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I 

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

s tudy  and  improve  marine o i l   s p i l l  countermeasures  on  the West Coast 
o f  Canada. The emphasis i n   t h e  Year I r e p o r t   i s   o n   s p i   1 1   p o t e n t i   a 1  
i n   r e l a t i o n   t o   c o a s t a l   o i l   p r o d u c t s   s h i p m e n t s   r a t h e r   t h a n  on   ma jo r  

c r u d e   s p i l l s   f r o m   o f f s h o r e   t a n k e r s .   F i r s t   d e s c r i b e d   a r e   o i l   s p i   1 1  

l e g i s l a t i o n ,   c o n t i n g e n c y   p l a n n i n g   a n d   a c t i o n   p l a n s   p e r t i n e n t   t o  
government, i n d u s t r y   a n d   p u b l i c   o r g a n i z a t i o n s .  The r e p o r t   t h e n  

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

Coast , d iscusses   chemica l   countermeasures   and  der ives  a r a t i n g  of 
e q u i p m e n t   a v a i l a b i l i t y .  The d i s t r i b u t i o n  of  manpower i n  B.C. i n  

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

h i s t o r i c a l   s l i c k   i n c i d e n t s ,   s i g n i f i c a n t   s p i   1 1   e v e n t s  , v e s s e l  

c a s u a l t i e s ,   m a r i n e   t r a f f i c   d e n s i t i e s   a n d   o i l   p r o d u c t s   a n n u a l  
f r e q u e n c i e s   o f   v i s i t s .  One o f   t h e s e ,   s l i c k   i n c i d e n t s ,   i s   e x a m i n e d  

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

c o n c l u s i o n s   a r e   i n c l u d e d   t o   s u g g e s t  how W e s t   C o a s t   o i l   s p i   1 1  

countermeasures  can  be  improved. 



RESUME 

C e  rapport  a n a l y s e ,   e n   d ' e t a i l ,  l e s  r g s u l t a t s   o b t e n u s ,   a u   c o u r s  

d e  l a  premiere a n n 6 e   d ' a p p l i c a t i o n   d ' u n   p r o g r a m m e   b i e n n a l ,  q u i  a 

6 t 6  m i s  sur  p i ed  p o u r   6 t u d i e r  e t  amgliorer l e s  mesures d e   l u t t e  

c o n t r e  l e s  d 6 v e r s e m e n t s   d ' h y d r o c a r b u r e s ,  s u r  l a  c8te ouest  d u  

C a n a d a .  En premier l i e u ,  o n   t r o u v e   u n e   d e s c r i p t i o n   d e s  l o i s ,  

d e s   p l a n s  e t  des  mesures d '  u r g e n c e   a d o p t e s  p a r  l e  g o u v e r n e m e n t ,  

l ' i ' n d u s t r i e  e t  l e s  o r g a n i s m e s  p u b l i c s  e n  matiere d e  

d e v e r s e m e n t s .   P u i s   v i e n t   l ' i n v e n t a i r e   d u  materiel  e x i s t a n t ,  y 

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

rEcup6rer l e s  p r o d u i t s   d E v e r s G s ,  e t  1 ' E v a l u a t i o n   d e   s o n   d e g r e   d e  

d i s p o n i b i l i t g .  La r g p a r t i t i o n   e n  C.-B. d e s  r e s s o u r c e s  

d i s p o n i b l e s   e n   m a i n - d ' o e u v r e  e s t  a u s s i  a n a l y s g e .   P l u s i e u r s  

G l g m e n t s  d e  r i s q u e   s o n t   e x a m i n G s ,   n o t a m m e n t  l e s  a c c i d e n t s  

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

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

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

p g t r o l i e r s .  Parrni c e s  facteurs, c e l u i  de la f o r m a t i o n  d e  n a p p e s  

e s t  e x a m i n 5  e n   f o n c t i o n  d u  m a t g r i e l  d e  n e t t o y a g e   d i s p o n i b l e ,  

a f i n  d e  d s l i m i t e r  l e s  z o n e s  ca t iP res  p a r t i c u l i s r e m e n t  

v u l n g r a b l e s .  En c o n c l u s i o n ,   o n   p r o p o s e   d i v e r s   m o y e n s  

d ' a m g l i o r e r  les  mesures d e  l u t t e  c o n t r e  ces d g v e r s e m e n t s ,   s u r  l a  

c 6 t e  oues t .  
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CONCLUSIONS 

The c o n c l u s i o n s   w h i c h   f o l l o w   r e f l e c t   t h e   p r i n c i p a l   r e s u l t s   o f   f i e l d w o r k  
a n d   d a t a   a n a l y s i s   b y   t h e   a u t h o r s   o f   t h i s   r e p o r t   d u r i n g   Y e a r  I o f   t h e  

West Coast Oil S p i l l  Countermeasures  Study. It i s   e m p h a s i z e d   t h a t   t h e  

p r i m a r y   f o c u s   o f  Year I i s  on s p i l l   p o t e n t i a l   i n  r e 1   a t i o n  to c o a s t a l   o i l  

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

tankers.  The c o n c l u s i o n s   a r e   l i s t e d   b e l o w   i n   t h e  same sequence  as  they 

appear 

1. 

2. 

3 .  

4 .  

i n  the   ma in   tex t .  

On a r e g i o n a l   b a s i s ,   t h e   a v a i l a b i l i t y   o f   c l e a n u p   e q u i p m e n t   i s  
h i g h e s t   i n   t h e  Vancouver  area.  Elsewhere it i s   s i g n i f i c a n t l y  

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

second t o  Vancouver. 

The V a n c o u v e r / V i c t o r i a / N a n a i m o   t r i a n g l e   i s   t h e   o n l y   p a r t   o f  

t h e   c o a s t  where manpower i s   r e a d i l y   a v a i l a b l e .  E l  sewhere, the  

a v a i l a b i l i t y   o f   l a b o u r  and access t o   t h e   c o a s t   a r e  1 i m i t e d   t o  

non -ex i s ten t ;   seve re   l og i s t i cs   p rob lems   wou ld   be   encoun te red  
i n  a 1 a r g e   c l  eanup opera t ion .  

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

s t a t i s t i c s ,  i t  i s  e s t i m a t e d   t h a t   B r i t i s h   C o l u m b i a   e x p e r i e n c e s  
25 impor tan t   m ino r   sp i   11  s and  one  moderate s p i l l   a n n u a l l y .  
M a j o r   s p i l l   p r o b a b i l i t e s   c a n n o t   b e   d e t e r m i n e d   f r o m   t h e  

h i s t o r i c a l   d a t a   a s  n o   m a j o r   s p i l l   ( o v e r  100,000 I m p e r i a l  

g a l l o n s )  has  occurred on the West Coast. 

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

a d i r e c t   r e 1   a t i o n s h i  p between s p i l l   f r e q u e n c y  and s p i   1 1   s i   z e .  

I f  t h a t   i s  so, and  assuming t h a t   t h e   h i s t o r y   o f   c o a s t a l  sl i c k s  
and s p i l l s   i s  a r e l i a b l e   i n d i c a t o r   o f   o i l   s p i l l   p r o b a b i l i t y ,  a 

m a j o r   s p i l l  i s  m o s t   l i k e l y   t o   o c c u r   i n   t h e  Howe  Sound/ 

Vancouver/   Fraser  River lBoundary Bay area. 
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5. The P o r t   H a r d y / A l e r t  Bay a r e a   i s   o f   s i g n i f i c a n t   c o n c e r n  i n  
c o a s t a l  B.C. o w i n g   t o  i t s  l i m i t e d   a v a i l a b i l i t y   o f   c l e a n u p  
equipment and c u r r e n t   f r e q u e n c y   o f   s p i l l   i n c i d e n t s .  

I n   a d d i t i o n   t o   t h e s e   m a j o r   c o n c l   u s i o n s ,  a number o f  r e 1   a t e d  

i s s u e s   w e r e   i d e n t i f i e d   d u r i n g   t h e   s t u d y .   S e v e r a l   o f   t h e s e   a r e   l i s t e d  
below - the i r   o rde r   o f   appearance   i s   no t   i n tended   to   convey  a r a n k i n g   o f  

importance. 

1. A j o i n t   f e d e r a l  and p r o v i n c i a l   c o n t i n g e n c y   p l a n   s h o u l d   e v o l v e  
a s  a r e s u l t   o f   t h e   e m e r g i n g   C a n a d a - B r i t i s h   C o l u m b i a  

U n d e r s t a n d i n g .   E f f e c t i v e   s p i l l   r e s p o n s e  will a1 so r e q u i r e  

a c t i o n   p l a n s   f o r  such i n d u s t r i e s  as f o r e s t r y  and mining. 

2. 

3.  

4. 

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

compan ies   t end   t o   i ndependen t l y   pu rchase   c leanup   equ ipmen t  
w i t h o u t  know1 edge o f   o t h e r   e q u i p m e n t   i n   t h e i r   a r e a .   M e t h o d s  

o f  m i t i g a t i n g   t h i s   d i f f i c u l t y   i n c l u d e  government  and i n d u s t r y  
a d v i c e  on  equipment  and manpower t r a i n i n g  and t h e   f o r m a t i o n   o f  

1 oca1  cooperatives. 

The l o w   a v a i l a b i l i t y   o f  equipment i n   t h e   P o r t   H a r d y / A l e r t  Bay 
area i s   n o t  commensurate w i t h   i t s   g r o w i n g   i n d u s t r i a l i z a t i o n  

and c u r r e n t   m o d e r a t e   f r e q u e n c y   o f   s p i l l   i n c i d e n t s ;  a Canadian 
C o a s t   G u a r d   " M a j o r  A "  o r   B r i t i s h   C o l u m b i a   P e t r o l e u m  
A s s o c i a t i o n  "A" package  should  be  located i n  the  area. 

The C o u n c i l   o f   M a r i n e   C a r r i e r s  has considered  development o f  a 

ba rge - l i gh te r ing   sys tem  comb ined   w i th   h igh -speed   con ta inmen t  

and  recovery  capabi l  i t y .  The f e a s i b i l i t y   o f  a c o o p e r a t i v e  

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

agencies  as  the  Canadian  Coast  Guard and t h e   B r i t i s h   C o l u m b i a  

Petro leum  Associat ion.  
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5. 

6. 

Few o i l   p r o d u c t s   v e s s e l s   o n   t h e  B.C. c o a s t   c a r r y   s p i l l  
containment  and  recovery  equipment. All m a r i n e   o i l   p r o d u c t s  

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

p a c k a g e s   s i m i l a r   t o   t h o s e   r e c o m m e n d e d   b y  P A C E  f o r   o i l  

tankers.  

The Nat ional   Emergency  Equipment   Locator   System ( N E E L S )  i s  
p r i m a r i l y  a l i s t i n g   o f   f e d e r a l   g o v e r n m e n t   a n d   o i l   i n d u s t r y  

e q u i p m e n t .   T h e   p a r t i c i p a t i o n   o f   p r o v i n c i a l   a n d   m u n i c i p a l  
governments  and  other  industr ies  should  be  encouraged. 

7. T h e   W e s t   C o a s t   d o e s   n o t   h a v e   t h e   l a r g e   o f f s h o r e   s k i m m e r s  

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

e x p l o r a t i o n   a r e a s .   I n d u s t r y   a n d   t h e   C a n a d i a n   C o a s t   G u a r d  

should  prov ide  comparable  capabi l  i t y  on  the West Coast   against  
t h e   p o s s i b i l i t y   o f  a m a j o r   s p i l l .  

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

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

u n p r e p a r e d   f o r   c l e a n u p   a f t e r  a s p i l l  has occurred.  Guide1  ines 

such  as  those  being  updated  by  the  Br i t ish  Columbia  Petroleum 

A s s o c i a t i o n  on b u l k   p l a n t   d e s i g n  and s p i l l   p r e v e n t i o n   s h o u l d  
be  encouraged  for  a1 1 i n d u s t r i e s  a n d   t h e   a p p r o p r i a t e   f e d e r a l  

and p rov inc ia l   agenc ies   shou ld   add ress   t he   need   fo r   on -go ing  
inspect ion  programs.  
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P r i o r   t o  1960, o i l   s p i l l s   a f f e c t i n g   t h e   c o a s t a l   w a t e r s   o f  

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

t r e a t e d   w i t h   r e 1   a t i v e l y   t o x i c   d i s p e r s a n t s .  As l a t e  as  1970 t h e r e  was no 

s p e c i f i c  a g e n c y   r e s p o n s i b l e   f o r   c l e a n u p   c o o r d i n a t i o n ,  a1 t h o u g h   l o c a l  

remed ia l   ac t i on  was somet imes   a t tempted .  Two p r o m i n e n t   e x a m p l e s   o f  

response e f f o r t s   d u r i n g   t h a t   p e r i o d ,   b o t h   i n   t h e   e a s t e r n   r e a c h e s   o f  
B u r r a r d   I n l e t ,   i n c l u d e d  a 20 000 g a l l o n   b u n k e r   o i l   s p i l l   f o r   w h i c h   t h e r e  

was no cleanup  and a 3000 g a l l o n   c r u d e   o i l   s p i l l   w h i c h ,  a1 though  t rea ted  

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

k i l l .  

W i th   g rea te r   pub l i c   conce rn   ove r   t he   env i ronmen ta l   aspec ts   o f  

o i l   p o l l u t i o n   i n   t h e   1 9 6 0 ' s ,   s t i m u l a t e d   b y   s u c h   w i d e l y   p u b l i c i z e d  

i nc iden ts   as   t he   To r rey  Canyon  and San ta   Ba rba ra   d i sas te rs ,   gove rnmen t  

a g e n c i e s   a n d   p r i v a t e   i n d u s t r y   b e g a n   a c q u i r i n g   o i l   s p i l l   r e c o v e r y  
equ ipment   and  the   exper t i se   to   use  it. Advances i n   e q u i p m e n t   d e s i g n  

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

d i s p e r s a n t   a p p l   i c a t i o n  was increased.  Neverthel   ess , s e v e r a l   s p i   1 1  s i n  

t h e   e a r l y   1 9 7 0 ' s   d e m o n s t r a t e d   t h a t   p r e p a r a t i o n s   w e r e   s t i l l   i n a d e q u a t e  

and t h a t   c o n f u s i o n  was more t h e   r u l e   t h a n   t h e   e x c e p t i o n .  As 1 a t e   a s  

1973, when the  "Sun Diamond/Erawan" c o l l i s i o n   o c c u r r e d   i n   E n g l i s h  Bay, 

the  Canadian  Coast  Guard and Environment Canada had n o t   r e s o l v e d   b a s i c  
coun te rmeasures   s t ra teg ies   rega rd ing   t he  use o f   d i s p e r s a n t s .  

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

p r o s e c u t e   f i r m s   n e g l i g e n t   i n   t h e  hand1 i n g   o f   o i l   p r o d u c t s .   E v e n t u a l l y  

some o f   t h e   l a r g e r   f o r e s t  companies a l s o  began c o m p i l   i n g   a c t i o n   p l a n s ,  

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

c leanup  cont rac tor ,   C lean Seas  Canada Ltd., was organized. 

Today, West Coast o i l   s p i l l   c o u n t e r m e a s u r e s   c a p a b i l i t y   h a s  

i m p r o v e d   s i g n i f i c a n t l y ,   b u t  i s  s t i l l  i nadequa te   f o r  some s i t u a t i o n s .  It 

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

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

a l t e r n a t i v e s   f o r  improvement. I n   r e c o g n i t i o n   o f   c o n t i n u i n g   c r u d e   o i l  

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

p r o d u c t s   s p i l l s   i n   B r i t i s h   C o l u m b i a ,   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   o f   E n v i r o n m e n t  Canada d e c i d e d   t o   i n i t i a t e   t h i s   s t u d y .  It 

represents  an o v e r v i e w   o f   t h e   p r e s e n t   o i l   s p i l l   p r o b l e m  on the   Canad ian  

W e s t   C o a s t   a n d   e v a l u a t e s   c u r r e n t   o i l   s p i l l   c l e a n u p   r e s p o n s e  

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

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

u t i l i z e d   t o  meet t h e   o b j e c t i v e s .  

1.1 O b j e c t i v e s  
A n t i c i p a t i n g   t h e  need f o r   e x t e n s i v e   d a t a   c o l l e c t i o n   a n d   t h e  

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

frarne  would  be  necessary.  Year I concent ra ted  on an o v e r a l l   r e v i e w   o f  
B.C. c o a s t a l   c l e a n u p   r e s p o n s e   c a p a b i l i t y   i n   r e l a t i o n   t o   v e s s e l   a n d   t a n k  

f a r m  o i l   p r o d u c t s   s p i l l   r i s k ;   Y e a r  I 1  f o c u s e s   o n  a m o r e   d e t a i l e d  
exami n a t i o n  o f  sel   ected  geoyraphi  c areas. 

T h i s   r e p o r t   c o n s t i t u t e s   t h e  summary o f   r e s e a r c h   e f f o r t s   o f  

Year I objec t ives   wh ich   were :  

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

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

comb ina t ion   o f   response   capab i l i t y  and s p i l l   r i s k ;  and, 
i v )  t o  recommend improvernents  t o   e x i   s t i   n y   c o u n t e r m e a s u r e s  

c a p a b i l  i ty .  

It i s  erilphasized t h a t   t h e   a p p r o a c h   u s e d   i n   t h i s   r e p o r t   i s   o n e  

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

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

p o s s i b l e   t o   c r e a t e  a n y   a b s o l   U t e   i n d i c a t o r   o f   r i s k   f o r  any s i n g l e   p a r t   o f  
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t he   coas t .  However, a1 t h o u g h   t h i s   a n a l y s i s   i s   r e l a t i v e ,  it has  value i n  

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

w i t h   r e s p e c t   t o   s p i l l   r i s k  and c l e a n u p   c a p a b i l i t y .  

1.2 Scope 
The  geograph ica l   a rea   o f   the   s tudy   encompasses   the   ma in1   and 

c o a s t   o f   B r i t i s h  Columbia, a l l   o f f s h o r e   i s l a n d s  and  the  seaward  reaches 

o f   t h e   P a c i f i c  Ocean t o   t h e  200 m i l e  1 imit o f   t h e   C a n a d i a n   f i s h e r i e s  

Zone. A d d i t i o n a l   i n f o r m a t i o n  has  been  inc luded  f rom  sources i n   A l a s k a  
and  Washington  States i n  acknowledgement o f   t h e   f a c t   t h a t   i n t e r n a t i o n a l  

boundar ies   a re  no guaran tee   o f   immun i t y   f rom  ano the r   na t i on ' s   sp i l l .  

The s tudy was conducted  between  Apri l  , 1978,  and A p r i l ,  1979. 

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

y e a r   o r   f i v e - y e a r   p e r i o d .   I n  some ins tances ,   ea r l y   reco rds   were   om i t ted  

because o f   i n a d e q u a t e   d a t a   c o l l e c t i o n   p r o c e d u r e s   a t   t h e   t i m e .  
Amongst top ics  exc luded  f rom  Year  I i n v e s t i g a t i o n s   w e r e   o i l   e d  

w a s t e   d i s p o s a l   s i t e s ,   t a n k   f a r m   a n d   m a r i n e   v e s s e l   d e s i g n   f a c t o r s   a n d  
read i l y   ava i l ab le   c leanup   equ ipmen t   such  as  rakes  and  shovels.  Problems 

a s s o c i a t e d   w i t h   o i l   p o l l   u t i o n   f r o m   u r b a n   r u n o f f  and i n d u s t r i a l   p r o c e s s e s  
a1 so w e r e   e x c l u d e d   a s   w e r e   d i s c u s s i o n s   o f   t h e   c h a r a c t e r i s t i c s   o f   o i l   o n  

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

Technology  Development  Reports pub1 ished  by   the   Env i ronmenta l   Pro tec t ion  
S e r v i c e  as  1 i s t e d   i n   t h e   b i b l i o g r a p h y   o f   t h i s   r e p o r t .   U n f o r t u n a t e l y ,  

da ta  were n o t   a v a i l   a b l e  on a s u f f i c i e n t l y   c o n s i s t e n t   b a s i s   t o   e x t r a c t  
f i g u r e s  on  annual  amounts o f   p r o d u c t s   s p i l l  ed or   percentages  recovered.  

One o f   t h e   m a j o r  components o f   o i l   s p i l l   r i s k   i s   t h a t   o f   t h e  
d i s t r i b u t i o n   o f  vu1 n e r a b l e   b i o l o g i c a l ,   e c o n o m i c   a n d   s o c i a l   r e s o u r c e s .  

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

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

T h e r e f o r e ,   t h i s   r e p o r t  makes t h e   a s s u m p t i o n   t h a t   a l l   o f   t h e  B.C. c o a s t  

i s   i m p o r t a n t   i n   t e r m s   o f   t h e   e n v i r o n m e n t .  
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O f  p a r t i c u l a r   n o t e  was t h e   e x c l   u s i o n   o f   d e t a i  1 ed o i l   s p i  11 
p r e v e n t i o n  methods, f r e q u e n t l y  one o f  t h e  rllost c o s t - e f f e c t i v e  means o f  

d e a l i n g   w i t h   o i l   s p i l l s .  However, 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   d e v e l o p e d   e x p e r t i s e   i n   p r e v e n t i o n   t e c h n o l o g y   w h i c h  i t  has made 

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

i n v e s t i g a t i o n s   o r   a c c i d e n t a l   s p i l l s   h a v e   r e v e a l e d   s h o r t c o m i n g s .  As 
en fo rcemen t   o f   gu ide l i nes  and r e g u l a t i o n s   i s   f r e q u e n t l y  a p r o v i n c i a l  

r e s p o n s i b i l i t y ,   t h e   P o l l u t i o n   C o n t r o l   B r a n c h   i s   c o n s u l t e d  when such 

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

super tanke r   en rou te   t o  a Un i ted   S ta tes   po r t   t h rough   Juan  de Fuca S t r a i t  

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

Canad ian   resources   cou ld   be   eno rmous .  Simil a r l y ,  a s p i  11 f r o m   t h e  

o c c a s i o n a l   c r u d e   o i l   t a n k e r   s h i p p i n g   o u t   o f   B u r r a r d   I n l e t   c o u l d   h a v e  
s i g n i f i c a n t   e n v i r o n n l e n t a l   c o n s e q u e n c e s .   W h i l e   r e c o g n i z i n g   s u c h  
p o s s i b i l i t i e s ,  it was t h e   d e c i s i o n   o f   t h e   a u t h o r s   o f   t h i s   r e p o r t   t o  

c o n f i n e   Y e a r  I r e s e a r c h   t o   t h e   i m m e d i a t e   p r o b l e m   o f   s p i   1 1 s   o f   o i  1 
p roduc ts   (gaso l   i nes ,   d iese l ,   s tove   o i l ,   bunke r  'IC" and l u b e   o i l  s )  based 

o n   t h e   h i s t o r i c a l   e v i d e n c e   o f   a c t u a l   e v e n t s .   S u b s t a n t i a l   p o r t i o n s   o f  
Year I 1   e f f o r t s   a r e  aimed a t   ana lyz ing   coun te rmeasures   capab i l  i t y  w i t h  

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

1.3 Data  Sources 
T h e   m a i n   d a t a   s o u r c e   f o r   t h e  West Coast Oi 1 S p i l l   C o u n t e r -  

measures  Study was i n f o r m a t i o n   p r o v i d e d   b y   i n d u s t r y   a n d   g o v e r n m e n t   i n  

response t o   q u e s t i o n n a i r e s .   ( A p p e n d i x  I p r o v i d e s  a l i s t i n g  o f  m a j o r  
s tudy   pa r t i c i pan ts . )   These   ques t i onna i res  were i n i t i a l l y   s e n t   i n   d r a f t  

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

i n d u s t r i e s   f o r   t h e i r   r e v i e w ,   i n   a c c o r d a n c e   w i t h   t h e   " G u i d e 1   i n e s   f o r  
I n d u s t r i a l   Q u e s t i o n n a i r e s "  by t h e   P l a n n i n g ,   P o l   i c y   a n d   A n a l y s i s   B r a n c h  

o f  Environment Canada. 
F i n a l i z e d   q u e s t i o n n a i r e s   w e r e   d i s t r i b u t e d   t o   f o r e s t r y   a n d  

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

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

m 
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p resented   in   Append ix  11. Q u e s t i o n s   a d d r e s s e d   o i l   p r o d u c t s   d e l   i v e r i e s ,  

s t o r a g e  and hand1 i n g  , o i l   s p i l l   p r e v e n t i o n  and  cleanup  measures. O f  the 
t e n   f o r e s t r y  and f i v e   p e t r o l e u m  companies  contacted, a l l   r e p l   i e d   w i t h  a 

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

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

seve ra l   cases ,   rep resen ta t i ves   o f   sma l le r   compan ies   were   i n te rv iewed   by  

te lephone.  One h u n d r e d   p e r c e n t   o f   t h o s e   c o n t a c t e d   p r o v i d e d   u s e f u l  
i n f o r m a t i o n .  The q u a l i t y   o f   r e s p o n s e s  was e x c e l l e n t   a n d   s e v e r a l  

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

the   a ims  o f   the   s tudy .   Adv ice  was vo lun teered on m a t t e r s   t h a t   h a d   b e e n  

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

formats.  
O the r   i n fo rma t ion  was obtained  from  the  Government o f  B r i t i s h  

Columbia,   several   federal   agencies,   the  Counci l  o f  F o r e s t   I n d u s t r i e s  and 

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

communications. 

