o u n d a r y f l o w o f a i r 
p o l l u t i o n f r o m t h e p r o p o s e d m i n e . T h e p r o p o n e n t ' s r e p o r t o n t h i s 
a n a l y s i s s h o u l d g i v e d e t a i l s o f a n a l y t i c a l m e t h o d s , a s s u m p t i o n s o f m o d e l s 
u s e d a n d s h o u l d s u g g e s t m e a s u r e s t o b e t a k e n t o p r e v e n t v i o l a t i o n o f t h e 
C l a s s I s t a n d a r d s . 

B e c a u s e t h e p r o p o s e d c o a l m i n e w i l l b e i n a v a l l e y w h e r e e v i d e n c e 
i n d i c a t e s t h e p r e v a i l i n g w i n d s a r e n o r t h e r l y o r s o u t h e r l y , i t i s u n l i k e l y 
t h a t t h e m i n e w o u l d p o s e a n y s i g n i f i c a n t t h r e a t t o t h e a i r q u a l i t y o f 
W a t e r t o n L a k e s N a t i o n a l P a r k . 

A d d i t i o n a l C o m m e n t s o n A i r Q u a l i t y I m p a c t s 

T h e S t a g e I I S u b m i s s i o n d o e s n o t p r o v i d e a n y d e t a i l s o f t h e m o d e l l i n g 
p r o c e d u r e s a n d i t i s t h e r e f o r e d i f f i c u l t to assess t h e a p p r o p r i a t e n e s s o f 
t h e m o d e l u s e d . 

P a g e 4 - 9 n o t e s t h a t i n n o e v e n t w i l l p r o v i n c i a l o r f e d e r a l a i r q u a l i t y 
o b j e c t i v e s b e e x c e e d e d . A m e n d m e n t s t o t h e A m b i e n t A i r Q u a l i t y 
O b j e c t i v e s , N o . 2 a n d N o . 3 o f t h e C a n a d i a n C l e a n A i r A c t a r e a t t a c h e d 
( s e e A p p e n d i x B ) . I f a p a c k a g e d i n c i n e r a t o r i s u s e d f o r w a s t e d i s p o s a l , 
E n v i r o n m e n t C a n a d a suggests that Sage Creek Coal also note the federal 
g u i d e l i n e s f o r p a c k a g e d i n c i n e r a t o r s ( c o p y a t t a c h e d , s e e A p p e n d i x C ) . 

A l s o a t t a c h e d f o r r e f e r e n c e i s a c o p y o f t h e U . S . 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 S t a n d a r d s o f P e r f o r m a n c e f o r C o a l P r e p a r a t i o n P l a n t s 
( s e e A p p e n d i x D ) . 
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I X . S U R F A C E WATER HYDROLOGY 

T h e s u r f a c e w a t e r h y d r o l o g y p o r t i o n o f t h e S t a g e I I S u b m i s s i o n l a c k s a 
s t a t e m e n t o f o b j e c t i v e s . C l e a r l y , t h e s t a t e d a i m s h o u l d h a v e b e e n t o 
p r o v i d e a n e s t i m a t e o f t h e e r r o r s i n t h e d a t a a n d a n a l y t i c a l t e c h n i q u e s 
u s e d . S u c h e r r o r s a n d t h e r e f o r e i n h e r e n t r i s k s i n u t i l i z i n g t h e 
e x t r a p o l a t e d d e s i g n f l o w s c o u l d t h e n b e u s e d i n d e c i s i o n m a k i n g 
p r o c e s s e s . Some c o n f i d e n c e i n t e r v a l s h a v e b e e n e s t i m a t e d a n d s o m e 
o b s e r v a t i o n s h a v e b e e n m a d e c o n c e r n i n g t h e q u a l i t y o f t h e d a t a s e t , b u t 
t h e y s h o u l d h a v e b e e n e x p a n d e d a n d m o r e p r e d o m i n a n t l y d i s p l a y e d i n t h e 
r e p o r t s . 

T h e s u r f a c e r u n o f f e v a l u a t o n o f t h e C a b i n C r e e k c o a l a r e a c a n r e a s o n a b l y 
u t i l i z e s t r e a m f l o w d a t a f r o m f o u r s t a t i o n s f o r v a r y i n g p e r i o d s o f r e c o r d : 

T h e C o n s u l t a n t a l s o c h o s e t o b r i n g i n d a t a f r o m t h e E l k R i v e r s t a t i o n s 
a n d s t a t i o n s i n S o u t h w e s t e r n A l b e r t a o n t h e o t h e r s i d e o f t h e D i v i d e . 
H o w e v e r , h e f a i l e d t o s h o w t h a t t h i s a d d i t i o n a l i n f o r m a t i o n i m p r o v e d h i s 
e s t i m a t e s . 

T h e p o t e n t i a l e x t r e m e d i s c h a r g e s h a v e b e e n a d e q u a t e l y c o v e r e d i n t h e 
r e p o r t b u t t h e l o n g - p e r i o d f l o o d f r e q u e n c y a n a l y s i s h a s o u t s t r i p p e d t h e 
d a t a , t h a t i s , n u m b e r s a r e p r o d u c e d f r o m u n w a r r a n t e d e x t e n s i o n s o f t h e 
d a t a . H o w e v e r , t h e s h o r t - t e r m a n a l y s i s i s g o o d a n d s o u n d m e t h o d s h a v e 
b e e n u s e d . T h e s p e c i f i c h y d r o l o g i c s t u d y n e e d s a r e a d e q u a t e l y c o v e r e d 
w i t h t h e e x c e p t i o n o f s e d i m e n t s t u d i e s . 

S e v e r a l s p e c i f i c q u e s t i o n s a n d o b s e r v a t i o n s a r e r a i s e d : 

I t i s s t a t e d o n p a g e 2 - 4 1 t h a t c u l v e r t g r a d i e n t s w i l l b e m a t c h e d t o 
s t r e a m b e d s , h o w e v e r / i t w o u l d b e p r e f e r a b l e t o m a t c h c u r r e n t 
v e l o c i t i e s . T h i s w o u l d n e c e s s i t a t e t a k i n g i n t o a c c o u n t c u l v e r t r o u g h n e s s . 

On p a g e 3 - 2 3 i t i s s t a t e d t h a t " T h e r e g i o n a l v a r i a t i o n i n r u n o f f i s 
s i m i l a r t o t h e d i s t r i b u t i o n o f a n n u a l p r e c i p i t a t i o n " . T h e r e s h o u l d b e a 
h i g h c o r r e l a t i o n b e t w e e n a n n u a l r u n o f f a n d a n n u a l p r e c i p i t a t i o n . I s 

a n d 

F l a t h e a d R i v e r 
C o u l d r e y C r e e k 
H o w e l l C r e e k 
C a b i n C r e e k 

1 9 2 9 - 1 9 8 0 , 
1 9 7 4 - 1 9 8 0 , 
1 9 7 8 - 1 9 8 0 , 
1 9 7 8 - 1 8 9 0 . 
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t h e r e s o m e t h i n g m o r e i m p l i e d b y t h i s s t a t e m e n t ? On t h e s a m e p a g e , 
p a r a g r a p h t h r e e , t h e r e i s a c o n f u s i n g c o m p a r i s i o n o f t h e h y d r o l o g i c 
r e s p o n s e o f t h e F l a t h e a d R i v e r w i t h s e v e r a l o f i t s t r i b u t a r i e s . T h e 
p e r i o d s o f t h e f i r s t s e t o f d a t a a r e n o t g i v e n ; f o r t h e s e c o n d s e t t h e 
r e s p o n s e o f t h e F l a t h e a d i s c o n s i d e r a b l y l o w e r ( 5 4 9 mm) t h a n t h e r e s p o n s e 
o v e r t h e u n s p e c i f i e d p e r i o d ( 7 5 6 mm) a n d t h e r e s p o n s e o f C a b i n C r e e k 
( 6 2 5 mm) i s g r e a t e r t h a n t h e F l a t h e a d , i n c o n t r a d i c t i o n o f t h e f i r s t 

s e n t e n c e i n t h e p a r a g r a p h . I f t h i s i s u s e d i n a " p r o f e s s i o n a l j u d g e m e n t " 
( P a g e 3 - 2 9 ) a d j u s t m e n t , t h e n t h e a d j u s t m e n t may b e q u e s t i o n e d . 

On p a g e 3 - 2 7 t h e p o i n t i s w e l l made t h a t t h e r e a r e d i f f e r e n t m e c h a n i s m s 
p r o d u c i n g f l o o d s . T h e r e f o r e m u l t i m o d a l f l o o d d i s t r i b u t i o n s s h o u l d b e 
e x p e c t e d b u t t h e a n n u a l p e a k f l o w n e v e r o c c u r r e d i n t h e f a l l f o r t h e 
p e r i o d o f r e c o r d . 

On p a g e 3 - 2 8 , w h e r e d i d t h e c r i t e r i a f o r p r e d i c t e d d i s c h a r g e s c o m e f r o m ? 
L a t e r i n t h e r e p o r t P u g s l e y ' s c r i t e r i a f o r e x t e n s i o n o f e x t r e m e 
p r e c i p i t a t i o n e v e n t s i s p r o v i d e d . G r a n t e d p r e c i p i t a t i o n i s a p o i n t 
p r o c e s s o p e n t o g r e a t e r v a r i a b i l i t y t h a n r u n o f f , b u t e x t e n d i n g s i x y e a r s 
o f d a t a t o p r o d u c e 5 0 - y e a r r e t u r n p e r i o d i s e x t e n d i n g d a t a b e y o n d t h e i r 
e l a s t i c l i m i t . 

On p a g e 3 - 2 9 , w h y w a s l o g n o r m a l d i s t r i b u t i o n c h o s e n a n d w h a t w e r e t h e 
" m i n o r a d j u s t m e n t s b a s e d o n p r o f e s s i o n a l j u d g e m e n t " ? T h i s c o u l d b e 
u n w a r r a n t e d t i n k e r i n g . 

On p a g e 3 - 3 1 i t i s s t a t e d t h a t " E x t r e m e f l o o d s m o r e l i k e l y o c c u r i n 
a s s o c i a t i o n w i t h i n t e n s e r a i n s t o r m s o f r a i n o n s n o w I s t h i s 
s p e c u l a t i o n o r c a n d a t a b e b r o u g h t f o r w a r d t o s u p p o r t t h e t h e s i s ? H a s a 
p l o t b e e n m a d e o f r a t i o o f i n s t a n t a n e o u s t o m e a n d a i l y d i s c h a r g e s v e r s u s 
the mean daily discharges, specifying cause of occurrence? 

On p a g e 3 - 3 1 C o u l d r e y C r e e k d a t a a r e a n a l y z e d . W h a t i s m e a n t b y t h e 
s t a t e m e n t " p r e d i c t e d d i s c h a r g e s s h o w a s i m i l a r t r e n d t o t h o s e o f t h e 
F l a t h e a d ? 

O n p a g e 6 3 o f A p p e n d i x 2 . 1 1 . 1 - 1 t h e 2 5 y e a r f l o o d f o r C o u l d r e y C r e e k i s 
g i v e n a s 3 3 nvVsec, o n p a g e 3 - 3 0 o f t h e T e x t t h e 2 5 y e a r f l o o d i s g i v e n 
a s 6 3 r r ? / s e c , s o a b e t t e r d e s c r i p t i o n o f m e t h o d s a n d i m p l i c a t i o n s i s 
r e q u i r e d . 

