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PREFACE 

The a p p e n d i c e s w h i c h appear h e r e i n a r e i n t e n d e d as t e c h n i c a l 
and m e t h o d o l o g i c a l s u p p l e m e n t s t o a p r e v i o u s volume e n t i t l e d " P o t e n t i a l 
P a c i f i c C o a s t O i l P o r t s : A C o m p a r a t i v e E n v i r o n m e n t a l R i s k A n a l y s i s " . 

W h i l e t h a t f i r s t vo lume was h e a v i l y e d i t e d f o r c o n c i s e n e s s and 
c o m p r e h e n s i v e n e s s , t h i s one underwent v e r y l i t t l e e d i t i n g . C o n s e q u e n t l y , 
some o f t he a p p e n d i c e s a r e l e n g t h y and d e t a i l e d . However , t hey c o u l d be 
o f b e n e f i t t o t h o s e who w i s h t o a p p r e c i a t e more o f t he b a c k g r o u n d t o the 
o v e r a l l s t u d y m e t h o d o l o g y and d a t a s o u r c e s . 

B i b l i o g r a p h i c r e f e r e n c e s a p p e a r i n g i n the t e x t o f t h i s 
a p p e n d i c e s volume c a n be found i n the S e l e c t e d B i b l i o g r a p h y l o c a t e d a t 
the end o f Volume I and Volume I I . 

S h o u l d f u r t h e r t e c h n i c a l d e t a i l o r c l a r i f i c a t i o n be sough t f o r 
s p e c i f i c p o r t i o n s o f Volume I I , a u t h o r s i d e n t i f i e d f o l l o w i n g each 
a p p e n d i x o r l i b r a r i e s o f t he f o l l o w i n g a g e n c i e s c a n be c o n t a c t e d : 

A t m o s p h e r i c E n v i r o n m e n t S e r v i c e 
C a n a d i a n W i l d l i f e S e r v i c e 
E n v i r o n m e n t a l Management S e r v i c e 
E n v i r o n m e n t a l P r o t e c t i o n S e r v i c e 
F i s h e r i e s and M a r i n e S e r v i c e 
I n s t i t u t e o f Ocean S c i e n c e s 
P a c i f i c B i o l o g i c a l S t a t i o n 
P a c i f i c E n v i r o n m e n t I n s t i t u t e 

ENVIRONMENT CANADA 
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APPENDIX I 

SOME MARINE ENVIRONMENTAL EFFECTS OF OIL POLLUTION 

The m a r i n e e n v i r o n m e n t a l e f f e c t s o f o i l p o l l u t i o n have been 
f r e q u e n t l y summar ized i n the l i t e r a t u r e on t h e s u b j e c t , e . g . , H o u l t , 
1969; NATO, 1970 ; C o w e l l , 1 9 7 1 ; NAS, 1 9 7 3 , 1 9 7 5 ; P e t e r s , 1974 ; A P I , 1977 ; 
GESAMP, 1977 ; V e r n b e r g e t a l , 1977 . P e r h a p s t h e g r e a t e s t knowledge on 
t h e e f f e c t s o f a ma jo r s p i l l i n Canada o r i g i n a t e d f rom t h e E a s t C o a s t 
d i s a s t e r o f t h e t a n k e r ARROW i n F e b r u a r y , 1970 (MOT, 1 9 7 0 ) . The METULA 
s p i l l o f f T i e r r a d e l Fuego o c c u r r e d i n c o n d i t i o n s s i m i l a r t o t h o s e 
e x i s t i n g on t h i s c o a s t ; MESA i n B o u l d e r , C o l o r a d o i s p r e s e n t l y 
r e s e a r c h i n g t h a t s p i l l . 

I n s p i t e o f such r e s e a r c h , t h e r e i s s t i l l no t a c o n s i s t e n t , 
c l e a r and c o m p r e h e n s i v e u n d e r s t a n d i n g o f t h e e c o l o g i c a l i m p a c t s o f 
s p i l l e d o i l . T h i s i s no doubt due i n l a r g e p a r t t o t h e c o n s i d e r a b l e 
number o f v a r i a b l e s i n v o l v e d , such as t y p e o f o i l , s ea s t a t e , s h o r e l i n e 
c h a r a c t e r i s t i c s , l a t i t u d e and o t h e r s . D e p e n d i n g on t h e s e v a r i a b l e s and 
on s l i c k a r e a s i z e , o i l s p i l l c l e a n u p s can be e x t r e m e l y c o s t l y w i t h t h e 
b r e a k u p o f a m o d e s t - s i z e d t a n k e r ( 5 0 , 0 0 0 t o n s ) , l e a d i n g t o c l e a n u p c o s t s 
o f s e v e r a l m i l l i o n d o l l a r s ( S i t t i g , 1 9 7 4 ) . A s m a l l s p i l l o f about 100 
t o n s i n o u t e r B u r r a r d I n l e t f rom the c o l l i s i o n o f t h e B r i t i s h f r e i g h t e r 
ERAWAN and t h e J a p a n e s e f r e i g h t e r SUN DIAMOND on Sep tember 2 5 , 1 9 7 3 , c o s t 
i n e x c e s s o f h a l f a m i l l i o n d o l l a r s f o r c l e a n u p , b e c a u s e o f t h e r a t h e r 
a e s t h e t i c a l l y s e n s i t i v e a r e a ( C a u l f e i l d C o v e ) t h a t was h e a v i l y a f f e c t e d . 
A n o t h e r c o m p l i c a t i o n , as d e m o n s t r a t e d by the e c o l o g i c a l a f t e r m a t h o f t h e 
TORREY CANYON c l e a n u p a l o n g the s o u t h w e s t e r n c o a s t o f E n g l a n d i n 1967 , i s 
t h a t t he e f f e c t s o f e m u l s i f i e r s , d e t e r g e n t s and o t h e r c l e a n u p c h e m i c a l s 
on m a r i n e l i f e c a n be f a r more d e v a s t a t i n g t h a n the e f f e c t o f o i l i t s e l f 
( S m i t h , 1 9 6 8 ) . A l t e r n a t i v e l y , the r e l a t i v e l y s m a l l (400 t o n ) o i l s p i l l 
f rom t h e Panaman ian motor v e s s e l VANLENE i n a remote p a r t o f B a r k l e y 
Sound on wes t V a n c o u v e r I s l a n d e x h i b i t e d r a t h e r m i n i m a l e c o l o g i c a l impac t 
( Q u a y l e , 1 9 7 4 ) . As a r e s u l t o f e x p e r i e n c e on o i l s p i l l c l e a n u p 
p r o c e d u r e s , p a r t i c u l a r l y i n the U n i t e d K i n g d o m , t h e I n t e r - G o v e r n m e n t a l 
M a r i t i m e C o n s u l t a t i v e O r g a n i z a t i o n has i s s u e d a manua l on o i l p o l l u t i o n 
w i t h p r a c t i c a l i n f o r m a t i o n on means o f d e a l i n g w i t h o i l s p i l l a g e s (IMCO, 
1 9 7 2 ) . 

A number o f f a c t o r s must be t a k e n i n t o c o n s i d e r a t i o n when 
a s s e s s i n g t h e i m p a c t s o f an o i l s p i l l . O i l i s f a r f rom b e i n g a u n i q u e 
c h e m i c a l compound w i t h s p e c i f i c p h y s i c a l and c h e m i c a l c h a r a c t e r i s t i c s . I t 
i s a m i x t u r e o f many c o n s t i t u e n t s , each h a v i n g d i f f e r e n t c h e m i c a l 
p r o p e r t i e s and c o m p o s i t i o n . F o r e x a m p l e , t h e c r u d e o i l f rom A l b e r t a i s 
c o n s i d e r e d t o be " s w e e t " ( l o w s u l f u r c o n t e n t ) , whereas t h a t f rom P rudhoe 
Bay i s " s o u r " ( h i g h s u l f u r c o n t e n t ) . I n t h e I n t e r n a t i o n a l C o n v e n t i o n on 
t h e P r e v e n t i o n o f P o l l u t i o n f rom S h i p s (IMCO, 1 9 7 3 ) , an a t t e m p t was made 
t o s e p a r a t e o i l s i n t o two b a s i c g r o u p s : w h i t e o i l s and b l a c k o i l s . 

The w h i t e o i l s a r e g e n e r a l l y t h e r e f i n e d p r o d u c t s , s u c h as 
g a s o l i n e , k e r o s e n e and d i e s e l f u e l . They a r e the more v o l a t i l e , l i g h t e r 
f r a c t i o n s w h i c h a r e removed f i r s t i n p e t r o l e u m r e f i n i n g . A l t h o u g h 

I - l 



u s u a l l y more t o x i c t o a q u a t i c l i f e t h a n c r u d e o i l and t h e h e a v i e r f u e l 
o i l s , t h e y a r e s h o r t - l i v e d when s p i l l e d b e c a u s e o f r a p i d e v a p o r a t i o n and 
d i s p e r s i o n on t h e w a t e r s u r f a c e . 

The b l a c k o i l s , c o n s i s t i n g o f c r u d e s and such heavy f u e l o i l s 
as B u n k e r C , a r e g e n e r a l l y no t a c u t e l y t o x i c t o a q u a t i c o r g a n i s m s , bu t 
a r e c o m p a r a t i v e l y l o n g - l i v e d on the w a t e r s u r f a c e when s p i l l e d . They 
fo rm p e r s i s t e n t t a r r y r e s i d u e s w h i c h may f o u l beaches f o r some t i m e . 
S h o r e l i n e s p r o t e c t e d f rom wave a c t i o n ( l o w - e n e r g y b e a c h e s ) may show 
e v i d e n c e o f an o i l s p i l l f o r as l o n g as f i v e y e a r s o r more , as n o t e d on 
t h e Nova S c o t i a c o a s t f o l l o w i n g t h e ARROW o i l s p i l l ( V a n d e r m e u l e n and 
G o r d o n , 1 9 7 6 ) . The more e x p o s e d c o a s t l i n e s , where wave a c t i v i t y i s 
g e n e r a l l y c o n t i n u o u s and o f t e n v i g o r o u s ( h i g h - e n e r g y b e a c h e s ) , w i l l 
u s u a l l y be c l e a n s e d o f o i l r e s i d u e s r a p i d l y by n a t u r a l f l u s h i n g a c t i o n . 

B e s i d e s wave a c t i o n , t e m p e r a t u r e i s an i m p o r t a n t p h y s i c a l 
f a c t o r i n t h e n a t u r a l d i s p e r s i o n and d e g r a d a t i o n o f o i l . B a c t e r i a l 
a c t i v i t y may be s l o w e d down t o a v i r t u a l s t a n d s t i l l a t s u b - f r e e z i n g 
t e m p e r a t u r e s . T h e r e i s a b i g d i f f e r e n c e i n t h e r a t e w i t h w h i c h o i l 
deg rades by b a c t e r i a l a c t i o n i n t h e t r o p i c s and i n A r c t i c r e g i o n s . A g a i n , 
t h e e x p e r i e n c e o f t h e ARROW o i l s p i l l , w h i c h o c c u r r e d i n t h e l a t t e r p a r t 
o f t h e w i n t e r o f 1969-70 when i c e and snow were s t i l l p r e s e n t , 
d e m o n s t r a t e d t h e e f f e c t s o f s h o r e i c e and low t e m p e r a t u r e t o t h e C a n a d i a n 
A t l a n t i c C o a s t o i l c l e a n - u p team. F o r t u n a t e l y , s u b - f r e e z i n g t e m p e r a t u r e s 
a r e c o m p a r a t i v e l y r a r e a l o n g the P a c i f i c C o a s t , bu t t h e r e have been 
w i n t e r s o f f r e e z i n g c o n d i t i o n s i n n e a r s h o r e c o a s t a l w a t e r s f o r p e r i o d s o f 
a week o r more . 

1.1 F I S H E R I E S 

The i m p a c t s o f o i l on f i s h e r i e s a r e u s u a l l y most s e v e r e i n 
e s t u a r i e s and o t h e r c o a s t a l w a t e r s . By f a r t h e most a c u t e e f f e c t s o c c u r 
where egg and l a r v a l s t a g e s o f f i s h and o t h e r a q u a t i c o r g a n i s m s a r e 
e x p o s e d t o p e t r o l e u m h y d r o c a r b o n s . S t u d i e s have shown t h a t c e r t a i n 
h y d r o c a r b o n f r a c t i o n s , such as b e n z e n e , c a n be p a r t i c u l a r l y l e t h a l t o 
eggs and l a r v a e o f h e r r i n g and anchovy ( S t r u h s a k e r e t a l , 1 9 7 4 ) . E v e n 
c r u d e o i l s have been shown t o be q u i t e t o x i c to eggs and l a r v a e o f 
A t l a n t i c s p e c i e s o f c o d , h e r r i n g and p l a i c e ( K u h n h o l d , 1 9 7 2 ) . I t s h o u l d 
be n o t e d t h a t l o s s e s t o f i s h e r i e s may no t be l i m i t e d t o f i s h k i l l e d 
d i r e c t l y o r i n d i r e c t l y by o i l , bu t c o u l d a l s o i n c l u d e p rogeny t h a t w o u l d 
have e n t e r e d t h e f i s h e r i e s had t h e p o t e n t i a l spawners no t been k i l l e d o r 
r e p r o d u c t i v e b e h a v i o u r i m p a i r e d . I n some c a s e s , p a r t i c u l a r l y f o r 
s a l m o n i d s , i m p a c t s f rom a s e r i o u s s p i l l c o u l d l a s t f o r d e c a d e s . 

I n r e l a t i o n t o t h e f i s h e r i e s on t h e B r i t i s h C o l u m b i a C o a s t , t h e 
p r i n c i p a l impac t o f an o i l s p i l l w o u l d be on t h e s p a w n i n g o f P a c i f i c 
h e r r i n g , C l u p e a h a r e n g u s p a l l a s i . T h i s s p e c i e s spawns i n i n t e r t i d a l 
e e l g r a s s and o t h e r v e g e t a t i o n , as w e l l as on s h o r e r o c k s when no 
v e g e t a t i o n i s a v a i l a b l e . I t may spawn any t i m e f rom l a t e J a n u a r y t o 
e a r l y J u l y , a l t h o u g h peak s p a w n i n g o c c u r s f rom the l a s t week i n F e b r u a r y 
t o t h e t h i r d week i n A p r i l . As a r u l e , s p a w n i n g o c c u r s l a t e r i n t h e 
s e a s o n on t h e 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 t h a n on t h e s o u t h c o a s t . 
H e r r i n g eggs r e q u i r e about 20 days t o h a t c h and a r e u s u a l l y most 
s e n s i t i v e t o p o l l u t a n t s d u r i n g the f i r s t f o u r days o f i n c u b a t i o n . 
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Although there is no experimental information on the effects of crude o i l 
on Pacif ic herring eggs or larvae, the results of Kuhnhold (1972) are a 
good indication that crude o i l would be toxic to them. Because of the 
habit of Pacif ic herring of spawning in intert idal and shallow subtidal 
zones, i t could be expected that herring eggs would be exposed to high 
concentrations of o i l in the event of an o i l s p i l l . If an o i l s p i l l were 
to cover clusters of herring eggs, 100% mortality might be anticipated. 
Not only would the o i l film be directly toxic, but i t also could block 
respiration of the eggs. Moreover, i t is known that once herring eggs 
start to die, adjacent eggs are adversely affected because of the release 
of hatching enzymes so that, in effect, a chain reaction is in i t ia ted . 