Another  major  data  source was t h a t   o f   e x i s t i n g   p u b l i c a t i o n s ,  

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

l o c a t i o n s .  A s e l e c t e d   b i b 1   i o g r a p h y   i s   i n c l u d e d   f o r   c o n v e n i e n t   r e f e r e n c e  

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

Numerous v i s i t s  were made t o   c o a s t a l   o i l   f a c i l i t i e s   f o r  a 

p r a c t i c a l   u n d e r s t a n d i n g   o f   d i f f i c u l  
app rec ia te   t he   cond i t i ons   under   wh i  

v i s i t s  were made i n   t h e  company o f  

a n d   M a r i n e   S e r v i c e  who p r o v i d e d  

c o n d i t i o n s  and  problems.  Appendix 

i n f o r m a t i o n .  

t i e s   f a c i n g   o i l   p r o d u c t s   u s e r s  and t o  
c h   s p i l l s  c a n   o c c u r .   M o s t   o f   t h e s e  
R e g i o n a l   O f f i c e r s   o f   t h e   F i s h e r i e s  

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

I 1 1   s u m m a r i z e s   f i e 1  d i n v e s t i g a t i o n  

Three  computer  systems  operated  by  the  Government o f  Canada 

prov ided some o f   t h e  more   re1   iab le   research   da ta :   the   Nat iona l   Ana lys is  

o f  Trends i n  Emergencies  System (NATES) p r o g r a m   s u p p l   i e d   d a t a   o n   s p i l l  

s i z e ,   l o c a t i o n  and  cause; the   Mar ine  Casual ty System o f   T r a n s p o r t  Canada 
gave d e t a i l s  on t h e   l o c a t i o n  and n a t u r e  o f  s h i p p i n g   a c c i d e n t s ;   a n d   t h e  

r 
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N a t i o n a l   E m e r g e n c y   E q u i p m e n t   L o c a t o r   S y s t e m   ( N E E L S )   a u g m e n t e d   t h e  

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

q u e s t i o n n a i r e   r e t u r n s .  
Washington  State  sources  provided  much  Val  uabl e i n f o r m a t  i on,  

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

s i m i l a r   t o   t h o s e  on B r i t i sh   Co lumb ia ' s   coas t .  

Two r e s e a r c h   c o n t r a c t s   w e r e   c o n d u c t e d   b y   c o n s u l t a n t s   t o  

Environment Canada: Capta in  George  Veres  undertook a s u r v e y   o f   s h i p p i n g  
d e n s i t y   a l o n g   t h e   m a i n   m a r i n e   p a s s a g e s   o f  B.C. and Ms. Eugen ia  Chan 

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

cleanup  equipment i n   r e l a t i o n   t o   s p i l l   r i s k  and  damage p o t e n t i a l   t o  

marine  resources. 

1.4 General  Study  Methodology 
The f i r s t  rnajor  component o f  Year I research  - cleanup  response 

capab i l  i t y  - was i n v e s t i g a t e d   t h r o u g h  a rev iew   o f   p resen t   sp i l l   r esponse  

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

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

s tudy  was t h a t   o f  a c l   e a n u p   e q u i   p r l l e n t   r e 1   a t i v e  a v a i  1 a b i l  i t y  r a t i n g  

d e t e r m i n e d   f o r   F i s h e r i e s   S t a t i s t i c a l   A r e a s   a l o n g   t h e   w h o l e   c o a s t .  

( F i s h e r i e s   S t a t i s t i c a l   A r e a   b o u n d a r i e s   a r e   i l l u s t r a t e d   i n   F i g u r e  1.) 
The o t h e r   p r i n c i p a l   s t u d y  component was o i l   p r o d u c t s   s p i  11 r i s k  

p o t e n t i a l   w h i c h  was e v a l u a t e d   f o r   e a c h   F i s h e r i e s   S t a t i s t i c a l   A r e a   b y  

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

v e s s e l   c a s u a l t i e s ,   m a r i n e   t r a f f i c   d e n s i t i e s   a n d   o i l   p r o d u c t s   h a n d l i n g  
f requenc ies .   Seve ra l   o f   t hese   f ac to rs  were c o r r e l a t e d   w i t h   o n e   a n o t h e r  

t o   s e l e c t   t h e  one  which  could  be  iso la ted as a h i g h   r i s k   i n d i c a t o r .  

F i n a l   d e t e r m i n a t i o n   o f   c r i t i c a l   a r e a s  was accompl ished  through 

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

and o i l   s p i  11 r i sk   ra t ings .   Areas   o f   poor   c leanup  response and h i g h   o i l  
s p i l l   r i s k  were i d e n t i f i e d  and descr ibed. 

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

approach;  more  specif ics  on  methodology  are a1 so inc luded.  
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2 OIL  SPILL RESPONSE SYSTEMS 

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

overv iew o f  o i l   s p i l l  response  systems i n   c o a s t a l   B r i t i s h   C o l   u m b i a   f o r  

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

a n a l y s i s   o r   i n t e r p r e t a t i v e   e v a l u a t i o n   o f  such  systems. 

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

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

s p i l l s   i n t o   t h e   m a r i n e   e n v i r o n r n e n t .   S u b s e q u e n t   s e c t i o n s   e x a m i n e  
c o n t i n g e n c y   p l a n n i n g   a n d   o t h e r   f a c e t s   o f   o i l   s p i   1 1   r e s p o n s e   s y s t e m s  

wh ich   have   been   deve loped   by   va r ious   gove rnmen t   agenc ies ,   co rpo ra te  

c l e a n u p   c o n t r a c t o r s   a n d   c o o p e r a t i v e s .   N a t i o n a l ,   i n t e r n a t i o n a l   a n d  

v o l   u n t a r y   a s s i s t a n c e   a r e  a1 so described. 

2.1 Oi 1 Spi  11 L e g i s l a t i o n  

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

s t a t u t e s :   t h e   F i s h e r i e s   A c t ,   a d m i n i s t e r e d   b y   t h e   M i n i s t e r   o f   F i s h e r i e s  

and Oceans and the   M in i s te r   o f   t he   Env i ronmen t ,  and the  Canada S h i p p i n g  

Ac t ,   admin is te red  by t h e   M i n i s t e r   o f   T r a n s p o r t .   T h e y   a r e   i n t e n d e d   t o  

c o v e r   e v e r y   s o u r c e  of  o i  1 p o l  1 u t i o n  , w h e t h e r   f r o m   m a r i n e   v e s s e l  s ,  

o f f s h o r e   d r i l l i n g   p l a t f o r r n s   o r   l a n d - b a s e d   f a c i l i t i e s   s u c h  as tank  farms, 

p ipe1   i nes   o r   veh ic les .  
The  Canada S h i p p i n g   A c t   p r o v i d e s   f o r   p e n a l t i e s   o f  u p  t o  

$100 000 f o r   o i l   s p i l l   i n c i d e n t s   f r o m   v e s s e l s   h e l d   r e s p o n s i b l e   f o r   c o n -  

t r a v e n t i o n   o f   t h e  Oil 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 .   I n   a d d i t i o n ,  
c i v i l   l i a b i l i t y  may be  imposed aga ins t  a p o l l u t e r   a n d   c o s t s   o f   c l e a n u p  

and damage may b e   l e v i e d   a g a i n s t  a c a r r i e r  or owner o f   s p i l l  ed o i  1 p r o -  

ducts.   Furthermore,  the Canada S h i p p i n g   A c t   r e q u i r e s   t h e   m a s t e r  of a 

v e s s e l   t h a t   i s   d i s c h a r g i n g   o r   a b o u t   t o   d i s c h a r g e  a p o l  1 u t a n t  t o  r e p o r t  

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

do so can r e s u l t   i n   p e n a l t i e s   o f  up t o  $100 000 f o r  non-compl iance. 

The F i s h e r i e s  Act i s   s i m i l a r   t o   t h e  Canada S h i   p p i n g   A c t   w i t h  

r e s p e c t   t o   c l e a n u p  and resource  dalflage 1 i a b i l  i t y ,  r e p o r t i n g   r e q u i r e m e n t s  
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and   max imum  pena l   i t es ,  a1 t h o u g h   t h e  maximum f i r s t   o f f e n c e   f i n e   i s  

$50 000, r i s i n g   t o  $100 000 on   subsequen t   o f fences .  It d i f f e r s   i n  

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

f requented  by f i s h  and g e n e r a l l y   i s  employed t o   p r o s e c u t e   t h o s e   p a r t i e s  

r e s p o n s i b l e   f o r   s p i l l s   f r o m   l a n d - b a s e d   f a c i l i t i e s .   T h e r e   i s  some degree 

o f   o v e r l a p  between  the  two s t a t u t e s   i n   t h a t   t h e   F i s h e r i e s   A c t   c a n   b e  

a p p l i e d   t o  a s h i p p i n g   s p i l l   i n  an a r e a   f r e q u e n t e d   b y   f i s h ,   b u t   t h i s  
would  on ly   occur  i f  the  Department o f   T r a n s p o r t   d e c i d e d   n o t   t o   i n v o k e  

t h e  Oil Pol 1 u t i on   P reven t ion   Regu l   a t i ons  and f i s h  were a f f e c t e d .  

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

d i r e c t l y  o n   t h e   p a r t y   r e s p o n s i b l e   f o r  a s p i l l .   N e i t h e r   f e d e r a l   a g e n c y  
i n i t i a t e s  a c l e a n u p   u n l e s s  it i s   o b v i o u s   t h a t  it i s  needed  and  the 

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

agency  intervene,  an  at tempt i s  made t o   r e c o v e r   c l e a n u p   c o s t s   f r o m   t h e  

p o l l u t e r ,  a1 though l i a b i l i t y   f o r   s h i p s   i s   l i m i t e d   t o  $75 p e r   r e g i s t e r e d  
ton. I f  cos ts   cannot   be   recovered  f rom  the   po l lu te r ,   Canada  has   es ta -  

b l i s h e d  a M a r i t i m e   P o l l u t i o n   C l a i m s  Fund  which may b e   a v a i l a b l e  i f  t h e  

p o l l u t e r   i s  a s h i p   c a r r y i n g  more  than 1 000 t o n s   o f   o i l   i n   b u l   k .   T h e r e  

have  been  very few i n s t a n c e s   o f   s u c c e s s f u l   c l a i m s   a g a i n s t   t h i s   f u n d   f o r  
a va r ie t y   o f   reasons ;   t he   Depar tmen t  o f  T r a n s p o r t   i s   c o n s i d e r i n g  changes 

t o  make i t  more access ib le .  
The P r o v i n c e   o f   B r i t i s h  Columbia has assumed an i m p o r t a n t   r o l e  

i n  emergency p o l l u t i o n   r e s p o n s e   w i t h  a 1977  amendment t o   t h e   P o l l   u t i o n  
C o n t r o l   A c t   w h i c h   e n a b l e s   t h e   p r o v i n c i a l   M i n i s t e r  o f  E n v i r o n m e n t   t o  

i n t e r v e n e   i n  an environmental  emergency.  Section 2 6  o f   t h e   A c t   s t a t e s  
t h a t  where  immediate a c t i o n  i s  r e q u i r e d   t o   p r e v e n t   o r   c o n t r o l   p o l l u t i o n ,  

t h e   M i n i s t e r   i s   a u t h o r i z e d   t o   t a k e   w h a t e v e r   s t e p s   a r e   n e c e s s a r y   t o  
remedy the   p rob lem,   inc lud ing ,  i f  n e c e s s a r y ,   t h e   r e q u i s i t i o n   o f   l a b o u r  

and  equipment. The amendment f u r t h e r  empowers t h e   M i n i s t e r   t o   r e c o v e r  
c leanup  cos ts  a n d   e x p e n s e s   f r o m   t h e   p e r s o n   o r   a g e n c y   r e s p o n s i b l e   f o r  

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

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

s e v e r a l   a r e a s ,   s u c h   a s   s a l m o n   s t r e a m s ,   w h e r e   p r e s e n t   j u r i s d i c t i o n s  
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over lap.  The draf t   Canada-Br i t ish  Columbia  Understanding i s   i n t e n d e d   t o  
reso lve   such  ambigu i t ies .   Bo th  a j o i n t   c o n t i n g e n c y   p l a n  and a c t i o n   p l a n  

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

understanding. 

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

National  Harbours  Board  Act,  the  Harbour  Commissions  Act  and  the  Ocean 
Dumping C o n t r o l   A c t ,   a l t h o u g h   t h e s e   a r e   s e l d o m   i n v o k e d   i n   r e l a t i o n   t o  

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

p r o v i d e d   a r e   g e n e r a l l y  much l o w e r   t h a n   t h o s e   i n   t h e   C a n a d a   S h i   p p i   n g   o r  

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

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

I n   s p i t e   o f  such  federa l  and p r o v i n c i a l   l e g i s l a t i o n ,   o i l   s p i l l  

c leanups  on  the West Coast   have  occas iona l  l y  been  de l   ayed  by   concern  

o v e r   l e n g t h y  and uncer ta in   c leanup  cos t   recovery   p rocedures .  To prevent  

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

response, a r e a d i l y   a c c e s s i b l e  emergency f u n d   s h o u l d   b e   c o n s i d e r e d   b y  
b o t h   l e v e l  s o f  government. 

2.2 Cont ingency   P lann ing  

C o n t i n g e n c y   p l a n n i n g   i s  one of t h e  rnore i m p o r t a n t   a s p e c t s   o f  

a n   e f f e c t i v e   o i l   s p i l l   c l e a n u p   r e s p o n s e   s y s t e m .   H o w e v e r ,   e v e n  we1 1-  

w r i t t e n   p l a n s   i n c o r p o r a t i n g   a l l   o f   t h e   v a r i o u s   c r i t e r i a   l i s t e d   i n  
Appendix IV ( C o n t i n g e n c y   P l a n n i n g )   a r e   o f   l i t t l e  V a l  ue u n l e s s   a p p l i e d .  

A p p l i c a t i o n   i n c l u d e s   a c q u i s i t i o n  and  maintenance o f  equipment, t r a i n i n g  
o f  personnel ,  and o f f i c e  and f i e l d   p r a c t i c e   e m e r g e n c y   e x e r c i s e s .   T h e  

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

successful  response  system. 

C o n t i n g e n c y   p l a n n i n g   f o r   o i l   s p i l l s   i n   B r i t i s h   C o l u m b i a   i s  
w e l l  advanced i n   t h e  gove rnmen t   sec to r   and   f o r  some s p e c i f i c   p r i v a t e  

i ndus t r i es .   The re   a re   t h ree   rna in   f ede ra l   con t i ngency   p lans   wh ich   can  be 
implemented  depending on t h e   s o u r c e ,   s p r e a d   a n d   s e v e r i t y   o f  a s p i  11. 

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

H a r b o u r   B o a r d s   o r   H a r b o u r   C o m m i s s 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  
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Transpor t  Canada and   wou ld   be   dea l t   w i th   t h rough   the   Canad ian   Coas t  

G u a r d ,   W e s t e r n   R e g i o n ,   F l a r i n e   C o n t i n g e n c y   P l a n .   S p i l l s   i n t o   m a r i n e  

wa te rs   f rom  l and ,   mys te ry   sp i l l s  and t h o s e   a f f e c t i n g   i n 1  and waters  under 

f e d e r a l   j u r i s d i c t i o n   a r e   t h e   r e s p o n s i b i l i t y   o f   E n v i r o n m e n t  Canada  and 

w o u l d   b e   c o v e r e d   b y   t h e   P a c i f i c   R e g i o n   E n v i r o n m e n t a l   E m e r g e n c y  
Cont ingency   P lan .   Response  opera t ions   fo r   sp i l l s   tha t   th rea ten   boundary  

waters  would  be managed t h r o u g h   t h e   J o i n t   C a n a d a / U n i t e d   S t a t e s   M a r i n e  
Pol  1 u t ion   Cont i   nyency  P1 an w i t h  1 ead  agency  status  accruing t o   t h e  Coast 

Guard o f   t h e   c o u n t r y  in w h i c h   t h e   s p i l l   o r i g i n a t e d .   C o u n t e r m e a s u r e s   f o r  
s p i l l s   o n t o   l a n d  and i n t o   f r e s h w a t e r   s t r e a m s   a r e   m a n a g e d   b y   t h e  B.C. 

P r o v i n c i a l  Emergency  Program  and/or  the  Pol lut ion  Control  Branch. 

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

organized  response  to  a t y p i c a l   P a c i f i c  Coast s p i l l  , l o g i s t i c s   ( a c t i o n  
p l a n s )   a r e   n o t   d e t a i l e d   i n   m o s t   o f  t h e m .   U n d e r   p r e s e n t   p o l   i c y ,  a 

p o l l u t e r   b e a r s   f u l l   r e s p o n s i b i l  i t y  f o r   c l   e a n u p   a n d  i t  i s  up t o   h i m   t o  
h a v e   c o n t i n g e n c y   p l a n s   t h a t   i n c l u d e   t h e   p r a c t i c a l  ways  and  means  by 
w h i c h   s p i l l e d   o i l  c a n   b e   r e c o v e r e d ,   a l t h o u g h   f o r e i g n   f l a g   v e s s e l s   a r e  

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

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

p o l  1 u te rs .  

The B r i t i s h  Columbia  pet ro leurn  indust ry   has  developed a h i g h  

degree o f   r e s p o n s e   c a p a b i l  i t y  on t h e  West  Coast i n   r e l a t i o n   t o   i t s  

p o t e n t i a l   f o r   s p i l l s .  Each o i l  company a c t i v e   i n   t h e   c o a s t a l   t r a n s p o r t  
o f  petroleum  products  has  developed  cont ingency  plans  as a member o f   t h e  

B r i t i s h  Columbia  Petroleum  Associat ion.   These  plans  have  been  reviewed 

as   pa r t  o f  t h i s   s t u d y  on t h e   b a s i s   o f   t h e   c r i t e r i a   d e t a i l e d   i n   A p p e n d i x  
IV. One o i l  company p l a n   i n   p a r t i c u l a r   i s   o u t s t a n d i n y   i n   i t s   a t t e n t i o n  

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

o t h e r s  have  been we l l -p repared and a r t i c u l a t e d ,   b u t   a r e   t o o   g e n e r a l   f o r  

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

d e t a i l s   c o n s i d e r e d   e s s e n t i a l   t o  an e f f e c t i v e  ernergency response  plan. 
The B r i t i s h   C o l u m b i a   f o r e s t   i n d u s t r y   i s   t h e  1 a r g e s t   s i n g l e  

consumer o f   o i l   p r o d u c t s  o n   t h e   P a c i f i c   C o a s t   a n d   i t s   t a n k   c a p a c i t i e s  

r a n g e   u p w a r d s   t o  a maximum o f  3.5 m i l l i o n   g a l l o n s   o f   b u n k e r   f u e l .  
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S p i l l s   o f   o i l   p r o d u c t s   a r e   f a i r l y  common i n   t h i s   i n d u s t r i a l   s e c t o r ,   b u t  
f o r   t h e   m o s t   p a r t   a r e   c o m p a r a t i v e l y   s m a l l .   I n   r e c o g n i t i o n   o f   t h e i r  need 

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

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

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

countermeasures  techniques.  Prevention  programs  have  been  developed  for 

many o f   t h e  1 a r g e   f u e l   s t o r a g e   f a c i l   i t i e s ,   b u t   t h e r e   r e m a i n s  much t o  be 

done t o   i m p r o v e   s t o r a g e   i n   m o r e   r e m o t e  1 o g g i n g  camps.  There i s  a1 so 
c o n s i d e r a b l e  scope for   the  development   o f  o i l   s p i l l   c o n t i n g e n c y   p l a n s  

a n d   f o r   t h e   c o o r d i n a t i o n   o f   o i l   s p i l l   r e s p o n s e   c a p a b i l  i t y  on   an  
i ndustry-wi   de  basis.  

F o r e s t  company personnel   have  demonstrated  their   competence  to 

h a n d l e   o i l   s p i l l  s on many o c c a s i o n s ,   p a r t i c u l a r l y  where   pas t   expe r ience  

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

Most   compan ies   con tac ted   were   fami l   ia r   w i th   a le r t ing   p rocedures ,   con tac t  

personne l ,   loca l   equ ipment   supp l ies  and s p i l l   c o n t r o l   t e c h n i q u e s .   O n l y  

one   had   deve loped  a compend ium o f   s u c h   i n f o r m a t i o n   f o r   g e n e r a l  

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

d e t a i l s  and was p a r t i a l l y   o u t   o f   d a t e .  

The B r i t i s h  Columbia P o l l u t i o n   C o n t r o l   B r a n c h   i s   e n c o u r a g i n g  
development o f   c o n t i n g e n c y   p l a n n i n g   b y   i n d u s t r i e s   i n v o l v e d   i n   l a r g e  

s c a l e   o i l   p r o d u c t s   s t o r a g e  and hand1 i n g .   I n  1978, t h e   m a j o r   p e t r o l e u m  

d i s t r i b u t o r s  were  requested  to f i l e   c o n t i n g e n c y   p l   a n s   w i t h   t h e   B r a n c h ;  
it i s  a n t i c i p a t e d   t h a t   f o r e s t   c o m p a n i e s   d e v e l o p i n g   t h e i r  own s p i l l  
cont ro l   programs will a1 so be  asked f o r   c o p i e s   o f   t h e i r   p l a n s .  

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

process ing  p lants ,   chemical   works,  a c e m e n t   f a c t o r y ,   N a t i o n a l   D e f e n c e  

bases,   t ranspor tat ion  companies  and B.C. H y d r o   a n d   P o w e r   A u t h o r i t y .  
Con t ingency   p lann ing   f o r  many o f   t h e s e   i s   r u d i m e n t a r y ,  a1 t h o u g h   m o s t  

have some d e g r e e   o f   o i l   s p i l l   p r e p a r e d n e s s .  B.C. Hydro   and  Power  
A u t h o r i t y ,  however ,   has  developed  very  comprehensive  and  s i te-speci f ic  

c o n t i n g e n c y   p l   a n s   f o r   t h e i r   c o a s t a l   g e n e r a t i n g   p l   a n t s .  A t  t h e i r  1 a r g e s t  
f a c i l i t y   i n  Chemainus,  an i n f o r m a l   c o o p e r a t i v e   h a s   b e e n   c r e a t e d   w i t h  

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

p lann ing  and has c o n t i n g e n c y   p l a n s   f o r   c i v i l   e r n e r y e n c i e s ,   a l t h o u g h  i t  

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

d e a l i n g   w i t h   s p i l l s   f r o m   i t s   f a c i l i t i e s   a t   H o l b e r g  and Comox. Towboat 
companies  that   barye  o i l   products   have no s p e c i f i c   c o n t i n g e n c y   p l a n s   a t  

p r e s e n t ,   b u t   a r e   p l a n n i n g   t o   o r g a n i z e  an i n d u s t r y - w i d e   o i  1 s p i   1 1  
response  system  that   would  be  structured somewhat s i m i l a r   t o   t h a t  o f  t h e  

pe t ro leum  i ndus t r y .  

2.3 Oil User  Organized Response  Systems 
The o r g a n i z a t i o n s   c o n s i d e r e d   i n   t h i s   s e c t i o n   i n c l u d e  

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

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

e f f e c t i v e l y   t o   o i l   s p i l l s   f r o m   t h e i r  own f a c i l i t i e s   o r   t h o s e   o f   o t h e r  
groups. The pe t ro leum  indus t ry  has  organized i t s   r e s p o n s e   s y s t e m   a s  a 

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

reg iona l   coopera t i ve   sys tems   o r   have   p repared   t hemse lves   i nd i v idua l l y   t o  

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

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

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

2.3.1 P e t r o l e u m   I n d u s t r y .  The p e t r o l e u m   i n d u s t r y  o f  B r i t i s h  
Columbia  has  organized i t s  emergency o i l   s p i l l   r e s p o n s e   t h r o u g h   t h e  

B r i t i s h  Columbia  Petroleum  Associat ion and t h e   V a n c o u v e r - b a s e d   B u r r a r d  

Clean Oil Spi l l   Coopera t i ve .  