A l t h o u g h p a g e 3 - 3 4 p r e s e n t s e v i d e n c e t h a t l a r g e f l o o d s h a v e o c c u r r e d 
r e c e n t l y ( l a s t 2 5 y e a r s ) , t h e r e i s n o d i s c u s s i o n o f h o w l a r g e t h e y w e r e 
o r w h a t t h e i m p a c t o f f l o o d s s u c h a s t h e s e w o u l d be o n t h e c o a l p r o j e c t . 
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O n t h i s s a m e p a g e , a r e f e r e n c e s h o u l d b e m a d e t o A p p e n d i x 3 . 3 . 2 - 2 , p a g e 
4 , w h i c h p r o v i d e s a t a b l e o f p h o t o g r a p h y a v a i l a b l e . 

T h e c o n c l u s i o n o n p a g e 4 - 1 7 r e g a r d i n g g r e a t e r t h a n a v e r a g e p r e c i p i t a t i o n 
a n d r u n o f f c o n t r a d i c t s t h e c u r r e n t t r e n d a c c o r d i n g t o t h e r e s u l t s ( o n 
p a g e 3 - 2 5 ) w h i c h s u g g e s t s p r e c i p i t a t i o n a n d r u n o f f may b e d e c l i n i n g . 
H o w e v e r , s i n c e n o t e c h n i q u e s f o r r e l i a b l y p r o j e c t i n g t r e n d s e x i s t , t h e r e 
c a n b e l i t t l e d o n e o t h e r t h a n t o i n c l u d e a w a r n i n g . 

T h e s t a t e m e n t o n p a g e 4 - 2 0 " . . . t a i l i n g s p o n d i s c o n s i d e r e d t o b e b e y o n d 
t h e l i m i t o f t h e d e s i g n ( 2 0 0 - y e a r ) e v e n t " i s c o n f u s i n g . I s t h e p o n d 
b e y o n d t h e C a b i n C r e e k f l o o d p l a i n a t 2 0 0 - y e a r f l o o d o r h a s t h e p o n d t h e 
c a p a c i t y t o c o n t a i n t h e 2 0 0 - y e a r f l o o d i n t h e s m a l l c r e e k f l o w i n g t h r o u g h 
i t ? N u m b e r s s h o u l d b e s p e c i f i e d a s t h e b r e a c h i n g o f a p o n d c o u l d l e a d t o 
s e r i o u s w a t e r q u a l i t y p r o b l e m s . 

P a g e 4 - 4 1 s t a t e s t h a t t h e s o u t h e a s t c o r n e r o f w a s t e r o c k dump E w i l l b e 
p r o t e c t e d f r o m t h e 2 0 0 y e a r f l o o d b y c o a r s e s a n d s t o n e r i p r a p . W e l l 
g r a d e d r i p r a p o r t r a n s i t i o n f i l t e r s b e t w e e n t h e dump m a t e r i a l a n d r i p r a p 
w i l l b e r e q u i r e d t o a d e q u a t e l y p r o t e c t a g a i n s t t h e p o t e n t i a l l o s s o f f i n e 
m a t e r i a l . I t w i l l a l s o b e p r u d e n t t o c h e c k t h e s a n d s t o n e f o r 
d u r a b i l i t y . T h e 2 0 0 y e a r f l o o d w o u l d e n c r o a c h o n P o n d N o . 4 , p o s s i b l y t o 
a g r e a t e r d e g r e e t h a n j u s t t h e t w o e d g e s a s s u g g e s t e d o n p a g e 2 - 4 2 . We 
r e c o m m e n d t h a t m o r e r i p r a p p r o t e c t i o n b e p r o v i d e d . A l t e r n a t i v e l y , t o 
f u r t h e r m i n i m i z e r i s k s t o t h e a d j a c e n t b i o l o g i c a l l y i m p o r t a n t H o w e l l 
C r e e k , t h e p o n d a n d i t s , d e c a n t d i s c h a r g e s h o u l d b e r e l o c a t e d p e r h a p s b y 
a n e x p a n s i o n o f P o n d 3 . 

T h e S t a g e I I S u b m i s s i o n s t a t e s o n p a g e 4 - 1 6 t h a t " A s n o s u r f a c e w a t e r 
w i l l b e w i t h d r a w n f r o m c r e e k s i n t h e m i n e s i t e a r e a , t h e d o w n s t r e a m w a t e r 
s u p p l y w i l l n o t b e a f f e c t e d b y the project". In the event domestic 
s u p p l i e s c a n n o t b e d r a w n f r o m g r o u n d w a t e r a n d s u r f a c e w a t e r s a r e r e l i e d 
u p o n , a w a t e r i n t a k e l o c a t e d u p s t r e a m o f t h e m i n e ' s i n f l u e n c e w o u l d h a v e 
t o b e c e r t a i n t o a v o i d i n s t r e a m i m p a c t s , p a r t i c u l a r l y a t l o w n a t u r a l 
d i s c h a r g e p e r i o d s . 
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X . S U R F A C E WATER Q U A L I T Y 

lad 

A c c o r d i n g t o F i g u r e 3 . 3 . 3 . 1 t h e U . S . G . S . a n d E n v i r o n m e n t C a n a d a ' s I n l a n d 
— W a t e r s D i r e c t o r a t e h a v e j o i n t s i t e s a t t h e s a m e p l a c e s t h r o u g h o u t t h e 

b a s i n . T h i s i s i n c o r r e c t . T h e U . S . G . S . h a s o n l y t h e o n e s t a t i o n a t t h e 
I n t e r n a t i o n a l B o u n d a r y . 

T a b l e 3 . 3 . 3 . - 1 o n p a g e 3 - 4 1 i d e n t i f i e s t h e w a t e r q u a l i t y s t u d y 
E n v i r o n m e n t C a n a d a u n d e r t o o k i n 1 9 7 5 - 7 6 . I t s h o u l d a l s o b e n o t e d t h a t a 

mm s u b s e q u e n t m o n i t o r i n g p r o g r a m w a s i n i t i a t e d i n 1 9 7 9 o n t h e F l a t h e a d R i v e r 
a t t h e I n t e r n a t i o n a l B o u n d a r y a n d a t S a g e C r e e k . T h i s l a t t e r m o n i t o r i n g 
p r o g r a m i n c l u d e s s e v e r a l p a r a m e t e r s . 

T h e s e c o n d p a r a g r a p h o n p a g e 3 - 4 2 i n d i c a t e s a p e a k v a l u e f o r t u r b i d i t y o f 
7 5 N T U ' s o c c u r r e d i n t h e F l a t h e a d R i v e r d u r i n g M a y / o r J u n e , b u t t h e d a t a 
i n A p p e n d i x 3 . 3 . 3 - 5 s h o w s a p e a k v a l u e o f 9 0 NTU. 

T h e m a x i m u m s e d i m e n t l o a d o f 5 1 , 5 4 3 t o n n e s / d a y ( M a y 1 1 , 1 9 7 6 ) q u o t e d f r o m 
K n a p t o n ( 1 9 7 8 ) o n p a g e 3 - 4 2 f a i l s t o p o i n t o u t t h a t t h i s m a x i m u m 
m e a s u r e m e n t w a s m a d e a t C o l u m b i a F a l l s w h i c h i s l o c a t e d m a n y k i l o m e t r e s 
d o w n s t r e a m o f t h e I n t e r n a t i o n a l B o u n d a r y . 

T h e s t a t e m e n t o n p a g e 3 - 4 2 t h a t " T h e F l a t h e a d R i v e r a t t h e I n t e r n a t i o n a l 
— B o u n d a r y ( s i t e 4 ) w a s c l e a r e r t h a n s i t e 3 d u r i n g t h e s p r i n g , p r e s u m a b l y 

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

mm s e d i m e n t l o a d t o t h e r i v e r a t s i t e 3 . 

P a g e 3 - 4 3 q u o t e s a m a x i m u m n i t r a t e c o n c e n t r a t i o n v a l u e o f 0 . 8 m g / N / l i t e r 
a s b e i n g r e c o r d e d a t t h e I n t e r n a t i o n a l B o u n d a r y b y t h e U . S . G . S . ( K n a p t o n , 
1 9 7 8 ) . T h i s i s i n c o r r e c t ; i t s h o u l d b e . 0 8 m g / N / l i t e r ( p . 5 8 , K n a p t o n 
1 9 7 8 ) . 

P a g e 3 - 4 5 s t a t e s t h a t t h e l e v e l o f t o t a l p h o s p h o r u s r i s e s t o 0 . 2 m g / l i t r e 
^ d u r i n g r u n o f f i n t h e F l a t h e a d R i v e r a n d i n C a b i n C r e e k . T h i s l e v e l h a s 

b e e n e x c e e d e d a s d o c u m e n t e d b y t h e d a t a i n A p p e n d i c e s 3 . 3 . 3 - 1 a n d b y 
E n v i r o n m e n t C a n a d a ' s W a t e r Q u a l i t y S t u d y ( S h e e h a n e t a l . 1 9 8 0 ) . 

A l l a n a l y s i s f o r m e t a l s p r e s e n t e d i n t h e S t a g e I I S u b m i s s i o n w e r e m e a s u r e d 
a s " d i s s o l v e d " . M e t a l a n a l y s e s p r o v i d e d b y t h e U . S . G . S . a n d E n v i r o n m e n t 

\mi C a n a d a f o r t h e F l a t h e a d i n c l u d e d i s s o l v e d , e x t r a c t a b l e a n d t o t a l m e t a l s 
a n d t h e C a n a d i a n r e c o m m e n d e d s u r f a c e w a t e r q u a l i t y o b j e c t i v e s ( 1 9 7 9 ) a r e 

Lai 
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b a s e d o n t o t a l m e t a l s . 

P a g e 3 - 4 5 s t a t e s t h a t a b a r i u m l e v e l o f 2 . 0 m g / l i t r e w a s m e a s u r e d a t t h e 
I n t e r n a t i o n a l B o u n d a r y b y t h e U . S . G . S . ( K n a p t o n 1 9 7 8 ) . T h i s i s 

t«d i n c o r r e c t . T h e b a r i u m l e v e l r e p o r t e d i n S e p t e m b e r b y t h e U . S . G . S . w a s 
0 . 2 m g / 1 ( p . 6 1 , K n a p t o n 1 9 7 8 ) . 

T h e w a t e r q u a l i t y e f f e c t s p r e d i c t e d b y t h e ( Q U A L I I ) m o d e l l i n g r e s u l t s 
p r e s e n t e d i n t h e S t a g e I I S u b m i s s i o n a r e q u e s t i o n a b l e . F o r e x a m p l e , 
g i v e n t h e a n t i c i p a t e d l o s s o f n i t r o g e n f r o m e x p l o s i v e s t h e m a r g i n a l 
i n c r e a s e i n o r g a n i c n i t r o g e n p r e d i c t e d i s n o t r e a l i s t i c . M o d e l i n p u t s 
a n d / o r a s s u m p t i o n s a r e o b v i o u s l y i n e r r o r . 