If an o i l s p i l l occurred after the herring eggs were hatched, 
there could s t i l l be severe damage to local stocks because of the impact 
on the larvae. During the f irs t two or three weeks of larval l i f e , the 
herring are essentially planktonic, dr i f t ing with nearshore currents in 
the upper metre of water (usually in the surface 15 cm during the f irs t 
few days). They are extremely vulnerable to petroleum hydrocarbons at 
this stage. Herring-roe-on-kelp would be rendered unmarketable in the 
event of contamination by an o i l s p i l l . While this represents only a 
small proportion of the total herring production on the B.C. coast, i t 
must be taken into special consideration, because i t supports a native 
Indian fishery, particularly in the Queen Charlotte Islands area. 

Adult herring would probably be the least susceptible of the 
l i f e stages to the adverse effects of an o i l s p i l l . However, because of 
the present character of the herring fishery wherein the product is 
primarily roe for export as human food, there could be a tainting problem 
arising from the exposure of adults to even traces of o i l in the water. A 
major o i l s p i l l would probably require closure of the local herring 
fishery to avoid producing a tainted product. 

Salmonids, on the average, would be less vulnerable to a 
coastal o i l s p i l l than Pacific herring. However, because of their 
anadromous nature and the fact that they spend considerable time in 
e s t u a r i e s and o t h e r c o a s t a l waters on t h e i r seaward m i g r a t i o n , they c o u l d 
be adversely affected by o i l or o i l dispersants. The estuarine and other 
nearshore nursery areas for juvenile salmonids could be rapidly covered 
by o i l from a nearshore s p i l l , with the o i l not only being toxic to the 
young salmonids themselves, but equally as important, also destroying the 
food organisms on which they feed. Adult migration to spawning grounds 
could also be disrupted i f hydrocarbons interfered with chemical homing 
pattern cues. 

The groundfish resources along the B.C. coast would be expected 
to be one of the fisheries least affected by an o i l s p i l l . Again, the 
impact would be greatest on egg and larval stages. English sole, 
Parophrys vetulus, have pelagic eggs which sometimes float right at the 
surface and would be extremely vulnerable to an o i l film. Lingcod, 
Ophiodon elongatus, usually spawn in deep water, but occasionally lay 
clusters of eggs in the shallow subtidal or lower intert idal zones. Under 
these circumstances, the eggs would be quite vulnerable to o i l pollution. 
Larvae of a l l groundfish species would be seriously affected by an o i l 
s p i l l , i f they spent any time in the upper five metres. 
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A m a j o r e f f e c t on g r o u n d f i s h c o u l d s tem f rom the use o f s i n k i n g 
a g e n t s , s u c h as s t e a r a t e d c h a l k and t r e a t e d s a n d , t o combat o i l 
p o l l u t i o n . I n s u c h an e v e n t t h e b o t t o m f i s h e s and t h e i r h a b i t a t s , as 
w e l l as f i s h i n g a c t i v i t y , w o u l d be a f f e c t e d i n t h e same way as i n 
d i s p o s a l o f s o l i d s and c o n t a i n e d w a s t e ( W a l d i c h u k , 1 9 6 1 ) . A l t h o u g h 
s t e a r a t e d c h a l k ( C r a i e de Champagne) was u s e d e x t e n s i v e l y o f f t he F r e n c h 
c o a s t f o l l o w i n g t h e TORREY CANYON d i s a s t e r , i t s f u r t h e r use e l s e w h e r e has 
been d i s c o u r a g e d b e c a u s e o f t h e a d v e r s e e c o l o g i c a l i m p a c t s t h a t i t has 
had on t h e b e n t h o s and b e n t h i c h a b i t a t s . On t h e B r i t i s h C o l u m b i a c o a s t , 
P a c i f i c c o d , Gadus m a c r o c e p h a l u s , an i m p o r t a n t c o m m e r c i a l s p e c i e s , c o u l d 
be s e r i o u s l y a f f e c t e d by o i l - s i n k i n g a g e n t s b e c a u s e i t l a y s i t s eggs on 
the b o t t o m i n deep w a t e r a t some d i s t a n c e o f f s h o r e . 

S h r i m p and prawn r e s o u r c e s c o u l d be a f f e c t e d by o i l as w e l l as 
by a g e n t s u s e d t o d i s p e r s e o r s i n k i t . I n t he l a r v a l s t a g e s , t h e s e 
c r u s t a c e a n s a r e n e a r t he s u r f a c e and c o u l d s u f f e r d i r e c t l y f rom o i l 
t o x i c i t y . C r a b s i n s h a l l o w w a t e r may s u f f e r d i r e c t a d v e r s e e f f e c t s f rom 
a s p i l l a n d , i n most i n s t a n c e s o f e v e n l i g h t e x p o s u r e t o p e t r o l e u m 
p r o d u c t s , t he f l e s h w o u l d become t a i n t e d and i n e d i b l e . T h i s was found t o 
be t h e c a s e w i t h c r a b s ( p l u s c l ams and o y s t e r s ) f o l l o w i n g t h e d e i s e l o i l 
s p i l l i n Nanoose Bay on M a r c h 9 , 1972 ( F . B e r n a r d , p e r s o n a l 
c o m m u n i c a t i o n ) . I n t i m e , g i v e n c l e a n w a t e r , such s h e l l f i s h c o u l d c l e a n s e 
t h e m s e l v e s o f p e t r o l e u m h y d r o c a r b o n s , b u t a heavy s p i l l o f o i l on a beach 
c o u l d f i r s t d e s t r o y s h e l l f i s h p o p u l a t i o n s b e c a u s e o f s m o t h e r i n g and 
t o x i c i t y . 

The B r i t i s h C o l u m b i a c o a s t has p o p u l a t i o n s o f o t h e r 
i n v e r t e b r a t e s p e c i e s most o f w h i c h a r e u n e x p l o i t e d a t t he p r e s e n t t i m e . 
T h e r e a r e l a r g e p o p u l a t i o n s o f m u s s e l s , M y t i l u s e d u l i s , on the i n s i d e 
c o a s t and the much l a r g e r M . c a l i f o r n i a n u s on the e x p o s e d o u t e r c o a s t . 
E x c e p t i n s p e c i a l c a s e s , t h e s e s p e c i e s a r e u n u t i l i z e d f o r human f o o d . 
V i r t u a l l y t he w h o l e c o a s t has beds o f a b a l o n e , H a l i o t i s k a m t c h a t k a n a , 
w h i c h a r e e x p l o i t e d , and s e a u r c h i n s , S t r o n g y l o c e n t r o t u s f r a n c i s c a n u s , 
now b e i n g c o n s i d e r e d f o r c o m m e r c i a l p r o d u c t i o n . T h e r e a r e two m a i n a r e a s 
o f s c a l l o p s , P a t i n o p e c t e n c a u r i n u s : one a r o u n d Rose S p i t on t h e 
n o r t h e a s t s i d e o f Queen C h a r l o t t e I s l a n d s and t h e o t h e r i n T r i n c o m a l i 
C h a n n e l , b e t w e e n A c t i v e P a s s and Mayne I s l a n d i n t h e G u l f I s l a n d s . S m a l l 
a r e a s a l o n g t h e w h o l e B . C . c o a s t a r e u sed f o r b r e e d i n g by the s q u i d , 
L o l i g o o p a l e s c e n s , w h i c h i s no t h a r v e s t e d a t p r e s e n t . T h e r e a r e a l s o 
s c a t t e r e d p o p u l a t i o n s on the c o a s t o f s e a c u c u m b e r s , P a r a s t i c h o p u s 
c a l i f o r n i c u s , and o c t o p i , O c t o p u s s p p . The h a b i t a t s o f a l l s p e c i e s o f 
i n v e r t e b r a t e s c o u l d be a f f e c t e d by an o i l s p i l l , bu t p r o b a b l y the ma jo r 
i m p a c t w o u l d be on the eggs and l a r v a e , w h i c h a r e p e l a g i c i n most c a s e s . 

A p a r t f rom the v a r i o u s b i o l o g i c a l i m p a c t s o f o i l d e s c r i b e d i n 
t h i s s e c t i o n , t h e r e a r e , o f c o u r s e , c o n s i d e r a b l e s o c i a l and economic 
i m p l i c a t i o n s w i t h r e s p e c t t o c o m m e r c i a l and r e c r e a t i o n a l f i s h e r i e s . 
(These a r e d e a l t w i t h i n s o c i a l and economic p o r t i o n s o f Volume I . ) 

1.2 ECOSYSTEMS 

T h e r e have b e e n few c a r e f u l s t u d i e s c o n d u c t e d on t h e e f f e c t s o f 
o i l on m a r i n e e c o s y s t e m s . T h i s i s i n p a r t o w i n g t o the f a c t t h a t o i l 
s p i l l s s e l d o m a l l o w adequa te p r e p a r a t i o n f o r " b e f o r e " i n v e s t i g a t i o n s , so 
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t h a t " a f t e r " s t u d i e s can have an adequa te b a s i s f o r c o m p a r i s o n . Howeve r , 
some o i l s p i l l s have o c c u r r e d i n a r e a s where s c i e n t i f i c teams c o u l d be 
b r o u g h t q u i c k l y i n t o a c t i o n to examine a l l a s p e c t s o f the m a r i n e 
p o l l u t i o n p r o b l e m . The ARROW o i l s p i l l was one o f t h e s e (MOT, 1970) and 
c e r t a i n s t u d i e s on the e f f e c t s o f t h i s s p i l l c o n t i n u e d f o r s e v e r a l y e a r s 
a f t e r t h e i n c i d e n t o c c u r r e d ( V a n d e r m e u l e n and G o r d o n , 1 9 7 6 ) . No 
e m u l s i f i e r s were u sed on t h i s o i l s p i l l and t h e r e was no e v i d e n c e o f h i g h 
m o r t a l i t y o f i n t e r t i d a l f l o r a and f auna o r o f f i s h and p l a n k t o n . However , 
t h e r e was l o c a l i z e d damage to such i n t e r t i d a l l i f e as c r a b s , l i m p e t s and 
a l g a e , p r o b a b l y t h r o u g h s m o t h e r i n g (Thomas, 1 9 7 3 ) . A summary o f ma jo r 
o i l s p i l l s f o l l o w e d by s t u d i e s o f t h e i r b i o l o g i c a l impac t i s g i v e n i n the 
N a t i o n a l Academy o f S c i e n c e s r e p o r t " P e t r o l e u m i n the M a r i n e E n v i r o n m e n t " 
( 1 9 7 5 ) . 

One o f the e a r l i e s t o i l p o l l u t i o n s t u d i e s was on the e f f e c t s o f 
a 6 0 , 0 0 0 b a r r e l d i e s e l o i l s p i l l by t h e TAMPICO MARU on the c o a s t o f B a j a 
C a l i f o r n i a , M e x i c o ( N o r t h , 1 9 6 7 ) . T h i s was a d e v a s t a t i n g o i l s p i l l , w i t h 
m a s s i v e d e s t r u c t i o n o f i n t e r t i d a l and s h a l l o w s u b t i d a l a n i m a l s , because 
o f t he h i g h t o x i c i t y o f d i e s e l o i l . A c u r i o u s a l t e r a t i o n o f the 
e c o s y s t e m a p p a r e n t l y o c c u r r e d as a r e s u l t o f t he d e s t r u c t i o n o f s e a 
u r c h i n s , w h i c h g r a z e on young s h o o t s o f k e l p and o t h e r a q u a t i c 
v e g e t a t i o n . A l u x u r i a n t g r o w t h o f seaweeds d e v e l o p e d w i t h i n months o f 
t he o i l s p i l l because o f r e d u c t i o n i n g r a z i n g by u r c h i n s . The b i o t a was 
g e n e r a l l y 90% r e s t o r e d a f t e r 3 o r 4 y e a r s , b u t t h e r e l a t i v e abundance o f 
c e r t a i n s p e c i e s r e m a i n e d somewhat changed even a f t e r 12 y e a r s ( M i t c h e l l 
e t a l , 1 9 7 0 ) . 

The i n t e n s i v e s t u d i e s on the e f f e c t s o f t h e TORREY CANYON o i l 
s p i l l i n 1967 o f f the s o u t h w e s t c o a s t o f E n g l a n d have been n o t e d a l r e a d y 
( S m i t h , 1 9 6 8 ) . The re was v e r y h i g h m o r t a l i t y o f i n t e r t i d a l s h o r e l i f e 
( i n v e r t e b r a t e s and a l g a e ) , m a i n l y due t o the use o f t o x i c e m u l s i f i e r s . 
F i s h e r i e s and p l a n k t o n were a p p a r e n t l y u n a f f e c t e d , bu t some 1 0 , 0 0 0 b i r d s 
were k i l l e d . 

A s p i l l o f 4 , 5 0 0 b a r r e l s o f N o . 2 f u e l o i l f rom t h e FLORIDA a t 
West Falmouth, M a s s a c h u s e t t s , i n September, 1969 , l e d to some i n t e n s i v e 
s t u d i e s by s c i e n t i s t s f rom the Woods H o l e O c e a n o g r a p h i c I n s t i t u t i o n 
( B l u m e r and S a s s , 1972 ; B l u m e r e t a l , 1 9 7 3 ) . They found s e v e r e p o l l u t i o n 
o f the s u b l i t t o r a l z o n e , w i t h a 95% k i l l o f a l l f auna i n c l u d i n g many 
f i s h , worms, m o l l u s c s , c r a b s , l o b s t e r s and o t h e r i n v e r t e b r a t e s . The 
l o c a l s h e l l f i s h i n d u s t r y was s e v e r e l y a f f e c t e d and W i l d H a r b o r was s t i l l 
c l o s e d to s h e l l f i s h f i s h i n g i n M a y , 1974 . 