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

and  s ta t ioned it a long   t he   coas t  a t  v a r i o u s   t a n k   f a r m s   a n d   t e r m i n a l s  

operated  by member company rep resen ta t i ves .  The equipment i s   s t o r e d   i n  

"packages"  which  are  designated " A " ,  'IB" o r  'IC" a c c o r d i n g   t o   c o n t e n t  

(Append ix  V ) .  An e f f o r t  has  been made t o   m a t c h   p a c k a g e   s i z e   w i t h  

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

q u a n t i t y  o f  o i l   p r o d u c t s   s t o r e d .   E a c h   m e m b e r   h a s   i m m e d i a t e   a n d  
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unqua l i f i ed   access   t o   reg iona l   equ ipmen t   and  a1 so may b e   a s s i s t e d   b y  

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

t o o   g r e a t   f o r  1 oca1 resources, members can   reques t   equ i   pmen t   s to red   a t  

o t h e r   c o a s t a l   l o c a t i o n s ,  and u l t i m a t e l y ,   f r o m   B u r r a r d  Clean. 
The Bur rard  C1 ean Oi 1 Spi  11  Cooperative was formed i n  1976 t o  

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

m e m b e r s '   o p e r a t i o n s   i n   V a n c o u v e r   H a r b o u r .   T h e   e q u i p m e n t   o w n e d   b y  

members o f   t h e   c o o p e r a t i v e   c o n s i s t s   o f   t w o  modern recovery  vessel  s ,  p l  us 

a w i d e   r a n g e   o f   a u x i l i a r y  booms, pumps, sorbents   and  manual   equipment .  

It i s  rnaintained and operated  by a l a r g e   t u g  and barge  company  and  can 

b e   d e l i v e r e d   t o   v i r t u a l l y  any s i t e  on  the B.C. c o a s t ,   s h o u l d   t h e   n e e d  

a r i s e .  The 1 o c a t i o n   o f   t h e   e q u i   p n e n t   i n  Vancouver  Harbour i s   a p p r o r i a t e  

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

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

d i r e c t e d  frorn  Vancouver. It i s   e s t i m a t e d   t h a t   B u r r a r d   C l e a n   r e c o v e r y  

equ i  prnent could  be moved b y   t u g   o r   b a r g e   t o   t h e  most  remote l o c a t i o n s  on 

t h e   c o a s t   w i t h i n   t h r e e   d a y s   a n d   t o   9 0 %   o f  i t  i n  1 ess   t han   two   days ,  

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

l e s s   t h a n  a day. 

The  equipment  owned  by  members o f   t h e   B r i t i s h   C o l   u m b i a  

Pet ro leum  Assoc ia t ion  and t h e   B u r r a r d  C1 ean Oi 1 S p i l l   C o o p e r a t i v e   i s  

s p e c i f i c a l l y  a1 l o c a t e d   f o r  use b y  member companies  and,  as  such, i s  an 

e x p r e s s i o n   o f   t h e   o i l   i n d u s t r y ' s   d e s i r e   t o   m a i n t a i n   c o n t r o l   o v e r   i t s  own 
s p i l l s .  The i n d u s t r y  a1 so r e n t s   i t s  equipment t o   o t h e r   i n d u s t r i e s .  

2.3.2 F o r e s t   I n d u s t r y .   F o r e s t r y   c o n s t i t u t e s   t h e   l a r g e s t   a n d   m o s t  
w i d e s p r e a d   i n d u s t r y   o n   t h e  West Coast.  I t s   a c t i v i t i e s   a r e   h e a v i l y  

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

f r e q u e n t l y ,   a l t h o u g h   g e n e r a l l y   i n   m a l 1   q u a n t i t i e s .  The o r g a n i z a t i o n   o f  

emergency  response i n   t h e   i n d u s t r y   v a r i e s   f r o m   n o n e   t o   e x t e n s i v e ,   a n d  

r o u g h l y   p a r a l l   e l  s t h e   s i z e  and scale  o f   each  company 's   operat ions.  
The pul p and paper  sector  uses  bunker  fuel  as a power  source,  

w i t h o u t   e x c e p t i o n .   M o s t   r n i l l s   h a v e   a c q u i r e d   c o n t a i n m e n t   a n d   r e c o v e r y  
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e q u i p m e n t   a l o n g   w i t h   t h e   e x p e r t i s e   t o   o p e r a t e  it. W h i l e   o n l y   t h r e e  

companies  have s p e c i f i c   c o n t i n g e n c y   p l   a n s ,  a1 1 a r e   a w a r e   o f   n e a r b y  

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

response. The 1 a r g e s t   f o r e s t r y  firm i n   B r i t i s h  Col  urllbia  has  developed  a 

progratn d e a l i n g   w i t h   t h e   t o t a l   o i l   s p i l l   i s s u e ,   i n c l u d i n g   c o n t i n g e n c y  

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

upgrading. 
The l o g g i n g   s e c t o r   o f   t h e   i n d u s t r y   h a s  a m o r e   v a r i e d   s p i   1 1  

r i s k  and response  capabi l  i t y  o w i n g   t o   m o b i l  i t y  a n d   s e a s o n a l   f a c t o r s .  

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

i n   t h e   r a n g e   o f  5000 t o  30 000 Imper ia l   ga l l ons  a t  each camp, a l t h o u g h  
i n  some l o c a t i o n s ,   s t o r a g e   c a p a c i t y   i s  as  much  as 250 000 I m p e r i a l  

g a l l o n s .   S t a t i c   p r e v e n t i o n  measures  such as dykes and spec ia l i zed   shu t -  

o f f   v a l v e s  vary w i t h   t h e  permanence o f   i n d i v i d u a l  camps. C o n t i n g e n c y  

p l a n s   s p e c i f i c  t o  o i l   s p i l l s   a r e   r a r e ,   b u t  a t  l e a s t   t h r e e  companies  have 
made e f f o r t s   t o   o u t f i t   e a c h   o f   t h e i r  camps w i t h   e l   e n e n t a r y   c l e a n u p  

equipment and c o n t a c t   l i s t s .   L o g g i n g   f i r m s   a r e   o r i e n t e d   t o   e m e r g e n c y  
response t o   f o r e s t   f i r e s  and these   response   ne tworks   cou ld   se rve   i n   t he  

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

coast.  The m a j o r i t y   o f   l o g g i n g   o p e r a t i o n s   r e s p o n d i n g   t o   q u e s t i o n n a i r e s  
expressed  knowledge o f   l o c a l   c o n t a c t s  a n d   e q u i p m e n t   s u p p l i e r s .  Some 
personnel had been i n v o l v e d   i n   t r a i n i n g   w o r k s h o p s ,   w h i l e   o t h e r s   h a d  
p a r t i c i p a t e d   i n   c l e a n u p   o p e r a t i o n s  and could comment on the  most  common 

causes o f   s p i l l  s f r o m   t h e i r  own experience. 
As t h e   l a r g e s t   i n d u s t r y   i n   B r i t i s h   C o l u m b i a   w i t h   n u m e r o u s  

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

o p e r a t i v e   a p p r o a c h   t o   s p i l l   p r e v e n t i o n  and cleanup.  Moreover,   excel lent  

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

such  agencies as the   Env i ronnen ta l   P ro tec t i on   Se rv i ce  and t h e   P r o v i n c i a l  

Emergency  Program. 
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2.3.3 B r i t i s h  Columbia  Hydro  and  Power A u t h o r i t y .  B.C. Hydro  and 
Power A u t h o r i t y   m a i n t a i n s   f u e l   s t o r a g e   d e p o t s  a t  many l o c a t i o n s  on t h e  

coast .   They  range i n   c a p a c i t y   f r o m   d i e s e l   p l a n t s   o f   a p p r o x i m a t e l y  

20 000 I m p e r i a l   g a l   l o n s   t o  a very 1 a r g e   g e n e r a t i n g   s t a t i o n   a t  Chemai  nus 

o f  over 8 000 000 I m p e r i a l   g a l l o n s   o f   b u n k e r  and d i e s e l  . ( T h e   B u r r a r d  

I n 1   e t   y e n e r a t  i ng p l   a n t   i s  no l o n g e r   u s e d   f o r   o i l   s t o r a g e . )  
D u r i n g   1 9 7 8 ,  B.C. H y d r o ' s   p o l l u t i o n   c o n t r o l   d e p a r t m e n t  

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

upg rad ing   p reven ta t i ve  and c o n t i n g e n c y   m e a s u r e s   s p e c i f i c   t o   e a c h   s i t e .  

These inc luded   ac t i on   p lans ,   con tac t   numbers ,   equ i  prnent l o c a t i o n s  and 

maps d e s c r i b i n g   t h e   t o p o g r a p h y   a n d   m a r i n e   w a t e r s   m o s t   l i k e l y   t o   b e  
a f fec ted   by   escaped   o i l   p roduc ts .  

The Georg ia   genera t ing   s ta t ion   a t   Chemainus  i s   t h e  one s i t e  

owned by   the  company t h a t   s t o r e s   s i g n i f i c a n t  amounts o f   c o n t a i n m e n t   a n d  

recovery  equipment  and  has  been  instrumental i n   o r g a n i z i n g  an i n f o r m a l  

o i l   s p i l l   c o o p e r a t i v e   i n   t h e   N a n a i m o - C h e m a i n u s   a r e a .   M e m b e r s   o w n  

compat ib l  e equi  pment  and a re   p repared   t o   ass i  s t  each  other i n   t h e   e v e n t  

o f  a s p i l l   f r o m  any  one o f   t h e i r   o p e r a t i o n s .  

2.3.4 M i n i n g   I n d u s t r y .  T h e   t w o   m a j o r   c o a s t a l   m i n e   s i t e s   i n  B.C. 

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

W e s t f r o b   M i n e  a t  T a s u   o n   t h e   w e s t   c o a s t   o f   M o r e s b y   I s 1   a n d ,   Q u e e n  

C h a r l o t t e   I s l a n d s ,   s t o r e s  some equipment and  has t r a i n e d   p e r s o n n e l   f o r  
p r e v e n t i o n  and cleanup.  Is1 and Copper  Mine,  Vancouver Is1 and, a1 so has 
equ ipment   bu t   emphas izes   tha t   sp i l l   p revent ion  i s   i t s   p r i m a r y   g o a l .  The 

company m a i n t a i n s   c o n t a c t   w i t h   o t h e r   g r o u p s   i n   t h e   r e g i o n   w h i c h   c a n  

a s s i s t  one another   in   c leanup.  

A lso   inc luded i n  t h i s   s e c t i o n  i s  t h e  B.C. Cement  Company a t  

Bamberton  which  uses  bunker " C "  as a power source. I n  1974, t h e  company 
acqui red  conta inment   equi  priient  and thoroughly  revamped i t s   o i l   s t o r a g e  

system. 

2.3.5 M a r i  ne Transpor t  a t  i on. The rna r i  ne t r a n s p o r t a t i o n  i n d   u s t  r y  i n 

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

P a c i f i c  and White Pass  and Yukon ra i lways .  The t u g  and barge  companies 

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

p a r t i c u l a r ,  Seaspan In te rna t iona l   L td . ,   a lmost   comple te ly   dominat ing   the  

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

d e l i v e r i e s  f r o r n   t h e   t h r e e   d e s t i n a t i o n s   s e r v i c e d   b y   R i v t o w   S t r a i t s   L t d .  

t o   t h e  mu1 t i p l e ,   l o w  volume loca t ions   served  by   Nor th  Arm T r a n s p o r t a t i o n  
Ltd.   and  Shie lds  Navigat ion  L td.  All o f   t h e s e   f i r m s   h a v e   i n d i c a t e d   t h a t  

t h e y  ernploy s t a n d a r d   p r o c e d u r e s   i n c l u d i n g   c h e c k 1   i s t s   a n d   r a d i o  com- 

mun ica t ion  when l o a d i n g  and o f f l o a d i n g   p r o d u c t s   t o   r e d u c e   t h e   r i s k   o f  

a c c i d e n t a l   s p i l l a g e .   I n  some cases,  such  as a t   r e f i n e r i e s ,   o i l   s p i l l  

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

precaut ion.  

Wi th   respect   to   c leanup  response  systems,   the  two 1 a r g e s t   t u g  
a n d   b a r g e   c o m p a n i e s   h a v e   d e v e l o p e d   c o n t i n g e n c y   p l a n s   a n d   m a i n t a i n  

ex tens i ve   equ i  pment L h i c h   i s   a v a i l   a b l e   f o r   i m m e d i a t e   d i s p a t c h   t o  a s p i l l  

s i t e .  Seaspan I n t e r n a t i o n a l  , t h r o u g h   a c q u i s i t i o n   o f   G u l f   o f   G e o r g i a  

Towing Co. Ltd., i s  owner o f  Clean Seas Canada Ltd. ,  a company c r e a t e d  
i n  1972  as a p r i v a t e   c l e a n u p   c o n t r a c t o r .   ( M o r e   d e t a i l s  on t h i s  firm a r e  

p r o v i d e d   i n  a l a t e r   s e c t i o n   o f   t h i s   c h a p t e r . )   R i v t o w   S t r a i t s   h a s  

devel  oped a response  capabi l  i t y  as c o n t r a c t o r   t o   B u r r a r d  C1 ean Oil Spi  11 

Coopera t i ve ,   desc r ibed   i n  an e a r l i e r   s e c t i o n .  T h e   r e m a i n i n g   t u g   a n d  

barge  companies, a1 t h o u g h   n o t   e q u i p p e d   t o   d e a l   w i t h   o i l   s p i   1 1  s,  have 
t r a i n e d   p e r s o n n e l   e x p e r i e n c e d   i n   t r a n s f e r   p r o c e d u r e s   a n d   p r e v e n t a t i v e  
measures. 

I m p e r i a l  Oil L t d .   e m p l o y s   t w o   t a n k e r s   t o   t r a n s p o r t   r e f i n e d  

p e t r o l e u m   p r o d u c t s   t o   i t s   c o a s t a l   d i s t r i b u t o r s .   B o t h   t h e s e   s h i p s   a r e  
equipped with containment booms and spi   11  recovery  devices  and  the  crews 

have  been t r a i n e d   i n   t h e i r   e f f e c t i v e  use. 

The C o u n c i l   o f   M a r i n e .   C a r r i e r s   r e p r e s e n t s   t w e n t y - f o u r   s h i p p i n g  

companies  and a c t s  as l i a i s o n   w i t h  government ,   un ions,   assoc iat ions  and 
companies i n   o t h e r   c o u n t r i e s .   R e c e n t l y   t h e   C o u n c i l   h a s   b e e n   i n v e s t i -  

ga t ing   the   deve lopment   o f  an o i l   c l e a n u p   b a r g e   t h a t   c o u l d   s t a n d   b y   a t  

v a r i o u s   c o a s t a l   l o c a t i o n s   i n   B r i t i s h   C o l u m b i a   t o   s e r v e  as a m a j o r  
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p a r t   o f  an  emergency  response  system. It w o u l d   c o m b i n e   l i g h t e r i n g  

capac i t y   a long   w i th   equ ipmen t  and manpower a b l e   t o   e f f e c t   s p i l l   c l e a n u p .  

The development o f  such a s y s t e m   w o u l d   g r e a t l y   e n h a n c e   r e s p o n s e   c a p -  

a b i l i t y  on   the  West Coast t h r o u g h   p r o v i d i n g   t h e   h i g h   m o b i l i t y   n e c e s s a r y  

t o   r a p i d l y   b e g i n   o i l   s p i l l   c o n t a i n m e n t  and recovery. 

2.4 Regulatory  Agency  Organized  Response 
D e p e n d i n g   o n   t h e   s i t e   o r   s o u r c e   o f  a s p i l l ,  a v a r i e t y   o f  

government   agenc ies   migh t   be   invo lved a t  t h e   f e d e r a l ,   p r o v i n c i a l   o r  
m u n i c i p a l   l e v e l .   T h i s   s e c t i o n   d e t a i l s   t h e   i n d i v i d u a l   r e s p o n s i b i l   i t i e s  

o f  government  response  organizations. 

2.4.1 Canadian  Coast   Guard.   The  Canadian  Coast   Guard  mainta ins 
c leanup  equipment  at   bases i n  V a n c o u v e r ,   V i c t o r i a   a n d   P r i n c e   R u p e r t ;  

most i s  des igned  fo r   t ranspor t   by   road,  a i r  o r   w a t e r   w i t h  a minimum l o s s  
o f   n o b i l i z a t i o n   t i m e .   E x e r c i s e s  a t  B o u n d a r y   B a y   a n d   B u r r a r d   I n l e t   i n  

1978 t e s t e d   t h i s   c a p a b i l i t y  as w e l l  as t h e   p e r f o r m a n c e   o f   e q u i p m e n t  
u n d e r   r e a l   i s t i c   c o n d i t i o n s .  

The Coast  Guard  favours a concep t   o f   genera l   p lann ing   because  

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

s p i l l s   a t   s t o r a g e   d e p o t s  where  sources a r e  f a i r l y  p r e d i c t a b l e ,   s p i l l s  
f rom  ships may occur  anywhere i n  B.C. waters.   With a 1 i n i t e d  number o f  

marit ime  bases,  the  Coast  Guard  must  rely  on  readiness and h i g h   m o b i l i t y  
t o  r e s p o n d   e f f e c t i v e l y   t o  a s p i l l ;  a s t r i c t l y   d e f i n e d   p l a n   o f   a c t i o n ,  i n  
t h e i r   e s t i m a t i o n ,   w o u l d   n o t   b e   s u f f i c i e n t l y   f l e x i b l e .  They do, however, 
a c t i v a t e   t h e   P a c i f i c   R e g i o n   C o n t i n g e n c y   P l a n   d u r i n g   e x e r c i s e s   a n d   r e a l  

events. 
Coast  Guard  bases  are  continuously manned, t h e i r   s h i p s   a r e  on 

r e g u l a r   p a t r o l  and, s h o u l d   t h e   s i z e   o f  a sp i   11  warrant   addi t ional   equip-  
ment ,   resources   f rom  o ther   par ts   o f  Canada and t h e   U n i t e d   S t a t e s   C o a s t  

Guard  can  be  obtained  by them. 

2.4.2 Environment  and  Fisher ies  and Oceans.  The federal   departments 

o f  Environment and F i s h e r i e s  and Oceans h a v e   e x p e r t i s e   i n  a number o f  
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f i e l d s   w h i c h   a r e   e s s e n t i a l   i n   e f f e c t i v e   o i l   s p i l l   r e s p o n s e .   ( T h e  
Environmental  Emergencies  Branch o f   t he   Env i ronmen ta l   P ro tec t i on   Se rv i ce  

i s  the  agency  which  coordinates  Environment Canada response.) 
The  two depar tmen ts '   mos t   f requen t   sp i l l   c l eanup   ro les   a re   as  

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

Commander (OSC). T h i s   i n c l u d e s   f i s h e r i e s   a n d  wil d l   i f e   i n f o r m a t i o n ,  

s p i l l  movement p r e d i c t i o n s ,   w e a t h e r   d a t a ,   a d v i c e  on e n v i r o n m e n t a l l y  
appropr ia te  beach  c leanup  techniques,   recommendat ions  on  env i ronmenta l ly  

sa fe   d i sposa l   p rac t i ces  and  guidance f o r   b i r d   r e h a b i l   i t i o n .   P r o b a b l y  
the   Depar tment   o f   Env i ronment 's   most   impor tan t   func t ion  i s   t o   a d v i s e   t h e  

OSC on p r i o r i t i e s   f o r   p r o t e c t i o n  of marine mammals, f i s h  a n d   m i g r a t o r y  
b i r d s ,   a s   w e l l  as  such s e n s i t i v e   a r e a s   a s   r i v e r   e s t u a r i e s .   A s s o c i a t e d  

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

o i l   d i s p e r s a n t s  as a c leanup  technique i n   s p e c i f i c   s i t u a t i o n s .  

The Env i ronmen ta l   P ro tec t i on   Se rv i ce  has o n g o i n g   p r o g r a m s   i n  
e n v i r o n m e n t a l   e m e r g e n c y   p r e v e n t i o n ,   c o n t i n g e n c y   p l   a n n i n g   a n d   t h e  

research  and  development o f   o i l   s p i l l  countermeasures  technology.  They 
a l s o  manage the   Nat iona l  Emergency  Equipment  Locator  System, a p rogram 

t h a t   p r o v i d e s   r a p i d   a c c e s s   t o   i n f o r m a t i o n  o n   e m e r g e n c y   e q u i p m e n t  
i n v e n t o r i e s   t h r o u g h o u t  Canada. F u r t h e r   d e t a i l s  on t h i s   s y s t e m   a r e  

p r o v i d e d   i n  Appendix VI. I n  a broader   con tex t ,   the  two departments  have 

numerous  programs o f   b i o l o g i c a l   d a t a   c o l l   e c t i o n  and p o l l u t i o n   r e s e a r c h ,  

a l l  o f  which  can  be made a v a i l   a b l e   t o   a s s i s t   i n   c l e a n u p   o p e r a t i o n s .  

2.4.3 Nat iona l   Harbours   Board   and  Harbour   Commiss ions .   There   a re  
f i v e   h a r b o u r s  on t h e   P a c i f i c   c o a s t   s u p e r v i s e d   b y   e i t h e r   t h e   N a t i o n a l  

Harbours  Board  or  independent  harbour  commissions. To d a t e ,   o n l y   t h e  
P o r t   o f   V a n c o u v e r ,   t h e   P o r t   o f   N a n a i m o   a n d   P o r t   A l b e r n i   h a r b o u r  

a u t h o r i t i e s  h a v e   a c q u i r e d   o i l   s p i l l   c l e a n u p   e q u i p m e n t .   T h e   r e m a i n i n g  
h a r b o u r   a u t h o r i t i e s ,   w h i c h   s h a r e   j u r i s d i c t i o n  on the   l ower   F rase r   R ive r ,  

are  not   equipped t o  r e s p o n d   t o   o i l   s p i l l s   i n   t h e i r   r e s p e c t i v e   a r e a s .  
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2.4.4 P r o v i n c i a l   E m e r g e n c y   P r o g r a m   a n d   M u n i c i p a l   O r g a n i z a t i o n s .  
S i n c e   1 9 7 4   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   h a s   t a k e n   i n c r e a s i n g  

r e s p o n s i b i l i t y   f o r   o i l   s p i l l s  on  land and f reshwa te r   l akes  and s t reams.  
T h r o u y h   t h e   o f f i c e s   o f   t h e   P r o v i n c i a l   E m e r g e n c y   P r o g r a m   ( P E P ) ,   t h e  

p r o v i n c e  now m a i n t a i n s  a 2 4 - h o u r   e m e r g e n c y   c o n t a c t   l i n e ,   c o n t i n g e n c y  
p l a n s  and t h e   n u c l e u s   o f  an equi prnent i n v e n t o r y   t h a t   e v e n t u a l  l y  w i  11  be 

expanded t o   p r o v i d e   s p i l l   r e s p o n s e   c a p a b i l i t y   i n  a1 1 m a j o r  PEP c e n t r e s  

i n  B.C. 
PEP p l a y s   a n   e q u a l l y   i m p o r t a n t   r o l e   i n   c o o r d i n a t i n g   t h e  

emergency  preparedness o f  1 2 5   m u n i c i p a l   i t i e s   t h r o u g h   t r a i n i n g   p r o g r a m s ,  

p r a c t i c e   e x e r c i s e s  and c o n t i n g e n c y   p l a n n i n g .   ( A s   m o s t   m u n i c i p a l   i t i e s  
ma in ta in   we l l -equ ipped  works   yards   w i th   employees   ava i lab le  on a 24-hour 

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

c l  eanup  operations. ) 
Vancouver  i s   t a k i n g   t h e   l e a d  among c i v i c   g o v e r n m e n t s   i n  

B r i t i s h  Columbia i n   p repar ing   f o r   env i ronmen ta l   emergenc ies   such  as o i l  

s p i l l s .   O t h e r   m u n i c i p a l i t i e s   i n   t h e   G r e a t e r  Vancouver  Regional D i s t r i c t  

a r e   s i m i l a r l y   i n v o l v e d  and have l i a i s o n   w i t h   t h e   P r o v i n c i a l   E m e r g e n c y  

P r o g r a m .   A f t e r   e x p a n s i o n   o f  PEP, i t  i s   l i k e l y   t h a t   m o r e   c o a s t a l  
r e g i o n a l   d i s t r i c t s  will d e v e l o p   i m p r o v e d   o i l   s p i l l   r e s p o n s e  

c a p a b i l   i t i e s .  