.am 

mi 
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X I . WASTE DUMPS 

T h e m a i n t e n a n c e o f t h e d i v e r s i o n d i t c h e s , p a r t i c u l a r l y a b o v e w a s t e d u m p s 
B a n d D , w i l l b e i m p o r t a n t t o w a s t e dump s t a b i l i t y a n d c o n t r o l o f s u r f a c e 
e r o s i o n . I n a d d i t i o n , c o n s i d e r a t i o n s h o u l d b e g i v e n t o t h e p o t e n t i a l 
e f f e c t o f s p r i n g s a t w a s t e dump B m e n t i o n e d o n p a g e 4 - 4 2 o f t h e T e x t . 
E x c e s s f l o w s c o u l d r e s u l t i n e r o s i o n w h i l e e x c e s s p o r e p r e s s u r e s may 
r e s u l t i n w a s t e dump i n s t a b i l i t y . 

I t i s m e n t i o n e d o n p a g e 2 - 1 9 o f t h e T e x t t h a t 3 w a s t e d u m p s a r e p r o v i d e d 
f o r t h e N o r t h H i l l P i t b u t d r a w i n g s s h o w f o u r . W h a t i s dump F t o b e u s e d 
f o r ? 

T h e R e p o r t s t a t e s t h a t a 90m g r e e n b e l t i s t o b e p r o v i d e d b e t w e e n t h e 
w a s t e d u m p s a n d t h e c r e e k s . I t a p p e a r s t h a t u p t o 60m o f t h i s w o u l d b e 
p r o t e c t i v e b e r m w i t h p e r h a p s 10m o f h a u l r o a d , a n d 5m o f d i t c h i n g . T h e 
t e r m " g r e e n b e l t " i s p r o b a b l y n o t a p p r o p r i a t e f o r t h i s z o n e . 

I t i s n o t c l e a r i f t h e p r o t e c t i v e b e r m s a r e i n t h e 2 0 0 y e a r f l o o d p l a i n 
a n d i f s o , w h a t e r o s i o n p r o t e c t i v e m e a s u r e s a r e t o b e i m p l e m e n t e d . A l s o , 
i s t h e c o n t a m i n a t e d w a t e r d i t c h o n t h e dump o r c r e e k s i d e o f t h e r o a d ? 
T h e r o a d r u n o f f s h o u l d b e d i v e r t e d t o t h i s d i t c h . P r o t e c t i v e b e r m s a r e 
t o b e p l a c e d a r o u n d d u m p s C a n d D . Why a r e t h e y n o t p r o p o s e d f o r o t h e r 
d u m p s ? 

P a g e 4 - 4 3 o f t h e T e x t p o i n t s o u t t h a t o c c a s i o n a l s l u m p i n g i s a n t i c i p a t e d 
a t t h e f a c e o f dump A . A p r o t e c t i v e b e r m a t t h e t o e o f t h i s w a s t e dump 
may b e i n o r d e r a s d i s t u r b a n c e o f t h e p o n d s i s u n d e s i r a b l e ( p a g e 5 - 2 T e x t ) 
d u e t o t h e p o t e n t i a l i n t r o d u c t i o n o f f i n e m a t e r i a l i n t o t h e n a t u r a l 
w a t e r c o u r s e s . A l t h o u g h t h e T e x t c o n c l u d e s t h a t m a s s w a s t i n g o r s l i d e 
d e b r i s a t w a s t e dump B w o u l d n o t b e a t h r e a t t o C a b i n C r e e k ( p a g e 4 - 4 2 
T e x t ) i t s t i l l m a y a f f e c t t h e e f f i c i e n c y o f t h e d r a i n a g e d i t c h . A g a i n a 
p r o t e c t i v e b e r m may b e i n o r d e r . 

H a v e p r o t e c t i v e b e r m s b e e n d e s i g n e d t o h o l d t h e a n t i c i p a t e d q u a n t i t y o f 
s l u m p m a t e r i a l s , a n d h a v e p r o v i s i o n s b e e n m a d e t o c l e a r o u t d r a i n a g e 
d i t c h e s a s s l u m p s o r m a s s w a s t i n g o c c u r ? 
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X I I . WATER B A L A N C E 

No i n f o r m a t i o n i s p r o v i d e d o n w h e t h e r s t a r t u p w a t e r d e m a n d s w i l l b e m e t 
p r i o r t o r e c y c l i n g b e i n g p o s s i b l e . A s a g e n e r a l r u l e r e c l a i m w a t e r m u s t 
b e u s e d a s a p r i o r i t y t o m i n i m i z e w a t e r s t o r a g e i n t h e t a i l i n g s p o n d a n d 
r e q u i r e m e n t s f o r m a k e u p . We s u p p o r t t h e c o n c e p t f o r t h e u s e o f s e t t l i n g 
p o n d e f f l u e n t f o r p r e p a r a t i o n p l a n t p r o c e s s w a t e r . 

X I I I . R E C L A M A T I O N 

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

I t i s n o t e d i n t h e a b a n d o n m e n t s c h e m e t h a t d r a i n a g e w i l l b e d i v e r t e d t o 
n a t u r a l c h a n n e l s . T h i s m a y b e d i f f i c u l t i n t h e a r e a o f t h e t a i l i n g s p o n d 
a n d P o n d N o . 1 s i n c e t h e s e f a c i l i t i e s a p p e a r t o b e l o c a t e d o n n a t u r a l 
d r a i n a g e c h a n n e l s . M o r e o v e r , i t i s s t a t e d t h a t t h e t a i l i n g s p o n d w i l l 
d r y a s i n f l o w c e a s e s . I t i s p r e f e r a b l e t h a t n o n a t u r a l d r a i n a g e e n t e r s 
t h e p o n d a f t e r a b a n d o n m e n t . T h e d r a i n a g e d i v e r s i o n d i t c h e s a b o v e t h e 
w a s t e d u m p s c a n n o t b e r e t u r n e d t o n a t u r a l c h a n n e l s s o a p p r o p r i a t e s a f e t y 
f a c t o r s s h o u l d b e u s e d i n t h e i r d e s i g n t o e n s u r e t h e i r p e r m a n e n c e . 



- 3 3 -

X I V . L I S T OF DOCUMENS C O N S U L T E D FOR THE R E V I E W OF S A G E C R E E K COAL L T D . ' s 

S T A G E I I S U B M I S S I O N 

A l b e r t a E n v i r o n m e n t . 1 9 7 8 . G u i d e l i n e f o r p l u m e d i s p e r s i o n c a l c u l a t i o n s . 

A q u a t i c o E n v i r o n m e n t a l C o n s u l t a n t s L t d . 1 9 7 5 . B e n t h i c s a m p l i n g ' i n t h e 
F l a t h e a d R i v e r S y s t e m , 1 9 7 5 . P r e p a r e d f o r B . R . H i n t o n a n d 
A s s o c i a t e s L t d . 2 7 p . 

B . C . M i n i s t r y o f E n v i r o n m e n t . 1 9 7 6 . K o o t e n a y a i r a n d w a t e r q u a l i t y s t u d y 
P h a s e I: w a t e r q u a l i t y i n r e g i o n I , t h e F l a t h e a d R i v e r b a s i n . W a t e r 
R e s o u r c e s S e r v i c e , V i c t o r i a , B . C . 1 9 p . 

B . C . M i n i s t r y o f E n v i r o n m e n t . 1 9 7 8 . K o o t e n a y a i r a n d w a t e r q u a l i t y s t u d y 
P h a s e I I : w a t e r q u a l i t y i n t h e E l k a n d F l a t h e a d R i v e r b a s i n s . W a t e r 
I n v e s t i g a t i o n s B r a n c h , V i c t o r i a , B . C . 2 8 9 p . 

B . C . M i n i s t r y o f E n v i r o n m e n t . 1 9 7 9 . P o l l u t i o n c o n t r o l o b j e c t i v e s : f o r 
t h e m i n i n g , s m e l t i n g a n d r e l a t e d i n d u s t r i e s . P o l l u t i o n C o n t r o l 
B o a r d , V i c t o r i a , B . C . 1 5 p . 

B . C . M i n i s t r y o f E n v i r o n m e n t . W a t e r q u a l i t y d a t a f o r s o m e p a r a m e t e r s o f 
t h e E l k R i v e r b a s i n s t a t i o n s , u p t o A p r i l 1 9 8 2 , o n E Q U I S . W a t e r 
R e s o u r c e s S e r v i c e , V i c t o r i a , B . C . 

B . C . P e t r o l e u m A s s o c i a t i o n . A p r i l 1 9 8 0 . G u i d e l i n e s f o r c o n s u m e r b u l k e d 
p e t r o l e u m p r o d u c t s t o r i n g a n d h a n d l i n g f a c i l i t y . 

C a n a d a G a z e t t e . 1 9 7 8 . D e p a r t m e n t o f F i s h e r i e s a n d t h e E n v i r o n m e n t : 
p a c k a g e d i n c i n e r a t o r s n a t i o n a l e m i s s i o n g u i d e l i n e s P a r t I : 7 0 0 4 - 7 0 0 8 
N o v e m b e r 2 5 , 1 9 7 8 . 

C a n a d a G a z e t t e . 1 9 7 8 . C l e a n a i r a c t : a m b i e n t a i r q u a l i t y o b j e c t i v e s , 
N o . 3 , a m e n d m e n t . P a r t I I V o l . 1 1 2 N o . 2 1 . p . 3 9 2 9 . 

C . I . L . E x p l o s i v e s . B o r e h o l e d e w a t e r e r : o p e r a t i n g a n d i n s t r u c t i o n m a n u a l . 
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C r o z i e r , R . J . 1 9 7 8 . R e p o r t o n s e d i m e n t p r o d u c t i o n i n t h e v i c i n i t y o f e a s t 
K o o t e n a y c o a l m i n i n g o p e r a t i o n s , A u g u s t , 1 9 7 8 . W a s t e M a n a g e m e n t 
B r a n c h , B . C . M i n i s t r y o f E n v i r o n m e n t . 6 2 p . 

C r o z i e r , R . J . , a n d R . J . D a v i e s . 1 9 7 9 . S e d i m e n t p r o d u c t i o n d u r i n g t h e 
s p r i n g o f 1 9 7 8 i n t h e v i c i n i t y o f F o r d i n g C o a l L t d . , c o a l m i n i n g 
o p e r a t i o n s . W a s t e M a n a g e m e n t B r a n c h , B . C . M i n i s t r y o f E n v i r o n m e n t . 
3 4 p . 

C r o z i e r , R . J . , a n d R . W . G r i m m . 1 9 7 9 . S e d i m e n t p r o d u c t i o n i n t h e v i c i n i t y 
o f B y r o n C r e e k C o l l i e r s L t d . , c o a l m i n i n g o p e r a t i o n s , N o v e m b e r , 1 9 7 9 . 
W a s t e M a n a g e m e n t B r a n c h , B . C . M i n i s t r y o f E n v i r o n m e n t . 1 4 p . 

C r o z i e r , R . J . , a n d R . W . G r i m m . 1 9 7 9 . S e d i m e n t p r o d u c t i o n i n t h e v i c i n i t y 
o f K a i s e r R e s o u r c e s , c o a l m i n i n g o p e r a t i o n s , N o v e m b e r , 1 9 7 9 . W a s t e 
M a n a g e m e n t B r a n c h , B . C . M i n i s t r y o f E n v i r o n m e n t . 1 6 p . 