The e f f e c t s o f o i l p o l l u t i o n on f l o r a and f auna i n the B l a c k 
Sea have been r e p o r t e d by M i r o n o v ( 1 9 7 2 ) . He n o t e d t h a t o i l p r o d u c t s a r e 
t o x i c t o p h y t o p l a n k t o n and t h a t t h e r e a r e d i f f e r e n c e s i n s e n s i t i v i t y 
be tween s p e c i e s . He found t h a t o i l and o i l p r o d u c t s a t 0 . 0 0 1 m l / 1 
a c c e l e r a t e d the d e a t h o f z o o p l a n k t o n , bu t g e n e r a l l y the r e d u c t i o n i n 
s u r v i v a l t i m e s o f t h e s e t i n y m a r i n e a n i m a l s a t t h i s c o n c e n t r a t i o n o f o i l 
was l e s s t h a n 20%. D e v e l o p i n g f i s h eggs were found t o be h i g h l y 
s e n s i t i v e , and eggs o f Rhombus m a e o t i c u s d i e d on the s econd day i n s e a 
w a t e r c o n t a i n i n g o i l and o i l p r o d u c t s i n c o n c e n t r a t i o n s o f 1 0 - ^ and 10" 
m l / 1 . 
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S t r a u g h a n (1976) c o n d u c t e d a s t u d y on the s u b l e t h a l e f f e c t s o f 
n a t u r a l c h r o n i c e x p o s u r e t o p e t r o l e u m i n the m a r i n e e n v i r o n m e n t o f f t he 
c o a s t o f S o u t h e r n C a l i f o r n i a where t h e r e a r e n a t u r a l o i l s e e p s . The 
m a r i n e e c o s y s t e m o f f C o a l O i l P o i n t , an a r e a o f n a t u r a l o i l seepage i n t o 
S a n t a B a r b a r a C h a n n e l , was compared w i t h c o n t r o l s i t e s where t h e r e was no 
c h r o n i c e x p o s u r e t o o i l . P e t r o l e u m h y d r o c a r b o n s were found i n t i s s u e s o f 
some, b u t n o t a l l , m a r i n e a n i m a l s i n t he C o a l O i l P o i n t a r e a . T h e r e was 
no e v i d e n c e f o r c o n t i n u e d a c c u m u l a t i o n o f p e t r o l e u m h y d r o c a r b o n s i n the 
t i s s u e s o f m a r i n e o r g a n i s m s o f f C o a l O i l P o i n t . No e f f e c t s on g r o w t h o r 
r e p r o d u c t i o n were d e m o n s t r a t e d i n the m u s s e l , M y t i l u s c a l i f o r n i a n u s , t he 
b a r n a c l e s , B a l a n u s g l a n d u l a and C h t h a m a l u s f i s s u s , t h e a b a l o n e , H a l i o t i s 
r u f e s c e n s , H . c o r r u g a t a , H . f u l g e n s and H . s o r e n s e n i , o r t he s e a u r c h i n , 
S t r o n g y l o c e n t r o t u s p u r p u r a t u s . A r e d u c t i o n o f b r o o d i n g r a t e was n o t e d i n 
the b a r n a c l e , P o l l i c i p e s p o l y m e r u s , and an i n c r e a s e d t o l e r a n c e t o o i l was 
o b s e r v e d i n M . c a l i f o r n i a n u s , as c o n f i r m a t i o n o f f i n d i n g s f o l l o w i n g the 
S a n t a B a r b a r a o i l s p i l l . The C o a l O i l P o i n t s t u d y was d e s i g n e d b a s i c a l l y 
i n t e rms o f i n t e r - s p e c i e s c o m p a r i s o n r a t h e r t h a n as a c o m p a r a t i v e 
communi ty s t u d y . T h e r e i s o b v i o u s l y s t i l l a g r e a t need f o r f u r t h e r 
c a r e f u l s t u d y o f t he e f f e c t o f o i l s p i l l s on m a r i n e c o m m u n i t i e s . 

PREPARED BY: M. Waldichuck, P a c i f i c Environment I n s t i t u t e . 



APPENDIX I I 

OCEANOGRAPHIC FEATURES OF THE WEST COAST OF B R I T I S H COLUMBIA 

II.1 NORTHEAST PACIFIC OCEAN 

To examine the physical oceanography of the coastal waters of 
Bri t i sh Columbia, i t is f i rs t necessary to have some understanding of the 
water properties and large-scale oceanic processes of the adjacent ocean, 
the subarctic east Paci f ic . 

Water Properties 

In the subarctic Paci f ic , the water column can be characterized 
by three distinct layers or "zones" (Doe, 1955): 

- the surface or seasonal zone about 100 meters deep 
with variable temperature and essentially constant 
sa l in i ty . The water properties here vary with 
season and location. Near the coast, the sal ini ty 
of the surface zone decreases and becomes less 
uniform due to runoff from the land. A continuous 
sal inity gradient is found in the surface zone 
somewhat further off the coast. 

- the halocline layer beneath the surface zone, which 
is approximately 60 meters thick. The temperature 
changes l i t t l e but the sal inity increases rapidly 
with depth. This transit ional layer is quite 
stable with l i t t l e transfer of water. 

- a lower zone where both temperature and sal inity 
change gradually with depth to the bottom. 

Currents and Large Scale Circulation 

The surface circulation of the northeast Pacif ic for summer and 
winter is shown in Figures II.1 and II.2. The principal oceanic current 
to influence the West Coast of B.C. is the Alaskan gyre which diverts 
north from the eastward-flowing subarctic current (at about 45°N in 
winter) and flows along the coast of Vancouver Island. It continues past 
the Queen Charlottes and subsequently circulates counterclockwise around 
the entire shoreline of the Gulf of Alaska to the Aleutian Islands. At 
this point, i t divides with one branch turning south to join the 
subarctic current again and one branch flowing to the Bering Sea through 
the Aleutian Islands- In the summer, the Alaskan gyre appears to turn 
north closer to 50°N, so that the west coast of Vancouver Island is more 
influenced by the south-flowing Cal i fornia current. Both the Alaska and 
Cal i fornia currents are weak and easily influenced by storms and strong 
winds. The Cal i fornia current especially tends to be variable in speed 
and direction (Boisvert, 1969). The northward flow of the Alaska current 
is stronger in the winter. 

The Davidson current is not a permanent ocean current, but 
rather a seasonal surface current, flowing northward in a narrow str ip 
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approximately 64 kilometers wide along the coasts of C a l i f o r n i a and 
Oregon from October to March - the most pronounced flow occurring i n 
January. I t can a t t a i n speeds of up to 100 cm/sec and may penetrate 
Vancouver Island coastal waters; winter current measurements (Huyer and 
Huggett, 1976) 25 and 50 kilometers o f f Tofino on the west coast of 
Vancouver Island show a persistent northward surface flow with an average 
net speed of 25 cm/sec in December and January. The Davidson current may 
be caused p a r t l y by the southeast winter coastal winds and p a r t l y by the 
C a l i f o r n i a undercurrent. The C a l i f o r n i a undercurrent (Halpern, 1977) i s 
a narrow poleward current approximately 50 kilometers wide which occurs 
over the continental slope below 200 meters between C a l i f o r n i a and 
Vancouver Island. It brings southern water into the intermediate waters 
( i . e . , below 200 meters) of the immediate coastal region. Calculated 
dynamic topographies from oceanographic data (e.g., Doe, 1955) generally 
show the surface movement o f f Vancouver Island, Juan de Fuca and Queen 
Charlotte Sound to be dominated by slow (<5 cm/sec) eddies and meanders. 

Upwelling 

Lighthouse and weathership data show r e l a t i v e l y cold, saline 
water near the surface o f f Vancouver Island during the summer, e s p e c i a l l y 
during periods of northwest winds, which suggests upwelling. Doe (1955) 
deduced from h i s data that water upwelled from as deep as 200-300 meters. 
Pickard (1967) a t t r i b u t e d annual deep inflow into some i n l e t s on the west 
coast of Vancouver Island in late summer to the onshore movement of high 
s a l i n i t y water due to upwelling. The divergence caused by the northwest 
winds may also enhance the southeast-setting current along the outer 
coast of Vancouver Island in summer. Along the west coast of the Queen 
Charlottes, upwelling may occur in summer owing to northwest winds 
causing a weak, narrow, variable current to the southeast immediately 
adjacent to the coast. 

Crean (1967) points out that transport away from the coast i n 
summer i s much smaller o f f the Queen Charlottes than o f f Vancouver 
Island, so that the e f f e c t on a south-flowing current i s probably 
s i m i l a r l y reduced. 

II.2 SOUTH COAST OF BRITISH COLUMBIA 

A d e s c r i p t i o n of the oceanography of the south coast i s 
complicated by the existence of several d i s t i n c t oceanographic domains 
separated geographically and characterized by d i f f e r e n t water properties. 
This d e s c r i p t i o n , therefore, w i l l f i r s t give a b r i e f account of some of 
the more prominent features of the c i r c u l a t i o n , and then categorize the 
p r e v a i l i n g oceanographic conditions for regions i n the southern area. 

Currents and C i r c u l a t i o n 

Figures II.3 and II.4 show the general seasonal surface 
c i r c u l a t i o n pattern in the S t r a i t s of Georgia and Juan de Fuca. The 
dominating influence is the freshwater discharge from the Fraser River 
which causes the development of an estuarine c i r c u l a t i o n . In general, 
there i s a net seaward transport of surface waters with an approximate 
net speed of 10 to 20 cm/sec through Haro S t r a i t and the S t r a i t of Juan 
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de F u c a ( W e b s t e r , 1977; H u g g e t t , 1976; F i s s e l , 1976) . The s t r o n g e s t 
r e s i d u a l c u r r e n t s i n J u a n de F u c a a r e found i n the c e n t r e o f the S t r a i t 
and d e c r e a s e t o e i t h e r s h o r e ( H u g g e t t , 1976) . I n e a s t e r n J u a n de F u c a , 
due s o u t h o f the San J u a n I s l a n d s , the s u r f a c e c i r c u l a t i o n i s more 
c o n f u s e d , bu t the ne t m o t i o n i s p r o b a b l y s e a w a r d . 

I n the S t r a i t o f G e o r g i a i t s e l f , s u r f a c e m o t i o n i s a l s o more 
c o m p l i c a t e d . S t u d i e s by T a b a t a and G i o v a n d o (1970) and T a b a t a (1972) 
show t h a t F r a s e r R i v e r w a t e r u s u a l l y e n t e r s t he S t r a i t f rom the m a i n 
( s o u t h ) c h a n n e l as a w e l l - d e f i n e d s u r f a c e j e t and o f t e n c r o s s e s the 
S t r a i t t o P o r l i e r P a s s b e f o r e t u r n i n g s o u t h w a r d . B o t h s t u d i e s a l s o 
d e t e c t e d a c l o c k w i s e c i r c u l a t i o n f rom P o r l i e r P a s s n o r t h w a r d , t h e n 
e a s t w a r d t o w a r d the m a i n l a n d s h o r e be tween B u r r a r d I n l e t and the S o u t h 
Arm f o r p e r i o d s o f h a l f a day and l o n g e r , a l t h o u g h c u r r e n t s i n t h i s 
r e g i o n a r e g e n e r a l l y weak ( G i o v a n d o , p e r s o n a l c o m m u n i c a t i o n ) . A 
n o r t h w a r d c u r r e n t seems t o p e r s i s t f rom the N o r t h Arm o f the F r a s e r 
a round P o i n t G r e y i n t o o u t e r B u r r a r d I n l e t , even d u r i n g ebb t i d e ( T a b a t a , 
1972) . S u r f a c e c u r r e n t s o f f P o i n t R o b e r t s a re v a r i a b l e and seem t o show 
no p e r s i s t e n t d i r e c t i o n o f f l o w . The dominan t d i r e c t i o n o f s u b s u r f a c e 
f l o w ( d e e p e r t h a n 70 m e t e r s ) i n J u a n de F u c a and H a r o s t r a i t s i s t o w a r d 
the S t r a i t o f G e o r g i a i n r e s p o n s e t o the e s t u a r i n e o u t f l o w on the 
s u r f a c e . S u b s u r f a c e c u r r e n t s i n t h e s o u t h e r n S t r a i t o f G e o r g i a a r e more 
c o m p l i c a t e d bu t g e n e r a l l y n o r t h e r l y ( T a b a t a , 1972) . 

The r e s i d u a l s u r f a c e c u r r e n t s a r e s t r o n g l y i n f l u e n c e d by l o c a l 
w i n d c o n d i t i o n s , w h i c h v a r y a g r e a t d e a l s e a s o n a l l y , as does the 
f r e s h w a t e r d i s c h a r g e o f the F r a s e r . 

T i d a l c u r r e n t s a r e i m p o r t a n t t o t h e c i r c u l a t i o n o f t h e s o u t h e r n 
r e g i o n . Two d a i l y ebbs and f l o o d s cause s t r o n g c u r r e n t s i n some 
r e s t r i c t e d pas sages such as t h o s e i n the G u l f and San J u a n I s l a n d s , 
Bounda ry P a s s and n o r t h e r n H a r o S t r a i t (4 k n o t s ) and F i r s t and Second 
N a r r o w s i n B u r r a r d I n l e t (5 k n o t s ) . The t i d a l c u r r e n t s i n most p a s s a g e s 
i n c l u d i n g J u a n de F u c a S t r a i t a r e r e v e r s i n g , w i t h t he p r e d o m i n a n t 
d i r e c t i o n o f f l o w a l o n g the m a i n a x i s o f the c h a n n e l s . 

A l o n g the wes t c o a s t o f V a n c o u v e r I s l a n d , t h e r e i s a 
n o r t h w e s t w a r d s u r f a c e d r i f t i n w i n t e r , p a r t l y due to the c o n v e r g e n c e o f 
o c e a n i c w a t e r s c a u s e d by s o u t h e a s t w i n t e r w i n d s . T h i s f l o w may a l s o be a 
c o n t i n u a t i o n o f the D a v i d s o n c u r r e n t d e s c r i b e d p r e v i o u s l y . I n summer, the 
s u r f a c e w a t e r s o f f V a n c o u v e r I s l a n d have a weak n e t s o u t h w a r d d r i f t , 
pe rhaps p a r t l y due to d i v e r g e n c e o f w a t e r s away from the c o a s t c a u s e d by 
n o r t h w e s t w i n d s . 

Wa te r P r o p e r t i e s 

The S t r a i t o f J u a n de F u c a w h i c h e x t e n d s f rom Cape F l a t t e r y t o 
V i c t o r i a i s c h a r a c t e r i z e d by a t w o - l a y e r w a t e r c o l u m n . The uppe r l a y e r 
has a ne t seaward m o t i o n and i s composed o f b r a c k i s h w a t e r f rom l o c a l 
r u n o f f and w e l l - m i x e d w a t e r f rom the S a n J u a n I s l a n d s . The deep w a t e r i s 
o f o c e a n i c o r i g i n and has a ne t i n f l o w . 

