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PREFACE 

On December 16, 1976 Kitimat Pipe Line Limited f i l e d 
a TERMPOL submission with the Commissioner of the 
Canadian Coast Guard. The ccmpany i s proposing the 
construction of a Marine Terminal at Kitimat, B . C . to 
receive shipments of o i l by tanker from Alaska, the 
Middle and Far East ports for delivery by pipel ine to 
U.S. Northern Tier refineries v i a Edmonton, Alberta. An 
interdepartmental group of experts was assembled by the 
Department of Transport to make an assessment of the 
application in accordance with the terms of the Code of 
Recommended Standards for the Prevention of Pol lut ion i n 
Marine Terminal Systems published by the Canadian Coast 
Guard. 

The TEEMPOL Coordinating Corrmittee for the Kitimat 
proposal prepared a l i s t of requests for supplementary 
information which was sent to the proponent under le t ter 
dated February 25, 1977. These requests were for 
information which would assist the Carmittee i n making 
i t s assessment and report, having regard to the 
navigational and environmental r i sks associated with the 
proposed operation of a marine terminal for large o i l 
tankers at Kitimat. 

The TERMPOL Coordinating Carmittee established six working 
groups for the purpose of f a c i l i t a t i n g the review of the 
ccmpany's TERMPOL submission. One of these working groups 
was the Environmental Assessment Working Group. The report 
contained herein has been prepared by this working group 
as a component of the main report of the TERMPOL Coordinating 
Carmittee. 

The Environmental Assessment Working Group was comprised of 
Regional and Headquarters s taff of Fisheries and Environment 
Canada. Some useful input was also obtained from the Department 
of Energy, Mines and Resources. For further detai ls with respect 
to the Working Group membership or detai ls on this report please 
contact Mr. N . Tywoniuk 819 - 997-1730. 
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1 NATURE OF ENVIRONMENTAL ASSESSMENT REVIEW 

1.1 Review T a s k s . There were two main review t a s k s 
to a c c o m p l i s h . The f i r s t was to examine the 
m a t e r i a l f o r m a l l y submit ted by the proponent to see 
how c o m p l e t e l y i t i n c l u d e d the e n v i r o n m e n t a l 
a spec t s s p e c i f i e d i n the "Termpol Code" as be ing o f 
concern to government. The c r i t e r i o n was 
e s s e n t i a l l y q u a n t i t a t i v e and the two q u e s t i o n s 
posed were: "Has the proponent p r o v i d e d 
i n f o r m a t i o n on s u c h - a n d - s u c h an e n v i r o n m e n t a l 
a s p e c t ? " , and "If the proponent has p r o v i d e d 
i n f o r m a t i o n on s u c h - a n d - s u c h an e n v i r o n m e n t a l 
a s p e c t , i s the answer adequate to conduct i t s 
review and for f u l l u n d e r s t a n d i n g o f the s p e c i f i c 
e n v i r o n m e n t a l c o n c e r n s at t h i s t ime?" No p a r t o f 
t h i s task i n v o l v e d a judgement o f the Termpol 
S u b m i s s i o n . In c o n t r a s t , the second t a s k , which 
has r e s u l t e d i n t h i s review r e p o r t , has c o n s t i t u t e d 
an a p p r a i s a l or judgement o f the q u a l i t y o f the 
m a t e r i a l s , answers, and p r o p o s a l s submit ted by the 
proponent . 

Be fore i t i s e x p l a i n e d how each o f these two main 
t a s k s was c a r r i e d o u t , a few remarks w i l l be made 
on the e n v i r o n m e n t a l p a r t s o f the Termpol Code. I t 
i s worth commenting about the comprehens iveness o f 
the Code s i n c e much e f f o r t can be m i s a p p l i e d 
a n a l y z i n g the f i n e r p o i n t s o f adequacy o f the Code. 
In p r e p a r i n g a Code such as t h i s , two c o n t r a s t i n g 
approaches c o u l d be f o l l o w e d , one f a v o u r i n g a few 
broad p r i n c i p l e s and the o ther endeavour ing to l i s t 
e v e r y t h i n g . The e n v i r o n m e n t a l p a r t s o f the Termpol 
Code come somewhere between these two extreme 
p o s i t i o n s , and the important p o i n t i s tha t these 
p a r t s are not in tended to be f u l l y comprehens ive . 
They are in tended to i n d i c a t e to p o t e n t i a l 
proponents some o f the major t o p i c s tha t should be 
i n c l u d e d i n such an e n v i r o n m e n t a l assessment . In a 
sense , then , they convey the g e n e r a l p r i n c i p l e s o f 
sound deve lopment , and do not d e t a i l the very many 
s p e c i f i c e n v i r o n m e n t a l concerns t h a t would appear 
i n a comprehensive l i s t . In c o n d u c t i n g the review 
i t was assumed the proponent has c o r r e c t l y 
i n t e r p r e t e d the nature and i n t e n t o f the Termpol 
Code and the p r o p o n e n t ' s s u b m i s s i o n was a p p r a i s e d 



i n the same l i g h t . In o t h e r words , absence o f 
r e f e r e n c e to a s p e c i f i c r e l e v a n t c o n c e r n i n the 
Termpol Code does not c o n s t i t u t e a reason for i t s 
o m i s s i o n i n the Termpol S u b m i s s i o n or i n the 
r ev i ew. 

Requests for Supplementary I n f o r m a t i o n . The p u r 
pose o f the f i r s t task has been e x p l a i n e d above; 
v i s . , u s ing the Termpol Code as a r e f e r e n c e 
document, to p r e p a r e a r e p o r t on a s p e c t s o f the 
p r o p o n e n t ' s submi t t ed m a t e r i a l t h a t i s c o n s i d e r e d 
to l a c k i n f o r m a t i o n r e q u i r e d for r e v i e w . 

A f t e r the Termpol S u b m i s s i o n had been r e c e i v e d 
d u r i n g December, 1976, i t was r e a l i z e d t h a t the 
above task was not as s t r a i g h t f o r w a r d as had been 
i m a g i n e d , because o f the na ture o f the document. 
An e n g i n e e r i n g development can be viewed as 
i n v o l v i n g f i v e main phases : ( i ) f e a s i b i l i t y and 
d e s i g n c o n c e p t s ; ( i i ) f i n a l d e s i g n ; ( i i i ) c o n t r a c t 
s p e c i f i c a t i o n s ; ( i v ) c o n t r a c t p e r - formance; and 
(v) m o n i t o r i n g o f c o n s t r u c t i o n and o p e r a t i o n . The 
p r e s e n t Submis s ion f a l l s somewhere between phases 
( i j and ( i i ) . F i n a l d e s i g n i s not p r e s e n t ; hence 
many o f the d e t a i l s r e q u i r e d for f u l l assessment 
are not p r e s e n t , and t h e i r absence g r e a t l y 
i n f l u e n c e d the approach taken i n f o r m u l a t i n g 
q u e s t i o n s . I t was r e c o g n i z e d t h a t i t i s i m p o s s i b l e 
to know numerous d e t a i l s b e f o r e the f i n a l d e s i g n 
s t a g e , but i t was hoped t h a t responses would be 
p r o v i d e d to these q u e s t i o n s so t h a t c o n s t r u c t i v e 
review of the p r o p o n e n t ' s p r o p o s a l s would be 
p o s s i b l e and t h a t the chances o f impor tant a spec t s 
not coming to l i g h t would be m i n i m i z e d . 

The r e q u e s t s for supplementary i n f o r m a t i o n are not 
appended to t h i s r e p o r t s i n c e the r e l e v a n t p o i n t s 
are o u t l i n e d and d i s c u s s e d i n the s e c t i o n s which 
f o l l o w . 
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1 . 3 The Main Review or Assessment . The purpose of t h i s 
s e c t i o n i s to e x p l a i n the na ture o f the main 
e n v i r o n m e n t a l review task and to p r o v i d e the 
r a t i o n a l e for the form taken by the e n v i r o n m e n t a l 
assessment review r e p o r t . 

To avo id c o n f u s i o n i n t e r m i n o l o g y i t may be 
^ e x p l a i n e d at the o u t s e t t h a t the main e n v i r o n m e n t a l 

review or assessment , the r e s u l t s o f which are 
found i n the s e c t i o n s which f o l l o w , i s e s s e n t i a l l y 
a review of the p r o p o n e n t ' s p r o p o s a l s . In the 

**' review p r o c e s s , the Termpol Code was used as a 
c h e c k - l i s t or r e f e r e n c e document of e n v i r o n m e n t a l 
c o n c e r n s , but a v a r i e t y o f o ther documents have 

—« been used as sources o f e n v i r o n m e n t a l knowledge. 

The e n v i r o n m e n t a l component o f the Termpol 
l j — S u b m i s s i o n , toge ther w i t h p o r t i o n s o u t l i n i n g the 

p r o p o s a l s r e l a t i n g to e n g i n e e r i n g , c o n s t r u c t i o n , 
o p e r a t i o n , e n v i r o n m e n t a l i n t e r a c t i o n s , e t c . , i s 
o f t e n r e f e r r e d to as an e n v i r o n m e n t a l impact 
assessment . But a l though the review o b j e c t i v e was 
to prepare a s o - c a l l e d assessment r e p o r t , i t has 
n o t , u n l i k e the proponent , to conduct or su p p or t 

~ r e s e a r c h s t u d i e s e l i c i t i n g new i n f o r m a t i o n on 
e n v i r o n m e n t a l i n t e r a c t i o n s . The review r e p o r t i s 
n o t , t h e r e f o r e , an e n v i r o n m e n t a l impact assessment 
i n the n o r m a l l y understood sense o f t h i s term and 
s t u d i e s on e n v i r o n m e n t a l i n t e r a c t i o n s were not 
u n d e r t a k e n . On the o ther hand, i n r e v i e w i n g the 
p r o p o n e n t ' s i n t e r p r e t a t i o n s o f e n v i r o n m e n t a l 

i W t i n t e r a c t i o n s and h i s t r a n s l a t i o n o f them i n t o 
s p e c i f i c e n g i n e e r i n g p r o p o s a l s , the review has 
r e s u l t e d i n a somewhat p a r a l l e l a n a l y t i c a l p r o c e s s . 

mi 

One f e a t u r e o f the review task which c o n s i d e r a b l y 
1 — i n c r e a s e d the d i f f i c u l t y o f the job o f review 

arose from the Submiss ion not be ing f i n a l d e s i g n 
but r a t h e r somewhere between the f e a s i b i l i t y / d e s i g n 
concept s tage and f i n a l d e s i g n . In e f f e c t , i t was 

'—' d i f f i c u l t to apply two o f the normal t e s t s o f 
c o n v e n t i o n a l r e v i e w i n g : ( i ) a p p r a i s a l o f the 
a c t i o n s p r o p o s e d , and ( i i ) a p p r a i s a l o f the b a s i c 

, M d a t a and methodology upon which the p r o p o s a l s are 
based . The reason for t h i s , o f c o u r s e , i s tha t 
comprehensive base d a t a are l a r g e l y absent from a 
f e a s i b i l i t y s tage tha t c o n c e n t r a t e s on p r i n c i p l e s , 
t h e o r y , and a s s u r a n c e s . The reques t s for 

• 90 



supplementary i n f o r m a t i o n were o f t e n at tempts to 
e l i c i t the d a t a neces sary to b r i n g the debate down 
from the t h e o r e t i c a l to the p r a c t i c a l . In the 
absence o f many base d a t a , and p a r t i c u l a r l y because 
the assessment r e p o r t has been p r e p a r e d to a l a r g e 
ex t en t w i t h o u t b e n e f i t o f the complete or 
comprehens ivse responses o f the p r o p o n e n t . 

Review O b j e c t i v e s . Perhaps the most d i f f i c u l t task 
was d e c i d i n g on the form the review shou ld t a k e . 
In any review o f t h i s t y p e , a number o f o p t i o n s are 
a v a i l a b l e : one can c o n s i d e r the innumerable imp ac t 
ing a c t i o n s o f the proponent as the prime focus o f 
a t t e n t i o n and o r i e n t the review around the e f f e c t s 
each o f these i m p a c t i n g a c t i o n s might have on a 
hos t o f e n v i r o n m e n t a l components; one can r e v e r s e 
the o r i e n t a t i o n and c o n s i d e r how each e n v i r o n m e n t a l 
or impacted component might be a f f e c t e d by each o f 
the v a r i o u s proposed a c t i v i t i e s ; one can c o n s i d e r 
the c o n s t r u c t i o n s tage as c o m p l e t e l y s e p a r a t e from 
the o p e r a t i o n s t a g e ; and so on . 

D u r i n g the c o u r s e o f review e f f o r t s , the form o f 
the review or the s e l e c t i o n o f t o p i c s to review 
seemed to a r i s e more i n a s u b j e c t i v e than 
a n a l y t i c a l way. The p a r t i c u l a r c h o i c e s o f t o p i c s 
were not n e c e s s a r i l y p r o j e c t - or e n v i r o n m e n t -
o r i e n t e d , but were c e r t a i n l y s e l e c t e d on the b a s i s 
o f c o n s i d e r a b l e i n t u i t i v e knowledge o f p r o c e s s e s 
and components o f the env ironment . 

Among the c o n s i d e r a t i o n s or o b j e c t i v e s for the 
review were: to review the known e n v i r o n m e n t a l 
r e s o u r c e s and to complement, where p o s s i b l e , the 
d e t a i l documented i n the Termpol S u b m i s s i o n ; to 
comment on the expected e f f e c t s o f the p r o j e c t , 
t a k i n g i n t o account the e f f o r t s o f o ther Working 
Groups ; to e v a l u a t e the i m p l i c a t i o n s for e n v i r o n 
mental r e s o u r c e s of the l e v e l o f e n v i r o n m e n t a l 
p r o t e c t i o n proposed by the company, and; to i d e n t 
i f y a d d i t i o n a l p r o t e c t i o n measures which might be 
i n c o r p o r a t e d i n the event t h a t the p r o j e c t w i l l be 
a p p r o v e d , and which would r e s u l t i n m i n i m i z i n g the 



impact on the environment and on the f i shermen and 
o t h e r s who would be a f f e c t e d by the p r o j e c t . 

A few f u r t h e r p o i n t s may be made r e g a r d i n g the form 
o f the r e v i e w . F i r s t , the t o p i c s s e l e c t e d do not 
cover a l l the a spec t s by any means tha t c o u l d be 
s e l e c t e d for e x a m i n a t i o n ; however, they sh ou ld 
cover those mat t er s where major e n v i r o n m e n t a l c o n 
c e r n s c o u l d d i r e c t l y or i n d i r e c t l y a r i s e . Second, 
t o p i c s e l e c t i o n avo ided the c o n s t r a i n t o f hav ing to 
adopt e i t h e r a p r o j e c t - o r i e n t e d or env ironment -
o r i e n t e d a p p r o a c h . I n d i v i d u a l t o p i c s embody e i t h e r 
or both o r i e n t a t i o n s . A t h i r d f e a t u r e i s tha t each 
t o p i c w r i t e - u p endeavours to be a complete account 
i n i t s e l f , w i th l i m i t e d need for c r o s s - r e f e r e n c e to 
o ther t o p i c r e p o r t s . T h i s may make for some o v e r 
l a p , p a r t i c u l a r l y where an aspec t i s deve loped more 
f u l l y by another Working G r o u p , for example, 
Cont ingency P l a n n i n g . Where i t was a n t i c i p a t e d 
t h a t coverage would be more d e t a i l e d i n another 
Working G r o u p , the e n v i r o n m e n t a l assessment 
c o n s i d e r a t i o n o f such t o p i c s was m i n i m a l . 



SITE AND ROUTE SELECTION 

A l t e r n a t i v e P o r t S i t e s . One o f the most s i g n i f i 
cant c o n s i d e r a t i o n s w i t h r e s p e c t to o i l p o r t 
development i s one o f p o r t s i t e s e l e c t i o n . I t i s a 
c o n s i d e r a t i o n which has been d e a l t w i t h by many 
Working Groups o f the Termpol C o o r d i n a t i n g 
Committee; a c o n s i d e r a t i o n which has broad i m p l i c a 
t i o n s w i t h r e s p e c t to p o t e n t i a l e n v i r o n m e n t a l 
impact as w e l l as to n a v i g a t i o n s a f e t y , t e r m i n a l 
f a c i l i t y d e s i g n and o p e r a t i o n , and so on . 

From the e n v i r o n m e n t a l p o i n t o f view t h e r e are two 
s c a l e s o f c o n s i d e r a t i o n . 

The f i r s t i s the "coast -wide" s c a l e c o n s i d e r a t i o n . 
T h i s examines the broader q u e s t i o n s and the l a r g e 
areas and concept s which may have some l e v e l o f 
f e a s i b i l i t y i n f u l f i l l i n g the in tended o b j e c t i v e o f 
t r a n s p o r t i n g o i l from one p o i n t or p o i n t s to anothe 
or o t h e r s . 

The Termpol Code s t a t e s i n S e c t i o n 3.64 

"An i m p o r t a n t p a r t o f the p l a n n n i n g p r o c e s s 
s h o u l d i n v o l v e the e x a m i n a t i o n o f a l l p r a c t i c a l 
s i t e a l t e r n a t i v e s and the compar i son of t h e i r 
e n v i r o n m e n t a l i m p l i c a t i o n s , whereby the 
p r o j e c t e d adverse impacts c o u l d i n h e r e n t l y be 
m i n i m i z e d through the b e t t e r c h o i c e o f s i t e . " 

I t shou l d be noted t h a t the Termpol S u b m i s s i o n d i d 
not p r o v i d e adequate "coast -wide" d e t a i l s and 
assessment . S i m i l a r l y , the Working Group d i d not 
c o n s i d e r t h i s q u e s t i o n i n depth due to t ime 
c o n s t r a i n t s and , perhaps more so , due to the 
implementa t ion by the P a c i f i c Region of the 
Department of F i s h e r i e s and the Environment of an 
i n - d e p t h s t u d y , "West Coas t Deep Water O i l P o r t 
Comparison S t u d y " . 

The second s c a l e o f c o n s i d e r a t i o n i s the 
" r e g i o n a l " . The Termpol S u b m i s s i o n d e s c r i b e s a 
number o f a l t e r n a t e p o r t s i t e s on a r e g i o n a l b a s i s 
and g i v e s some reasons why they were c o n s i d e r e d l e s 
s u i t a b l e than K i t i m a t . 



S i n c e the o b j e c t i v e o f the p r o j e c t o v e r a l l i s to 
p r o v i d e a t r a n s p o r t a t i o n terminus for o i l bound for 
the n o r t h c e n t r a l U n i t e d S t a t e s , i t i s not o b v i o u s 
t h a t the n o r t h e r n c o a s t o f B r i t i s h Columbia i s the 
o n l y p o s s i b l e p o r t l o c a t i o n . In a d d i t i o n , a 
d e t a i l e d comparat ive base must be deve loped and 
d e s c r i b e d to c l e a r l y show the r e l a t i v e v a l u e s o f 
a l t e r n a t i v e s i t e s . Inc luded i n such a s tudy must 
be e v a l u a t i o n o f a l t e r n a t i v e approach route s which 
are i n f a c t s i m p l y an e x t e n s i o n o f the s i t e s 
themse lves . 

I t was e v i d e n t t h a t the i n f o r m a t i o n p r o v i d e d on the 
q u e s t i o n o f a l t e r n a t e p o r t s i t e s , both on the c o a s t 
wide and the r e g i o n a l b a s i s , was not c o n s i d e r e d i n 
the d e t a i l r e q u i r e d . As a r e s u l t , supplementary 
i n f o r m a t i o n for t h i s s u b j e c t was r e q u e s t e d . The 
reques t i n c l u d e d t h a t the proponent p r o v i d e , for 
a l l a l t e r n a t i v e p o r t s i t e s : 

(a) order o f magnitude o f c o s t e s t i m a t e s , 
i n c l u d i n g system c a p i t a l c o s t s and throughput 
c o s t s per b a r r e l , as a comparison of the 
economic advantages o f s e l e c t i n g K i t i m a t as 
the p o r t l o c a t i o n ; 

(b) a comparat ive a n a l y s i s o f the r i s k o f o i l 
s p i l l a c c i d e n t s which would a r i s e from the 
o p e r a t i o n o f each of the a l t e r n a t i v e s . 

T h e p r o p o n e n t was f u r t h e r r e q u e s t e d t o p r o v i d e an 
examinat ion and comparison of a l t e r n a t e marine 
approach route s to K i t i m a t , i n c l u d i n g a d i s c u s s i o n 
o f n a v i g a t i o n a l f e a s i b i l i t y , e n v i r o n m e n t a l i m p l i 
c a t i o n s and r e l a t i v e p r o b a b i l i t y o f a c c i d e n t s which 
would r e s u l t i n damage to the env ironment . 

I t i s noted t h a t the proponent i n the responses to 
the d e f i c i e n c y s tatements has i n d i c a t e d t h a t he i s 
not p r e p a r e d to propose or undertake a p r o j e c t 
d i f f e r e n t from the one d e s c r i b e d i n the Termpol 
Submiss ion and t h a t the proponent i s , t h e r e f o r e , 
not prepared to commission f u r t h e r s t u d i e s r e l a t i n g 
to a l t e r n a t i v e p o r t s i t e s . However, the Working 
Group emphasizes t h a t s i t e s e l e c t i o n i s not the 
o n l y purpose t h a t s i t e comparison s t u d i e s can 
s e r v e . Comparisons o f K i t i m a t w i th o ther a l t e r n a 
t i v e s are neces sary i n order t h a t the K i t i m a t 
p r o p o s a l can be put i n t o proper p e r s p e c t i v e on a 
c o a s t - w i d e b a s i s , to a i d i n d e s c r i b i n g whether 
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or not the K i t i m a t p r o p o s a l i t s e l f i s o p t i m a l 
among the a l t e r n a t i v e s . 

2 . 2 Route S e l e c t i o n . The p r e v i o u s s e c t i o n d i s c u s s e d 
the impor 

tance o f p o r t s i t e s e l e c t i o n at the v e r y 
e a r l y p l a n n i n g s t a g e s . When a p o r t s i t e i s 
s e l e c t e d , one i s then faced w i t h a number o f 
o p t i o n s w i t h r e s p e c t to the marine r o u t e which 
s h o u l d be u t i l i z e d by the incoming and o u t g o i n g 
v e s s e l s . 

S e l e c t i o n o f the marine r o u t e i n v o l v e s the c o n 
s i d e r a t i o n o f many f a c t o r s and i t i s not u n t i l 
these are a n a l y z e d and c o n s i d e r e d t h a t a f i n a l 
c h o i c e o f r o u t e can be made. Among these are the 
p h y s i c a l and b i o l o g i c a l e n v i r o n m e n t a l f a c t o r s 
( d i s c u s s e d b e l o w ) , f a c t o r s r e l a t e d to n a v i g a t i o n 
and s h i p s a f e t y . I t s h o u l d be e v i d e n t , t h e r e f o r e , 
t h a t a r o u t e cannot be s e l e c t e d on e n v i r o n m e n t a l 
grounds a l o n e , but has to take i n t o account the 
f a c t o r s which were the s u b j e c t o f assessment by the 
o t h e r Working G r o u p s . 

Dur ing the c o u r s e o f c o n s i d e r i n g p o s s i b l e a l t e r n a t e 
r o u t e s , the Termpol C o o r d i n a t i n g Committee 
conc luded t h a t t h r e e p o s s i b l e r o u t e s were worthy o f 
f u r t h e r s t u d y . These were as f o l l o w s : 

(a) Dixon E n t r a n c e to T r i p l e I s l a n d , Hecate 
S t r a i t , to Browning E n t r a n c e , P r i n c i p e 
C h a n n e l , Nepean Sound, O t t e r C h a n n e l , a c r o s s 
S q u a l l y Channel v i a Lewis Passage and W r i g h t 
Sound, and then v i a Douglas Channel to 
K i t i m a t . T h i s i s the r o u t e d e s c r i b e d i n the 
p r o p o n e n t ' s s u b m i s s i o n . 

(b) Cape S t . James at the s o u t h e r n t i p o f Queen 
C h a r l o t t e I s l a n d s to Browning E n t r a n c e , 
P r i n c i p e C h a n n e l , and then as d e s c r i b e d i n 
p a r a g r a p h (a) to K i t i m a t . 

(c) Cape S t . James to Caamano Sound, then v i a 
Campania Sound, S q u a l l y C h a n n e l , Lewis 
Passage , Wright Sound and Douglas C h a n n e l ; 
or 
Cape S t . James to Caamano Sound, Campania 
Sound, Whale Channel i n t o W r i g h t Sound and 
Douglas Channel to K i t i m a t . 



