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SUMMARY 

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

t o t h e e n v i r o n m e n t . T h e s e i n c l u d e : v i n y l c h l o r i d e ( V C M ) , e t h y l e n e 

d i c h l o r i d e ( E D C ) , a m m o n i a , a c i d s o r b a s e s , c h l o r i n e , b e n z e n e , a n d 

e t h y l b e n z e n e . 

T h e g r e a t e s t p o t e n t i a l f o r m a j o r e n v i r o n m e n t a l i m p a c t s f r o m 

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

f a c i l i t i e s ( d o c k s a n d s t o r a g e t e r m i n a l s ) , p i p e l i n e s a n d r a i l c a r 

t r a n s p o r t a t i o n . R i s k a n a l y s i s a n d c o n t i n g e n c y p l a n n i n g i s v e r y i m p o r t a n t 

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

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

F r a s e r R i v e r i s n o t r e c o m m e n d e d . 

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

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

i n d i c a t e d t h a t " B e s t A v a i l a b l e C o n t r o l T e c h n o l o g y ( B A T ) " w i l l b e i n s t a l l e d 

t o m i n i m i z e e m i s s i o n l e v e l s . 

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

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

h a z a r d o u s . C u r r e n t l y , t h e r e a r e no h a z a r d o u s w a s t e l a n d f i l l s i n B r i t i s h 

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

c o a s t a l a r e a s s u b j e c t e d t o h i g h r a i n f a l l . 
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A P P E N D I X I I L I S T OF C H E M I C A L S FOR P O S S I B L E E X P O R T FROM A L B E R T A 

A P P E N D I X I I I E X C E R P T S FROM THE "HANDBOOK OF T O X I C AND HAZARDOUS 

C H E M I C A L S " b y M a r s h a l l S i t t i g 



1 BACKGROUND 

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

d e v e l o p m e n t , p r o d u c t i o n a n d m o v e m e n t w i t h i n t h e P r o v i n c e o f B . C . , D r . 0 . 

W i e b e , C h a i r m a n , P a c i f i c R e g i o n a l S c r e e n i n g a n d C o o r d i n a t i n g C o m m i t t e e 

r e q u e s t e d t h a t t h e D O E / D F O P e t r o c h e m i c a l T a s k F o r c e p r e p a r e a n o v e r v i e w 

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

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

c a t e g o r i e s . O n e w a s t h e m a n u f a c t u r e o f p e t r o c h e m i c a l s w i t h i n t h e P r o v i n c e , 

a n d d e m a n d e d g u a r a n t e e d , i n e x p e n s i v e s o u r c e s o f f e e d s t o c k ; a d e q u a t e a n d 

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

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

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

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

t r a n s s h i p m e n t t o e x p o r t m a r k e t s , n o t a b l y t h e P a c i f i c R i m c o u n t r i e s . 

L a t e l a s t y e a r , D r . G e o r g e W. G r o v i e r a g r e e d t o c h a i r h e a r i n g s 

u n d e r t h e B . C . N a t u r a l G a s A l l o c a t i o n P r o c e s s h e l d t o d e t e r m i n e a c t u a l 

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

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

t o f i v e b a s i c q u e s t i o n s : W h a t a r e t h e d o m e s t i c r e q u i r e m e n t s , n o w a n d i n 

t h e f u t u r e ? W h a t i s t h e d o m e s t i c s u p p l y ? W h a t p r o c e d u r e s s h o u l d t h e 

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

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

i n d u s t r i e s u s i n g s u r p l u s g a s ? T h e i n q u i r y r e p o r t i s e x p e c t e d i n M a y , 1 9 8 2 . 

S i m u l t a n e o u s l y , u n d e r t h e N a t u r a l G a s A l l o c a t i o n P r o c e s s , t h e 

B . C . M i n i s t r y o f E n e r g y , M i n e s a n d P e t r o l e u m R e s o u r c e s w i t h a s s i s t a n c e f r o m 

o t h e r p r o v i n c i a l m i n i s t r i e s a n d i n f o r m a l i n p u t f r o m m e m b e r s o f t h e D O E / D F O 

P e t r o c h e m i c a l T a s k F o r c e i s e v a l u a t i n g t h e e l e v e n n a t u r a l g a s p r o p o s a l s 

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

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

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



f e r t i l i z e r p r o j e c t s . T a k e n i n t o t a l , t h e p r o j e c t s w o u l d c o n s u m e f a r m o r e 

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

f e l t t h a t p r e s e n t B . C . s u p p l i e s w i l l o n l y s u p p o r t o n e o r t w o n e w 

p e t r o c h e m i c a l p l a n t s a n d / o r o n e L N G p r o j e c t . 

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

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

a s s e s s m e n t i n v o l v i n g e i t h e r t h e E n v i r o n m e n t a l M a n a g e m e n t A c t o r t h e P u b l i c 

U t i l i t i e s C o m m i s s i o n A c t . T h e y w i l l a l s o b e s u b j e c t t o a n i n t e n s i v e 

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

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

p l a n t w i l l h a v e t o s a t i s f y r e q u i r e m e n t s o f t h e F i s h e r i e s A c t w i t h r e s p e c t 

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

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

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

V i n y l C h l o r i d e N a t i o n a l E m i s s i o n S t a n d a r d s R e g u l a t i o n s p r o m u l g a t e d u n d e r 

t h e F e d e r a l C l e a n A i r A c t . S p i l l c o n t i n g e n c y p l a n s a n d a g o o d p r e v e n t i o n 

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

O c e a n s C a n a d a . I n a d d i t i o n , a f e d e r a l a s s e s s m e n t t h r o u g h T E R M P O L , a r e v i e w 

m e c h a n i s m a d m i n i s t e r e d b y t h e C a n a d i a n C o a s t G u a r d , i s p o s s i b l e . I n t h e 

c a s e o f T E R M P O L , E n v i r o n m e n t C a n a d a a n d F i s h e r i e s a n d O c e a n s C a n a d a 

t o g e t h e r w i t h t h e C a n a d i a n C o a s t G u a r d , w i l l u n d e r t a k e a T E R M P O L c o d e 

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

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

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

i n B . C . t o h a n d l e A l b e r t a p e t r o c h e m i c a l p r o d u c t s . T w o a l t e r n a t i v e p r o p o s e d 

s i t e s , b o t h a t P r i n c e R u p e r t , i n c l u d e t h e s o u t h e n d o f K a i e n I s l a n d ( o w n e d 

b y B . C . D e v e l o p m e n t C o r p o r a t i o n ) a n d a s i t e a t R i d l e y I s l a n d s o u t h o f t h e 

p l a n n e d c o a l t e r m i n a l ( o w n e d b y N a t i o n a l H a r b o u r s B o a r d ) . T h e f a c i l i t y 

w i l l b e e x p e c t e d t o b e g i n o p e r a t i o n i n l a t e 1 9 8 4 . I n i t i a l l y , i t w i l l h a v e 



a c a p a c i t y f o r 2 . 0 m i l l i o n t o n n e s p e r a n n u m , b u t e v e n t u a l l y w i l l h a v e a 

c a p a b i l i t y f o r 4 . 0 m i l l i o n t o n n e s p e r a n n u m . 

T h e D O E / D F O P e t r o c h e m i c a l T a s k F o r c e m e m b e r s h a v e a l r e a d y 

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

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

f o r B . C . I n t h e n e a r f u t u r e , t h e y w i l l p a r t i c i p a t e i n t h e e v a l u a t i o n o f 

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

A n d r e c e n t l y , t h e y c o m p l e t e d a r e v i e w o f t h e p e t r o c h e m i c a l i n d u s t r y ' s 

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

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

e f f e c t s o f t h e c h e m i c a l s i n v o l v e d . 



2 B . C . P E T R O C H E M I C A L D E V E L O P M E N T P R O P O S A L S 

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

A l b e r t a . S o m e 1 5 p r o j e c t s c o s t i n g a p p r o x i m a t e l y $ 5 b i l l i o n b y c o m p l e t i o n 

d a t e i n 1 9 8 6 , a r e i n t h e c o n s t r u c t i o n o r p l a n n i n g s t a g e s ( C a n a d i a n 

P e t r o l e u m A s s o c i a t i o n , 1 9 8 2 ) . I n B . C . , w i t h a n e s t i m a t e d a n n u a l s u r p l u s o f 

o n l y 5 0 - 7 5 b c f o f n a t u r a l g a s a v a i l a b l e t o t h e p e t r o c h e m i c a l i n d u s t r y , 

f e e d s t o c k i s o n e o f t h e l i m i t i n g f a c t o r s . P r o j e c t d e v e l o p m e n t p r o p o s a l s 

s u b m i t t e d l a s t D e c e m b e r a t t h e r e q u e s t o f t h e B . C . g o v e r n m e n t h a v e a 

c o m b i n e d g a s r e q u i r e m e n t o f m o r e t h a n 8 3 0 b c f p e r a n n u m a n d a t o t a l c a p i t a l 

i n v e s t m e n t o f m o r e t h a n $ 1 4 b i l l i o n . 

I n i t s D e c e m b e r 2 , 1 9 8 2 p r e s s r e l e a s e , t h e B . C . M i n i s t r y o f E n e r g y , M i n e s 

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

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

2 . 1 M i t s u i T o a t s u C h e m i c a l s I n c . 

A $ 3 2 4 - m i l l i o n p r o j e c t r e q u i r i n g 1 4 b c f o f g a s a y e a r . I t w o u l d 

p r o d u c e a m m o n i a a n d u r e a a n d h a d a p r o j e c t e d s t a r t - u p d a t e o f l a t e 1 9 8 5 o r 

e a r l y 1 9 8 6 . D u r i n g c o n s t r u c t i o n , t h e p r o j e c t w o u l d e m p l o y a w o r k f o r c e o f 

8 4 0 a n d w h e n c o m p l e t e d , p r o v i d e 2 2 4 p e r m a n e n t j o b s . T h e r e i s n o s i t e 

s p e c i f i e d f o r t h i s p r o j e c t . 

2 . 2 O c e l o t I n d u s t r i e s L t d . 

T w o p r o j e c t s w i t h a c o m b i n e d v a l u e o f $ 4 4 6 m i l l i o n r e q u i r i n g 2 5 

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

a m m o n i a a n d u r e a a n d t h e p r o j e c t h a s a 1 9 8 4 s t a r t - u p d a t e . T h e c o m p a n y ' s 

p r o p o s a l c a l l s f o r a c o n s t r u c t i o n w o r k f o r c e o f 7 0 0 a n d t h e p r o j e c t w o u l d 

c r e a t e 1 8 5 p e r m a n e n t j o b s . T h e p r o j e c t w o u l d b e l o c a t e d a t K i t i m a t . 

2 . 3 C a n t e r r a E n e r g y L t d . , E n t e r p r i s e M i n i e r e e t C h i m i q u e S u m i t o m o 

C o r p o r a t i o n . 

T h e c o n s o r t i u m p r o p o s e d a $ 1 . 6 - b i l l i o n i n v e s t m e n t i n a p r o j e c t 



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

f e r t i l i z e r a n d s o d i u m s u l p h a t e s . A n n u a l g a s r e q u i r e m e n t w o u l d b e 3 2 b c f a 

y e a r a n d t h e p r o j e c t w o u l d s t a r t u p i n 1 9 8 6 . T h e e s t i m a t e d c o n s t r u c t i o n 

w o r k f o r c e w o u l d b e 3 , 0 0 0 a n d t h e p r o j e c t w o u l d p r o v i d e 6 6 0 p e r m a n e n t j o b s . 

A s i t e i n t h e l o w e r M a i n l a n d o r o n t h e N o r t h C o a s t w o u l d b e s u i t a b l e f o r 

t h i s p r o j e c t , t h e y s a y . H o w e v e r , t h e c o n s o r t i u m h a s r e c e n t l y i d e n t i f i e d 

t w o a c c e p t a b l e L o w e r M a i n l a n d s i t e s : a 5 0 0 a c r e s i t e o n t h e w e s t e n d o f 

A n n a c i s I s l a n d , a n d a 6 5 0 a c r e s i t e o f r i v e r f r o n t i n d u s t r i a l l a n d b e t w e e n 

N e l s o n a n d N u m b e r 7 R o a d i n s o u t h e a s t R i c h m o n d , T h e R i c h m o n d l a n d f i l l 

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

2 . 4 P e t r o - C a n a d a E x p l o r a t i o n I n c . , W e s t c o a s t I n c . , W e s t c o a s t 

T r a n s m i s s i o n C o . L t d . , M i t s u i & C o . L t d . 

T h i s p r o p o s a l o u t l i n e s a $ 1 . 4 - b i 1 1 i o n p r o j e c t t o p r o d u c e 

l i q u i f i e d n a t u r a l g a s a n d w o u l d r e q u i r e 1 1 5 b c f o f g a s a n n u a l l y . S t a r t - u p 

d a t e w o u l d b e 1 9 8 7 . A t o t a l o f 1 , 5 6 5 j o b s w o u l d b e c r e a t e d d u r i n g 

c o n s t r u c t i o n a n d w h e n i n o p e r a t i o n t h e p r o j e c t w o u l d h a v e 6 9 p e r m a n e n t 

e m p l o y e e s . K i t i m a t i s t h e p r o p o s e d s i t e . 

2 . 5 B . C . R e s o u r c e s I n v e s t m e n t C o r p o r a t i o n , U n i o n O i l C o m p a n y o f 

C a l i f o r n i a , W e s t c o a s t T r a n s m i s s i o n C o . L t d . 

T h i s c o n s o r t i u m p r o p o s e d a $ 6 3 0 - m i l l i o n d e v e l o p m e n t t o p r o d u c e 

a m m o n i a a n d u r e a , w i t h a n a n n u a l g a s r e q u i r e m e n t o f 2 0 b c f . T h e 

c o n s t r u c t i o n w o r k f o r c e f o r t h e p r o j e c t , w h i c h h a s a 1 9 8 5 s t a r t - u p d a t e , 

w o u l d b e 8 5 0 a n d i t w o u l d c r e a t e 2 4 0 p e r m a n e n t j o b s . P o w e l l R i v e r , P o r t 

M e l l o n o r D u k e P o i n t a r e l i s t e d a s p o s s i b l e p r o j e c t s i t e s , d e p e n d i n g o n t h e 

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

2 . 6 C a r t e r E n e r g y L t d . , N o r a n d a G a s I n d u s t r i e s , C a n a d i a n H u n t e r 

E x p l o r a t i o n L t d . , D a e w o o I n d u s t r i a l C o . L t d . , S u m i t o m o C o r p . , 

M a r u b e n i C o r p . 