C r o z i e r , R . J . , a n d L . E . M c D o n a l d . 1 9 7 9 . S e d i m e n t p r o d u c t i o n d u r i n g t h e 
s p r i n g o f 1 9 7 9 i n t h e v i c i n i t y o f F o r d i n g C o a l L t d . , c o a l m i n i n g 
o p e r a t i o n s . W a s t e M a n a g e m e n t B r a n c h , B . C . M i n i s t r y o f E n v i r o n m e n t . 
2 9 p . 

C r o z i e r , R . J . , a n d L . E . M c D o n a l d . 1 9 8 0 . P r e l i m i n a r y e v a l u a t i o n o f t h e 
n u t r i e n t - a l g a l r e l a t i o n s h i p i n t h e E l k R i v e r b a s i n . W a s t e M a n a g e m e n t 
B r a n c h , B . C . M i n i s t r y o f E n v i r o n m e n t . 5 0 p . 

D a m e s a n d M o o r e . 1 9 7 6 . G e o t e c h n i c a l i n v e s t i g a t i o n o f S a g e C r e e k d e v e l o p ­
m e n t a r e a . 

D e p a r t m e n t o f E n e r g y , M i n e s a n d R e s o u r c e s . 1 9 7 9 . B l a s t i n g e x p l o s i v e s a n d 
b l a s t i n g c a p s : s t o r a g e , p o s s e s s i o n , t r a n s p o r t a t i o n , d e s t i n a t i o n a n d 
s a l e . E x p l o s i v e s B r a n c h , O t t a w a , C a n a d a . 2 8 p . 

D e p a r t m e n t o f N a t i o n a l H e a l t h a n d W e l f a r e . 1 9 7 9 . G u i d e l i n e s f o r C a n a d i a n 
d r i n k i n g w a t e r q u a l i t y 1 9 7 8 . F e d e r a l - P r o v i n c i a l W o r k i n g G r o u p o n 
D r i n k i n g W a t e r . 7 9 p . 

D e p a r t m e n t o f N a t i o n a l R e s o u r c e s a n d C o n s e r v a t i o n . 1 9 7 7 . U p p e r F l a t h e a d 
R i v e r B a s i n S t u d y - M o n t a n a . W a t e r R e s o u r c e s D i v i s i o n . 1 3 5 p . 
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D o u g l a s , R . J . W . ( e d . ) 1 9 7 0 . G e o l o g y a n d e c o n o m i c m i n e r a l s o f C a n a d a . 
G e o l o g i c a l S u r v e y o f C a n a d a , D e p a r t m e n t o f E n e r g y , M i n e s a n d 
R e s o u r c e s , O t t a w a , C a n a d a . 8 3 8 p . 

E n v i r o n m e n t C a n a d a . W a t e r q u a l i t y d a t a f o r t h e F l a t h e a d R i v e r b a s i n s t a ­
t i o n s , u p t o A p r i l 1 9 8 2 , o n N A Q U A D A T . W a t e r Q u a l i t y B r a n c h , I n l a n d 
W a t e r s D i r e c t o r a t e , O t t a w a , C a n a d a . 

E n v i r o n m e n t C a n a d a . 1 9 7 9 . G u i d e l i n e s f o r s u r f a c e w a t e r q u a l i t y : V o l . I 
i n o r g a n i c c h e m i c a l s u b s t a n c e s . W a t e r Q u a l i t y B r a n c h , I n l a n d W a t e r s 
D i r e c t o r a t e , O t t a w a , C a n a d a . 

G r i m m , R . W . 1 9 8 1 . S e d i m e n t p r o d u c t i o n i n t h e v i c i n i t y o f B y r o n C r e e k 
C o l l i e r i e s L t d . , c o a l m i n i n g o p e r a t i o n s , 1 9 8 0 . W a s t e M a n a g e m e n t 
B r a n c h , B . C . M i n i s t r y o f E n v i r o n m e n t . 1 6 p . 

H a r r y , K . F . 1 9 7 7 . T h e S a g e C r e e k c l i m a t o l o g i c a l p r o g r a m S e p t e m b e r 1 9 7 5 -
O c t o b e r 1 9 7 6 . B . C . R e s e a r c h , V a n c o u v e r , B . C . 2 0 p . 

K l o h n L e o n o f f C o n s u l t a n t s L t d . 1 9 7 8 . S i t e h y d r o l o g y , 1 9 7 8 p r o g r a m . P r e ­
p a r e d f o r S a g e C r e e k C o a l L i m i t e d . 1 4 p . 

K l o h n L e o n o f f C o n s u l t a n t s L t d . 1 9 7 9 . S i t e d r a i n a g e . P r e p a r e d f o r S a g e 
C r e e k C o a l L i m i t e d . 3 0 p . 

K l o h n L e o n o f f C o n s u l t i n g E n g i n e e r s . N o v e m b e r 1 9 8 1 . T a i l i n g s dam f e a s i ­
b i l i t y s t u d y . P r e p a r e d f o r S a g e C r e e k C o a l L i m i t e d , V a n c o u v e r , B . C . 
1 5 p . p l u s A p p e n d i c e s . 

K l o h n L e o n o f f C o n s u l t i n g E n g i n e e r s . D e c e m b e r 1 9 8 1 . D r a i n a g e f o r S a g e 
C r e e k C o a l , s o u t h e a s t e r n B r i t i s h C o l u m b i a . P r e p a r e d f o r N o r e c o l 
E n v i r o n m e n t a l C o n s u l t a n t s L t d . , 3 2 p . p l u s A p p e n d i c e s . 

K n a p t o n , J . R . 1 9 7 8 . E v a l u a t i o n a n d c o r r e l a t i o n o f w a t e r q u a l i t y d a t a f o r 
t h e n o r t h f o r k F l a t h e a d R i v e r , N o r t h w e s t e r n M o n t a n a . U . S . G e o l o g i c a l 
S u r v e y , W a t e r R e s o u r c e s I n v e s t i g a t i o n s , 7 8 - 1 1 1 . H e l e n a , M o n t a n a . 
9 5 p . 

M c N e e l y , R . N . , V . P . N e i m a n i s , a n d L . D w y e r . 1 9 7 9 . W a t e r q u a l i t y s o u r c e ­
b o o k : a g u i d e t o w a t e r q u a l i t y p a r a m e t e r s . W a t e r Q u a l i t y B r a n c h , 
I n l a n d W a t e r s D r i e c t o r a t e , E n v i r o n m e n t C a n a d a , O t t a w a , C a n a d a . 8 8 p . 
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M c T a g g a r t - C o w a n , I . 1 9 7 8 . C o a l m i n i n g a n d e n v i r o n m e n t a l m a n a g e m e n t i n 
t h e F e r n i e a r e a o f B r i t i s h C o l u m b i a , p . 1 9 - 3 3 . I n : C a n a d i a n 
E n v i r o n m e n t a l A d v i s o r y C o u n c i l , A n n u a l R e v i e w 1 9 7 7 - 7 8 . E n v i r o n m e n t 
C a n a d a , O t t a w a . 

M e t z g e r , S . W . , a n d R . J . C r o z i e r . 1 9 7 9 . S e d i m e n t p r o d u c t i o n i n t h e 
v i c i n i t y o f B y r o n C r e e k C o l l i e r i e s L t d . a n d C o l e m a n C o l l i e r i e s L t d . , 
c o a l m i n i n g o p e r a t i o n s . A s u p p l e m e n t a r y r e p o r t t o a r e p o r t o n 
s e d i m e n t p r o d u c t i o n i n t h e v i c i n i t y o f E a s t K o o t e n a y c o a l m i n i n g 
o p e r a t i o n s , A u g u s t , 1 9 7 8 . W a s t e M a n a g e m e n t B r a n c h , B . C . M i n i s t r y o f 
E n v i r o n m e n t . 6 p . 

M e t z g e r , S . W . , a n d R . J . C r o z i e r . 1 9 7 9 . S e d i m e n t p r o d u c t i o n i n t h e 
v i c i n i t y o f K a i s e r R e s o u r c e , c o a l m i n i n g o p e r a t i o n s . A 
s u p p l e m e n t a r y r e p o r t t o a r e p o r t o n s e d i m e n t p r o d u c t i o n i n t h e 
v i c i n i t y o f E a s t K o o t e n a y c o a l m i n i n g o p e r a t i o n s , A u g u s t , 1 9 7 8 . 
W a s t e M a n a g e m e n t B r a n c h , B . C . M i n i s t r y o f E n v i r o n m e n t . 1 8 p . 

N e f f , J . M . 1 9 7 9 . P o l y c y c l i c a r o m a t i c h y d r o c a r b o n s i n t h e a q u a t i c e n v i r ­
o n m e n t : s o u r c e s , f a t e s a n d b i o l o g i c a l e f f e c t s . A p p l i e d S c i e n c e 
P u b l i s h e r s L t d . , L o n d o n . 2 6 2 p . 

N e m e n i s h e n , W. 1 9 7 7 . I n c o r p o r a t i n g r i v e r b a s i n p h y s i o g r a p h y a n d c l i m a t i c 
f a c t o r s i n f l o o d f r e q u e n c y a n a l y s i s , p . 2 2 4 - 2 5 5 . I n : P r o c e e d i n g s , 
C a n a d i a n H y d r o l o g y S y m p o s i u m , ' 7 7 - F l o o d s . N a t i o n a l R e s e a r c h C o u n c i l 
o f C a n a d a , A s s o c i a t e C o m m i t t e e o n H y d r o l o g y . 

NOAA A t l a s 2 . P r e c i p i a t i o n - F r e q u e n c y a t l a s o f t h e w e s t e r n U n i t e d S t a t e s . 
V o l u m e 1 - M o n t a n a . 

N o r e c o l E n v i r o n m e n t C o n s u l t a n t s L t d . 1 9 8 2 . P r e l i m i n a r y e n v i r o n m e n t a l 
a s s e s s m e n t o f t h e 2 3 0 k V t r a n s m i s s i o n l i n e r o u t e t o S a g e C r e e k C o a l 
M i n e s i t e . P r e p a r e d f o r S a g e C r e e k C o a l L i m i t e d . V a n c o u v e r , B . C . 
9 8 p . 

P a c i f i c H y d r o l o g y C o n s u l t a n t s L t d . 1 9 8 1 . S a g e C r e e k C o a l L i m i t e d S t a g e 
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C r e e k C o a l L i m i t e d . 

P E D c o E n v i r o n m e n t a l I n c . S u r v e y o f f u g i t i v e d u s t f r o m c o a l m i n e s . P r e ­
p a r e d f o r E P A , R e g i o n V I I I , O f f i c e o f E n e r g y A c t i v i t i e s , D e n v e r , 
8 0 2 9 5 . 
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A P P E N D I X A . S t a t e o f M o n t a n a . A m b i e n t a i r q u a l i t y s t a n d a r d s . 

Ambient A i r Qua l i t y Standards 

Montana 

s o 2 1 hr. 0.5 ppm not to exceed 18 times per year s o 2 

less than 12 consecuttve times 
per year 

2k hrs. 0.1 ppm once per year 

1 y r . 0.02 ppm ar i thmet i c mean 

TSP 2k hrs . 200 ug/m3 once per year 

1 y r . 75 ug/m^ a r i thmet i c mean 

CO 1 hr. 23 ppm once per year 

8 h r . 9 ppm once per year 

N02 1 hr. 0.3 ppm once per year 

1 y r . 0.05 ppm once per year 

°3 1 h r . 0.1 ppm once per year 
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Registration 
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Enregistrement 
DORS/75-32 20 Janvier 1975 

C L E A N AIR A C T 

Ambient Air Quality Objectives, N o . 2 

LOI S i m L A L U T T E CONTRE L A POLLUTION 
ATMOSPH ERIQUE 

Objectifs afferents a la quality de i'air 
ambiant, n° 2 

P.C. 1975-10 16 January, 1975 C P . 1975-10 16 Janvier 1975 

His Excellency the Governor General in Council, on the 
recommendation of the Minister of the Environment, pur­
suant to subsection 4(2) of the Clean Air Act, is pleased 
hereby to prescribe the annexed ambient air quality objec­
tives for air contaminants formulated by the Minister of the 
Environment on the 20th day of December, 1974. 