As might be conc luded from the d e t a i l i n the p r e 
v i o u s t o p i c , " A l t e r n a t i v e P o r t S i t e s " , the v e r y 
b r i e f d i s c u s s i o n o f a l t e r n a t i v e s was c o n s i d e r e d to 
be a c r i t i c a l d e f i c i e n c y w i t h r e s p e c t to 
a l t e r n a t i v e r o u t e s . The proponent s e r i o u s l y 
c o n s i d e r e d o n l y r o u t e (a) above, a p p a r e n t l y 
assuming t h a t i t was the s a f e s t and most 
e n v i r o n m e n t a l l y s u i t a b l e . T h i s assumption or the 
p r o p o n e n t ' s reasons for t h i s c h o i c e are not 
a p p a r e n t , except tha t i t i s the s h o r t e s t V a l d e z -
K i t i m a t marine r o u t e . The Termpol S u b m i s s i o n c o u l d 
not be c o n s i d e r e d complete w i t h o u t c o n s i d e r a t i o n o f 
an a l t e r n a t e r o u t e and. The proponent was 
reques ted to p r o v i d e f u r t h e r i n f o r m a t i o n on t h i s 
q u e s t i o n . 

A s s o c i a t e d c l o s e l y w i t h route s e l e c t i o n i s the 
s u b j e c t o f t e n r e f e r r e d to as " r i s k a n a l y s i s " . 
B a s i c a l l y , t h i s i s an a n a l y s i s o f the p o t e n t i a l for 
s p i l l i n c i d e n t s , and i s d i s c u s s e d i n the Termpol 
Code, pages 99 and 300, i n the c o n t e x t o f p o t e n t i a l 
for s p i l l i n c i d e n t s a long the r o u t e , as f o l l o w s : 

"The degree o f adverse e n v i r o n m e n t a l impacts 
i s r e l a t e d i n t e r a l i a to the r a t e at which 
p o l l u t a n t s are i n t r o d u c e d i n t o the marine 
env ironment . Only i n a few s i t u a t i o n s w i l l 
the v a l u e o f r e s o u r c e s or uses be so h i g h or 
so c r i t i c a l t h a t no e n v i r o n m e n t a l r i s k can be 
a f f o r d e d a t a l l , t h a t i s , the p r o p o s a l i s 
c l e a r l y e n v i r o n m e n t a l l y u n a c c e p t a b l e . In many 
c a s e s , however, i t w i l l be p o s s i b l e to ach i eve 
a b a l a n c e between e n v i r o n m e n t a l d i s b e n e f i t s 
and s o c i a l and economic r e t u r n , p r o v i d i n g 
there i s adequate e n v i r o n m e n t a l p l a n n i n g . The 
e s t i m a t i o n o f the frequency and magnitude o f 
e n v i r o n m e n t a l damage w i l l r e q u i r e an 
e s t i m a t i o n o f the r a t e s o f the r e l e a s e s o f 
p o l l u t a n t s , both a c c i d e n t a l or d e l i b e r a t e . 

Wi th r e s p e c t to s h i p t r a f f i c , i t i s not 
p o s s i b l e to c o m p l e t e l y e l i m i n a t e the 
p o s s i b i l i t y o f a major s p i l l , such as may 
r e s u l t from a s h i p c o l l i s i o n , g r o u n d i n g , or 
breakup . Based on the p r e v a i l i n g p h y s i c a l 
e n v i r o n m e n t a l c o n d i t i o n s , a i d s to n a v i g a t i o n , 
s h i p p i n g d e n s i t y , the s t a t e o f v e s s e l t r a f f i c 
management sys tems, s h i p c a s u a l t y s t a t i s t i c s , 
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the m a n e u v e r a b i l i t y c h a r a c t e r i s t i c s o f deep-
d r a u g h t v e s s e l s and so on , the proponent 
shou l d i d e n t i f y the s p e c i f i c g e o g r a p h i c 
l o c a t i o n s a long the t r a f f i c route and i n the 
t e r m i n a l a r e a , where the n a v i g a t i o n a l r i s k may 
be h i g h , w i t h p a r t i c u l a r a t t e n t i o n to those 
p e r i o d s when the r i s k i s h i g h e s t . T h i s r i s k 
shou l d be q u a n t i f i e d i n terms of a c c i d e n t s per 
s h i p c a l l and /or a c c i d e n t s per y e a r , and 
s h o u l d i n c l u d e both s e a s o n a l and extreme event 
a n a l y s i s . The a n a l y s i s shou ld a l s o i n c l u d e an 
e s t i m a t e o f both the l i k e l i h o o d and maximum 
s i z e o f such s p i l l s , w i t h emphasis on 'worst 
case * . " 

In r e v i e w i n g the Termpol S u b m i s s i o n , i t was 
conc luded t h a t the proponent d i d not p r o v i d e 
s u f f i c i e n t d e t a i l on t h i s s u b j e c t and reques ted 
f u r t h e r i n f o r m a t i o n . The reques t c a l l e d for the 
K i t i m a t p o r t p r o p o s a l , for an e s t i m a t e o f 
p r o b a b i l i t y i n c l u d i n g f requency and magnitude o f 
p o l l u t i o n i n c i d e n t s t h a t may a r i s e from a c c i d e n t s 
to t a n k e r s i n t r a n s i t through the proposed and 
a l t e r n a t e approach r o u t e s , or at d o c k s i d e , or w h i l e 
u n l o a d i n g . 



PHYSICAL ENVIRONMENT CONSIDERATIONS 

Oceanography; The oceanography c o n s i d e r a t i o n s 
i n c l u d e h y d r o g r a p h y , t i d e s , waves, c u r r e n t s , and 
the p h y s i c a l / c h e m i c a l parameters o f oceans . 

Hydrography . In c o n s i d e r a t i o n o f the marine r o u t e , 
one o f the most s i g n i f i c a n t f a c t o r s i s the under 
s t a n d i n g o f the hydrography o f the r o u t e or r o u t e s 
s e l e c t e d and f u r t h e r u n d e r s t a n d i n g s o f the h y d r o 
graphy of the s u r r o u n d i n g a r e a s . 

In the Termpol S u b m i s s i o n , the proponent makes a 
number o f r e f e r e n c e s to t h i s q u e s t i o n . A number o f 
the items i l l u s t r a t e c e r t a i n q u e s t i o n s w i t h r e s p e c t 
to the l e v e l o f c o n f i d e n c e o f the hydrography and 
u n d e r l y i n g n e c e s s i t y for a more e x t e n s i v e study o f 
a l l p o s s i b l e r o u t e s , toge ther w i t h a c a r e f u l and 
d e t a i l e d c o n s i d e r a t i o n o f a l l f a c t o r s i n v o l v e d . 

I f the p r o p o n e n t ' s route i s f o l l o w e d , s h i p s must 
f i r s t n a v i g a t e through Dixon E n t r a n c e to T r i p l e 
I s l a n d w i t h o u t a p i l o t . Learmouth Bank i s an area 
w i t h t i d e r i p s and the proponent does not mention 
Rose S p i t and i t s e x t e n s i v e o f f - l y i n g s h o a l a r e a s , 
w i t h c r o s s - c u r r e n t s as much as 3-1 /2 k n o t s . P i c k i n g 
up a p i l o t w i l l f r e q u e n t l y r e q u i r e s t o p p i n g i n what 
amounts to r e s t r i c t e d areas w i t h 2 -knot c u r r e n t s . 

Widths o f channe l s are g e n e r a l l y g i v e n shore to 
s h o r e , r a t h e r than n a v i g a b l e w i d t h . For example, 
for a g i v e n width o f 6350 f e e t , the width between 
the 20 fathom l i n e i s about 5,000 f e e t (page 36, 
Volume I ) . However, the proponent does c l a r i f y 
t h i s i n Appendix I . 

Anger Anchorage i s accepted i n the s u b m i s s i o n as a 
sa fe anchorage for these s h i p s . However, the 
h o l d i n g ground i s o n l y " r e p o r t e d " as good. I t i s 
not known to have been used p r e v i o u s l y to the 
ex t en t tha t i t can be conf i rmed as a sa fe anchorage 
for l a r g e t a n k e r s . 
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Anger Anchorage i s a p p r o x i m a t e l y 1 m i l e square and 
l i e s 1/2 m i l e o f f Az imuth and Anger i s l a n d s . A 
r e c e n t echo sounder and sonar check by the 
Department o f F i s h e r i e s and the Environment v e s s e l , 
" P a r i z e a u " , g e n e r a l l y conf i rmed the depths i n d i 
c a t e d on C h a r t 3746. The sonar i n d i c a t e d a rock 
bottom w i t h a l i g h t o v e r l a y o f mud. The " P a r i z e a u " 
was anchored i n 25 fathoms, at about the middle o f 
the n o r t h e r n edge o f the anchorage , and a bottom 
sample c o n t a i n e d a m i x t u r e o f mud, sand , s h e l l s , 
and s t o n e . T h i s anchorage i s a f f e c t e d by the t i d a l 
i n f l u e n c e from the P e t r e l and n e i g h b o u r i n g 
c h a n n e l s . When the " P a r i z e a u " weighed a n c h o r , the 
anchor was found to be c o m p l e t e l y c l e a n . Anger 
Anchorage w i l l have to be more c o m p r e h e n s i v e l y 
i n v e s t i g a t e d b e f o r e i t i s d e s i g n a t e d as a sa fe 
anchorage . 

F u r t h e r comments w i t h r e s p e c t to the adequacy o f 
h y d r o g r a p h i c i n f o r m a t i o n w i t h i n the proposed r o u t e 
and the p o s s i b l e o p t i o n s are i n o r d e r . The com
p l e t e approach to K i t i m a t from seaward has been 
s u r v e y e d , but the q u a l i t y o f the survey i n f o r m a t i o n 
and the e x t e n t o f a r e a l coverage v a r i e s w i t h the 
time o f s u r v e y . Most o f Queen C h a r l o t t e Sound has 
been surveyed to modern s t a n d a r d s w h i l e the 
m a j o r i t y o f the Caamano Sound coverage was o b t a i n e d 
i n 1923. These l a t t e r s u r v e y s were conducted u s i n g 
l e a d l i n e , hence they are f a r from adequate when 
compared to modern survey s t a n d a r d s . 

The Queen C h a r l o t t e Sound s u r v e y s cannot be 
c o n s i d e r e d c o m p l e t e l y adequate when c o n s i d e r i n g 
tanker t r a f f i c w i t h d r a f t s o f up to 83 f e e t . A t 
the time these s u r v e y s were c o n d u c t e d , maximum 
d r a f t s o f s h i p s were i n the o r d e r o f 30 f e e t . 
C o n s e q u e n t l y most areas not c o n s i d e r e d to be 
c r i t i c a l to s h i p p i n g at the time o f the o r i g i n a l 
survey must now be r e - e x a m i n e d . Some r e - s u r v e y s i n 
the Queen C h a r l o t t e Sound area w i l l p r o b a b l y be 
r e q u i r e d to a s s i s t the Department o f T r a n s p o r t i n 
the placement o f n a v i g a t i o n a l a i d s . 
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A complete r e - s u r v e y o f Caamano Sound p l u s 
supplementary surveys o f c r i t i c a l areas w i t h i n 
Queen C h a r l o t t e Sound i s c o n s i d e r e d n e c e s s a r y . 
These surveys sh ou ld be supplemented w i t h a s i d e -
scan sonar survey o f the t o t a l area to ensure tha t 
no c r i t i c a l r o c k s or s h o a l s are m i s s e d . 

The Canadian H y d r o g r a p h i c S e r v i c e i s p l a n n i n g to 
f u l f i l some o f these requ irements i n 1977. The 
survey w i l l be a major s h i p / l a u n c h o p e r a t i o n and 
w i l l take a p p r o x i m a t e l y 90 d a y s . A s m a l l e r v e s s e l 
w i l l be used to conduct the s i d e - s c a n sonar 
o p e r a t i o n . The t i d a l c u r r e n t surveys would r e q u i r e 
about 6 weeks o f major s h i p t ime . 

Depending on the r e s u l t s o b t a i n e d d u r i n g the f i r s t 
y e a r ' s surveys i t may be neces sary to conduct some 
a d d i t i o n a l work i n 1978. I f the tanker r o u t i n g i s 
determined to be v i a Dixon E n t r a n c e and Hecate 
S t r a i t , then c o n s i d e r a b l y more work would have to 
be undertaken as not on ly P r i n c i p e Channel but a l s o 
e x i s t i n g surveys i n Dixon E n t r a n c e and Hecate 
S t r a i t would r e q u i r e c r i t i c a l r e - e x a m i n a t i o n . 
T i d a l c u r r e n t surveys i n these passages would a l s o 
be needed. 

T i d e s and c u r r e n t s . A p p r o p r i a t e l e v e l s o f 
knowledge of t i d e s and c u r r e n t s are r e q u i r e d both 
f o r n a v i g a t i o n a l a spec t s o f the p r o j e c t as w e l l as 
for the p r e d i c t i o n of p o s s i b l e e n v i r o n m e n t a l 
i m p a c t s , p a r t i c u l a r l y i n p r e d i c t i n g the adverse 
i m p a c t s w h i c h may r e s u l t i n t h e e v e n t o f o i l 
s p i l l s . The Termpol S u b m i s s i o n makes a number o f 
r e f e r e n c e s to t i d e s and c u r r e n t s , for example, 
Attachment 3 , Appendix X I I c o n t a i n s a d i s c u s s i o n on 
" O i l S p i l l Movement P r e d i c t i o n s " . I t was 
c o n c l u d e d t h a t the t i d e s and c u r r e n t i n f o r m a t i o n i s 
d e f i c i e n t and t h a t a d d i t i o n a l i n f o r m a t i o n would 
have to be o b t a i n e d p r i o r to the commencement o f 
p r o j e c t o p e r a t i o n s . 

Some t i d a l c u r r e n t i n f o r m a t i o n for Caamano Sound 
and Queen C h a r l o t t e Sound w i l l be o b t a i n e d i n 
c o n j u n c t i o n w i t h the h y d r o g r a p h i c survey i n 1977. 
However, i n the event the D ixon E n t r a n c e and Hecate 
S t r a i t route i s chosen , f u r t h e r t i d a l work would be 
r e q u i r e d i n P r i n c i p e C h a n n e l , Dixon E n t r a n c e , and 
Hecate S t r a i t . 



tests 
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P h y s i c a l Oceanography. In view o f the urgency o f 
work i n the s o u t h e r n B . C . c o a s t a l a r e a s , i n the 
B e a u f o r t Sea and n o r t h e r n a r e a s , i t has not been 
p o s s i b l e for government agenc ie s to conduct any 
o c e a n o g r a p h i c s t u d i e s o f f the n o r t h w e s t e r n B r i t i s h 
Co lumbia c o a s t . The o n l y o c e a n o g r a p h i c i n f o r m a t i o n 
a v a i l a b l e i s t h a t o b t a i n e d y e a r s ago i n v e r y 
e x p l o r a t o r y s t u d i e s by the former P a c i f i c 
Oceanograph ic Group o f the F i s h e r i e s Research Board 
and a few i s o l a t e d i n l e t s t u d i e s c a r r i e d out by the 
U n i v e r s i t y o f B r i t i s h C o l u m b i a . However, knowledge 
o f the r e g i o n a l oceanography i s r e q u i r e d as i n p u t s 
i n t o the a n a l y s i s o f the v a r i o u s e n v i r o n m e n t a l 
f a c t o r s r e l a t i n g to the proposed t e r m i n a l and 
marine t r a f f i c network. A s u b s t a n t i a l i n c r e a s e i n 
the amount o f i n f o r m a t i o n i s , t h e r e f o r e , c o n s i d e r e d 
to be e s s e n t i a l . 

To p r o v i d e the neces sary i n f o r m a t i o n , i t was 
conc luded t h a t the proponent sh ou ld u n d e r t a k e , or 
have under taken on h i s b e h a l f , p r i o r to 
commencement o f t e r m i n a l o p e r a t i o n s , a t h r e e year 
s tudy c o v e r i n g Douglas Channel and E a s t Hecate 
S t r a i t . I t was f e l t t h a t the f i e l d s tudy would take 
two f u l l y e a r s , and w i t h the a n a l y s e s , three f u l l 
y e a r s . The o b j e c t i v e s of such a s tudy would be as 
f o l l o w s : 

(a) to d e v e l o p v e r t i c a l l y i n t e g r a t e d n u m e r i c a l 
models o f E a s t Hecate S t r a i t , and o f channe l s 
and sounds l e a d i n g i n t o K i t i m a t . These would 
p r o v i d e the b a s i s for c u r r e n t p r e d i c t i o n , both 
for n a v i g a t i o n and o i l s p i l l prob lems , and 
would form a background a g a i n s t which measured 
c u r r e n t c o u l d be compared. 

(b) to o b t a i n f i e l d o b s e r v a t i o n s o f c u r r e n t s , 
s a l i n i t y / t e m p e r a t u r e s t r u c t u r e , t i d a l h e i g h t s 
and m e t e o r o l o g i c a l d a t a . These would p r o v i d e 
the r e q u i r e d i n f o r m a t i o n t o : 

( i ) T e s t and compare w i t h n u m e r i c a l models 
o f t i d a l mot ion ; 

( i i ) P r o v i d e i n p u t to t w o - l a y e r f j o r d 
c i r c u l a t i o n model , to de termine s u r f a c e 
f l u s h i n g i n the c h a n n e l s ; and , 

( i i i ) to p r o v i d e a d d i t i o n a l i n f o r m a t i o n on the 
v a r i a b i l i t y o f o c e a n o g r a p h i c p r o p e r t i e s , 
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response to changing wind and r u n - o f f 
c o n d i t i o n s , low frequency (down to 
annual c y c l e s ) f l u c t u a t i o n s i n c u r r e n t s 
a long the eas t shore o f Hecate S t r a i t , 
and so on . 

M e t e o r o l o g y . The Termpol Code (pages 11 and 96) 
o u t l i n e s the m e t e o r o l o g i c a l i n f o r m a t i o n t h a t shou ld 
be a v a i l a b l e to d e s c r i b e a q u a n t i t a t i v e assessment 
of the t r a n s i t o p p o r t u n i t i e s . 

G e n e r a l . For m a r i n e r s , m e t e o r o l o g i c a l e lements o f 
most concern are s u r f a c e wind speed , s u r f a c e wind 
d i r e c t i o n , v i s i b i l i t y , p r e c i p i t a t i o n , wave h e i g h t , 
wave p e r i o d , and wave d i r e c t i o n . S trong winds and 
h i g h seas combined w i t h heavy p r e c i p i t a t i o n , 
p a r t i c u l a r l y snow, f r e e z i n g r a i n or mixed r a i n and 
snow c r e a t e the most d i f f i c u l t c o n d i t i o n s . 
D i f f i c u l t c o n d i t i o n s for n a v i g a t i o n a l s o occur i n 
p e r i o d s o f l i g h t w inds , for example when fog or 
p r e c i p i t a t i o n reduces v i s i b i l i t y to near z e r o . 
In a d d i t i o n t h e r e are t imes when a tmospher ic 
c o n d i t i o n s i n t e r f e r e w i t h radar p r o p o g a t i o n ; 
m e l t i n g snow, for example, a t t e n u a t e s radar 
s t r o n g l y and may s e r i o u s l y i n h i b i t the 
e f f e c t i v e n e s s o f radar as a n a v i g a t i o n a l a i d . 

A l t h o u g h there i s a minimum o f m e t e o r o l o g i c a l d a t a 
a v a i l a b l e for the i n l a n d route i t i s e s t i m a t e d t h a t 
adverse c o n d i t i o n s may be expected 15 to 25 p e r c e n t 
o f the time hence i n t r o d u c i n g the problem o f 
d i f f i c u l t n a v i g a t i o n c o n d i t i o n s and the r i s k o f 
s e r i o u s o i l p o l l u t i o n . However, i t i s important to 
remember t h a t m e t e o r o l o g i c a l c o n d i t i o n s must be 
c o n s i d e r e d i n o ther a spec t s o f the o i l tanker 
o p e r a t i o n . For example: 

( i ) The movement o f o i l s p i l l e d on water i s 
de termined by water c u r r e n t s and winds . A 
knowledge o f wind c l i m a t e i s thus n e c e s s a r y 
for d e v e l o p i n g o i l s p i l l c o n t i n g e n c y p l a n s . 
S i m i l a r l y , should a s p i l l o c c u r , i t would be 
v i t a l to have a c c u r a t e wind measurements and 
f o r e c a s t s to p r e d i c t the mot ion o f the o i l , 
thus e n a b l i n g e f f e c t i v e counter measure 
a c t i o n s w i th r e s p e c t to any s p i l l . 

( i i ) O i l s p i l l c l e a n - u p s can be s e r i o u s l y 
hampered by adverse weather , for example, by 
s t r o n g winds , heavy snow, c o l d t e m p e r a t u r e s , 
or combinat ions o f these e lements . 
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( i i i ) Gaseous p o l l u t a n t s emitted by tankers 
d i s c h a r g i n g o i l at the dock would be p o o r l y 
or w e l l d i s p e r s e d , dependent on the wind 
s t r e n g t h and d i r e c t i o n and the s t a b i l i t y of 
the lower atmosphere. T h i s i s d i s c u s s e d 
more f u l l y i n 5.6 below. 

S i t u a t e d w i t h i n the b e l t of zonal w e s t e r l i e s , the 
north B.C. c o a s t i s an area frequented by 
t r a v e l l i n g d e p r e s s i o n s , i . e . , m i d - l a t i t u d e e x t r a -
t r o p i c a l c y c l o n e s . As a r e s u l t , i t i s an area 
where weather c o n d i t i o n s change o f t e n and r a p i d l y , 
where strong winds and high seas are frequent, and 
where copious amounts of p r e c i p i t a t i o n f a l l . I t i s 
a l s o a zone of t r a n s i t i o n between the marine 
c l i m a t e of the outer c o a s t and i s l a n d s and the 
c o n t i n e n t a l c l i m a t e of the i n t e r i o r . Thus winter 
p r e c i p i t a t i o n on the c o a s t proper f a l l s mainly as 
r a i n , but snow i s common at the heads of the 
i n l e t s . In between there i s o f t e n a zone of mixed 
r a i n and snow, or^ On o c c a s i o n , f r e e z i n g r a i n . 

The t e r r a i n of the n o r t h c o a s t has a marked 
i n f l u e n c e on the c l i m a t e of the r e g i o n . P r e c i p i 
t a t i o n i s i n c r e a s e d by the mountain ranges which 
run i n a d i r e c t i o n p e r p e n d i c u l a r to the w e s t e r l y 
a i r flow. Winds are f u n n e l l e d by v a l l e y s , blocked 
by mountain ranges. T h i s i s p a r t i c u l a r l y t rue i n 
winter when f r i g i d A r c t i c a i r b u i l d s up over the 
I n t e r i o r and comes rushing out to the c o a s t through 
passes i n the mountain ranges. Reaching the i n l e t s , 
these n o r t h e a s t e r 1 i e s or "squamishes" are at times 
of such a s t r e n g t h as to c r e a t e problems to 
s h i p p i n g i n g e n e r a l . These winds a l s o produce 
f r e e z i n g spray d u r i n g low temperatures. 

Summer i s c o n s i d e r a b l y l e s s stormy than win t e r , but 
i s the p e r i o d when fog i s most common. Thus v i s i 
b i l i t y , which can be r e s t r i c t e d by p r e c i p i t a t i o n i n 
w i n t e r , can a l t e r n a t i v e l y be r e s t r i c t e d by fog i n 
summer. From da t a o b t a i n e d from land s t a t i o n s , i t 
i s estimated t h a t v i s i b i l i t y can be r e s t r i c t e d to 
1/2 m i l e or l e s s 10% of the time d u r i n g summer. 



Data A v a i l a b i l i t y . To assess q u a n t i t a t i v e l y the 
impact o f weather on the o p e r a t i o n o f the r o u t e , i t 
i s neces sary to have a d e t a i l e d a n a l y s i s o f the 
m e t e o r o l o g i c a l c o n d i t i o n s a long the r o u t e , or 
r o u t e s . No comprehensive s tudy o f the over -water 
c l i m a t e o f the n o r t h B . C . c o a s t i s known to e x i s t . 
Data on s u r f a c e winds , v i s i b i l i t y and p r e c i p i t a t i o n 
are a v a i l a b l e for a number of shore s t a t i o n s i n 
B . C . and southeas t A l a s k a . However, i t must be kept 
i n mind t h a t (a) few of the s t a t i o n s have exposures 
t h a t r e c o r d winds r e p r e s e n t a t i v e o f o f f s h o r e 
c o n d i t i o n s , (b) many o f the s t a t i o n s have 
r e l a t i v e l y s h o r t - t e r m r e c o r d s , and (c) no s t a t i o n s 
are l o c a t e d on the v a r i o u s channe l s l e a d i n g to 
K i t i m a t . Item (c) i s h i g h l y s i g n i f i c a n t as i t i s 
not now p o s s i b l e to de termine the a i r f lows i n what 
i s b e l i e v e d to be a c r i t i c a l s e c t i o n o f the sea 
r o u t e , for example the approaches to K i t i m a t . The 
i n l e t s and between- i s l a n d channe l s on the approach 
to K i t i m a t make up a network through which the a i r 
must f low i n complex and changing p a t t e r n s . The 
s t r e n g t h o f these winds , and the amount o f 
t u r b u l e n c e c r e a t e d by abrupt changes i n speed and 
d i r e c t i o n are not known. I t i s known however t h a t 
i n o ther i n l e t s on the n o r t h B . C . c o a s t , wind 
speeds may reach at l e a s t 80 knots when s t r o n g 
"outflow" c o n d i t i o n s d e v e l o p . C o n s i d e r i n g the 
topography of the a r e a , i t i s p o s s i b l e t h a t wind 
speeds may, at t i m e s , equa l or exceed t h a t v a l u e 
somewhere a long the r o u t e . L a c k i n g measurements o f 
winds i n D o u g l a s , P r i n c i p e , or o ther channe l s 
l e a d i n g to K i t i m a t , i t i s not p o s s i b l e to c o f i r m 
t h i s . 