Two p r o j e c t s w i t h a c o m b i n e d v a l u e o f $ 5 . 6 b i l l i o n a r e o u t l i n e d 



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

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

t w o d e v e l o p m e n t s w o u l d b e 2 0 0 b c f a n d s t a r t - u p d a t e w o u l d b e 1 9 8 7 . T h e 

c o n s t r u c t i o n w o r k f o r c e w o u l d b e 2 , 7 0 0 a n d t h e t w o d e v e l o p m e n t s w o u l d 

c r e a t e 6 5 0 p e r m a n e n t j o b s . T h i s p r o j e c t w o u l d b e l o c a t e d s o m e w h e r e o n t h e 

N o r t h C o a s t . 

2 . 7 Dome P e t r o l e u m L t d . , T r a n s - C a n a d a P i p e l i n e s , N o v a - a n A l b e r t a 

C o r p o r a t i o n , N I C R e s o u r c e s I n c . 

T h i s p r o p o s a l o u t l i n e s a $ 3 - b i l l i o n i n v e s t m e n t t o b u i l d a p i p e ­

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

c a r r y l i q u i f i e d n a t u r a l g a s . I t w o u l d r e q u i r e 1 7 0 b c f o f g a s a y e a r a n d 

h a v e a s t a r t - u p - d a t e o f l a t e 1 9 8 5 o r e a r l y 1 9 8 6 . D u r i n g c o n s t r u c t i o n , t h e 

w o r k f o r c e w o u l d b e 1 , 6 0 0 a n d t h e d e v e l o p m e n t w o u l d c r e a t e 9 2 p e r m a n e n t 

j o b s . T h e p r o p o s a l h a s i d e n t i f i e d t h e G r a s s y P o i n t a r e a , a b o u t 2 5 

k i l o m e t e r s n o r t h o f P r i n c e R u p e r t , a s t h e p r e f e r r e d s i t e f o r t h e LNG p l a n t 

a n d m a r i n e t e r m i n a l . 

2 . 8 C a n a d i a n O c c i d e n t a l P e t r o l e u m L t d . , Dome P e t r o l e u m L t d . , 

M i t s u b i s h i C o m p a n i e s , W e s t c o a s t T r a n s m i s s i o n C o . L t d . 

T h i s c o n s o r t i u m p r o p o s e s a $ 1 . 4 - b i l l i o n p r o j e c t t o p r o d u c e 

e t h a n e - b a s e d p e t r o c h e m i c a l s . I t w o u l d r e q u i r e 3 6 b c f o f g a s a y e a r a n d 

s t a r t o p e r a t i o n s i n 1 9 8 6 . T h e d e v e l o p m e n t w o u l d i n v o l v e a n i n l a n d 

f e e d s t o c k c o m p l e x , l i k e l y n e a r C h e t w y n d , a n d a p e t r o c h e m i c a l c o m p l e x , w h i c h 

h a s b e e n c o n s i d e r e d f o r t h e P r i n c e R u p e r t a r e a , a l t h o u g h o t h e r a r e a s o f t h e 

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

w o r k f o r c e o f 4 , 5 0 0 d u r i n g i t s c o n s t r u c t i o n s t a g e a n d w h e n c o m p l e t e d , 

r e s u l t i n 6 5 2 p e r m a n e n t j o b s . 

2 . 9 W e s t c o a s t T r a n s m i s s i o n C o . L t d . 

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



t o t h e U n i t e d S t a t e s f r o m 1 9 8 9 t o 1 9 9 9 . T h i s g a s w o u l d b e r e q u i r e d t o m e e t 

t h e e x p e c t e d e x p o r t d e m a n d s w h e n e x i s t i n g c o n t r a c t s e x p i r e . T h e 

r e q u i r e m e n t s o f t h e p r o p o s a l a r e f o r 2 2 0 b c f a n n u a l l y . E x i s t i n g f a c i l i t i e s 

- w i l l b e u s e d s o t h e r e w i l l b e n o c o n s t r u c t i o n c o s t s o r w o r k f o r c e 

r e q u i r e m e n t s . 
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3 P A C I F I C C O A S T A L P L A N T AND T E R M I N A L S I T I N G 

I n s e l e c t i n g s i t e ( s ) f o r p e t r o c h e m i c a l p l a n t s a n d t e r m i n a l s , 

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

s h o u l d b e e x a m i n e d . E n v i r o n m e n t a l l y s p e a k i n g , p l a n t a n d t e r m i n a l s i t i n g 

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

z o n e . T h e f a c t t h a t b o t h t h e p r o d u c t s a n d i n t e r m e d i a r i e s a r e c o n s i d e r e d t o 

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

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

d e c i s i o n s . A c h a l l e n g e t h e r e f o r e e x i s t s f o r e n s u r i n g t h a t s i t i n g o f t h e s e 

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

r e s o u r c e s . 

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

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

3 . 1 Dow B u l k T e r m i n a l P r o p o s a l f o r T i l b u r y I s l a n d 

I n 1 9 7 8 , D o w C h e m i c a l C o m p a n y p r o p o s e d t o l o c a t e a b u l k l o a d o u t 

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

a t T i l b u r y I s l a n d a t t h e m o u t h o f t h e F r a s e r R i v e r . A j o i n t D O E / D F O r e v i e w 

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

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

I n v e s t i g a t i o n s b y Dow w i t h a s s i s t a n c e f r o m NHB i d e n t i f i e d a n a l t e r n a t e s i t e 

i n B u r r a r d I n l e t . A f e d e r a l p r e c e d e n t h a s t h e r e f o r e b e e n e s t a b l i s h e d 

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

F r a s e r R i v e r . 

3 . 2 P r e v i o u s P o r t S i t i n g a n d S e l e c t i o n S t u d i e s 

R e s p o n d i n g t o e n q u i r i e s a s t o p o s s i b l e l o c a t i o n s f o r b u l k 

c h e m i c a l p o r t a n d f o r t i d e w a t e r i n d u s t r i a l s i t e s , t h e B . C . M i n i s t r y o f 

E n v i r o n m e n t p r e p a r e d a s e t o f c r i t e r i a a p p l i c a b l e t o s e l e c t i n g p o t e n t i a l 

s i t e s ; t h e n i d e n t i f i e d p o t e n t i a l p o r t s i t e s e i t h e r a t o r w i t h i n 3 0 k m o f 

e x i s t i n g r a i l h e a d s . T w o a r e a s n o t i n c l u d e d i n t h e r e p o r t - S e c h e l t 



P e n i n s u l a a n d V a n c o u v e r I s l a n d - w e r e b o t h o f i n t e r e s t t o t h e D O E / D F O T a s k 

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

l o c a t i o n s . 

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

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

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

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

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

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

( S l a t e r a n d A b s , 1 9 8 1 ) w h i c h r e s u l t e d f r o m t h i s w o r k s h o p d i d a n a d e q u a t e 

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

e a c h o f t h e s i t e s . T h e s i t e s i n c l u d e d 9 i n t h e P r i n c e R u p e r t a r e a , 6 

w i t h i n t h e K i t i m a t a r e a , 3 w i t h i n H o w e S o u n d , 4 w i t h i n t h e V a n c o u v e r a r e a , 

a n d 4 i n t h e L o w e r F r a s e r R i v e r . No o n e s i t e w a s r e c o m m e n d e d o v e r a n o t h e r . 

I t i s n o t e d t h a t F i s h e r i e s a n d O c e a n s C a n a d a a s k e d t h a t f i s h e r i e s r e l a t e d 

c o m m e n t s b e d e l e t e d f r o m t h e r e p o r t a n d t h a t c o n t a c t o n s u c h m a t t e r s b e 

m a d e d i r e c t l y w i t h t h e D e p a r t m e n t . T h e D e p a r t m e n t f e l t t h a t a m o r e 

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

3 . 3 R S C C R e v i e w P a p e r 

A n o v e r v i e w p a p e r ( J . M i l l e n , 1 9 8 1 ) r e v i e w i n g p o s s i b l e l o c a t i o n s 

f o r m a r i n e t e r m i n a l s t o e x p o r t p e t r o c h e m i c a l p r o d u c t s v i a t h e B . C . C o a s t . 

B a s e d o n r a i l a c c e s s , s i t e c h o i c e s w e r e l i m i t e d t o t h e f o l l o w i n g a r e a s : 

- L o w e r M a i n l a n d - F r a s e r R i v e r 

- R o b e r t s B a n k 

- B u r r a r d I n l e t 

- Howe S o u n d 

- K i t i m a t 
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- P r i n c e R u p e r t - I n n e r H a r b o u r 

- R i d l e y I s l a n d 

- P o r t S i m p s o n 

T h e r e v i e w p r o v i d e d t h e f o l l o w i n g c o n c l u s i o n s : 

- T h e r e a r e v e r y f e w s i t e s o n t h e B . C . c o a s t a d e q u a t e l y s e r v e d b y 

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

v a l u a b l e e s t u a r i a l h a b i t a t . 

- T h e f o l l o w i n g s i t e s s e e m t o b e w o r t h a d e t a i l e d e x a m i n a t i o n : 

- B u r r a r d I n l e t f o r e x p a n s i o n o f e x i s t i n g t e r m i n a l s 

- Howe S o u n d - B r i t a n n i a B e a c h , e t c . 

- P o r t S i m p s o n d e p e n d i n g o n p o t e n t i a l d e v e l o p m e n t o f r a i l a c c e s s 

- R i d l e y I s l a n d 

- R o b e r t s B a n k f o r a n o n - t o x i c p r o d u c t 

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

' c o m m o n c a r r i e r ' t e r m i n a l p r o v i d i n g f a c i l i t i e s t o a l l r e q u i r i n g 

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

r e d u c e t h e p r e s s u r e t o e n c r o a c h o n m o r e s h o r e ! a n d s a n d m i n i m i z e 

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

- S i t e s s u i t a b l e f o r t e r m i n a l s s h o u l d b e r e t a i n e d f o r t h a t p u r p o s e a n d 

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

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

3 . 4 LNG S i t i n g D o c u m e n t s 

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

c o n f i d e n t i a l L N G s i t i n g d o c u m e n t s ( D u n b a r , 1 9 8 2 a n d T e r a 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 8 1 ) a r e r e f e r e n c e d . 

T h e P e t r o - C a n a d a r e p o r t ( D u n b a r , 1 9 8 2 ) u s i n g r a t i n g s i n 4 

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

s e l e c t e d K i t i m a t A r m t o b e t h e b e s t l o c a t i o n o n t h e B . C . c o a s t f o r t h e 

L N G e x p o r t t e r m i n a l o f o v e r 3 3 p o t e n t i a l s i t e s . F i v e s i t e s o n K i t i m a t A r m -

G o b e i l B a y , C l i o B a y , B i s h B a y , E m s l e y C o v e , a n d M a r k l a n d P o i n t - w e r e f o u n d 

t o b e o f a p p r o x i m a t e l y e q u a l s u i t a b i l i t y . 
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T h e D o m e r e p o r t ( T e r a E n v i r o n m e n t a l C o n s u l t a n t , 1 9 8 1 a n d t h e S w a n 

W o o s t e r E n g i n e e r i n g C o . L t d . , 1 9 8 1 ) e v a l u a t e d 2 6 p o t e n t i a l t e r m i n a l s i t e s 

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

G r a s s y P o i n t ( P o r t S i m p s o n B a y ) , C h e s n u c k n u w C r e e k / C o l e m e n C r e e k ( A l b e r n i 

I n l e t ) , B r i t a n n i a ( H o w e S o u n d ) , E m s l e y C o v e / B i s h C r e e k ( K i t i m a t A r m ) , 

T e x a d a I s l a n d ( S t r a i t o f G e o r g i a ) . G r a s s y P o i n t w a s i d e n t i f i e d a s t h e 

p r e f e r r e d t e r m i n a l l o c a t i o n . 

A s d e s c r i b e d i n s t u d i e s m e n t i o n e d a b o v e , o n l y a f e w c o a s t a l a r e a s 

s u c h a s t h e L o w e r M a i n l a n d ( P o r t o f V a n c o u v e r ) r e g i o n a n d t h e P r i n c e R u p e r t 

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

On A p r i l 6 , 1 9 8 2 , E n e r g y M i n i s t e r B o b M c C l e l l a n d a n d I n d u s t r y 

M i n i s t e r D o n P h i l l i p s a n n o u n c e d t h a t : 

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

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

p r o v i n c e , t h e r e b y e l i m i n a t i n g t h e C a n t e r r a E n e r g y L i m i t e d 

p e t r o c h e m i c a l / f e r t i l i z e r p r o j e c t p r o p o s e d f o r t h e L o w e r M a i n l a n d 

a r e a ; 

- t h e g o v e r n m e n t e n d o r s e d d e v e l o p m e n t o f a n a m m o n i a / u r e a f e r t i l i z e r 

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

- t h e g o v e r n m e n t w a s a l s o i n f a v o u r o f a n LNG p r o j e c t , a l t h o u g h g a s 

f o r s u c h a p l a n t w o u l d h a v e t o c o m e f r o m o u t s i d e B . C . 
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F E D E R A L E N V I R O N M E N T A L L E G I S L A T I V E MANDATE FOR P E T R O C H E M I C A L 

P L A N T F A C I L I T I E S , T E R M I N A L S AND A P P R O A C H E S 

4 . 1 F e d e r a l A c t s a n d E n v i r o n m e n t R e v i e w P r o c e s s e s 

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

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

- F i s h e r i e s A c t ; 

- C l e a n A i r A c t ; 

- O c e a n D u m p i n g C o n t r o l A c t ; 

- E n v i r o n m e n t a l C o n t a m i n a n t s A c t ; 

— - M i g r a t o r y B i r d s C o n v e n t i o n A c t ; 

- N a v i g a b l e W a t e r s P r o t e c t i o n A c t ; 

L - - C a n a d a S h i p p i n g A c t a n d R e g u l a t i o n s ; 

- N a t i o n a l H a r b o u r s B o a r d A c t a n d H a r b o u r C o m m i s s i o n A c t ; 

- T r a n s p o r t a t i o n o f D a n g e r o u s G o o d s A c t ; a n d 

- R a i l w a y A c t . 

-d 
- E n v i r o n m e n t a l A s s e s s m e n t a n d R e v i e w P r o c e s s ( E A R P ) ; a n d 
- T E R M P O L . 