2.5 Other   Ass is tance 
Apar t   f rom  government   and  indus t r ia l   response  sys tems,   there  

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

These i n c l u d e   p r i v a t e   c l e a n u p   c o n t r a c t o r s ,   n a t i o n a l   a n d   i n t e r n a t i o n a l  

agencies and vo l   un tary   o rgan iza t ions .  

2.5.1 Oil S p i l l  Cleanup  Contractors.  There i s   c u r r e n t l y  no a c t i v e  
p r i v a t e   c l e a n u p   c o n t r a c t o r   o n   t h e   P a c i f i c   C o a s t .   C l e a n  Seas  Canada 

L i m i t e d ,  a s u b s i d i a r y   o f  Seaspan I n t e r n a t i o n a l ,  was i n v o l v e d   o v e r  
s e v e r a l   y e a r s   i n  some e i g h t y   s p i l l s .   O w i n g   t o   d i f f i c u l t i e s   i n  

r e c o v e r i n g   o p e r a t i o n a l   c o s t s ,   t h e  firm r e c e n t l y   d e c i d e d   t o  1 imit i t s  

a v a i l a b i l i t y   t o   i t s   p a r e n t  company.  However,  Clean  Seas a1 so  h a s  
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i n d i c a t e d   t h a t  i t  will prov ide   c leanup   ass i s tance   t o   whoever   nego t ia tes  

a formal  dgreernent  which  would i n c l  ude  payment f o r   s e r v i c e s   p r i o r   t o  

t h e i r   p r o v i s i o n .  

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

assor tment   o f   con ta inment  and recovery   gear ,   s to rage  conta iners ,   manua l  

suppor t  and beach  c lean ing   supp l   ies .   Equ ipment   s to res   a re   o rgan ized  fo r  
t r a n s p o r t   b y   b a r g e   o r   t r u c k   w i t h o u t   l o s i n g   t i m e   i n   t r a n s f e r e n c e   f r o m  one 

mode t o   a n o t h e r .   T h e i r  O S C A R  s k i m m e r   w a s   d e s i g n e d   a n d   b u i l t   i n  

co l l abo ra t i on   w i th   t he   Env i ronmen ta l   Emergenc ies   B ranch   o f   Env i ronmen t  

Canada  and h a s   r e c o v e r e d   o i l   i n   s e v e r a l  s p i l l  s. 

2.5.2 N a t i o n a l   a n d   I n t e r n a t i o n a l   A s s i s t a n c e .  A c o n s i d e r a b l e  

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

o f  it t h r o u g h   p r i v a t e   e n t e r p r i s e .   P r o v i d e d   t h e r e   i s  no r e q u i r e m e n t   f o r  

t h e i r  use i n   t h e  U.S. a t   t h e   t i m e ,   e s s e n t i a l   g o v e r n m e n t   o r   p r i v a t e l y -  

owned equipment and s k i l l e d   o p e r a t o r s   c a n  be r e a d i l y   i m p o r t e d .   T h i s   i n  

f a c t  was done i n  1973 t o   a s s i s t   i n   t h e   c l e a n u p  o f  B u r r a r d   I n l e t   a f t e r  

i 

t h e  Sun Diarnond/Erawan c o l l   i s i o n .  

I n   t h e  case o f  modera te   o r   ma jo r   o i l  sp 

Canada border   areas,   the CANUSPAC (Canada/U. S. - 
P1  an would  be  invoked  by  the  regional   head  of   the 

c a l l  s f o r   f o r m a t i o n   o f  a Jo 
would come f rom  the   count ry  
t h e  amount o f   e q u i  pment ava 
on   t he   c i r cums tances   o f   t he  

11 s t h r e a t e n i n g  U.S./ 

P a c i f i c )   C o n t i n g e n c y  

Coast  Guard. The p l a n  

e On-Scene Commander i n t  Response Team whos 

where  the s p i l l   o r i g i n a t e d .   I n  such a case, 
i l a b l e   t o  Canada f rom  the  U.S. wou ld   depend 

p a r t i c u l a r   i n c i d e n t ,  a s  U.S. a g e n c i e s   a r e  

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

Equipment  surpl us t o   t h e i r  needs c o u l d  be made a v a i l   a b l e   t o  Canada. 

S p e c i a l i z e d  oi l  sp i l l   c l eanup   equ ipmen t   ex i s t s   t h roughou t   t he  

wor ld .  No doubt  a c e r t a i n  number of   dev ices  such as FRAMO skimmers  from 

Europe  could  be  t ransported  by a i r   t o  B.C., if r e q u i r e d .   I n f o r m a t i o n  on 
Canadian and global   sources i 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   E n v i r o n m e n t a l  

Emergency C e n t r e   w h i c h   m a i n t a i n s   c o n t a c t   w i t h   i n d u s t r i a l  and m a j o r   s p i l l  

r esponse   o rgan iza t i ons  who h a v e   u p - t o - d a t e   i n f o r m a t i o n   r e g a r d i n g   t h e  

l o c a t i o n s  o f  such  equipment and t h e   c o n t a c t s   t o   p r o c u r e  them. 

Y 

I 
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2.5.3 V o l u n t e e r   O r g a n i z a t i o n s .   T h e   m a i n   v o l   u n t e e r   o r g a n i z a t i o n s  
assoc ia ted   w i th   sp i l l   c l eanup   a re   t hose   conce rned   w i th   t he  we1 1 - b e i n g   o f  

b i r d s  and mammals. The S o c i e t y   f o r   t h e   P r e v e n t i o n   o f   C r u e l t y   t o   A n i m a l s  

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

maintenance. The SPCA a l s o  has c o n t a c t   l i s t s   o f   v o l   u n t e e r s   t r a i n e d   i n  

b i r d  hand1 i n g   p l u s  an assortment  of   equipment  that   can  be moved t o   b i r d  

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

acco rdance   w i th   gu ide l i nes   es tab l i shed   by   t he   Canad ian   W i ld l i f e   Se rv i ce .  

A1 though  the  Stanley  Park Zoo and Aquarium  have an i n f o r m a l   r o l e   t o   p l a y  
i n  a s p i l l  emergency, t h e y   h a v e   e x p r e s s e d  a will i n g n e s s   t o   c a r e   f o r  

a n i m a l s   a f f e c t e d   b y   o i l  and have  done so i n   t h e   p a s t .   T h e i r   e x p e r t i s e  

i n animal  care  would  be an inva l   uab l  e asset i n  an emergency s i t u a t i o n .  

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

numerous i n d i v i d u a l   v o l u n t e e r s  show u p  t o   a s s i s t   i n  beach   c lean ing ;   t h i s  

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

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

s i t u a t i o n s ,   r a t h e r   t h a n   t o   r e l y  on unorganized  volunteers.   However,  i t  

i s   c e r t a i n l y   t r u e   t h a t  beach c l e a n i n g   t e n d s   t o   b e  a 1 a b o u r -   i n t e n s i v e  

a c t i v i t y .   I n   t h i s   r e g a r d ,  Canada  Manpower  has made a r r a n g e m e n t s   t o  

abso rb   ded ica ted   vo lun tee rs   i n to  an o rgan iza t i on   t o   p rov ide   management ,  

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

demonstrate a will ingness   t o  work f o r   t h e   d u r a t i o n   o f  a cleanup. 



I - 23 - 

Y 

r. 

m 

I 

Y 

3 OIL SPILL CLEANUP EQUIPMENT 

One o f   t h e   p r i n c i p a l   d e t e r m i n a n t s   o f   t h e   e f f e c t i v e n e s s  o f  o i  1 

s p i l l   c l e a n u p   o p e r a t i o n s  i s  t h e   e q u i p m e n t   u t i l i z e d .  The  emphasis i n  

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

c o n t r o l ,   r a t h e r   t h a n  on such   aux i l   i a ry   i t ems  as c lo th ing ,   beach   c lean ing  

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

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

a v a i l a b i l i t y .  More d e t a i l e d   i n f o r m a t i o n  on  such  equipment i s   p r o v i d e d  

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

b i b 1   i o g r a p h y   t o   t h i s   r e p o r t .  

3.1 Equi  pnent  Types 

Equ ipmen t   des igned   spec i f i ca l l y   f o r   o i l   sp i l l   c l eanup   i nc ludes  

containment and r e c o v e r y   d e v i c e s ,   a n d   c h e m i c a l s .   T h e y   a r e   d e s c r i b e d  

b e l  ow. 

3.1.1 Containment  Equipment.  Containment  devices  presently  used  on 
t h e  West Coast   range  f rom  makesh i f t   cons t ruc t ions   o f   logs  and b e l t i n g   t o  

modern f a b r i c   o f f s h o r e  booms. The cho ice  o f  boom t y p e   i s   d e p e n d e n t   o n  

economics,  appPication and env i ronmenta l   condi t ions.  

I n  calm  harbours  where  permanent booms a r e   u s e d   t o   p r o t e c t  
t r a n s f e r   f a c i l i t i e s ,   t h e   b e s t  booms a r e   t h o s e   d e s i g n e d   t o   w i t h s t a n d   t h e  

e f f e c t s  o f  r o u g h   h a n d 1   i n g   a n d   p r o 1   o n g e d   e x p o s u r e   t o   w e a t h e r i n g   a n d  
s t r e s s .   I n   B r i t i s h   C o l u m b i a ,  booms o f   t h i s   s o r t   a r e   e m p l o y e d   a t   t h e  

f o u r   m a j o r   c o a s t a l   o i l   r e f i n e r i e s ,  some p u l p   m i l l s  and t h e  B.C. Hydro  & 

Power A u t h o r i t y   g e n e r a t i n g   p l a n t  on Vancouver I s l a n d .   B e l t   a n d   t i m b e r  

booms a r e   q u i t e   e f f e c t i v e   i n   t h e s e   a p p l i c a t i o n s ,   b u t   a r e   n o t   a s  
rnanageabl e as  harbour booms s p e c i f i c a l  l y  des igned  for   the  purpose.  

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

Pac i f i c   Coas t ,   t he   mos t  common i s   t h e  18 t o  36 i n c h   B e n n e t t   i n s h o r e  

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

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



- 24 - 

I 

II 

I 

U 

I 

1 

1 

P 

no t   excess i ve .  It i s   f a i r l y  easy t o   t r a n s p o r t  and deploy,  and  has  been 

a u s e f u l   a i d   i n  many o i l   s p i l l   s i t u a t i o n s .  A s i m i l a r   d e s i g n   i n  a l a r g e  

( 7 2  i n c h )   s i z e   i s  he1 d by the   Coas t   t i ua rd   f o r   o f f sho re   app l   i ca t i ons .  

The Vi koma Seapack,  favoured  by  the  Canadian  Coast  Guard, i s  a 
d e v i c e   t h a t   c o m b i n e s   e x c e l l e n t   c o n t a i n m e n t   q u a l i t i e s   w i t h  a c a p a b i l i t y  
f o r   r a p i d   m o b i l i z a t i o n  and dep loyment .  I t s  main  drawback i s  a t o t a l  

dependence   fo r   buoyancy   on  a d i e s e l - o p e r a t e d   a i r   f a n .  A1 t h o u g h  

c u r r e n t l y   t h e   o n l y   p r o v e n   o f f s h o r e   i n f l a t a b l e   c u r t a i n  boom, n e i t h e r  it 

nor   the   Bennet t  ( 7 2  i n c h )   i s   e f f e c t i v e   i n   c u r r e n t s   o v e r  1.5 k n o t s   o r   i n  

waves  above 4 f e e t .  
Two r e c e n t   i n n o v a t i o n s ,   b o t h   f r o m   V a n c o u v e r ,  seem t o   h a v e  

u s e f u l   p o t e n t i a l   f o r  B.C. wa te rs .   The  ZOOOM Boom, m a n u f a c t u r e d   b y  

Versa t i le   Env i ronmenta l   Produc ts  Co., i s  a l i g h t w e i g h t ,   c o m p a c t ,   s e l f -  

i n f l a t i n g  boom w i t h   f a s t   d e p l o y m e n t   q u a l   i t i e s  and a f a i  1 - s a f e   b u o y a n c y  

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

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

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

i n f r e q u e n c y   o f   i t s  use. 

. Another   dev ice   s to red  on t h e   c o a s t   i s   t h e   a b s o r b e n t  boom f o r  

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

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

m a t e r i a l  i s  q u i c k l y   s a t u r a t e d .  I t s  p r i n c i p a l   a p p l i c a t i o n   i s   f o r   m i n o r  
s p i l l s   i n   l o w   c u r r e n t  waterways and d i tches .  

One f a c t o r   i n   d e t e r m i n i n g  boom e f f i c i e n c y   i s   t h a t   o f   i t s  
d e p l o y a b i l i t y .  To date,  B.C. does   no t   have  the   p lanned  capab i l  i t y  f o r  

r a p i d   d e p l o y m e n t   o f  boom b y  a i r  t r a n s p o r t ,  a1 t h o u g h   p r i v a t e   f i r m s  

con t inue   t o   research   such  a system., . 

3.1.2 Recovery   Equ ipment .   Recovery   equ ipment   ranges   f rom  o rgan ic  

a n d   s y n t h e t i c   s o r b e n t s   t o   m e c h a n i z e d   d e v i c e s   s u c h   a s   s k i m m e r s   a n d  

sl  urpers.  
V i r t u a l l y  all o i l   s p i l l  equipment   depots   on  the  Paci f ic   Coast  

s t o r e  some v a r i e t y  of  sorbent.  The p e t r o l e u m   i n d u s t r y   f r e q u e n t l y   u s e s  

"syn the t ic "   t ypes   such as p o l y e s t e r  foam, p o l y s t y r e n e   a n d   p o l y u r e t h a n e  
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i n  v a r i o u s   c o n f i g u r a t i o n s ;   o t h e r   i n d u s t r i e s   f a v o u r   o r g a n i c   s u b s t a n c e s  

such  as  peat moss, wood w a s t e ,   s t r a w   a n d   h a y .   N e i t h e r   t y p e   h a s   m u c h  

a p p l i c a t i o n   i n   t h e   c l e a n u p   o f   m a j o r   s p i l l s ,   b u t   b o t h   a r e   i n v a l u a b l e   f o r  
minor  mopping-up  operations. The e s s e n t i a l   d i f f e r e n c e s   b e t w e e n   o r g a n i c  

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

m i n a t i o n  between o i l  and wa te r .   I no rgan ic   so rben ts   a re   super io r   i n   bo th  

ways, b u t   p r e s e n t   d i s p o s a l   p r o b l e m s   o n c e   t h e i r   e f f e c t i v e   l i f e  i s  over. 
Mechanica l   recovery  dev ices  range i n   s i z e   a n d   c a p a c i t y   f r o m  

large  vessel-mounted  skimmers  operated  by  Burrard C1 ean, Clean  Seas  and 
t h e   C a n a d i a n   C o a s t   G u a r d   t o   s m a l l   p o r t a b l e   s k i m m e r s   s u i   t a b l e   f o r  

r e c o v e r y   o f  1 i g h t   o i l   p r o d u c t s .  The l a t t e r   a r e   e s p e c i a l l y   p o p u l   a r   w i t h  
i n d u s t r i a l   o i l   u s e r s  as an a1 t e r n a t i v e   t o   t h e   e x p e n s e   a n d   m e s s i n e s s   o f  

t h e  common manual 1 abour/sorbent  method. 

Mechanica l   sk immers  have  undergone  considerable  improvement  

d u r i n g   t h e   l a s t   f i v e   y e a r s   i n   t h e i r   a b i l i t y   t o   d i s c r i m i n a t e   b e t w e e n   o i l  
and  water  and  to  operate  under f a i r l y   r o u g h  sea c o n d i t i o n s   ( 2 - 3   f o o t  

seas). The m o s t   p r o m i s i n g   m o d e l s   a r e   t h o s e   i n c o r p o r a t i n g   o l e o p h i l   i c -  

a q u a p h o b i c   r o t a t i n g   d i s c s   f o r   s p i l l s   o f  1 i g h t   t o  medium v i s c o s i t y   o i l  

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

" s l i c k l i c k e r " .  S k i m m e r s   d e v e l o p e d   f o r   o f f s h o r e   u s e   h a v e   n o t   y e t   b e e n  
deployed on the  West Coast;  one  such  device i s   t h e  FRAMO u n i t   w h i c h   h a s  

c o m b a t t e d   s p i l l s   i n   t h e   N o r t h  Sea and i s  c u r r e n t l y   i n c l u d e d   a s   p a r t   o f  
the   equ ipment   he ld   in   the   Canad ian   Arc t i c  and  Newfound1 and. 

3.1.3 Chemical  Countermeasures. The use o f   d i s p e r s a n t s ,   s i n k a n t s  
a n d   h e r d e r s   c o n t i n u e s   t o   g e n e r a t e   c o n t r o v e r s y   a s   t o   t h e i r   e f f e c t i v e -  
ness and v i a b i l i t y  as   op t ions   fo r   On-Scene  Commanders .   S inkants   and 

h e r d e r s   a r e   c o n s i d e r e d   r e l a t i v e l y   i n e f f i c i e n t ,   w h i l e   d i s p e r s a n t s   i n   t h e  
pas t   have   had   adve rse   e f fec ts   on   mar ine   ecosys tems   to   t he   ex ten t   t ha t  

t he   Env i ronmen ta l   P ro tec t i on   Se rv i ce   usua l l y  does n o t   p e r m i t   t h e i r  use. 
I n   o r d e r   t o  meet t o x i c i t y   c r i t e r i a  as s e t  down i n   s u c h   p u b l i c a t i o n s  as 

"Guide1  ines  on  the Use and Acceptab i l  i t y  o f  Oil S p i l l   D i s p e r s a n t s "  (Rue1 

e t   a l ,   1 9 7 3 ) ,   s e v e r a l  companies  have  funded  research e f f o r t s   t o   d e v e l o p  
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a d i s p e r s a n t   o f   l o w   t o x i c i t y .   F o u r   f o r m u l a t i o n s   p r e s e n t l y   m e e t   t h e  
c r i t e r i a  and  one has  been acqu i red   i n   bu l k   by   t he   Canad ian   Coas t   Guard  

a s   p a r t   o f   i t s  emergency  response  system. 

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

a t t r a c t i v e   t o  an OSC, e.g. when h y d r o g r a p h i c   a n d   c l i m a t i c   c o n d i t i o n s  
prevent   the   dep loyment   o f   convent iona l   c leanup  equ i   pment  , s p i  1 1  e d   o i  1 

can  conceivably  be  d ispersed  almost  immediately a t  sou rce   be fo re  i t  can 
c o n t a m i n a t e   s h o r e l i n e s   o r   f i s h i n g  grounds. New t e c h n i q u e s   i n   s p r a y i n g  

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

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

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

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

Carnpeche, Mexico. 

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

p r o c e s s   o f   b r e a k i n g  down o i l   t o   d r o p 1   e t   s i   z e ,   w i t h   p o s s i b l e   a d v e r s e  
consequences  on  subsurface  organisms. As t h e   d r o p l e t s  do n o t   c o a l e s c e ,  

e f f e c t i v e  skimming i s  c i rcumvented.  Therefore,   the  use o f   d i s p e r s a n t s  
i s  dependent upon a c a r e f u l   a n a l y s i s   o f   b i o l o g i c a l   c o n s i d e r a t i o n s   a n d  

o t h e r   f a c t o r s ,   n o t   l e a s t   o f   w h i c h   i s   t h e   e x p e c t e d   e f f e c t i v e n e s s   o f   t h e  
d i spe rsan t   under   t he   p reva i l   i ng   c i r cums tances .  

3.2 Equipment  Maintenance  and  Condit ion 

F i e l d   v i s i t s   t o  e q u i p m e n t   d e p o t s   d u r i n g   t h e   s t u d y   i n d i c a t e d  
t h a t  much coastal  equipment was  new and unused.   Where  proper   weather  

p r o t e c t i o n  and c a p a b i l i t y   t e s t i n g  had  been  provided, i t  u s u a l l y  was i n  
exce l  1 e n t   c o n d i t i o n .  

On t h e   o t h e r  hand, equipment   that  had  been improper ly   c leaned,  

exposed t o   s u n l i g h t   o r   l e f t   i n   t h e   w a t e r  was o f t e n   d e t e r i o r a t e d .   I n  a 

f e w   i n s t a n c e s ,   t h e r e  was t o o   l i t t l e   a t t e n t i o n   t o   m a i n t e n a n c e   o f  
equi  pment veh ic les ,  e.g. t r a i l   e r s  were  found  wi th f l  a t   t i r e s  and exp i   red  

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

power1  ess. 
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S p i l l   e q u i p m e n t   o w n e r s   i n   t h e   p r i v a t e   s e c t o r   o c c a s i o n a l l y  

seemed re1   uc tan t   t o   rep lace   worn   ou t   equ ipmen t .   Th i s  was e v i d e n t   a t  

s e v e r a l   d e p o t s ,   s u g g e s t i n g   t h a t  a1 t h o u g h  a good  deal  o f   t h o u g h t  and 
energy had  been o r i y i n a l  l y  expended i n   t h e   d e v e l o p m e n t  o f  equ ipment  

p a c k a g e s ,   t h e r e  was a subsequent  loss  o f   c o n c e r n   a n d / o r   f u n d i n y .  
On-going  equipment m a i  n t e n a n c e   a n d   t e s t i n g   m u s t   b e   e n c o u r a g e d  a s  an 

i m p o r t a n t   p a r t   o f   s p i l l   r e s p o n s e  systems. 

3.3 Equipment Q u a n t i t i e s  and D i s t r i b u t i o n  
The B r i t i s h  C o l u m b i a   P e t r o l e u m   A s s o c i a t i o n   h a s   s t a t i o n e d   o i l  

s p i l l  equipment  packages a t  a number o f   l o c a t i o n s  on t h e  B. C. c o a s t .  

These  packages  have  been d e s i g n a t e d  " A " ,  "B" o r  ' IC"  d e p e n d i n g   o n   t h e  

t y p e s  and q u a n t i t i e s   o f  equipment i n  each. F o r   d e s c r i p t i v e   p u r p o s e s   i n  

t h i s   s e c t i o n   o f   t h e   r e p o r t ,   o t h e r   m a r i n e   e q u i p m e n t   d e p o t s  ( i  .e., non- 

BCPA) have  been i d e n t i f i e d   b y   t h e  same c a t e g o r i z a t i o n   e x c e p t   f o r   t h e  

ex tens i ve   i nven to r ies   ma in ta ined   by   Bu r ra rd   C lean ,   C lean   Seas   and   t he  

Canadian  Coast Guard; these  have  been  label   led a s  "major A" packages. A 
de ta i led ,   sample   inventory   o f   package  types  i s  presented i n  Appendix V. 

A "major  A"  p a c k a g e   c o n t a i n s   v i r t u a l l y  a1 1 t y p e s   o f   c l e a n u p  

equipment and suppl ies.   These  include  containment and recovery  dev ices,  

d ispersants ,  hand tools,   communicat ion  systems,  land and wa te r   t ranspor t  

v e h i c l e s ,   l i g h t i n g   p l a n t s ,   s a f e t y   g e a r ,  pumps and hoses ,   beach-c lean ing  

equipment and other  accessory  i tems.  Such a p a c k a g e   r e q u i r e s   r e g u l a r  
m a i n t e n a n c e   t o   e n s u r e   f a s t   n o b i l   i z a t i o n  and good pe r fo rmance ,   and   t hus  

r e q u i r e s  a s o u r c e   o f   t r a i n e d  manpower t o  b e   e f f e c t i v e .  
" A "  packages c o n t a i n  a s i m i l  a r  assortment o f   s p i  11  equipment  

f o r   d e a l i n g   w i t h  most aspec ts   o f   c leanup,   bu t  on a s u b s t a n t i a l l y   s m a l l e r  

sca le.  They a1 so may 1 ack means o f   t r a n s p o r t  and h i g h   v o l  ume mechanical 

recovery  equi  pment.  Manpower i s  n o t   s p e c i f i c a l l y  a1 1 oca ted ,   bu t   t ra ined  

o p e r a t o r s   a r e   a v a i l a b l e   l o c a l l y ,   e i t h e r  amongst t h e  s t a f f  o f   t h e  

f a c i l i t y   h o l d i n y   t h e  package o r   t h r o u y h   c o n t r a c t o r s .  
"B"  packages  are  designed t o   p r o v i d e  a r e s p o n s e   c a p a b i l i t y   f o r  

m ino r   sp i l l s   wh ich   l r l i gh t   occu r  a t  s t o r a g e   f a c i l i t i e s   d u r i n g   t r a n s f e r  



- 28 - 

I 

I 

opera t ions .  Most a r e   l i m i t e d   t o  manual  equipment , s o r b e n t s  , pumps and 

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

outs ide  sources.  