S t a t i s t i c a l summaries o f the c o a s t a l waters o f B . C . 
and the A l a s k a Panhandle have been p u b l i s h e d by the 
U . S . Nava l Weather S e r v i c e based on s h i p r e p o r t s . 
The areas covered extend seaward to a p p r o x i m a t e l y 
70 n a u t i c a l m i l e s west o f the Queen C h a r l o t t e 
I s l a n d s . S i n c e (a) s h i p s are not r e q u i r e d to 
r e p o r t when w i t h i n 50 n a u t i c a l m i l e s o f the 
c o a s t l i n e , and (b) s h i p s ' masters attempt to a v o i d 
adverse weather , i t i s f e l t these summaries r e f l e c t 
"seaward" and " f a i r weather" b i a s e s . I t i s c e r t a i n 
these do not r e f l e c t c l i m a t i c c o n d i t i o n s i n the 
i n t r i c a t e network of channe l s on the r o u t e to 
K i t i m a t . 
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M e t e o r o l o g i c a l records made by sh i p s p l y i n g B.C. 
c o a s t a l waters ( n o t a b l y those o f the M/V Queen of 
P r i n c e Rupert) are a v a i l a b l e from Atmospheric 
Environment S e r v i c e (AES) Headquarters. 

Measured wave h e i g h t s and p e r i o d s are a v a i l a b l e for 
only one s t a t i o n , a p o i n t o f f P r i n c e Rupert 
(54@11 ,09" North, 130<§30'60" West). Wave data 
(based on v i s u a l estimates of hei g h t and period) 
are a l s o p u b l i s h e d i n the above-mentioned U.S. 
Naval Weather S e r v i c e summary but probably r e f l e c t 
the b i a s e s a l r e a d y mentioned. Some of these data 
were taken i n t o account i n the ana l y s e s undertaken 
by the Atmospheric Environment S e r v i c e . 

Data Requirements 

In reviewing the proponent's treatment of t h i s 
s u b j e c t , i t was concluded t h a t the lack of recorded 
d a t a on the c r i t i c a l parameters of winds, 
v i s i b i l i t y , i c i n g c o n d i t i o n s , e t c . , made the 
pro p o s a l d i f f i c u l t to assess and f u r t h e r s t u d i e s 
were recommended. 

T h i s l a c k - o f - d a t a concern was communicated to the 
proponent. I t was f e l t t h a t t h i s concern may 
p o s s i b l y be r e s o l v e d i n p a r t by a n a l y s i s of the 
records of p r e v i o u s t r a f f i c i n the area, by a c l e a r 
d e f i n i t i o n of wind, i c i n g and v i s i b i l i t y c o n d i t i o n s 
c o n s i d e r e d to be l i m i t i n g for e i t h e r the tankers or 
e s c o r t tugs, and by a w e l l - s u b s t a n t i a t e d a n a l y s i s 
of the frequency, d u r a t i o n , and f o r e c a s t a b i l i t y of 
these l i m i t i n g c o n d i t i o n s . I t was f u r t h e r 
considered tha a three-year program of data 
c o l l e c t i o n of c o n d i t i o n s i n the approach channels 
should be undertaken. An o u t l i n e of such a data 
c o l l e c t i o n was developed and forwarded to the 
proponent as a component of the d e f i c i e n c y 
statement. Moreover, it was f e l t t h a t a s u b s t a n t i a l 
i n c r e a s e i n observing and f o r e c a s t i n g c a p a b i l i t y 
would be r e q u i r e d . The d e t a i l with r e s p e c t to the 
l e v e l to which the M e t e o r o l o g i c a l S e r v i c e would 
have to be augmented was a l s o at t h i s time p r o v i d e d 
to the proponent. 
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In the o u t l i n e o f d e f i c i e n c y , the reques t for 
f u r t h e r i n f o r m a t i o n was o u t l i n e d as f o l l o w s : 

"Define and s u b s t a n t i a t e the weather 
c o n d i t i o n s c o n s i d e r e d l i m i t i n g for the 
o p e r a t i o n o f the proposed tanker t r a f f i c and 
p r e d i c t t h e i r frequency o f o c c u r r e n c e , and 
d u r a t i o n i n each c r i t i c a l l o c a l i t y . I n d i c a t e 
how the v e s s e l s o f the system w i l l a v o i d 

P r o v i d e a p l a n for the e s t a b l i s h m e n t and 
o p e r a t i o n o f an adequate marine weather 
f o r e c a s t i n g s e r v i c e for the area o f the 
t e r m i n a l and approaches . I n c l u d e complete 
d e t a i l s o f m e t e o r o l o g i c a l e lements needed to 
be observed and f o r e c a s t to ensure safe 
n a v i g a t i o n . I n d i c a t e i n the p l a n the ex t en t 
o f d a t a c o l l e c t i o n t h a t w i l l be undertaken 
p r i o r to commencement o f o p e r a t i o n as a b a s i s 
for f i n a l i n s t a l l a t i o n o f a l o n g - t e r m 
f o r e c a s t i n g system. An o u t l i n e o f what i s 
c o n s i d e r e d neces sary i s c o n t a i n e d i n the 
Appendix as Item C . " 

Under an a d d i t i o n a l t o p i c , the f u r t h e r i n f o r m a t i o n 
r e q u i r e d was o u t l i n e d as f o l l o w s : 

"Research the a v a i l a b l e d a t a not used so f a r , 
such as the U . S . Nava l Weather S e r v i c e d o c u 
ment: 'Summary of S y n o p t i c M e t e o r o l o g i c a l 
O b s e r v a t i o n s , Nor th American C o a s t a l Marine 
A r e a s , Volume X I ' , weather o b s e r v a t i o n s from 
s h i p s l i k e the MV Queen o f P r i n c e R u p e r t , wind 
d a t a from Rose S p i t and T r i p l e I s l a n d and v i s i 
b i l i t y r e c o r d s from L a n g a r a , S a n d s p i t , and 
P r i n c e R u p e r t . Compi le t h i s w i t h the o r i g i n a l 
d a t a and d i s c u s s any r e v i s i o n s i n m e t e o r o l o g i c 
i m p l i c a t i o n s . 

P r o v i d e a d e s c r i p t i o n o f g e n e r a l c l i m a t i c 
c o n d i t i o n s c o m p r i s i n g the n o r t h e a s t P a c i f i c and 
western N o r t h Amer ica to i n c l u d e : 

(a) Seasona l mean sea l e v e l p r e s s u r e c h a r t s , 
(b) P r e f e r r e d storm t r a c k s by season , 
(c) Seasona l f requency o f o c c u r r e n c e o f 

c y c l o n i c s torms , t h e i r d u r a t i o n and 
r a p i d i t y o f o n s e t . 
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Approximate the f r e q u e n c i e s of f r e e z i n g p r e 
c i p i t a t i o n and fog, and j o i n t p r o b a b i l i t i e s of 
e i t h e r of these o c c u r r i n g with strong winds. 

A d i s c u s s i o n of the r e q u i r e d s t u d i e s i s 
attached as Appendix C." 

I t should be noted t h a t i n the i n t e r i m , t h a t i s , the 
time between which the Termpol Submission was 
r e c e i v e d and when responses to d e f i c i e n c i e s from 
the proponent were due, the Atmospheric Environment 
S e r v i c e undertook to a p p r a i s e and analyse a v a i l a b l e 
data. T h i s was undertaken l a r g e l y i n support of 
a number of Working Groups i n v o l v e d i n the 
assessment of the Termpol Submission, but has 
r e s u l t e d i n data which i s of broader use. A 
p r e l i m i n a r y r e p o r t , e n t i t l e d : "A Marine C l i m a t o l o g y 
of the Approaches to K i t i m a t , B r i t i s h Columbia" was 
prepared i n March by the Atmospheric Environment 
S e r v i c e , and the proponent was informed of i t s 
a v a i l a b i l i t y . 

I t should be noted t h a t , for a l l p r a t i c a l purposes, 
the proponent d i d not respond to q u e s t i o n s s p e c i f i 
c a l l y r e l a t i n g to m e t e o r o l o g i c a l c o n d i t i o n s and the 
need for improved m e t e o r o l o g i c a l s e r v i c e s . 

M e t e o r o l o g i c a l S e r v i c e s Required 

A l r e a d y mentioned i n t h i s S e c t i o n i s the f a c t t h a t , 
i f the proposed p r o j e c t were approved a s u b s t a n t i a l 
i n c r e a s e i n o b s e r v i n g and f o r e c a s t i n g c a p a b i l i t y 
would be r e q u i r e d . Measures r e q u i r e d to p r o v i d e 
a d d i t i o n a l m e t e o r o l o g i c a l s e r v i c e s would i n c l u d e : 
( i ) improving the data base, ( i i ) improving the 
communication system to t r a n s f e r data i n r e a l - t i m e , 
( i i i ) i s s u i n g s p e c i a l f o r e c a s t s , ( i v ) i n s t i t u t i n g a 
s e a - s t a t e f o r e c a s t i n g procedure, and (v) conducting 
r e s e a r c h and t r a i n i n g to improve f o r e c a s t i n g 
methods. 

The expansion of the data base would i n c l u d e : 

( i ) E s t a b l i s h i n g a weather s t a t i o n at the 
K i t i m a t P o r t to r e p o r t wind, v i s i b i l i t y , 



M e t e o r o l o g i c a l S e r v i c e s R e q u i r e d 

p r e c i p i t a t i o n and s e a - s t a t e at r e g u l a r 
3 - h o u r l y i n t e r v a l s . T h i s c o u l d be a manned 
s t a t i o n or an automat ic s t a t i o n such as the 
AES MARS I I . 

( i i ) E s t a b l i s h i n g a number o f automat ic weather 
s t a t i o n s a long the chosen r o u t e . 

( i i i ) E s t a b l i s h i n g a buoy-mounted automat ic weather 
s t a t i o n i n Hecate S t r a i t to r e g u l a r l y r e c o r d and 
t r a n s m i t r e a l - t i m e o b s e r v a t i o n s o f wind speed and 
d i r e c t i o n , a i r and sea t e m p e r a t u r e s , f o g , s e a - s t a t e 
and sea l e v e l b a r o m e t r i c p r e s s u r e . 

The buoy-mounted s t a t i o n i n Hecate S t r a i t i s 
c o n s i d e r e d neces sary i n order to measure 
m e t e o r o l o g i c a l parameters i n the open waters o f 
t h i s f r e q u e n t l y stormy s t r a i t . E x p e r i e n c e has 
shown t h a t r e p o r t s from l a n d - b a s e d s t a t i o n s (Cape 
S t . James, S a n d s p i t f E t h e l d a Bay , i n p a r t i c u l a r ) 
are not r e p r e s e n t a t i v e o f the water a r e a . 

These permanent automat ic s t a t i o n s would be 
equipped w i t h t e l e m e t r y l i n k s so t h a t d a t a may be 
t r a n s m i t t e d i n r e a l - t i m e to Coas t Guard s t a t i o n s , 
to the P a c i f i c Weather C e n t r e (PWC) at V a n c o u v e r , 
and to o ther Weather O f f i c e s r e q u i r i n g the i n f o r 
m a t i o n . I t i s assumed t h a t an e l a b o r a t e communi
c a t i o n system would be e s t a b l i s h e d and meteoro
l o g i c a l d a t a from the automat ic s t a t i o n s would be 
t r a n s m i t t e d by tha t means. 

S p e c i a l f o r e c a s t s for the route l e a d i n g to K i t i m a t 
would a l s o be r e q u i r e d . In a d d i t i o n to the u s u a l 
e l ements , the f o r e c a s t s would i n c l u d e s e a - s t a t e , 
p a r t i c u l a r l y for the t e r m i n a l and the more open 
waters of Hecate S t r a i t , Dixon E n t r a n c e and Queen 
C h a r l o t t e Sound. 
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S p e c i f i c Review Comments **" 

The remain ing p a r t o f t h i s s e c t i o n c o n t a i n s comments 
which are in tended to i n d i c a t e d e f i c i e n c i e s i n the d a t a , *• 
or methods used r e l a t i v e to the m e t e o r o l o g i c a l s e c t i o n s 
o f the s u b m i s s i o n . These comments are i t e m i z e d as 
f o l l o w s : (References are to s e c t i o n o f the p r o p o n e n t ' s ^ 
s u b m i s s i o n . ) 

( i ) S e c t i o n 3.2 C l i m a t o l o g y and Meteoro logy 

Re S e c t i o n 3 . 2 . 1 . 3 A v a i l a b l e Data -

H o u r l y wind d a t a for Rose S p i t (54 12N 131 39W) «*» 
are a v a i l a b l e from 1971 onwards , and from T r i p l e 
I s l a n d (54 18N 130 53W) from 1973. W h i l e 
these r e c o r d s are r a t h e r s h o r t , they are 
from i m p o r t a n t s t a t i o n s a long the proposed ^ 
r o u t e and shou ld be c o n s i d e r e d . The d a t a 
from Rose S p i t are p a r t i c u l a r l y impor tant as 
they show a case i n which n o r t h e a s t e r l y 
g a l e s blew at speeds o f over 40 mph (35 
knots) every hour for a p e r i o d o f f i v e 
c o n s e c u t i v e days (January 31, 1975 - ^ 
F e b r u a r y 4, 1975) . 

Re S e c t i o n 3 . 2 . 1 . 4 G e n e r a l C l i m a t i c 
C o n d i t i o n s -

T h i s s e c t i o n d i s c u s s e s the c l i m a t e o f the 
B . C . c o a s t m a i n l y from the v i e w p o i n t o f 
p r e c i p i t a t i o n and t e m p e r a t u r e . S i n c e the 
e lements o f most c o n c e r n for sa fe n a v i g a t i o n 

. are w inds , v i s i b i l i t i e s and waves, emphasis ^ 
s h o u l d be p l a c e d on these e l e m e n t s . In 
g e n e r a l terms t h e r e shou ld be a d i s c u s s i o n 
o f s y n o p t i c weather systems which cause 
them. I n f o r m a t i o n on f requency o f o c c u r r e n c e ^ 
o f these e lements for broad areas c o u l d be 
i n c l u d e d . 

F i g u r e s 1 and 2 d e p i c t the mean s e a - l e v e l 
p r e s s u r e p a t t e r n s i n the n o r t h e a s t P a c i f i c 
and western N o r t h A m e r i c a . I s o p l e t h s are i n w 

m i l l i b a r s . The f i g u r e s a l s o show the 
p r i m a r y and secondary storm t r a c k s i n the 
same a r e a . S i n c e s u r f a c e winds blow 
c o u n t e r - c l o c k w i s e around a c e n t r e o f low ^ 
p r e s s u r e ( i n the n o r t h e r n hemisphere) and 
c l o c k w i s e around a c e n t r e o f h i g h p r e s s u r e , 
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winds on the B . C . c o a s t tend to blow from the 
southwest i n w i n t e r , from the northwest i n 
summer. 

Whi l e the mean p r e s s u r e p a t t e r n s p r o v i d e 
i n f o r m a t i o n on the p r e v a i l i n g w inds , i t i s 
the t r a v e l l i n g e x t r a - t r o p i c a l c y c l o n e s which 
cause the extremes o f wind and weather . 
T r a n s i e n t c y c l o n e f r e q u e n c i e s for N o r t h 
Amer ica and a d j a c e n t waters i n J a n u a r y and 
J u l y are d e p i c t e d i n F i g u r e s 3 and 4 on 
which p r i m a r y and secondary storm t r a c k s are 
a l s o shown. I t i s obv ious t h a t the G u l f o f 
A l a s k a and the B . C . c o a s t are areas o f 
f r e q u e n t winter s torms . S i n c e the storms 
which impinge on the B . C . c o a s t are u s u a l l y 
i n a mature s t a g e , they are u s u a l l y i n t e n s e . 
As w e l l , they are o f t e n storms which deve lop 
r a p i d l y and move r a p i d l y making i t d i f f i c u l t 
to f o r e c a s t t h e i r motions and c h a r a c t e r . 

S t a t i s t i c a l summaries o f winds , v i s i b i 
l i t i e s , s t a t e - o f - s e a and o c c u r r e n c e o f 
v a r i o u s weather phenomena for the exposed 
areas o f the B . C . c o a s t have been p u b l i s h e d 
i n the U . S . Naval Weather S e r v i c e document, 
"Summary of S y n o p t i c M e t e o r o l o g i c a l 
O b s e r v a t i o n s , Nor th American C o a s t a l Marine 
A r e a s , Volume X I " . Whi le these are for 
broad areas and p r o b a b l y r e f l e c t "seaward" 
and " f a i r weather" b i a s e s a l r e a d y n o t e d , 
they do g i v e an o v e r a l l i n d i c a t i o n o f the 
weather on the approaches to the c o a s t and 
s h o u l d have been c o n s i d e r e d i n the Termpol 
S u b m i s s i o n . 

Re 3 . 2 . 1 . 5 Wind -

As noted above, d a t a for Rose S p i t and 
T r i p l e I s l a n d are a v a i l a b l e . A n a l y s e s o f 
these d a t a should be i n c l u d e d . 

No attempt has been made i n t h i s s e c t i o n to 
e s t i m a t e maximum wind speeds i n Douglas and 
P r i n c i p e c h a n n e l s . F i e l d measurements o f 
wind speeds at two l o c a t i o n s , one i n 
P r i n c i p e C h a n n e l , the o ther on Hawkesbury 
I s l a n d are d e s c r i b e d i n Appendix X I I I . The 



Figure 3 

Transient cyclone frequencies for January. The isopleths show 
the number of cases in a chosen 20-year period (1909-14, 1924-
37) when cyclones were centered in five degree squares (adjusted 
to the size of such squares at 4 5 ° N ) . Since no cyclone was 
counted in a given square more than once, stationary systems 
l ike heat lows were f i l tered out, Hurricanes were also excluded. 
The shaded area had more than 4 cases per five degree square 
of cyclogenesis during the same 20 years. Characteristic tracks 
of the cyclone centers are also shown. Dashed tracks are of 
minor importance. (From a study by Klein as quoted in Bryson, 
R.A. and F.K. Hare, 1974: Climates of North America, Elsevier 
Scient i f ic Publishing Co. , Amsterdam-London-New York.) 
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s h o r t n e s s o f the r e c o r d s (one month) make 
these measurements m e a n i n g l e s s , p a r t i c u l a r l y 
s i n c e they were made d u r i n g a q u i e s c e n t 
p e r i o d on the B . C . c o a s t . 

An e s t i m a t e d r a t i o o f wind speeds at K i t i m a t 
to those over the waters o f K i t i m a t Arm o f 
Douglas Channel was c a l c u l a t e d (Appendix 
V I ) . I t wou ld , however, be s c i e n t i f i c a l l y 
unwise to use t h i s r a t i o to e s t i m a t e winds 
i n areas more than about 10 m i l e s d i s t a n t 
from K i t i m a t . 

Re 3 . 2 . 1 . 6 V i s i b i l i t y -

Data c o n c e r n i n g v i s i b i l i t y r e s t r i c t i o n s at 
L a n g a r a , S a n d s p i t and P r i n c e Rupert should 
be i n c l u d e d . As noted i n the p r o p o n e n t ' s 
s u b m i s s i o n , t h e r e are no d a t a d e s c r i b i n g 
v i s i b i l i t y r e s t r i c t i o n s w i t h i n Douglas 
C h a n n e l . I t s h o u l d be noted a l s o t h a t the 
same i s t r u e for P r i n c i p e Channel and the 
c r i t i c a l W r i g h t Sound a r e a . 

Re 3 . 2 . 2 K i t i m a t Tanker T e r m i n a l 

T h i s appears to be an adequate a n a l y s i s o f 
e x i s t i n g d a t a . Of most c o n c e r n i s the l a c k 
o f d a t a c o n c e r n i n g v i s i b i l i t y r e s t r i c t i o n s 
a t K i t i m a t . S i n c e the c l i m a t e o f K i t i m a t i s 
more " c o n t i n e n t a l " than the "marine" c l i m a t e 
o f E t h e l d a Bay, B o n i l l a I s l a n d and Mclnnes 
I s l a n d , i t would be u n r e l i a b l e to e x t r a 
p o l a t e from the s t a t i s t i c s for those s i t e s . 
The d i s t a n c e between s i t e s and the v a r i e t y 
o f exposures would a l s o make e x t r a p o l a t i o n 
u n r e l a i b l e . 

( i i ) The P r o j e c t , Volume I 

A l t h o u g h c l i m a t o l o g y o f the v a r i o u s p o s s i b l e 
p o r t s i t e s was c o n s i d e r e d i n making the 
K i t i m a t s e l e c t i o n , a p p a r e n t l y no assessment 
o f weather c o n d i t i o n s a long a l t e r n a t e r o u t e s 
to K i t i m a t was c a r r i e d o u t . 

On page 26, Volume I , i t i s s t a t e d : "Winds 
i n the K i t i m a t area are r e p o r t e d to be 55 
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mph maximum along the a x i s o f the f j o r d " . 
The a n a l y s i s o f winds at K i t i m a t i n d i c a t e 
t h i s i s p r o b a b l y t rue i n the immediate 
v i c i n i t y o f K i t i m a t ; however, there appears 
to be no j u s t i f i c a t i o n to e x t r a p o l a t e 
t h i s beyond about 10 m i l e s from K i t i m a t . 
Indeed, t h i s c o n t r a d i c t s o ther e s t i m a t e s o f 
maximum wind speeds i n Douglas C h a n n e l . 

I t i s s t a t e d (P. 41, Volume I) t h a t winds 
are c o n s t r a i n e d to blow p r i m a r i l y a long the 
channe l s and "winds on the bow or s t e r n are 
more f a v o u r a b l e than c r o s s - w i n d s " . However, 
i t i s not p o i n t e d out t h a t t h e r e are 
channe l s j o i n i n g Douglas Channel and other 
r o u t e segments which are p e r p e n d i c u l a r to 
the r o u t e . At these j u n c t i o n s , i t i s 
d i f f i c u l t to a s ses s the p r o b a b l e speed and 
d i r e c t i o n o f the winds . S i m i l a r l y , i t i s 
not p o i n t e d out tha t winds i n Wright Sound 
are l i k e l y to be very t u r b u l e n t and 
v a r i a b l e . A tanker en r o u t e to or from 
K i t i m a t would have to make c r i t i c a l 
maneuvers i n t h i s area o f v a r i a b l e winds . 

A s e r i o u s d e f i c i e n c y o f the p r o p o n e n t ' s 
s u b m i s s i o n the l a c k o f any p r o p o s a l to 
improve m e t e o r o l o g i c a l s e r v i c e s for the 
r o u t e . T h i s has a l r e a d y been d i s c u s s e d 
above and the d i s c u s s i o n need not be 
r e p e a t e d . 

A d i s c u s s i o n of the e f f e c t s o f m e l t i n g snow 
on radar o p e r a t i o n s i s not i n c l u d e d . 
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Summary 

In summary, the Working Group c o n c l u d e s as 
f o l l o w i n g c o n c l u s i o n s were made: 

( i ) Adverse weather c o n d i t i o n s o f the B . C . 
n o r t h c o a s t wou ld , at t i m e s , i n t r o d u c e the 
problem of d i f f i c u l t n a v i g a t i o n c o n d i t i o n s 
and the r i s k o f s e r i o u s o i l p o l l u t i o n , and 
c o u l d hamper c l e a n - u p o p e r a t i o n s i n the 
event o f a s p i l l . However, the l a c k o f 
m e t e o r o l o g i c a l d a t a , p a r t i c u l a r l y for 
c r i t i c a l s e c t i o n s o f the route such as 
Wright Sound, makes i t i m p o s s i b l e to 
e s t i m a t e the r i s k i n q u a n t i t a t i v e terms . 
To t o t a l l y overcome t h i s d a t a d e f i c i e n c y 
l o n g - t e r m s t u d i e s o f a minimum o f three 
y e a r s c o u l d be r e q u i r e d . 

( i i ) I t i s e s s e n t i a l t h a t for any proposed 
o p e r a t i o n : (a) the o p e r a t i o n a l l i m i t s are 
c l e a r l y d e f i n e d , and (b) measures be taken 
to improve the m e t e o r o l o g i c a l s e r v i c e s i n 
s u p p o r t o f the o p e r a t i o n . 