The G u l f I s l a n d s r e g i o n i n c l u d e s the s o u t h e r n S t r a i t o f 
G e o r g i a , the G u l f and San J u a n I s l a n d s and the b a s i n o f J u a n de F u c a e a s t 
o f V i c t o r i a . I t i s c h a r a c t e r i z e d by i n t e n s e t i d a l m i x i n g . 
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The central Strai t of Georgia l ies off Vancouver between Howe 
Sound and Point Roberts. The main feature of this region is the 
freshwater outflow from the Fraser which creates a low sal ini ty surface 
layer, especially in summer. Renewal of deep water between 200 and 300 
meters can occur throughout the year. The intrusions seem to originate 
in the Gulf Islands region with internal waves being conspicuous, 
particularly between the mouth of the south arm of the Fraser and the 
Gulf Islands. 

Between the central Strai t of Georgia and Discovery Passage, 
t ida l currents are weak. During June and July, freshwater runoff from 
large rivers at the heads of inlets causes a strong halocline to 
develop. 

In the northern Inside Passage between the north coast of 
Vancouver Island and the mainland, t ida l mixing is intense and the water 
column tends toward homogeneity. In Queen Charlotte S tra i t , however, an 
upper layer is formed from local runoff and mixed water from Johnstone 
Strai t . Beneath this is a layer of water which intrudes from Queen 
Charlotte Sound. 

II.3 NORTH COAST OF BRITISH COLUMBIA 

Along the north coast, oceanographic information is s t i l l 
sparse. The typical distribution of water properties has been derived 
from synoptic cruises. Owing to lack of long-term current measurements, 
c irculat ion patterns could only be inferred from dynamic heights, 
isentropic analyses, short time-series current measurements, dr i f t bottle 
recoveries and known wind and t idal mechanisms. 

Currents and Circulat ion 

Figures II.5 and II.6 show the general surface circulat ion 
pattern along the northern B.C. coast. The chief mechanisms affecting 
the surface c irculat ion are winds, tides, freshwater discharges and 
oceanic processes such as large-scale currents. In winter, the dominant 
driving force is the southeast wind. The strength, persistence and long 
fetch of this wind, especially from November to February, cause a 
convergence of surface waters toward the mainland coast and a subsequent 
northward flow along the coast through Hecate Stra i t . The direction of 
the wind channelled northward through the Strai t strengthens the flow. 
This flow continues seaward along the north shore of Dixon Entrance 
(Crean, 1967), then northward along the coast of southeastern Alaska. 
(During the periods of l ight southeast winds, such as spring and f a l l , 
the general movement tends to be northward through Clarence Stra i t ) . 
Direct evidence of this northward flow was seen by Thompson and VanCleve 
(1936) in their dr i f t bottle experiments. This current is probably a 
continuation of the Davidson current, which flows northwestward along the 
Oregon coast and west coast of Vancouver Island, and then may move into 
Queen Charlotte Sound. The Alaskan gyre may contribute to the net 
northward flow in Hecate Stra i t , and reinforces the relative current 
caused by the convergence of oceanic surface water and the direct action 
of the southeast wind along the outer coast of the Queen Charlottes in 
winter. 
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I n s p r i n g , t he s o u t h e a s t w inds s u b s i d e ; by summer the n o r t h w a r d 
f l o w i n H e c a t e S t r a i t i s g r e a t l y r e d u c e d . B u t the i n c r e a s e d f r e s h w a t e r 
d i s c h a r g e and r e l a x a t i o n o f the c o n v e r g e n c e o f t he p r e v i o u s w i n t e r 
( C r e a n , 1967) t e n d to f l u s h out the s u r f a c e l a y e r s o f Chatham Sound and 
D i x o n E n t r a n c e s e a w a r d , c a u s i n g an i n t r u s i o n o f c o o l , s a l i n e w a t e r i n t o 
D i x o n E n t r a n c e a t d e p t h . I n summer, the w e s t e r l y winds may cause 
i n c r e a s e d ne t i n w a r d f l o w i n t o D i x o n E n t r a n c e a l o n g the n o r t h s h o r e o f 
Graham I s l a n d . 

A f e a t u r e o f t he ne t t i d a l m o t i o n i n t h i s r e g i o n ( C r e a n , 1967) 
i s a c y c l o n i c v o r t e x s e t up i n D i x o n E n t r a n c e by the m e e t i n g o f the t i d e s 
f rom D i x o n E n t r a n c e and Queen C h a r l o t t e Sound i n n o r t h e r n H e c a t e S t r a i t . 
T h i s c y c l o n i c g y r e tends t o c i r c u l a t e w a t e r s w i t h i n D i x o n E n t r a n c e , ou t 
a l o n g the n o r t h s h o r e and i n a l o n g the s o u t h s h o r e . I t i s more a p p a r e n t 
i n t i m e s o f l i g h t w i n d and r u n o f f , as t h e s e f a c t o r s c a n s u p p r e s s t he 
c h a r a c t e r i s t i c s o f the v o r t e x c o m p l e t e l y . O t h e r f e a t u r e s o f t i d a l m o t i o n 
a r e the t i d a l c u r r e n t s e n c o u n t e r e d i n the r e g i o n o f Chatham Sound and the 
Skeena e s t u a r y , where c u r r e n t speeds c a n e x c e e d 4 k n o t s i n c o n s t r i c t e d 
p a s s a g e s , and even f l o o d c u r r e n t s a t t he mouth o f the S k e e n a c a n e x c e e d 2 
k n o t s . 

Wate r P r o p e r t i e s 

A ma jo r i n f l u e n c e on the o c e a n o g r a p h y o f the n o r t h c o a s t r e g i o n 
i s r u n o f f f rom the Nass and S k e e n a R i v e r s i n t o Chatham S o u n d , and t o a 
l e s s e r e x t e n t , f rom the s m a l l e r r i v e r s a l o n g the c o a s t be tween P r i n c e 
R u p e r t and V a n c o u v e r I s l a n d . I n the s p r i n g , t he f r e s h w a t e r r u n o f f b e g i n s 
t o i n c r e a s e owing to snow-mel t i n the m o u n t a i n s - peak r u n o f f u s u a l l y 
o c c u r s i n J u n e . T h i s i n c r e a s e d volume o f f r e s h w a t e r d e c r e a s e s the 
s u r f a c e s a l i n i t y o f the who le a r e a , a l t h o u g h most o f t he b r a c k i s h w a t e r 
coming from Chatham Sound e scapes seaward a l o n g the n o r t h s h o r e o f D i x o n 
E n t r a n c e o r n o r t h w a r d t h r o u g h C l a r e n c e S t r a i t . A s e c o n d a r y maximum i n 
f r e s h w a t e r d i s c h a r g e o c c u r s i n O c t o b e r . T h i s f l o w u s u a l l y f i n d s i t s way 
n o r t h w a r d t h r o u g h C l a r e n c e S t r a i t ( C r e a n , 1967). I n w i n t e r , the 
h a l o c l i n e s i n k s owing t o i n c r e a s e d w i n d m i x i n g and the t h e r m o c l i n e d e c a y s 
o w i n g t o w i n t e r c o o l i n g and w i n d m i x i n g . D i x o n E n t r a n c e and H e c a t e 
S t r a i t a r e w e l l - m i x e d and a r e n e a r l y i s o t h e r m a l to t he b o t t o m a t t h i s 
t ime and t h r o u g h t o e a r l y s p r i n g . 

I n r e v i e w , t h e r e a r e two known f e a t u r e s o f a d v e c t i o n w h i c h c a n 
a l t e r t e m p e r a t u r e and s a l i n i t y on the n o r t h c o a s t . The f i r s t i s the 
n o r t h w a r d s u r f a c e f l o w t h r o u g h H e c a t e S t r a i t i n w i n t e r , w h i c h i n t r o d u c e s 
r e l a t i v e l y warm, s a l i n e w a t e r f rom f u r t h e r s o u t h i n t o the a r e a o f Chatham 
S o u n d , n o r t h e r n H e c a t e S t r a i t and e a s t e r n D i x o n E n t r a n c e ; t h e s e c o n d i s 
t he f l u s h i n g o f f r e s h w a t e r seaward ou t o f D i x o n E n t r a n c e i n summer, 
c a u s i n g a deepe r i n t r u s i o n o f c o o l , s a l i n e w a t e r . 

PREPARED B Y : A . A g e s , I n s t i t u t e o f Ocean S c i e n c e s . 
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APPENDIX I I I 

AIR EMISSIONS 

T h i s a p p e n d i x p r e s e n t s a p r e l i m i n a r y i n v e s t i g a t i o n i n t o t h e 
e f f e c t s o f a h y p o t h e t i c a l 5 0 0 , 0 0 0 bpd ( b a r r e l s p e r day) o i l p o r t l o c a t e d 
a t K i t i m a t , B . C . 

O i l p o r t p o l l u t a n t e m i s s i o n r a t e s were f i r s t e s t i m a t e d and 
compared w i t h e x i s t i n g K i t i m a t a i r p o l l u t a n t d i s c h a r g e r a t e s . I t was 
d e t e r m i n e d t h a t s i g n i f i c a n t i n c r e a s e s c o u l d o c c u r o v e r a 36 h o u r p e r i o d 
f o r s u l f u r d i o x i d e (+24%), t he o x i d e s o f n i t r o g e n (+400%) and 
h y d r o c a r b o n s (+480%). Maximum r e s u l t i n g t o t a l e m i s s i o n s i n t o t h e K i t i m a t 
a i r s h e d were t h e n compared w i t h t h o s e e s t i m a t e d t o have o c c u r r e d i n the 
G r e a t e r V a n c o u v e r R e g i o n a l D i s t r i c t ( G . V . R . D . ) d u r i n g 1970 . I t was found 
t h a t on a u n i t a r e a b a s i s , t he e m i s s i o n s o f N 0 X and h y d r o c a r b o n s w o u l d be 
o f s i m i l a r m a g n i t u d e f o r t h e two a i r s h e d s . S i n c e a i r q u a l i t y o b j e c t i v e s 
i n t h e G . V . R . D . have been v i o l a t e d by such e m i s s i o n s , i t was c o n c l u d e d 
t h a t s i m i l a r v i o l a t i o n s c o u l d o c c u r i n t h e K i t i m a t a i r s h e d , a l t h o u g h some 
o f t h e h y d r o c a r b o n e m i s s i o n s f rom the p r o p o s e d p o r t w o u l d be i n n o c u o u s 
b e c a u s e o f t h e i r low p h o t o c h e m i c a l r e a c t i v i t y . 

I t was f u r t h e r s t a t e d t h a t t he K i t i m a t and G . V . R . D . a i r s h e d s 
c o u l d no t be d i r e c t l y compared o w i n g t o d i f f e r e n t m e s o s c a l e m e t e o r o l o g y 
and b e c a u s e b a s e l i n e a i r q u a l i t y / m e t e o r o l o g y m o n i t o r i n g w o u l d have t o be 
c o n d u c t e d a t K i t i m a t t o a s c e r t a i n t h e a s s i m i l a t i v e c a p a c i t y o f i t s 
a i r s h e d . The a c c e p t a b i l i t y o f t he p r o p o s e d e m i s s i o n s c o u l d t h e n be 
a s s e s s e d w i t h some degree o f c o n f i d e n c e and , i f n e c e s s a r y , e m i s s i o n 
c o n t r o l s t e p s c o u l d be recommended. 

W h i l e t h i s a i r e m i s s i o n s a n a l y s i s was s p e c i f i c t o a p o r t 
l o c a t e d a t K i t i m a t , t h e c a l c u l a t e d e m i s s i o n s w o u l d be i d e n t i c a l , o f 
c o u r s e , a t o t h e r p o r t s i t e s on t h e c o a s t . C o n c l u s i o n s about t h e u l t i m a t e 
e n v i r o n m e n t a l e f f e c t s of these e m i s s i o n s would r e q u i r e , t h e r e f o r e , 
s i t e - s p e c i f i c knowledge o f a t m o s p h e r i c d i s p e r s i o n c h a r a c t e r i s t i c s . 

I I I . l POLLUTANT EMISSION RATES 

I n o r d e r t o e s t i m a t e the d i s c h a r g e a t o i l t e r m i n a l s o f 
p o l l u t a n t s t o t he a t m o s p h e r e , i t was n e c e s s a r y t o make r e a s o n a b l e 
a s s u m p t i o n s about t a n k e r f l e e t c o m p o s i t i o n and t e r m i n a l f a c i l i t y 
c o n f i g u r a t i o n . E m i s s i o n c a l c u l a t i o n s were b a s e d on s o u r c e e m i s s i o n 
f a c t o r s t h a t were d e v e l o p e d f o r a s i m i l a r o i l r e p o r t e n t i t l e d "The 
A l a s k a n O i l D i s p o s i t i o n S t u d y : P o t e n t i a l A i r Q u a l i t y Impact o f a M a j o r 
O f f - L o a d i n g T e r m i n a l i n t he P a c i f i c N o r t h w e s t " , U . S . E n v i r o n m e n t a l 
P r o t e c t i o n A g e n c y , R e g i o n X , M a r c h , 1977 . The e m i s s i o n r a t e s used i n 
t h a t E . P . A . r e p o r t a r e i n f a i r agreement w i t h t h o s e i n o t h e r s t u d i e s . 