Sur avis conforme du ministre de 1'Environnement et en 
vertu du paragraphe 4(2) de la Loi sur la lutte contre la 
pollution atmospherique, ii plait a Son Excellence le Gou-
vemeur general en conseil de prescrire les Objectifs affe­
rents a la qualite de l'air ambiant concernant les agents de 
contamination de Pair, ci-apres, exposes par le ministre de 
1'Environnement le 20 decembre 1974. 

AMBIENT AIR QUALITY OBJECTIVES FOR AIR 
CONTAMINANTS 

Short Title 

1. These Objectives may be cited as the Ambient Air 
Quality Objectives, No. 2. 

OBJECTIFS AFFERENTS A L A QUALITE DE L'AIR 
AMBIANT CONCERNANT LES AGENTS DE 

CONTAMINATION DE L'AIR 

Titre abrege 

1. Les presents objectifs peuvent etre cites sous le titre: 
Objectifs afferents a la qualite" de l'air ambiant, rf 2. 

Formulation of Ambient Air Quality Objectives 

1. The ambient air quality objectives with respect to the 
air contaminant set out in column I of Schedule I is the 
range of quality of the ambient air in relation to that 
contaminant set out in column III of that Schedule where 
the air contaminant is in a concentration set out in column 
II of that Schedule. 

3. For the purpose of section 2, the air contaminant set 
out in column I of Schedule II shall be measured 

(a) by the method set out in column II of that Schedule; 
or 
(b) by a method that will consistently give a measurement 
from which the measurement that would be determined 
by the method prescribed in paragraph (a) can be 
calculated. 

4. For the purpose of section 2, the concentration of an 
air contaminant shall be measured and corrected to a refer­
ence temperature of 25 degrees Centigrade and to a refer­
ence pressure of 760 millimetres of mercury. 

Exposi des objectifs afferents a la qualiti de l'air ambiant 

2. L'objectif afferent a la quality de l'air ambiant, concer­
nant un agent de contamination de l'air mentionne' a la 
colonne I de l'annexe I, est le niveau de qualite de l'air 
ambiant par rapport a cet agent de contamination, indique' a 
la colonne III de cette annexe, lorsque la concentration de 
I'agent de contamination est comprise dans les concentra­
tions indiquees a la colonne II de cette annexe. 

3. Aux fins de l'article 2, un agent de contamination de 
l'air mentionni a la colonne I de l'annexe II, doit etre 
mesurS 

a) par la m6thode indiquee a la colonne II de cette 
annexe; ou 
b) par une methode qui donnera toujours une mesure a 
partir de laquelle peut etre calculee la mesure qui serait 
obtenue par la mcjthode designee a 1'alinea a). 

4. Aux fins de Particle 2, la concentration d'un agent de 
contamination de l'air doit etre mesuree et corrigee a une 
temperature de reference de 25 °C et a une pression de 
reference de 760 millimetres de mercure. 
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baa1 

ami 

C o l u m n ( 

A i r Contaminanta 

Nitrogen Dioxide 

C o l u m n I 

Nitrogen Dioxide 

SCHEDULE I 

C o l u m n 11 

Concentrations 

0 to 60 micrograms per 
cubic meter annual 
arithmetic mean 

0 to 100 microgram* per 
cubic meter annual 
arithmetic mean 

0 to 200 micrograms per 
cubic meter average 
concentration over a 24 
hour period 

0 to 400 micrograms per 
cubic meter average 
concentration over a one 
hour period 

C o l u m n III 

Range of Quality 

Desirable 

Acceptable 

SCHEDULE II 

C o l u m n II 

Chemiluminescent Method 
Report N o . E P S l-AP-74-2 

Colonne I 

ANNEXE I 

Colonne II Colonne III 

Agents de contamination 
de I'air 

Dioxyde d'azote 

Colonne I 

Dioxyde d'azote 

Concentrations 
Niveau de 
qualitft 

de 0 4 60 microgrammes 
par metre cube, moyenne 
arithmclique annuell« 

de 0 a 100 microgrammes 
par metre cube, moyenrw 
arithmclique annuel!* 

de 0 a 200 microgrammes 
par metre cube, concentra­
tion moyenne i u r una 
peric-de de 24 neural 

de 0 u 400 microtrammea 
par metre cube, concentra­
tion moyenne sur une 
periods d'une heure 

Souhaitable 

Acceptable 

ANNEXE II 

Colonne 11 

Methode par chimiluminescence 
Rapport n» EPS l-AP-74-2 
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Registration 

SOR/78-74 24 January, 1978 

CLEAN AIR ACT 

Ambient Air Quality Objectives, No. 3 

P.C. 1978-105 19 January, 1978 

His Excellency the Governor General in Council, on the 
recommendation of the Minister of Fisheries and the Environ­
ment, pursuant to subsection 4(2) of the Clean Air Act, is 
pleased hereby to prescribe the annexed Ambient Air Quality 
Objectives for Air Contaminants. 

Enrcgistrement 
DORS/78-74 24 Janvier 1978 

LOI SUR LA LUTTE CONTRE LA POLLUTION 
ATMOSPHERIQUE 

Objectifs afferents a ia quality de Fair ambiant (n° 
3) 

C P . 1978-105 19 Janvier 1978 

Sur avis con forme du ministre des Pecheries et de l'Environ-
nement et en vertu du paragraphe 4(2) de la Loi sur la lutte 
contre la pollution atmosphSrique, il plait a Son Excellence le 
Gouverneur g6n6ral en conseil de prescrire les objectifs affe-
rents a la qualite de 1'air ambiant concernant les agents de 
contamination de l'air, ci-apres. 

AMBIENT AIR QUALITY OBJECTIVES FOR AIR 
CONTAMINANTS 

Short Title 

1. These Objectives may be cited as the Ambient Air 
Quality Objectives, No. 3. 

Formulation of Ambient Air Quality Objectives 

2. The ambient air quality objectives with respect to an air 
contaminant set out in column I of an item of Schedule I is the 
range of quality of the ambient air in relation to that contami­
nant set out in column III of that item where the air contami­
nant is in a concentration set out in column II of that item. 

3. For the purpose of section 2, an air contaminant set out in 
column I of an item of Schedule II shall be measured 

(a) by the method set out in column II of that item; or 
(b) by a method that will consistently give a measurement 
from which the measurement that would be determined by 
the method prescribed in paragraph (a) can be calculated. 

4. For the purpose of section 2, the concentration of an air 
contaminant shall be measured and corrected to a reference 
temperature of 25 degrees Centigrade and to a reference 
pressure of 100.9 kilopascals (760 millimetres) of mercury. 

OBJECTIFS AFFERENTS A LA QUALITE DE L'AIR 
AMBIANT CONCERNANT LES AGENTS DE 

CONTAMINATION DE L'AIR 

Titre abrege 

1. Objectifs afferents a la qualite de l'air ambiant (n° 3). 

Formulation des objectifs 

2. Les marges de qualite ddterminees selon l'annexe I pour 
les agents de contamination de l'air y mcntionnds sont les 
objectifs aff6rcnts a la qualitfc de l'air ambiant. 

Mesure quantitative 
3. Les agents de contamination sont mesurds selon les 

mdthodes visdes a l'annexe II ou par toute autre qui permet 
d'en arrivcr aux memes risultats. 

4. La concentration des agents de contamination est mesuree 
et corrigde en fonction d'une temperature de 25°C et d'une 
pression de 100,9 kPa (760 mm) de mercure. 
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SCHEDULE I A N N E X E I 

Column 1 Column II Column III Colonne I Colonne II Colonne III 

Agents de conta­ Concentrations Marges 

Air Contaminants Concentrations Range of Quality mination de l'air (par periode continue) dequalili 

1. Sulphur dioxide 

2. Suspended par­
ticulate matter 

3. Carbon monoxide 

4. Oxidants (ozone) 

5. Nitrogen dioxide 

300 to 800 micrograms per Tolerable 
cubic metre average concentra­
tion over a continuous 24 hour 
period 

120 lo 400 micrograms per Tolerable 
cubic metre average concentra­
tion over a continuous 24 hour 
period 

IS to 20 milligrams per cubic Tolerable 
metre average concentration 
over a continuous 8 hour period 

160 to 300 micrograms per Tolerable 
cubic metre average concentra­
tion over a continuous one hour 
period 

400 to 1,000 micrograms per Tolerable 
cubic metre average concentra­
tion over a continuous one hour 
period 

I. Anhydride 
fureux 

sui-

2. Particules en sus­
pension 

3. Monoxyde de car-
bone 

4. Oxydants (ozone) 

5. Dioxydc d'azote 

300 ii 800 ug/m 1, concentration Tolerable 
moyennc pendant 24 h 

120 a 400 ug/m 1, concentration ToKrable 
moyenne pendant 24 h 

15 4 20 mg/m', concentration Tolerable 
moyenne pendant 8 h 

160 4 300 ug/m 1. concentration Tolerable 
moyenne pendant I h 

400 a 1000 ug/m 3, concentra­
tion moyennc pendant 1 h 

Tolerable 

SCHEDULE II A N N E X E II 

Column 1 Column II 

1. Sulphur dioxide West-Gaekc Method 
(Pararosaniline Method) 
Report No. EPS l-AP-72-4 

2 Suspended particulate matter High Volume Method 
Report No. EPS l-AP-73-2 

3. Carbon monoxide 

4. Oxidants (ozone) 

5. Nitrogen dioxide 

Non-dispersive Infra-red Spectrometry 
Method 
Report No. EPS l-AP-73-1 

Chemiluminescent Method 
Report No. E P S l - A P - 7 3 - 7 

Chemiluminescent Method 
Report No. EPS l-AP-74-2 

Colonne I Colonne II 

1. Anhydride sulfurcux 

2. Particules en suspension 

3. Monoxyde de carbone 

4. Oxydants (ozone) 

5. Dioxydc d'azote 

Methode de West-Caeke 
(methode a la pararosaniline) 
Rappon n» EPS-l-AP-72-4 

Methode d'echantillonnage a grand dibit 
Rapport n°EPS- l -AP-73-2 

M6thode de spectrometrie infra-rouge non 
dispersive 
Rapport n° EPS-l-AP-73-1 

Mithode par chimiluminescence 
R a p p o r t n° E P S - l - A P - 7 3 - 7 

Mithode par chimiluminescence 
Rapport n» EPS-l-AP-74-2 

'umi 

tail 
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DEPARTMENT OF FISHERIES AND THE 
ENVIRONMENT 
P A C K A G E D I N C I N E R A T O R S N A T I O N A L • 
E M I S S I O N G U I D E L I N E S 

Th« Minister of the Environment is pleased hereby to 
publish the annexed National Emision Guidelines indicating 
quantities in which particulate matter, hydrogen chloride and 
tulphur dioxide should not be emitted into the ambient air 
from new installations of packaged incinerators. Visible emis­
sion limits are recommended as a practical means of assessing 
the performance of both new and existing sources. 