The p r o p o n e n t ' s s u b m i s s i o n i s d e f i c i e n t i n 
p r o v i d i n g a comprehensive d i s c u s s i o n o f the 
meteoro logy o f the B . C . n o r t h c o a s t and the 
m e t e o r o l o g i c a l s e r v i c e s r e q u i r e d . In p a r t 4 s 
t h i s i s because o f a l a c k o f m e t e o r o l o g i c a l 
d a t a a l though more complete a n a l y s i s w i t h 
the d a t a a v a i l a b l e c o u l d have been 
undertaken by the proponent . 

tee* 
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BIOLOGICAL ENVIRONMENTAL CONSIDERATIONS 

F i s h e r i e s and Mar ine R e s o u r c e s . The 
Termpol Su b mis s ion p l a c e d too much o v e r a l l 
r e l i a n c e upon the a v a i l a b l e l i t e r a t u r e 
r e g a r d i n g o i l s p i l l s and t h e i r e f f e c t s , 
r a t h e r than document the s i t e - s p e c i f i c 
r e s o u r c e i n f o r m a t i o n which i s neces sary to 
p r e d i c t the e f f e c t o f an o i l s p i l l a long the 
proposed r o u t e . There i s l i t t l e s u b s t i t u t e 
for s p e c i f i c i n f o r m a t i o n when endeavour ing 
to p r e d i c t the e f f e c t s o f such e v e n t s . 
Whi le a comprehensive l i t e r a t u r e review was 
made o f s i t e - s p e c i f i c i n f o r m a t i o n and the 
f i e l d s t u d i e s c a r r i e d out to o b t a i n some of 
t h i s i n f o r m a t i o n were most i n a d e q u a t e . 

F i s h e r y r e s o u r c e s a long the proposed tanker 
route were not adequate ly documented and i n 
some i n s t a n c e s were o m i t t e d . 

Only one tanker r o u t e was d e t a i l e d i n the 
Termpol submis s ion and we c o n s i d e r t h a t t h i s 
i s a major d e f i e n c y o f the document. A l t e r 
nate r o u t e s , p a r t i c u l a r l y an approach from 
the s o u t h , should have been r e s e a r c h e d , the 
r e s o u r c e s a long such route s i d e n t i f i e d and 
the p r o b a b l e e f f e c t s of tanker movements and 
o i l s p i l l a g e a s s e s s e d . A tanker route on 
the west c o a s t of the Queen C h a r l o t t e 
I s l a n d s may have l e s s impact upon the 
f i s h e r y r e s o u r c e s i f an o i l s p i l l o c c u r r e d . 
T h i s route would a l s o reduce , but not 
e l i m i n a t e , c o n f l i c t w i t h the f i s h i n g f l e e t . 

F u r t h e r s t u d i e s o f marine r e s o u r c e s a long 
a l t e r n a t e tanker r o u t e s are mandatory for an 
adequate asessment o f t h i s Termpol 
s u b m i s s i o n . 

I n v e r t e b r a t e s . There i s very l i t t l e 
documented i n f o r m a t i o n on i n v e r t e b r a t e s of 
the Queen C h a r l o t t e I s l a n d s . Some i n v e n t o r y 
o f marine r e s o u r c e s o f the western c o a s t o f 
the Queen C h a r l o t t e I s l a n d s have been mapped 
by the P r o v i n c i a l F i s h and W i l d l i f e Branch 
(Northern B . C . C o a a s t a l W i l d l i f e Resources 
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Map) . The Mar ine B i o l o g y S e c t i o n o f the 
B . C . P r o v i n c i a l Museum c a r r i e d out 
c o l l e c t i o n o f i n t e r t i d a l and s u b t i d a l 
communit ies near L a n g a r a I s l a n d , i n R e n n e l l 
and T a s u Sounds , and at Cape S t . James i n 
1976, but a n a l y s e s are i n c o m p l e t e . A s i d e 
from these surveys and the o b s e r v a t i o n s o f 
l o c a l n o r t h e r n people ( e . g . r e c r e a t i o n a l 
f i s h e r i e s for abalone i n P e n n e l l and Tasu 
Sounds , dungeness c r a b s i n P o r t L o u i s , 
B e r r e s f o r d Bay and S e c u r i t y I n l e t , k ing 
c r a b s i n Long Arm and S k i d e g a t e I n l e t s ) , 
i n f o r m a t i o n i s l a c k i n g . 

There are s i g n i f i c a n t s t o c k s o f s h e l l f i s h , 
c r u s t a c e a n s and o ther i n v e r t e b r a t e s i n the 
n o r t h c o a s t r e g i o n and i t i s n e c e s s a r y to 
document these i n order to b e t t e r e v a l u a t e 
the r i s k s a s s o c i a t e d w i t h the t r a n s p o r t o f 
o i l i n t o K i t i m a t . 

S h e l l f i s h 

Important s h e l l f i s h s p e c i e s t h a t are 
h a r v e s t e d i n c l u d e r a z o r c l a m s , b u t t e r c l a m s , 
Japanese l i t t l e n e c k c l a m s , n a t i v e l i t t l e n e c k 
c l a m s , a b a l o n e , and o y s t e r s . The proposed 
tanker r o u t e passes by the o n l y commerc ia l 
r a z o r clam f i s h e r y i n B r i t i s h Co lumbia and 
through many areas r i c h i n o ther clams and 
a b a l o n e . The commerc ia l f i s h e r y for s h e l l 
f i s h , p a r t i c u l a r l y for a b a l o n e , r a z o r c l a m s , 
and b u t t e r c l a m s , was not a d e q u a t e l y d o c u 
mented i n the Termpol s u b m i s s i o n . That 
s h e l l f i s h would p r o b a b l y r e c o v e r a f t e r one 
year f o l l o w i n g an o i l s p i l l may w e l l be a 
g r o s s o v e r - s i m p l i f i c a t i o n . P o p u l a t i o n s may 
r e c o v e r r e l a t i v e l y q u i c k l y , but e x p l o i t a t i o n 
o f the s t o c k s may be d e l a y e d for a number o f 
y e a r s p r i m a r i l y because o f s u b l e t h a l e f f e c t s 
( e . g . t a i n t i n g ) . 

C r u s t a c e a n s 

The c r a b r e s o u r c e s o f the n o r t h c o a s t 
d i s t r i c t s are not w e l l documented. Important 
c r a b f i s h e r i e s i n M a c l n t y r e Bay , Hecate 



S t r a i t and Naden Harbour were not documented 
i n the Termpol S u b m i s s i o n . 

I t i s recommended t h a t i f an a l t e r n a t e route 
i s c o n s i d e r e d a long the c o a s t o f the Queen 
C h a r l o t t e I s l a n d s , Tasu and R e n n e l l Sounds 
i n p a r t i c u l a r , shou ld be examined for the 
d i s t r i b u t i o n and abundance o f c r u s t a c e a n s 
(T . B u t l e r , p e r s o n a l communica t ion) . A l a s k a 
k ing c r a b s are a l s o recorded from Long Arm 
and S k i d e g a t e I n l e t s . 

The Termpol Submiss ion does p o i n t out t h a t 
c r a b s have s u f f e r e d heavy m o r t a l i t y f o l 
lowing some o i l s p i l l s ( e . g . Tampico Maru 
s p i l l , Nor th et a l , 1964). There are 
abundant shrimp communit ies a long the 
proposed tanker route but they are not 
adequate ly documented. "The p o t e n t i a l 
e f f e c t s o f o i l on these shrimp communit ies 
are not known", as i s s t a t e d i n the Termpol 
S u b m i s s i o n . Hence there i s a need to d o 
cument these r e s o u r c e s a long proposed and 
a l t e r n a t e o i l t r a n s p o r t a t i o n r o u t e s . 

Other I n v e r t e b r a t e s 

There are many i n c i d e n t a l f i s h e r i e s or p o 
t e n t i a l f i s h e r i e s for which there i s l i t t l e 
i n f o r m a t i o n . These would i n c l u d e , for 
example , the h a r v e s t i n g o f sea u r c h i n s , 
s q u i d , and sea cucumbers. C o n s i d e r a t i o n o f 
the f i s h e r y p o t e n t i a l for o ther r e s o u r c e s 
has not been made i n the Termpol S u b m i s s i o n . 
A f a u n i s t i c survey done by Bernard and 
Quayle (1973) has f u l f i l l e d some of the d a t a 
gaps . 

F i s h e s • The proposed tanker route passes 
through major f i s h i n g areas for sa lmon, 
g r o u n d f i s h , h e r r i n g and o ther f i s h e s . 
A c c o r d i n g l y there are major concerns 
r e l a t i n g to the damage which c o u l d be caused 
to these h i g h l y v a l u a b l e r e s o u r c e s , i n the 
event o f o i l c o n t a m i n a t i o n . 
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Salmon; The sa lmonid r e s o u r c e s o f both 
the K i t i m a t and Skeena systems were 
u n d e r e s t i m a t e d i n the Termpol Sub
m i s s i o n , e s p e c i a l l y the l a t t e r which 
was g i v e n l i t t l e emphas i s . For ex
ample, the annual escapements to the 
streams o f Douglas C h a n n e l , W r i g h t , 
L e w i s , S q u a l l y , Whale and Campania 
Channe l s i n c l u d i n g the K i t i m a t system 
average : 2,500 s o c k e y e , 22,000 c o h o , 
29,000 chum, 4,100 ch inook and 475,000 
p ink salmon. 

Escapement r e c o r d s for the Queen 
C h a r l o t t e I s l a n d s S t a t i s t i c a l Areas 2W 
and 2 E , F i g u r e 5) are a v a i l a b l e from 
the F i s h e r i e s and Mar ine S e r v i c e 
spawning f i l e s . Summarized r e c o r d s 
s i n c e 1947 are now i n a d r a f t form and 
shou l d be a v a i l a b l e as p u b l i s h e d 
spawning c a t a l o g u e s i n the near f u t u r e . 
Data are not a v a i l a b l e on the c o a s t a l 
movements o f j u v e n i l e salmon from 
s t o c k s from the Queen C h a r l o t t e 
I s l a n d s . The known b i o l o g y o f the four 
salmon s p e c i e s i n these areas i n d i c a t e s 
t h a t c o a s t a l and n e a r - s h o r e r e a r i n g 
o c c u r s between A p r i l and November. In 
r e g a r d to a d u l t c o a s t a l m i g r a t i o n , o n l y 
chum and sockeye have been tagged on 
the west c o a s t o f the Queen C h a r l o t t e 
I s l a n d s , and o n l y i n s m a l l numbers i n 
1974 and 1975. These d a t a have not ye t 
been a n a l y z e d , but r e c o v e r i e s o f tagged 
f i s h were made both on the e a s t c o a s t 
o f the Queen C h a r l o t t e I s l a n d s and o f f 
Vancouver I s l a n d , s u g g e s t i n g t h a t the 
west c o a s t o f the Queen C h a r l o t t e 
I s l a n d s i s p a r t o f a major m i g r a t i o n 
r o u t e for B . C . salmon s t o c k s ( F . 
D i c k s o n , p e r s o n a l c o m m u n i c a t i o n ) . 

G r o u n d f i s h : The f u l l p o t e n t i a l o f a 
g r o u n d f i s h f i s h e r y i n Hecate S t r a i t and 
Dixon E n t r a n c e i s not known and very 
l i t t l e i n f o r m a t i o n i s known for the 
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west coa s t of Queen C h a r l o t t e I s l a n d s 
or Douglas Channel. There i s very-
l i t t l e i n f o r m a t i o n on g r o u n d f i s h 
m i g r a t i o n routes, spawning grounds, 
food, and growth. There i s a l s o a lack 
of knowledge on the aqua t i c p h y s i c a l -
chemical c o n d i t i o n s necessary for t h i s 
f i s h e r y . W i t h i n the Termpol Submission 
the r e s i l i e n c y of g r o u n d f i s h stocks was 
a t t r i b u t e d i n gen e r a l to t h e i r fecun
d i t y . T h i s i s m i s l e a d i n g f o r many 
g r o u n d f i s h have p e l a g i c l a r v a l forms 
and need to produce l a r g e numbers of 
eggs and j u v e n i l e s to overcome the 
problems of n a t u r a l s u r v i v a l , e s p e c i 
a l l y i n the p e l a g i c phase. A d d i t i o n a l 
s t r e s s e s , due to p o l l u t a n t s ( f o r ex
ample, o i l ) on the p e l a g i c l a r v a e and 
eggs would s e r i o u s l y a f f e c t g r o u n d f i s h 
s t o c k s , and recovery may take more than 
one year. 

H e r r i n g ; F i s h i n g areas for the capture 
of h e r r i n g f o r food were not shown i n 
the Termpol Submission. Commercial net 
f i s h i n g for h e r r i n g i n K i t k a t l a I n l e t 
was not shown. 

Her r i n g stocks were not emphasized i n 
the document, and statements were made 
to i n d i c a t e that major h e r r i n g stocks 
are not to be f o u n d a l o n g t h e p r o p o s e d 
tanker route. T h i s i s an i n c o r r e c t 
assessment. Major h e r r i n g spawning 
occ u r s i n the P r i n c e Rupert and 
K i t k a t l a areas. There i s a l s o l o c a 
l i z e d h e r r i n g spawn o p p o s i t e H a r t l e y 
Bay, extending from Money P o i n t to 
Kiskosh I n l e t i n Douglas Channel. While 
t h i s h e r r i n g stock i s not commercially 
e x p l o i t e d , i t i s used by the H a r t l e y 
Bay N a t i v e Indians for food. Recent 
i n f o r m a t i o n on h e r r i n g appears to have 
been ignored i n the l i t e r a t u r e review. 
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Land ings o f h e r r i n g r o e , spawning 
g r o u n d s , and amounts o f spawn can be 
o b t a i n e d from the annual r e p o r t s o f 
Humphreys and Webb (1970 to 1973) or 
Webb (1974 to 1976) . S e v e r a l e a r l i e r 
r e p o r t s have been p u b l i s h e d i n the 
F i s h e r i e s and Mar ine S e r v i c e T e c h n i c a l 
R e p o r t S e r i e s (nos . 296, 613) . Catches ^ 
from A r e a 2W (West o f the Queen 
C h a r l o t t e I s l a n d s ) g e n e r a l l y account 
for o n l y 500 tons of the t o t a l from the 
Queen C h a r l o t t e I s l a n d s . to 

I t i s know t h a t j u v e n i l e h e r r i n g 
g e n e r a l l y r e a r i n sha l low n e a r - s h o r e w 
waters o f the western c o a s t o f the 
Queen C h a r l o t t e I s l a n d s from e a r l y 
s p r i n g u n t i l f a l l , but d e t a i l s are not 
a v a i l a b l e for o ther s t o c k s . 

(d) Other F i s h e s ; There are minor 
commerc ia l and r e c r e a t i o n a l f i s h e r i e s <** 
for o ther f i s h s p e c i e s t h a t must be 
c o n s i d e r e d i n r e l a t i o n to the Termpol 
S u b m i s s i o n . However, these minor te 

f i s h e r i e s are not w e l l documented. 

E u l a c h o n s t o c k s are u t i l i z e d by N a t i v e 
I n d i a n s for food and o i l . **" 

The marine e u l a c h o n d i s t r i b u t i o n s are 
v i r t u a l l y unknown e x c e p t for the <•* 
o c c a s i o n a l r e p o r t o f o f f s h o r e ca tches 
by f o r e i g n f l e e t s . 

There i s a minor r e c r e a t i o n a l f i s h e r y 
for s u r f sme l t s t h a t was not documented 
i n the Termpol S u b m i s s i o n . 

White s turgeon are s p a r s e l y d i s t r i b u t e d 
i n i n s h o r e waters and there i s a minor 
commerc ia l f re shwater f i s h e r y . 

Rainbow t r o u t ( s t e e l h e a d ) have not been 
a d e q u a t e l y s t u d i e d i n r e g a r d to t h e i r 
marine r e a r i n g . The bes t assumption 
t h a t can be made at p r e s e n t i s t h a t 
t h e i r d i s t r i b u t i o n would be s i m i l a r to 
t h a t o f j u v e n i l e sa lmon. **' 
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A l b a c o r e tuna are o c c a s i o n a l l y f i s h e d 
by t r o l l e r s o f f the west c o a s t o f 
Moresby I s l a n d . The performance o f the 
f i s h e r y i s u n p r e d i c a t a b l e , i n t h a t f i s h 
d i s t r i b u t i o n i s dependent on the n o r t h 
ward e x t e n s i o n of water o f 15-16 C i n 
summer. A l s o , the degree o f p a r t i c i 
p a t i o n by B . C . f i shermen depends upon 
weather and the s a l e p r i c e s , both for 
a l b a c o r e and salmon. C e r t a i n F i s h e r i e s 
and Mar ine S e r v i c e s T e c h n i c a l R e p o r t s 
c o n t a i n d e t a i l s on the annual B . C . 
a l b a c o r e f i s h e r y (Nos. 1973-3, T - 7 4 - 3 , 
T - 7 5 - 1 0 ) . In g e n e r a l , a l b a c o r e are 
found i n a broad band, seaward o f 
c o a s t a l u p w e l l i n g ( i . e . , 20 - 50 m i l e s 
o f f s h o r e ) , and at r e l a t i v e l y sha l low 
d e p t h s . Tuna o f t e n are "trapped" i n 
sha l low pocket s o f warm water at t h e i r 
n o r t h e r n l i m i t s , which c o u l d make them 
more v u l n e r a b l e to an o i l s p i l l . 
Depending on r o u t i n g , f i s h e r y - t a n k e r 
c o n f l i c t may o c c u r . 

4 . 1 . 3 P l a n k t o n . 

(a) Z o o p l a n k t o n : There i s v e r y l i t t l e 
i n f o r m a t i o n on zoop lankton and the 
s tudy c a r r i e d out for the Termpol 
Submis ion was t o t a l l y i n a d e q u a t e . 
There was a d i s t i n c t l a c k o f s i t e -
s p e c i f i c i n f o r m a t i o n . The dependence 
o f many organisms on t h i s component o f 
the food c h a i n emphasizes the need for 
more i n f o r m a t i o n r e l a t i n g to zoo
p l a n k t o n . 

(b) P h y t o p l a n k t o n : There was a l s o an 
absence of s i t e - s p e c i f i c i n f o r m a t i o n 
r e g a r d i n g p h y t o p l a n k t o n for the p a r t i 
c u l a r areas o f c o n c e r n , hence, i t i s 
d i f f i c u l t to understand s tatements 
w i t h i n the Termpol Submiss ion tha t 
r e c o v e r y o f the p h y t o p l a n k t o n f o l l o w i n g 
o i l s p i l l a g e would be over a s h o r t 
term. Without d e t a i l e d knowledge o f 
the s p e c i f i c p h y t o p l a n k t o n p o p u l a t i o n s , 
such a p r e d i c t i o n i s h y p o t h e t i c a l and 
hence m i s l e a d i n g . 

m 



Marine P l a n t s . Many areas o f l i t t o r a l 
b e n t h i c a lgae and p l a n t s are used by f i s h 
f o r h a b i t a t , r e a r i n g areas and/or for the 
d e p o s i t i o n o f eggs ( e . g . h e r r i n g ) . Some o f 
these p l a n t communit ies were i d e n t i f i e d i n 
the Termpol S u b m i s s i o n ; o i l s p i l l s c o u l d 
s e r i o u s l y a f f e c t these p l a n t s and hence 
t h e i r a s s o c i a t e d b i o l o g i c a l communi t i e s . 
S e v e r a l seaweed i n v e n t o r i e s ( i n t e r n a l r e 
p o r t s , FMS, N o r t h Coas t Branch) have been 
c a r r i e d out for the Queen C h a r l o t t e I s l a n d s 
and would a s s i s t i n e v a l u a t i n g the proposed 
tanker r o u t e s . 

Mar ine Mammals. The Termpol S u b m i s s i o n 
c o v e r s most o f the a v a i l a b l e d a t a and r e 
c o g n i z e s the d e f i c i e n c i e s o f our p r e s e n t 
knowledge. Most o f the surveys completed by 
the proponent v e r i f i e d e x i s t i n g knowledge 
and , c o n s e q u e n t l y , many q u e s t i o n s s t i l l 
remain unanswered. The a v a i l a b l e d a t a are 
most e x c l u s i v e l y d i r e c t e d toward the Hecate 
S t r a i t and a s s o c i a t e d s h o r e l i n e s . O f f s h o r e 
and i n t e r t i d a l areas o f f the west c o a s t o f 
the Queen C h a r l o t t e I s l a n d s have not r e 
c e i v e d adequate a t t e n t i o n and d a t a are 
l a c k i n g . Data on m i g r a t i o n r o u t e s , t i m i n g 
f e e d i n g , b r e e d i n g and r e a r i n g areas for most 
o f the marine mammals are s c a r c e . In 
g e n e r a l , the a v a i l a b l e d a t a for most marine 
mammals are inadequate r e g a r d i n g t h e i r abun
dance , d i s t r i b u t i o n , and l i f e h i s t o r y for 
a l l areas o f the n o r t h c o a s t o f B r i t i s h 
C o l u m b i a . 

Food C h a i n R e l a t i o n s h i p s . There was l i t t l e 
a p p r e c i a t i o n o f the e f f e c t s o f an o i l s p i l l 
on the r e l a t i o n s h i p s between the v a r i o u s 
components o f the food c h a i n s . Whi l e many 
organisms are f a c u l t a t i v e i n t h e i r e n v i r o n 
menta l r e q u i r e m e n t s , o t h e r s may not be and 
i n consequence c o u l d be h i g h l y s u s c e p t i b l e 
to o i l s p i l l s . A major breakdown o f impor
t a n t p o p u l a t i o n s at one or more l e v e l s i n 
the food c h a i n c o u l d have s e r i o u s r a m i f i c a 
t i o n s for those p o p u l a t i o n s at o ther l e v e l s . 
In a d d i t i o n , the a c c u m u l a t i v e e f f e c t o f 
h y d r o c a r b o n s v i a the food c h a i n c o u l d be a 
s e r i o u s c o n c e r n even i f o n l y " l o w - l e v e l " 
p o l l u t i o n o c c u r r e d . 
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l J" 4 .1 .7 Proposed Enhancement o f the Mar ine Resources 
W i t h i n the Termpol S u b m i s s i o n , enhancement 
o f salmon s t o c k s was viewed as a means to 

*mi overcome the e f f e c t s o f o i l s p i l l a g e . T h i s 
i s a major presumpt ion and enhancement o f 
the sa lmonid s t o c k s should not be viewed i n 

— t h i s c o n t e x t . The proposed enhancement o f 
the b i o l o g i c a l r e s o u r c e s i s de s igned to 
b e n e f i t f i s h e r i e s and a q u a t i c ecosystems i n 
g e n e r a l , not to overcome the e f f e c t s o f any 

u"* o i l s p i l l a g e . The enhancement p l a n s serve 
to s t r e s s the importance o f the n o r t h c o a s t 
a q u a t i c communit ies and the need for t h e i r 

w p r o t e c t i o n . 

At p r e s e n t , enhancement p l a n s have o n l y been 
formula ted for sa lmon. P l a n s have been 

"*"' deve loped for c e r t a i n non- sa lmonid s p e c i e s , 
and i t i s l i k e l y t h a t enhancement of a wide 
range o f s p e c i e s c o u l d occur i n the f u t u r e . 
There are many o p t i o n s a v a i l a b l e to deve lop 
f i s h e r i e s on s p e c i e s which are not u t i l i z e d 
at p r e s e n t . For example, f i s h farming 

, — ( a g u a c u l t u r e ) t e c h n i q u e s have not been used 
i n the n o r t h but c o u l d d e v e l o p i n the 
f u t u r e . In a d d i t i o n , h a r v e s t i n g o f 
organisms such as sea u r c h i n s , k e l p s , sea 

"* cucumbers , m u s s e l s , c l a m s , p l a n k t o n , 
d o g f i s h , and c e r t a i n s p e c i e s o f g r o u n d f i s h 
c o u l d d e v e l o p i n t o major v i a b l e f i s h e r i e s . 

(a) Enchancement A l o n g the Proposed Tanker 
Route: C u r r e n t l y t h e r e i s not a 

w commerc ia l f i s h e r y i n Douglas Channel 
but F i s h e r i e s and Mar ine S e r v i c e has 
p l a n s for major enhancement f a c i l i t i e s 
on the K i t i m a t R i v e r . Once these 

*"* f a c i l i t i e s are o p e r a t i o n a l , there i s 
every l i k e l i h o o d t h a t there would be a 
commercia l f i s h e r y i n Douglas C h a n n e l . 

E x t e n s i v e salmon enchancement p l a n s 
have been deve loped for a q u a t i c systems 

— a long the proposed tanker r o u t e . Along 
the n o r t h end o f the Queen C h a r l o t t e 
I s l a n d s , b o r d e r i n g Dixon E n t r a n c e , 
there are p l a n s for enhancement 

^ f a c i l i t i e s on: the Yakoun R i v e r to 
produce 140,000 coho and 400,000 p i n k s , 
and on r i v e r s i n Naden and Masset 

* I n l e t s to produce 130,000 chum. 
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Along the eas t c o a s t o f the Queen 
C h a r l o t t e I s l a n d s , b o r d e r i n g Hecate 
S t r a i t , e n h a n c e m e n t f a c i l i t i e s are 
p l a n n e d , for example on the Copper 
R i v e r , Skedans Creek and S k i d e g a t e 
I n l e t Creeks to produce 225,000 p i n k 
sa lmon. P a i l a n t C r e e k , Mathers C r e e k , 
Lagoon C r e e k , Juan P e r e z a r e a , S k i n -
c u t t l e I n l e t , Selwyn I n l e t and S k i d e 
ga te I n l e t are a l s o s i t e s for proposed 
enhancement o f the salmon p o p u l a t i o n s . 
An a d d i t i o n a l 560,000 chum salmon i s 
expected from these a q u a t i c systems and 
an a d d i t i o n a l 140,000 coho from the 
T l e l l and Copper R i v e r s . 