T a n k e r F l e e t C o m p o s i t i o n 

F o r a 5 0 0 , 0 0 0 b a r r e l p e r day o i l p o r t , t h e t a n k e r f l e e t was 
assumed t o be c o m p r i s e d o f two t a n k e r s i z e s - 160 ,000 DWT and 8 0 , 0 0 0 DWT 
- h a v i n g p o r t c a l l f r e q u e n c i e s o f 12 and 4 c a l l s p e r month , r e s p e c t i v e l y . 
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S i n c e t h e f l e e t c o u l d be composed o f b o t h o l d and new v e s s e l s , i t was 
assumed t h a t 50% o f t h e s h i p s i n b o t h s i z e r a n g e s , w o u l d have f u l l y 
s e g r e g a t e d b a l l a s t . I t was f u r t h e r assumed t h a t o n l y t h e 1 6 0 , 0 0 0 DWT 
t a n k e r s h a v i n g s e g r e g a t e d b a l l a s t w o u l d have an i n e r t gas s y s t e m and 
s e q u e n t i a l p u r g i n g c a p a b i l i t y . (The i n e r t gas s y s t e m t a k e s a p o r t i o n o f 
a s h i p ' s e x h a u s t , s c r u b s i t and p a s s e s i t i n t o t h e c a r g o t a n k s b e i n g 
u n l o a d e d , so t h a t t h e o x y g e n c o n c e n t r a t i o n i n t h o s e t a n k s i s k e p t b e l o w 
t h e l o w e r e x p l o s i v e l i m i t . P u r g i n g i s a p r o c e d u r e u s e d t o remove 
h y d r o c a r b o n v a p o u r f rom empty c a r g o t a n k s and i s c o n s i d e r e d t o be a 
n o n - r o u t i n e o p e r a t i o n . ) 

The m a i n s o u r c e o f h y d r o c a r b o n e m i s s i o n s f rom a t a n k e r w o u l d 
n o r m a l l y be f rom t h e b a l l a s t i n g o f n o n - s e g r e g a t e d t a n k s . The a d d i t i o n o f 
b a l l a s t w a t e r t o t h e s e t a n k s d i s p l a c e s h y d r o c a r b o n v a p o u r s l e f t by t h e 
c r u d e o i l . F o r t h e p u r p o s e o f t h i s s t u d y , t h e E . P . A . a s s u m p t i o n o f 
b a l l a s t i n g t o 20% DWT was u s e d . 

As u n l o a d i n g t a n k e r s b u r n f u e l o i l t o power t h e i r o f f - l o a d i n g 
pumps, t h e y e m i t a f l u e gas c o n t a i n i n g c a r b o n m o n o x i d e , h y d r o c a r b o n s , 
n i t r o u s o x i d e , s u l f u r d i o x i d e and p a r t i c u l a t e s . Such e m i s s i o n s a r e b a s e d 
on a s u l f u r - i n - f u e l - o i l c o n c e n t r a t i o n o f 1.5%. 

Terminal F a c i l i t y Configuration 

The c r u d e o i l t r a n s f e r and s t o r a g e f a c i l i t y was assumed t o be 
c o m p r i s e d o f n i n e t a n k s , each w i t h a c a p a c i t y o f 6 0 0 , 0 0 0 b a r r e l s . These 
t a n k s w o u l d be 2 7 0 ' i n d i a m e t e r and o f t h e d o u b l e - f l o a t i n g r o o f - t y p e w i t h 
p e r i m e t e r t ube s e a l . The ma jo r a t m o s p h e r i c e m i s s i o n s w o u l d be f rom 
e v a p o r a t i v e h y d r o c a r b o n l o s s e s ( s t a n d i n g s t o r a g e p l u s w i t h d r a w a l l o s s e s ) . 
M i n o r h y d r o c a r b o n e m i s s i o n s w o u l d a l s o o c c u r f rom pump and v a l v e l e a k a g e 
and f rom s m a l l c r u d e o i l s p i l l s . An odor n u i s a n c e p r o b l e m c o u l d e x i s t i f 
t h e o i l c o n t a i n e d an a p p r e c i a b l e q u a n t i t y o f v o l a t i l e s u l f u r compounds 
such as h y d r o g e n s u l f i d e and m e r c a p t a n s . 

The c r u d e o i l pumping s t a t i o n l o c a t e d n e a r t h e t ank f a rm w o u l d 
p r o b a b l y be powered by e l e c t r i c mo to r d r i v e and hence w o u l d n o t be a 
s i g n i f i c a n t s o u r c e o f e m i s s i o n s . 

A n n u a l P o l l u t a n t E m i s s i o n s 

From t h e above a s s u m p t i o n s and p r e v i o u s l y c i t e d E . P . A . e m i s s i o n 
f a c t o r s , i t was n e x t p o s s i b l e t o e s t i m a t e a t m o s p h e r i c e m i s s i o n s s temming 
f rom o i l p o r t a c t i v i t i e s . A n n u a l e m i s s i o n s , b a s e d on t h e p r e v i o u s l y 
s p e c i f i e d t a n k e r f l e e t c o m p o s i t i o n and o p e r a t i o n , were compared w i t h 
e x i s t i n g K i t i m a t e m i s s i o n s as i n T a b l e I I I . l . I t c a n be s e e n t h a t 
s i g n i f i c a n t i n c r e a s e s o f SO2, N 0 X , and h y d r o c a r b o n e m i s s i o n s t o t h e 
K i t i m a t a i r s h e d c o u l d o c c u r . 

Maximum S h o r t - T e r m P o l l u t i o n E m i s s i o n s 

I n o r d e r t o s t u d y t h e p o s s i b l e e x t e n t o f a p o l l u t i o n e p i s o d e , 
maximum s h o r t - t e r m e m i s s i o n s were e x a m i n e d . These c o u l d h y p o t h e t i c a l l y 
o c c u r when two 1 6 0 , 0 0 0 DWT t a n k e r s were i n p o r t a t t he same t i m e ( b o t h 
t a n k e r s h a v i n g n o n - s e g r e g a t e d b a l l a s t ) . S i n c e t h e a v e r a g e 
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TABLE I I I . l ANNUAL KITIMAT AIR EMISSIONS (TONNES) 

S o u r c e S 0 0 NO TSP HC CO O t h e r s 

K i t i m a t ( E x i s t i n g ) 

1. Domestic Heating 110 240 45 1200 3500 (580-Gaseous f l u o r i d e s ) 
and V e h i c u l a r (a) 

2. Alcan Smelter (b) 6150 - 10,000 

3. Eurocan 
P u l p m i l l (b) 2800 (c) 1,500 - - 110 (TRS odor) (d) 

To t a l E x i s t i n g 9000 240 11,000 1200 3500 

O i l Port (Estimated) 

1. Tanker Combustion 800 360 90 30 14 

2. Tanker 
B a l l a s t i n g / V e n t i n g - - 930 

3. Tank Farm - 500 (TRS odor?) (d) 

T o t a l O i l Port 800 360 90 1500 14 

% I n c r e a s e O v e r 
E x i s t i n g S o u r c e s 9% 150% 0.8% 125% 0.4% 

N o t e s : 

( a ) D a t a t a k e n f rom: B . C . R e s e a r c h . 1970. E n v i r o n m e n t a l P o l l u t i o n S t u d i e s , 
A i r Q u a l i t y i n B r i t i s h C o l u m b i a , V a n c o u v e r , B . C . 

(b ) D a t a o b t a i n e d f rom p r o v i n c i a l P o l l u t i o n C o n t r o l B r a n c h p e r m i t s . 
( c ) N 0 X e m i s s i o n f rom t h e p u l p m i l l c o u l d be s i g n i f i c a n t , bu t i s no t known. 
(d ) TRS o d o r i s t h e e m i s s i o n o f v o l a t i l e h y d r o g e n s u l f i d e and o r g a n i c s u l f u r 

g a s e s , e x p r e s s e d as t o t a l r e d u c e d s u l f u r . 
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turn-around-time of a tanker would be 36 hours, i t was expected that any 
p o l l u t i o n episode would most l i k e l y occur when the above s i t u a t i o n 
coincided with adverse meteorological conditions of inversions and 
stagnation, for at least the same duration. Table III.2 compares 
cal c u l a t e d maximum short-term o i l port emissions with those reported to 
already e x i s t i n Kitimat. Also included for purposes of comparison are 
1970 emissions from the Greater Vancouver Regional D i s t r i c t (G.V.R.D.). 

III.2 DISCUSSION OF ESTIMATED POLLUTANT EMISSIONS 

Both Table I I I . l (Annual Emissions) and Table III.2 (Maximum 
Short-Term Emissions) show that the s i g n i f i c a n t pollutants a r i s i n g from 
o i l port a c i t i v i t y are su l f u r dioxide ( S 0 „ ) , nitrogen oxides ( N^ x) and 
hydrocarbon (HC). Z 

Sulfur Dioxide Emissions 

Current ambient SO2 levels at Kitimat are below detectable 
l i m i t s (0.01 ppm), according to the B.C. P o l l u t i o n Control Branch. The 
Kitimat monitoring instrument i s operated p e r i o d i c a l l y and is located 1.5 
miles north of town centre. Reviewing the r e l a t i v e source strengths 
given i n Table III.2, i t i s u n l i k e l y that an o i l port would cause a 
s i g n i f i c a n t change in the ambient l e v e l of SO2 at the monitoring stati o n . 
In other words, at th i s time there i s no i n d i c a t i o n that the capacity of 
the Kitimat airshed for SO2 would be strained by the addition of an o i l 
port. Further monitoring with a mobile unit, during adverse 
meteorological conditions, would be required to v e r i f y this statement. 

E x i s t i n g Kitimat i n d u s t r i a l SO2 emissions occur both as an 
elevated point-source (Eurocan) and as a more d i f f u s e , ground-level 
source (Alcan). They are located on the west side of the airshed and 
under the influence of p r e v a i l i n g north-south winds, bypass the town of 
Kitimat. Hence, ambient monitoring as now practiced would not detect the 
maximum e x i s t i n g ground-level concentration. 

The previously c i t e d E.P.A. report considered the i n t e r a c t i o n 
of tanker smoke plumes with surrounding elevated t e r r a i n . Their simple 
modelling, based on maximum emissions from a 1,000,000 bpd port during 
very adverse meteorological conditions (wind 2.5 m/s, s t a b i l i t y class E), 
showed that the ambient SO2 concentration at the point of impingement 
could be i n the order of 1,000 micrograms/m J, or more, and hence could 
v i o l a t e U.S.A. standards. In the case of a Kitimat o i l port (500,000 
pbd), maximum emissions would be 50% less but, i f s i m i l a r assumptions 
were made with respect to meteorological conditions and topography, then 
i t i s possible that federal and p r o v i n c i a l a i r quality objectives could 
be exceeded. 

Whether the E.P.A. modelling assumptions are applicable to 
Kitimat would require a more in-depth, s i t e - s p e c i f i c study. 

Hydrocarbon and Nitrous Oxide Emissions 

Table I I I . l shows that an o i l port would double the e x i s t i n g 
annual emissions of hydrocarbons (HC) and oxides of nitrogen (NO ) into 
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TABLE I I I . 2 MAXIMUM 36 HOUR KITIMAT EMISSIONS (TONNES) 

S o u r c e SOo NO TSP x HC CO O t h e r s 

K i t i m a t ( E x i s t i n g ) (a ) 37 1 45 5 14 
O i l P o r t (b) 9 4 1 24 0 . 2 

T o t a l K i t i m a t A i r s h e d 46 5 46 29 14 

GVRD (1970) ( c ) 25 95 15 330 1800 
( V e h i c u l a r & D o m e s t i c 
Hea t i n g ) 

N o t e s : 

( a ) P r o r a t e d f rom a n n u a l e m i s s i o n s ( T a b l e I I I . l ) , a s s u m i n g no s e a s o n a l 
v a r i a b i l i t y . 

(b ) E s t i m a t e ba sed on two 160 MDWT t a n k e r s i n p o r t , b o t h b a l l a s t i n g and one 
s e q u e n t i a l l y p u r g i n g . M a j o r o i l s p i l l no t i n c l u d e d . 

( c ) P r o r a t e d f rom a n n u a l e m i s s i o n s as r e p o r t e d i n B . C . R e s e a r c h ( 1 9 7 0 ) . 

TABLE I I I . 3 AMBIENT POLLUTANT LEVELS FOR VANCOUVER ( m i c r o g r a m m e s / m 3 ) 

P o l l u t a n t V a n i e r P a r k 
( M e a s u r e d , 1969 -1970 ) 

Maximum A c c e p t a b l e L e v e l s 
( F e d e r a l O b j e c t i v e s ) 

Carbon Monoxide 

1 h o u r 
A n n u a l 

2 5 , 0 0 0 (0 .1% f r e q u e n c y ) 
2 , 4 5 0 

1 5 , 0 0 0 - 3 5 , 0 0 0 

O x i d e s o f N i t r o g e n 

1 h o u r 
24 h o u r 
A n n u a l 

1,670 (0 .1% f r e q u e n c y ) 
134 (20% f r e q u e n c y ) 
117 

400 
200 
100 

H y d r o c a r b o n s 

1 h o u r 

S u l f u r D i o x i d e 

1 h o u r 
A n n u a l 

6 ,656 (peak ) 

453 (peak ) 
2 6 . 6 (mean o v e r s t u d y 

p e r i o d ) 

(EPA - M a x . 3 h r : 160) 

4 5 0 - 9 0 0 
30-60 
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t h e K i t i m a t a i r s h e d . The m a i n i m p a c t o f t h e s e p o l l u t a n t s a r i s e s f rom 
t h e i r r o l e i n t h e g e n e r a t i o n o f p h o t o c h e m i c a l smog, as f o r e x a m p l e , i n 
L o s A n g e l e s a n d , t o a l e s s e r e x t e n t , i n V a n c o u v e r . I t s f o r m a t i o n 
r e q u i r e s enough r e a c t a n t s , an adequa te r e a c t i o n t i m e and s u f f i c i e n t l y 
s t r o n g s u n l i g h t . I n t h e V a n c o u v e r r e g i o n , t h e s e c o n d i t i o n s a r e 
o c c a s i o n a l l y met d u r i n g summer months when a s t a g n a n t a n t i c y c I o n i c a i r 
mass forms an i n v e r s i o n l i d o v e r t h e L o w e r M a i n l a n d . A c o a s t a l l a n d - s e a 
b r e e z e mechan i sm s e t s i n d u r i n g t h e s e s t a g n a n t s y n o p t i c c o n d i t i o n s w h i c h 
c a u s e s p o l l u t a n t s t o a c c u m u l a t e w i t h i n t h e a i r s h e d . T h i s phenomenon a l s o 
l i k e l y o c c u r s a t K i t i m a t . 

T a b l e I I I . 2 compares t h e e x p e c t e d maximum K i t i m a t a i r s h e d 
e m i s s i o n s w i t h t h o s e known t o e x i s t i n t h e G r e a t e r V a n c o u v e r R e g i o n a l 
D i s t r i c t d u r i n g 1970 . W h i l e t he G . V . R . D . e m i s s i o n s a r e an o r d e r o f 
m a g n i t u d e g r e a t e r t h a n t h o s e a t K i t i m a t , i t i s r e c o g n i z e d t h a t t h e 
G . V . R . D . a i r s h e d i s c o n s i d e r a b l y l a r g e r . I f t h e a r e a o f t h e K i t i m a t 
a i r s h e d were t a k e n as 5 x 20 = 100 s q u a r e m i l e s and t h a t o f t h e G . V . R . D . 
as 2 , 0 0 0 s q u a r e m i l e s , t h e n on a u n i t a r e a b a s i s , t h e two sheds w o u l d 
have a c o m p a r a b l e e m i s s i o n r a t e w i t h r e s p e c t t o HC and N 0 X . 