These guidelines have been developed in consultation with 
representatives of provincial governments and members of the 
industry and arc based on best practicable technology current­
ly available to the incinerator industry to control these emis­
sions to the ambient air. Department of Fisheries and the 
Environment Report No. EPS 3-AP-77-3 entitled "Ai r Pollu­
tion Emissions and Control Technology: Packaged Incinera­
tors" incorporates this background information. Based on this 
study we have selected pollutants which we believe should be 
controlled and we have proposed emission limits for these 
pollutants which can be achieved with modern incinerator 
technology. 

The Minister of the Environment recognizes the difficulties 
that could be encountered in requesting existing sources to 
meet these emission limits and therefore recommends existing 
packaged incinerators be examined on a case by case basis and 
upgraded as necessary. The proposed criteria for visible emis­
sions can be used as a guide for assistance in the evaluation of 
existing sources. 

Interpretation 

1. In these guidelines: 
"existing installation" means a packaged incinerator which 

was in operation or under construction prior to December 1, 
1978; 

"initial startup" means the date when waste material is first 
bumcd in a new installation; 

"modification" means any physical change in the packaged 
incinerator, change in the method of operation, or change in 
the type or quantity of waste which increases the amount of 
any air pollutant emitted to the atmosphere; 

"new installation" means a packaged incinerator constructed 
or modified after December 1, 1978; 

"opacity" means the degree to which emissions reduce the 
transmission of light and obscure the view of an object in the 

background; 
"operator" means the person having the charge, management 

or control of the packaged incinerator, whether on his own 
account or as the agent of any other person; 

"packaged incinerator" means any furnace used in the process 
of burning solid waste whose maximum burning rate docs 
not exceed 900 kg of solid waste per hour; 

"reference conditions" means a temperature of 25°C and a 
pressure of 100.9 kPa: 

"solid waste" means any discarded or otherwise unwanted 
material predominantly composed of one or more of the 
materials classified in Schedule A ; 

M I N I S T E R E D E S P E C H E S E T D E 
L ' E N V I R O N N E M E N T 

L I G N E S D I R E C T R I C E S N A T I O N A L E S R E L A T I V E S 
A U X E M I S S I O N S D E S I N C 1 N E R A T E U R S C O M P A C T S 

II plait au ministre de I'Environnement de publier, ci-apres, 
les lignes directrices nationales indiquant les quantites de 
particules. de chlorure d'hydrogene et de dioxyde de soufre que 
les nouveaux incindrateurs compacts peuvent degager dans 
I'atmosphdre. Les limites d'dmission visible constituent un 
moyen pratique d'dvaiuer le rendement des incindrateurs nou­
veaux et existants. 

Les prdsentes lignes directrices, dla hordes avee I'avis des 
representants des gouvernements provinciaux et de 1'industrie. 
se fondent sur les meilleures techniques praticables depuration 
actuellement a la portde de cette industrie. Les renseignements 
a ce sujet figurent dans le rapport n° EPS 3-AP-77-3, intitule 
•A i r Pollution Emissions and Control Technology: Packaged 
Incinerators., du ministere des Peches et de I'Environnemcni 
C'est d'aprds cette dtude que nous avons sdlectionne les pol-
luants dont, a noire avis, l'air devrait dire dpure el pour 
lesqucls nous proposons des limites d'dmission a la porice de< 
techniques modernes d'incineration. 

Le ministre de I'Environnement admet qu'il sera pcut-ctre 
difficile, pour les incindrateurs existants, de ne pas ddpasser les 
limites fixdes et il recommande par consequent que chacun 
d'entre eux so it considdrd comme un cas particulicr et que ces 
limites soient relevdes si c'est ndecssaire Le criterc d'dmission 
visible peut aider a dvaluer les incindratcurs existants. 

Interpretation 

1. Dans les prdsentes: 
.conditions de rdference. correspond a une temperature de 

25°C et a une pression de 100.9 kPa: 
•dechet. ddsigne tout rebut ou toutc matiere encombranic 

composc-e p r i n c i p a l e m c n t d ' a u moins une des substances 
classdes k l'annexe A; 

tddmarrage» ddsigne la premiere incindration dans un nouvc! 
incindrateur; 

•incindrateur compact, ddsigne tout four utilisd pour bruler des 
ddchcts, dont la capacitd maximale d'incindration nc depassc 
pas 900 kg de ddchets par heure; 

•incindrateur existant. ddsigne un incindrateur compact en 
service ou en construction avant le 1" ddcembre 1978; 

•modification, ddsigne tout changement d'ordre physique 
apportd k un incindrateur compact, ou tout changement 
ayant trait a sa mdthode de fonctionnement ou au type ou a 
la quantitd de ddchets, qui a pour effel d'augmenter les 
dmissions de tout polluant atmosphdrique; 

•nouve! incindrateur. ddsigne tout incindrateur compact cons-
truit ou modific apres le 1" ddcembre 1978. 

«opacilc« ddsigne 1'intcnsitc avee laqucllc les emissions nuiscnt 
au passage dc la lumierc ct masquent un objet place cn 
arridre-plan; 

•rcsponsable. ddsigne le rcsponsable d'un incindrateur compact 
ou celui qui en assure la direction ou le fonctionnement soit 
pour son propre compte, soit pour celui d'une autre 
pcrsonne; 

it*. 
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Emission Limits for New Installations 

2. Gates discharged to the atmosphere, as a consequence of 
the operation of a new installation, should not 

(a) exhibit visible emissions which exceed zero opacity, 
(b) contain particulate matter in excess of 0.75 g/kg of solid 
waste burned, 
(c) contain hydrogen chloride in excess of 100 ppm on a dry 
basis and corrected to 50% excess air, 
(d) contain sulphur dioxide in excess of 250 ppm on a dry 
basis and corrected to 50% excess air. 

tmission Limits for Existing Installations 

3. Gases discharged to the atmosphere, as a consequence of 
the operation of an existing installation should not exhibit 
visible emissions which exceed 20% opacity. 

Assessing Compliance 

4. Before construction of a new installation, the prospective 
owner should apply to the authority having jurisdiction for 
permission to construct a packaged incinerator. Construction 
should not commence until permission has been granted. 

5. The operator of a new installation should 
(a) within a period of 90 days, commencing at initial 
startup, test the incinerator for particulate matter emissions 
as specified in section 10 and provide the authority having 
jurisdiction with a written report of the test results, or 
(/>) provide the authority having jurisdiction with a written 
report of the results of a particulate emission test conducted 
in accordance with section 10. on an incinerator which is 
similar in design, construction and operation to the new 
installation and which demonstrates to the satisfaction of 
the authority having jurisdiction that the gases emitted from 
the new installation will not contain particulate matter in 
excess of the limit specified in section 2 paragraph (/>). 

6. The operator of a new installation should, within a period 
of 90 days commencing i t initial startup, test the incinerator 
for hydrogen chloride emissions as specified in section 11 and 
provide the authority having jurisdiction with a written report 
of the test results; except that the authority having jurisdiction 
may waive the requirement for testing and consider the incin­
erator to be in compliance with section 2 paragraph (r) if the 
incinerator is not to be charged with halogenated material, 
classified as Type E in Schedule A , at a rate which exceeds 
0.25% of the rated capacity of the incinerator. 

7. The operator of a new installation should, within a period 
of 90 days commencing at initial startup, test the incinerator 
for sulphur dioxide emissions as specified in section 12 and 
provide the authority having jurisdiction with a written report 
of the test results; except that the authority having jurisdiction 
may waive the requirement for testing and consider the incin­
erator to be in compliance with section 2 paragraph (d) if the 
incinerator is not to be charged with rubber compounds classi­
fied as Type F in Schedule A , at a rate in excess of 20% of the 
rated capacity of the incinerator. 

8. The operator of a new installation should, within a period 
of 90 days commencing at initial startup, operate the incinera­
tor under normal conditions for one complete operating cycle 

La Gazette du Canada Pariie 1 7005 

Limiifs d'emission pour les nouveaux incinerateurs 

2. Les gaz rcjetes dans fatmosphere. par suite du fonction-
nement d'un nouvel incincrateur, ne devraient pas 

a) etre visibles ni opaques, 
b) contenir plus de 0.75 g de particules par kg de dechet 
incinere, 
r) contenir plus de 100 ppm de chlorure d'hydrogenc 
rimene a 50% d'exces d'air, a I'etat sec, 
d) contenir plus de 250 ppm de dioxydc de soufre, ramene a 
50% d'exces d'air, a I'dtat sec. 

Limites d'emission pour les incinerateurs existams 

3. L'opacite des gaz rejet6s dans 1'atmospherc, par suite du 
fonctionncment d'un incincrateur existant, ne devrait pas 
depasser 20%. 

Mist a I'essai des incinerateurs 

4. Avant de construirc un nouvel incinerateur, le proprie-
taire eventuc! devrait demander a I'autorite competente la 
permission de le construirc et nc pas entreprendre la construc­
tion avant que I'autorisation ait etc accordee. 

5. Le responsablc d'un nouvel incincrateur devrait 
a) dans les 90 jours suivant la date du demarrage, cn 
mesurcr les emissions de particules, conformement a I'article 
10, et fournir a I'autorite competente un rapport 6crit sur les 
resukats de ce controle. ou 
b) fournir a I'autorite: competente un rapport ecrit sur les 
resultats du controle realise conformement a I'article 10, 
d'un prototype dont la conception, la construction et le 
fonctionncment son! compa rabies a ceux du nouvel incincra­
teur, et qui demontre a ladite autorite que la teneur en 
particules des ga? 6mis par l'incinerateur ne depassc pas la 
limite indiquee a I'alinea 2b). 

6. Le responsablc d'un nouvel incincrateur devrait, dans les 
90 jours suivant la date du ddmarragc, cn mesurcr les emis­
sions de chlorure d'hydrogenc, conformement a I'article 11, et 
fournir a I'autorite' competente un rapport ecrit sur les resul­
tats de ce contr&le; I'autorite competente peul toutefois 1'cn 
exempter et considerer que l'incinerateur est conforme aux 
dispositions de I'alinea 2c) s'il n'est pas alimente en matieres 
halogenees, classees du type E de l'annexe A, a raison de plus 
de 0.25% de sa capacity theorique. 

7. Le responsablc d'un nouvel incincrateur devrait, dans les 
90 jours suivant la date du demarrage, en mesurer les emis­
sions de dioxydc de soufre, conformement a I'article 12, et 
fournir a I'autorite competente un rapport ecrit sur les resul­
tats de ce controle; I'autorite competente peut toutefois Ten 
exempter et considerer que l'incinerateur est conforme aux 
dispositions de I'alinea 2d) s'il n'est pas alimente en composes 
de caoutchouc, classes du type F de l'annexe A, a raison de 
plus de 20% de sa capacitd theorique. 

8. Le responsablc d'un nouvel incincrateur devrait, dans les 
90 jours suivant la date du demarrage, faire fonctionner 
normalement l'incinerateur pendant un cycle com pie!, pour 
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so as to afford the authority having jurisdiction an opportunity 
to measure the opacity of the emissions. 