On the ma in land s i d e o f the proposed 
tanker r o u t e , enchancement f a c i l i t i e s 
are p lanned for the Nass R i v e r - P o r t l a n d 
I n l e t a r e a , such as f a c i l i t i e s on C r a n 
b e r r y R i v e r , O b s e r v a t o r y I n l e t , A l l i 
ance R i v e r , Khutzemateen I n l e t , Toon 
R i v e r , Quinimass R i v e r , Work C h a n n e l , 
and the Meziadan sys tem. These f a c i 
l i t i e s would be expected to produce an 
a d d i t i o n a l 80,000 s o c k e y e , 60,000 
c h i n o o k , 300,000 p i n k s , 280,000 chum 
and 150,000 coho . 

Enhancement f a c i l i t i e s p l a n n e d for the 
Skenna R i v e r are on E c s t a l l , Kalum, 
B a b i n e , M o r i c e , K i s p i o x , K i t w a n g a , 
L a k e l s e , M o r r i s o n R i v e r s and P i n k u t 
C r e e k . An a d d i t i o n a l 160,000 s o c k e y e , 
190,000 c h i n o o k , 800,000 p i n k , 410,000 
coho , and 140,000 chum salmon are 
expected from these a r e a s . 

F a c i l i t i e s p lanned for the G r e n v i l l e -
P r i n c i p e a r e a are on Lowe L a k e , and a 
number o f s m a l l s treams i n the g e n e r a l 
a r e a . P r o d u c t i o n from t h i s area i s 
expected to be 140,000 s o c k e y e , 70,000 
chum, and 50,000 c o h o . 

F a c i l i t i e s p lanned for the Douglas and 
Gardner Channel area and on the Kemano 
and Quaal R i v e r s . These f a c i l i t i e s 
are expected to produce 100,000 coho , 
600,000 chum, 450,000 p i n k , and 25,000 
c h i n o o k . 



- 37 -

A s i d e from the f a c i l i t i e s a l r e d y men
t i o n e d , t h e r e are many more p lanned 
which are l o c a t e d f u r t h e r s o u t h . I t i s 
p o s s i b l e t h a t i n the event o f an o i l 
s p i l l , some of these f a c i l i t i e s and 
t h e i r p r o d u c t i o n c o u l d be a f f e c t e d . 

To summarize, the expected p r o d u c t i o n 
from f a c i l i t i e s a long the proposed 
tanker route would be: 990,000 c o h o , 
380,000 sockeye , 2 ,175,000 p i n k , 
1 ,780,000 chum, and 275,000 ch inook 
salmon. 

(b) Enhancement Along A l t e r n a t e Routes 
(West Coast o f the Queen C h a r l o t t e 
I s l a n d s ) : The f a c i l i t i e s p lanned on 
the west c o a s t o f the Queen C h a r l o t t e 
I s l a n d s are l o c a t e d at Tasu I n l e t and 
Rennel Sound. These f a c i l i t i e s are 
expected to produce 110,000 chum and 
75,000 p ink salmon. 

The t o t a l p r o d u c t i o n expected from 
enchancement f a c i l i t i e s a long t h i s 
p o s s i b l e route i s : 100,000 coho , 
710,000 chum, 525,000 p i n k , and 25,000 
chinook salmon. 

(c) Enhancement i n the V i c i n i t y o f the 
T e r m i n a l : The o n l y enhancement p l a n s 
t h a t would be w i t h i n the v i c i n i t y o f 
the t e r m i n a l are on the K i t i m a t R i v e r , 
where a h a t c h e r y f a c i l i t y i s p lanned to 
produce 200,000 coho and 75,000 c h i 
nook, and spawning channe l s to produce 
350,000 p i n k and 250,000 chum salmon. 

In summary, the t o t a l number o f salmon 
t h a t are expected to be produced from 
systems b o r d e r i n g the proposed tanker 
route i s 6 ,475 ,000 . T h i s p r o d u c t i o n 
be ing comprised o f 1 ,190,000 coho , 
350,000 c h i n o o k , 380,000 sockeye , 
2 ,525,000 p i n k , and 2 ,030,000 chum 
salmon. 
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The t o t a l number o f salmon expected to 
be produced from systems b o r d e r i n g the 
a l t e r n a t i v e r o u t e (west c o a s t o f Queen 
C h a r l o t t e I s l a n d s ) i s 2 , 2 3 5 , 0 0 0 , com
p r i s e d o f 300,000 c o h o , 100,000 C h i 
nook, 875,000 p i n k , and 960,000 chum 
salmon. 

4 . 1 . 8 Recommended S t u d i e s f o r Resource 
Documenta t ion . More d e t a i l e d r e s o u r c e 
i n f o r m a t i o n i s r e q u i r e d a long the proposed 
tanker r o u t e and any a l t e r n a t e r o u t e s p r i o r 
to commencement o f o p e r a t i o n . 

The r e s o u r c e i n v e n t o r y shou ld be conducted w 
over a l l seasons for one year or more. 

The study shou ld be c a r r i e d o u t : ^ 

(a) In the l i t t o r a l areas a long the p r o 
posed tanker r o u t e ( s ) and t e r m i n a l s i t e 
to i d e n t i f y the c r i t i c a l r e g i o n s for te 

a l l major components o f the a q u a t i c 
b i o l o g i c a l r e s o u r c e s . For example, 
a b a l o n e , c l a m s , sea u r c h i n s , h e r r i n g 
spawning a r e a s , mar ine p l a n t s , c r a b s , 
marine mammals, p o s s i b l e r e a r i n g areas 
o f j u v e n i l e salmon (and o ther f i s h e s ) 
and important salmon m i g r a t i o n r o u t e s 
and spawning c r e e k s . 

(b) In the K i t i m a t R i v e r e s t u a r y and o ther 
e s t u a r i e s i n Douglas Channel to p r o v i d e 
more u p - t o - d a t e s t a t i s t i c s on the num
b e r s and d i s t r i b u t i o n o f sa lmon, ^ 
h e r r i n g , e u l a c h o n , and o t h e r f i s h e s . 

A p o r t i o n o f the s tudy would be to 
summarize e x i s t i n g d a t a by c o n d u c t i n g a 
thorough s e a r c h o f e x i s t i n g r e c o r d s , 
and i n t e r v i e w i n g knowledgeable f i s h 
ermen and F i s h e r i e s and Marine S e r v i c e 
p e r s o n n e l . However, the major t h r u s t 
o f t h i s study should be f i e l d s u r v e y s 
a long the proposed tanker r o u t e ( s ) . ^ 

A s y s t e m a t i c survey o f the west c o a s t , 
w i t h the use o f a e r i a l photography and 
i n - s i t u sampl ing p r o c e d u r e s , c o u l d be 
undertaken to document marine p l a n t s . 
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Furthe r study of nearshore r e a r i n g 
d i s t r i b u t i o n s of major h e r r i n g stocks 
of the Queen C h a r l o t t e I s l a n d s would be 
r e q u i r e d . 

•jam 

Further study requirements for salmon 
are: 

1. A n a l y s i s of f i s h t a king data. 

s m i 2. F i e l d examination of a d u l t migra
t i o n routes and st a g i n g areas on 
the east and west coast of the 
Queen C h a r l o t t e I s l a n d s . 

3. F i e l d examination of c o a s t a l and 
nearshore r e a r i n g Areas 2W and 2E. 

-mm 

A d d i t i o n a l i n f o r m a t i o n on other f i s h 
s p e c i e s should be gained d u r i n g f i e l d 

^ s t u d i e s that have been suggested. 

4.1.9 Review of the Supplemental Information. A 
request was made to the proponent for an 

^ examination and comparison of a l t e r n a t e 
marine approach routes to K i t i m a t (Question 
31). Information was g i v e n regarding n a v i -

mw- g a t i o n a l f e a s i b i l i t y i n the answer to Ques
t i o n 23 but environmental i m p l i c a t i o n s and 
r e l a t i v e p r o b a b i l i t i e s of a c c i d e n t s that may 

, m r e s u l t i n damage to the environment were not 
a d e q u a t e l y d o c u m e n t e d . 

A d d i t i o n a l i n f o r m a t i o n was requested on 
w f i s h e r y resources along the proposed tanker 

route and at the proposed dock s i t e . 

i m t P r e p a r a t i o n and a n a l y s i s of a d d i t i o n a l r e 
source i n f o r m a t i o n i s being undertaken by 
the A p p l i c a n t . However, short term s t u d i e s 
r e c e n t l y undertaken by the A p p l i c a n t are not 
adequate and more d e t a i l e d resource documen
t a t i o n i s r e q u i r e d along the proposed tanker 
route. 

However, t h i s a d d i t i o n a l i n f o r m a t i o n would 
not a l t e r our assessment that the proposed 

,4 tanker route (through Dixon Entrance, etc.) 
has an extremely high p o t e n t i a l for major 
adverse impact on the f i s h e r y resoures i n 
the v i c i n i t y of the route. I f t h i s p r o j e c t 
were to proceed f u r t h e r such i n f o r m a t i o n 
would be r e q u i r e d . 
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4.2 Marine B i r d s . Marine b i r d s are among the 
most v u n e r a b l e s p e c i e s to o i l s p i l l s . 
Dur ing review o f the Termpol S u b m i s s i o n , i t 

—< was conc luded tha t the knowledge o f the 
s easona l d i s t r i b u t i o n o f marine b i r d s a long 
approach r o u t e s i s g e n e r a l l y i n a d e q u a t e . As 

^ a r e s u l t , t h i s was one o f the d e f i c i e n c i e s 
documented and, hence a reques t was made for 
the p r o v i s i o n o f i n f o r m a t i o n w i t h regards to 
marine b i r d p o p u l a t i o n s . I t was f e l t t h a t 

"* comprehensive i n f o r m a t i o n was r e q u i r e d on 
the s e a b i r d d i s t r i b u t i o n and c o n g r e g a t i o n s 
by season , for the v a r i o u s s p e c i e s , a long 

' the proposed and a l t e r n a t e approach routes 
to the t e r m i n a l . Terms o f r e f e r e n c e which 
were c o n s i d e r e d neces sary were o u t l i n e d and 
p r o v i d e d to the proponent toge ther w i t h the 

M d e f i c i e n c y s ta tement . I t i s emphasized tha t 
the b i r d r e s o u r c e s a long the P a c i f i c Coast 
have not been s t u d i e d i n s u f f i c i e n t d e t a i l 
to p r o v i d e adequate d e s c r i p t i o n o f t h e i r 
b i o l o g y , movements, and d i s t r i b u t i o n . 

W i t h r e s p e c t to the v a l u e o f the marine b i r d 
r e s o u r c e s , i t should perhaps be noted tha t 
the Canadian Government i s r e s p o n s i b l e for 
the p r e s e r v a t i o n and c o n s e r v a t i o n o f 
m i g r a t o r y b i r d s , s e a b i r d s , i n c l u s i v e , under 
the 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 , which 
r a t i f i e s the agreement reached between 

l * Canada and the U n i t e d S t a t e s i n 1916. To 
d i s c h a r g e t h i s r e s p o n s i b i l i t y the Canadian 
W i l d l i f e S e r v i c e was c r e a t e d . The d u t i e s o f 
the Canadian W i l d l i f e S e r v i c e i n c l u d e the 
maintenance of v i a b l e p o p u l a t i o n s o f m i g r a 
t o r y b i r d s i n p e r p e t u i t y . The v a l u e o f 
m i g r a t o r y b i r d s cannot and should not be 
expressed i n monetary terms; t h e i r s i g n i 
f i c a n c e i s i d e n t i f i e d i n i n t e r n a t i o n a l 
t r e a t i e s and i n Canadian laws . The g e n e r a l 
p u b l i c ' s a p p r e c i a t i o n o f the m i g r a t o r y b i r d 
r e s o u r c e over the y e a r s has f u r t h e r mani 
f e s t e d i t s e l f i n the form o f g e n e r a l 

x m e n v i r o n m e n t a l concerns and l e g i s l a t i v e 
pronouncements: Canada's N a t i o n a l W i l d l i f e 
P o l i c y and Program 1966, and Canada W i l d l i f e 
A c t 1973. 

art 
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S e a b i r d s serve us i n t h e i r r o l e s as i n d i 
c a t o r s o f the q u a l i t y o f the marine e n v i 
ronment. E f f e c t s o f o i l s p i l l a g e on popu
l a t i o n s o f o ther marine organisms are 
d i f f i c u l t to a s ses s because o f t h e i r sub
merged n a t u r e . S e a b i r d p o p u l a t i o n s , how
e v e r , c o n s t i t u t e a " l i t m u s paper" w i t h which 
the h e a l t h o f Canada ' s c o a s t a l zones can be 
measured. To use them as such i s now an 
urgent matter of p r a c t i c a l and n a t i o n a l i n 
t e r e s t . Our immediate ne ighbours a l r e a d y 
r e l a l i z e t h i s . I n v e s t i g a t i o n s a long the 
U . S . West Coast and i n A l a s k a on s e a b i r d s 
a l o n e , over the l a s t two y e a r s , have c o s t 
s e v e r a l m i l l i o n s o f d o l l a r s . 

The magnitude o f the r i s k to marine b i r d s i s 
r e l a t e d to the l i k e l i h o o d o f a c c i d e n t s . One 
s i n g l e o i l s p i l l c o u l d c o n c e i v a b l y e l i m i n a t e 
major s e a b i r d p o p u l a t i o n s . I t i s o f s i g n i 
f i c a n c e t h a t the Queen C h a r l o t t e I s l a n d s 
have been i d e n t i f i e d on the b a s i s o f p r e 
l i m i n a r y d a t a to be h i g h l y i m p o r t a n t for 
s e a b i r d s . Hundreds o f thousands o f Auks are 
n e s t i n g i n these r e g i o n s but the exact 
magnitude o f p o p u l a t i o n i s unknown. One 
l a r g e c o n c e n t r a t i o n o f s t a g i n g Auks has been 
encountered j u s t o f f Dixon E n t r a n c e d u r i n g 
a e r i a l surveys o f the outer B . C . c o a s t 
( R o b e r t s o n , 1974) . L o c a t i o n and d i s t r i b u 
t i o n o f o ther such c o n c e n t r a t i o n s are not 
known. 



ENVIRONMENTAL IMPACT CONSIDERATIONS 

C o n s t r u c t i o n Phase . T h i s aspect o f the 
p r o p o s a l i s c o n s i d e r e d to be o f s u b s i d i a r y 
e n v i r o n m e n t a l importance to the o v e r a l l 
concerns a s s o c i a t e d w i t h the t r a n s p o r t o f 
o i l i n t o K i t i m a t . However, c e r t a i n r e s 
t r i c t i o n s must be imposed upon the c o n 
s t r u c t i o n o f any f a c i l i t i e s ( e . g . t e r m i n a l 
and tank farm) i n order to min imize t h e i r 
impact on the s u r r o u n d i n g env ironment . 

Of major importance i s the t i m i n g o f c o n 
s t r u c t i o n . C o n s t r u c t i o n shou ld be c a r r i e d 
out w i t h due regard to e c o l o g i c a l m a t t e r s . 
In t h i s c o n t e x t , c o n s t r u c t i o n must not c o n 
f l i c t w i t h the m i g r a t i o n o f sa lmonids and 
o ther important a q u a t i c organ i sms . B l a s t i n g 
i n or near water w i l l be o f p a r t i c u l a r 
concern and must be s t r i c t l y c o n t r o l l e d . 

Dur ing the c o n s t r u c t i o n o f any f a c i l i t i e s on 
l ands a d j a c e n t to water c o u r s e s every e f f o r t 
must be made to p r e v e n t the d i s r u p t i o n o f 
the water c o u r s e s and t h e i r b i o l o g i c a l com
ponent s . Land r u n o f f from the c o n s t r u c t i o n 
s i t e must be c o n t a i n e d by the j u d i c i o u s use 
o f i n t e r c e p t o r d i t c h e s and s e t t l i n g ponds to 
p r e v e n t the r e l e a s e o f d e l e t e r i o u s m a t e r i a l s 
( e . g . s i l t ) i n t o the water c o u r s e s . Such 
s e t t l i n g ponds should a l low s e t t l e m e n t o f 
the s o l i d s even under maximum r a i n f a l l c o n 
d i t i o n s . In a d d i t i o n any i n - s t r e a m a c t i v i 
t i e s must be s u b j e c t to s t r i n g e n t t i m i n g 
r e s t r i c t i o n s to sa feguard f r e s h w a t e r , 
e s t u a r i n e and marine r e s o u r c e s . E f f l u e n t 
from the c o n s t r u c t i o n s i t e s must r e c e i v e 
adequate treatment or be d i s p o s e d i n a 
manner which w i l l not degrade the i n t e g r i t y 
o f the r e c e i v i n g env ironment . 

T e r m i n a l and Tanker T r a f f i c O p e r a t i o n s . In 
c o n s i d e r i n g the t e r m i n a l and tanker o p e r a 
t i o n s , i t i s neces sary to c o n s i d e r two 
l e v e l s o f c o n c e r n s . The f i r s t l e v e l r e l a t e s 
to the impacts which may r e s u l t from the 
normal o p e r a t i o n s and d u r i n g average o p e r a 
t i n g c o n d i t i o n s . The second l e v e l o f c o n -
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c e r n r e l a t e s to the impacts which r e s u l t 
from abnormal o p e r a t i o n s or a c c i d e n t s . An 
example o f the l a t t e r i s the o c c u r r e n c e o f 
an o i l s p i l l d u r i n g tanker t r a n s i t or d u r i n g 
the o f f - l o a d i n g o p e r a t i o n s . 

The review must c o n s i d e r both l e v e l s o f 
c o n c e r n s ; these have a c c o r d i n g l y 
i n c o r p o r a t e d i n t o the s e c t i o n s which f o l l o w . 

O i l s p i l l s 

I n t r o d u c t i o n 

As long as crude o i l and i t s r e f i n e d 
p r o d u c t s are t r a n s p o r t e d and used , o i l 
s p i l l s are i n e v i t a b l e . M a l f u n c t i o n o f 
equipment , and human e r r o r have f r e q u e n t l y 
been the p r i m a r y causes for the m a j o r i t y o f 
o i l s p i l l i n c i d e n t s . T h u s , w h i l e o i l s p i l l s 
may be c o n t r o l l e d , they cannot be e l i m i n a t e d 
e n t i r e l y . 

O i l s p i l l s o f mass ive p r o p o r t i o n may r e s u l t 
from loaded t a n k e r s inbound for K i t i m a t 
through g r o u n d i n g s , c o l l i s i o n s , or o ther 
a c c i d e n t s . O i l p o l l u t i o n may r e s u l t from 
tanker o p e r a t i o n s o f b a l l a s t i n g , tank 
c l e a n i n g and b i l g e pumping at s ea . Problems 
may a l s o occur w h i l e the tanker i s 
o f f l o a d i n g , or i s on her outward j o u r n e y . 

The A p p l i c a n t has acknowledged the i n 
e v i t a b i l i t y o f an o i l s p i l l , and has 
deve loped a c o n t i n g e n c y p l a n to d e a l w i t h 
t h i s e v e n t u a l i t y . However, the c o n t i n g e n c y 
p l a n as submit ted by the proponent i s c o n 
s i d e r e d to be inadequate i n i t s p r e s e n t 
form. A number o f p e r t i n e n t d e t a i l s and 
c o n s i d e r a t i o n s are r e q u i r e d . The e f f e c t o f 
o i l s p i l l s on b i o l o g i c a l r e s o u r c e s and 
s o c i o - e c o n o m i c concerns as w e l l as t h e i r 
p r o t e c t i o n under a v a r i e t y o f h y d r o g r a p h i c 
and a tmospher ic c o n d i t i o n s has ye t to be 
d i r e c t l y addressed by the proponent . S p i l l 
r i s k a n a l y s i s e x e r c i s e s shou ld have been 
u n d e r t a k e n . The s i n g l e s p i l l s c e n a r i o 
p r e s e n t e d i s u n s a t i s f a c t o r y , be ing i n c o n 
c l u s i v e , incomple te and n o n - s p e c i f i c i n 
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n a t u r e . A g a i n no attempt was made to l i n k 
b i o l o g i c a l r e s o u r c e s and s o c i o - e c o n o m i c 
f a c t o r s w i t h the s p i l l countermeasures . 

5 .3 .2 Acute and C h r o n i c E f f e c t s o f O i l P o l l u t i o n 
on Mar ine and E s t u a r i n e Organisms 

The proponent c a r r i e d out an e x t e n s i v e l i 
t e r a t u r e s e a r c h i n the Termpol s u b m i s s i o n . 
However, the e f f e c t s o f an o i l s p i l l on the 
marine environment w i l l depend upon many 
f a c t o r s , for example, the volume of o i l , i t s 
t y p e , the time of y e a r , p r e v a i l i n g e n v i r o n 
mental c o n d i t i o n s , l o c a t i o n , and c l e a n up 
methods. The Termpol s u b m i s s i o n tended to 
o v e r s i m p l i f y the problems o f o i l s p i l l a g e 
and the consequent e f f e c t s on the b i o l o g i c a l 
r e s o u r c e . The Submiss ion d i d not address 
the p o t e n t i a l problem o f impacts which c o u l d 
r e s u l t from m u l t i p l e o i l s p i l l s . 

In order t o . a s s e s s the e f f e c t s o f o i l 
s p i l l a g e and c l e a n up on marine and 
e s t u a r i n e organisms r e s i d i n g or p a s s i n g 
through the proposed or a l t e r n a t e tanker 
r o u t e s , i t i s neces sary to have i n f o r m a t i o n 
on the s h o r t term (acute) and long term 
( c h r o n i c ) e f f e c t s o f the o i l . S p e c i f i c 
i n f o r m a t i o n i s r e q u i r e d , and o n l y g r o s s 
comparisons may be made by drawing upon the 
c u r r e n t i n f o r m a t i o n on t h i s t o p i c for o ther 
marine and e s t u a r i n e s p e c i e s . Organisms 
d i f f e r i n t h e i r degree o f s e n s i t i v i t y to o i l 
even between s u c c e s s i v e s tages i n t h e i r l i f e 
c y c l e and a c c o r d i n g l y one may f i n d d i f f e r -
e n t a i l responses to o i l p o l l u t i o n between 
the components of p a r t i c u l a r h a b i t a t s . 

The p o t e n t i a l acute and c h r o n i c e f f e c t s o f 
o i l p o l l u t i o n on the v a r i o u s components o f 
the a q u a t i c environment ( b i r d s , mammals, 
f i s h , i n v e r t e b r a t e s , and p l a n t s ) are o f 
c o n s i d e r a b l e c o n c e r n . D e g r a d a t i o n o f these 
r e s o u r c e s c o u l d be o f major s i g n i f i c a n c e due 
to acute e f f e c t s . However, c h r o n i c e f f e c t s 
may a l s o be of s i g n i f i c a n c e p a r t i c u l a r l y to 
r e s o u r c e s which are h a r v e s t e d . T a i n t i n g o f 
organisms due to o i l p o l l u t i o n would make 
them u n d e s i r a b l e for s a l e . A c u t e , l e t h a l 

yd 
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e f f e c t s on these r e s o u r c e s would be 
d e t r i m e n t a l to the m a i n t a i n a n c e o f 
p o p u l a t i o n s and c o n t r a r y to the o p i n i o n s 
g i v e n i n the Termpol S u b m i s s i o n t h a t 
r e c e o v e r y o f marine r e s o u r c e s from o i l 
p o l l u t i o n may be o f s h o r t d u r a t i o n . 

C e r t a i n s ta tements made i n the Termpol 
S u b m i s s i o n were c o n s i d e r e d to be m i s l e a d i n g 
and o v e r s i m p l i f i e d : 

a) t h a t even i f a salmon year c l a s s was 
e l i m i n a t e d by an o i l s p i l l , sa lmonid popu
l a t i o n s would r e c o v e r w i t h i n a decade . I t 
i s p o s s i b l e t h a t some salmon p o p u l a t i o n s 
c o u l d r e c o v e r w i t h i n a decade . However, 
many f a c t o r s c o n t r i b u t e i n the maintenance 
o f p o p u l a t i o n s ( r e a r i n g c o n d i t i o n s , food 
r e s o u r c e s , f i s h i n g p r e s s u r e , e t c . ) and i t i s 
c o n c e i v a b l e t h a t t h e i r t o t a l r e c o v e r y from 
an o i l s p i l l which e l i m i n a t e d a year c l a s s 
may may take more than a decade . 

b) t h a t a salmon p o p u l a t i o n t h a t l o s t a 
year c l a s s c o u l d be s tocked by " s t r a y s " or 
" j a c k s " . S t o c k i n g a salmon r e s o u r c e w i t h 
" s t r a y s " would not be a good management 
t e c h n i q u e , and the use o f " jacks" (water) 
for the same p u r p o s e , i m p r a c t i c a l . 

c) t h a t the impact o f an o i l s p i l l on 
z o o p l a n k t o n would be o f s h o r t d u r a t i o n i f 
adequate c o n t i n g e n c y p l a n s were implemented. 
In r e a l i t y , c o n t i n g e n c y p l a n s may not be 
adequate to c o n t a i n a major o i l s p i l l . 
Hence the a f f e c t s of the o i l on zoop lankton 
c o u l d be over a pro longed p e r i o d . 