•id 
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4 . 1 . 1 P e t r o c h e m i c a l P l a n t F a c i l i t i e s 

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

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

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

t r e a t m e n t , s t e a m o r p o w e r g e n e r a t i o n u n i t s , c o o l i n g t o w e r s , l o a d i n g d o c k s 

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

t e r m i n a l s w i l l b e d e a l t w i t h i n s e c t i o n 4 . 1 . 2 

4 . 1 . 1 . 1 F i s h e r i e s A c t 

G e n e r a l p r o v i s i o n s o f t h e F i s h e r i e s A c t u n d e r S e c t i o n s 3 1 a n d 3 3 

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

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

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

o p e r a t i o n o f p e t r o c h e m i c a l f a c i l i t i e s . I n a d d i t i o n , S e c t i o n 3 3 . ( 1 3 ) a l l o w s 

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

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

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

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

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

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

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

E n v i r o n m e n t f o r B r i t i s h C o l u m b i a . T h i s w i l l b e d e a l t w i t h i n m o r e d e t a i l 

i n t h e s e c t i o n o n F e d e r a l - P r o v i n c i a l a c c o r d s . 
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4 . 1 . 1 . 2 C l e a n A i r A c t 

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

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

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

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

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 h a v e a l s o b e e n e s t a b l i s h e d u n d e r 

t h e C l e a n A i r A c t f o r s u l p h u r d i o x i d e , c a r b o n m o n o x i d e , s u s p e n d e d 

p a r t i c u l a t e m a t t e r , o z o n e a n d n i t r o g e n d i o x i d e . 

A s w i t h t h e F i s h e r i e s A c t , f e d e r a l c o n c e r n s a r e n o r m a l l y 

i m p l e m e n t e d b y t h e M i n i s t r y o f E n v i r o n m e n t f o r B . C . t h r o u g h i t s 

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

4 . 1 . 1 . 3 O c e a n D u m p i n g C o n t r o l A c t 

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

u n d e r t h e O c e a n D u m p i n g C o n t r o l A c t . P e r m i t s a r e d e s i g n e d t o p r o t e c t h u m a n 

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

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

t h e m a r i n e e n v i r o n m e n t . 

P e t r o c h e m i c a l p l a n t s l o c a t e d i n c o a s t a l a r e a s o f B r i t i s h C o l u m b i a 

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

s p o i l s a t s e a a s a n a l t e r n a t i v e t o l a n d d i s p o s a l . U n d e r t h e O c e a n D u m p i n g 

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

w h i c h c o n t a i n h e a v y m e t a l s ( m e r c u r y , c a d m i u m , a r s e n i c , l e a d , c o p p e r , z i n c , 

c h r o m i u m ) , o r g a n o h a l o g e n c o m p o u n d s ( c h l o r i n a t e d h y d r o c a r b o n s ) , o i l s a n d 

p l a s t i c s . 

4 . 1 . 1 . 4 E n v i r o n m e n t a l C o n t a m i n a n t s A c t 

T h e E n v i r o n m e n t a l C o n t a m i n a n t s A c t i s d i r e c t e d a t t h e p r o t e c t i o n 

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

h e a l t h o r t h e e n v i r o n m e n t . 

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

p o l y e h l o r i n a t e d b i p h e n y l s ( P C B ' s ) , p o l y b r o m i n a t e d b i p h e n y l s ( P B B ' s ) , M i r e x , 

p o l y e h l o r i n a t e d t e r p h e n y l s ( P C T ' s ) a n d c h l o r o f l u r o c a r b o n s ( C F C ' s ) i n 

C a n a d i a n c o m m e r c e . P C B ' s a r e now p r o h i b i t e d f o r u s e i n new e l e c t r i c a l 

t r a n s f o r m e r s a n d c a p a c i t o r s . 

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

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

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

( H C B D ) , o r g a n o t i n s , p h t h a l i c a c i d e s t e r s , c h l o r i n a t e d p a r a f f i n s , 

c h l o r o e t h a n e s , c h l o r o e t h y l e n e s a n d c h l o r o m e t h a n e s . 

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

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

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

t h e E n v i r o n m e n t a l C o n t a m i n a n t s A c t . 

4 . 1 . 2 P e t r o c h e m i c a l T r a n s s h i p m e n t , L o a d o u t F a c i l i t i e s a n d A p p r o a c h e s 

4 . 1 . 2 . 1 F i s h e r i e s A c t 

G e n e r a l p o l l u t i o n p r o v i s i o n s o f t h e F i s h e r i e s A c t a p p l y t o t h e 

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

e v e n t s . R e f e r e n c e s e c t i o n 4 . 1 . 1 . 1 f o r m o r e d e t a i l . 

4 . 1 . 2 . 2 M i g r a t o r y B i r d s C o n v e n t i o n A c t 

R e g u l a t i o n s u n d e r S e c t i o n 3 5 o f t h i s A c t m a k e i t a n o f f e n c e f o r 

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

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

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

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

h a b i t a t s o r s a n c t u a r i e s . 

F i n e s a r e n o m i n a l h o w e v e r a n d no p e r m i t s y s t e m h a s b e e n i n c l u d e d . 

4 . 1 . 2 . 3 N a v i g a b l e W a t e r s P r o t e c t i o n A c t 

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

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

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

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

w o r k a n d t h e s i t e a n d p l a n s h a v e b e e n a p p r o v e d b y t h e M i n i s t e r o r h i s 

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

A n y o n e c o n t r a v e n i n g t h e c o n d i t i o n s may b e o r d e r e d t o r e m o v e t h e w o r k o r t o 

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

T h i s A c t i s a p p l i c a b l e t o l o a d o u t t e r m i n a l s a n d o t h e r s h o r e f a c i l i t i e s 

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

4.1.2.4 Canada Shipping Act and Regulations 

T h e A c t ' s e n v i r o n m e n t a l p r o v i s i o n s a r e t w o f o l d . T h e f i r s t d e a l s 

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

c o n s e q u e n c e s w h i c h a r i s e b e c a u s e o f t h e d i s c h a r g e . 

T h e A c t a u t h o r i z e s C a b i n e t t o m a k e r e g u l a t i o n s p r o h i b i t i n g t h e 

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

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

E x a m p l e s o f R e g u l a t i o n s i n c l u d e t h e f o l l o w i n g : 

- O i l P o l l u t i o n P r e v e n t i o n R e g u l a t i o n s - t h e d i s c h a r g e o f o i l s a n d 

p e r s i s t e n t o i l y m i x t u r e s i s p r o h i b i t e d ; 
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- P o l l u t a n t S u b s t a n c e s R e g u l a t i o n s - t h e d i s c h a r g e o f 2 1 s u b s t a n c e s 

i n c l u d i n g a r s e n i c , l e a d , m e r c u r y a n d p h o s p h o r u s i s p r o h i b i t e d ; 

a n d 

- G a r b a g e P o l l u t i o n P r e v e n t i o n R e g u l a t i o n s - t h e d i s c h a r g e o f 

g a r b a g e b u t n o t s e w a g e i s p r o h i b i t e d . 

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

i s a l s o s t i p u l a t e d . 

4 . 1 . 2 . 5 N a t i o n a l H a r b o u r s B o a r d A c t a n d H a r b o u r C o m m i s s i o n A c t 

T h e A c t s g o v e r n h a r b o u r o p e r a t i o n g i v i n g t h e r e s p e c t i v e p o r t 

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

a p r o p o s a l w i l l b e s i t e d o n N a t i o n a l H a r b o u r s B o a r d o r C o m m i s s i o n l a n d , t h e 

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

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

T h e h a r b o u r s r e l e v a n t t o B . C . u n d e r t h e NHB A c t a r e V a n c o u v e r 

a n d P r i n c e R u p e r t H a r b o u r s . T h o s e r e l e v a n t t o t h e H a r b o u r C o m m i s s i o n A c t 

a r e : F r a s e r R i v e r , N a n a i m o , N o r t h F r a s e r R i v e r a n d P o r t A l b e r n i . 

4.1.2.6 Transportation of Dangerous Goods Act 

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

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

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

c o n t r o l o r d i r e c t i o n o f t h e M i n i s t e r o f N a t i o n a l D e f e n c e , t h e t r a n s p o r t o f 

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

i n t e n t o f t h e C a n a d a S h i p p i n g A c t . 

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

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

c u r r e n t l y b e i n g d e v e l o p e d b e t w e e n t h e f e d e r a l a n d p r o v i n c i a l g o v e r n m e n t s . 
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4 . 1 . 2 . 7 R a i l w a y A c t 

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

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

o f t h e C a n a d i a n T r a n s p o r t C o m m i s s i o n ' s ( C T C ' s ) b r o a d p o w e r s f o r r e g u l a t i n g 

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

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

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

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

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

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

s u b s t a n c e s t o t h e e n v i r o n m e n t . A l s o , p r i o r t o c o n s t r u c t i o n o f new 

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

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

4 . 1 . 2 . 8 N a t i o n a l E n e r g y B o a r d A c t 

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

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

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

a n d g a s . T h e s e f u n c t i o n s a r e t h e r e s p o n s i b i l i t y o f t h e N a t i o n a l E n e r g y 

B o a r d ( N E B ) e s t a b l i s h e d u n d e r t h e A c t . I n a d d i t i o n , t h e N E B h a s d e v e l o p e d 

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

T h e N a t i o n a l E n e r g y B o a r d i s r e s p o n s i b l e t o t h e M i n i s t e r 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 . 

4 . 1 . 3 E n v i r o n m e n t a l R e v i e w P r o c e s s e s e s 

4 . 1 . 3 . 1 E n v i r o n m e n t a l A s s e s s m e n t a n d R e v i e w P r o c e s s ( E A R P ) 

E A R P i s a p p l i c a b l e t o a l l f e d e r a l d e p a r t m e n t s f o r p r o j e c t s 

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

i s i n v o l v e d . I t s e r v e s t o e n s u r e t h a t : 



19 

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

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

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

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

o r i r r e v e r s a b l e d e c i s i o n s a r e m a d e ; a n d 

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

m a k i n g a n d i m p l e m e n t a t i o n . 

U s e o f E A R P i s n o t b i n d i n g o n t h e N a t i o n a l H a r b o u r s B o a r d o r o n 

t h e H a r b o u r C o m m i s s i o n s , b u t r e m a i n s a n o p t i o n w h i c h c a n b e p u r s u e d . I t s 

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

w i t h . 

4 . 1 . 3 . 2 T E R M P O L 

T h e T E R M P O L C o d e i s a c o d e f o r r e c o m m e n d e d s t a n d a r d s f o r 

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

s h i p t e r m i n a l s t a n d a r d s , d e f i n e s s h i p t e r m i n a l s y s t e m a n a l y s i s a n d 

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

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

analysis factors. 

T h e p r o v i s i o n s o f t h e T E R M P O L C o d e a r e n o t i n t h e m s e l v e s 

m a n d a t o r y . H o w e v e r , t h e a s s e s s m e n t c r i t e r i a o f t h e C o d e a r e u s e d b y t h e 

C a n a d i a n C o a s t G u a r d i n d e t e r m i n i n g t h e t e c h n i c a l n e e d s , i f a n y , f o r m a k i n g 

r e g u l a t i o n s o r i m p l e m e n t i n g s p e c i a l p r e c a u t i o n a r y m e a s u r e s l i m i t i n g 

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

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

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

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

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

A d h e r e n c e t o t h e T E R M P O L C o d e s r e c o m m e n d a t i o n s a n d p r o c e d u r e s 

w i l l r e d u c e t h e r i s k o f m a r i n e a c c i d e n t s , m i n i m i z e t h e p o l l u t i o n h a z a r d , 

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

4 . 2 P r o v i n c i a l L e g i s l a t i o n 

C u r r e n t 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 C h e m i c a l a n d 

P e t r o l e u m I n d u s t r i e s ( B . C . P o l l u t i o n C o n t r o l B r a n c h , 1 9 7 4 ) i s s u e d u n d e r t h e 

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

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

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

i n q u i r y . H o w e v e r , a s a n i n t e r i m m e a s u r e , t h e W a s t e M a n a g e m e n t B r a n c h m a y 

i s s u e c o n t r o l r e q u i r e m e n t s o n a p l a n t - b y - p l a n t b a s i s . T h e r e f o r e , 

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

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

o f t h e W a s t e M a n a g e m e n t B r a n c h . 

P e r m i t s m a y b e a p p e a l e d t o a n i n d e p e n d e n t E n v i r o n m e n t a l A p p e a l 

B o a r d a s s p e c i f i e d b y t h e W a s t e M a n a g e m e n t A c t . 

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

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

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

e n v i r o n m e n t . 

4 . 3 F e d e r a l - P r o v i n c i a l A c c o r d s 

No f o r m a l a c c o r d h a s b e e n s i g n e d b e t w e e n E n v i r o n m e n t C a n a d a a n d 

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 d e t a i l i n g t h e w a y i n w h i c h t h e t w o 

g o v e r n m e n t a g e n c i e s w i l l i m p l e m e n t f e d e r a l l e g i s l a t i o n . 
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H o w e v e r , t h e E n v i r o n m e n t a l P r o t e c t i o n S e r v i c e h a s e s t a b l i s h e d a n 

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

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

I f a m u t u a l f e d e r a l - p r o v i n c i a l a g r e e m e n t c a n n o t b e r e a c h e d o n a 

s p e c i f i c i s s u e , t h e n t h e E n v i r o n m e n t a l P r o t e c t i o n S e r v i c e a n d / o r t h e 

D e p a r t m e n t o f F i s h e r i e s a n d O c e a n s may d e a l d i r e c t l y w i t h t h e c o m p a n y o n 

t h e m a t t e r . 
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5 P E T R O C H E M I C A L P L A N T D I S C H A R G E S AND WASTES 

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

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

p r o p o n e n t s h a v e s t a t e d t h a t t h e y w i l l i n s t a l l B e s t A v a i l a b l e C o n t r o l 

T e c h n o l o g y t o m i n i m i z e p l a n t e m i s s i o n s . 

T h e r e a r e f o u r b r o a d c a t e g o r i e s o f e m i s s i o n s a s s o c i a t e d w i t h 

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

- A t m o s p h e r i c E m i s s i o n s 

- W a s t e w a t e r D i s c h a r g e s 

- S o l i d a n d L i q u i d W a s t e s 

- S p i l l s a n d P l a n t U p s e t s 

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

s e p a r a t e l y i n S e c t i o n 7 . 

5 . 1 A t m o s p h e r i c E m i s s i o n s 

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

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

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

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

m a t e r i a l a n d p r o d u c t s t o r a g e a n d m a n u f a c t u r i n g p r o c e s s e s . O x i d e s o f 

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

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

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

t y p e o f f u e l u s e d , t y p e s o f p r o c e s s a d o p t e d , a n d t y p e o f p r o d u c t 

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

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

a n d f u g i t i v e e m i s s i o n s . 



23 

A n a s s e s s m e n t o f t h e i m p a c t o f a i r e m i s s i o n s m u s t t a k e i n t o 

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

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

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

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

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

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

5 . 2 W a s t e w a t e r D i s c h a r g e s 

M o d e r n p e t r o c h e m i c a l p l a n t s m a y b e d e s i g n e d t o m a x i m i z e w a t e r 

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

f r e s h w a t e r m a k e - u p r e q u i r e m e n t s . 