T a b l e I I I . 3 shows t h a t , w h i l e a i r q u a l i t y o f t h e G . V . R . D . as 
measured a t V a n i e r P a r k d u r i n g 1969-70 was g e n e r a l l y a c c e p t a b l e when 
compared t o C a n a d i a n ambien t a i r q u a l i t y o b j e c t i v e s , t h e r e were t i m e s 
when t h e l e v e l s o f N 0 X and HC were e x c e s s i v e . H e n c e , i t w o u l d seem 
r e a s o n a b l e t o c o n c l u d e t h a t t h e r e w o u l d be t i m e s when a i r q u a l i t y i n t h e 
K i t i m a t a i r s h e d w o u l d e x c e e d f e d e r a l and p r o v i n c i a l a i r q u a l i t y 
o b j e c t i v e s . 

However , t h e r e a r e two a d d i t i o n a l f a c t o r s t o c o n s i d e r . F i r s t , 
t h e v o l a t i l e h y d r o c a r b o n e m i s s i o n s e v o l v e d f rom c r u d e o i l w o u l d c o n s i s t 
m a i n l y o f low m o l e c u l a r w e i g h t p a r a f f i n i c s p e c i e s w h i c h have a r e d u c e d 
r e a c t i v i t y f o r p h o t o c h e m i c a l smog g e n e r a t i o n . S e c o n d , t h e g e o g r a p h i c 
c h a r a c t e r i s t i c s o f K i t i m a t and V a n c o u v e r a r e v e r y d i s s i m i l a r and have 
d i f f e r e n t e f f e c t s on p o l l u t a n t d i s p e r s i o n . I n V a n c o u v e r , t h e p r e d o m i n a n t 
e f f e c t c o n t r i b u t i n g t o h i g h p o l l u t a n t l e v e l s i s t h e o c c u r r e n c e o f a 
l a n d - s e a b r e e z e w h i c h t ends t o move p o l l u t a n t s about w i t h i n t h e b a s i n . 
K i t i m a t , on t h e o t h e r h a n d , i s a t t h e end o f D o u g l a s C h a n n e l and i n a 
r a t h e r n a r r o w v a l l e y . H e n c e , d u r i n g p e r i o d s o f s t a g n a t i o n and c l e a r s k y , 
i t c a n be e x p e c t e d t h a t l o c a l d i s p e r s i o n w o u l d be s t r o n g l y i n f l u e n c e d by 
m o u n t a i n - v a l l e y c i r c u l a t i o n e f f e c t s . D a t a f o r K i t i m a t f rom t h e 
A t m o s p h e r i c E n v i r o n m e n t S e r v i c e i n d i c a t e t h a t s u r f a c e - b a s e d i n v e r s i o n s 
a r e q u i t e f r e q u e n t o v e r n i g h t and i n t h e e a r l y m o r n i n g i n a l l s e a s o n s , and 
a l s o t h r o u g h t h e day i n s p r i n g and summer. T h i s phenomenon l i m i t s 
d i s p e r s i o n and i s c o n d u c i v e t o h i g h c o n c e n t r a t i o n f u m i g a t i o n s d u r i n g 
i n v e r s i o n b r e a k - u p . 

A v a i l a b l e m o n i t o r i n g d a t a , a l t h o u g h l i m i t e d , i n d i c a t e t h a t t h e 
ambien t SO2 l e v e l s i n K i t i m a t a r e p r e s e n t l y a c c e p t a b l e , even t h o u g h , 
a c c o r d i n g t o T a b l e I I I . 2 , e x i s t i n g SO2 e m i s s i o n s a r e l a r g e r e l a t i v e t o 
t h o s e i n t h e G . V . R . D . T h i s f a c t w o u l d s u g g e s t t h a t d i s p e r s i o n c o n d i t i o n s 
i n t h e K i t i m a t a i r s h e d a r e such t h a t no g r o s s b u i l d - u p o f p o l l u t a n t s i s 
o c c u r r i n g . F u m i g a t i o n s , i f t h e y have o c c u r r e d , have no t been d e t e c t e d by 
t h e e x i s t i n g SO2 m o n i t o r , p o s s i b l y o w i n g t o i t s remote l o c a t i o n . 
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S i n c e the K i t i m a t a i r s h e d e x p e r i e n c e s more p r e c i p i t a t i o n and 
l e s s s o l a r i n s o l a t i o n t h a n V a n c o u v e r , t h e r e w o u l d be on the ave rage l e s s 
o f a t e n d e n c y f o r p h o t o c h e m i c a l smog e p i s o d e s to o c c u r . D u r i n g the 
c r i t i c a l months o f J u l y and A u g u s t , the K i t i m a t t o w n s i t e u s u a l l y 
e x p e r i e n c e s 27 days o f m e a s u r a b l e p r e c i p i t a t i o n and 376 h o u r s o f b r i g h t 
s u n s h i n e . The r e s p e c t i v e f i g u r e s f o r V a n c o u v e r a i r p o r t a r e 14 days o f 
m e a s u r a b l e p r e c i p i t a t i o n and 561 h o u r s o f b r i g h t s u n s h i n e . An i n c r e a s e 
i n p r e c i p i t a t i o n i n c r e a s e s the washout o f a i r b o r n e p o l l u t a n t s . 

A l t h o u g h an i n d i c a t i o n o f a i r p o l l u t i o n c a n be o b t a i n e d f rom 
e x i s t i n g i n f o r m a t i o n , a more i n - d e p t h i n v e s t i g a t i o n w i l l be n e c e s s a r y 
b e f o r e a s u f f i c i e n t l y r e l i a b l e e s t i m a t e c a n be made o f t he deg ree o f 
a i r s h e d d e g r a d a t i o n r e s u l t i n g from o i l p o r t a c t i v i t i e s . 

I I I . 3 MITIGATION MEASURES 

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 p o t e n t i a l a i r q u a l i t y 
d e g r a d a t i o n t h a t c o u l d o c c u r i n the K i t i m a t a i r s h e d as a r e s u l t o f o i l 
p o r t a c t i v i t i e s . Maximum p r o b a b l e p o l l u t a n t e m i s s i o n r a t e s were used i n 
o r d e r t o pu t an uppe r l i m i t on such an i m p a c t . I t was seen t h a t the 
ma jo r s o u r c e s o f e m i s s i o n s w o u l d be SO2 and N 0 X f rom t a n k e r c o m b u s t i o n 
and h y d r o c a r b o n v a p o u r s f rom t a n k e r b a l l a s t i n g and t e r m i n a l s t o r a g e t ank 
l o s s e s . T h i s s e c t i o n d i s c u s s e s m i t i g a t i o n measures r e l a t i v e to the 
s o u r c e s o f e m i s s i o n s . 

R e d u c t i o n i n T a n k e r C o m b u s t i o n E m i s s i o n s 

The SO2 e m i s s i o n s c o u l d be r e d u c e d by f i r i n g o n l y low s u l f u r 
(0.5%) o i l by t a n k e r w h i l e i n p o r t . T h i s m i t i g a t i o n w o u l d r educe SO2 
e m i s s i o n s by 60-70%. I t w o u l d e n t a i l s e p a r a t e f u e l t a n k s , and t h e r e f o r e 
r e t r o f i t t i n g c o s t s on o l d e r v e s s e l s , a l o n g w i t h a s y s t e m o f i n - p o r t 
i n s p e c t i o n . 

The e m i s s i o n o f N 0 X i s f a v o r e d by a h i g h f lame t e m p e r a t u r e and 
an e x c e s s o f a i r i n a s h i p ' s b o i l e r s , and t h e o r e t i c a l l y c a n be r e d u c e d by 
c o n t r o l l i n g these two parameters. In a c t u a l p r a c t i c e , t h i s form o f 
c o n t r o l i s d i f f i c u l t , as t h e r e i s a t endency f o r s o o t and CO e m i s s i o n s t o 
i n c r e a s e as e x c e s s a i r a n d / o r f lame t e m p e r a t u r e a r e r e d u c e d . A v a i l a b l e 
d a t a w o u l d i n d i c a t e t h a t N 0 X r e d u c t i o n i n the o r d e r o f 65% i s f e a s i b l e , 
bu t w o u l d r e q u i r e major m o d i f i c a t i o n t o the b o i l e r s o f e x i s t i n g v e s s e l s . 
S i n c e s t a c k e m i s s i o n s o f N 0 X a r e v e r y s e n s i t i v e t o b o i l e r c o n t r o l , the 
v e s s e l s w o u l d p r o b a b l y r e q u i r e a f a i r l y s o p h i s t i c a t e d a u t o m a t i c c o n t r o l 
s y s t e m . I n a d d i t i o n , some form o f f l u e gas m o n i t o r i n g c o u l d be r e q u i r e d 
by a p o r t a u t h o r i t y . New d o m e s t i c c a r r i e r s c o u l d be r e q u i r e d t o have 
t h e i r b o i l e r s c e r t i f i e d t o meet an N 0 X e m i s s i o n s t a n d a r d when and i f such 
a s t a n d a r d i s p r o m u l g a t e d . 

M i t i g a t i o n o f P u r g i n g and B a l l a s t i n g E m i s s i o n s 

P u r g i n g o f t a n k e r c a r g o t a n k s i s done t o remove h y d r o c a r b o n 
v a p o r p r i o r t o e n t r y f o r m a i n t e n a n c e r e a s o n s . I t c o u l d be banned , a t 
l e a s t i n p o r t , i f a s u i t a b l e o r d i n a n c e and i n s p e c t i o n s y s t e m e x i s t e d . I t 
s h o u l d be n o t e d t h a t p u r g i n g e m i s s i o n s have been e x c l u d e d i n the 
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emissions estimates under the assumption that vessels would have inert 
gas systems. It has been further assumed that purging from other vessels 
without inert gas systems need not be carried out in port, but could be 
done at sea. 

Hydrocarbon emissions arising from ballasting operations could 
be eliminated by requiring vessels to have ful ly segregated ballast 
tanks. This regulation would incur major retrof i t costs for many 
existing vessels. The U.S. Coast Guard presently requires segregated 
ballast on new American tankers greater than 70,000 DWT and has proposed 
a similar requirement for foreign vessels. But a recent (June, 1977) 
meeting of the Intersessional Working Group on Tanker Safety and 
Pollution Prevention fai led to show much international support for the 
American proposal. An alternative, as suggested by Italy and Germany, 
would require existing vessels to operate with "load on top" (LOT), in 
l ieu of retrof i t t ing vessels with segregated ballast systems. This would 
necessitate crude o i l washing f a c i l i t i e s . Both segregated ballast and 
LOT operations would result in an increase in tanker traf f ic in direct 
proportion to the reduction in tanker capacity. 

Mitigation of Tank Farm Emissions 

Tank farm emissions can be minimized through the use of double 
floating roof storage tanks, as assumed in this study. It has also been 
reported that recent tests on the use of secondary seals have shown that 
such seals can further reduce emissions. Mitigation would therefore 
require that storage tanks be built and maintained to certain standards, 
although standards would be d i f f i cu l t to enforce, as there are no 
effective emission testing procedures for large floating roof tanks. 

Tank farm emissions could be further mitigated through the use 
of a vapor recovery or vapor scrubbing system which would involve 
covering the tanks with a fixed roof. The head-space of a l l tanks would 
then be manifolded to a line passing to the scrubber or recovery unit, 
although problems could arise from the large fluctuations in gas flow 
rate and consumption. 

III.4 CONCLUSIONS 

This preliminary investigation of the ramifications of a 
hypothetical o i l terminal located at Kitimat, B . C . , indicates that such a 
f a c i l i t y could lead to a significant deterioration of airshed quality. 
Whether or not such deterioration would be environmentally acceptable or 
to what degree emission control would be required, are not yet known. 

Fie ld data therefore would be needed on the dispersive 
characteristics of the airshed, as simple modelling would be unreliable 
in such complex terrain. Such a baseline study would have to be carried 
out well in advance of the planning/construction of the port. It would 
involve fixed and mobile pollutant monitoring and meteorological data 
gathering stations. A correlation between adverse meteorological 
conditions, ambient air quality and pollutant emission rates could 
thereby be established. Only in this manner could rel iable predictions 
be made on potential airshed quality deterioration, and appropriate 
decisions made on what mitigating steps would be required to maintain an 
acceptable level of a ir quality. 
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I t must be n o t e d o f c o u r s e , t h a t , w h i l e t h i s r e p o r t 
c o n s i d e r e d K i t i m a t as a p o t e n t i a l t e r m i n a l f o r A l a s k a n c r u d e , 
a l s o be a p p l i c a b l e t o o t h e r p r o p o s e d deepwa te r o i l p o r t s i t e s . 

has o n l y 
i t w o u l d 

PREPARED B Y : E . W i t u s c h e k and G . E s p l i n , E n v i r o n m e n t a l P r o t e c t i o n 
S e r v i c e 
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APPENDIX IV 

ENVIRONMENTAL CONCERNS OF OIL P I P E L I N E CORRIDORS AND F A C I L I T I E S 

The f i r s t s e c t i o n o f t h i s a p p e n d i x c o n s i s t s o f a g e n e r a l r e v i e w 
o f the e n v i r o n m e n t a l c o n c e r n s r e l a t i v e to o i l p i p e l i n e c o r r i d o r s and 
f a c i l i t i e s . The second s e c t i o n a p p l i e s t h e s e c o n s i d e r a t i o n s t o the 
s p e c i f i c p i p e l i n e and t e r m i n a l p o s s i b i l i t i e s o u t l i n e d i n C h a p t e r 6 o f t he 
f i r s t volume o f t h i s r e p o r t . C h a p t e r 6 a l s o c o n t a i n s a map i n d i c a t i n g 
the p r i n c i p a l p i p e l i n e c o r r i d o r s r e f e r r e d to i n t h i s a p p e n d i x . 

I t i s g e n e r a l l y c o n s i d e r e d t h a t many o f the ma jo r i m p a c t s o f 
p i p e l i n e d e v e l o p m e n t can be ove rcome . However , t h i s w o u l d be t r u e o n l y 
on the b a s i s o f d e t a i l e d s t u d y o f a c o r r i d o r t o i d e n t i f y p o t e n t i a l 
p r o b l e m s ; s t r i c t g u i d e l i n e s and e f f e c t i v e m o n i t o r i n g o f c o n s t r u c t i o n 
a c t i v i t i e s ; and a p r a c t i c a l e d u c a t i o n p rogram f o r c o n s t r u c t i o n w o r k e r s on 
a c o n t i n u i n g b a s i s . 