Emission Testing 

9. All emission tests to be used for assessing compliance 
should be conducted by an independent testing authority and 
witnessed by a representative of the authority having jurisdic­
tion. During the test, the incinerator should be operated under 
conditions representative of normal operation or under such 
other conditions as the authority having jurisdiction may 
specify. 

10. (1) The particulate matter emission rate should be 
measured in accordance with the reference method specified in 
Department of Fisheries and the Environment Report EPS 
l-AP-74-1, "Standard Reference Methods for Source Testing. 
Measurement of Emissions of Particulates from Stationary 
Sources". The integrated sample technique of Method C 
should be used for determining the molecular weight. The 
minimum sampling time should be 60 minutes and the mini­
mum sampling volume should be 0.85 dry cubic metres at 
reference conditions. One repetition of the method constitutes 
one run. 

(2) The average burning rate of the packaged incinerator 
should be determined for each run by dividing the weight of 
waste charged into the incinerator by the time between igni­
tion of the first charge and the completion of combustion of 
the last charge. 

(3) The particulate matter emissions expressed as grams per 
kilogram of waste burned, should be determined for each run 
by dividing the paniculate matter emission rate as determined 
in subsection (1) by the average burning rate as determined in 
subsection (2). 

(4) A complete particulate matter emission test should 
consist of three runs of the procedures specified by subsections 
(1) and (2). The arithmetic mean of the results determined 
according to subsection (3) should not exceed the limit speci­
fied in section 2, paragraph (b). 

11. (1) The hydrogen chloride emission rate should be 
measured in accordance with the reference method specified in 
Department of Fisheries and the Environment Report EPS 
l-AP-78-1, "Standard Reference Methods for Source Testing: 
Measurement of Emissions of Hydrogen Chloride from Sta­
tionary Sources". The minimum sampling time should be 20 
minutes and the minimum sampling volume should be 0.02 dry 
cubic metres at reference condi'.ions. Two repetitions of the 
reference method conducted within a 60 minute period consti­
tute one run. 

(2) The concentration of hydrogen chloride in the dry flue 
gas expressed as parts per millior by volume corrected to 50% 
excess air should be determined for each repetition according 
to the following formula: 

E„a - 6.66 x 103 x 11.30 
(Ni/O,)' 

x C„ 

permettre a I'autorite competente de mesurer l'opacite' des 
emissions. 

Controle des {missions 

9. Tout contr61e de la conformity des emissions aux lignes 
directrices, devrait itre mene par un organisme independant, 
en presence d'un representant de I'autorite competente. Durant 
le contrdle, l'incinerateur devra fonctionner dans des condi­
tions normales ou de la facon que I'autorite competente pourra 
preciser. 

10. (1) La mesure de remission des particules devrait se 
faire conformement a la methode exposee dans la publication 
EPS l-AP-74-1 du ministere des Peches et de 1'Environne­
ment, intitule* «Methodes de reference normalises en vue 
d'essais aux sources: mesure des emissions de particules pro\c-
nant de sources fixes*. La technique d'cchantillonnage intcgrec 
de la methode C servira a determiner le poids moleculaire. La 
duree minimale de l'echantillonnage sera de 60 minutes ct le 
volume minimal de l'echantillonnage, de 0,85 metre cube .sec 
dans les conditions de reference. La repetition d'un e>s.ii par 
cette methode constitue une eprcuve. 

(2) L'allure moyenne de la combustion dans 'l'incinerateur 
compact pour chaque epreuve s'obtient par la division de la 
charge de l'incinerateur par le temps ecoule entre I'allumage 
de la premiere charge et la fin de la combustion de la dernicrc 

(3) Pour dilerminer 1'emission de particules, exprimee en 
grammes par kilogramme de dechets brulcs a chaque epreuve. 
on divise remission de particules, determinec selon )c paragra­
ph e (1), par Failure moyenne de la combustion, determinec 
selon Ic paragraphe (2). 

(4) Une serie complete de controles de 1'emission des parti­
cules comprend trois epreuves tel qu'il est precise aux paragra­
phs (1) et (2). La moyenne arithmetique des resultats. calcu-
lee conformement au paragraphe (3), ne devrait pas depasser 
la limite indiquie a I'alinea 2b). 

11. (I) La mesure de 1'emission de chlorure d'hydrogenc 
devrait se faire conformement a la methode actucllemcnt rrmc 
au point et qui sera exposes dans la publication EPS l -AP-
78-1, «Mithodes dc reference normalisies en vue du controle 
des sources: mesure des emissions de chlorure d'h>drogenc 
emis par les sources fixes», du ministere des Peches et de 
1'Environnement. La duree minimale de l'echantillonnage sera 
de 20 minutes et le volume minimal de l'echantillonnage. de 
0.02 metre cube sec dans les conditions de reference Deux 
repetitions en 60 minutes constituent une epreuve. 

(2) La concentration de chlorure d'hydrogenc dans les gaz 
d'emission sees, exprimee en parties par million et ramcnee a 
50% d'exces d'air, sera calculec pour chaque repetition, d'apres 
la forrr.ule suivante: 

11.30 

imi 

where E*o i» the volume concentration of hydrogen chloride in 
the dry flue gas, ppm corrected to 50% excess air; 
N,/Oj is the nitrogen to oxygen ratio in the flue gas on a dry 
volumetric basis from Orut analysis; 
CM <* the concentration of hydrogen chloride in the dry flue 
gas at reference conditions as determined from the reference 
method, g/m 1; 

E„a - 6.66 x 10' x x C H (N»/0,) 
ou EHci est la concentration volumiquc de chlorure d hyiri, 
gene (ppm) dans ic» y:i/ sc.s t l ' t m i s a i ' i i i . j u m r i i ^ r •> 
d'ejcds d'air. 
Ni/Oj cut le rapport des concentrations volurrnqucs » sec fie 
l'azote a oxygene dans les gaz d'emission d'apres I'apparetl 
d'Orsat; 

lad 
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6.66 x 102 isa constant, m'/g; 
11.30 it the volumetric ratio of nitrogen to oxygen at 50% 
excess air. 

(3X.*A complete hydrogen chloride emission test consists of 
three runs as specified in subsection (1). The arithmetic mean 
of the results determined according to subsection (2) should 
not exceed the limit specified in section 2 paragraph (r). 
Incinerators which operate in a single batch mode should be 
tested at the rate of one run per operating cycle and the run 
should be carried out during the 60 minute period immediately 
following ignition of the waste. 

12. (I) The sulphur dioxide emission rate should be meas­
ured in accordance with the reference method specified in 
Department of Fisheries and the Environment Report EPS 
l-AP-74-3 "Standard Reference Methods for Source Testing 
Measurement of Emissions of Sulphur Dioxide from Station­
ary Sources". The minimum sampling time should be 20 
minutes and the minimum sampling volume should be 0.02 dry 
cubic metres at reference conditions. Two repetitions of the 
reference method conducted within a 60 minute period consti­
tute one run. 

(2) The concentration of sulphur dioxide in the dry flue gas 
expressed as parts per million by volume corrected to 50% 
excess air should be determined for each repetition according 
to the following formula: 

E ^ O . 7 3 x 1 * ^ 2 f 

where EJO is the volume concentration of sulphur dioxide in 
the dry flue gas, ppm corrected to 50% excess air; 
N;/0. is the nitrogen to oxygen ratio in the flue gas on a dry 
volumetric basis from Orsat analysis; 
C»o is the concentration of sulphur dioxide in the dry flue gas 
at reference conditions as determined from the reference 
method, g/m'; 
3.73 x 103 is a constant, m'/g: 
11.30 is the volumetric ratio of nitrogen to oxygen at 50% 
excess air. 

(3) A complete sulphur dioxide emission test consists of 
three runs as specified in subsection (I). The arithmetic mean 
of the results determined according to subsection (2) should 
not exceed the limit specified in section 2 paragraph (d). 

13. (1) The opacity of the visible emissions should be 
measured in accordance with Method A specified in Depart­
ment of Fisheries and the Environment Report EPS 1-AP-
75-2, "Standard Reference Methods for Source Testing: 
Measurement of Opacity of Emissions from Stationary 
Sources". 

(2) Where the emission of heat or uncombincd water is the 
only reason for failure to meet the requirements of section 2 
paragraph (c), such failure should not be considered a 
violation. 

Information and Notification 
14. Every operator of a new installation should in respect 

thereof 
{a) provide, at the request of the authority having 
jurisdiction. 
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CH Ci est la concentration (g/m') de ch lorn re d'hydrogene dans 
les gaz sees d'dmission dans les conditions de reference, deter­
mine* d'aprds la methode de reference; 
6.66 x 10* est une constante (m'/g); 
11.30 est le rapport volumique de 1'azote a l'oxygene a 50% 
d'execs d'air. 

(3) Une se>ie complete de contr6les de remission de chlo-
rure d'hydrogene consiste en trois epreuves comme il est demerit 
au paragraphe (1). La moyenne arithmetique des resultats, 
calcule* conformdment au paragraphe (2), ne devrail pas 
ddpasser la Iimite indiquee 4 1'alinda 2c). Pour les incindra­
teurs qui brulent une charge a la fois, le controle doit se faire 
cu rythme d'une dpreuve par cycle de fonctionnement d'une 
durde de 60 minutes, commencant immddiatement apres 
I'allumage. 

12. (1) La mesure de 1'dmission de dioxyde de soufre devrail 
se faire conformdment a la mdthode indiquee dans la publica­
tion EPS l-AP-74-3, intitulde .Methodes de reference norma­
lities pour le contrdle a la source: dosage du dioxyde de soufre 
emis par les sources fixes., du minisiere des Peches et de 
I'Environnement. La durde minimale de I'echantillonnage sera 
de 20 minutes et le volume minimal de I'echantillonnage. de 
0.02 mdtre cube sec dans les conditions de rdfdrence Deux 
repetitions en 60 minutes constituent une dpreuve. 

(2) La concentration de dioxyde de soufre dans les gaz sees 
d'emission, exprimde en parlies par million et ramenee a 50% 
d'excAs d'air, se calcule, pour chaque rdpdtition, d'aprds la 
formule suivante: 

E ^ - 3.73 x 1(F ^ j — ^ 

ou ESQ est la concentration volumique de dioxyde de soufre 
(ppm) dans les gaz d'dmission, ramenee ii 50% d'exeds d'air; 
Nj /O, est le rapport des concentrations volumiques a sec de 
I'azote A I'oxygdne dans les gaz d'dmission d'aprds I'apparei! 
d'Orsat; 
Cjo est la concentration (g/m') de dioxyde de soufre dans les 
conditions de rdfdrence, determinee d'aprds la mdlhodc de 
rdfdrence; 
3.73 x 10! est une constante (m'/g); 
11.30 est le rapport volumique de I'azote a l'oxygene, a 50% 
d'exeds d'air. 

(3) Une sdrie compldte de controles de 1'dmission de dioxyde 
de soufre consiste en trois dpreuves comme il est decrit au 
paragraphe (1). La moyenne arilhmdtique des rdsultats, calcu­
l i * conformdment au paragraphe (2), ne devrait pas ddpasser 
la limite indiqudc a 1'alinda Id). 

13. (1) L'opacitd des emissions visibles devrait se mesurcr 
conformdment i la mdthode A, indiqude dans la publication 
EPS l-AP-75-2, intitulde .Mdthodes normalisies de reference 
pour le contr6le de l'opacitd des emissions provenant de sour­
ces fixes., du ministire des Peches et de I'Environnement. 