'IC" packages  a re   equ ipped  fo r   the   c leanup  o f   very  smal 1 s p i l l  s 

by  manual means. I n v e n t o r i e s   a r e   l i m i t e d   t o   h a n d   t o o l  s,  s o r b e n t s   a n d  

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

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

sorbent  boom can  be  manufactured on s i t e   f r o m   a v a i l   a b l e   m a t e r i a l s .  
The d i s t r i b u t i o n   o f   o i l   s p i l l  equipment  depots on t h e   c o a s t   i s  

p r e s e n t e d   i n   F i g u r e  2 a n d   T a b l e  1. I n   t h e   s o u t h e r n   p o r t i o n   o f   t h e  

prov ince ,  where the   vas t   ma jo r i t y   o f   equ ipmen t  on the  coast  i s   l o c a t e d ,  
"major  A" packages  are  s i tuated  in   Vancouver  and V i c t o r i a .   O t h e r   p a c k -  

age s i z e s  a1 so occur i n   t h e s e   t w o   l o c a t i o n s ,  as we1 1 as i n  Howe Sound , 
Nanaimo, Po r t   A lbe rn i ,   Powe l l   R i ve r  and  Campbell R i v e r ,   p a r t i c u l a r l y   a t  

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

re1   a t i ve ly   few  packages - a1 1 a r e   e i t h e r  smal 1 e r  ' IB" o r  " C "  t y p e s   a t  

m a j o r   f a c i l i t i e s  such  as o i l  company tank  farms and p u l p   m i l l s .  

The c e n t r a l   c o a s t   i s   v i r t u a l l y   u n e q u i p p e d   f o r  an o i l   s p i l l  
w i t h   t h e   e x c e p t i o n   o f   B e l l a   C o o l a ,  where a BCPA "B"  package i s   l o c a t e d .  

The n o r t h   c o a s t   i n c l u d e s   K i t i l n a t ,   P r i n c e   R u p e r t   a n d   S t e w a r t .  

Equipment i s   s i t u a t e d   i n  all o f   t h e s e  and inc ludes  one "major A" package 

e q u i v a l e n t   t o   t h o s e   i n   V a n c o u v e r  and Vic tor ia .   Severa l   smal ler   packages 

a r e   f o u n d   i n   t h e  Queen C h a r l o t t e   I s 1  ands. 
It i s   s i g n i f i c a n t   t o   n o t e   t h a t  few o i l   p r o d u c t s   v e s s e l s   c a r r y  

t h e i r  own cleanup  equipment.  This i s  a s e r i o u s   d e f i c i e n c y   t h a t   w a r r a n t s  

r e c t i f i c a t i o n   t h r o u g h   p u r c h a s e   o f  booms and   sk immers   f o r   p lacemen t   on  
vessel s. 

3.4 Equi pment Re1 a t i  ve Avai  1 a b i  1 i ty  K a t i  ngs 

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

p o r t i o n s   o f   t h e   c o a s t  , a simp1 i f i e d   e q u i p m e n t   r e l a t i v e   a v a i l a b i l i t y  
r a t i n g   s y s t e m  was d e v i s e d .   ( C o n c u r r e n t l y ,  a f e a s i b i l i t y   s t u d y  was 

undertaken  by Ms. Eugen ia  Chan f o r   E n v i r o n m e n t  Canada t o   a s s e s s   t h e  
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TABLE 1 EQUIPMENT  PACKAGE  TYPES  BY  LOCATION 

II 

a 

m 

I 

rl 

a 

1 

I 

~~ 

F i s h e r i e s   F i s h e r i e s  
S t a t i s t i c a l   L o c a t i o n  Package  Package S t a t i s t i c a l   L o c a t i o n  Package  Package 

A rea  Type  Holder  Area  Type  Holder 

1 
2 w  

2 E  
3 
4 

6 

8 
12 

13  

1 4  

15 
16 

17 

1 8  

19  

Port  Clements  B 
l a  su B 
Queen  Char. City C 
S tewar t  C 
Watson I s l a n d  C 
P r ince   Ruper t  C 

P r ince   Ruper t   Ha j  A 
Pr ince  Ruper t  A 
Kit imat  B 
Bel  1  a  Cool  a  B 
Port  McNeil   B 
Por t   Hardy  C 
E l k   F a l l s  B 

Eve  River  B 
Campbel l   River A 

Ke lsey  Bay C 

Henr ies  Bay C 
Royston C 
Powel 1 R i v e r  A 

Westview  B 
S t i l l w a t e r  C 
Nor thues t  Bay B 

Hannac  B 
Nanaimo A 

Nanaimo A 

Chemainus  B 
Chemainus B 

C r o f t o n  B 
Bamberton  B 
Duncan C 
Ganges B 
V i c t o r i a  A 

V i c t o r i a  Haj A 
V i c t o r i a  B 

V i c t o r i a  B 
V i c t o r i a  C 
V i c t o r i a  C 

V i c t o r i a  C 

V i c t o r i a  B 

BC Pe t ro leun  Assoc. 
Yes t f rob   Mines  
ehcHi 11 an B1 oedel 
BC Petroleum Assoc. 
Canadian  Cel l   u lose 
P r o v i n c i a l  Emery. Prog. 

Canadian  Coast  Guard 
BC Petroleum Assoc. 
BC Petroleum  Assoc. 
BC Petroleum Assoc. 
BC Petroleum Assoc. 
HacMi 11 an Bloedel  
Crown  Zel  1  erbach 
MacMi 11 an B1 oedel 
BC Petroleum Assoc. 
MacHi 11 an Bloedel  
HacMi 1 1  an B1 oedel 
BC Petroleum  Assoc. 
HacMi  11  an Bloedel  
BC Petroleum  Assoc. 
MacMi 11  an B loede l  
MacMi 11 an B1 oedel 
HacMi  11  an B loede l  
H a r b o u r   C m i s s i o n  
BC Petroleum  Assoc. 
B.C. Hydro 
MacMi 11 an B1 oedel 

BC Fores t   Produc ts  
BC Cement 
BC Petroleum  Assoc. 
BC Petroleum Assoc. 
BC Pet ro leum Assoc. 
Canadian  Coast  Guard 
Nat ional   Defence 

I n s t .  o f  Ocean Sciences 
BC Pe t ro leun  Assoc. 
P r o v i n c l a l  Emery. Prog. 
BC Pe t ro leun  Assoc. 
BC Pe t ro leun  Assoc. 

23 

25 
27 

28/29 

P o r t  A1 b e r n i  
P o r t  A1 b e r n i  

P o r t  A1 b e r n i  
P o r t  A1 b e r n i  
Cameron 
U c l   u e l   e t  
Sproat  Lake 
Kennedy  Lake 
F r a n k l i n   R i v e r  
Estevan 
Go ld   R ive r  
P o r t  A1 i c e  
Ruper t   I n1   e t  
P o r t   R l l o n  
Uood f ib re  
Gibsons 
Bowen I s l a n d  
New Westminster 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Abbo ts f   o rd  

B 
B 

B 
C 
C 
B 

B 
C 
C 

B 
C 
B 
B 
A 
B 
B 
C 
B 
B 
A 

Ha j  A 

Maj A 

B 
B 
A 

A 
A 

A 
Maj A 

C 
B 
B 
B 

H a r b o u r   C m i s s i o n  
MacHi  1  1 an B1 oedel 

BC Petroleum  Assoc. 
MacMi 11 an  Bloedel 
MacMi l lan  B loedel  
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Prov. Emery. Prcg. 
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p o s s i b i l  i t y  o f   d e v e l o p i n g  a more  expl i c i t  and  comprehensi   ve  equipment  

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

a n a l y s i s   i s   p r o v i d e d   i n   A p p e n d i x   V I I . )   T h e   e q u i p m e n t   r e l a t i v e  

a v a i l a b i l i t y   r a t i n g   m e t h o d   u s e d   i n   t h i s   r e p o r t  was d e v e l o p e d   o n  a 
F i s h e r i e s   S t a t i s t i c a l   A r e a   b a s i s   f o r   t h r e e   c l   a s s e s   o f   s p i   1 1  : m i  n o r  

( l e s s   t h a n  10 000 I m p e r i a l   g a l l o n s )  , m o d e r a t e  ( 1 0  000 t o  100 000 

I m p e r i a l   g a l l o n s )  and rnajor  (more  than  100 000 Imper ia l   ga l l ons ) .   Tab le  

2 shows equipment r e l a t i v e   a v a i l   a b i l  i t y  Val  ues f o r   t h e   c o a s t   t o g e t h e r  

w i t h   s c a l e d   t o  100 r a t i n g s   f o r   t h e   t h r e e   c l a s s e s   o f   s p i l l s .  

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

r e l a t i v e   p o i n t   v a l u e   t o  each o f   t h e   f o u r   s p i   1 1   p a c k a g e   s i   z e s   b a s e d   o n  

est imates  f rom  personnel  i 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 ,   t h e  
Canadian  Coast  Guard and t h e  BCPA. The re1   a t i ve   va lues   agreed upon  were 

as   f o l l ows :   "Ma jo r  A"  package - 100; "A" package - 40; " B "  package - 
20; and " C "  package - 4. 

Second ly ,   t hese   va lues   were   cons ide red   t o   dec rease   i n   re la t i on  

t o   t h e   d i s t a n c e  each t y p e   o f  package  had t o  be rnoved t o  a s p i   1 1   s i t e :  

"Major  A" packages - 10% per  50 n a u t i c a l   m i l e s ;  " A "  packages - 1 0 %   p e r  

20 n a u t i c a l   m i l e s ;  "B" packages - 1 0 %   p e r  10 n a u t i c a l   m i l e s ;   a n d  'IC" 

packages - not  worth  moving. 

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

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

f o r   t h a t   a r e a   u n d e r   t h e   a s s u m p t i o n   t h a t  a m i n o r   s p i l l   w o u l d   d i s s i p a t e  
b e f o r e  any d is tan t   equ ipment   cou ld  be  del  ivered.  Moderate s p i l l  Val  ues 

were  der ived  by summing all a r e a   r e s p o n s e   v a l u e s   t o  a p a r t i c u l a r   a r e a  

w i t h  a b o o s t i n g   o f   t h a t   a r e a ' s  own b a s e   v a l u e   b y  a f a c t o r   o f   t h r e e .  

( T h e   b o o s t   f a c t o r   t o o k   i n t o   a c c o u n t   t h a t ,   f o r  a m o d e r a t e   s p i l l ,  
immediate  deployment o f  equipment  has a f a r   g r e a t e r   e f f e c t   i n   m i n i m i z i n g  

damages than  does  t ranspor ted  equipment . )   Major   sp i   11  Val   ues  for   each 

area  were  determined  by surnrning a l l  area  response  Val ues r e 1   a t i v e   t o  a 

p a r t i c u l a r  area. 

The r e s u l t s   b y   F i s h e r i e s   S t a t i s t i c a l   A r e a   f o r   t h e   t h r e e  
c l a s s e s   o f   s p i l l  - minor,   moderate and major  - a r e   p r e s e n t e d   i n  Tab1 e 2. 
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The Vancouver area e v i d e n t l y   h a s   t h e   h i g h e s t   e q u i p m e n t   r e l a t i v e  
a v a i l a b i l i t y  r a t i n g  for response t o  any size of sp i l l .  Other  areas have 
significantly lower relat ive  ra t ings for minor sp i l l  s. The southeast  
por t ion  of Vancouver Island  appears  to be the  area  second-best  equipped 
and si tuated t o  handle moderate and major sp i l l s .  ( I t  i s   e s s e n t i a l   t o  
recognize t h a t  these ratings are   re la t ive;   they i n  no way r e f l e c t  any 
absolute  level o f  cleanup  effectiveness.) 
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4 MANPOWER 

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

l a r g e l y   o w i n g   t o   t h e   i n a b i l i t y   o f  mechanized  equipment t o   o p e r a t e   u n d e r  
d i f f i c u l t ,   s p e c i a l   i z e d   c o n d i t i o n s  and  because o f   p o t e n t i a l   e n v i r o n m e n t a l  

damage from  heavy  machinery.  With 1 a b o u r   c o s t s   u s u a l l y   c o n s t i t u t i n g   t h e  

major  expense i n  c leanup  operat ions,  manpower t r a i n i n g ,   e f f i c i e n c y   a n d  

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

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

r e q u i r e m e n t s   f o r   o i l   s p i l l s  and to   desc r ibe   ava i l ab le   manpower   sou rces  
on  the 3.C. coast .  No e f f o r t   i s  made t o   s t a t i s t i c a l l y   a n a l y z e   e i t h e r  

s k i l l e d   o r   u n s k i l l e d  manpower r e g i o n a l   a v a i l a b i l i t y .  

4.1 Manpower Requirements a t  Oil S p i l l  s 
With the m a j o r i t y   o f   m i n o r   m a r i n e   o i l   s p i l l s   i n  B.C. h a v i n g  

o c c u r r e d   i n   p r o x i m i t y   t o   o i l   s t o r a g e   f a c i l   i t i e s ,   t h e  1 i m i t e d   c l e a n u p  

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

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

u n s k i l l e d  manpower has  been a v a i l a b l e   o r   p r o p e r l y   u t i 1   i z e d .  
A r e v i e w  o f  r e g i o n a l  and n a t i o n a l   r e c o r d s ,   i n c l u d i n g  NATES,  

i n d i c a t e d   t h a t   t h e   d a t a   a v a i l a b l e   w e r e   i n s u f f i c i e n t  t o  e x p l i c i t l y  
de termine   appropr ia te  numbers o f  i n d i v i d u a l s   o r  man-days i n   r e l a t i o n   t o  
s p i l l   s i z e s .   I n  an e f f o r t   t o   o b t a i n  a t  l e a s t  some i n d i c a t i o n   o f   t h i s  

r e l a t i o n s h i p ,   U n i t e d   S t a t e s   C o a s t   G u a r d   r e c o r d s   ( P o l l u t i o n   I n c i d e n t  

Report ing  System - P I R S )  were  summarized f o r  1977, the  most r e c e n t   y e a r  
on  computer   record.   For   that   year ,   there was a w i d e   r a n g e   o f  manpower 

responses   t o   mar ine   o i l   sp i l l s ,   depend ing  on a r e a   s e n s i t i v i t y  and degree 
o f  cleanup; i n  some cases, no e f f o r t   a t   a l l  was e x p e n d e d ,   w h i l e   i n   o n e  

extreme  case,  over 1300 rndn-days were i n c u r r e d   i n   t h e   c l e a n u p   o f   o n l y  a 
minor  event.  However, i n  general  , U.S.C.G. r e c o r d s   a v e r a g e d  some 500 

man-days f o r   m i n o r   s p i l l s   ( l e s s   t h a n  10,000 g a l l o n s ) ,  1,000 man-days f o r  
moderate s p i l l s  (10,000-100,000 g a l l o n s )  and i n s u f f i c i e n t   d a t a   f o r   m a j o r  

s p i l l s   ( o v e r  100,000 g a l l o n s ) .  
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A v a r i e t y   o f   i n t e r n a t i o n a l  a n d   n a t i o n a l   e v e n t s   a l s o   w e r e  

reviewed, e.g. h o c 0  Cadiz,  France: 6 500 p e o p l e   o f   w h i c h  5 000 were  

m i l i t a r y ;  Mizushima,  Japan: 200 000 w o r k e r s   o f   w h i c h   a b o u t  8 000 were  
f u l l - t i m e ;  Nepco 140  barge,  Ontario: 700 i n d i v i d u a l s ;   K u r d i s t a n ,   E a s t  

Coast Canada: 400 workers   p l  us C.C. G. - s u p e r v i s o r y   s t a f f ;  Van1 ene, B. C. : 

120  people;  and I r i s h   S t a r d u s t ,  B.C. : 84 loca l   persons   p lus  C1 ean  Seas 

crew and  government  personnel 
I n  summary, t h e s e   h i s t o r i c a l   f i g u r e s   a l o n g   w i t h  U.S.C.G. d a t a  

suggest  100 men o r  500 man-days are  common f o r   m i n o r   s p i l l  s ;  t w i c e   t h a t  

f o r  moderate s p i l l s ;  and some one h u n d r e d   t i m e s   t h a t   f o r   m a j o r   e v e n t s .  

It i s   i m p o r t a n t   t o   r e c o g n i z e   t h a t   t h e s e   f i g u r e s   c a n   v a r y   a p p r e c i a b l y  
depending upon t h e   m a t e r i a l   s p i l l  ed, s i z e  and l o c a t   i o n   o f   s p i  11 , weather 

and  sea c o n d i t i o n s ,   s h o r e 1   i n e   c o n f i g u r a t i o n ,   e n v i r o n m e n t a l   f a c t o r s ,  

degree o f   c l e a n u p   d e s i   r e d  and  manpower a v a i l   a b i l  i ty. 

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

i s   e v i d e n t   t h a t   f o r   m i n o r   s p i l l s ,  and i n  sorne cases f o r   m o d e r a t e   o n e s ,  

s u f f i c i e n t  manpower e x i s t s  on t h e  West Coast,  provided it i s   e f f e c t i v e l y  

coord inated.   However ,   th is  i s  n o t   t h e   c a s e   f o r   l a r y e r   m o d e r a t e   o r   m a j o r  
s p i l l s ,   p a r t i c u l a r l y   i n   t e r m s   o f   t r a i n e d   p e r s o n n e l   i n   r e m o t e   a r e a s .  

4.2 ManDower Sources 

I n f o r m a t i o n  on t h e   t r a i n i n g ,   a v a i l a b i l i t y  and d i s t r i b u t i o n   o f  
s k i l l e d  manpower  on t h e   c o a s t  was o b t a i n e d   t h r o u g h   q u e s t i o n n a i r e s  

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

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

i n t e r v i e w   t h o s e   r e s p o n s i b l e   f o r   t h e   c a r e  and o p e r a t i o n   o f   s p i  11 c l e a n u p  

e qu i pnent . 
Manpower r e q u i r e m e n t s   f o r   s p i l l   c o n t a i n m e n t   a n d   r e c o v e r y   c a n  

be   ca tegor ized   in to   two  ma in   types .  The f i r s t   i s   t h a t   o f   s p e c i f i c a l l y  

t r a i n e d   o r   s k i l l e d   p e r s o n n e l  such as o p e r a t o r s   o f   s p e c i a l i z e d   e q u i p m e n t  
(e.3.)  skimmers  and d i s p e r s a n t   a p p l i c a t o r s )  and p e r s o n s   t r a i n e d   i n   t h e  

s u p e r v i s i o n   o f   f i e l d   o p e r a t i o n s .  The   second   ca tegory  i s   u n s k i l l e d  

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

earth  machines, pumps and boats. 



- 36 - 

4.2.1 Trained Manpower. I n  t he   p r iva t e   s ec to r ,   t he   pe t ro l  eum 
industry  has  developed a comprehensive program of t r a in ing   cour ses  
including  the Petroleum Industry  Training  Service ( P I T S ) .  Individual 
companies and the  British Colurnbia Petroleum  Association  are  involved i n  
the  training of n~embers' agents, Burrard Clean contractor  employees a n d  
refinery and distribution workers. General ly ,   these  courses   are  a1 so 
open to  representatives of o the r   i ndus t r i e s  and  government agencies.  
Several   forest   companies   have  provided  t ra ining  opportuni t ies  t o  
employees, particularly  those a t  cleanup  equipment  storage  locations. 
Although most ac t iv i t ies   a re   res t r ic ted  t o  personnel a t  pu lp   mi l l s ,  a t  
least  one firm has extended i t s  program t o  l o g g i n g  areas. 

The two largest  t u g  and barge companies have trained personnel 
on t h e i r   s t a f f s   a s  p a r t  of t h e i r  involvement   in   oi l   spi l l   c leanup 
contracting. In addition,  crew of t u g s  engaged i n  towing oi l   products  
barges  are  familiar with cleanup  procedures for minor s p i l l s  t h a t  occur 
d u r i n g  fuel  transfer. Other companies w i t h  t rained  personnel  include 
B.C. Hydro and Power Authority, B . C .  Ferry  Corporation, B.C. Railway 
Company , several chemical firms and a mining operation. 

W i t h  respect t o  government agencies,  the Canadian Coast Guard 
has developed an exper ienced   s ta f f  for response t o  o i l   s p i l l s  from 
vessel s. Ski 11 ed personnel  range from' operators of special i zed recovery 
equipment t o  lead agency supervisors.  Environment Canada  compl ements 
the Coast Guard w i t h  individuals  experienced i n  environmental protection 
a n d  trained  in  organizing  cleanup  equipment  placement f o r  maximum 
pro tec t ion  o f  s e n s i t i v e   a r e a s .   T h e s e   i n d i v i d u a l s   a l s o   h a v e   t h e  
expertise for  overall  supervision of oil  spill  operations. 

The Department of National Defence participates i n  contingency 
planning and has trained  cleanup personnel fo r  spi 11 s from some  mil i t a ry  
bases and operations. In  the  event of  a major s p i l l ,  a large  contingent 
of  ski1 1 ed and unskilled mil i t a ry  manpower could be  made avai l  ab1  e t o  
the 1 ead agency On-Scene-Commander. 

The P r o v i n c i a l  Emergency Program,  w i t h  r e s p o n s i b i l i t y  for 
coordinating  municipal  emergency  response,   has  trained  over  150 
individuals from local governments i n  basic  oil   spil l   containment and  
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recovery  techniques and i s   i n  an e x c e l l e n t   p o s i t i o n   t o   f u r t h e r   e n c o u r a g e  

and  extend  such  t ra in ing. 

The d i s t r i b u t i o n   o f   t r a i n e d  manpower i n   c o a s t a l  B.C. l a r g e l y  

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

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

p o s i t i o n i n g   o f  booms o r   t h e   o p e r a t i n g   o f  skimmers. 

4.2.2 Unsk i l l ed   Manpower .  Oil s p i l l   r e s p o n s e  on t h e  B.C. c o a s t  
i n v a r i a b l y   r e q u i r e s   t h e   s e r v i c e s   o f   m a c h i n e   o p e r a t o r s   a n d   m a n u a l  

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

have  demonstrated a will i n g n e s s   t o   d i v e r t  as many employees  as  necessary 

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

i s o l a t e d   p a r t s   o f   t h e   c o a s t   f o r   f i r m s   t o   v o l u n t e e r   m a n p o w e r   a n d  
equ ipmen t   t o   o the r   pa r t i es   a f fec ted   by  a s p i l l ;   i n  many a r e a s   t h i s  may 

be  the  on ly   source o f  1 abour. 

Canada Manpower has r e s p o n s i b i l  i t y  f o r   o r g a n i z i n g   v o l   u n t e e r  

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

1 i a b i l  i t y  and a d m i n i s t r a t i v e   s u p e r v i s i o n   f o r   v o l   u n t e e r s  who e x p r e s s  a 
will ingness   t o  work wi th   c leanup  crews.  

S h o u l d   f u r t h e r   u n s k i l l e d  manpower be requi red,   as i n  the   event  
o f  a m a j o r   s p i l l ,   t h e   P r o v i n c i a l  Emergency  Program Act   p rov ides   the  B.C. 
g o v e r n m e n t   w i t h   t h e   a u t h o r i t y   t o   c o n s c r i p t   n e c e s s a r y   p e r s o n n e l   f o r  
emergency  cleanup. S i m i l a r   a u t h o r i t y   e x i s t s   f o r   t h e   C a n a d i a n   C o a s t  

G u a r d .   H o w e v e r ,   n e i t h e r   a g e n c y   h a s   t h u s   f a r   r e s o r t e d   t o   t h i s  
a1 t e r n a t i v e .  

A v a i l a b i l i t y   o f  manpower i n   t h e   u n s k i l l e d   l a b o u r  and equipment 

o p e r a t o r   c a t e g o r y   i s   m o s t l y   i n   a c c o r d a n c e   w i t h   t h e   d i s t r i b u t i o n   o f  
c o a s t a l   p o p u l   a t i o n .  On t h i s   b a s i s ,   t h e r e   a r e   t h r e e   m a i n   m a n p o w e r  
reg ions :   t he  Vancouver/Victor ia/Nanaimo t r i a n g l e ;   t h e   i n n e r   c o a s t   n o r t h  

t o   P o r t  Hardy;  and, a p a r t   f r o m   s u c h   c e n t r e s   a s   P r i n c e   R u p e r t ,   r e m o t e  

a r e a s   o f   t h e   n o r t h   c o a s t .  