I f an o i l s p i l l o c c u r r e d i n an e s t u a r y when 
a d u l t salmon were m i g r a t i n g or j u v e n i l e s 
m i g r a t i n g and /or r e a r i n g , the impact c o u l d 
be more severe than o u t l i n e d i n the Sub
m i s s i o n . More than one year c l a s s o f salmon 
w i l l occur i n the e s t u a r i e s a t any one t i m e , 
and hence, a major o i l s p i l l c o u l d be 
d i s a s t r o u s to more than one s p e c i e s , or 
s tage i n the l i f e c y c l e . 

The e f f e c t s of an o i l s p i l l on i n v e r t e b r a t e s 
were c o n s i d e r e d to be o f s h o r t d u r a t i o n by 
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L - the proponent . T h i s c o u l d be the case for 
minor o i l s p i l l a g e , but major and/or 
repeated o i l s p i l l a g e are a p r o b a b i l i t y 
c o u l d have major adverse consequences . 

L"*i Recovery o f marine r e s o u r c e s from s e r i o u s 
o i l p o l l u t i o n c o u l d be over a pro longed 
p e r i o d due to acute and c h r o n i c e f f e c t s . 

imd Some p o p u l a t i o n s may, o f c o u r s e , not 
r e c o v e r . 
C e r t a i n p o p u l a t i o n s o f marine ogranisms 
would be more s u s c e p t i b l e than o t h e r s , and 
i n t h i s r egard c o n c e n t r a t i o n s o f s e a b i r d s 
would be most v u l n e r a b l e . Three major 
c o l o n i e s a long the c o a s t of B r i t i s h Columbia 
are the Langara R e g i o n , the southeas t c o a s t 
o f the Queen C h a r l o t t e I s l a n d s , and the 
S c o t t I s l a n d s . A l c i d s and Storm P e t r e l s are 

— the most numerous s e a b i r d s along the B r i t i s h 
Co lumbia c o a s t . A l c i d s are among the b i r d s 
most v u l n e r a b l e to o i l p o l l u t i o n whereas 
Storm P e t r e l s are l e s s t h r e a t e n e d by s p i l l s 

J - than A l c i d s because they spend more time i n 
the a i r and o n l y d i v e o c c a s i o n a l l y . 
W a t e r f o w l , e s p e c i a l l y d i v i n g d u c k s , w i l l be 

a - v u l n e r b l e to s p i l l s d u r i n g the w i n t e r as 
they c o n c e n t r a t e i n l a r g e numbers i n 
e s t u a r i e s and i n l e t s a long the B r i t i s h 

„, Co lumbia c o a s t . M i g r a n t s , because o f t h e i r 
c o n c e n t r a t i o n i n l a r g e numbers, may be very 
t e m p o r a r i l y but c r i t i c a l l y v u l n e r a b l e to o i l 
p o l l u t i o n . The b i r d s most l i k e l y to be 

* d i r e c t l y a f f e c t e d by s p i l l s are b r e e d i n g 
p o p u l a t i o n s o f A l c i d s and w i n t e r i n g d i v i n g 
d u c k s , whereas d u c k s , geese , and s h o r e b i r d s , 

id which feed i n the i n t e r t i d a l zone, may be 
h a r d e s t h i t i n d i r e c t l y through d e s t r u c t i o n 
o f the f eed ing h a b i t a t . Seaducks are most 

y v u l n e r a b l e of a l l ducks as they r e l y most on 
the marine h a b i t a t for f e e d i n g p u r p o s e s . 

5.3.3 E f f e c t s o f C l e a n - u p O p e r a t i o n s on Mar ine 
™" Resources 

The methods o f o i l s p i l l con ta inment , 
urn- c l e a n - u p and r e c o v e r y o p e r a t i o n s have not 

advanced to a p o i n t where a l l o i l can be 
c o r r a l l e d and s a l v a g e d i n e v e r y l o c a t i o n or 

[ m i c l i m a t i c c o n d i t i o n wi th 100% s u c c e s s . Whi le 
some f i n e p i e c e s o f s p i l l countermeasures 
equipment have been d e v e l o p e d , s imple manual 
labour i n v o l v i n g a b s o r b e n t s , p i t c h f o r k and 

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

••mt 
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P h y s i c a l Methods 

From an e n v i r o n m e n t a l p r o t e c t i o n p o i n t 
o f v i ew, p h y s i c a l methods for o i l s p i l l 
conta inment and c l e a n - u p n e c e s s i t a t i n g 
the use o f booms and skimmers or 
a b s o r b e n t s are c o n s i d e r d to be the 
l e a s t damaging. 

On s h o r e , however, s p e c i a l a t t e n t i o n 
must be g i v e n to t e c h n i q u e s i n v o l v i n g 
the removal o f o i l contaminated beach 
m a t e r i a l by heavy equipment , c l o a k i n g 
or s e a l i n g o f o i l contaminated areas o f 
beach , hos ing w i t h h i g h p r e s s u r e d water 
j e t s , b u r n i n g and steam c l e a n i n g . A l l 
o f the methods have d e t r i m e n t a l e f f e c t s 
on beach and c l i f f d w e l l i n g o r g a n i s m s . 

S i n k a n t s 

N o n - t o x i c , o l e o p h i l i c s o l i d s such as 
t r e a t e d sand and s t e a r a t e d c h a l k s have 
been used to s i n k o i l to the sea bed . 
S u b s e q u e n t l y , the o i l may be i n c o r 
p o r a t e d i n t o the organisms l i v i n g on 
the sea bed ( i f not a l r e a d y smothered 
by the m i x t u r e ) , i n a d d i t i o n to f o u l i n g 
f i s h i n g gear and t a i n t i n g f i s h c a t c h e s . 
In t i m e , i t may be p o s s i b l e for some of 
the o i l / s i n k a n t m i x t u r e to work i t s way 
a long the ocean f l o o r , e v e n t u a l l y to 
appear on s h o r e . 

Seeding 

The seeding o f o i l s p i l l s w i t h m i c r o 
b i a l c u l t u r e s and/or f e r t i l i z i n g w i t h 
n u t r i e n t s to f a c i l i t a t e b i o d e g r e d a t i o n 
r e q u i r e s more r e s e a r c h . A t the p r e s e n t 
t i m e , t h i s method for o i l s p i l l c l e a n 
up has not been shown to be e f f e c t i v e 
i n open waters and on beaches . 

D i s p e r s a n t s 

The use o f d i s p e r s a n t s i s c u r r e n t l y a 
t o p i c o f c o n s i d e r a b l e c o n t r o v e r s y . 
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D i s p e r s a n t s used i n e a r l y major o i l 
s p i l l s were e x c e e d i n g l y t o x i c compounds 
compared to s e v e r a l p r o d u c t s commer
c i a l l y a v a i l a b l e t o d a y . N e v e r t h e l e s s , 
i t must be noted t h a t the use o f a 
d i s p e r s a n t c r e a t e s a m i x t u r e which i s 
more t o x i c than the d i s p e r s a n t or o i l . 
A l s o , the b r e a k i n g up of o i l i n t o 
s m a l l e r p a r t i c l e s p e r m i t s i t s g r e a t e r 
a v a i l a b i l i t y to the b i o t a i n the water 
column and sed iments . 

Most o f the organisms which w i l l be 
a f f e c t e d by d i s p e r s a n t s and d i s p e r -
s a n t - o i l m i x t u r e s w i l l be s e d e n t a r y , or 
c a p a b l e on ly o f l i m i t e d movement and 
a v o i d a n c e , such as the p l a n k t o n i c 
forms. Mar ine organisms which f i l t e r 
the water , such as c l a m s , m u s s e l s , 
o y s t e r s , b a r n a c l e s , e t c . , w i l l i n g e s t 
s m a l l o i l d r o p l e t s and be s u b j e c t to 
acute or c h r o n i c t o x i c i t y . I t i s known 
t h a t c e r t a i n b a c t e r i a l s t r a i n s may 
s t o r e hydrocarbons i n t h e i r v a c u o l e s . 
S i n c e some marine organisms feed on the 
b a c t e r i a , t h i s then becomes one 
p o s s i b l e route for o i l i n t o the food 
c h a i n . I t i s a l s o o f i n t e r e s t to note 
t h a t c o n s i d e r a b l e q u a n t i t i e s o f o i l 
have been observed i n the guts o f 
copepods and b a r n a c l e l a r v a e , and i n 
t h e i r f e c a l p e l l e t s . The o i l passes 
unchanged i n t o the f e c a l m a t e r i a l , 
which i s then consumed by other members 
o f the food c h a i n . 

No known l i t e r a t u r e e x i s t s on the 
e f f e c t s o f d i s p e r s a n t s on b i r d s . i t i s 
g e n e r a l l y assumed tha t i f d i s p e r s a n t s 
remove the o i l from the water s u r f a c e , 
the b i r d s b e n e f i t . E f f e c t s on the 
b i r d s ' food sources and i n g e s t i o n o f 
o i l from the water column however, 
shou ld a l s o be c o n s i d e r e d , and b i r d 
r e l o c a t i o n t e c h n i q u e s be attempted as a 
f i r s t c h o i c e p r o t e c t i o n t e c h n i q u e . 
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C o n t r o v e r s y w i l l c o n t i n u e on the pros and 
cons for d i s p e r s a n t use . I t i s g e n e r a l l y 
acknowledge, however, t h a t c o n s i d e r a b l e 
f i e l d r e s e a r c h i s needed to e s t a b l i s h the 
c o n d i t i o n s and c i r c u m s t a n c e s under which 
d i s p e r s a n t s can be used e f f e c t i v e l y and 
s a f e l y . Meanwhi le , i t i s h i g h l y d e s i r a b l e 
t h a t every e f f o r t be d i r e c t e d toward the 
p h y s i c a l removal o f o i l . D i s p e r s a n t s shou ld 
be used o n l y as a l a s t r e s o r t to p r o t e c t 
i m p o r t a n t and s e n s i t i v e a r e a s , or to p r e v e n t 
or reduce hazards to human l i f e or 
s u b s t a n t i a l hazards o f f i r e to p r o p e r t y . 

5. N a t u r a l D e g r a d a t i o n 

Under some c i r c u m s t a n c e s , n a t u r a l 
d e g r a d a t i o n o f o i l s p i l l s through the slow 
n a t u r a l p r o c e s s e s o f b a c t e r i a l and p h y s i c a l 
a c t i o n i s an a c c e p t a b l e c l e a n - u p t e c h n i q u e . 
T h i s method, however, i s o f t e n u n d e s i r a b l e 
when d e a l i n g w i t h areas o f b i o l o g i c a l 
s i g n i f i c a n c e , or areas be ing used for 
commerc ia l or r e c r e a t i o n a l p u r p o s e s . 

O i l s are themselves t o x i c . B u t , the e f f e c t s 
o f t h e i r s p i l l a g e i n t o the environment may 
be compounded by the c l e a n i n g methods 
employed. i t i s incumbent upon the 
a p p l i c a n t to ensure t h a t a l l s p i l l 
countermeasures p l a n n i n g and o p e r a t i o n s be 
c o - o r d i n a t e d w i t h due r e g a r d to a l l 
e n v i r o n m e n t a l concerns such t h a t a more 
hazardous s i t u a t i o n i s not c r e a t e d due to 
i g n o r a n c e o f the e f f e c t s . 

5 .3 .4 O i l S p i l l R i s k A n a l y s i s 

The i n i t i a l s tage i n the p r e p a r a t i o n o f an 
adequate o i l s p i l l c o n t i n g e n c y p l a n i s the 
p r e p a r a t i o n o f an o i l s p i l l r i s k a n a l y s i s . 
The s p i l l r i s k a n a l y s i s must examine the 
proposed and a l t e r n a t e marine r o u t e s , and 
the o i l t e r m i n a l w i t h a view to sys tema
t i c a l l y d e t e r m i n i n g "most l i k e l y " cases and 
"worst p o s s i b l e " cases for s i n g u l a r and 
m u l t i p l e s p i l l i n c i d e n t s o f both major and 
minor p r o p o r t i o n s . I t must a l s o e x p l o r e the 
r i s k o f a tanker f i r e or e x p l o s i o n 
s i t u a t i o n . 



The need for r i s k a n a l y s i s was i d e n t i f i e d as 
a d e f i c i e n c y , however, the A p p l i c a n t has not 
y e t responded to t h i s d e f i c i e n c y . 

O i l S p i l l S c e n a r i o s 

O i l s p i l l s c e n a r i o s should be used to 
de termine c o n t i n g e n c y r e q u i r e m e n t s , r a t h e r 
than as the proponent put i t "to demonstrate 
t h e . . . p r o t e c t i o n . . . p r o v i d e d by the o i l 
s p i l l c o n t i n g e n c y o p e r a t i o n s " . Such 
s c e n a r i o s p r o v i d e e x c e l l e n t o p p o r t u n i t i e s to 
d e t a i l , and to f u l l y a n a l y s e , on p a p e r , a l l 
e v e n t u a l i t i e s , consequences o f d e c i s i o n 
making and v i a b l e a l t e r n a t i v e s i n the face 
o f a g i v e n s p i l l i n c i d e n t , known p r e v a i l i n g 
p h y s i c a l and e n v i r o n m e n t a l c o n d i t i o n s , and 
the l i m i t a t i o n s a s s o c i a t e d wi th the a v a i l a 
b i l i t y and deployment o f manpower and 
equipment . I d e a l l y , i f f o l l o w e d t h r o u g h , a 
s c e n a r i o w i l l be o f c o n s i d e r a b l e a s s i s t a n c e 
i n d e f i n i n g , a n t i c i p a t i n g and p r e p a r i n g for 
p o t e n t i a l prob lems . F u l l y deve loped o i l 
s p i l l s c e n a r i o s for "most l i k e l y " and "worst 
p o s s i b l e " cases for major , minor and m u l t i 
p l e s p i l l s o c c u r r i n g i n the proposed and 
a l t e r n a t e marine r o u t e s and at the t e r m i n a l 
a r e , t h e r e f o r e , e s s e n t i a l . In the d e v e l o p 
ment o f the s c e n a r i o s , d e t a i l s on human and 
n a t u r a l r e s o u r c e s a r i s k , area o f s p i l l 
i n f l u e n c e under a v a r i e t y o f m e t e o r o l o g i c a l 
t i d e and c u r r e n t c o n d i t i o n s , f e a s i b i l i t y o f 
countermeasures a c t i v i t i e s , and p r e c i s e 
s p i l l c o n t i n g e n c y a c t i o n and r e q u i r e d 
countermeasures s e r v i c e s and equipment must 
be documented. S p i l l s c e n a r i o s are not 
c o n s i d e r e d to be complete u n l e s s they 
c o n t i n u e to the l a s t d e c i s i o n which has to 
be made, and acted upon. 

In a f i r s t attempt at g a i n i n g some p r e 
l i m i n a r y awareness as to the p o t e n t i a l area 
o f i n f l u e n c e o f an o i l s p i l l o f some magni 
tude i n the a r e a , A . Ages of Ocean and 
A q u a t i c S c i e n c e s , Department o f F i s h e r i e s 
and the Environment chose two "most l i k e l y " 



l o c a t i o n s for an a c c i d e n t to happen: G r e n -
v i l l e Rock and Ness Rock were a r b i t r a r i l y 
c h o s e n . G r e n v i l l e Rock would be a p o t e n t i a l 
hazard for t a n k e r s t r y i n g to n e g o t i a t e the 
N o r t h e r n e n t r a n c e o f Hecate S t r a i t . Ness 
Rock would be a n a v i g a t i o n a l r i s k for 
t a n k e r s e n t e r i n g Caamano sound a f t e r 
rounding Cape S t . James. An e s t i m a t e for an 
o i l s p i l l o f 10,000 tons of o i l was taken 
and one-day and f o u r - d a y areas o f 
c o n t a m i n a t i o n were deve loped for December 
25-28 , 1977, for each l o c a t i o n . The 
p r o b a b i l i t y o f t h i s s i z e o f s p i l l was not 
de termined as t h i s was the s u b j e c t o f 
another Working G r o u p . The s o l i d p o r t i o n o f 
F i g u r e 6 d e n o t e s the a r e a o f o i l s p i l l 
c o n t a m i n a t i o n a f t e r one d a y , assuming 
c o n t i n u o u s s p i l l a g e from an a c c i d e n t on 
G r e n v i l l e Rock and a t e r m i n a t i o n o f t h i s 
s p i l l at the end o f a 24-hour p e r i o d . The 
shaded p o r t i o n d e p i c t s the area o f 
c o n t a m i n a t i o n a f t e r four d a y s . Both areas 
shown do not r e p r e s e n t a s o l i d sheet o f o i l , 
o n l y the g e n e r a l b o u n d a r i e s o f o i l s t r e a k s 
and patches be ing moved by the wind and 
waves. S i m i l a r l y , F i g u r e 7 d e p i c t s the area 
o f s p i l l c o n t a m i n a t i o n from an a c c i d e n t on 
Ness Rock. Whi l e these s c e n a r i o s , for 
purposes o f t h i s e x e r c i s e , are i n t e n t i o n a l l y 
s k e t c h y , they do show t h a t s c e n a r i o s can be 
d e r i v e d g i v e n e x i s t i n g m e t e o r o l o g i c a l and 
h y d r o g r a p h i c i n f o r m a t i o n , and common sense . 
The p l u g g i n g i n o f known human and n a t u r a l 
r e s o u r c e s a f f e c t e d , the d e t e r m i n a t i o n o f 
t y p e , adequacy and a v a i l a b i l i t y o f 
countermeasures s e r v i c e s and equipment 
r e q u i r e d , and an e x a m i n a t i o n o f the 
f e a s i b i l i t y and e x t e n t o f s p i l l conta inment 
and c l e a n - u p p r o c e d u r e s would then f o l l o w . 
S i m i l a r s c e n a r i o s can be deve loped for 
s p i l l s at the t e r m i n a l . 

C o n t i n g e n c y P l a n s 

When the s c e n a r i o s are d e v e l o p e d , i t shou ld be 
p o s s i b l e to de termine the f e a s i b i l i t y and ex ten t o f 
conta inment and c l e a n - u p a c t i v i t i e s for s p i l l s 
under h y d r o g r a p h i c , m e t e o r o l o g i c a l and t o p o g r a p h i c 
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c o n d i t i o n s . I t should a l s o be p o s s i b l e to d e v e l o p 
comprehens ive , f i r m o i l s p i l l c o n t i n g e n c y p l a n s 
d e t a i l i n g l o g i s t i c s , as w e l l as s p e c i f y i n g i n 
c o n s i d e r a b l e d e t a i l , a l l a p p r o p r i a t e s p i l l 
countermeasures s e r v i c e s , equipment , communicat ions 
systems, and s u p p o r t i n g s c i e n t i f i c s e r v i c e s 
r e q u i r e d for purchase and r e t a i n e r s h i p . O v e r a l l 
and sub c o s t s a s s o c i a t e d w i t h p u r c h a s i n g , 
r e t a i n i n g , r e n t i n g e t c . are important 
c o n s i d e r a t i o n s i n d e v e l o p i n g a v i a b l e and r e a l i s t i c 
c o n t i n g e n c y p l a n s for the proposed t e r m i n a l 
c o n s t r u c t i o n / o p e r a t i o n at hand. The proponent has 
ye t to do t h i s . 

In view o f the p r o p o n e n t ' s marine r e s o u r c e s 
i n f o r m a t i o n i n a d e q u a c i e s , the r e s o u r e s e n s i t i v i t y 
maps produced by the proponent should be reviewed 
b e f o r e f u r t h e r r e l i a n c e i s p l a c e d on them, as i s 
t h e i r i n d i c a t e d i n t e n t (see Volume V , Appendix X I I 
o f K i t i m a t P i p e L i n e L t d . Termpol S u b m i s s i o n ) . 

O i l s p i l l booms shou ld be s t r i c t l y d e d i c a t e d for 
use i n c e r t a i n p r e - d e s i g n a t e d areas o f h i g h 
b i o l o g i c a l s e n s i t i v i t y such as M i n e t t e Bay. I t i s 
not a c c e p t a b l e t h a t booms " w i l l be a v a i l a b l e " from 
somewhere, for i n s t a n c e from t u g s , suppor t b a r g e , 
catamaran s torage b u i l d i n g (see response to 
q u e s t i o n 30, page 9 ) . 

The proponent might g i v e c o n s i d e r a t i o n to d i s p e r s a l 
equipment and c h e m i c a l a v a i l a b i l i t y should the use 
o f d i s p e r s a n t s be necessary (response to q u e s t i o n 
3 0, pag e 1 3 ) . 

The Department o f F i s h e r i e s and Environment (DFE) 
does a l low for c o n d i t i o n s under which d i s p e r s a n t 
use may be c o n s i d e r e d . These c o n d i t i o n s are 
s p e c i f i c a l l y o u t l i n e d i n the DFE 1973 p u b l i c a t i o n 
" G u i d e l i n e s on the Use and A c c e p t a b i l i t y of O i l 
S p i l l D i s p e r s a n t s " . Should a u t h o r i z a t i o n be 
g r a n t e d , s e v e r a l o f the new d i s p e r s a n t s which are 
on the market now, are c o n s i d e r e d to be o f 
r e l a t i v e l y low t o x i c i t y , and to be e f f e c t i v e on 
crude o i l s . When p l a n n i n g for d i s p e r s a n t s , 
however, i t should be remembered t h a t depending on 
the ex tent and l o c a t i o n of the s p i l l , the c o s t ( i n 
terms of d o l l a r s and space for adequate sup ly ) 



may be p r o h i b i t i v e l y h i g h , and t h a t immediate 
a v a i l a b i l i t y o f s tock d i s p e r s a n t may be l i m i t e d . 
I t shou ld be noted t h a t t h e i r use i n t e r f e r e s w i t h 
the mechanics o f p h y s i c a l r e c o v e r y o f o i l . And 
f i n a l l y , o c e a n o g r a p h i c , t o p o g r a p h i c and 
m e t e o r o l o g i c a l c o n d i t i o n s may a d v e r s e l y i n f l u e n c e 
t h e i r a p p l i c a t i o n by sea . A e r i a l a p p l i c a t i o n o f 
d i s p e r s a n t i s i n n e f f i c i e n t . 

I n i t i a t i v e s h o u l d be taken by the proponent i n 
i n v o l v i n g a p p r o p r i a t e governmenta l o f f i c i a l s e a r l y 
on i n s p i l l c o n t i n g e n c y p l a n n i n g d i s c u s s i o n s . 
D u r i n g a major i n c i d e n t , p a r t i c u l a r l y as marine 
r e s o u r c e s and s o c i o - e c o n o m i c concerns w i l l be 
a f f e c t e d , f e d e r a l DFE o f f i c i a l s w i l l undoubtedly 
p l a y a major r o l e . T h i s r o l e should a l s o be 
r e f l e c t e d i n the c o n t i n g e n c y p l a n . 

The c o n t i n g e n c y p l a n shou ld address the p o s s i b i l i t y 
o f "something go ing wrong", and i d e n t i f y s e v e r a l 
v i a b l e a l t e r n a t i v e a c t i o n s . For i n s t a n c e i n the 
p r o p o n e n t ' s supplementary s u b m i s s i o n (see response 
to q u e s t i o n 30 ) , how e s s e n t i a l are the p i e c e s o f 
countermeasures equipment from P r i n c e Ruper t and 
from Vancouver for i n i t i a l / i m m e d i a t e s p i l l 
r e a c t i o n ? What i f the P r i n c e R u p e r t - T e r r a c e 
Highway i s c l o s e d by a v a l a n c h e s , or a i r p o r t s i n 
V a n c o u v e r , T e r r a c e and P r i n c e Rupert are fog bound? 

Performance o f a l l marine s p i l l countermeasures 
conta inment and r e c o v e r y equipment i s s e v e r e l y 
a f f e c t e d by the presence o f w ind , waves and 
c u r r e n t . Even under i d e a l c o n d i t i o n s , c o n v e n t i o n a l 
equipment i s far from be ing 100% e f f e c t i v e . In 
s p i l l equipment t e s t s conducted by DFE, 
s a t i s f a c t o r y r e s u l t s were o b t a i n e d for some p i e c e s 
o f equipment i n sea s t a t e s o f up to B e a u f o r t 3 -4 . 
For seas r u n n i n g h i g h e r , c o n s i d e r a t i o n for open 
water s p i l l countermeasures would be f o o l h a r d y , and 
a t t e n t i o n i n s t e a d shou ld be d i r e c t e d to s h o r e l i n e 
p r o t e c t i o n and c l e a n - u p . I t i s acknowledge t h a t 
t o t a l s h o r e l i n e c l e a n - u p i s i m p o s s i b l e . T h i s 
shou ld be r e f l e c t e d i n the s c e n a r i o s and 
c o n t i n g e n c y p l a n by the proponent . 