I V . 1 GENERAL REVIEW OF P I P E L I N E CORRIDOR ENVIRONMENTAL CONCERNS 

The p h y s i c a l e f f e c t s o f p i p e l i n e c o n s t r u c t i o n , o p e r a t i o n and 
m a i n t e n a n c e appea r to be f a i r l y w e l l documented . Knowledge o f t he 
b i o l o g i c a l e f f e c t s , h o w e v e r , i s r a t h e r g e n e r a l f o r b i r d s and w i l d l i f e 
o t h e r t h a n e c o n o m i c a l l y i m p o r t a n t s p e c i e s . Impac t s o f c r u d e o i l s p i l l s 
on r i v e r i n e and l a n d ecosys t ems a l s o a r e r e l a t i v e l y unknown and d e t a i l e d 
r e s e a r c h i n c l e a n u p t e c h n o l o g y appea r s to be l a c k 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 c e r n s 

The p h y s i c a l e n v i r o n m e n t c o n s i s t s o f l a n d f o r m s , b e d r o c k and 
s u r f i c i a l m a t e r i a l s , w a t e r , c l i m a t e and the p h y s i c a l q u a l i t i e s o f 
v e g e t a t i o n . A l l t h e s e l a n d s c a p e components a r e i n t e r - r e l a t e d ; v a l l e y 
shape and o r i e n t a t i o n a r e c o n t r o l l e d by the c o n f i g u r a t i o n o f b e d r o c k and 
u n c o n s o l i d a t e d d e p o s i t s ; and r e g i o n a l c l i m a t e and topography p r o v i d e a 
c h a r a c t e r i s t i c p a t t e r n o f v e g e t a t i o n and l o c a l c l i m a t e . 

A . L a n d f o r m s 

V a l l e y bo t toms and l o w e r s l o p e s a r e u s u a l l y the most f e a s i b l e 
l o c a t i o n s f o r p i p e l i n e c o r r i d o r s , bu t they c o n t a i n the g r e a t e s t d i v e r s i t y 
o f p h y s i c a l e n v i r o n m e n t s . V a l l e y c o n f i g u r a t i o n can range from n a r r o w , 
s t e e p - s i d e d , v - s h a p e s to w i d e , f l a t - b o t t o m e d , g e n t l y s l o p i n g u - s h a p e s . 
The l a t t e r i s u s u a l l y more f a v o u r a b l e , s i n c e i t a l l o w s f o r a g r e a t e r 
d i s t a n c e be tween the r i v e r , c o r r i d o r and s t e e p e r s l o p e s . S t e e p - s i d e d 
v a l l e y s o f t e n p r o v i d e an u n s u i t a b l e t o p o g r a p h y f o r c o r r i d o r l o c a t i o n . 
Upper v a l l e y s l o p e s a r e s o u r c e s o f a v a l a n c h e s , l a n d s l i d e s , d e b r i s f l o w s 
and e x c e s s i v e w a t e r v o l u m e s . 

B . B e d r o c k and S u r f i c i a l M a t e r i a l s 

V a l l e y b o t t o m m a t e r i a l s a r e e x t r e m e l y v a r i a b l e i n t h e i r 
d i s t r i b u t i o n , e x t e n t and c h a r a c t e r . They i n c l u d e r e c e n t a l l u v i a l 
d e p o s i t s ( f a n s and f l o o d p l a i n s ) r a n g i n g from w e l l - s o r t e d , f i n e sands t o 
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p o o r l y s o r t e d b o u l d e r s and g r a v e l ; o r g a n i c d e p o s i t s i n a r e a s o f l o c a l 
p o n d i n g ( b o g s , swamps and f e n s ) ; g l a c i o - f l u v i a l d e p o s i t s o f s t r a t i f i e d 
f i n e sands t o l a r g e c o b b l e s ; l a c u s t r i n e s i l t s and c l a y s ; and g l a c i a l 
t i l l s o f r a t h e r h e t e r o g e n e o u s t e x t u r e s - a l l o f t h e s e d e p o s i t s h a v i n g 
u n i q u e p r o p e r t i e s w h i c h r e q u i r e i n d i v i d u a l i n t e r p r e t a t i o n f o r p i p e l i n e 
c o r r i d o r l o c a t i o n . F o r e x a m p l e , e x t e n s i v e g l a c i o - f l u v i a l t e r r a c e s a r e 
o f t e n p a r t i c u l a r l y s u i t a b l e l o c a t i o n s , as t hey a r e f l a t , s t a b l e , 
w e l l - d r a i n e d , e a s i l y e x c a v a t e d and v a l u a b l e s o u r c e s o f a g g r e g a t e and 
b e d d i n g m a t e r i a l . On the o t h e r h a n d , l a c u s t r i n e s i l t s s i t u a t e d i n a r e a s 
w i t h a h i g h w a t e r t a b l e a r e l e s s f a v o u r a b l e o w i n g t o t h e i r p o t e n t i a l f o r 
s l u m p i n g . S i m i l a r l y , o r g a n i c d e p o s i t s a r e u n s u i t a b l e as f o u n d a t i o n 
m a t e r i a l , s i n c e they o f t e n s e t t l e upon l o a d i n g , have poo r s e i s m i c 
s t a b i l i t y and h i g h w a t e r t a b l e s . B e d r o c k , w h i c h i s l e s s f r e q u e n t i n 
v a l l e y b o t t o m l o c a t i o n s , p r o v i d e s an e x c e l l e n t f o u n d a t i o n , b u t f r e q u e n t l y 
r e q u i r e s b l a s t i n g t o accommodate a p i p e l i n e . F l o o d p l a i n and a l l u v i a l fans 
s h o u l d be a v o i d e d owing to t h e i r n a t u r a l p o t e n t i a l f o r h i g h w a t e r t a b l e s 
and s h i f t i n g w a t e r c o u r s e s . 

C . Wa te r and C l i m a t e 

C o r r i d o r s e l e c t i o n s h o u l d a v o i d u n n e c e s s a r y s t r e a m c r o s s i n g s , 
bu t when n e c e s s a r y , s h o u l d c r o s s a t s i t e s where s t r e a m bank s t a b i l i t y 
c o n c e r n s a r e m i n i m a l , e . g . , where t h e r e a r e m o d e r a t e l y f i n e - t e x t u r e d t i l l 
d e p o s i t s , b e d r o c k o r r e l a t i v e l y s t a b l e ou twash d e p o s i t s . D i s t u r b a n c e o f 
u n s t a b l e s t r e a m bank m a t e r i a l s c o u l d l e a d t o a c c e l e r a t e d e r o s i o n , 
i n c r e a s e d s e d i m e n t a t i o n and the p o t e n t i a l f o r r i v e r s c o u r i n g p r o b l e m s . 

The r e g i o n a l and l o c a l c l i m a t i c r e g i m e a l o n g a p i p e l i n e 
c o r r i d o r s h o u l d be known, and p l a n s s h o u l d a l l o w f o r maximum and minimum 
v a l u e s o f t he many p a r a m e t e r s . 

D. V e g e t a t i o n 

V e g e t a t i o n s t r u c t u r e and d i s t r i b u t i o n a r e u s e f u l p h y s i c a l 
a t t r i b u t e s t o c o n s i d e r d u r i n g the s e l e c t i o n , c o n s t r u c t i o n and m a i n t e n a n c e 
o f a p i p e l i n e c o r r i d o r . V e g e t a t i o n c a n be an e f f e c t i v e a e s t h e t i c f e a t u r e 
f o r r e d u c i n g the v i s u a l impac t o f a p i p e l i n e , and i t c a n c o n t r i b u t e 
s u b s t a n t i a l l y t o t h e s t a b i l i z a t i o n o f s t r e a m bank m a t e r i a l s . C e r t a i n 
v e g e t a t i o n c a n be e f f e c t i v e f o r c o n t r o l l i n g the r a t e o f s p r e a d o f f i r e 
t h r o u g h a p o t e n t i a l c o r r i d o r . 

V e g e t a t i o n must a l s o be l o o k e d a t i n t he l i g h t o f i t s 
s i g n i f i c a n c e as a h a b i t a t , food s o u r c e , r a r i t y , u n i q u e n e s s and s c e n i c 
v a l u e . 

B i o l o g i c a l E n v i r o n m e n t a l C o n c e r n s 

T h e r e a r e a l s o g e n e r a l b i o l o g i c a l c o n s i d e r a t i o n s w h i c h must be 
r e c o g n i z e d p r i o r t o p i p e l i n e a l i g n m e n t . B e s i d e s the s p e c i f i c f a c e t s 
i d e n t i f i e d b e l o w , i t must be remembered t h a t a l l l i v i n g r e s o u r c e s a r e 
p a r t o f a v e r y i n t e r d e p e n d e n t s y s t e m i n w h i c h any i m p a c t o n one p a r t 
o f t e n i m p a c t s on the r e s t . 
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A . F i s h (anadromous and r e s i d e n t ) 

M i g r a t i o n r o u t e s and t i m e s (anadromous f i s h ) must be i d e n t i f i e d 
so t h a t s t r e a m c r o s s i n g s by p i p e l i n e and equ ipment may be a d j u s t e d 
a c c o r d i n g l y . 

Spawning g rounds must be l o c a t e d so t h a t s t r e a m c r o s s i n g s a r e 
downst ream o f them. I f t h i s i s i m p o s s i b l e , t he i n c u b a t i o n p e r i o d o f the 
eggs must be known to p r e v e n t i m p a c t s due to s e d i m e n t a t i o n , bed 
d i s r u p t i o n and l e s s e n i n g o f w a t e r q u a l i t y . 

R e a r i n g a r e a s s h o u l d be i d e n t i f i e d (many anadromous s p e c i e s 
spend e a r l y s t a g e s o f l i f e i n f r e s h w a t e r ) , so t h a t c o n s t r u c t i o n 
a c t i v i t i e s w h i c h w o u l d l e s s e n w a t e r q u a l i t y c a n be c u r t a i l e d i n t h o s e 
a r e a s . T h i s i n c l u d e s the s i t i n g o f c o n s t r u c t i o n camps, equ ipment 
s t o r a g e , o t h e r a c t i v i t y w h i c h m i g h t cause s i l t a t i o n , s t r e a m b l o c k a g e , 
oxygen d e p l e t i o n , t o x i c m a t e r i a l d i s c h a r g e o r t e m p e r a t u r e change o f a 
f r e s h w a t e r b o d y . 

O v e r w i n t e r i n g a r e a s - These a r e a p p l i c a b l e t o w a t e r b o d i e s o f 
h i g h e r e l e v a t i o n a n d / o r l a t i t u d e w h i c h a r e s u b j e c t t o i c e f o r m a t i o n 
d u r i n g p a r t o f the y e a r . F i s h t end to c o n c e n t r a t e where t h e r e i s a 
s u s t a i n e d food s o u r c e and s u f f i c i e n t o x y g e n r e p l e n i s h m e n t o f the w a t e r . 
N e a r the end o f w i n t e r , the b a l a n c e may be most c r i t i c a l so t h a t any 
d i s r u p t i o n c o u l d have s e r i o u s c o n s e q u e n c e s . T h i s i m p l i e s t h a t any 
c o n s t r u c t i o n a c t i v i t i e s w h i c h w o u l d cause oxygen d e p l e t i o n , s t r e a m f l o w 
b l o c k a g e , t o x i c c h e m i c a l d i s c h a r g e o r t h e r m a l changes w o u l d have to be 
s t r i c t l y r e g u l a t e d . 

B . W i l d l i f e 

1. U n g u l a t e s (moose, d e e r , c a r i b o u , e l k , sheep , g o a t s ) 

H i g h c a p a b i l i t y u n g u l a t e r a n g e s , i . e . , a r e a s w h i c h c a n 
p r o v i d e s u f f i c i e n t food f o r c o n c e n t r a t i o n s o f a n i m a l s , a r e 
s c a r c e i n the p r o v i n c e and any s i g n i f i c a n t e n c r o a c h m e n t s c o u l d 
have s e r i o u s i m p a c t s . Of f u r t h e r c o n c e r n a t the s i t e - s p e c i f i c 
l e v e l a r e the i d e n t i f i c a t i o n o f m i n e r a l l i c k s w i t h i n a c o r r i d o r . 

Range - A l t h o u g h a l l u n g u l a t e range i s o f i m p o r t a n c e , 
t h e r e a r e c e r t a i n s e a s o n a l a r e a s w h i c h must be c o n s i d e r e d 
c r i t i c a l t o t h e i r l i f e c y c l e s . 

W i n t e r range - H i g h c a p a b i l i t y w i n t e r range i s s c a r c e i n 
the p r o v i n c e and any a l i e n a t i o n o r d i s r u p t i o n w o u l d have 
s i g n i f i c a n t i m p a c t s b o t h r e g i o n a l l y and p r o v i n c i a l l y . Such 
a c t i v i t i e s as a g g r e g a t e p i t o p e r a t i o n s , a c c e s s r o a d 
c o n s t r u c t i o n , c o n s t r u c t i o n camp o p e r a t i o n s , s t o r a g e a r e a s , 
pumping s t a t i o n s and t ank farms c o u l d d i s t u r b w i n t e r r a n g e s . 

C a l v i n g a r e a s - These a r e a s a r e c r i t i c a l t o some u n g u l a t e 
s p e c i e s and any d i s t u r b a n c e s such as n o i s e , b l a s t i n g , r o a d 
b u i l d i n g o r t r e n c h e x c a v a t i o n w o u l d have i m p a c t s i n the s h o r t 
t e r m , w h i l e s i t i n g o f pumping s t a t i o n s and t ank farms w o u l d have 
l o n g - t e r m i m p a c t s . 
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M i g r a t i o n r o u t e s - Some o f t h e l a r g e r u n g u l a t e s (moose, 
d e e r , c a r i b o u ) t e n d t o m i g r a t e on a r e c u r r i n g s e a s o n a l b a s i s . 
M i g r a t i o n s w o u l d be v u l n e r a b l e t o d i s r u p t i o n , i f c o n s t r u c t i o n 
a c t i v i t i e s were p o o r l y t i m e d . 

2 . O t h e r s 

O t h e r s p e c i e s o f w i l d l i f e w h i c h w o u l d be o f c o n c e r n a r e 
the ma jo r p r e d a t o r s ( b e a r s , w o l v e s , c o u g a r s , w o l v e r i n e s ) , t he 
ma jo r f u r b e a r e r s , and the w i l d l i f e s e r v i n g as a p r i n c i p a l f o o d 
s o u r c e f o r c a r n i v o r e s . S e v e r a l a s p e c t s t h a t w a r r a n t f u r t h e r 
s t u d y i n c l u d e b e a r d e n n i n g s i t e s , w o l f n u r s e r y a r e a s , c r i t i c a l 
h a b i t a t f o r i m p o r t a n t f u r b e a r e r s and r e g i o n a l d i s t r i b u t i o n o f 
p r e d a t o r - f o o d s p e c i e s . 