The Vancouver /V ic to r ia /Nana imo t r i a n g l e   i s   t h e   o n l y   r e g i o n  

where manpower i s   r e a d i l y   a v a i l a b l e   w i t h o u t   s e v e r e   l o g i s t i c s   p r o b l e m s .  
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N o r t h  o f   t h i s   t o  P o r t  Hardy ,   access   t o   t he   t he   coas t   becomes  
increasingly more difficult ,   the  local  availabil i ty of labour i s  limited 
a n d  l o g i s t i c s  problems  proportionately  increase.  From P o r t  Hardy 
northwards t o  Prince  Rupert,  there  is  basically no 1 arge  local man power 
capability. Any major spi l l  would require  significant backup  from other 
a r e a s .  The wes t   coas t   o f   Vancouver   I s land   i s   somewhat   more  
self-suff ic ient  w i t h  several 1 arge se t t l  ements. 



m 

L 
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5 OIL  SPILL RELATIVE R I S K  POTENTIAL 

I 

m 

Y 

I 

Y 

1 

I 

Y 

F o r   t h e   p u r p o s e s   o f   t h i s   s t u d y ,   o i l   s p i l l   r e l a t i v e   r i s k  

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

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

a n a l y s i s   o f   h i s t o r i c a l   a c c i d e n t s   i n  West   Coast   waters  i n   c o n j u n c t i o n  

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

H i s t o r i c a l   a c c i d e n t s  were  summarized using  Department  of   Environment and 

D e p a r t m e n t   o f   T r a n s p o r t   d a t a   o n   s l i c k   i n c i d e n t s   o f   a l l   s i z e s ,  

s i g n i f i c a n t   s p i l l   e v e n t s   a n d   v e s s e l   c a s u a l t i e s .   M a r i n e   t r a f f i c  
dens i t i es   cove red   eve ry   ca tegory   o f   mar ine   vesse l   i nc lud ing   rec rea t i ona l  

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

produc ts   hand l   i ng   f requenc ies   ( i . e . ,   annua l   f requenc ies   o f   v i s i t s )   we re  

d e t e r m i n e d   f o r   p r o d u c t   t r a n s f e r s   a t   b o t h   t e r m i n a l s  and sh ip  bunker ings.  
The f o l l o w i n g   s e c t i o n s   d e t a i l   t h e   s p e c i f i c   m e t h o d o l o g y   a n d  

d a t a   s o u r c e s   f o r   e a c h   o f   t h e s e   c o m p o n e n t s .   I n c l   u d e d  a1 so a r e   d a t a  
summaries i n   c a r t o g r a p h i c  a n d   t a b u 1   a r   f o r m .   T h e   l a s t   s e c t i o n   o f   t h e  

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

m e t e r s   a n d   d e r i v e s  a f i n a l   o i l   s p i l l   r e l a t i v e   r i s k   r a t i n g   f o r   e a c h  
F i s h e r i e s   S t a t i s t i c a l  Area. 

5.1 H i s t o r i c a l   A c c i d e n t s  
As m e n t i o n e d  i n  t h e   p r e c e d i n g ,   h i s t o r i c a l   a c c i d e n t s   w e r e  

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

events  and  vessel   casual   t ies.  

5.1 .1 S l i c k / S p i l l   I n c i d e n t s   ( 1 9 7 4 - 7 8 ) .   T h i s   r e p o r t   d e f i n e s  a s l i c k  

a s   v i s i b l e   e v i d e n c e   o f   o i l   o n   w a t e r ,   r e g a r d l e s s   o f   e x t e n t   o r  
composi t ion.   Observat ions  o f   such  occurrences  which.   have  been  repor ted 

t o  Environment Canada a re   t e rmed   " s l i ck   i nc iden ts " .   Da ta  on   t he   h i s to ry  
o f   s l i c k   i n c i d e n t s  on   the   West   Coast   were   der ived   f rom  Env i ronmenta l  

Emergencies  Branch,  Environment Canada, P a c i f i c   R e g i o n ,   l o g   b o o k s   f o r  

1974 - 1978 i n c l u s i v e .  These  were on an i n c i d e n t   b a s i s   o n l y ,   w i t h o u t  
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r e g a r d   t o   s l i c k   s i z e   o r   t y p e   o f   o i l   p r o d u c t .  A1 t h o u g h   d a t a   w e r e  

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

c o u l d   h a v e   b e e n   f a 1   s e   a s   f i e l d   c h e c k s   w e r e   n o t   u n d e r t a k e n   i n   e v e r y  
instance.  From 1974 t h r o u g h  1977, the  annual  numbers o f   s l i c k s   r e p o r t e d  

were i n   t h e   o r d e r   o f  200, bu t   by  1978 t h e  number had r i s e n   t o  300 p l  us,  

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

network and w i t h   t h e   g e n e r a l   p u b l   i c .  
T o t a l   i n c i d e n t s   b y   l o c a t i o n   f o r   t h e   1 9 7 4   t o   1 9 7 8   p e r i o d   a r e  

shown i n   F i g u r e  3, wh i l e   Tab le  3 summarizes t h e  number o f  i n c i d e n t s   b y  

F i s h e r i e s   S t . a t i s t i c a 1  Area. S l i c k   d i s t r i b u t i o n   o n   t h e  map i n d i c a t e s  

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

Howe Sound/Vancouver/Fraser  River/Boundary Bay area ,   suggest ing   bo th   the  

h i g h  usage o f   t hose   wa te rs   and  a s i z a b l e   r e p o r t i n g   p u b l   i c .   V i c t o r i a  

incidents  can  be  v iewed  on a s i m i l a r   b a s i s .  Numerous s l i c k s   h a v e   b e e n  

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

t h e   p u l p  and  paper  industry a t  Powel 1 R i v e r ,   P o r t  Me1 1 o n ,   W o o d f i b r e ,  

Nanaimo, Crof ton,   Tahsis  and Por t   A lbern i .  Many minor  sl i c k s   o f   e i t h e r  
g a s o l i n e   o r   d i e s e l  have  been r e p o r t e d   f o r   s m a l l   b o a t   f a c i l i t i e s   s u c h   a s  

False  Creek and  Coal  Harbour.  Data f o r  more n o r t h e r l y   p o r t i o n s   o f   t h e  
coast  suggest  both  the  absence o f   o b s e r v e r s   a n d  a l o w e r   i n t e n s i t y   o f  

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

s l i c k   i n c i d e n t s   a r e   e v i d e n t   f o r   P r i n c e   R u p e r t ,  K i t i m a t ,  P o r t   H a r d y ,  

A1 e r t  Bay, Campbell R i v e r  and Courtenay/Cornox. 
Env i ronmen ta l   Emergenc ies   B ranch   f i l es   were   ana lyzed   f u r the r  

f o r   s o u r c e s  and  causes o f   s l   i c k   i n c i d e n t s .   A l t h o u g h  a number  o f   the 
i n c i d e n t s   f r o m  1974 t o  1978   were   s imp ly   repo r t s   o f   s l i cks  on w a t e r   w i t h  

no i d e n t i f i a b l e   s o u r c e   o r  cause, t h e   m a j o r i t y   o f   " v e r i f i a b l e "   i n c i d e n t s  

c o u l d   b e   a c c u r a t e l y   c a t e g o r i  zed.  The  two  most common1 y i d e n t i f i e d  

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

e q u a l l y   a p p o r t i o n e d ,   w e r e   o i l   p r o d u c t s   t r a n s f e r s   ( l a r g e l y   o w i n g   t o  human 
e r r o r )  and b i l g e  pumpings. 
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T A B L E  3 SLICK/SPILL INCIDENTS (1974-78) 

S1 ick  
Fisheries S t a t i s t i c a l  Area I n c i d e n t s   S c a l e d   t o   1 0 0  

(1974-78)  Rat  i  ngs 
North  Coast Queen C h a r l o t t e s  
West Coast Queen C h a r l o t t e s  
East  Coast 'Queen Char1 o t t e s  
Stewart  
Prince Rupert 
Pri  nci pe/Grenvi 11 e Channel s 
Kit  imat 
Bel 1 a Bel 1 a 
Bel 1  a Cool a 
R ive r s  In1 et 
Smith I n l e t  
Scot t   Is1  ands 
Por t  Hardy/Al ert  Bay 
Campbell River  
Courtenay/Comox 
Toba I n l e t  
Powel 1 R i  ver/Sechel t 
Nanaimo/North Gulf Is1  ands 
South  Gulf  Is1  ands 
Vi c tor i   a /Esquimal  t 
Juan de Fuca S t r a i t  

2 
2 
3 
6 

31 
4 

15  
2 
2 
4 
4 
2 

41 
21 
36 
36 
24 
55 
43 

48 
14 

1 
1 
1 
1 
5 
1 
2 
1 
1 
1 
1 
1 
6 
3 
6 
6 
4 
9 
7 
8 
2 

( 21 -22)  Nit   i   nat  5 1 
(23 )  Bark1  ey Sound 20 3 
( 2 4 )  C1 ayoquot Sound 11 2 
(25 )  Ilootka  Sound/Esperanza  In1 et 13  2 
( 2 6 )  Kyuquot  Sound 1 1 
(27)   Quats ino Sound 11 2 
(28-29) tlowe Sound/Vancouver/Fraser River/ 63  7 100 

Boundary Bay 
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I 

5.1.2 S i g n i f i c a n t   S p i l l   E v e n t s   ( 1 9 7 3 - 7 8 ) .  The s l i c k   i n c i d e n t s  

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

agenc ies ,   i ndus t r y   o r   t he   pub l i c .  They ranged i n   s i z e   a n d   i m p a c t   f r o m  

u n i r n p o r t a n t   s l i c k s   t o   o i l   s p i l l s   w i t h   t h e   p o t e n t i a l   f o r   s i g n i f i c a n t  
impact  on the   env i ronmen t .   Th i s   sec t i on   se lec t i ve l y   concen t ra tes  on t h e  

l a t t e r   c a t e g o r y ,   t h a t   i s ,  where e i t h e r   t h e   s i z e   o f  a s p i l l   o r   i t s   e f f e c t  

on  the  marine  environment  denotes i t s   s i g n i f i c a n c e .   G e n e r a l l y ,  a s p i l l  
t h a t  exceeds  one metr ic   tonne  (about  250 I m p e r i a l   g a l l o n s )  i s  deemed t o  

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

e.g. a b i r d   s a n c t u a r y   o r  an e s t u a r y .   D a t a   w e r e   e x t r a c t e d   f r o m  a 
computer summary program  known  as t h e   N a t i o n a l   A n a l y s i s   o f   T r e n d s   i n  

Emergencies  System (NATES) f o r  1973 t o  1978 i n c l u s i v e .   R e c o r d s   p r i o r   t o  
1973  were f a r  too   sparse  and i n c o n s i s t e n t   t o   r e 1   i a b l y   i n t e r p r e t .   F i g u r e  

4 p o r t r a y s   t h e   d i s t r i b u t i o n  and s i z e s   o f   s i g n i f i c a n t   s p i l l s   o n   t h e  West 
Coast f o r   t h a t   p e r i o d ;   T a b l e  4 s u m m a r i z e s   t h e   i n f o r m a t i o n   b y   F i s h e r i e s  

S t a t i s t i c a l  Area. 
It i s  apparent   f rom  F igure  4 t h a t   t h e   g r e a t e s t   c o n c e n t r a t i o n  

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

F r a s e r   R i v e r .   M u l t i p l e   s i g n i f i c a n t   e v e n t s   h a v e   a l s o   o c c u r r e d   n e a r  
V i c t o r i a ,  Nanaimo, P o r t   A l b e r n i  , Powel 1 R i v e r ,   P o r t   H a r d y   a n d   P r i n c e  

Rupert.  
More de ta i l ed   examina t ion  o f  NATES r e c o r d s   s u g g e s t e d   t h a t   t h e  

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

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

p o r t i o n   o f   i n c i d e n t s  has o r i g i n a t e d   f r o m   v e s s e l s   i n  open  waters. 

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

s p i l l s ,   t h e  1973 t o  1 9 7 8   s i g n i f i c a n t   s p i l l   e v e n t s   w e r e   d i v i d e d   i n t o  

c a t e g o r i e s   a s   f o l 1  ows : 

M i  nor.. ( 1  ess  than 10 000 Imper ia l   ga l  1 ons) . . . .143  occurrences 

Moderate.. . . (10 000 t o  100 000 I m p e r i a l   g a l l o n s )  .. . . 7 occurrences 
Major  .......( more  than 100 000 I m p e r i a l   g a l l o n s )  ... no occurrences 

(The  Canadian West Coast  has  never  experienced a rnajor o i l   s p i l l . )  
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TABLE 4 SIGNIFICANT  SPILL EVEI4TS (1973-78) 

S i g n i f i c a n t  
Fisheries S t a t i s t i c a l  Area  Spi  11 Events Sca led   t o   100  

(1  973-78)  Rat i ngs 
North Coast Queen C h a r l o t t e s  
West Coast Queen C h a r l o t t e s  
East  Coast Queen , C h a r l o t t e s  
Stewart  
Prince Rupert 
Pri nci pe/Grenvi 11 e Channel s 
Kit imat 
Bel 1 a Bel 1 a 
Bel  1 a Cool a 
Rivers In1 e t  
Smith  In1 et  
S c o t t  Is1 ands 
Port  HardylAl ert  Bay 
Campbell River  
CourtenaylComox 
Toba  In1 et  
Powel 1 River/Sechel t 
Nanaimo/North  Gulf  Is1  ands 
South G u l f  Is1  ands 
Vic tor ia /Esquimal t  
Juan  de Fuca S t r a i t  

0 
1 
2 
0 
5 
0 
3 
1 
1 
0 
0 
0 

4 
7 
1 
1 

10  
12 
4 
a 
1 

0 
1 
3 
0 

7 
0 
4 
1 
1 
0 

0 
0 
6 

10 
1 
1 

14 
17 
6 

11 
1 

( 21 -22) 14i t i n a t  1  1 

(23)   Bark ley  Sound 8 11 
(24 )  C1 ayoquot Sound 1  1 
(25)  Iiootka  Sound/Esperanza  In1 et  3 4 
(26 )  Kyuquot  Sound 0 0 

(27)   Quats ino Sound 5 7 
(28-29) Howe Sound/Vancouver/Fraser River/ 71 100 

Boundary Bay 
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al 

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

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

(because o f  such  var iab les  as  improved  operat ing  pract ices and increases 
i n  v e s s e l   t r a n s i t s ) ,  an a p p r o x i m a t e   e s t i m a t e   f o r  B.C. i s  2 5  i m p o r t a n t  

m i n o r   s p i l l s  and one  moderate s p i l l   a n n u a l l y .   ( T h i s  does n o t   t a k e   i n t o  

account   poss ib le   la rge   sp i   11  s f rom  c rude  o i l   tankers   in   Puget   Sound  and 

B u r r a r d   I n l e t   o r   t h e  numerous s m a l l  s l   i c k s   r e p o r t e d   a l m o s t   d a i l y   f o r  

Canadian West Coast  waters.) I n  an a t t e m p t   t o   a s c e r t a i n   w h e r e  a s p i l l  

o f   m a j o r   s i z e   c o u l d   h a p p e n   o n   t h e   c o a s t ,  a c o m p i l a t i o n   o f   m a x i m u m  
s torage  tank   s izes   and maximum s h i p   o r   b a r g e   c a p a c i t i e s  was made b y  

F i s h e r i e s   S t a t i s t i c a l  A r e a .   T h e s e   ( e x c l u d i n g   c r u d e   o i l   t a n k e r s   i n t o  

U.S. p o r t s  and t h o s e   o u t   o f   B u r r a r d   I n l e t )   a r e   p o r t r a y e d   i n   T a b l e  5 

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

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

vesse l ) .  It shou ld   be   recogn ized,   however ,   tha t   the   p robab i l i t y   o f   such 

an  accident i s   s t a t i s t i c a l l y  remote. 

5.1.3 Vesse l   Casua l t i es   (1975-78 ) .   Vesse l   casua l t y   i n fo rma t i   on   f o r  

B r i t i s h  Columbian  waters was compi led   f rom  Mar ine   Casua l ty   Sys tem  da ta  

o f  the   Depar tment   o f   T ranspor t   fo r  1975 t o  1978. A c c i d e n t   l o c a t i o n s   a r e  

shown i n   F i g u r e  5 by  cause;  Table 6 summarizes  the number o f   c a s u a l t i e s  

b y   F i s h e r i e s   S t a t i s t i c a l  Area. T h i s   f a c t o r  was i n c l u d e d   t o   a s s i s t   i n  

determin ing  whether  some p o r t i o n s   o f   t h e   c o a s t   d i s p l a y   h i g h   c a s u a l t y  
po ten t i a l   f r om  nav iga t i ona l   haza rd ,   sh ipp ing   dens i t y   o r  human e r r o r ,   o n  

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

c a s u a l t y   a r e a s   i s  a1 so h igher .  

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

ma jo r   no r th / sou th   sh ipp ing   rou tes .  The g r e a t e s t   p r o p o r t i o n   o f   r e c o r d e d  

accidents  have  been i n  V a n c o u v e r   H a r b o u r   a n d   t h e   F r a s e r   R i v e r   w h e r e  

grounding was t h e   d o m i n a n t   c a u s e ,   a l t h o u g h   c o l l i s i o n ,   f i r e / e x p l o s i o n ,  

f ounder ing /   s ink ing  and s t r i k i ng   a l so   occu r red .   Ground ing  was a g a i n   t h e  
major   cause  through  the  Gul f  Is1 ands, C1 ayoquot Sound, Johnstone S t r a i t ,  

n o r t h   o f  Queen Sound and i n  the  approaches t o   P r i n c e   R u p e r t .   B a r k l e y  

Sound has  experienced a p r o p o r t i o n a t e l y   h i g h e r   n u m b e r  o f  f o u n d e r i n g s /  

s i n k i n g s  and f i r e /exp l   os ions .  
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T A B L E  5 MAXIMUM SPILL SIZE  POSSIBILITIES* 

S t o r a g e  Tank Shi  p/Barge 
Maximum Maximum 

Fi sheries S t a t i s t i c a l  Area S i z e s  C a p a c i t i e s  
(000 ' s  Imp. ga l s . )  (000 's  Imp. ga l s . )  

North  Coast Queen C h a r l o t t e s  
West Coast Queen C h a r l o t t e s  
East  Coast Queen C h a r l o t t e s  
S tewar t  
P r ince  Rupert 
P r i n c i p e / G r e n v i l   l e  Channel s- 
Kit   imat 
Bel 1 a Bel 1 a 
Bel 1 a Cool a 
Rivers  In1 e t  
Smi th   In le t  
Scot t   Is1  ands 
Por t  Hardy/Al e r t  Bay 
Campbell River 
CourtenaylComox 
Toba I n l e t  
Powel 1 Ri ver/Sechel t 
Nanaimo/North  Gulf  Is1  ands 
South  Gulf  Is1  ands 
Victoria/Esquimal t 
Juan  de Fuca S t r a i t  

120 
700 

40 
21 00 
2800 

10 
350 

10 
1300 

220 
10 
20 

160 
21 00 

210 
30 

2800 
2800 
2800 
1400 

40 

1400 
310 

1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 (20)  

(21 -22)   N i t ina t  10  1750 
(23 )  Bark1 ey Sound 1400  1750 
(24 )  C1 ayoquot Sound 80 1400 
(25 )  Nootka  Sound/Esperanza  In1 e t  3500 1400 
( 2 6 )  Kyuquot Sound 10 1400 
(27)   Quats ino Sound 3 500 1400 
(28-29) Howe Sound/Vancouver/Fraser River/ 4200  1400 

Boundary Bay 

* Thi s tab1 e excl udes   cons idera t ion  o f  c rude   o i l   supe r t anke r s  bound f o r  U. S. 
p o r t s  and the occas iona l   c rude   o i l   t anker   sh ipping   ou t   o f   Burrand   In le t .  
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TABLE 6 VESSEL  CASUALTIES (1975-78) 

Total   Vessel 
Fisheries S t a t i s t i c a l  Area  Casual t i es  S c a l e d   t o  100 

(1  975-78)  Ratings 
North  Coast Queen C h a r l o t t e s  
West Coast Queen C h a r l o t t e s  
East  Coast Queen C h a r l o t t e s  
S tewar t  
P r ince  Rupert 
Pr i  nci pe/Grenvi 11 e Channel s 
Kit imat 
Bel 1 a Bel 1 a 
Bel 1 a Cool a 
Rivers I n l e t  
Smith  In1 e t  
Scot t   I s1   ands  
P o r t  Hardy/Al ert Bay 
Campbell River 
Courtenay/Comox 
Toba I n l e t  
Powel 1 R i  ver/Sechel t 
Nanaimo/North Gulf Is1  ands 
South  Gulf  Islands 
V i  c to r i   a /Esqu i  mal t 
Juan  de Fuca S t r a i t  

9 
2 

10 
6 

37 
9 

12 
20 

7 
6 
7 

16 
49 
24 
10 
4 

15 
35 
14 
16 
15  

9 
2 

10 
6 

36 
9 

12 
19 

7 
6 
7 

15 
47 
23 
10 

4 
14 
34 
13 
15  
14 

(21-22)   Ni t ina t  5 5 
(23)  Bark1  ey Sound 58 56 
(24)  C1 ayoquot Sound 38 37 
(25 )  Nootka  Sound/Esperanza I n 1  e t  11 11 
( 2 6 )  Kyuquot  Sound 8  8 

(27)   Quats ino Sound 3 3 
(28-29) Howe Sound/Vancouver/Fraser River/ 104 100 

Boundary Bay 
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Throughout   the   coas t ,   the  most common v e s s e l   t y p e   a s s o c i a t e d  

w i t h   a c c i d e n t s  has  been  commercial f i s h i n g   b o a t s ,  a1 though  tug  and barge 
i n c i d e n t s  have not  been uncommon i n   A l b e r n i   I n l e t ,  Vancouver  Harbour and 

the   Fraser   R iver .   F re igh ter   inc idents   have  been few. 

5.2 Mar i  ne T r a f f  i c D e n s i t i e s  
T h e r e   a r e   t h r e e   d i s t i n c t   g r o u p i n g s   o f   m a r i n e   t r a f f i c   o n   t h e  

West Coast: l a r g e   v e s s e l s   ( c r u d e   o i l  and o i l   p r o d u c t s   t a n k e r s ,   d e e p s e a  

f r e i g h t e r s ,   t u g s / b a r g e s   a n d   f e r r i e s ) ,   c o m m e r c i a l   f i s h i n g   b o a t s   a n d  
r e c r e a t i o n a l   c r a f t .  These c o n t r i b u t e   t o   o i l   s p i l l s   t h r o u g h   c a r g o   l o s s ,  

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

s p i l l  s. F o r   t h e   p u r p o s e s   o f   t h i s   r e p o r t ,  V a l  ues f o r  each  vessel   category 

were  ext racted  f rom  independent   sources on a F i s h e r i e s   S t a t i s t i c a l   A r e a  

bas i s .   The i r   comb ina t ion   i n to  a c o m p o s i t e   m a r i n e   t r a f f i c   d e n s i t y   r a t i n g  
was d e v e l o p e d   t h r o u g h   a s s i g n e d   w e i g h t i n g s   a n d   f i n a l   s u m m a t i o n  o f  t h e  

weighted  numbers, as d e t a i l e d   l a t e r   i n   t h i s   s e c t i o n .  

L a r g e   v e s s e l   t r a f f i c   d e n s i t y  was d e t e r m i n e d   f r o m  a s h i p p i n g  
dens i ty   survey   under taken  by   Capta in  G. Veres for   Env i ronment   Canada i n  

1978. H i s   r e p o r t   c o m p i l e d   i n f o r m a t i o n   f r o m   S t a t i s t i c s  Canada, t h e  

S t a t e s  o f  A1 a s k a   a n d   W a s h i n g t 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   a n d  

Commissions,  Canadian  and U.S. Coast  Guards,  several f e r r y  companies  and 

a l a r g e   a s s o r t m e n t   o f   m a r i n e   c a r r i e r s .  The da ta   were   p resented   fo r  1977 

t r a f f i c  movements, p a r t i c u l a r l y   i n   e i g h t   h i g h   d e n s i t y   a r e a s .  The  more 
s i g n i f i c a n t   r o u t e s   i d e n t i f i e d  by t h e   s t u d y   a r e   i l l u s t r a t e d   i n   F i g u r e  6;  

T a b l e  7 p r o v i d e s   s c a l e d   r a t i n g s  o f  t h e  number o f   t r a n s i t s   i n   e a c h  

F i s h e r i e s   S t a t i s t i c a l  Area.  These r a t i n g s  show c l e a r l y   t h e   h i g h   d e g r e e  
o f  use   by   la rge   vesse ls  o f  Vancouver   and  the  Fraser   River .   Other   more 

s e c o n d a r y   z o n e s   i n c l u d e   t h e   G u l f   I s l a n d s ,   w h e r e   f e r r y   t r a f f i c   i s  

extremely  heavy, and Johnstone Strait, t h e   m a i n   t r a n s i t  zone f o r   I n s i d e  

Passage  vessel s.  
D a t a  on t h e  number o f   c o m m e r c i a l   f i s h i n g   b o a t s   i n   e a c h  

F i s h e r i e s   S t a t i s t i c a l   A r e a   w e r e   o b t a i n e d   f r o m  S m a l l  C r a f t   H a r b o u r  

Summary tab1  es for 1976 t h a t  1 i s t   t h e  number o f  commercial  vessel s ( w i t h  

and   w i thou t   l and ings )   reg i s te red   by  home por t .  These are  sumnarized and 
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sca l ed   t o  100 in  Table 7 which c l e a r l y   i n d i c a t e s   t h e   o v e r r i d i n g  
importance o f  Vancouver and  the  Fraser  River. Much more secondary 
1 oca1 es  incl ude Prince  Rupert, Nanaimo/Gul f Is1 ands and Victoria. 