The c o n t i n g e n c y p l a n as submit ted by the proponent 
i s c o n s i d e r e d to be inadequate i n i t s p r e s e n t form. 
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As the Contingency Planning Working Group w i l l be 
examining the contingency plan i n gr e a t e r d e t a i l 
r e f e r e n c e should be made to the a p p r o p r i a t e chapter 
for f u r t h e r i n f o r m a t i o n . 

7 Discharge o f B i l g e and B a l l a s t Water at Sea 

The concern a s s o c i a t e d with t h i s problem w i l l 
d i f f e r a c c o r d i n g to the make up of the o i l tanker 
f l e e t . I t i s f e l t t h a t the American f l e e t should 
present no problem as f a c i l i t i e s do e x i s t at 
Valdez, A l a s k a for the acceptance, treatment and 
d i s p o s a l of a l l o i l y wastes. No assurances 
however, have been g i v e n regarding the o f f s h o r e 
f l e e t . 

Canadian marine r e g u l a t i o n s l e g i s l a t e a g a i n s t the 
occurrence of o i l y water d i s c h a r g e i n t o Canadian 
waters, but cannot deal with d i s c h a r g e s o c c u r r i n g 
i n waters o u t s i d e . 

8 Recommendations 

1. O i l s p i l l r i s k a n a l y s i s must be prepared for 
the proposed and a l t e r n a t e marine r o u t e s , and 
the o i l t e r m i n a l . I t i s e s s e n t i a l t h at "most 
l i k e l y " cases and "worst p o s s i b l e " cases f o r 
major and minor s p i l l s be determined. M u l t i p l e 
s p i l l s p o t e n t i a l must a l s o be examined. 

2. Complete o i l s p i l l s c e n a r i o s using e x i s t i n g 
p h y s i c a l b i o l o g i c a l and socio-economic data for 
the "most l i k e l y " c a s e s and " w o r s t p o s s i b l e " 
cases as determined above are r e q u i r e d . 
Reference to o i l s p i l l countermeasures a c t i v i t y 
and equipment must addresss b i o l o g i c a l 
r e sources p r o t e c t i o n and socio-economic 
concerns. 

3. Based on the above s c e n a r i o s , d e t a i l e d 
contingency plans are requested. S p i l l 
countermeasures s e r v i c e s requirements and 
equipment l i s t s must be s p e c i f i c . I t must be 
assured that a l l goods and s e r v i c e s i d e n t i f i e d 
can be purchased or produced when r e q u i r e d . 

4. The q u e s t i o n of p o s s i b l e d i s c h a r g e i n t o the 
sea of b a l l a s t water or water from tank 
c l e a n i n g o p e r a t i o n s ( p a r t i c u l a r l y i f 
multi-purpose c a r r i e r s are used) should be 
addressed by the proponent. 
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5.4 Continuous O i l and Other E f f l u e n t D i s c h a r g e s 

A d d i t i o n a l sources of water p o l l u t i o n i n the 
K i t i m a t Arm which may a r i s e from the t e r m i n a l 
o p e r a t i o n s i n c l u d e : 

(a) O i l / w a t e r separator which t r e a t s o i l y water 
fl o w i n g from the curbed area on the dock. 

(b) E f f l u e n t from treatment system which t r e a t s 
a l l drainage from the tank farm, and i s 
presumed to d i s c h a r g e to the K i t i m a t River 
E s t u a r y . 

(c) Sewage e f f l u e n t from tankers and from tugs and 
f a c i l i t i e s p r ovided f o r the dock o p e r a t i n g 
crew. 

Treatment systems for land based sources of sewage 
e f f l u e n t w i l l have to comply with 
m u n i c i p a l / p r o v i n c i a l government requirements. 
R e g u l a t i o n s for v e s s e l sewage wastes have not yet 
been promulgated for the West Coast, however are 
expected to be issued i n the near f u t u r e under the 
Canada Shipping A c t . 

Su r f a c e c u r r e n t s i n the K i t i m a t Arm w i l l g e n e r a l l y 
c a r r y any e f f l u e n t s which may be d i s c h a r g e d i n the 
v i c i n i t y of the dock south along the west shore of 
the K i t i m a t Arm. The sewage treatment equipment 
must be maintained and operated c o r r e c t l y to *»? 
minimize p o s s i b l e hazardous e f f e c t s upon the 
a q u a t i c r e s o u r c e s . 

The proponent has not c o n s i d e r e d the procedures to 
be used i n the event t h a t a s p i l l of o i l on the 
dock occurs i n excess of the l i m i t e d c a p a c i t y of 
the o i l water storage tank. The excess o i l w i l l 
almost c e r t a i n l y s p i l l i n t o the sea. 

5.5 Marine Resource U t i l i z a t i o n 

5.5.1 Commercial F i s h e r y 

The c o a s t a l waters of northern B r i t i s h Columbia are 
d i v i d e d i n t o s t a t i s t i c a l areas by the Department of 
F i s h e r i e s and the Environment, F i s h e r i e s S e r v i c e 
( F i g u r e 5 ). The importance of the north coast *•* 
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commercia l f i s h e r y i s emphasized by s t a t i s t i c s 
which show t h a t i n the p e r i o d 1970 to 1975, 27.1% 
o f a l l p e r s o n a l commercia l f i s h i n g . l i c e n c e s were 
s o l d i n the n o r t h e r n c o a s t d i s t r i c t s , and 
a p p r o x i m a t e l y 43% o f the t o t a l salmon c a t c h , and 
54% o f the non sa lmonid c a t c h , i n B r i t i s h Columbia 
was landed from the n o r t h c o a s t d i s t r i c t s . Almost 
a l l the f i s h e r y r e s o u r c e i n f o r m a t i o n i s r e l a t e d to 
s t a t i s t i c a l areas on ly and there i s a g e n e r a l l a c k 
o f s i t e s p e c i f i c i n f o r m a t i o n w i t h i n any a r e a . 

S t a t i s t i c s r e g a r d i n g the type o f gear employed, the 
s p e c i e s and tonnage o f f i s h , s h e l l f i s h or o t h e r s 
caught are compi led from s a l e s s l i p s . In 
any p a r t i c u l a r a r e a , the s p e c i f i c l o c a t i o n s where 
commercia l boats have f i s h e d are not known. 

A c c o r d i n g to f i s h e r y r e g u l a t i o n s , the s a l e s s l i p s 
are supposed to r e p r e s e n t the l o c a t i o n o f f i s h 
c a t c h . However, f i shermen o f t e n r e p o r t the l a n d i n g 
area r a t h e r than the c a t c h a r e a . 

In a d d i t i o n , s i n c e the s t a t i s t i c a l a n a l y s e s are 
based upon s a l e s s l i p s r e t u r n e d to the S t a t i s t i c s 
B r a n c h , there w i l l not be a r e c o r d of a v e s s e l 
f i s h i n g i n the area which does not c a t c h f i s h . 
Hence, the number o f v e s s e l s i n the area may be 
more than r e p o r t e d . 

There i s a c t i v e p a r t i c i p a t i o n by N a t i v e I n d i a n s i n 
the commercia l f i s h e r y and a s s o c i a t e d i n d u s t r i e s 
(such as f i s h p r o c e s s i n g p l a n t s ) i n the n o r t h c o a s t 
r e g i o n . There have been some e s t i m a t e s made o f the 
p o p u l a t i o n s o f I n d i a n Bands i n v o l v e d i n the 
commercia l f i s h e r y (McKay 1977) by g e o g r a p h i c 
reg i o n s . 

A comprehensive study of the s o c i o - e c o n o m i c 
i m p l i c a t i o n s o f the proposed t e r m i n a l to n a t i v e 
f i s h e r i e s i s addressed by the S o c i o - E c o n o m i c 
Working G r o u p . However, p e r t i n e n t a spec t s are 
g i v e n h e r e . 

N a t i v e Food F i s h e r y 

S o c i o - e c o n o m i c a spec t s c o n c e r n i n g the t r a n s p o r t o f 
o i l were o v e r - s i m p l i f i e d and i n c o m p l e t e l y 
c o n s i d e r e d i n the Termpol S u b m i s s i o n . Of 
p a r t i c u l a r importance i s the u t i l i z a t i o n o f 
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the marine r e s o u r c e s by N a t i v e I n d i a n s . The N a t i v e 
I n d i a n peop le o f the n o r t h c o a s t r e g i o n r e l y on a 
wide v a r i e t y o f marine r e s o u r c e s for f o o d , 
i n c l u d i n g k e l p s , h e r r i n g spawn, sa lmon, a b a l o n e , 
sea u r c h i n s , clams and c r a b s . For i n s t a n c e , a long 
the proposed tanker r o u t e , I n d i a n s at K i t k a t l a Bay , 
H a r t l e y Bay , and o ther v i l l a g e s depend 
s i g n i f i c a n t l y upon these marine r e s o u r c e s for f o o d . 
The p o t e n t i a l impacts o f an o i l s p i l l upon t h e i r 
l i f e s t y l e m e r i t s c o n s i d e r a b l e a t t e n t i o n and needs 
to be r e c o g n i z e d and w e l l documented. 

F i s h i n g areas for the c a p t u r e o f h e r r i n g for food 
are not shown on r e s o u r c e maps i n the Termpol 
S u b m i s s i o n ; h e r r i n g net f i s h i n g K i t k a t l a I n l e t i s 
not shown. 

There i s some documentat ion o f the B r i t i s h Columbia 
I n d i a n salmon food f i s h e r y , but o n l y for a few 
s p e c i f i c areas such as the F r a s e r R i v e r system 
( B e n n e t t , 1973) . A s o c i o - e c o n o m i c a n a l y s i s by W. 
McKay, o f N a t i v e I n d i a n p a r t i c i p a t i o n i n the B . C . 
salmon f i s h e r y , i s i n p r e p a r a t i o n by the F i s h e r i e s 
and Mar ine S e r v i c e , Department o f F i s h e r i e s and the 
E n v i r o n m e n t . 

In g e n e r a l , i n f o r m a t i o n on the number o f salmon 
c a p t u r e d and the number o f boats and people 
p a r t i c i p a t i n g i n the food f i s h e y i s i n a c c u r a t e , 
p r i m a r i l y due to an absence o f s y s t e m a t i c d a t a 
c o l l e c t i o n . C o n s e q u e n t l y d a t a on c a t c h and e f f o r t 
are b e l i e v e d to be c o n s i d e r a b l y u n d e r e s t i m a t e d 
(McKay, 1977) . 

There i s l i t t l e documentat ion o f o ther marine 
r e s o u r c e s which are u t i l i z e d i s the n a t i v e food 
f i s h e r y . 

R e c r e a t i o n a l F i s h e r y 

The v a l u e s o f the marine r e s o u r c e s for r e c r e a t i o n a l 
purposes shou l d r e c e i v e more a t t e n t i o n than t h a t 
g i v e n i n the S u b m i s s i o n , p a r t i c u l a r l y r e g a r d i n g the 
impact o f an o i l s p i l l . 

The h i g h r e s i d e n t u t i l i z a t i o n o f the e n v i r o n m e n t ' s 
r e s o u r c e s w i l l c e r t a i n l y be a f f e c t e d by an o i l 
s p i l l . Depending upon the p r o x i m i t y o f the s p i l l , 
a l a r g e number o f beaches w i l l become c o n t a m i n a t e d , 
a f f e c t i n g marine r e c r e a t i o n a l a c t i v i t i e s . 
A v a i l a b l e d a t a on r e c r e a t i o n a l a c t i v i t i e s are 
l i m i t e d to an o n - s i t e s tudy o f the K i t i m a t R i v e r 
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( S i n c l a i r 1975) , area s p o r t s c a t c h e s for the Queen 
C h a r l o t t e I s l a n d s and for o ther s t a t i s t i c a l a r e a s , 
and some ang ler i n f o r m a t i o n from P r o v i n c i a l 
s o u r c e s . A l t h o u g h the i n f o r m a t i o n i s b r i e f and not 
s i t e s p e c i f i c , the surveys suggest a h i g h 
p a r t i c i p a t i o n i n outdoor a c t i v i t i e s , for example, 
40% o f a l l households i n K i t i m a t p a r t i c i p a t e i n 
some outdoor r e c r e a t i o n ( S i n c l a i r 1975) . 
T h e r e f o r e , a l though the p o p u l a t i o n i s low, the 
usage i s very h i g h and shou ld r e c e i v e more 
a t t e n t i o n , p a r t i c u l a r l y r e g a r d i n g the impact o f an 
o i l s p i l l . The Submiss ion a l s o does not l y cover 
addequateaspects such as tanker s h o r e l i n e ards to 
wash, h a z s m a l l c r a f t s , n a t i v e t r a v e l , usage and 
s h o r e l i n e a e s t h e t i c v a l e s . 

2 The Impacts Upon F i s h e r i e s R e s u l t i n g from Minor and 
Major S i n g l e or M u l t i p l e O i l S p i l l s 

O i l s p i l l s and the a s s o c i a t e d acute and c h o n i c 
e f f e c t s may impair f i s h e r y v a l u e s i n many ways, for 
example, through p r e v e n t i o n o f h a r v e s t s , t a i n t i n g 
o f c a t c h e s , m o r t a l i t y o f the h a r v e s t e d s p e c i e s 
( d i r e c t l y and through s u b l e t h a l e f f e c t s ) and 
through s h o r t and long term damage to s u p o r t i n g 
ecosys tems . 

Assumpt ions c o n s i d e r e d m i s l e a d i n g a r e a made i n the 
Termpol S u b m i s s i o n r e g a r d i n g the o p e r a t i o n s o f 
f i s h i n g f l e e t s i n the event o f a major o i l s p i l l . 
Such o p e r a t i o n s as the changing or gear to take 
p a r t i n another f i s h e r y or the u t i l i z a t i o n o f 
a l t e r n a t e f i s h i n g grounds are h i g h l y u n l i k e l y as 
most boats have s p e c i f i c types o f g e a r , and are 
r e s t r i c t e d to areas w i t h o u t f i s h i n g c l o s u r e s , and 
where c o n c e n t r a t i o n s o f t h e i r p o t e n t i a l c a t c h are 
to be found . 

3 C o n f l i c t s o f Normal O p e r a t i o n s w i t h the F i s h i n g 
F l e e t 

A number o f s p e c i f i c comments can be made w i t h 
r e s p e c t to the d e t a i l s p r e s e n t e d i n the Termpol 
S u b m i s s i o n . These d e t a i l s are i t e m i z e d as f o l l o w s : 

(a) F i s h e r i e s O p e r a t i o n s Map 

( i ) The g i l l n e t t i n g areas shown are r e a s o n a b l y 
a c c u r a t e for most o f the areas except for 
W r i g h t Sound, Whale C h a n n e l , and Lewis 
C h a n n e l , where g i l l n e t t e r s use the e n t i r e 
a r e a . They are not c o n c e n t r a t e d i n groups 



as i n d i c a t e d on the map but tend to be 
d i s p e r s e d . T h u s , the tanker movement 
c o u l d pose c o n s i d e r a b l e c o n f l i c t w i t h 
s e i n e and g i l l n e t f l e e t s i n these a r e a s . 

( i i ) T r o l l e r s cover a much broader area than 
was shown i n the Termpol S u b m i s s i o n . 

(b) F i s h i n g V e s s e l O p e r a t i o n s Survey 

( i ) T h i s survey was r e a s o n a b l y a c c u r a t e l y 
documented i n the Termpol S u b m i s s i o n . 

( i i ) T a b l e 3 o f t h i s survey i s m i s l e a d i n g as 
the type o f gear used may f l u c t u a t e w i d e l y 
from y e a r - t o - y e a r and month- to -month . 

( i i i ) (Page 23) I t i s h i g h l y improbable t h a t 
"tanker d e l a y due to f i s h i n g o p e r a t i o n s 
w i l l be r a r e " . T h e r e are c o n c e n t r a t i o n s 
o f g i l l n e t t e r s and s e i n e r s i n Browning 
E n t r a n c e , P r i n c i p e C h a n n e l , S q u a l l y 
C h a n n e l , and W r i g h t Sound t h a t w i l l have 
the p o t e n t i a l to cause d e l a y s i n tanker 
movement. 

( i v ) The s tatement t h a t the tanker r o u t e a v o i d s 
the areas o f g r e a t e s t f i s h i n g v e s s e l 
d e n s i t y i s not n e c e s s a r i l y t r u e . A r o u t e 
down the west c o a s t o f Queen C h a r l o t t e 
I s l a n d s then a c r o s s Hecate S t r a i t would 
a v o i d more f i s h i n g v e s s e l s . However, 
v e s s e l s i n S q u a l l y C h a n n e l , W r i g h t Sound 
and Douglas Channel c o u l d not be a v o i d e d . 

E x p e r i e n c e i n J u a n de Fuca S t r a i t s suggests t h a t 
commerc ia l t r a f f i c moving through c o n c e n t r a t i o n s o f 
f i s h i n g v e s s e l s under poor v i s i b i l i t y c r e a t e s a 
major r i s k for the s m a l l e r v e s s e l s . 

There are no p r o v i s i o n s i n the document for 
e x p e d i t i n g the remunera t ion to f i shermen i n the 
event o f c o l l i s i o n or l o s s o f g e a r . A f a s t e r 
p r o c e s s to indemni fy f i shermen who l o s e gear shou ld 
be s p e c i f i e d . 

.4 B e n e f i t s to the F i s h i n g F l e e t 

In view of the c o m p l e x i t y o f o p e r a t i o n s a s s o c i a t e d 
w i t h the p r o p o s a l to b r i n g o i l i n t o K i t i m a t , 
improvements would be made which would b e n e f i t 
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the f i s h i n g f l e e t s . These would i n c l u d e such items 
as improved h y d r o g r a p h i c c h a r t s , communicat ion 
systems, weather f o r e c a s t i n g s and n a v i g a t i o n a l 
a i d s . 

.5 Recommend S t u d i e s 

Some major d e f i c i e n c i e s i n the Termpol S u b mis s ion 
might be remedied by a program which would i n v o l v e 
an i n t e g r a t e d a n a l y s i s o f the r i s k t o , and 
s o c i o - e c o n o m i c i m p l i c a t i o n s f o r , the c o a s t a l a r a o f 
N o r t h e r n B . C . Such a s tudy would i n c l u d e the n o r t h 
and e as t c o a s t s o f the Queen C h a r l o t t e I s l a n d s and 
the main land c o a s t a l a r e a w i t h i n the p r o b a b l e zone 
o f i n f l u e n c e o f an o i l s p i l l . Such a s tudy would 
i n v o l v e d e t a i l e d assessment o f : 

(a) The p o t e n t i a l s o c i o - e c o n o m i c impact on 
r e s i d e n t s , i n c l u d i n g : 

( i ) Impact o f tanker t r a f f i c and wake on 
f l o a t i n g and shore f a c i l i t i e s and shore 
u t i l i z a t i o n . 

( i i ) Losses i n a e s t h e t i c and r e c r e a t i o n a l 
v a l u e s . 

(b) The c u l t u r a l , s o c i a l and economic impacts on 
N a t i v e I n d i a n s . 

(c) Impacts upon the commercia l f i s h i n g i n d u s t r y , 
i n c l u d i n g c l o s u r e t i m e s , gear l o s s e s , v e s s e l 
i n s u r a n c e , and d i r e c t f i s h i n g l o s s e s . 

The study would u t i l i z e i n f o r m a t i o n on r o u t i n g , 
anchorage s i t e s , v e s s e l f r e q u e n c i e s and speeds , 
o p e r a t i o n a l impact , and s p i l l i m p a c t s . 

A p r o b a b i l i t y model w i t h r e s p e c t to these 
r e l a t i o n s h i p s would need to be d e v e l o p e d . 

F i s h i n g O p e r a t i o n 

More a c c u r a t e i n f o r m a t i o n i n f o r m a t i o n i s r e q u i r e d 
on the movement o f f i s h i n g v e s s e l s a long the 
proposed tanker r o u t e ( s ) . T h i s may r e q u i r e 
i n t e n s i v e a e r i a l o b s e r v a t i o n and photography d u r i n g 
the f i s h i n g season . 



Documentat ion o f the f i s h i n g grounds a long the 
proposed tanker r o u t e ( s ) which may be i n c o n f l i c t 
w i t h tanker t r a f f i c i s r e q u i r e d as are d e t a i l s o f 
the a l t e r n a t e f i s h i n g grounds t h a t c o u l d be 
u t i l i z e d . The proced u re to be f o l l o w e d when there 
i s a l a r g e c o n c e n t r a t i o n o f g i l l n e t t e r s or s e i n e r s 
o p e r a t i n g a long the proposed tanker r o u t e ( s ) was 
o u t l i n e d by the proponent i n supplementary 
i n f o r m a t i o n p r o v i d e d . 

6 Review o f Supplemented I n f o r m a t i o n ( V o l . V I I Termpol 
Submiss ion) 

A r e q u e s t was made to the proponent for a d d i t i o n a l 
i n f o r m a t i o n r e g a r d i n g f i s h e r y a c t i v i t i e s on the 
proposed tanker r o u t e ( Q u e s t i o n (39) . 

In response the proponent has s t a r t e d a review of 
f i e l d r e p o r t s from F i s h e r i e s and Mar ine S e r v i c e 
p a t r o l b o a t s , to p r o v i d e more d e t a i l e d i n f o r m a t i o n 
on f i s h i n g v e s s e l s o p e r a t i n g on the proposed tanker 
r o u t e . As s t a t e d i n the p r o p o n e n t ' s response to 
Q u e s t i o n 39, u n l i k e o ther s h i p s or tug and barge 
tows, t a n k e r s would not have the o p t i o n to choose 
u n s p e c i f i e d a l t e r n a t e passages to a v o i d a f i s h i n g 
a r e a . 

The proponent i s a l s o r e l y i n g on improved 
communicat ions i n the a r e a o f the tanker r o u t e and 
i s a d v i s i n g the F i s h e r i e s and Mar ine S e r v i c e to 
r e p o r t more s i t e s p e c i f i c d e t a i l s on th l o c a t i o n o f 
the f i s h i n g f l e e t t h a t may r e q u i r e a d d i t i o n a l 
p a t r o l boats and p e r s o n n e l . The proponent a d v i s s 
t h a t tanker w i l l a lmost always be a b l e to n e g o t i a t e 
her way through a l a r g e c o n c e n t r a t i o n o f f i s h i n g 
v e s s e l s w i t h o u t d i s r u p t i o n o f f i s h i n g a c t i v i t i e s or 
damage o f f i s h i n g g e a r . The problem o f 
f a c i l i t a t i n g compensat ion for c o l l i s i o n s or l o s s o f 
f i s h i n g gear i s s t i l l not a d d r e s s e d . 

An assessment o f the s o c i o - e c o n o m i c i m p l i c a t i o n s o f 
the o p e r a t i o n and p o s s i b l e o i l s p i l l s for N a t i v e 
p e o p l e , r e s i d e n t s , and those u t i l i z i n g f i s h e r y 
r e s o u r c e s a long the tanker r o u t e and i n the 
t e r m i n a l a r e a was reques ted ( Q u e s t i o n 45 ) . T h i s 
i n f o r m a t i o n has not ye t been p r o v i d e d . 
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A i r Q u a l i t y / G e n e r a l 

O i l t a n k e r s are proposed to be unloaded at K i t i m a t 
us ing t h e i r own pumps. Under these c o n d i t i o n s , the 
s tack emmissions would c o n s t i t u t e a source o f 
gaseous p o l l u t a n t s . I t shou ld be noted t h a t , under 
c e r t a i n c i r c u m s t a n c e , these e m i s s i o n s toge ther w i t h 
those from the tank farm would r a i s e the l e v e l o f 
gaseous p o l l u t a n t s a l r e a d y p r e s e n t from o ther 
i n d u s t r y i n the K i t i m a t a r e a . 

The proponent was reques ted to p r o v i d e e s t i m a t e s o f 
the maximum e m i s s i o n r a t e , d u r a t i o n and t o t a l 
e m i s s i o n s o f h y d r o - c a r b o n s , n i t r o u s o x c i d e s , s u l f u r 
d i o x c i d e and p a r t i c u l a t e s e x p e c t e d f r o m v e s s e l s 
o f f - l o a d i n g and b a l l a s t i n g at the t e r m i n a l . He was 
f u r t h e r reques ted to e v a l u a t e the e f f e c t s o f these 
e m i s s i o n s i n t y p i c a l and adverse c o n d i t i o n s o f 
d i s p e r s a l i n the a r e a , to d i s c u s s the e f f e c t s o f 
these a d d i t i o n a l e m i s s i o n s conf i rmed wi th the 
expected e m i s s i o n s from the tank farm, and to 
d i s c u s s the e f f e c t s on v e g e t a t i o n , w i l d l i f e , human 
h e a l t h and a e s t h e t i c s . A response has not y e t been 
p r o v i d e d by the proponent . 

M e t e o r o l o g i c a l F a c t o r s 

D i s p e r s i o n o f gaseous p o l l u t a n t s i s dependent on 
wind d i r e c t i o n and speed, and an a tmospher ic 
s t a b i l i t y . P o l l u t a n t s may be "washed-out" by 
p r e c i p i t a t i o n . Smog can be induced 
p h o t o - c h e m i c a l l y by s u n l i g h t . 
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The proposed K i t i m a t O i l P o r t i s at the head o f the 
K i t i m a t Arm o f Douglas Channel which toge ther w i t h 
the K i t i m a t R i v e r form a n o r t h - s o u t h v a l l e y f l a n k e d 
by mountains i n excess o f 3000 F e e t e l e v a t i o n . 
Winds are c o n s t r a i n e d by t h i s v a l l e y to blow i n 
g e n e r a l l y n o r t h or south d i r e c t i o n s . 