W a t e r r e u s e m a y b e a c c o m p l i s h e d b y e x t e n s i v e p r o c e s s 

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

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

t o w e r c i r c u i t . T h i s l i m i t s m a j o r d i s c h a r g e s t o c o o l i n g t o w e r b l o w d o w n , 

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

P r o c e s s w a s t e w a t e r t r e a t m e n t s t e p s m a y i n c l u d e : n e u t r a l i z a t i o n 

( p H c o n t r o l ) , o i l a n d g r e a s e r e m o v a l , t o t a l s u s p e n d e d s o l i d s a n d / o r 

dissolved solids removal, biological oxidation for the removal of organic 

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

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

S t o r m r u n o f f c o l l e c t i o n a n d t r e a t m e n t f a c i l i t i e s d e s e r v e 

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

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

C o o l i n g t o w e r b l o w d o w n r e q u i r e s t r e a t m e n t f o r t h e r e m o v a l o f 

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

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

f o u l i n g o f h e a t e x c h a n g e e q u i p m e n t . Z i n c a n d h e x a v a l e n t c h r o m i u m m a y b e 

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

w a s t e s l u d g e c o n t a i n i n g h e a v y m e t a l s . 
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5.3 S o l i d a n d L i q u i d W a s t e s 

A n u m b e r o f h a z a r d o u s s o l i d a n d l i q u i d w a s t e s may b e g e n e r a t e d 

- f r o m p e t r o c h e m i c a l p l a n t o p e r a t i o n s . T h e s e may i n c l u d e : c h l o r i n a t e d 

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

s l u d g e s . 

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

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

o f t o x i c c o m p o u n d s s u c h a s d i o x i n a r e p r e s e n t i n t h e c o m b u s t i o n o f f - g a s e s 

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

T h e p r o v i s i o n o f b e s t a v a i l a b l e c o n t r o l t e c h n o l o g y ( B A T ) f o r 

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

l i q u i d w a s t e s . A g o o d e x a m p l e a r e t h e h e a v y m e t a l s l u d g e s r e m o v e d f r o m 

c o o l i n g w a t e r b l o w d o w n . 

C u r r e n t l y , t h e r e a r e n o l a n d f i l l - t y p e o p e r a t i o n s i n B r i t i s h 

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

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

r a i n f a l l . I n f i l t r a t i o n i n t o o n - s i t e l a n d f i l l s m a y r e q u i r e l e a c h a t e 

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

A j o i n t F e d e r a l - P r o v i n c i a l c o m m i t t e e f o r h a z a r d o u s w a s t e d i s p o s a l 

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

l o c a t e d i n t h e B r i t i s h C o l u m b i a i n t e r i o r w h e r e r a i n f a l l a n d s u b s e q u e n t 

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

r e g i o n a l c o l l e c t i o n , p r e t r e a t m e n t a n d t r a n s p o r t a t i o n n e t w o r k . 

5.4 C a n t e r r a P r o p o s a l 

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

C a n t e r r a p e t r o c h e m i c a l p l a n t t o b e l o c a t e d i n t h e l o w e r m a i n l a n d . 

T h e y a r e : 
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- d i s p o s a l o f l a r g e q u a n t i t i e s o f h a z a r d o u s w a s t e s ; a n d 

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

o n t h e F r a s e r R i v e r . E x a m p l e : e t h y l e n e d i c h l o r i d e . 

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

w a s t e w a t e r d i s c h a r g e d t o t h e F r a s e r R i v e r , C a n t e r r a w i l l p r o d u c e a n u m b e r 

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

6 0 , 0 0 0 k g / d a y o f c a l c i u m a n d s o d i u m s a l t m i x t u r e c o n t a m i n a t e d w i t h 

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

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

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

U n t i l t h e C a n t e r r a p l a n t c a n m a r k e t a l l o f i t s P V C d o m e s t i c a l l y , 

s o m e E t h y l e n e D i c h l o r i d e ( E D C ) m u s t b e e x p o r t e d . T h e p r o p o s a l c a l l s f o r 

s h i p m e n t o f t h i s m a t e r i a l o n t h e F r a s e r R i v e r f r o m A n n a c i s I s l a n d o r a s i t e 

n e a r t h e R i c h m o n d l a n d f i l l . EDC i s a t o x i c m a t e r i a l t h a t w i l l s i n k i n 

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

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

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

T h e i m p a c t o f EDC o n t h e F r a s e r R i v e r e s t u a r y i s o f c o n c e r n . 

As for air pollution, concern is raised regarding the VCR 

( V a p o u r i z a t i o n o f C h l o r i n a t e d R e s i d u e s ) p r o c e s s , f o r w h i c h a b a c k u p m e a s u r e 

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

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

5 . 5 C a n o x y - D o m e P r o p o s a l 

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

a d e q u a t e l y r e v i e w t h e p r o j e c t . T h e d i s p o s a l o f h a z a r d o u s m a t e r i a l s i s o f 

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

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

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

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

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

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

V C M a n d o t h e r c o n t a m i n a n t s f r o m b e i n g r e l e a s e d i n t o t h e a t m o s p h e r e . 

5.6 W e s t c o a s t F e r t i l i z e r P r o p o s a l 

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

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

- r e m o v a l o f a m m o n i a a n d u r e a f r o m p r o c e s s w a s t e w a t e r ; 

- r e m o v a l o f z i n c a n d h e x a v a l e n t c h r o m i u m f r o m c o o l i n g t o w e r 

b l o w d o w n ; a n d 

- c o n t a m i n a t i o n o f c o o l i n g w a t e r w i t h a m m o n i a f r o m p r o c e s s v e n t s . 
* 

A m m o n i a i s b o t h a n u t r i e n t a n d a k n o w n f i s h t o x i c a n t . T h e r e f o r e , 

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

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

Z i n c a n d h e x a v a l e n t c h r o m i u m a r e t o x i c h e a v y m e t a l s . T h e s e m u s t 

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

5.7 O t h e r P r o p o s a l s 

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

6 E N V I R O N M E N T A L P R O P E R T I E S OF MAJOR C H E M I C A L S 

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

p r o p o s e d p e t r o c h e m i c a l o r f e r t i l i z e r p l a n t s h a v e b e e n l i s t e d i n A p p e n d i x I . 

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

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

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

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

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

c h e m i c a l s i n A p p e n d i x I . 

C h e m i c a l s w h i c h may b e t r a n s p o r t e d t o t h e W e s t C o a s t f r o m new 

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

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

b a s e d o n t h e f o l l o w i n g d e s i g n a t i o n s ( S i t t i g , 1 9 8 1 ) i n d i c a t i n g w h e t h e r t h e 

s u b s t a n c e i s a : 

- c a r c i n o g e n 

- p r i o r i t y p o l l u t a n t ( E P A ) 

- h a z a r d o u s s u b s t a n c e ( E P A ) 

- h a z a r d o u s w a s t e ( E P A ) 

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

i n t h e f i r s t c a t e g o r y . E P A " H a z a r d o u s S u b s t a n c e s " a r e t h o s e d e f i n e d u n d e r 

t h e U . S . C l e a n W a t e r A c t p r i m a r i l y o n t h e b a s i s o f t o x i c i t y t o a q u a t i c 

l i f e . E P A " H a z a r d o u s W a s t e s " a r e t h o s e d e f i n e d b y t h e U . S . R e s o u r c e 

C o n s e r v a t i o n a n d R e c o v e r y A c t d e a l i n g w i t h s o u r c e s , t r a n s p o r t a t i o n a n d 

d i s p o s a l o f s o l i d a n d l i q u i d w a s t e s . E P A " P r i o r i t y P o l l u t a n t s " i n c l u d e a l l 

p r i o r i t y t o x i c w a t e r p o l l u t a n t s d e f i n e d u n d e r t h e c o n s e n t d e c r e e s o f 1 9 7 6 

a n d 1 9 7 9 w h i c h r e s u l t e d i n f i n a l c r i t e r i a f o r 1 2 9 s u b s t a n c e s i n 1 9 8 0 . 

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

t h e a b o v e f o u r c a t e g o r i e s a r e s u m m a r i z e d i n T a b l e s 6 . 1 a n d 6 . 2 

r e s p e c t i v e l y . 

lad 
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T A B L E 6 . 1 MAJOR C H E M I C A L S OF E N V I R O N M E N T A L CONCERN FOR BC P R O P O S A L S 

C h e m i c a l / C o m p o u n d 

E n v i r o n m e n t a l C a t e g o r y ( a ) 

C h e m i c a l / C o m p o u n d 1 2 3 4 

A m m o n i a X 
C h l o r i d e - _ X 
E t h y l e n e D i c h l o r i d e X X X X 
H y d r o g e n C h l o r i d e - _ X _ 

M e t h a n o l - _ _ X 
S o d i u m H y d r o x i d e - _ X 
V i n y l C h l o r i d e M o n o m e r X X X 

( a ) 1 - C a r c i n o g e n 
2 - E P A P r i o r i t y P o l l u t a n t 
3 - E P A H a z a r d o u s S u b s t a n c e 
4 - E P A H a z a r d o u s W a s t e 

T A B L E 6 . 2 MAJOR C H E M I C A L S OF E N V I R O N M E N T A L CONCERN FROM A L B E R T A 

C h e m i c a l / C o m p o u n d 

E n v i r o n m e n t a l C a t e g o r y ( a ) 

C h e m i c a l / C o m p o u n d 1 2 3 4 

A c e t i c A c i d X 
A m m o n i a _ _ X _ 

B e n z e n e X X X X 
E t h y l e n e D i c h l o r i d e X X X X 
M e t h a n o l - _ _ X 
S t y r e n e M o n o m e r - _ X 
E t h y l b e n z e n e _ X X _ 
V i n y l A c e t a t e - _ X 
V i n y l C h l o r i d e M o n o m e r X X - X 

( a ) r e f e r t o T a b l e 6 . 1 
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6 . 1 A q u a t i c C o n c e r n s f o r M a j o r C h e m i c a l s 

U n d e r t h e F e d e r a l F i s h e r i e s A c t , a n y l i q u i d e f f l u e n t s r e l e a s e d 

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

f r e q u e n t e d b y f i s h m u s t b e n o n - a c u t e l y l e t h a l . E P A h a s p r o p o s e d a m b i e n t 

w a t e r q u a l i t y c r i t e r i a f o r m o s t o f t h e c h e m i c a l s o f c o n c e r n . F u r t h e r 

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

6 . 1 . 1 A m m o n i a 

A m m o n i a ( N H 3 ) i s a c o l o u r l e s s , s t r o n g l y a l k a l i n e a n d e x t r e m e l y 

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

A q u a t i c C r i t e r i a : E P A h a s p r o p o s e d a l i m i t o f 0 . 0 2 mg/1 ( a s u n i o n i z e d 

a m m o n i a ) f o r t h e p r o t e c t i o n o f f r e s h w a t e r a q u a t i c l i f e . 

6 . 2 . 1 C h l o r i n e 

C h l o r i n e ( C l 2 ) i s a g r e e n i s h - y e l l o w g a s w i t h a p u n g e n t o d o u r a n d 

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

m o s t c h e m i c a l l y r e a c t i v e o f a l l t h e e l e m e n t s . 

A q u a t i c C r i t e r i a : E P A h a s p r o p o s e d t h e f o l l o w i n g l i m i t s f o r r e s i d u a l 

c h l o r i n e i n w a t e r : 0 . 0 0 2 m g / 1 f o r s a l m o n i d f i s h a n d 0 . 0 1 m g / 1 f o r o t h e r 

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

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

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

6 . 1 . 3 E t h y l e n e D i c h l o r i d e 

E t h y l e n e D i c h l o r i d e ( C l - C H 2 = C H 2 - C 1 ) o r 1 , 2 - d i c h l o r o e t h a n e i s a 

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

w a t e r ( 0 . 8 g / 1 0 0 g ) w i t h a b o i l i n g p o i n t o f 8 4 d e g . C . 
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A q u a t i c C r i t e r i a : F o r t h e p r o t e c t i o n o f f r e s h w a t e r a q u a t i c l i f e : a c u t e 

t o x i c i t y b a s i s o f 1 1 8 m g / 1 ; c h r o n i c t o x i c i t y b a s i s o f 2 0 m g / 1 . F o r t h e 

p r o t e c t i o n o f s a l t w a t e r a q u a t i c l i f e : 1 1 3 mg/1 o n a n a c u t e t o x i c i t y 

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

w a t e r . 

6 . 1 . 4 H y d r o g e n C h l o r i d e 

H y d r o g e n c h l o r i d e ( H C 1 ) i s a c o l o u r l e s s n o n - f l a m m a b l e g a s a n d 

s o l u b l e i n w a t e r . 

A q u a t i c C r i t e r i a : H y d r o g e n c h l o r i d e w h e n d i s s o l v e d i n w a t e r f o r m s 

h y d r o c h l o r i c a c i d w h i c h l o w e r s t h e p H . E P A h a s r e c o m m e n d e d a pH r a n g e 

o f 6 . 5 - 9 . 0 t o p r o t e c t f r e s h w a t e r a q u a t i c l i f e a n d a r a n g e o f 6 . 5 -

8 . 5 f o r s a l t w a t e r . 

6 . 1 . 5 M e t h a n o l 

M e t h a n o l ( C H 3 0 H ) o r m e t h y l a l c o h o l i s a c o l o u r l e s s , f l a m m a b l e , 

v o l a t i l e l i q u i d w i t h a m i l d o d o u r a n d b o i l s a t 6 4 . 7 d e g . C . I t i s 

i n f i n i t e l y s o l u b l e i n w a t e r . 

A q u a t i c C r i t e r i a : E P A h a s r e c o m m e n d e d a n a m b i e n t o b j e c t i v e o f 3 . 6 m g / 1 

b a s e d o n h e a l t h e f f e c t s . 

6 . 1 . 6 S o d i u m H y d r o x i d e 

S o d i u m H y d r o x i d e ( N a O H ) i s a w h i t e , d e l i q u e s e n t m a t e r i a l s o l d 

a s a s o l i d o r d i s s o l v e d i n w a t e r . A q u e o u s s o l u t i o n s a r e k n o w n a s 

c a u s t i c s o d a o r l y e . 
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A q u a t i c C r i t e r i a : S o d i u m H y d r o x i d e w h e n d i s s o l v e d i n w a t e r w i l l r a i s e 

t h e p H . E P A h a s r e c o m m e n d e d a pH r a n g e o f 6 . 5 - 9 . 0 t o p r o t e c t 

f r e s h w a t e r a q u a t i c l i f e a n d a r a n g e o f 6 . 5 - 8 . 5 t o p r o t e c t s a l t w a t e r 

a q u a t i c l i f e . F o r d r i n k i n g w a t e r a pH o f 5 . 0 - 9 . 0 h a s a l s o b e e n 

r e c o m m e n d e d . 