Data on the number of recreat ional   boats   in   each  Fisher ies  
S t a t i s t i c a l  Area  were ex t rapola ted  from s tud ie s  o f  t h e   F i s h e r i e s  
Management Service of the former Department of  Fisheries and Environment 
for  1974 t h r o u g h  1976. Tabulation and scaling  to 100 of   these numbers 
are presented  in  Table 7 which  shows the h i g h  significance of Howe Sound 
t o  Boundary Bay and the  lesser importance of Victoria. 

T h r o u g h  a concensus  of  researchers f a m i l i a r  w i t h  c o a s t a l  
t r a f f i c   p a t t e r n s  and  t he   s ign i f i cance  o f  o i l   s p i l l s  i n  r e l a t i o n  t o  
vessel  classes,  the  three marine t ra f f ic   dens i ty   fac tors  were  weighted 
as  follows:  large  vessels - 1.0, commercial f ishing  boats  - 0.5,  and  
recreational  craft  - 0.1. The weighted Val ues for   each  of   the  three 
factors  were  added together, w i t h  the sum scaled t o  100 f o r  a summary 
marine t raff ic   densi ty  r a t i n g  as shown i n  the  final column of Table 7. 

5.3 Oil  Products Annual Freauencies of Visits  
Evidence from a variety of studies  suggests t h a t  a significant 

percentage of oi l   spi l ls   are  re1 ated t o  oil  products hand1 i n g  a t  coastal 
storage  locations and ship  bunkerings.  Because  such  information has 
never  been previously  determined for  the who1 e B. C. c o a s t ,  a major  
po r t ion  of the  research  effort i n  t h i s  study was d i r ec t ed  t o  t h i s  risk 
component. Frequency numbers  were compiled from responses to   quest ion-  
naires  sent out  to  representatives o f  federal and provincial  government 
agencies and industry,  incl uding petrol eum, f o r e s t r y ,   f i s h i n g  , mining 
a n d  marine  transport .  As ques t ionnai re   re turns  were loo%, i t  was 
possible t o  crosscheck  the  responses  for  redundancies and omissions. 
For the purposes of this  study,  frequencies of v i s i t s  included r e f i n e r y  
loadings of oil  products and bunkerings i n  Vancouver, plus  unloadings a t  
coastal  storage  locations. 

Frequencies were tabula ted  from the   re turns  f o r  the most 
recently  avail  able  year from each questionnaire  respondent. They a re  
shown  by s i t e  i n  Figure 7 and i n  t abu1  ar form i n  Table 8 where scaled t o  
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TABLE 8 HANDLING  FREQUEIJCIES/ANMUM 

Annual Sca led  
F i s h e r i e s   S t a t i s t i c a l  Area  Frequencies   to   100 

of V i s i t s   R a t  i ngs 

( 1  ) IJorth  Coast Queen C h a r l o t t e s  87 3 
(2W) West Coast Queen C h a r l o t t e s  26 1 
(2E)  East  Coast Queen C h a r l o t t e s  58 2 
( 3 )   S t e w a r t  14 1 
( 4 )  P r ince  Rupert 86  3 
(5)  Pri   nci   pe/Grenvi  11 e Channel s 3 1 
(6)  Kit   imat 79 3 
( 7 )  Be l l a   Be l l a  77 3 
(8) Bella  Coola 121 5 
( 9 )  R i v e r s   I n l e t  89 3 

(10)   Smi th   In le t  3 1 
(11 )   Sco t t   I s l ands  11 1 
(12 )   Po r t  Hardy/Al ert  Bay 34 9 14 
( 1 3 )  Campbell River 268 11 
( 1 4 )  Courtenay/Comox 44 2 
(15 )  Toba I n l e t  146  6 
( 1 6 )  Powel 1 Ri ver/Sechel t 462 1 8  
(17 )  Nanaimo/North  Gulf Is1 ands 386  15 
(18)  South G u l f  Is1  ands 173 7 
( 19)  V i  ctoria/Esquimal t 220 9 
(20) Juan de Fuca  Strait 57 2 
(21 -22)  Nit  i   nat 2 1 
( 2 3 )  Bark1 ey Sound 129 5 
(24)  C1 ayoquot Sound 51 2 
(25)  Nootka  Sound/Esperanza  In1 e t  91 4 
(26 )  Kyuquot Sound 39  2 
(27 )   Qua t s ino  Sound 83 3 
(28-29) Howe Sound/Vancouver/Fraser River/ 2548  100 

Boundary Bay 
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100 ratings  are  also  presented.  Questionnaire  returns  indicated  very 
l i t t l e  seasonal  variation i n  the number o f  port   v is i ts   throughout   the 
coast. By far  the  greatest  amount of oil   products hand1 i n g  occurs  in 
Vancouver as a resul t  of vessel  loadings a t  petroleum refining  locations 
near Port  Moody ( the only  coastal  refinery  locale i n  B r i t i s h  Columbia) 
and  bunkerings of deepsea vesse ls .   S igni f icant ly   l ess   impor tan t ,  b u t  
s t i l l   cons t i t u t ing   abou t  a once-daily  handling o f  l a r g e  volume o i l  
products,  are Powell River,  the  northern G u l f  Islands  incl u d i n y  Nanaimo, 
and the  northeast end of Vancouver Is1 and. Campbell River and V ic to r i a  
represent  somewhat lower  ra tes  o f  p roducts   t ransfer .  Much o f   t h e  
dis t r ibut ion on the  coast  (other t h a n  for Vancouver) i s  re1  ated  to  the 
forest  industry,  particularly  logging camps and p u l p  mills. 

Figure 7 a l so  shows s t o r a g e   c a p a c i t i e s  f o r  t h e   r e a d e r ' s  
general interest .  (Throughpu t  figures were n o t  r e a d i l y   a v a i l a b l e   f o r  
reasons of confidentiali ty on the p a r t  o f  several  respondents.) O w i n g  
t o   t he  complexity o f  determining  spi l l   r isk  associated w i t h  s t o rage  
capacity  (because of  such d i f f i cu l t   t o   quan t i fy   i n fo rma t ion   a s  t a n k  
condition,  design and s i ze ) ,   t h i s  study d i d  not s t a t i s t i c a l l y   a n a l y z e  
th i s   parameter .  However, suf f ic ien t   in format ion  was a v a i l a b l e  t o  
i dent 
Area ; 
descr 

5.4 

i fy  maximurn s torage  t a n k  s i z e s   f o r   e v e r y   F i s h e r i e s   S t a t i s t i c a l  
this was used as a basi s f o r  es t imat ing maximum spi 11 s i z e  as 

ibed i n  an earlier  section. 

Summary Interpretation of Oil Spill  Relative Risk Factors 
Earlier  sections of this chapter developed r a t i n g s  for   cer ta in  

parameters t h a t  presumably re1  ate  to  oi  1 spi 11  re1 a t i  ve risk. These 
parameters  included sl ick   inc idents  o f  a1 1 si zes , si g n i  f i can t  spi 11  
events ,   vesse l   casua l t ies ,   mar ine   t ra f f ic   dens i t ies  and oi l   products  
a n n u a l  f requencies  of v i s i t s .  Each  has  been  documented i n  t h e  
1 i terature   to  have a s t a t i s t i ca l ly   s ign i f i can t  re1 a t ionsh ip  w i t h  s p i l l  
risk probabi l i ty .  I n  an e f f o r t  t o  simp1 i f y  f i n a l   a n a l y s i s  and the 
iden t i f i ca t ion  of  c r i t i c a l   a r e a s  i n  t h i s  s tudy,  a number of  l i n e a r  
c o r r e l a t i o n s  were  computed for pairs  of  these  parameters.  O n  t h e  
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a s s u m p t i o n   t h a t   t h e   h i s t o r y   o f   a c t u a l   s l i c k   i n c i d e n t s   i s  a r e l i a b l e  

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

c o r r e l a t e d   a g a i n s t  it. The c o r r e l a t i o n   c o e f f i c i e n t s   w h i c h   r e s u l t e d  were 

as f o l l  ows : 
s l i c k   i n c i d e n t s   t o   s i g n i f i c a n t   s p i l l  events.........0.98 

. s l i c k   i n c i d e n t s   t o   v e s s e l   c a s u a l  ties................O.78 
s l i c k   i n c i d e n t s   t o   m a r i n e   t r a f f i c  densities.........0.96 

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

( o r  a n n u a l   f r e q u e n c i e s   o f   v i s i t s )  ............. ....0.98 
( A  second s e t   o f   c o r r e l a t i o n s  was  a1 so run   wh ich   used  parameter   ra t ings  
f a c t o r e d   b y   t h e   n a u t i c a l   s q u a r e   m i l e s   w i t h i n   e a c h   F i s h e r i e s   S t a t i s t i c a l  

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

ob ta ined above.) 

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

i n c i d e n t s  and vesse l   casua l t i es ,  show a h i g h   s t a t i s t i c a l   s i g n i f i c a n c e .  

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

i n   B a r k l e y   S o u n d   d i d   n o t   i n v o l v e   f u e l   s p i l l a g e ;   t h i s   a n o m a l y  

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

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

i n c i d e n t   h i s t o r y  can  be  used  as t h e   p r i n c i p a l   i n d i c a t o r   o f   o i l   s p i l l  

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

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

c o r r e l a t i o n   b e t w e e n   s l i c k   i n c i d e n t s  and s i g n i f i c a n t   s p i l l   e v e n t s  
s u g g e s t s   t h a t   a r e a s   o f   f r e q u e n t   s l   i c k s  on the   coas t   a re  a1 so those  which 

h a v e   t h e   h i g h e r   f r e q u e n c i e s   o f   l a r g e   s p i  11 s. 
I n   t h e   f o l l o w i n g   c h a p t e r ,   s l i c k   i n c i d e n t   r e l a t i v e   r a t i n g s  

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

i d e n t i f i c a t i o n   o f   c r i t i c a l  areas. 
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6 IDENTIFICATION OF CRITICAL AREAS 

A m a i n   o b j e c t i v e   o f   Y e a r  I o f   t h e  W e s t   C o a s t  Oil Sp' i11  

Countermeasures  Study was t h e   i d e n t i f i c a t i o n   o f   c r i t i c a l   a r e a s   a t   r i s k  

f r o m   m a r i n e   o i l   s p i l l s .  O f  t h e   r i s k   f a c t o r s  and  countermeasures  systems 

d e s c r i b e d   e a r l i e r ,  two  were se lec ted  as i n d i c a t o r s   o f   c r i t i c a l   a r e a s   i n  
t h i s   c h a p t e r .  These a r e   s l i c k   i n c i d e n t   r a t i n g s   ( C h a p t e r  5 )  and   c leanup  

e q u i p m e n t   r e l a t i v e   a v a i l a b i l i t y   r a t i n g s   ( C h a p t e r  3 )  f o r   a l l   s i z e s   o f  
s p i l l s   ( m i n o r ,   m o d e r a t e   a n d   m a j o r ) .   T h e y   a r e   a r r a y e d   b y   f i s h e r i e s  

S t a t i s t i c a l   A r e a   i n   T a b l e  9; i n   e a c h   c a s e   t h e   f i g u r e s   w h i c h   a r e  

i nco rpo ra ted   a re   t he   app rop r ia te l y   ad jus ted ,   we igh ted  and s c a l   e d   t o   1 0 0  

r a t i n g s   f r o m   t h e   e a r l i e r   c h a p t e r s .   C o n t i n g e n c y   p l a n s ,   a c t i o n   p l a n s   a n d  
manpower f a c t o r s   w e r e   n o t   s e l e c t e d  as i n d i c a t o r s ;  it was assumed t h a t  

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

a v a i l   a b i l  i t y .  

O b v i o u s l y   a n y   f u l l y   c o m p r e h e n s i v e   s t u d y   o f   m a r i n e   o i l   s p i   1 1  s 
s h o u l d   i n c l u d e   e v a l u a t i o n   o f   t h e   n a t u r a l   r e s o u r c e s   w h i c h   a r e   a t   r i s k .  

I n   t h e   e a r l y   p a r t   o f  Year I o f   t h i s  study, an e x t e n s i v e   e f f o r t  was  made 
t o   c o m p i l e  and a n a l y s e   s u c h   e n v i r o n m e n t a l   i n f o r m a t i o n   b u t ,   o w i n g   t o  

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

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

e v i d e n c e   o f   s p i l l   o c c u r r e n c e  and  the r e l a t i v e   a v a i l   a b i l  i t y  o f   c o a s t a l  
c leanup  equ i   pment   to   respond  to   sp i l l   events .  

T a b l e  9, w h i c h   i t e m i z e s   t h e s e   f a c t o r s   b y   F i s h e r i e s   S t a t i s t i c a l  
Area, shows t h a t  much o f   t h e  B.C. c o a s t   h a s   l i t t q e   h i s t o r y  o f  s l   i c k  
i n c i d e n t s ,   b u t   a l s o  a l i m i t e d   l o c a l   a b i l i t y   f o r   s p i l l  response.  This i s  

c l e a r l y   t h e   c a s e   f o r   t h e   Q u e e n   C h a r l o t t e   I s 1   a n d s ,   t h e   c e n t r a l   a n d  
n o r t h e r n   c o a s t   ( a p a r t   f r o m   P r i n c e   R u p e r t )   a n d   t h e   w e s t   c o a s t  o f  

Vancouver  Is1 and. 

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

f rom 4 t o  9 ( r e p r e s e n t i n g   p r i m a r i l y   t h e   S t r a i t  o f  G e o r g i a   r e g i o n ) ,   t h e  
e q u i p m e n t   r e l a t i v e   a v a i l a b i l i t y   r a t i n g s   f o r   P o r t   H a r d y / A l e r t  Bay i n  
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p a r t i c u l a r  appear .incongruous. A l though  that   area has a m o d e r a t e   s l   i c k  

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

dependen t   upon   ou ts ide   sou rces   o f   equ ipmen t .   Moreover ,   t he   reg ion  i s  
undergo ing   an   i ndus t r i a l  and p o p u l a t i o n   e x p a n s i o n   w i t h   c o r r e s p o n d i n g  

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

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

check o f  equipment a v a i l a b i l i t y   r a t i n y s ,   w o u l d   b e   t h e   p l a c e m e n t   o f   a n  
"A"  o r   "Ma jor  A" package a t  P o r t   H a r d y   o r   A l e r t  Bay. 

The  area  encompassing Howe S o u n d / V a n c o u v e r / F r a s e r   R i v e r /  
Boundary Bay has b o t h   t h e   h i g h e s t   s l i c k   i n c i d e n t   r a t i n y  and t h e   h i g h e s t  

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

ca tegory ,  i t  canno t   be   s ta ted   unequ ivocab ly   t ha t   t he   Vancouver   a rea  i s  
s e l f - s u f f i c i e n t   i n   c l e a n u p   e q u i p m e n t .   I n   f a c t ,   b a s e d  on h i s t o r i c a l  

c leanup  records,  i t  appears  that  Vancouver and e n v i r o n s   a r e   c a p a b l  e o f  
hand1 i n g   o n l y   m i n o r  and some moderate s p i l l s ;  i t  f o l l o w s   t h a t   t h e   r e g i o n  

i s   i l l - e q u i  pped fo r   ma jor   events   such as sp i  11  aye  from a U.S. c r u d e   o i  1 
t a n k e r .   A c c o r d i n g l y ,   t h i s   i m p o r t a n t   i s s u e   h a s   b e e n   i d e n t i f i e d   a s  a 

p r i m a r y   Y e a r   I 1   t o p i c   f o r   d e t a i l e d   e v a l u a t i o n .  
I n  summary, s p e c i f i c   c r i t i c a l   a r e a s   i d e n t i f i e d   i n   t h i s   r e v i e w  

i n c l u d e  Howe Sound/Vancouver/Fraser  River/Boundary Bay zone ( f o r  a major 

s p i l l )  a n d   P o r t   H a r d y l A l e r t  Bay ( f o r   m o d e r a t e   s p i l l s ) .   F u r t h e r  

c o n s i d e r a t i o n   c o u l d  be g i v e n   t o   P r i n c e   R u p e r t  as  t h e   o n l y   s i g n i f i c a n t  
c e n t r e  on t h e   n o r t h   c o a s t   f o r   s p i l l   r e s p o n s e .   S e v e r a l  o f  t h e s e   a r e a s  
will be  more  comprehensively  evaluated  in  Year I 1  o f   t h e  West Coast  Oil 

S p i l l  Countermeasures  Study. 
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t i m e   i n   p r o v i d i n g   d a t a  and gu idance  fo r  Year I o f  
t h e  West Coast Oil S p i l l   C o u n t e r m e a s u r e s   S t u d y .  
I n   p a r t i c u l a r ,  Mr .  P a t  Hrushowy o f   t h e   C o u n c i l   o f  
F o r e s t   I n d u s t r i e s ,  M r .  M a r t y n   G r e e n   o f   t h e  
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P e t e r  Woodward o f   t he   Counc i l  o f  M a r i n e   C a r r i e r s  
a s s i s t e d   c o n s i d e r a b l y   i n   c o o r d i n a t i n g   d a t a  
r e q u e s t s   w i t h i n   t h e i r   r e s p e c t i v e   i n d u s t r i e s .  It 
i s  1 a r g e l y   o w i n g   t o   t h e i r   e f f o r t s   t h a t  a 100  
p e r c e n t   r e t u r n  on ques t i onna i res  was r e a l  i zed. 



I 
- 71 - 

APPENDIX I LIST OF  STUDY PARTICIPANTS 

a 

I 

a 

im 

Chevron Canada L i m i t e d  
G u l f  Canada L i m i t e d  

I m p e r i a l  Oil L i m i t e d  

She1 1 Canada L i m i t e d  

Texaco Canada I n c o r p o r a t e d  

B r i t i s h  Columbia  Forest   Products  L imited 

Canadian  Cel l   u lose Company L i m i t e d  

Canadian  Forest   Products   L imi ted 
Crown Zel   lerbach Canada L i m i t e d  

Eurocan  Pul p and Paper Company L i m i t e d  
MacMi 11 an B1 oede l   L im i ted  

Ocean Fa1 1 s Corporat i   on 
Rayonier  Canada (B. C. ) L i m i t e d  

Tahsi s Company L i m i t e d  
Weldwood o f  Canada L i m i t e d  

N o r t h  Arm T r a n s p o r t a t i o n   L i m i t e d  

R i v t o w   S t r a i t s   L i m i t e d  
Seaspan I n t e r n a t i o n a l  Company L i m i t e d  

S h i e l d s   N a v i g a t i o n  Company L i m i t e d  
White Pass  and  Yukon C o r p o r a t i o n   L i m i t e d  

Aluminum Company o f  Canada L i m i t e d  

B r i t i s h  Col umbia Cement L i m i t e d  

E r c o   I n d u s t r i e s   L i m i t e d  

FMC o f  Canada L i m i t e d  
Hooker  Chemical s L i m i t e d  

Utah  Mines  L imi ted 

West f rob  Mines  L imi ted 
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B r i t i s h  Columbia  Hydro  and Power A u t h o r i t y  

B r i t i s h  Col umbia  Packers  Limited 

Brit i sh Col  umbi a Rai 1 way  Company 

Bur ra rd  C1 ean Oi 1 Spi 11 Cooperat ive 

Clean Seas  Canada L i m i t e d  
M o r r i s   I n d u s t r i e s   L i m i t e d  

Versa t i le   Env i ronmenta l   Produc ts  Company 

B r i t i s h  Columbia  Petroleum  Associat ion 

C o u n c i l   o f   F o r e s t   I n d u s t r i e s  

Counc i l   o f   Mar ine   Car r i e rs  

Canadian  Coast  Guard 
Canadian  Wild1 i f e   S e r v i c e  

Department o f  F i s h e r i e s  and  Oceans 

Department o f   Nat iona l   Defence 

Emergency P1 anni  ng Canada 

Fraser   River   Harbour  Commission 

Nanaimo Harbour  Commission 

National  Harbours  Board 

North  Fraser  Harbour Commission 

P o r t  A1 bern i   Harbour  Commission 

B r i t i s h  Columbia  Pol 1 u t ion  Contro l   Branch 

Prov i nc i a1 Emergency  Program 

City o f  Vancouver 

P o r t   o f  Vancouver 
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APPEND1 X I I 

SAMPLE QUESTIONNAIRE 

The f o l  1 owi  ng  quest i o n n a i   r e  i s r e p r e s e n t a t i   v e   o f  
t h o s e   s u b m i t t e d   t o   o i  1 users  on t h e  B. C. coast.  
As a s u b s t a n t i a l  amount o f   i n f o r m a t i o n  was 
s e c u r e d   f r o m   o t h e r   s o u r c e s ,   q u e s t i o n n a i r e  
f o r m a t s   v a r i e d   f r o m   i n d u s t r y   t o   i n d u s t r y  so as 
t o  m i n i m i z e   d u p l i c a t i o n .  
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APPENDIX I1  SAMPLE QUESTIONNAIRE 

MARINE TRANSPORTATION. HANDLING AND STORAGE OF OIL PRODUCTS OUESTIONNAIRE 

I Oil Products  

A )  What pe t ro leum  p roduc ts  do y o u   s h i p   a n d / o r   r e c e i v e   b y   m a r i n e  
w a t e r   t r a n s p o r t  and i n  what vo l  umes per annum? 

B )  P l e a s e   s t a t e   i n o d e   o f   t r a n s p o r t ,   p o i n t   o f   o r i g i n ,   a n d  
d e s t  i n a t i o n ,   w i t h   a p p r o p r i a t e   v o l  urnes pe r  annum. 

C )  What i s   t h e   f r e q u e n c y   o f   d e l i v e r y ?  

D )  I f  y o u r  company f o r w a r d s   p e t r o l e u m   p r o d u c t s   t o   o u t l y i n g   o p e r -  
a t i o n s   b y   m a r i n e   t r a n s p o r t a t i o n ,   p l e a s e  1 i s t   t y p e   o f   v e s s e l  
used, q u a n t i t y  and p o i n t  o f  o r i g i n  and d e s t i n a t i o n .  

E)  Please l i s t   l o c a t i o n ( s )   o f   p e t r o l e u m   s t o r a g e   f a c i l i t i e s  and 
t h e i r   c a p a c i t y ,  i f  over 1000 ga l l ons .  

I 1  C o n t i n g e n c y   P l a n n i n g   f o r   P o t e n t i a l   M a r i n e   S p i l l s  

A)   Prevent ion  

1 )  What p r e v e n t a t i v e / s a f e t y   f e a t u r e s   d o   y o u   h a v e   a t   y o u r  
o p e r a t i o n s   a n d   o i l   s t o r a g e   p o i n t s ;  e . g .   d y k e s ,   d r a i n s ,  
o v e r f l o w   s h u t o f f s   o r   i n d i c a t o r s ?  

2 )  Is access t o   y o u r   o i l   s t o r a g e   s i t e s   c o n t r o l   l e d  or super -  
v i  sed? 

3 )  D e s c r i b e   b r i e f l y   t h e   s p i  11 p reven t ion   p rocedures   you   emp loy  
w h i l e   l o a d i n g   o r   u n l o a d i n g   p e t r o l e u m   p r o d u c t s   f r o m   m a r i n e  
vessel  s. 

B) Cleanup  Procedures 

1 )  Do y o u   h a v e   e m e r g e n c y   c o n t a c t   p e o p l e   a v a i l a b l e ?  I f  so, 
p lease  1 i s t   w i t h   c o n t a c t   t e l e p h o n e  numbers. 