(2) Le non-respect des dispositions de 1'alinda 2a) a cause du 
ddgagement de chaleur ou d'eau non lidc ne constitue pas une 
violation. 

Information et avertiwrment 

14. Le rcsponsable d'un nouvel incindrateur devrait concer-
nant ce dernier 

a) fournir, A la demande de I'autoritd compdtente. 

93325—6 V, 
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(i) a copy of such plans, specifications and technical 
information as may reasonably be required to determine 
compliance with the provisions of this guideline. The 
information should be submitted in a manner acceptable 
to the authority having jurisdiction, 

(iif a description of the waste to be incinerated, identified 
according to the types listed in Schedule A and the 
average and maximum percentage by weight of each type. 
The description should also include the maximum hourly 
charging rate and the maximum amount of waste to be 
incinerated daily; 

(b) notify the authority having jurisdiction at least 30 days 
prior to any emission tests to be carried out pursuant to 
these guidelines so that a witness may be present at such 
tests. 

S C H E D U L E A 
Classification of Wastes 

(i) un exemplaire des plans, des caracteristiques et des 
renseignements techniques normalement exigibles pour 
determiner si les dispositions des presentes lignes directri­
ces sont respcctees. Ces renseignements devraient etre 
fournis a I'autorite competente sous une form: qui lui 
agree, 
(ii) une description des types de dechets a incinerer, 
classes d'apres l'annexe A; le pourcenlage moyen et maxi­
mal de chaque type en fonction du poids, ainsi que le 
rythme maximal de chargement horaire et la quantise 
maximale de dechets a incinerer quotidicnnement; 

b) privenir I'autorite competente au moins 30 jour avant le 
contrSle des Emissions, conformement aux presentes lignes 
directrices, pour qu'un temoin puissc y assister. 

A N N E X E A 
Classification des dechets 

Type Description Examples Type Description Exemples 

A Cellulosic solids, up to 
15 percent moisture (wet 
basis) 

B Cellulosic solids, 10-50 
percent moisture (wet 
basis) 

C Cellulosic solids, over 40 
percent moisture (wet 
basis) 

D Plastics and asphaltic 
solids, non-halogenated 

E Plastic and asphaltic 
solids, halogenated 

F Rubber 

G Animal materials 

H Animal and human 
wastes 

1 Non-combustible solids 

Pathological materials 

K Pathological remains 

Cadavers, coffin encased 

dry paper, cardboard A 
boxes, wooden pallets, 
furniture, photographic 
film 

wet paper, moist ^ 
sawdust, damp rags or 
clothing, residential 
refuse, bark 

fruits and vegetables, Q 
garden trimmings, 
kitchen wastes 

polyethylene containers, D 
polystyrene toys, asphalt 
shingles, waxes 

PVC (polyvinyl 
chlorides), DDT powder ^ 

tires p 

leather, hair and wool. G 
feathers, glue, fur 

manure, dried sewage H 
sludge 

glass, cans, ashes and ' 
sand, salt, crockery, 
metal objects 

hospital dressings, j 
disposable bedding and 
gowns 

dead animals, parts of K 
humans and animals 

Matieres cellulosiques, 
jusqu'a 15% d'humidite 
(poids humide) 

Matieres cellulosiques, 
de !0a 50% d'humidit6 
(poids humide) 

Matieres cellulosiques, 
plus de 40% d'humidite 
(poids humide) 
Matieres asphaltiques et 
plastiques non 
halogenees 

Matieres plastiques et 
a s p h a l t i q u e s halogenees 

Caoutchouc 
Matieres animales 

Dechets animaux et 
humains 

Matieres incombustibles 

Effcts d'h6pitaux 

Dechets anatomiques 

Cadavrcs dans leur 
cercueil 

papiers sees, boites de 
carton, palettes de bois, 
meubles, pelliculcs 
photographiques 

papiers humides, sciures 
humides, chiffons ou 
vctements humides, 
ddchets domestiqucs, 
ecorce 
fruits et legumes, 
d6chets de jardinage. 
dechets de cuisine 
contenant de 
polyethylene, jouets en 
polystyrene, bardeaux 
d'asphalte, cires 
chlorures de polyvinvle 
(PVC), poudre dc DDT 

pneus 
cuir, poils et laine, 
plumes, colle, fourrure 

fumicr, boues 
rdsiduaires, sechees 
verre, boites de conserve, 
cendres et sable, sel, 
poteries, objets 
metalliques 

bandages et pansements, 
literie et vetements a 
usage unique 
animaux mom. parties 
de corps humains cl 
d'animaux 

|41.i-e-) | 4 M - o | 



fcAOSft T—Ksmiai'ds of r>»fromi»/K» tor 
Coal Prapsrstkxi Plant* " 

164.35® AjijrfViVlllty pad (tcslgaatloa 

it) The provision* of this subpart are 
applicable to any of the following af-
f» led "facilities to coal preparation 
plant* which proceaa more than 300 ton* 
per day: thermal dry era, pneum&Uc co«4-
eksnlng equipment (air tables), coal 
processing and conveying equipment (In-
eluding breakers and crushers), coal 
storage systems, and coal transfer and 
loskUng systems. 

(t» Any facility under paragraph <a> 
of this section t ha t commences construc­
tion or modification after October 34, 
trft, U subject to the requlremetoU of 
tails subpart. n 

S t a n d a r d s o f 

I £0.2SI Definitive*. 
As used In this subpart, all terms not 

defined herein have the meaning given 
them in the Act and In subpart A of this 
psrt 

(s) "Coal preparation plant" means 
any facility (excluding underground 
mining operations) which prep eras coal 
by one or more of the following proc­
esses: breaking, crushing, screening, wat 
or dry cleaning, and thermal drying. 

(b) "Bftumlnous coal" means solid fos­
sil fuel classified as bituminous coal 'by 
ABT-M. Designation D-488-46. 

(c) "Coal" means all solid fossil fuels 
classified ss anthracite, bituminous, sub-
bltumlnous, or lignite by AJ3.T-M. Des­
ignation D-388-M. 

Id) "Cyclonic flow" means a spiral tag 
movement of exhaust gases within a does 
or stack. 

(e) "Thermal dryer" means any fa­
culty In which the moisture content d 
bituminous coal Is reduced by eontatsl 
with a heated gas stream which U ex­
hausted to the atmosphere. 

(f> "Pneumatic coal-cleaning equip­
ment" means any facility which classifies 
bituminous coal by sire or separates bi­
tuminous coal from refuse by application 
of air stream (a). 

(() "Coal processing and conveying 
equipment" means any machinery used 
to reduce the sire of coal or to separate 
jxnl from refuse, and the equipment used 
to convey coal to or remove coal and 
refuse from the machinery. This In­
cludes, but Is not limited to, breakers, 
crushers, screens, and conveyor belts. 

(h) "Coal storage system" means any 
facility used to store coal except for open 
storage piles. 

(1) "Transfer and loading system" 
means any facility used to transfer and 
load coal for shipment. 

Statxlards for particulate mat-

egt&r?$d into t$*e atosaapbtsra £rem any 
thennal dryar eases which: 

(1) Contain particulate matter in ea-
&m of 0.070 g/daesa 1%M1 gy/tocf). 

(3) KxbMt » awrotot «gtaetty er 
plater. 

fb) On and after the iato on which the 
performance tort rwqrutred to fe» eon-
ducted by 160.8 U eomptetod. an msmt 
or operator subject to the provisions of 
this subpart shall sot cam* to be ffia-
charged into the atmosphere from any 
pneumatic eoal cleaning equipment, 
gases which: 

(1) Contain particulate matter in ex­
cess of 0.040 g/dscm (0.018 gr/dscf>. 

(2) Exhibit 10 permit opacity or 
greater. 

(c) On and after the date on which 
the performance test required to be con­
ducted by | 60 J is completed, an owner 
or operator subject to the provisions of 
this subpart shall not eause to be dis­
charged into the atmosphere'from any 
eoal processing taad conveying equip­
ment, coal storage system, or coal trans­
fer and loading system processing eoal, 
gases which exhibit 20 percent opacity 
or greater. 

rltance with the standards prescribed in 
as follows: 

<1) Method 5 for the concentration of 
particulate matter and associated mots-
toe eon tent, 

(3) Method 1 for sample and Telocity 
traverses, 

(t) Method 8 for velocity and tolu-
Ewtrte flow rets, and 

$4* sa*sifco4S for gas analysis. 
(b) For Method 6, the sampling time 

for each ran Is at least 60 minutes and 
the minimum sample volume is 0.85 deem 
(90 dscf) except that shorter sampling 
Umm or smaller volumes, when necessi­
tated by process variables or other fac­
tors, may be approved by the Adminis­
trator. Sampling is not to be started until 
SO minutes after start-up and is to be 
terminated before shutdown procedures 
commence. The owner or operator of the 
affected facility shall eliminate cyclonic 
flow during performance tests In a man­
ner acceptable to the Administrator. 

(c) The owner or operator shall con­
struct the facility so that particulate 
emissions from thermal dryers or pneu­
matic coal cleaning equipment can be 
accurately determined by applicable test 
methods and procedures under para­
graph (a) of this section. 

| 60.253 SfonitoHttg of operation*. 
(a) The owner or operator of any ther­

mal dryer shall install, calibrate, main­
tain, and continuously operate monitor­
ing devices as foDows: 

(1) A monitoring device for the meas­
urement of the temperature of the g»e 
stream at the exit of the thermal dryw 
on a continuous basts. The monitoring 
device is to be certified by the manu­
facturer to be accurate within ±f Fahr­
enheit 

(3) For affected facilities that use ven-
surt scrubber omission control equlp-

£nent: 
. <i) A monitoring ferine for Use eon-
ItRuous measurement of the pressure loss 
trough the veaturl constriction of the 
control equipment. The monitoring de­
vice is to bs certified by the manufac­
turer to be accurate wSt&ln ± 1 tneb 
water gage. 

(11) A monitoring device for the con­
tinuous measurement of the water sup­
ply pressure to the control equipment. 
The monitoring device la to be certified 
by the manufacturer to be accurate with­
in ± 6 percent of design water supply 
pressure. The pressure sensor or tap must 
be located close to the wster discharge 
point. The Administrator may be con­
sulted for approve] of alternative loca­
tions. 

(b) All monitoring devices under para­
graph (a) of this section are to be recali­
brated annually in accordance with pro­
cedures under I 80.18(b) (3) of this part. 

(Baa. i l $ ci U M C5«.aa A i r AsA sa t£z*B&&z& 
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I 60.252 
tor. 

(a) On and after the date on which 
the performance test required to be con­
ducted by | 80.8 Is completed, an owner 
or operator subject to the provisions of 
(his subpart shall not cause to be dls-

(gaa. U S of U u Clsaffl Air &£& fcs 

0 60.254 Test E*rth«*» «nd proradarea. 
(A) The reference methods in Ap­

pendix A of this part, except as provided 
in I 80 8(b). art us«d to determine com-

36 FR 2 4 8 7 6 , 12/23/71 (1) 

as amended 

41 FR 2 2 3 1 , 1/15/76 (26) 
42 FR 3 7 9 3 6 , 7/25/77 (64) 
4? FR 41424, 8/17/77 (68) 
42 FR 44B12, 9/7/77 (71) 
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