6 . 1 . 7 V i n y l C h l o r i d e M o n o m e r 

V i n y l c h l o r i d e m o n o n e r ( C H 2 = C H C 1 ) o r c h l o r o e t h y l e n e / 

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

t e m p e r a t u r e . I t i s u s u a l l y h a n d l e d a n d s t o r e d i n l i q u i d f o r m . VCM i s 

s l i g h t l y s o l u b l e i n w a t e r ( 0 . 1 1 g / l O O g 0 2 5 d e g . C ) . 

A q u a t i c C r i t e r i a : F o r t h e p r o t e c t i o n o f h u m a n h e a l t h - p r e f e r a b l y z e r o . 

T h e r e a r e n o a m b i e n t w a t e r q u a l i t y c r i t e r i a f o r t h e p r o t e c t i o n o f 

f r e s h w a t e r a n d s a l t w a t e r a q u a t i c l i f e . 

6 . 1 . 8 A c e t i c A c i d 

A c e t i c A c i d ( C H 3 - C 0 0 H ) o r e t h a n o u s a c i d i s a c o l o u r l e s s l i q u i d 

w i t h a c h a r a c t e r i s t i c p u n g e n t v i n e g a r - l i k e o d o u r . 

A q u a t i c C r i t e r i a : E P A h a s p r o p o s e d a n a m b i e n t l e v e l o f 0 . 3 5 m g / 1 b a s e d o n 

h e a l t h e f f e c t s . 

6 . 1 . 9 B e n z e n e 

B e n z e n e ( C 6 H 6 ) i s a c o l o u r l e s s , v o l a t i l e , h i g h l y f l a m m a b l e l i q u i d 

w i t h a c h a r a c t e r i s t i c o d o u r . 
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A q u a t i c C r i t e r i a : F o r t h e p r o t e c t i o n o f f r e s h w a t e r a q u a t i c l i f e : 5 . 3 mg/1 

o n a n a c u t e t o x i c i t y b a s i s . F o r s a l t w a t e r : 5 . 1 m g / 1 o n a n a c u t e t o x i c i t y 

b a s i s . T o p r o t e c t h u m a n h e a l t h - p r e f e r a b l y z e r o . 

6 . 1 . 1 0 E t h y l b e n z e n e 

E t h y l b e n z e n e ( C 6 H 5 C H - C H 2 ) i s a c o l o u r l e s s , f l a m m a b l e l i q u i d w i t h 

a p u n g e n t a r o m a t i c o d o u r . Bp o f 1 3 6 d e g . C . 

A q u a t i c C r i t e r i a : F o r t h e p r o t e c t i o n o f f r e s h w a t e r a q u a t i c l i f e : 3 2 m g / 1 

o n a n a c u t e t o x i c i t y b a s i s . F o r s a l t w a t e r : 4 . 3 m g / 1 o n a n a c u t e t o x i c i t y 

b a s i s . T o p r o t e c t h u m a n h e a l t h : 0 . 0 0 1 4 m g / 1 . 

H e a l t h H a z a r d : C a u s e s s m a r t i n g o f t h e s k i n a n d f i r s t - d e g r e e b u r n s o n s h o r t 

e x p o s u r e ; m a y c a u s e s e c o n d a r y b u r n s o n l o n g e x p o s u r e . O d o u r T h r e s h o l d : 

1 4 0 p p m . 

6 . 1 . 1 1 S t y r e n e M o n o m e r 

S t y r e n e ( C 6 H 5 C H = C H 2 ) o r s t y r e n e m o n o m e r o r v i n y l b e n z e n e i s a 

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

o d o u r . B p o f 1 4 5 d e g . C . 

A q u a t i c C r i t e r i a : T h e U S N a t i o n a l A c a d e m y o f S c i e n c e s / N a t i o n a l R e s e a r c h 

C o u n c i l h a s p r o p o s e d a n o - a d v e r s e e f f e c t s l i m i t o f 0 . 9 m g / 1 f o r d r i n k i n g 

w a t e r . 

H e a l t h H a z a r d : S e v e r e s k i n i r r i t a n t ; c a u s e s s e c o n d a n d t h i r d d e g r e e b u r n s 

o n s h o r t c o n t a c t a n d i s v e r y i n j u r i o u s t o t h e e y e s . H a r m f u l i f s w a l l o w e d . 
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6 . 1 . 1 2 V i n y l A c e t a t e 

V i n y l a c e t a t e ( C H 3 - C 0 0 H - C H 2 ) o r v i n y l a c e t a t e m o n o m e r i s a 

c o l o u r l e s s f l a m m a b l e l i q u i d w i t h a B p o f 7 3 d e g . C . 

A q u a t i c C r i t e r i a : No a m b i e n t w a t e r q u a l i t y c r i t e r i a h a s b e e n p r o p o s e d f o r 

t h i s c h e m i c a l . F i s h b i o a s s a y s h a v e s h o w n v i n y l a c e t a t e t o b e a c u t e l y 

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

- 9 6 h o u r T L m o f 1 8 mg/1 t o b l u e g i l l i n f r e s h w a t e r 

- 4 8 h o u r L C 5 0 g r e a t e r t h a n 1 0 0 mg/1 t o f l o u n d e r i n s a l t w a t e r 

H e a l t h H a z a r d : t e m p o r a r y s m a r t i n g o f e y e s o r r e s p i r a t o r y s y s t e m i f p r e s e n t 

i n h i g h c o n c e n t r a t i o n s . 
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7 P E T R O C H E M I C A L S P I L L S AND G A S E O U S R E L E A S E S 

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

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

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

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

c o m b i n a t i o n o f b o t h o f t h e s e f a c t o r s . 

F l a m m a b l e c h e m i c a l s p r e s e n t f i r e a n d e x p l o s i o n h a z a r d s . 

I g n i t i o n may r e s u l t i n d e a t h a n d i n j u r y t o e m p l o y e e s a n d l o c a l r e s i d e n t s 

a n d m a j o r l o s s o f e q u i p m e n t o r p r o p e r t y . 

I n h i l a t i o n o f c o r r o s i v e o r t o x i c c h e m i c a l s s u c h a s a m m o n i a a n d 

c h l o r i n e may a l s o r e s u l t i n d e a t h o r s e r i o u s i n j u r y t o h u m a n s . T h e 

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

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

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

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

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

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

s p i l l s may r e n d e r i t u n f i t f o r h u m a n c o n s u m p t i o n . S o m e c h e m i c a l s may 

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

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

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

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

S p i l l s t o l a n d m a y d e s t r o y v e g e t a t i o n a n d c o n t a m i n a t e s o i l s 

a n d g r o u n d w a t e r . 

D u e t o t h e p o t e n t i a l f o r 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 f r o m 

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

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

a c c i d e n t a l r e l e a s e s . A t e c h n i q u e k n o w n a s " p o t e n t i a l p r o b l e m a n a l y s i s " 
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m a y b e u s e d f o r t h i s p u r p o s e . I t c o n s i s t s o f t h r e e s t e p s : 

- p r o b l e m a n t i c i p a t i o n 

- t h r e a t a s s e s s m e n t ( r i s k a n a l y s i s ) 

- f o l l o w u p a c t i o n 

P r o b l e m a n t i c i p a t i o n i n v o l v e s a s k i n g t h e q u e s t i o n " w h a t c o u l d g o 

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

s p i l l e v e n t s . T h r e a t a s s e s s m e n t o r r i s k a n a l y s i s i n v o l v e s d e t e r m i n i n g t h e 

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

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

r e d u c e t h e t h r e a t o r a c c e p t t h e r i s k m u s t t h e n b e m a d e . 

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

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

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

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

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

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

m e a s u r e s may b e r e q u i r e d . 

T h i s process is quite general and applies to the evaluation of 
e q u i p m e n t , p r o c e d u r e s a n d t r a i n i n g r e q u i r e m e n t s r e q u i r e d f o r p r e v e n t i o n a n d 

m i t i g a t i o n ( c o n t i n g e n c y p l a n n i n g ) o f s p i l l s . 

R e d u n d a n t o r b a c k u p e q u i p m e n t a n d c o n t a i n m e n t d e v i c e s may b e 

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

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

c o n s i d e r a t i o n s , b u f f e r z o n e s , c l e a n u p e q u i p m e n t a n d c o n t i n g e n c y p l a n s may 

b e u s e d t o r e d u c e t h e e n v i r o n m e n t a l i m p a c t s o f s p i l l e v e n t s . 
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T e r m i n a l S i t e S e l e c t i o n f o r Dome P e t r o l e u m L i m i t e d . " A c o n f i d e n t i a l 

r e p o r t , 1 9 8 1 . 
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F o r e w o r d 

T h i s h a n d b o o k p r e s e n t s c o n c i s e c h e m i c a l , h e a l t h a n d s a f e t y i n f o r m a t i o n o n 
n e a r l y 6 0 0 t o x i c a n d h a z a r d o u s c h e m i c a l s , s o t h a t r e s p o n s i b l e d e c i s i o n s c a n b e 
m a d e b y c h e m i c a l m a n u f a c t u r e r s , s a f e t y e q u i p m e n t p r o d u c e r s , t o x i c o l o g i s t s , i n ­
d u s t r i a l s a f e t y e n g i n e e r s , w a s t e d i s p o s a l o p e r a t o r s , h e a l t h c a r e p r o f e s s i o n a l s , a n d 
t h e m a n y o t h e r s w h o m a y h a v e c o n t a c t w i t h o r i n t e r e s t i n t h e s e c h e m i c a l s d u e 
t o t h e i r o w n o r t h i r d p a r t y e x p o s u r e . 

I n c l u d e d i n t h e b o o k are all o f t h e s u b s t a n c e s w h o s e a l l o w a b l e c o n c e n t r a t i o n s 
i n w o r k p l a c e air a r e a d o p t e d o r p r o p o s e d b y t h e A m e r i c a n C o n f e r e n c e o f G o v ­
e r n m e n t a l I n d u s t r i a l H y g i e n i s t s ( A C G I H ) , all o f t h e s u b s t a n c e s c o n s i d e r e d t o 
d a t e i n t h e S t a n d a r d s C o m p l e t i o n P r o g r a m o f t h e N a t i o n a l I n s t i t u t e o f O c c u p a ­
t i o n a l S a f e t y a n d H e a l t h ( N I O S H ) , all o f t h e p r i o r i t y t o x i c w a t e r p o l l u t a n t s d e ­
f i n e d b y 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 ( E P A ) , a n d most o f t h e 
c h e m i c a l s i n t h e f o l l o w i n g c l a s s i f i c a t i o n s : E P A h a z a r d o u s w a s t e s ; " E P A 

h a z a r d o u s s u b s t a n c e s ; c h e m i c a l s r e v i e w e d b y E P A i n C h e m i c a l H a z a r d In­
f o r m a t i o n P r o f i l e s ( C H I P S ) d o c u m e n t s ; and chemicals reviewed i n N I O S H In­
f o r m a t i o n Profile documents. 

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

d u m p s i t e s h a s b e e n w i d e l y p u b l i c i z e d . In l a t e 1 9 8 0 t h e E P A i m p o s e d l o n g - d e ­
l a y e d r e g u l a t i o n s g o v e r n i n g t h e h a n d l i n g o f h a z a r d o u s w a s t e s - f r o m c r e a t i o n t o 
d i s p o s a l . P r e r e q u i s i t e t o c o n t r o l o f h a z a r d o u s s u b s t a n c e s , h o w e v e r , is k n o w l e d g e 
of t h e e x t e n t o f p o s s i b l e d a n g e r a n d t o x i c e f f e c t s p o s e d b y a n y p a r t i c u l a r c h e m ­
i c a l . T h i s b o o k p r o v i d e s t h e p r e r e q u i s i t e s . 

T h e c h e m i c a l s a r e p r e s e n t e d a l p h a b e t i c a l l y a n d e a c h is c l a s s i f i e d as a " c a r c i n o ­
g e n , " " h a z a r d o u s s u b s t a n c e , " " h a z a r d o u s w a s t e , ' a n d / o r a ' p r i o r i t y t o x i c p o l l u ­
t a n t " - a s d e f i n e d b y t h e v a r i o u s f e d e r a l a g e n c i e s , a n d e x p l a i n e d i n t h e c o m p r e ­
h e n s i v e I n t r o d u c t i o n t o t h e b o o k . 
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v i Foreword 

Data is furnished, to the extent currently available, on any or all of these im­
portant categories: 

Chemical Description Routes of Entry 
Code Numbers Harmful Effects and Symptoms 
DOT Designation Points of Attack 
Synonyms Medical Surveillance 
Potential Exposure First Aid 
Incompatibilities Personal Protective Methods 
Permissible Exposure Limits in Air Respirator Selection 
Determination in Air Disposal Method Suggested 
Permissible Concentration in Water References 
Determination in Water 
Essentially the book attempts to answer six questions about each compound 

(to the extent information is available): 

(1) What is it? 
(2) Where do you encounter it? 
(3) How much can one tolerate? 
(4) How docs one measure it? 
(5) What are its harmful effects? 
(6) How does one protect against it? 
An outstanding and noteworthy feature of this book is the Index of Carcino­

gens. 
This book will thus be a valuable addition to industrial and medical libraries. 
Advanced composition and production methods developed by Noyes Data are 

employed to bring these durably bound books to you in a minimum of time. 
Special techniques are used to close the gap between "manuscript and com­
pleted book. Industrial technology is progressing so rapidly that time-honored, 
conventional typesetting, binding and shipping methods are no longer suitable. 
•We have bypassed the delays in the conventional hook publishing cycle and pro­
vide the user with an effective and convenient means of reviewing up-to-date in­
formation in depth. 

The alphabetical table of contents serves as a subject index and provides easy 
access to the information contained in the book. 

ABOUT THE AUTHOR 

Marshall Sittig, a chemical engineer, is President arid Managing 
Director of Sittig & Noyes, International Chemical and Process 
Industries Consultants, and was formerly with E.I. Du Pont de 
Nemours & Co., Inc. in chemicals manufacturing, Ethyl Corpo­
ration in liaison between research and sales, and Princeton Uni­
versity as Director of Governmental Relations. 
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I n t r o d u c t i o n 

.asi 

•.mt 

The toxic chemicals problem in the United States and indeed in all the world 
is a frightening problem with news stories about Love Canal, the Valley of the 
Drums, the Valley of Death in Brazil and the like. All these generate.«motional 
responses, often from people uninformed about science or technology. On 
the other hand, one encounters some industrialists who tell us that toxic chemi­
cals are present in nature and that industrial contributions are just the price we 
have to pay for progress. Somewhere in between lies the truth-or at least an area 
in which we can function. It is the aim of this book to present data on specific 
industrial chemicals from an unemotional point of view so that decisions can be 
made by: 

Chemicals manufacturers 
Protective safety equipment producers 
Toxicologists 
Industrial hygienists 
Lawyers 
Doctors 
Industrial safety engineers 
Analytical chemists 
Industrial waste disposal operators 
Legislators 
Enforcement officials 
First aid squad members 
Fire department personnel 
Schoolteachers 
The informed public 

This book gives the highlights of available data on nearly 600 important toxic 
and hazardous chemicals. Importance is defined by inclusion in official and semi­
official listings as follows: 

• All the substances whose allowable concentrations in workplace 
air are adopted or proposed by the American Conference of 
Government Industrial Hygienists as of 1980 (over 500 sub-
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s t a n c e s ) . In t h e i n t e r e s t s o f c o n s e r v i n g s p a c e , h o w e v e r , d e t a i l e d 
e n t r i e s are n o t g i v e n f o r " n u i s a n c e p a r t i c u l a t e s " n o r f o r s i m p l e 
a s p h y x i a n t s . 