2 )  Do y o u   h a v e   t r a i n e d   p e r s o n n e l   a v a i l a b l e   f o r   c l e a n u p  
o p e r a t i o n s ?  

3 )  Do t h e  number o f   a v a i l a b l e   c l e a n u p   p e r s o n n e l   v a r y   b y   s h i f t  
o r  season? 

4 )  A r e   y o u   i n v o l v e d   i n   t r i a l   c l e a n u p   e x e r c i s e s ?   P l e a s e  
d e s c r i b e   b r i e f l y .  
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I 

II 

5 )  Have y o u   e s t a b l i s h e d   l o c a t i o n s   a n d   p r o c e d u r e s   f o r   s p i l t  
p roduc t   d i sposa l?   P lease   spec i f y .  

6 )  How do y o u   d i s p o s e   o f   w a s t e   o i l   p r o d u c t s ?  

C )  Equipment   Inventory  

1) Is c l e a n u p   e q u i p m e n t   s t o r e d   c e n t r a l l y   o r   i s  i t  l o c a t e d   a t  
b ranch  opera t ions? 

2 )  What cleanup  equipment do you  have  avai 1 ab1 e a t  y o u r   o p e r -  
a t i o n s ?   P l e a s e   i n d i c a t e   t y p e ,   q u a n t i t y ,   m o d e l   n u m b e r   a n d  
l o c a t i o n   f o r  each o f   t h e   f o l l o w i n g   c a t e g o r i e s :  
a )   S p i l l   p r e v e n t i o n  and removal  equipment - (skimmers, 

pumps, o i l  containment boom, sorbents ,   e tc . )  

b )   T r a n s p o r t a t i o n   v e h i c l e s  - (mar ine ,   l and ,   a i r )  

c )  Communications  equipment 

d )  Human p r o t e c t i o n   e q u i  pment 

3 )  What i s   s t o r e d   f o r  emergencies and  what i s  used d a i l y ?  

4 )  Do y o u   p e r i o d i c a l l y   t e s t   s t o r e d   e q u i p m e n t ?  How o f t e n ?  

5 )  Is t h i s  equ ipment   loaned  o r   used  by   o thers   o f f -s i te?  

6 )  What a r e   y o u r   p r o c e d u r e s   t o   o b t a i n   i t s  use? 

7 )  Are  you a member o f  an equipment or   c leanup  co-op? 

P a s t  Oil S p i l l s  

1) What do you  v iew  as  the  most  prominent  cause o f   o i l   s p i l l  s 
i n  y o u r   i n d u s t r y ?  

2 )  What equi pment  and procedures  have  you  found  most  ef fec t i  v e  
f o r   s p i l l   c l e a n u p ?  
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APPEND1 X I I I 

FIELD  INVESTIGATIONS 
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APPENDIX I11 FIELD INVESTIGATIONS 

Dur ing   t he   cou rse   o f  Year I o f   t h e  West Coast O i  1  Spi  11  Countermeasures 

S t u d y ,   s i t e   v i s i t s  were made t o  32 c o a s t a l   f a c i l i t i e s   ( T a b l e  10). The 

p u r p o s e s   o f   t h e   v i s i t s  were t o :  

1 . Exarni ne t h e   l o c a t i o n  and c o n d i t i o n  o f  spi   11  c leanup  equi  pment ; 

2. Uncover   prev ious ly  unknown equi pment sources ; 

3. Adv ise   compan ies  on s p i l l   p o t e n t i a l  and a p p r o p r i a t e   c o u n t e r -  

measures. 

F a c i l i t i e s  were s e l e c t e d   t o   r e p r e s e n t   e v e r y   n l a j o r   t y p e   o f   i n d u s t r i a l  

o i  1 user on t h e  B.C. coast.  No company was s i n g l e d   o u t   f o r   s p e c i a l  i zed 

inspec t ion ;   ins tead,   emphas is  was p l a c e d   o n   a n   i n d u s t r y - b y - i n d u s t r y  

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

i n c l  uded : 

1 Accessi b i  1 i t y  

I s   t h e  equipment  a lways  avai lable? 

Is it loaded  for   sh ipment? 

I s  i t  eas i l y   access ib le?  
Are operators on 24-hour  standby? 

2. Cond i t ion   o f   Equ ipment  
What i s  t h e   c o n d i t i o n  o f  equipment? 

How modern i s  i t? 

How o f t e n   i s  equipment  maintained? 

I s  it protected  f rom  the  e lements? 
Is it f i e l d   t e s t e d ?  
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TABLE 10 FIELD INVESTIGATION FACILITY LOCATIONS 

F a c i l i t y   L o c a t i o n  

Brit i sh Col  umbi a Cement Company L i m i t e d  
Canadian  Forest   Products   L imi ted 
Department o f   Na t iona l   De fence  
Nanaimo Harbour  Commission 
Texaco Canada L i m i t e d  
MacMi 11  an B1 oede l   L imi ted  
Rayonier  Canada (B.C.) L i m i t e d  
Canadian  Cel l   u l   ose Company L i m i t e d  
I m p e r i a l  Oil L i m i t e d  
Chevron Canada L i m i t e d  
Smal l   Craf t   Harbour  
She1 1 Canada L i m i t e d  
Canadian  Forest   Products   L imi ted 
MacMi 11 an B1 oede l   L im i ted  
Canadian  Coast  Guard 
I m p e r i a l  Oil L i m i t e d  
Smal l   Craf t   Harbour  
Imper i  a1 Oi 1 L i m i t e d  
Utah   Mines   L imi ted  
Bur rard   C lean Oil S p i l l   C o o p e r a t i v e  
Clean Seas Canada L i m i t e d  
M o r r i s   I n d u s t r i e s   L i m i t e d  
S h e l l  Canada L i m i t e d  
V e r s a t i  1 e Envi   ronmental   Products Company 
Canadian  Coast  Guard 
G u l f  Oil L i m i t e d  
I m p e r i a l  Oi 1 L i m i t e d  
Canadian  Coast  Guard 
Texaco Canada L i m i t e d  
Burrard  Yarrows  Corporat ion 
I m p e r i a l  Oil L i m i t e d  
S h e l l  Canada L i m i t e d  

Barnberton 
Beaver Cove 
Comox 
Nanai rno 

P o r t  A1 b e r n i  
P o r t  A1 i c e  
P o r t  Edward 
Por t   Hardy 

11 

I1 

I I  

P o r t  McNei 1 
P o r t  Me1 1 on 
Powel 1 R i v e r  
P r ince   Ruper t  

I1 

I1 

Royston 
R u p e r t   I n 1   e t  
Vancouver 

11 

I1 

I 1  

I1  

I1 

I1 

I1 

V i c t o r i a  
I1  

I I  

Westview 
I I  
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3 .  Inf ra -  s t ructure  
What a i r ,  sea a n d  l a n d  t r a n s p o r t a t i o n   f a c i l i t i e s   a r e   l o c a l l y  
avai 1 ab1 e? 
Are communications  adequate? 
Are food ,  1 odying and services a v a i  1 ab1 e? 

4. Contingency P1 ann i  ng 
Do contingency pl ans exist? 
Are they  up-to-date and complete? 
Are practice  sessions  held? 

5. Manpower 
Are individuals  trained i n  o i l   spi l l  response? 
Is  there a local  source of backup 1 abour? 
Does the workforce  vary by shif t   or  season? 
I s  regul ar t r a i n i n g  avai  1 ab1 e? 

6. General Know1 edge 
Is   there  awareness of other equipment i n  the  area? 
Is there membershi p i n  an equi pment co-op? 
Is   there  personal contact w i t h  other equipment managers? 
Have there been formal or informal agreements made for  borrowing 
equi pment  from other  industries i n  the  area? 

The majority of f ac i l i t i e s   v i s i t ed  were assessed as good t o  exce l l en t  
by these  cr i ter ia .  Most equipment was i n  good condition,  strategically 
located and prepared for immediate dispatch t o  sp i l l   s i t e s .   V i r tua l ly  
all   locations had t r a n s p o r t a t i o n   f a c i l i t i e s   c l o s e  by and  of ten were 
equipped w i t h  boats or trucks  specifically  dedicated  to  spill response. 
Facility  operators were  aware of potential problems and,  i n  most cases, 
had received t r a i n i n g  in  the use o f  locally avai  1 ab1 e equi pment. 
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However,  several  problems  were  noted,  such  as: 

1. i n a p p r o p r i a t e   s t o r a g e   l o c a t i o n s ;  

2. d i so rgan ized   s to rage ;  
3.  c l u t t e r e d  access t o   e q u i  pment; 

4. poor  access t o   e q u i  pment dur ing  non-worki   ng  hours;  

5. i n s u f f i c i e n t  equipment w i t h   r e s p e c t   t o   p o t e n t i a l   s p i l l   s i z e ;  

6. t o o   l i t t l e   v e h i c u l a r  and cleanup  equipment  maintenance; 

7. 1 ack of   c leanup  equipment  on o i l   p roduc ts   vesse ls .  

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

means o f   d o i  ny so were   sugges ted   a t   t he   t ime   to   l oca l   ope ra to rs .  Where 

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

1 oca1 l y  avai  1 ab1 e, a1 t e r n a t  i v e   s o l   u t i   o n s   w e r e   r e c o m m e n d e d   t o   p a r e n t  
companies. 

F a c i l i t y   D e s i g n  and O p e r a t i o n a l   P r o b l e m  

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

know1  edge o f   s p i   1 1   e q u i  prnent c a p a b i l  i ty, many p o t e n t i a l   p r o b l  ems i n   o i l  
s t o r a g e  and  hand1 iny  systems  were  observed.  These i n c l  uded  va lves   w i th  

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

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

running  through  dykes,  darnayed s to rage  tanks  and  sloppy  hook-ups  on o i l  
t r a n s f e r   p i p e s .  The p o t e n t i a l   f o r   o i l   p r o d u c t s   s p i  11 s f r o m   s u c h   s i   t u -  

a t i o n s  was c l e a r l y   p o i n t e d   o u t   t o   f a c i l  i t y  personnel ; however, i n  many 
instances,   companies  were  a l ready i n   t h e   p r o c e s s   o f   u p g r a d i n g   t h e i r  

f a c i l i t i e s ,   e l i m i n a t i n g  them, o r   r e s e a r c h i n g  ways o f  updat ing  them. 

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

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

g i n a l  l y  opera t i ng   s i t es .   Th i s   sugges ts   t he  need f o r   d e v e l  opment o f  a 
comprehensive  prevent ion  program t o   i n c l u d e   f a c i l i t y   g u i d e 1   i n e s   a n d  

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

ments. To d a t e ,   t h e r e   i s  no such  prograrn i n   o p e r a t i o n   i n   t h e   p r o v i n c e .  
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CONTINGENCY  PLANNING 
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APPENDIX IV CONTINGENCY  PLANNING 

~ ~~ ~~~~ 

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

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

concerns. 

The e s s e n t i a l  components o f  an e f f e c t i v e   c o n t i n g e n c y   p l a n   a r e :  
1 ) t h e   o r g a n i z a t i o n  o f  t h e   s p i  11  response  system; 

2 )  t h e  means f o r   a s s e s s i n g   s p i l l   s i t u a t i o n s ;  
3 )  n o t i f i c a t i o n   p r o c e d u r e s ;  

4 )  i n fo rma t ion   on   c leanup   equ ipmen t   l oca t i on   and   ava i l ab i l i t y ;  
5 )  gu ide1  ines  on t h e   c o n t r o l   o f   s p i  11 sources; 

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

m a t e r i  a1 s ; 

7 )  documentat ion and cost   recovery  procedures.  

A t  t h e   s p e c i f i c   s i t e / f a c i l i t y   l e v e l ,   f u l l   i m p l e m e n t a t i o n   i n   t e r m s   o f  an 

a c t i o n   p l a n   r e q u i r e s   t h e   f o l 1   o w i n g  : 

know1 edge o f   l o c a l   p r o b l e m s  and env i   ronmenta l   cond i t ions ;  
c l e a r   d e s i g n a t i o n   o f   i n d i v i d u a l s '   r e s p e c t i v e   r o l e s  and d u t i e s   f o r  

app rop r ia te   pe rsonne l  ; 

p r e c i s e   d e s c r i p t i o n s   o f   l o c a t i o n s ,   c a p a b i l i t i e s  and l i m i t a t i o n s   o f  
containment and recovery  equi  prnent; 

prearranged  use  of   equipment owned b y   o t h e r s   i n   t h e   v i c i n i t y ;  

de ta i l ed   response   op t i ons  and s t r a t e g i e s ;  
p r o v i s i o n   f o r   t r a i n i n y  programs, f i e l d   t e s t s  and exerc ises ;  

s p e c i f i c s  on local   communicat ions;  
o u t 1   i n e   o f   s a f e t y   p r o c e d u r e s   t o  be f o l  1 owed. 

the   env i ronmen ta l   p ro tec t i on  of an area  f rom a s p i  11, p l a n s  must: 
i d e n t i f y   h i g h   r i s k   a r e a s ;  
d e s c r i b e   t h e   b e h a v i o u r   o f   s p i l t   p r o d u c t s   w i t h   r e s p e c t   t o   t i d e s ,  

c u r r e n t s  and wi nds ; 
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3 )  i d e n t i f y  and p r i o r i z e   c r i t i c a l   e n v i r o n m e n t s   f o r   p r o t e c t i o n   o r  

w r i t e - o f f ;  

4 )   d e t a i l  means o f   m i n i m i z i n g  damages to   resources ;  

5 )  s e t   s t a n d a r d s   f o r   e f f e c t i v e   c l e a n u p ;  

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

opera t ions .  
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A P P E N D I X  V 

EQUIPMENT  PACKAGES - SAMPLE  CONTENTS 
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APPENDIX V EQUIPMENT PACKAGES - SAMPLE CONTENTS 

TYPICAL "MAJOR A "  PACKAGE 

Mob i l e   ope ra t i ons   cen t re  
T r a n s p o r t a t i o n - t r a i l e r s  and t r u c k s  

Boats,   work ing  p la t forms 

L i g h t e r i n g   c a p a c i t y  - barges  and  port-a-tanks 

P o r t a b l  e  and vessel  -mounted  skimmers 

Oil s p i l l  booms, anchors,  buoys 
Generators,  1 i g   h t i  ng c l   u s t e r s ,   e x t e n s i o n s  

Communications  equipment - VHF and " w a l k i e - t a l k i e s "  

Sorbent   mater i  a1 s 
Dispersants  
Beach c l   e a n i  ng equi pment 

Appare l   inc ludes:   rubber   boots ,   breast -h igh  waders,  

j a c k e t  and pant   sets  , g loves ,  
l i f e   j a c k e t s ,   g o g g l e s ,   h a r d   h a t s  

Miscel laneous  equipment:  See s e p a r a t e   l i s t i n g  
Accommodation  and  cooking f a c i l i t i e s  

F i r e   e x t i n g u i s h e r s  
B u l l   h o r n s  

F i r s t   a i d   s u p p l   i e s  
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TYPICAL " A "  PACKAGE 

Oi 1 spi  11 boom, anchors,  buoys 

Generator,  1 i g h t i n g   c l u s t e r ,   e x t e n s i o n s  

F l o a t i n g   o i l  skimmer, pump, hose 
Communications  equi prnent - " w a l k i e - t a l k i e s "  

Sorbent   mater ia l  s 
Appare l   i nc ludes :   rubber   boo ts ,   b reas t -h igh  waders, j a c k e t  

and  pant  sets,   g loves, 1 i f e   j a c k e t s ,   g o g g l e s ,   h a r d   h a t s  
M i  sce l  1 aneous equi prnent : See separate 1 i s t i  ny 

F i r e   e x t i   n g u i   s h e r  

P o r t - a - t a n k  

B u l l   h o r n  

F i r s t   a i d   k i t  

TYPICAL "B" PACKAGE 

Oi 1 spi  11 boom, anchors,  buoys 

Sorben t   ma te r ia l s  

Apparel i ncl   udes : rubber   boots  , breas t  - h i  g  h  waders , j ac k e t  

and  pant   sets ,   g loves,  l i f e   j a c k e t s ,   g o g g l e s ,   h a r d   h a t s  

M i  sce l  1 aneous  equi  prnent : See separate 1 i s t i n g  

F i  r e   e x t i   n g u i   s h e r  

Po r t -a - tank  

Bu l l   ho rn  
F i r s t   a i d   k i t  

TY P I CAL 'IC PACKAGE 

Sorbent   mater i  a1 s 
Appare l   inc ludes :   rubber   boots  , breas t -h igh   waders ,   j acke t  

and  pant  sets,   g loves, l i f e   j a c k e t s ,   g o g g l e s ,   h a r d   h a t s  

M i  sce l  1 aneous e q u i   w e n t  : See separate 1 i s t  i ng 

F i r e   e x t i   n g u i   s h e r  

Po r t -a - tank  
Bu l l   ho rn  

F i r s t   a i d   k i t  
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T y p i c a l  M i  scel   laneous  Equi  pment 

# 

H 

U 

Shovel s 
Forks 

Rakes 

P i c k  
Mat tock 

S1 edge hammer 

Ax e 
Carpenters   wreck ing  bar  

Crowbar 

Hammers 

F1 ash1 i g h t  s 
Broom 
Rope 
P1 i e r s / c u t t e r  

Screwdr ivers  

Wrenches 

Tool  box 

Hand d r i l l  

Wire mesh 

Stakes 

T i e   w i r e  
Expl   os imeter  

R e s p i r a t o r  

Chain saw 

Rags 

Spray Pump 
Gas cans 
Trash  hand pump - 20’ s u c t i o n  hose, 50’ discharge  hose 

N o t e :   M i s c e l l  aneous i tems  are  normal ly   packaged i n  
a l u m i n u m   c o n t a i n e r s   w i t h   c o r n e r   l i f t i n g   r i n g s ,  

s u i   t a b 1  e f o r   a i r ,  1 and o r   w a t e r   t r a n s p o r t .  
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APPENDIX VI 

NATIONAL EMERGENCY EQUIPMENT LOCATOR SYSTEM 
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APPENDIX VI NATIONAL EMERGENCY EQUIPMENT LOCATOR SYSTEM 

1 

I 

The Na t iona l  Emergency  Equipment Loca to r  System  (NEELS)  was s e t  up  by 

Environment Canada f o r  c o m p u t e r   i n v e n t o r y   o f   s p i  11 c l e a n u p   e q u i p m e n t  

throughout  Canada. It was d e s i g n e d   f o r   s i m p l i c i t y   o f   i n f o r m a t i o n  

a c c e s s   a n d   s t o r a g e ,   t o   c o v e r  a v a r i e t y   o f   e m e r g e n c y   e q u i p m e n t  
c a t e g o r i e s ,   t o   p r o v i d e   f r e e  membership t o  program p a r t i c i p a n t s  and t o  
enab le  a v a r i e t y   o f   q u a n t i t a t i v e  and geograph ica l   ana lyses   t o   be   run .  

Environment Canada i s   p r e s e n t l y   i n v o l v e d   w i t h   s e v e r a l   s y s t e m   c h a n g e s  
i n t e n d e d   t o  expand t h e   f i e l d   s e l e c t i o n  and c l a r i f y   l i s t i n g s .  

On t h e  West Coast ,   the   Canad ian   Coast   Guard   and  the  B.C. P e t r o l e u m  

A s s o c i a t i o n   a r e   t w o   o f   t h e   l a r g e r   a n d   m o r e   s i g n i f i c a n t  members o f  
NEELS. The C o u n c i l   o f   F o r e s t   I n d u s t r i e s   a n d   t h e   P r o v i n c i a l   E m e r g e n c y  
Program  have  been i n   t h e   p r o c e s s   o f   c o n s i d e r i n g   t h e i r  own memberships,  

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

encouraged  the City o f  Vancouver and B.C. Hydro and  Power A u t h o r i t y   t o  
i n v e s t i g a t e   t h e   p o t e n t i a l   o f   t h e   p r o g r a m   f o r   t h e i r   n e e d s .  To d a t e ,  

t h e r e  have  been d i s a p p o i n t i n g l y   f e w  new members. 

One o f   t h e   i m p o r t a n t   d i s c o v e r i e s   i n  Year I o f   t h e  West Coast Oi 1 Spi   11 

Countermeasures  Study was t h a t   o n l y  45% o f   coas ta l   sp i l l   packages   were  
l o c a t e d  on NEELS. Moreover, many o f  t h e  i n v e n t o r i e s   h a d   n o t   b e e n  
u p d a t e d   r e g u l a r l y  and t h e   a v a i l  ab1  e d a t a   w e r e   f r e q u e n t l y   s k e t c h y   o r  

i n c o r r e c t .  Such problems l i k e l y   r e s u l t  f r o m   t h e   f a c t   t h a t  NEELS i s  a 

coopera t i ve   e f fo r t   w i th   m in ima l   gove rnmen t   superv i s ion  and one t h a t   i s  
dependen t   upon   the   commi t ted   i nvo l vemen t   o f   i nd i v idua l   o rgan iza t i ons .  

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

system, i t  appears   tha t  i f  membership i s   n o t   c o m p l e t e l y   d e s i r a b l e ,   t h e n  

a t  least   companies  [n ight  make t h e   e f f o r t   t o   i n p u t   t h e i r   i n v e n t o r i e s  as 
a r e g i o n a l  and n a t i o n a l   c o u r t e s y .  A t  t h e  same t i m e ,   y o v e r n m e n t  

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

cont ro l   over   input ,   membership and updating. 
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APPENDIX  VI I 

OPTIMIZATION OF SPILL RESPONSE  PLAt4NIMG 
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APPENDIX VI1 OPTIMIZATION OF SPILL RESPONSE PLANNING 

Much t i m e  and e f f o r t  can  be  wasted i n   a t t e m p t s   t o   l o c a t e  and t r a n s p o r t  
c l e a n u p   e q u i p m e n t   f r o m   d i s t a n t   a n d   d i v e r s e   s i t e s   w h i c h   r e s u l t s   i n  

delayed  response and  more c o s t l y   c l e a n u p s .  It i s   a l s o   d i f f i c u l t   t o  

e s t i m a t e   a n d   j u s t i f y   e q u i p m e n t  a1 l o c a t i o n s   w i t h o u t  a c o a s t a l  

unders tand ing   o f   countermeasures   capab i l   i t i es .  

I n  acknowledgement o f   t h e s e   d i f f i c u l t i e s  and i n  an e f f o r t   t o  more pray- 

m a t i c a l l y  comprehend the   p rob lem,   t he   Env i ronmen ta l   P ro tec t i on   Se rv i ce  

c o n t r a c t e d   w i t h  Ms. Eugenia Chan t o   d e t e r m i n e   t h e   f e a s i b i l i t y   o f   o p t i -  

m i z i n g  West Coast  countermeasures a c t i v i t i e s .  The o b j e c t i v e s   o f   h e r  

s tudy  were : 

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

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

countermeasures; 

- t o   p r e s e n t  an  imp1 ementat ion  out1  ine  for   two  computer  model s ,  b o t h  
b a s e d   o n   t h e   r e l e v a n t   t e c h n i q u e s   a n d   a p p l i c a b l e   d a t a   g a t h e r e d   b y  

s t a f f   o f   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 ;  

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

equipment  purchasing and a l l oca t i on ,   depo t   l oca t i ng ,   manpower   and  
t r a i n i n g ,  etc. ; 

- t o   i d e n t i f y   t h e   d a t a   r e q u i r e m e n t s  and d a t a   c o l l e c t i o n   m e t h o d s   o f  an 
e f fec t i ve   countermeasures   s tudy .  

Ms. C h a n t s   r e p o r t   e n t i t l e d  "Oil S p i l l   C o u n t e r m e a s u r e   O p t i m i z a t i o n  

F e a s i b i l i t y   S t u d y "   p r e s e n t e d  an o u t l i n e   f o r   u s i n g   b o t h   s i m u l a t i o n   a n d  
l i n e a r  programming  techniques. The a l l o c a t i o n   o f   e q u i p m e n t   i n  an o p t i -  

m a l  f a s h i o n  on t h e   c o a s t  was c o n s i d e r e d   i n   p a r t i c u l a r .  A d i r e c t  
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c o s t - b e n e f i t   a n a l y s i s   w o u l d   n o t  be necessary as t h e  

p laced on i d e n t i f y i n g   t h e   b e s t  ways o f  managing  cou 

emphasi s would  

n t e r m e a s u r e s   c a  

be 

Pa - 
b i l i t i e s  on the   coas t   th rough a to ta l   cos t   compar ison .  The s t u d y   p r o -  

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

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

needs for a d d i t i o n a l   d a t a .  
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