F i g u r e s 8 and 9 are a n a l y s e s o f winds at K i t i m a t 
Towns i te and K i t i m a t S m e l t e r . They c l e a r l y 
demonstrate the dominance o f s o u t h e r l y and 
n o r t h e r l y winds at both s i t e s . S o u t h e r l y winds 
predominate i n s p r i n g , summer and f a l l w h i l e 
n o r t h e r l y or n o r t h w e s t e r l y winds predominate i n 
w i n t e r . Mean wind speeds (mph) are l i g h t but 
s t r o n g e s t w i t h w i n t e r out f low winds . Calm winds 
are i n f r e q u e n t . 

S u r f a c e - b a s e d i n v e r s i o n s are f r e q u e n t . In s p r i n g 
and summer these are due to m i l d e r P a c i f i c a i r 
o v e r - r u n n i n g the s u r f a c e a i r l a y e r s which are 
c o o l e d by c o n t a c t w i t h the sea s u r f a c e . In w i n t e r , 
they are due to out f low o f c o l d s u r f a c e based 
A r c t i c a i r i n the v a l l e y bot tom. The e s t i m a t e d 
p e r c e n t a g e f requency or occur ranee o f s u r f a c e - b a s e d 
i n v e r s i o n s i s as f o l l o w s : 

Winter Spr ing Summer F a l l 

L a t e A f t e r n o o n 40 55 50 40 
E a r l y Morning 65 67 62 57 

Mean p r e c i p i t a t i o n summaries for K i t i m a t Towns i te 
and K i t i m a t (Smel ter ) are g i v e n i n T a b l e I . 
Measurab le p r e c i p i t a t i o n i s r e c o r d e d on an average 
o f 195 days per year and ranges from 11 days i n 
J u l y to 22 i n December. 

On the a v e r a g e , K i t i m a t Towns i te r e c e i v e s 1417 
hours o f b r i g h t s u n l i g h t a n n u a l l y ; t h i s v a l u e i s 
some o f lowest o f any s i t e i n B . C . Because o f the 
l a t i t u d e , the i n t e n s i t y o f the s o l a r r a d i a t i o n i s 
much lower than i t i s i n C a l i f o r n i a , for example . 

Because o f the h igh f requency o f i n v e r s i o n s and the 
p r e v a i l i n g s o u t h e r l y w inds , there w i l l be p e r i o d s , 
p a r t i c u l a r l y i n summer, when c o n c e n t r a t i o n s o f 
p o l l u t a n t s i n the K i t i m a t V a l l e y i n c l u d i n g K i t i m a t 
T o w n s i t e , w i l l be i n c r e a s e d by e m i s s i o n s from the 
u n l o a d i n g s h i p s and from the tank farm. "Wash-out" 
from the f r e q u e n t and r a t h e r heavy p r e c i p i t a t i o n 
w i l l m i t i g a t e t h i s somewhat. I t i s c o n s i d e r e d 
u n l i k e l y t h a t p h o t o - c h e m i c a l smog c o u l d become a 
s e r i o u s p r o b l e m . 
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I t i s recommended tha t the proponent be a g a i n 
reques ted to p r o v i d e the i n f o r m a t i o n p r e v i o u s l y 
r e q u e s t e d . F u r t h e r , i t i s recommended t h a t the 
proponent be r e q u i r e d to ensure t h a t a program o f 
a i r - q u a l i t y m o n i t o r i n g be c o n t i n u e d to ensure t h a t 
the o b j e c t i v e s o f the C l e a n A i r A c t are met. Smoke 
e m i s s i o n s would have to comply w i t h the A i r 
P o l l u t i o n R e g u l a t i o n s o f the Canada S h i p p i n g A c t . 

5.7 A e s t h e t i c and H e r i t a g e Resources 

The proponent has commented on the p o s s i b l e impact 
o f the p r o j e c t on e c o l o g i c a l l y s p e c i a l a r e a s , i t s 
a r c h e o l o g i c a l and h i s t o r i c r e s o u r c e s . Taken 

<•** toge ther these r e s o u r c e s i n c l u d e the s p e c i a l 
q u a l i t i e s o f s c e n i c grandeur and i s o l a t i o n and 
comprise an important p a r t o f the a t t r a c t i o n o f the 
a r e a to the v i s i t o r , and to the r e s i d e n t s . 

The Subm i s s i on i d e n t i f i e s the e x i s t e n c e o f the 
t a n g i b l e r e s o u r c e s such as p r o v i n c i a l l y d e d i c a t e d 

™" e c o l o g i c a l r e s e r v e s and map r e s e r v e s and the 
r e c o r d e d and suspected e x i s t e n c e o f a l a r g e number 
o f a r c h e l o g i c a l s i t e s . However, the Submiss ion i s 
c o n s i d e r e d to s u b s t a n t i a l l y u n d e r r a t e s the 
i n t a n g i b l e v a l u e s p r e s e n t , such as s c e n i c and 
w i l d e r n e s s q u a l i t i e s . 

* - The Submiss ion c o n c l u d e s that there w i l l be no 
impact on t h i s c a t e g o r y o f r e s o u r c e s from normal 
o p e r a t i o n s o f the tanker o p e r a t i o n and t e r m i n a l 

!«* sys tem. On the c o n t r a r y , t a k i n g i n t o account the 
i n t a n g i b l e q u a l i t i e s mentioned above, t h e r e would 
a lmost c e r t a i n l y be some e f f e c t on the s c e n i c and 

m w i l d e r n e s s q u a l i t i e s from the normal o p e r a t i o n . 

The S u b m i s s i o n i d e n t i f i e d the p o t e n t i a l impact o f 
^ shore based c l e a n - u p o p e r a t i o n s , i n the event o f an 

o i l s p i l l , on a r c h e o l o g i c a l and h i s t o r i c s i t e s " i f 
c a r e i s not taken to a v o i d i d e n t i f i e d s e n s i t i v e 
areas" (Volume I I I , page 5 -56 ) . However, the 
Submiss ion notes t h a t both a r c h e o l o g i c a l and 
h i s t o r i c s i t e s are p o o r l y surveyed i n some o f the 
areas a long the proposed route (Volume I I I , ages 

— 4-21, 4 -22 ) . The surveys and mapping o f s e n s i t i v e 
areas proposed as p a r t o f the c o n t i n g e n c y p l a n n i n g 
does not i n c l u d e the c o m p l e t i o n o f a r c h e o l o g i c a l 
and h i s t o r i c s i t e s s u r v e y s , which would p r o v i d e 
some assurance t h a t these s e n s i t i v e areas would 
indeed be i d e n t i f i e d and a v o i d e d . 

•Mi 



Land and V e g e t a t i o n 

Some r e f e r e n c e has a l r e a d y been made to land and 
v e g e t a t i o n i n S e c t i o n 8 . 5 . 7 . There are f u r t h e r 
l a n d and v e g e t a t i o n c o n s i d e r a t i o n s which have not 
been ment ioned , and which r e l a t e more to the 
c o n s t r u c t i o n and o p e r a t i o n o f the proposed t e r m i n a l 
and marine systems. W h i l e , the emphasis has been 
p l a c e d on marine a s p e c t s , t h e r e w i l l undoubted ly be 
some impact on the l and and v e g e t a t i o n o f the areas 
a f f e c t e d . In p a r t i c u l a r , t h e r e w i l l be p o t e n t i a l 
f or impact at the marine t e r m i n a l s i t e and at o ther 
s i t e s which may be u t i l i z e d for o ther purposes such 
as for the s t o r a g e o f o i l s p i l l conta inment 
equipment , or the d i s p o s a l o f wastes a r i s i n g from 
the c l e a n - u p o f a major o i l s p i l l . 

F i r s t o n - t h e - g r o u n d a c t i v i t i e s w i l l be the c o n t r o l 
and l o c a t i o n s u r v e y s . These o p e r a t i o n s w i l l be 
c a r r i e d out by s m a l l work crews and w i l l take p l a c e 
i n advance o f the main c l e a r i n g and c o n s t r u c t i o n . 
The p r i n c i p a l e n v i r o n m e n t a l c o n c e r n s which a r i s e 
from survey a c t i v i t i e s r e l a t e to s l o p e s t a b i l i t y 
and e r o s i o n , f i r e h a z a r d , and p o s s i b l e s i l t a t i o n . 

F o l l o w i n g the l o c a t i o n surveys there w i l l be t e s t 
d r i l l i n g and c l e a r i n g , ground p r e p a r a t i o n and 
f i n a l l y c o n s t r u c t i o n . Some p o t e n t i a l for impact i s 
p o s s i b l e from these a c t i v i t i e s ; f o r example, 
t e r r a i n and a e s t h e t i c d i s t u r b a n c e , e r o s i o n and 
s i l t a t i o n , s p i l l a g e o f f u e l s , and d i s t u r b a n c e o f 
b i r d s by n o i s e , and o t h e r s . 

The t e r m i n a l and i t s acces s road and p i p e l i n e are 
l o c a t e d on a s teep h i l l s i d e which s l o p e s d i r e c t l y 
i n t o K i t i m a t Arm. C o n s i d e r a b l e t e r r a i n d i s t u r b a n c e 
i n the immediate a r a and removal o f v e g e t a t i o n , 
w i l l be r e q u i r e d to e s t a b l i s h the f a c i l i t y . The 
h i l l s i d e scar w i l l be prominent as viewed from the 
water and the E a s t e r n shore o f the Arm, but l e s s 
n o t i c e a b l e from the d i r e c t i o n o f the K i t i m a t 
T o w n s i t e . 

I t shou ld be noted t h a t these p o s s i b l e impacts were 
not reviewed i n any g r e a t d e p t h , as i t was f e l t 
t h a t these were minor r e l a t i v e to the impacts 
p r e d i c t e d w i t h r e s p e c t to t e r m i n a l and marine 
a s p e c t s as o u t l i n e d i n o ther s e c t i o n s . 



C o n c l u s i o n s and Recommendations 

An e n v i r o n m e n t a l assessment review o f the Termpol 
Submiss ion was c o n d u c t e d . T h i s review i n c l u d e d the 
i d e t i f i c a t i o n o f d e f i c i e n c i e s i n the S u b m i s s i o n , a 
c a r e f u l assessment o f the d e t a i l s , and a 
p r e l i m i n a r y review of the p r o p o n e n t ' s supplementary 
i n f o r m a t i o n . The review d i d not have the b e n e f i t 
o f the p r o p o n e n t ' s complete responses to the 
reques t for supplementary i n f o r m a t i o n , some o f 
which c o u l d o n l y be p r o v i d e d i f l o n g - t e r m s t u d i e s 
are c o n d u c t e d . 

P o r t s i t e and r o u t e s e l e c t i o n are c o n s i d e r e d to be 
among the most s i g n i f i c a n t c o n s i d e r a t i o n s w i t h 
r e s p e c t to o i l p o r t development . D e t a i l s o f s i t e 
s e l e c t i o n need a p p r o p r i a t e c o n s i d e r a t i o n . G i v e n 
t h a t K i t i m a t i s the s e l e c t e d s i t e , three p o s s i b l e 
r o u t e s need to be f u l l y a s s e s s e d . I t was c o n c l u d e d 
t h a t the proponent has not adequate ly assessed the 
p o r t s i t e and the route a l t e r n a t i v e s . I t i s 
recommended, t h e r e f o r e , t h a t p o r t s i t e and marine 
r o u t e a l t e r n a t i v e s be more c o m p r e h e n s i v e l y assessed 
i n terms of e n v i r o n m e n t a l i m p l i c a t i o n s . 

F u r t h e r h y d r o g r a p h i c i n f o r m a t i o n i s r e q u i r e d i n the 
r e l e v a n t seaward approaches to K i t i m a t to meet 
modern n a v i g a t i o n a l s a f e t y requ irements o f deep 
d r a f t v e s s e l s . H y d r o g r a p h i c s u r v e y s sh ou ld be 
conducted i n P r i n c i p l e C h a n n e l , Dixon E n t r a n c e and 
Hecate S t r a i t . Depending upon the outcome of 
surveys to be c a r r i e d out i n 1977 by the Canadian 
H y d r o g r a p h i c S e r v i c e , f u r t h e r survey a c t i v i t y might 
be n e c e s s a r y . As w e l l , more comprehensive 
i n v e s t i g a t i o n s o f Anger Anchorage shou ld be c a r r i e d 
out to de termine i t s s u i t a b i l i t y as an anchorage . 

T i d a l c u r r e n t surveys shou ld be c a r r i e d out i n the 
same areas as h y d r o g r a p h i c s u r v e y s . A three year 
oceanograph ic program shou ld be undertaken c o v e r i n g 
Douglas Channel and E a s t Hecate S t r a i t . Such a 
program should i n c l u d e f i e l d o b s e r v a t i o n s of 
o c e a n o g r a p h i c parameters and the development of 
v e r t i c a l l y i n t e g r a t e d n u m e r i c a l models . 

T i d a l c u r r e n t i n f o r m a t i o n i s g r o s s l y l a c k i n g to 
suppor t the development of o i l s p i l l s c e n a r i e s . 
There i s a p a u c i t y o f p h y s i c a l and c h e m i c a l 
o c e a n o g r a p h i c i n f o r m a t i o n for n o r t h e r n B . C . w a t e r s . 
T h i s i n f o r m a t i o n i s r e q u i r e d i n the assessment o f 
p o s s i b l e impacts upon marine environment q u a l i t y . 



The p r o p o n e n t ' s s u b m i s s i o n i s c o n s i d e r e d d e f i c i e n t 
i n p r o v i d i n g a comprehensive d i s c u s s i o n o f the 
meteoro logy o f the B . C . n o r t h c o a s t and o f the 
m e t e o r o l o g i c a l s e r v i c e s r e q u i r e d . I t was 
c o n c l u d e d t h a t : 

(1) Adverse weather c o n d i t i o n s would , at t i m e s , 
i n t r o d u c e the problem o f d i f f i c u l t n a v i g a t i o n 
c o n d i t i o n s and the r i s k o f s e r i o u s o i l 
p o l l u t i o n , and c o u l d hamper c l e n - u p o p e r a t i o n s 
i n the event o f an o i l s p i l l . However, the 
l a c k o f m e t e o r o l o g i c a l d a t a , p a r t i c u l a r l y for 
c r i t i c a l s e c t i o n s o f the r o u t e such as Wright 
Sound, makes i t i m p o s s i b l e to e s t i m a t e the 
r i s k i n q u a n t i t a t i v e t erms . I t was 
recommended t h a t t h i s d e f i c i e n c y be overcome. 

(2) I t was a l s o c o n s i d e r e d e s s e n t i a l t h a t for any 
proposed o p e r a t i o n , the o p e r a t i o n a l 
m e t e o r o l o g i c a l l i m i t s be c l e a r l y d e f i n e d and 
t h a t measures be taken to improve the 
m e t e o r o l o g i c a l s e r v i c e s i n su p p or t o f the 
o p e r a t i o n . 

There i s no doubt t h a t t h e r e are s i g n i f i c a n t 
f i s h e r y r e s o u r c e s i n the n o r t h c o a s t r e g i o n . 
F u r t h e r documentat ion and s t u d i e s o f the f i s h e r y 
r e s o u r c e w i l l not a l t e r our assessment t h a t the 
proposed tanker r o u t e ( through Dixon E n t r a n c e , 
e tc ) has an ex tremely h i g h p o t e n t i a l f or major 
adverse impact on the f i s h e r y r e s o u r c e s i n the 
v i c i n i t y o f the r o u t e . 

I f the p r o j e c t were to p r o c e e d , then f u r t h e r 
documentat ion and s t u d i e s o f f i s h e r y r e s o u r c e s 
would be r e q u i r e d . F i e l d s t u d i e s shou ld be 
c a r r i e d out for a l l s easons , for one or more 
y e a r s . S h o r t term s t u d i e s as p r e v i o u s l y 
undertaken by the proponent are c o n s i d e r e d to be 
i n a d e q u a t e . I t i s neces sary to document f i s h e r y 
r e s o u r c e s a long a l t e r n a t e tanker r o u t e s to b e t t e r 
e v a l u a t e the a s s o c i a t e d r i s k s to the environment 
o f any proposed o i l t r a n s p o r t . Enhancement o f 
sa lmonid s t o c k s w i l l i n c r e a s e the f i s h e r y 
p o t e n t i a l o f the n o r t h c o a s t . T h i s program shou ld 
not be viewed as a means to overcome the e f f e c t s 
o f o i l s p i l l a g e . 

An o i l s p i l l c o u l d dec imate major s e a b i r d 
p o p u l a t i o n s . The Canadian Government has an 
o b l i g a t i o n for the p r e s e r v a t i o n and c o n s e r v a t i o n 
of s e a b i r d s under the 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 , the Canada W i l d l i f e A c t 1973 and Canada' s 
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N a t i o n a l W i l d l i f e P o l i c y and Program 1966. 
I n f o r m a t i o n p r o v i d e d to p e r m i t assessment o f the 
route l e a s t d e t r i m e n t a l to s e a b i r d p r e s e r v a t i o n and 
c o n s e r v a t i o n was c o n s i d e r e d to be i n a d e q u a t e . I t 
was recommended t h a t f i e l d i n v e s t i g a t i o n s o f at 
l e a s t one y e a r ' s d u r a t i o n be conducted to p r o v i d e 
comprehens ive i n f o r m a t i o n on s e a b i r d p o p u l a t i o n s , 
t h e i r d i s t r i b u t i o n and c o n g r e g a t i o n by season and 
for v a r t i o u s s p e c i e s a long the proposed and 
a l t e r n a t e r o u t e s to the t e r m i n a l . T h i s i n f o r m a t i o n 
would enable the i d e n t i f i c a t i o n o f the optimum 
r o u t e from the marine b i r d p o i n t o f v iew. 

I t i s g e n e r a l l y accepted t h a t o i l s p i l l s are 
i n e v i t a b l e as a r e s u l t o f the proposed o i l t e r m i n a l 
o p e r a t i o n . The e f f e c t o f such s p i l l s to the 
b i o l o g i c a l r e s o u r c e s , and the s o c i o - e c o n o m i c 
e f f e c t s , c o u l d be s e r i o u s . I t was c o n c l u d e d t h a t 
concerns r e l a t i n g to the s t a t e o f p r e p a r e d n e s s , the 
l e v e l o f e f f e c t i v e n e s s o f o i l s p i l l countermeasures 
and r e l a t e d s o c i o - e c o n o m i c mat t er s were not 
adequate ly addressed by the proponent . 

O i l s p i l l r i s k a n a l y s i s , comprehensive o i l s p i l l 
s c e n a r i o s , and v i a b l e , r e a l i s t i c c o n t i n g e n c y p l a n s 
for "most l i k e l y " and for "worst p o s s i b l e " cases o f 
minor and major o i l s p i l l s ( s i n g l e and m u l t i p l e ) 
are r e q u i r e d for the proposed and a l t e r n a t e marine 
r o u t e s , and o i l t e r m i n a l . R i s k t o , and p r o t e c t i o n 
o f b i o l o g i c a l r e s o u r c e s and s o c i o - e c o n o m i c concerns 
as a r e s u l t o f an o i l s p i l l and i t s s p i l l 
countermeasures must be s p e c i f i c a l l y a d d r e s s e d . 

The n o r t h c o a s t commercia l f i s h e r y i s important to 
the economy o f B r i t i s h C o l u m b i a . However, there i s 
a g e n e r a l l a c k o f s i t e s p e c i f i c i n f o r m a t i o n on 
f i s h e r i e s r e s o u r c e u t i l i z a t i o n . There i s a c t i v e 
p a r t i c i p a t i o n by N a t i v e I n d i a n s i n the commercia l 
f i s h e r y an a s s o c i a t e d i n d u s t r i e s . A d d i t i o n a l l y , 
many n a t i v e I n d i a n s depend s i g n i f i c a n t l y upon 
v a r i o u s marine r e s o u r c e s for f o o d . 

Some major d e f i c i e n c i e s i n the Termpol s u b m i s s i o n 
shou ld be remedied by the recommended s t u d i e s 
r e l a t i n g to f i s h e r y o p e r a t i o n s and s o c i o - e c o n o m i c 
i m p a c t s . 

The u t i l i z a t i o n o f the marine r e s o u r c e s for 
r e c r e a t i o n a l purposes should r e c e i v e more a t t e n t i o n 
than t h a t g i v e n in the Termpol S u b m i s s i o n , 
p a r t i c u l a r l y w i t h r e s p e c t to the p o s s i b l e impact o f 
an o i l s p i l l on t h i s r e s o u r c e . 
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O i l s p i l l s and the a s s o c i a t e d acute and c h r o n i c 
e f f e c t s may impair F i s h e r i e s through p r e v e n t i o n o f 
h a r v e s t s , t a i n t i n g o f c a t c h e s , m o r t a l i t y o f the 
h a r v e s t a b l e s p e c i e s and through long and s h o r t term 
damage to s u p p o r t i n g ecosys tems . In the event t h a t 
a f i s h e r y r e s o u r c e i s a f f e c t e d by a an o i l s p i l l 
such o p e r a t i o n s as the changing o f f i s h i n g gear to 
take p a r t i n another f i s h e r y or the u t i l i z a t i o n o f 
a l t e r n a t e f i s h i n g grounds are h i g h l y u n l i k e l y i n 
most c a s e s . I t was c o n s i d e r e d t h a t tanker movement 
c o u l d r e s u l t i n c o n s i d e r a b l e c o n f l i c t w i t h f i s h i n g 
f l e e t s . The p o s s i b i l i t i e s o f f a c i l i t a t i n g 
compensat ion to f i shermen i n the event o f c o l l i s i o n 
or l o s s o f gear i s not addressed by the p r o p o n e n t . 

A s s o c i a t e d w i t h the p r o j e c t are improvements which 
would b e n e f i t the f i s h i n g f l e e t s i n c l u d i n g improved 
h y d r o g r a p h i c c h a r t s , communicat ion sys tems , weather 
s e r v i c e s and n a v i g a t i o n a l a i d s . 

I t was c o n c l u d e d t h a t t h e r e may be some i n c r e a s e i n 
the l e v e l o f a tmospher ic p o l l u t i o n i n the K i t i m a t 
A r e a as a r e s u l t o f e m i s s i o n s from the o f f - l o a d i n g 
t a n k e r s and the tank farm. However, the t y p e s , 
r a t e s and impact o f these e m i s s i o n s have not been 
e s t a b l i s h e d . I t was recommended t h a t the proponent 
p r o v i d e t h i s i n f o r m a t i o n d u r i n g the p l a n n i n g s tage 
o f the o p e r a t i o n , and f u r t h e r t h a t i f n e c e s s a r y the 
proponent ensure t h a t a program o f a i r q u a l i t y 
m o n i t o r i n g be m a i n t a i n e d to ensure t h a t the 
o b j e c t i v e s of the C l e a n A i r A c t w i l l be met. 

The s c e n i c and w i l d e r n e s s q u a l i t i e s o f the n o r t h e r n 
B . C . c o a s t a l a r e a c o n t r i b u t e to the v a l u e s o f the 
a r e a ' s a e s t h e t i c and h e r i t a g e r e s o u r c e s . The 
h i g h l y s e n s i t i v e and v u l n e r a b l e a r e a s , however, are 
not d e f i n e d to the degree c o n s i d e r e d e s s e n t i a l for 
t h e i r p r o t e c t i o n or p r e s e r v a t i o n . I t was 
recommended, t h e r e f o r e , t h a t p r e - o p e r a t i o n a l 
surveys shou ld i n c l u d e c o m p l e t i o n o f r e c o n n a i s s a n c e 
s u r v e y s for h i s t o r i c and a r c h e o l o g i c a l s i t e s a long 
a l l s h o r e l i n e s which might be a f f e c t e d by o i l s p i l l 
countermeasures . 

P o s s i b l e adverse impacts to l and and v e g e t a t i o n 
i n c l u d e s l o p e f a i l u r e s , e r o s i o n , f i r e , s i l t a t i o n , 
f u e l s p i l l a g e , d i s t u r b a n c e to w i l d l i f e and o t h e r s . 
Whi l e these may be c o n s i d e r e d minor r e l a t i v e to 
impacts p r e d i c t e d to r e s u l t from t e r m i n a l and 
marine a s p e c t s , they s h o u l d , n e v e r t h e l e s s , be 
min imized to the ex tent r e a d i l y p o s s i b l e . I t was 



recommended t h e r e f o r e , t h a t a p p r o p r i a t e measures 
w i t h r e s p e c t to t i m i n g , e r o s i o n c o n t r o l , b l a s t i n g 
and c o n t r o l o f d e l e t e r i o u s m a t e r i a l s must be 
deve loped for the c o n s t r u c t i o n o f l a n d - b a s e d 
f a c i l i t i e s so as to min imize the p o s s i b l e adverse 
e n v i r o n m e n t a l impacts d u r i n g the c o n s t r u c t i o n s tage 
o f proposed p r o j e c t development . 