• A l l t h e s u b s t a n c e s c o n s i d e r e d t o d a t e i n t h e S t a n d a r d s C o m p l e ­
t i o n P r o g r a m b y t h e N a t i o n a l I n s t i t u t e o f O c c u p a t i o n a l S a f e t y 
a n d H e a l t h ( s o m e 3 8 0 s u b s t a n c e s ) . 

• A l l t h e p r i o r i t y t o x i c w a t e r p o l l u t a n t s d e f i n e d b y 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 as a r e s u l t o f c o n s e n t d e c r e e s i n 
1 9 7 6 a n d 1 9 7 9 w h i c h r e s u l t e d i n d r a f t c r i t e r i a i n 1 9 7 9 a n d f i n a l 
c r i t e r i a i n 1 9 8 0 ( f o r 6 5 p o l l u t a n t s a n d classes o f p o l l u t a n t s w h i c h 
y i e l d e d 1 2 9 s p e c i f i c s u b s t a n c e s ) . 

• M o s t o f t h e c h e m i c a l s i n t h e f o l l o w i n g c a t e g o r i e s : (1) E P A " H a z ­
a r d o u s w a s t e s " as d e f i n e d u n d e r t h e R e s o u r c e C o n s e r v a t i o n 
a n d R e c o v e r y A c t i n A p r i l 1 9 8 0 ( A - 5 2 ) ; (2) E P A " h a z a r d o u s 
s u b s t a n c e s " as d e f i n e d u n d e r t h e C l e a n W a t e r A c t ; (3) c h e m i c a l s 
w h i c h E P A has m a d e t h e s u b j e c t o f C h e m i c a l H a z a r d s I n f o r m a ­
t i o n P r o f i l e s o r " C H I P S " r e v i e w d o c u m e n t s ; a n d (4) c h e m i c a l s 
w h i c h N I O S H has m a d e t h e s u b j e c t o f " i n f o r m a t i o n P r o f i l e " 
r e v i e w d o c u m e n t s . 

A l l t h i s i n f o r m a t i o n f r o m U . S . G o v e r n m e n t s o u r c e s has b e e n s u p p l e m e n t e d 
b y a c a r e f u l s e a r c h o f , a n d c i t a t i o n s t o , p u b l i c a t i o n s f r o m t h e U n i t e d K i n g d o m , 
E u r o p e a n a n d J a p a n e s e s o u r c e s as w e l l as U n i t e d N a t i o n s a n d W o r l d H e a l t h 
O r g a n i z a t i o n p u b l i c a t i o n s . 

T h e r e s u l t , w e b e l i e v e , is a h a n d b o o k t h a t is m o r e t h a n a h a n d b o o k . W h e n 
o n e l o o k s at m o s t h a n d b o o k s , o n e s i m p l y e x p e c t s t o get n u m e r i c a l d a t a . H e r e , 
w e have t r i e d w h e r e v e r p o s s i b l e t o r e f e r e n c e t h e s o u r c e o f t h e n u m e r i c a l v a l u e s 
a n d t o p r o v i d e a l i t e r a t u r e r e f e r e n c e t o s o m e s o r t o f t i m e l y r e v i e w d o c u m e n t 
w h i c h o p e n s t h e d o o r t o a m u c h w i d e r f i e l d o f p u b l i s h e d m a t e r i a l s . 

T h i s b o o k c o v e r s a b o u t 2!4 t i m e s as m a n y c o m p o u n d s as a n e a r l i e r w o r k b y 
t h e s a m e a u t h o r e n t i t l e d Hazardous and Toxic Effects of Industrial Chemicals. 
F u r t h e r , it c o v e r s e a c h i t e m o n a b r o a d e r , m o r e c o m p r e h e n s i v e b a s i s . T h e r e are 
a b o u t 100 c a r c i n o g e n s i d e n t i f i e d in t h e present volume. 

A s p o i n t e d o u t i n M a y 1 9 8 0 b y t h e T o x i c S u b s t a n c e s S t r a t e g y C o m m i t t e e , 
an i n t e r a g e n c y g r o u p , i n a r e p o r t t o P r e s i d e n t C a r t e r ( A - 4 7 ) : 

E x p o s u r e s t o t o x i c s u b s t a n c e s are l i n k e d t o a v a r i e t y o f h e a l t h 
p r o b l e m s . T h e i m m e d i a t e e f f e c t s o f h i g h level e x p o s u r e s f o r a s h o r t 
t i m e i n c l u d e b u r n s , r a s h e s , n a u s e a , loss o f e y e s i g h t , a n d f a t a l p o i s o n ­
i n g . P r o l o n g e d e x p o s u r e t o l o w d o s e s c a n c a u s e c h r o n i c l u n g disease 
( e . g . , f r o m c o a l o r c o t t o n d u s t ) , h e a r t disease ( f r o m e x p o s u r e t o 
c a d m i u m o r c a r b o n m o n o x i d e ) , s t e r i l i t y ( f r o m d i b r o m o c h l o r o p r o -
p a n e - D B C P ) , a n d k i d n e y , l i v e r , b r a i n , n e r v e , a n d o t h e r d a m a g e . 
E x p o s u r e t o i n d u s t r i a l s o l v e n t s c a n c a u s e d e p r e s s i o n , a n d c a r b o n 
d i s u l f i d e w o r k e r s are a s s o c i a t e d w i t h a h i g h e r s u i c i d e rate t h a n t h e 
g e n e r a l p o p u l a t i o n . A l t h o u g h m o s t c h e m i c a l s d o n o t c a u s e c a n c e r s , 
e x p o s u r e t o s o m e h a s b e e n l i n k e d t o c a n c e r . S o m e w o r k e r s e x p o s e d 
t o a s b e s t o s , e v e n f o r a s h o r t t i m e , h a v e d e v e l o p e d a r a r e c a n c e r o f 
t h e c h e s t a n d s t o m a c h l i n i n g s 3 0 t o 4 0 y e a r s a f t e r i n i t i a l e x p o s u r e . 
V i n y l c h l o r i d e gas is l i n k e d t o a rare l i v e r c a n c e r , t o a b r a i n c a n c e r , 
a n d p o s s i b l y t o l u n g c a n c e r . D i e t h y l s t i l b e s t r o l ( D E S ) , w h e n t a k e n b y 

pregnant * 
vaginal car 
sons. Met ! 

m e n t s o n 
p o i s o n i n g , 

A single subs 
r o u t e a n d level 
p r o d u c e d in sut 
N a t i o n a l O c c u [ 
w h i c h m o r e tha< 
B a n k of the ^ 
( h u m a n a n d an 
s t a n c e s w e r e cr 
c o u l d suggest d i 

T a b l e 1: 

Substance 

Acetone 
Acrylonitrile 
Ammonia 
Asbestos 
Cresol 
Dichloromethanr 
Diethylene glyco 
2-Ethoxyethanol 
Ethylene glycol 
Lead 
Methyl ethyl ket 
2-Methyl-2,4-p«n 
Oxalic acid 
Phenol 
Sodium h y d r o x u 

Sulfuric acid 
Talc 
1,1,1-Trichloroe 
Trichloroethyler 

Source: Natioi 

E a c h c h e m 
l i n e o r c h e c k l 
t i o n was a v a i l ; 

U n d e r the 
i n d i c a t i n g whc 

• A c ; 
n a t u 
whet 
giver 
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pregnant women to prevent miscarriages, led to increased risk of 
vaginal cancer in their daughters and abnormal sexual organs in their 
sons. Methylmercury, formed by the action of bacteria in sedi­
ments on mercury metal and on mercuric ions, can cause acute 
poisoning, deafness, brain damage, and a range of birth defects. 

A single substance can have several kinds of adverse effects, depending on the 
route and level of exposure. Some effects of exposure to chemicals which are 
produced in substantial quantities are shown in Table 1. Chemicals listed in the 
National Occupational Hazard Survey were preselected for all chemicals to 
which more than 100,000 workers are potentially exposed. The Toxicology Data 

' Bank of the National Library of Medicine was then searched for evidence 
(human and animal) of chronic or acute effects for all targets, and the 19 sub­
stances were chosen to illustrate the multiple target effects. Other data bases 
could suggest different target specificity. 

LJ"- Table 1: Selected High Volume Substances and Effects of Exposure 

Central 
Nervous Reproductive Pulmonary 

^ t e c j Substance Kidney Liver System System System Skin 
om. Acetone x x x x 
| t n Acrylonitrile x x 

Ammonia x x x x 
u " - Asbestos x 

hen Cresol x x x x x 
-re, Dichloromethane x x x x x 
ies Diethylene glycol x x x x x x 

\M^r\i 2-Ethoxyethanol x x x x x x 
Ethylene glycol x x x 
Lead x x x x 

jy Methyl ethyl ketone x x x x x 
Is. 2-Methyl-2,4-pentanediol x x 

Oxalic acid 
Phenol 

lad 

x „ * x 
* x x 

x x v 
Sodium hydroxide x x 

"Sulfuric acid „ x x 

Talc 
1,1,1-Trichloroethane 
Trichloroethylene 

x x 
X v x

 x X X x 
X X x x 

Source: National Institute for Occupational Safety and Health, 1979 

Each chemical covered in this volume has been discussed using the same out­
line or checklist of topics, and these have been filled in to the extent informa­
tion was available. 

Under the title of each substance, there are first four "bulleted" designations 
indicating whether the substance is: 

• A carcinogen (the agency making such a determination, the 
nature of the carcinogenicity-whether human or animal and 
whether positive or suspected, and a literature reference are 
given in each case); 
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• A " h a z a r d o u s s u b s t a n c e " as d e f i n e d b y 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 p r i m a r i l y o n t h e basis o f t o x i c i t y t o a q u a t i c 
l i f e ( A - 5 1 ) . 

• A " h a z a r d o u s w a s t e " o r " h a z a r d o u s w a s t e c o n s t i t u e n t " as d e ­
f i n e d b y 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 ( A - 5 2 ) . 

• A " p r i o r i t y t o x i c p o l l u t a n t " as d e f i n e d b y 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 ( A - 5 3 ) . 

T h e n e a c h s u b s t a n c e has d a t a f u r n i s h e d t o t h e e x t e n t a v a i l a b l e , u n d e r e a c h 
o f t h e f o l l o w i n g categories' . 

D e s c r i p t i o n 
C o d e N u m b e r s 
D O T D e s i g n a t i o n 
S y n o n y m s 
P o t e n t i a l E x p o s u r e 
I n c o m p a t i b i l i t i e s 
P e r m i s s i b l e E x p o s u r e L i m i t s i n A i r 
D i ' t w m i n a l i o n i n A i l 
P e r m i s s i b l e C o n c e n t r a t i o n i n W a t e r 
D e t e r m i n a t i o n i n W a t e r 
R o u t e s o l E n t r y 
H a r m f u l E f f e c t s a n d S y m p t o m s 
P o i n t s o f A t t a c k 
M e d i c a l S u r v e i l l a n c e 
F i r s t A i d 
P e r s o n a l P r o t e c t i v e M e t h o d s 
R e s p i r a t o r S e l e c t i o n 
D i s p o s a l M e t h o d S u g g e s t e d 
R e f e r e n c e s 

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

D e s c r i p t i o n : T h e c h e m i c a l f o r m u l a , t h e c o l o r , the o d o r a n d t h e m e l t i n g o r 
b o i l i n g p o i n t are g i v e n . S t r u c t u r a l f o r m u l a s are g i v e n i n t h e cases o f c o m p l e x 
m o l e c u l e s . 

C o d e N u m b e r s : T h r e e d i f f e r e n t c o d e n u m b e r s are g i v e n f o r e a c h m a t e r i a l if 
t h e y h a v e b e e n a s s i g n e d : 

(1) T h e C h e m i c a l A b s t r a c t S e r v i c e R e g i s t r y n u m b e r . It is s i m p l y 
g i v e n as C A S X X X - X X - X . It c a n be u s e d t o p r o v i d e access t o t h e 
M E D L A R S ® c o m p u t e r i z e d l i t e r a t u r e r e t r i e v a l services o f t h e 
N a t i o n a l L i b r a r y o f M e d i c i n e i n W a s h i n g t o n , D C . 

(2) T h e N I O S H R e g i s t r y o f T o x i c E f f e c t s o f C h e m i c a l S u b s t a n c e s 
( R T E C S ) n u m b e r is s i m p l y g i v e n as R T E C S A B X X X X X X X 
( A - 4 9 ) . It is a 9 - d i g i t n u m b e r a n d c a n a l s o be u s e d t o p r o v i d e 
access t o u p d a t e d d e t a i l e d p r i n t o u t s f r o m t h e ' M E D L A R S ® 
services c i t e d a b o v e . 

(3) T h e U n i t e d N a t i o n s n u m b e r s ( A - 4 6 ) f o r i n d i v i d u a l c h e m i c a l 
c o m m o d i t i e s . T h e s e n u m b e r s are n o w b e i n g u t i l i z e d b y t h e 
U . S . D e p a r t m e n t o f T r a n s p o r t a t i o n ( A - 5 0 ) t o assist i n t h e d e s i g ­
n a t i o n o f h a z a r d o u s m a t e r i a l s . In s o m e cases a n N A n u m b e r 
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Introduction t> 

^ which is a North American identification number (A-50) is 
cited in parentheses when a UN number has not been assigned. 

Use of these identification numbers for hazardous materials will (a) serve to 
verify descriptions of chemicals; (b) provide for rapid identification of materials 

"** " when it might be inappropriate or confusing to require the display of lengthy 
chemical names on vehicles; (c) aid in speeding communication of information 
on materials from accident scenes and in the receipt of more accurate emergency 

;<; > 1 response information; and (d) provide a means for quick access to immediate 
'™' emergency response information in the Emergency Response Guidebook (A-56). 

In this latter volume, the various compounds are simply given ' ID Numbers" 
or identification numbers which correspond closely (but not precisely) to the 
UN listing (A-46) and to the earlier DOT listing (A-50). 

^ DOT Designation: The U.S. Department of Transportation (A-50) has pub­
lished listings of chemical substances which give a hazard classification and 

1 required labels. The DOT designations are defined as follows: 

^ Hazardous Material - A substance or material which has been determined by 
the U.S. Secretary of Transportation to be capable of posing an unreasonable 

, risk to health, safety, and property when transported in commerce., and which 
has been so designated. 

lm> Explosive — Any chemical compound, mixture, or device, the primary or 
common purpose ol which is to function by explosion, i.e., with substantially 

i instantaneous release of gas and heat, unless such compound, mixture, or device 
is otherwise specifically classified. 

Class A Explosive — Detonating or otherwise of maximum hazard. The nine 
types of Class A explosives are defined in Section 173.53 of CFR Title 49 

• Transportation. 
imi Class B Explosive — In general, function by rapid combustion rather than 

• ' t 0 detonation and include some explosive devices such as special fireworks, flash 
° r v powders, etc. Flammable hazard. 

" Class C Explosive — Certain types of manufactured articles containing Class A 
1 or Class B explosives, or both, as components but in restricted quantities, and 

, e x certain types of fireworks. Minimum hazard. 
! Blasting Agents - A material designed for blasting which has been tested and 

' bd found to be so insensitive that there is very little probability of accidental 
initiation to explosion or of transition from deflagration to detonation. 

| Combustible Liquid — Any liquid having a flash point above 100°F and below 
200°F. 

Corrosive Material — Any liquid or solid that causes visible destruction of 
human skin tissue or a liquid that has a severe corrosive rate on steel. 

Flammable Liquid - Any liquid having a flash point below 100°F. 

Pyrophoric Liquid — Any liquid that ignites spontaneously in dry or moist 
air at or below 130°F. 

Compressed Gas - Any material or mixture having in the container a pres­
sure exceeding 40 psia at 70'F, or a pressure exceeding 104 psia at 130°F; or 
any liquid flammable material having a vapor pressure exceeding 40 psia at 
100°F. 

Lai 
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6 H a n d b o o k o f T o x i c a n d H a z a r d o u s C h e m i c a l s 

Flammable Gas — A n y c o m p r e s s e d gas m e e t i n g the r e q u i r e m e n t s f o r l o w e r 
f l a m m a b i l i t y l i m i t , f l a m m a b i l i t y l i m i t r a n g e , f l a m e p r o j e c t i o n , o r f l a m e p r o p a ­
g a t i o n c r i t e r i a as s p e c i f i e d i n S e c t i o n 173.300(b) o f C F R T i t l e 49. 

Nonflammable Gas — A n y c o m p r e s s e d gas o t h e r t h a n a f l a m m a b l e c o m ­
p r e s s e d gas. 

Flammable Solid — A n y s o l i d m a t e r i a l , o t h e r t h a n a n e x p l o s i v e , w h i c h is 
l i a b l e to cause f i r e s t h r o u g h f r i c t i o n , r e t a i n e d h e a t f r o m m a n u f a c t u r i n g o r 
p r o c e s s i n g , o r w h i c h c a n be i g n i t e d r e a d i l y a n d w h e n i g n i t e d b u r n s so v i g o r ­
o u s l y a n d p e r s i s t e n t l y as t o c r e a t e a s e r i o u s t r a n s p o r t a t i o n h a z a r d . 

Organic Peroxide — A n o r g a n i c c o m p o u n d c o n t a i n i n g t h e b i v a l e n t - O - O -
s t r u c t u r e a n d w h i c h m a y be c o n s i d e r e d a d e r i v a t i v e o f h y d r o g e n p e r o x i d e w h e r e 
o n e o r m o r e o f t h e h y d r o g e n a t o m s h a v e b e e n r e p l a c e d b y o r g a n i c r a d i c a l s 
m u s t b e c l a s s e d as an o r g a n i c p e r o x i d e . 

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

Poison A — E x t r e m e l y D a n g e r o u s P o i s o n s : P o i s o n o u s gases o r l i q u i d s o f s u c h 
n a t u r e t h a t a v e r y s m a l l a m o u n t o f the gas, o i v a p o i o l the l i q u i d , m i x e d w i t h 
air is d a n g e r o u s t o l i f e . 

Poison B — Less D a n g e r o u s P o i s o n s : S u b s t a n c e s , l i q u i d s , o r s o l i d s ( i n c l u d i n g 
pastes a n d s e m i s o l i d s ) , o t h e r t h a n C l a s s A o r I r r i t a t i n g M a t e r i a l s , w h i c h a t e 
k n o w n t o be so t o x i c t o m a n as t o a f f o r d a h a z a r d t o h e a l t h d u r i n g t r a n s p o r t a ­
t i o n ; o r w h i c h , i n t h e a b s e n c e o f a d e q u a t e d a t a o n h u m a n t o x i c i t y , are p r e ­
s u m e d t o be t o x i c t o m a n . 

Irritating Material — A l i q u i d o r s o l i d s u b s t a n c e w h i c h u p o n c o n t a c t w i t h 
f i r e o r w h e n e x p o s e d t o air gives o f f d a n g e r o u s o r i n t e n s e l y i r r i t a t i n g f u m e s , 
b u t n o t i n c l u d i n g a n y p o i s o n o u s m a t e r i a l . C l a s s A . 

Etiologic Agent — A v i a b l e m i c r o o r g a n i s m , o r i t s t o x i n w h i c h causes o r m a y 
c a u s e h u m a n d i s e a s e . 

Radioactive Material — A n y m a t e r i a l , o r c o m b i n a t i o n o f m a t e r i a l s , that 
s p o n t a n e o u s l y emits i o n i z i n g r a d i a t i o n , a n d h a v i n g a s p e c i f i c a c t i v i t y g r e a t e r 
t h a n 0.002 m i c r o c u r i e s p e r g r a m . 

Other Regulated Materials - A n y m a t e r i a l t h a t d o e s n o t m e e t t h e d e f i n i t i o n 
o f a h a z a r d o u s m a t e r i a l , o t h e r t h a n a c o m b u s t i b l e l i q u i d i n p a c k a g i n g s h a v i n g a 
c a p a c i t y o f 110 g a l l o n s o r l e s s , a n d is s p e c i f i e d as an O R M m a t e r i a l o r t h a t 
possesses o n e o r m o r e o f the c h a r a c t e r i s t i c s d e s c r i b e d i n O R M - A t h r o u g h E 
b e l o w . N o t e : an O R M w i t h a f l a s h p o i n t o f 100° t o 200° F , w h e n t r a n s p o r t e d 
w i t h m o r e t h a n 110 g a l l o n s i n o n e c o n t a i n e r s h a l l be c l a s s e d as a c o m b u s t i b l e 
l i q u i d . 

O R M - A : A m a t e r i a l w h i c h has an a n e s t h e t i c , i r r i t a t i n g , n o x i o u s , 
t o x i c , o r o t h e r s i m i l a r p r o p e r t y a n d w h i c h c a n c a u s e e x t r e m e 
a n n o y a n c e o r d i s c o m f o r t t o passengers a n d c r e w i n t h e e v e n t o f 
l e a k a g e d u r i n g t r a n s p o r t a t i o n . 

O R M - B : A m a t e r i a l ( i n c l u d i n g a s o l i d w h e n w e t w i t h w a t e r ) 
c a p a b l e o f c a u s i n g s i g n i f i c a n t d a m a g e t o a t r a n s p o r t v e h i c l e o r 
vessel f r o m l e a k a g e d u r i n g t r a n s p o r t a t i o n . M a t e r i a l s m e e t i n g o n e 
or b o t h of the f o l l o w i n g c r i t e r i a are O R M - B m a t e r i a l s : (a) a 
l i q u i d s u b s t a n c e t h a t has a c o r r o s i o n rate e x c e e d i n g 0.250 i n c h 
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per year (IPY) on aluminum (nonclad 7075-T6) at a test tem­
perature of 130 F. An acceptable test is described in NACE 
Standard TM-01-69. 

ORM-C: A material which has other inherent characteristics not 
described as an ORM-A or ORM-B but which make it unsuitable 
for shipment, unless properly identified and prepared for trans­
portation. 

ORM-D: A material such as a consumer commodity which, 
though otherwise subject to the regulations of this section, 
presents a limited hazard during transporation due to its form, 
quantity and packaging. 

ORM-E: A material that is not included in any other hazard 
class. Materials in this class include: (a) hazardous waste; (b) 
hazardous substances, which means a quantity of a material 
offered for transportation in one package, or transport vehicle 
when the material is not packaged, that equals or exceeds the 
reportable quantity (RQ) specified for the material in EPA 
regulations at 40 CFR Parts 116 and 117. "Hazardous waste" 
means any material that is subject to the hazardous waste mani-, 
fest requiiements of the EPA specified in 40 CFR Part 202 or 
would be subject to these requirements absent an interim authori­
zation to a state under 40 CFR Part 123, Subpart F. 

The following are offered to explain additional terms used in preparation of 
hazardous materials for shipment. 

Consumer Commodity - (See OHM D.) A mateiial that is packaged or dis­
tributed in a form intended and suitable for sale through retail sales agencies or 
instrumentalities for consumption by individuals for purposes of personal care 
or household use. This term also includes drugs and medicines. 

Flash Point — The minimum temperature at which a substance gives off 
flammable vapors which in contact with spark or flame will ignite. 

Forbidden — The hazardous material is one that must not be offered or 
accepted for transportation. 

Limited Quantity — The maximum amount of a hazardous material; as 
specified in those sections applicable to the particular hazard class, for which 
there are specific exceptions from the requirements. 

Spontaneously Combustible Material (Solid) - A solid substance (including 
sludges and pastes) which may undergo spontaneous heating or self-ignition 
under conditions normally incident to transportation or which may upon 
contact with the atmosphere undergo an increase in temperature and ignite. 

Water Reactive Material (Solid) — Any solid substance (including sludges 
and pastes) which, by interaction with water, is likely to become spontaneously 
flammable or to give off flammable or toxic gases in dangerous quantities. 

Synonyms: Some of the more commonly used synonyms are given for each 
compound as well as some of the more common registered trade names. 

Potential Exposure: A brief indication is given of the nature of exposure to 
each compound in the industrial environment. Where pertinent, some indica­
tions are given of background concentration and occurrence from other than 
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i n d u s t r i a l d i s c h a r g e s s u c h as w a t e r p u r i f i c a t i o n p l a n t s . O b v i o u s l y i n a v o l u m e 
o f t h i s s i z e , t h i s c o v e r a g e m u s t be v e r y b r i e f . A d d i t i o n a l i n f o r m a t i o n o n n u m b e r s 
o f w o r k e r s e x p o s e d a n d s p e c i f i c o c c u p a t i o n s w h i c h m a y be e x p o s e d are a v a i l ­
able f r o m t h e N a t i o n a l I n s t i t u t e o f O c c u p a t i o n a l S a f e t y a n d H e a l t h . 

It is o f c o u r s e r e c o g n i z e d t h a t n o n o c c u p a t i o n a l e x p o s u r e s m a y be i m p o r t a n t 
as w e l l a n d t h e r e a d e r i s r e f e r r e d t o a n E P A r e v i e w d o c u m e n t o n t h e t o p i c 
( A - 5 5 ) f o r m o r e d e t a i l . 

Incompatibilities: I m p o r t a n t , p o t e n t i a l l y h a z a r d o u s i n c o m p a t i b i l i t i e s o f 
e a c h s u b s t a n c e are l i s t e d w h e r e a v a i l a b l e . T h e s e are p r i m a r i l y d r a w n f r o m 
i n f o r m a t i o n d e v e l o p e d u n d e r t h e N I O S H S t a n d a r d s C o m p l e t i o n P r o g r a m ( A - 4 ) . 

Permissible Exposure Limits in A i r : T h e p e r m i s s i b l e e x p o s u r e l i m i t ( P E L ) , 
as f o u n d i n 2 9 C F R 1 9 1 0 . 1 0 0 0 as of J a n u a r y 1 9 7 7 , has b e e n c i t e d as t h e F e d e r a l 
s t a n d a r d w h e r e o n e e x i s t s . W h e r e N I O S H h a s p u b l i s h e d a r e c o m m e n d e d r e v i s i o n 
t o t h e O S H A r e g u l a t i o n , t h e N I O S H r e c o m m e n d e d l e v e l is a l s o n o t e d . W h e r e 
t h e A m e r i c a n C o n f e r e n c e of G o v e r n m e n t a l I n d u s t r i a l H y g i e n i s t s ( A C G I H ) 
has r e c o m m e n d e d r e v i s i o n o f t h e O S H A r e g u l a t i o n a n d N I O S H has n o t , t h e 
A C G I H revised t h r e s h o l d l i m i t v a l u e ( T L V ® ) is a l s o n o t e d . 

E x c e p t w h e r e o t h e r w i s e n o t e d , t h e P E L s are w o r k - s h i f t t i m e - w e i g h t e d average 
( T W A ) l e v e l s . C e i l i n g levels a n d T W A s a v e r a g e d o v e r o t h e r t h a n f u l l w o r k - s h i f t s 
are n o t e d . 

W h e r e t h e F e d e r a l s t a n d a r d a n d t h e A C G I H ( 1 9 8 0 ) v a l u e are i d e n t i c a l , t h e 
A C G I H d e s i g n a t i o n is i m p l i e d b u t n o t s t a t e d , i n o r d e r t o c o n s e r v e s p a c e . 

T h e s h o r t - t e r m e x p o s u r e l i m i t ( S T E L ) v a l u e s are d e r i v e d f r o m t h e A C G I H 
p u b l i c a t i o n ( A - 6 ) . T h i s v a l u e is t h e m a x i m a l c o n c e n t r a t i o n t o w h i c h w o r k e r s 
c a n be e x p o s e d f o r a p e r i o d u p t o 15 m i n u t e s c o n t i n u o u s l y w i t h o u t s u f f e r i n g 
f r o m : i r r i t a t i o n ; c h r o n i c o r i r r e v e r s i b l e t i s s u e c h a n g e ; o r n a r c o s i s o f s u f f i c i e n t 
degree t o i n c r e a s e a c c i d e n t p r o n e n e s s , i m p a i r s e l f - r e s c u e , o r m a t e r i a l l y r e d u c e 
w 6 r k e f f i c i e n c y , p r o v i d e d t h a t n o m o r e t h a n f o u r e x c u r s i o n s p e r d a y are p e r ­
m i t t e d , w i t h at least 6 0 m i n u t e s b e t w e e n e x p o s u r e p e r i o d s , a n d p r o v i d e d t h a t 
t h e d a i l y T W A a l s o is n o t e x c e e d e d . 

T h e " i m m e d i a t e l y D a n g e r o u s t o L i f e o r H e a l t h " ( I D L H ) c o n c e n t r a t i o n 
( A - 4 ) is l i s t e d i n e i t h e r p p m o r m g / m 3 . T h i s c o n c e n t r a t i o n r e p r e s e n t s a m a x i ­
m u m l e v e l f r o m w h i c h o n e c o u l d e s c a p e w i t h i n 3 0 m i n u t e s w i t h o u t a n y e s c a p e -
i m p a i r i n g s y m p t o m s o r a n y i r r e v e r s i b l e h e a l t h e f f e c t s . 

Determination in Air: T h e c i t a t i o n s t o a n a l y t i c a l m e t h o d s are d r a w n f r o m 
v a r i o u s s o u r c e s , s u c h as: 

• The N I O S H " P o c k e t G u i d e " ( A - 4 ) w h i c h s u m m a r i z e s i n f o r m a t i o n 
f r o m the S t a n d a r d s C o m p l e t i o n P r o g r a m . W h e r e r e f e r e n c e s are 
g i v e n t o N I O S H M e t h o d S e t l e t t e r s o r n u m b e r s , t h e c o m p l e t e 
m e t h o d s m a y be f o u n d i n P B r e p o r t s a v a i l a b l e f r o m t h e N a t i o n a l 
T e c h n i c a l I n f o r m a t i o n S e r v i c e , S p r i n g f i e l d , V i r g i n i a , u s i n g t h e 
f o l l o w i n g o r d e r n u m b e r s : 

Set Codt 
A 
B 
C 
D 
E 
F 

N T I S N o . 

PB245850 
PB245851 
PB245852 
PB245935 
PB246148 
PB246149 

S e t C o d e 
G 

N T I S N o . 

PB265026 
PB265027 
PB265028 
PB263959 
PB254227 
PB250159 

Set C 

M 
N 
O 
P 
Q 
R 
S 

• A pi 
t a b u i 
metis 
techr 

P e r m i s s i 
are d r a w n t 

- TI 
lis 

- TI 
l'i 

- TI 
di 

- TI 
ID' 
S O 

D e t e r m i 
p r i m a r i l y I 
p o l l u t a n t ai 

R o u t e s 
s u b s t a n c e a 
( A - 4 ) b u t a i 

H a r m f u l 
p u b l i c a t i o n : 
d r a f t c r i t e r 
s o u r c e s . Th< 

- EP 
inc 

- NI 

- E P 
i n c 

P o i n t s o ' 
t h e N I O S H 
p o i n t s o f at' 

M e d i c a l 
p u b l i c a t i o n 
t r e a t m e n t a 
( A - 3 5 ) whir 
P r o g r a m . 
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Set Code NTIS No. Set Code NTIS No. 
M PB265029 T PB262404 
N PB258433 U PB262405 
0 PB262402 V PB262542 
P PB258434 w PB262406 
Q PB258435 
R PB262403 Set 1 PB271712 
S PB263871 Set 2 PB271464 

• A publication of the DuPont Company (A-1) which summarizes in 
tabular form most of the A C G I H threshold limit values, sampling 
methods, sample sizes, suggested sampling rates and analytical 
techniques for airborne substances. 

Permissible Concentrations in Water: The permissible concentrations in water 
are drawn from various sources also, including: 

— The U.S. Environmental Protection Agency's "red book" pub­
lished in 1976 (A-3). 

— The National Academy of Sciences/National Research Council 
publication. Drinking Water and Health published in 1977 (A-2). 

— The priority toxic pollutant criteria published by U.S. E P A in 
draft form in 1979 and in final form in 1980 (A-53). 

— The multimedia environmental goals for environmental assess­
ment study conducted by E P A (A-37). Values are cited from this 
source when not available from other sources. 

D e t e r m i n a t i o n i n W a t e r : The sources of information in this area have been 
primarily U.S. E P A publications including the test piocedures lot priority 
pollutant analysis (A 54). 

R o u t e s o f E n t r y : The toxicologically important routes of entry of each 
substance are listed. These are primarily taken from the NIOSH Pocket Guide 
(A-4) but are drawn from other sources as well (A 5). 

H a r m f u l E f f e c t s a n d S y m p t o m s : These ate primarily drawn from NIOSH 
publications (A 4) and (A b) but ate supplemented hum inloitnation horn the 
draft criteria documents for priority toxic pollutants (A-33) and from other 
sources. The other sources include: 

— E P A Chemical Hazard Information Profiles (CHIPS) cited under 
individual entries. 

— NIOSH Information Profiles cited under individual entries. 

— E P A Health and Environmental Effect Profiles cited under 
individual entries. 

Points of Attack: This category is based in part on the "Target Organs" in 
the NIOSH Pocket Guide (A-4) but the title has been changed as many of the 
points of attack are not organs (blood, for example). 

M e d i c a l S u r v e i l l a n c e : This information is drawn primarily from a NIOSH 
publication (A-5). Where additional information is desired in areas of diagnosis, 
treatment and medical control, the reader is referred to a private publication 
(A-35) which is adapted from the products of the NIOSH Standards Completion 
Program. 
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First Aid: Simple first aid procedures are listed for response to eye contact, 
skin contact, inhalation, and ingestion of the toxic substance as drawn to a large 
extent from the NIOSH Pocket Guide (A-4) but supplemented by information 
from recent commercially available volumes in the U.S. (A-39), in the U.K. 
(A-44MA-48) and in Japan (A-38). 

Personal Protective Methods: This information is drawn heavily from NIOSH 
publications (A-4MA-5) and supplemented by information from the U.S. (A-39), 
the U.K. (A-48) and Japan (A-38). 

Respirator Selection: Whereas in all the other categories, it has been at­
tempted to provide guidance in brief readable English, it has been necessary in 
the interest of brevity to use hieroglyphics to designate respirator selection. A 
condensed table of allowable respirator use is provided from a NIOSH tabulation 
(A-4) when available. Each line of this item lists a maximum use concentration 
(in ppm, mg/m 3, /ig/m 3, or mppcf) or condition (e.g., escape) followed by a 
series of codes representing classes of respirators. Individual respirator codes 
are separated by slanted (/) lines. 

The recommendations lot respirator use are based upon the OSHA permis­
sible exposure level. Any approved respirator of a given category can be utilized 
at any concentration equal to, or less than, the category s listed maximum use 
concentration for the toxic substance of interest. Codes employed for the 
various categories of respirator are as follows: 

CCR 
CCRAG 
CCRAGF 
CCRAGFHiE 

CCROV 
CCROVAG 
CCROVAGF 

"CCROVD 
CCROVDM 
CCROVDMF 
CCROVDM FuPest 

CCROVDMPest 

CCROVDPest 
CCROVF 
CCROVFuHiE 
CCROVFD 
CCROVFDM 
CCROVFDMFuPest 

CCROVFDMPest 

CCROV FDPest 

CCROVFFuHiE 

CCROVFHiEP 

CCROVFS 

Chemical cartridge respirator 
Chemical cartridge respirator with acid gas cartridge(s) 
CCRAG with a full facepiece 
CCRAG with a full facepiece and with a high-efficiency 

filter 
Chemical cartridge respirator with organic vapor cartridge(s) 
CCROV with acid gas cartridge(s) 
CCROV with acid gas cartridge(s) and full facepiece 
CCROV with dust filter 
CCROV with dust and mist filter 
CCROV with dust and mist filter and full facepiece 
CCROV with dust, mist, and fume filter, including 

pesticide respirators meeting these requirements 
CCROV with dust and mist filter, including pesticide 

respirators meeting these requirements 
CCROV with dust filter, including pesticide respirators 
CCROV with full facepiece 
CCROV with fume or high-efficiency filter 
CCROV with full facepiece and dust filter 
CCROV with full facepiece and dust and mist filter 
CCROV with full facepiece and dust, mist and fume filter, 

including pesticide respirators meeting these requirements 
CCROV with full facepiece and dust and mist filter, includ­

ing pesticide respirators meeting these requirements 
CCROV with dust filter and full facepiece, including pesti­

cide respirators with full facepiece 
CCROV with full facepiece and fume or high-efficiency 

filter 
CCROV with high-efficiency particulate filter and full 

facepiece 
CCROV with full facepiece providing protection against 

the specific compound of concern 

CCROVHiEP 
CCROVHiEPes 

CCROVS 

D 
DM 
DMFu 
DMXS 
DMXSPest 

DMXSQ 
DMXSQPest 

DXS 
DXSPest 
DXSQ 
FuHiEP 
FuHiEPS 

GMAG 

G M A G H i E 
G M A G P 
G M A O S 

G M O V 

GMOVc 
GMOVfb 
GMOVAG 
GMOVAGF 

GMOVAGHiE 
GMOVAGP 
GMOVD 
GMOVDFuMPe:. 

GMOVDM 
GMOVDMPest 

GMOVF 
GMOVFFuHiE 

GMOVFHiE 
GMOVFP 
GMOVHiEP 
GMOVP 
GMOVPPest 

GMPest 

GMS 

GMSc 
GMSfb 
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CCROVHiEP 
CCROVHiEPest 

CCROVS 

D 
DM 
DMFu 
DMXS 
DMXSPest 

DMXSQ 
DMXSQPest 

DXS 
DXSPest 
DXSQ 
FuHiEP 
FuHiEPS 

GMAG 

GMAGHiF. 
GMAGP 
GMAGS 

GMOV 

GMOVc 
GMOVfb 
GMOVAG 
GMOVAGF 

GMOVAGHiE 
GMOVAGP 
GMOVD 
GMOVDFuMPest 

GMOVDM 
GMOVDMPest 

GMOVF 
GMOVFFuHiE 

GMOVFHiE 
GMOVFP 
GMOVHiEP 
GMOVP 
GMOVPPest 

GMPest 

GMS 

GMSc 
GMSfb 

CCROV with high-efficiency particulate filter 
CCROV with high-efficiency filter, including pesticide 

respirators meeting these requirements 
CCROV providing protection against the specific 

compound of concern 
Dust mask 
Dust and mist respirator 
Dust, mist, and fume respirator 
DM, except single-use respirators 
DM, except single-use respirators, including pesticide 

respirators 
DM, except single-use and quarter-mask respirators 
DM, except single-use and quarter-mask respirators includ­

ing pesticide respirators 
Dust mask, except single-use 
Dust mask, except single-use, including pesticide respirators 
Dust mask, except single-use and quarter-mask respirators 
Fume or high-efficiency particulate respirator 
FuHiEP providing protection against the specific compound 

of concern 
Gas mask with an acid gas canister (chin-style or front- or 

back-mounted canister) 
GMAG with high-efficiency filter 
GMAG with particulate litter 
GMAG providing protection against the specilic compound 

of concern 
Gas mask with organic vapor canister (chin-style or front-

or back-mounted canister) 
Chin-style GMOV 
Front- or back-mounted GMOV 
GMOV providing protection against acid gases 
GMOV, with full facepiece, providing protection against 

acid gases 
GMOV with high-efliciency filter and acid gas canister 
GMOV with acid gas canister and particulate filter 
GMOV with dust filter 
GMOV with dust, fume, and mist filter, including pesti­

cide respirators meeting these requirements 
GMOV with dust and mist filter 
GMOV with dust and mist filter, including pesticide 

respirators 
GMOV with full facepiece 
GMOV with full facepiece and fume or high-efficiency 

filter 
GMOV with full facepiece and high-efficiency filter 
GMOV with full facepiece and particulate filter 
GMOV with high-efficiency particulate filter 
GMOV with particulate filter 
GMOV with particulate filter, including pesticide 

respirators 
Gas mask with pesticide canister (chin-style or front- or 

back-mounted canister) 
Gas mask with canister providing protection against the 

compound of concern (chin-style or front- or back-
mounted canister) 

GMS with chin-mounted canister 
GMS with front- or back-mounted canister 
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GMS with full facepiece 
GMS with high-efficiency filter 
GMS with organic vapor canister 8 n d particulate filter, 

including pesticide respirators meeting these require­
ments 

GMS with particulate filter 
High-efficiency particulate respirator 
HiEP with acid gas cartridge 
HiEP with full facepiece 
HiEP or a fume filter respirator 
HiEP with full facepiece, including pesticide respirators 

meeting these requirements 
HiEP, including pesticide respirators meeting these 

requirements 
Mist respirator, except single-use 
Mist respirator, except single-use and quarter-mask 

respirator 
Powered air-purifying respirator with organic vapor 

cartridge and high-efficiencv paniculate filter 
PAPCCROVHiEP with full facepiece 
PAPCCROVHiEP with full facepiece, including pesti­

cide respirators meeting these requirements 
Powered air-purifying respirator with high-efficiency filter 
PAPHiE with full fncepioce 
PAPHiE with organic vapor cartridge 
PAPHiE with organic vapor cartridge and full facepiece 
PAPHiE, including pesticide respirators meeting these 

requirements 
Supplied-air respirator 
Type C SA operated in pressure-demand or other positive 

pressure or continuous-flow mode 
SA with full facepiece, helmet, or hood 
Type C SA with full facepiece operated in pressure-demand 

or other positive pressure mode or with full facepiece, 
helmet, or hood operated in continuous-flow mode 

Sell-contained breathing apparatus 
SCBA with full facepiece 
SCBA with full facepiece operated in pressure-demand 

or other positive pressure mode 

Disposal Method Suggested: The disposal methods for various chemical sub­
stances have been drawn from earlier works by this author on disposal, incinera­
tion and landfill disposal (A-31) as well as a more recent volume (A-32) which 
treats pesticide disposal methods more specifically. Another source is a recent 
book on the degradation of chemical carcinogens (A-43). 

References: The general bibliography for this volume follows immediately. 
It includes general reference sources and references dealing with analytical 
methods. 

GMSF 
GMSHiE 
GMSOVPPest 

GMSP 
HiEP 
HiEPAG 
HiEPF 
HiEPFu 
HiEPFPest 

HiEPPest 

MXS 
MXSQ 

PAPCCROVHiEP 

PAPCCROVFHtEP 
PAPCCROVFHiEPPest 

PAPHiE 
PAPHiE F 
PAPHiEOV 
PAPHiEOVF 
PAPHiEPest 

SA 

SA:PD,PP,CF 

SAF 
SAF.PD.PP.CF 

SCBA 
SCBAF 
SCBAF:PD,PP 

to: 

The references at the end of individual product entries are generally restricted 

— references dealing only with that particular compound; 

— references which in turn contain bibliographies giving references 
to the original literature on toxicological and other behavior 
of the substance in question. 

(A-1) 

(A-2) 

(A-3) 

(A-4) 

(A-5) 

(A-6) 

(A-7) 

(A-8) 

(A-9) 

(A-10) 

E.I. 
An„ 
pi ie 

Nat. 
DC, 

U .S. 
Wasi 

Nati 
Pod 
78 2 

Nati. 
Dise, 
No.'. 

Ame 
Limit 
room 
ACG 

Wort I 
Britis 

Altsh. 
of Crc 
1180 

Diggle 
Anhyc 

Natior 
of An 
Public. 
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