B i r d s 

1. M i g r a t o r y ( w a t e r f o w l ) 

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

N e s t i n g a r e a s - Many o f t he m i g r a t o r y s p e c i e s n e s t on the 
g round o r on the f o r e s h o r e o f w a t e r b o d i e s and thus a r e h i g h l y 
s u s c e p t i b l e to d i s t u r b a n c e s such as p i p e l i n e s a c r o s s m a r s h e s , 
a l o n g l a k e s h o r e s and r i v e r banks and the p l a c e m e n t o f pumping 
s t a t i o n s . 

G r o w t h s t a g e s - A number o f m i g r a t o r y w a t e r f o w l ( n o t a b l y 
geese ) go t h r o u g h a m o u l t i n g s e a s o n w h i c h r e n d e r s them f l i g h t l e s s 
f o r a p e r i o d o f t i m e . Any p i p e l i n e c o n s t r u c t i o n a c t i v i t y a r o u n d 
such a r e a s o f b i r d c o n c e n t r a t i o n s c o u l d c ause undue s t r e s s a t 
c e r t a i n t i m e s o f y e a r . 

S t a g i n g - r e s t i n g a r e a s - A c t i v i t i e s such as b l a s t i n g , b o r r o w 
p i t o p e r a t i o n s , r i g h t - o f - w a y c l e a r i n g and t r e n c h e x c a v a t i o n c o u l d 
have i m p a c t s on s t a g i n g - r e s t i n g a r e a s . A l s o , t he p l a c e m e n t o f 
c o n s t r u c t i o n camps, equ ipment and f u e l s t o r a g e a r e a s , pumping 
s t a t i o n s and t a n k farms c o u l d have s i m i l a r e f f e c t s . 

2 . R a p t o r s ( e a g l e s , hawks , f a l c o n s , o w l s ) 

B e c a u s e o f t h e s e b i r d s ' p o s i t i o n a t t he top o f t h e food 
c h a i n , t h e y c a n be s i g n i f i c a n t l y d i s t u r b e d by d i s r u p t i o n s o f 
t h e i r f o o d s o u r c e . M a j o r r a p t o r s adap t p o o r l y t o d i s t u r b a n c e s 
such as c l e a r i n g , n o i s e , w a t e r p o l l u t i o n , a i r c r a f t and b u r n i n g o f 
d e b r i s . Some o f t he r a p t o r s p e c i e s a r e c o n s i d e r e d r a r e and 
e n d a n g e r e d , and undue s t r e s s c o u l d s i g n i f i c a n t l y a f f e c t them. 

N e s t i n g a r e a s - T r e e - n e s t i n g r a p t o r s ( o s p r e y s , b a l d e a g l e s ) 
a r e p e r h a p s the most s u s c e p t i b l e t o d i r e c t p i p e l i n e c o n s t r u c t i o n 
i m p a c t s . 
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O t h e r s ( p a s s e r i n e s , s h o r e b i r d s , i n s e c t i v o r o u s b i r d s , 
non-game b i r d s and game b i r d s ) . 

Any o f t h e s e b i r d s w o u l d be o f c o n c e r n i f t hey were 
l o c a l l y s i g n i f i c a n t f o r r e c r e a t i o n ( e . g . , h u n t i n g ) o r f o r 
e c o l o g i c a l r e a s o n s ( e . g . , u n i q u e n e s t i n g a r e a s ) . 

S o c i o - E c o n o m i c C o n c e r n s 

A . R e g i o n a l C o n c e r n s 

B e f o r e the l o c a t i o n o f a p i p e l i n e c o r r i d o r i s d e t e r m i n e d , 
p o t e n t i a l d i s r u p t i o n s to the s o c i a l and economic l i f e o f c o m m u n i t i e s n e a r 
i t s h o u l d be c o n s i d e r e d . B a s i c l i f e s t y l e s o f e s t a b l i s h e d c o m m u n i t i e s 
s h o u l d be m a i n t a i n e d a t l e a s t a t t h e i r p r e s e n t l e v e l and the r e s o u r c e s on 
w h i c h they depend s h o u l d r e m a i n i n t a c t . 

1. L i f e s t y l e s 

T r a d i t i o n a l l i f e s t y l e s o f s m a l l communi tes c a n e a s i l y be 
a l t e r e d by the i n f l u x o f a l a r g e t e m p o r a r y p o p u l a t i o n as i s the 
c a s e when a p i p e l i n e i s d e v e l o p e d . E s t a b l i s h e d income and 
r e c r e a t i o n a l o p p o r t u n i t i e s and the q u a l i t y o f s o c i a l s e r v i c e s , 
s u c h as p u b l i c h e a l t h , m i g h t d e t e r i o r a t e . The c o s t o f l i v i n g 
w o u l d p r o b a b l y i n c r e a s e . I f l o c a l p e o p l e o b j e c t e d t o the 
d e v e l o p m e n t and f e l t r e s e n t m e n t towards t e m p o r a r y r e s i d e n t s 
a s s o c i a t e d w i t h the p r o j e c t , t h e r e c o u l d be a d i s r u p t i o n o f 
community l i f e . 

P e o p l e who depended on n a t u r a l r e s o u r c e s f o r t h e i r 
l i v e l i h o o d such as t r a p p e r s , o u t f i t t e r s and f i s h e r m e n , m i g h t f i n d 
t h e i r s o u r c e o f income d i s a p p e a r i n g i f the p i p e l i n e were to 
a f f e c t f i s h and w i l d l i f e a d v e r s e l y . 

2 . Economy 

I n o r d e r to accommodate a l a r g e t r a n s i e n t p o p u l a t i o n , a 
c o m m u n i t y ' s p u b l i c funds w o u l d be b u r d e n e d i n a t t e m p t s t o p r o v i d e 
n e c e s s a r y u t i l i t i e s , h o u s i n g , t r a n s p o r t a t i o n , c o m m u n i c a t i o n , 
a d m i n i s t r a t i o n and e d u c a t i o n s e r v i c e s . A l s o , t he i n c r e a s e d s i z e 
o f the l a b o u r f o r c e c o u l d e x c e e d the number o f w o r k e r s a c t u a l l y 
needed f o r p i p e l i n e c o n s t r u c t i o n , p u t t i n g a d d i t i o n a l p r e s s u r e s on 
s o c i a l and w e l f a r e community r e s o u r c e s . 

P i p e l i n e deve lopmen t m i g h t g i v e o n l y a s h o r t - t e r m b o o s t t o 
the l o c a l economy. I t c o u l d p r o v e d i s r u p t i v e o f l o n g - t e r m 
s t a b i l i t y i n l o c a l b u s i n e s s o r i n d u s t r y ; t h e m a r k e t f o r l o c a l 
goods and s e r v i c e s c o u l d f l u c t u a t e d r a s t i c a l l y and t h e r e c o u l d 
be a g r e a t e r t h a n n o r m a l t u r n o v e r i n l o c a l j o b s b e c a u s e s a l a r i e s 
w o u l d be b e t t e r t h a n the l o c a l economy c o u l d a f f o r d . 
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B. National and Provincial Concerns 

1. Salmonid Enhancement 

In the next five years, the federal government w i l l spend 
up to $150 mi l l ion in the Salmonid Enhancement Program. This 
program is intended to double the annual value of the commercial 
salmon catch and to greatly expand recreational fishing 
opportunities. Other freshwater game fish such as steelhead and 
cutthroat trout w i l l also be affected. Included in the program 
are the construction of spawning channels, hatcheries and 
fishways and the rehabil i tat ion of impaired natural habitats. 
Any adverse effects from the development of a pipeline corridor 
on any of these or on the fisheries resource i t s e l f would be 
direct ly contrary to the goals of the Salmonid Enhancement 
Program. 

2. Archaeological and Historic Sites 

Archaeological and historic sites are an important part of 
national and provincial heritage. As non-renewable resources, 
these sites could be permanently damaged by pipeline 
construction. Although there is an active program of 
archaeological inventorying taking place in Br i t i sh Columbia, 
the same cannot be said for historic sites. 

Most of the sites thus far identified occur along natural 
corridors, lake shores and river banks. This obviously can 
conflict with pipeline development as pipelines follow the same 
paths. Further historic sites w i l l probably be found on 
exploration and fur trade routes such as those along the Peace, 
Thompson and Fraser r ivers . 

3. Land Use and Land Status 

Recreation 

Areas of high recreational use and high potential for 
future use could be disturbed, by affecting either the fishery 
resource, water quality or the wilderness character of an area. 

Access 

There is general concern over the effects of increased 
access for people into previously inaccessible areas such as 
alpine meadows which are sensitive to trampling. There are 
potential impacts on fish and wi ld l i fe resources from increased 
user pressures. 

Special land status 

Agricultural Land Reserves, Ecological Reserves, Parks and 
Indian Reserves are protected by legis lat ion and should be 
avoided by pipeline corridors. It should also be noted that 
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owing to the c u r r e n t i s s u e o f n a t i v e l a n d c l a i m s , t h e r e i s t he 
p o s s i b i l i t y o f changes i n I n d i a n R e s e r v e b o u n d a r i e s i n the 
f u t u r e . 

P r o j e c t - R e l a t e d C o n c e r n s 

A . C o n s t r u c t i o n A c t i v i t i e s 

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

1. W a s t e s , T o x i n s , N o i s e and A i r P o l l u t i o n C o n c e r n s 

Wastes - i n c l u d e l a n d f i l l s , sewage, h y d r o s t a t i c and 
r a d i o g r a p h i c l i q u i d s , a n t i - c o r r o s i o n l i q u i d s , p i p e c o a t i n g w a s t e s 
and o i l s o r g r e a s e s . P r o b l e m s c o u l d a r i s e i n t h e i r impac t on 
h e a l t h , g r o u n d w a t e r , s u r f a c e d r a i n a g e , f i s h , w i l d l i f e and 
v e g e t a t i o n . 

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

N o i s e - i n c l u d e s b l a s t i n g , equ ipment use and pumping 
s t a t i o n s . D i f f i c u l t i e s c o u l d a r i s e a t c e r t a i n t i m e s o f t he y e a r 
i n c r i t i c a l a r e a s such as w i n t e r r anges and n e s t i n g a r e a s . 

A i r P o l l u t i o n - i n c l u d e s t h a t f rom pumping s t a t i o n s and 
d u s t f a l l f rom b l a s t i n g , c o n s t r u c t i o n work and b u r n i n g o f w a s t e s . 
C o n c e r n s w o u l d a r i s e where a i r p o l l u t i o n w o u l d a f f e c t h e a l t h , 
w i l d l i f e and v e g e t a t i o n . 

2 . D i r e c t C o n s t r u c t i o n C o n c e r n s 

a) a c c e s s road c o n s t r u c t i o n and maintenance near 
w a t e r c o u r s e s , a t t empora ry w a t e r c r o s s i n g s , on s t e e p - s i d e d 
s l o p e s , and where b l a s t i n g i s r e q u i r e d i n p r ime w a t e r f o w l , f i s h 
and w i l d l i f e h a b i t a t s . 

b) r i g h t - o f - w a y c l e a r i n g and s l a s h b u r n i n g t h a t w o u l d have 
i m p a c t s on s t a b i l i t y o f s l o p e s , h a b i t a t , d r a i n a g e o r c o u l d c r e a t e 
a f i r e h a z a r d . 

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

d) c o n s t r u c t i o n camp l o c a t i o n t h a t c o u l d a f f e c t h a b i t a t , 
w a t e r q u a l i t y and a v a i l a b l e w a t e r s u p p l y . 

3 . E d u c a t i o n , C o n t i n g e n c y and R e s t o r a t i o n P l a n s C o n c e r n s 

a) t he adequacy o f e d u c a t i o n programs t o i n f o r m c o n s t r u c t i o n 
p e r s o n n e l o f p rob l ems and how t o overcome them. 
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b) t h e f l e x i b i l i t y , r e l i a b i l i t y and adequacy o f c o n t i n g e n c y 
p l a n s f o r a c c i d e n t a l s p i l l s , f i r e s ( e s p e c i a l l y d u r i n g the d r y 
s e a s o n ) and u n e x p e c t e d e n g i n e e r i n g d i f f i c u l t i e s . 

c ) t h e adequacy and e f f i c i e n c y o f p l a n s f o r r e c l a m a t i o n , 
r e v e g e t a t i o n and e r o s i o n p r e v e n t i o n . 

B . M o n i t o r i n g o f P i p e l i n e A c t i v i t i e s 

T h i s i s o f c o n s i d e r a b l e i m p o r t a n c e , as i t i s g e n e r a l l y f e l t 
t h a t many p i p e l i n e p r o b l e m s c a n be r e d u c e d t h r o u g h an e f f e c t i v e and 
c o o p e r a t i v e e n v i r o n m e n t a l m o n i t o r i n g p r o g r a m . M o n i t o r i n g s h o u l d commence 
w i t h p r e - c o n s t r u c t i o n a c t i v i t i e s and c o n t i n u e i n t o the m a i n t e n a n c e phase 
t o e n s u r e t h a t e n v i r o n m e n t a l d e s i g n s p e c i f i c a t i o n s a r e a d h e r e d t o . 
D o c u m e n t a t i o n and a s se s smen t o f the e f f i c i e n c y o f t h e s e s p e c i f i c a t i o n s 
a r e r e q u i r e d i n o r d e r t o v e r i f y and improve p r e d i c t i o n s o f e n v i r o n m e n t a l 
i m p a c t . The knowledge t h u s g a i n e d c a n be a p p l i e d t o f u t u r e p i p e l i n e 
p r o j e c t s and may i n d i c a t e a r e a s where c o n s t r a i n t s c o u l d be e a s e d o r more 
r i g i d l y a p p l i e d . 

C . O i l S p i l l I m p a c t s and C l e a n u p T e c h n o l o g y 

The c o n c e r n h e r e i s o b v i o u s , f o r i f one must a c c e p t t h e 
s t a t i s t i c a l p r o b a b i l i t i e s o f o i l s p i l l s d u r i n g the l i f e o f a p i p e l i n e , 
t h e n one must know how e f f e c t i v e l y s p i l l i m p a c t s c a n be m i t i g a t e d . 

1. A q u a t i c S p i l l s ( r i v e r s , l a k e s ) 

Movement o f a s p i l l i n a r i v e r i s d e t e r m i n e d l a r g e l y by 
c u r r e n t s a n d , i n some c a s e s , by w i n d . T h e r e f o r e , a c c u r a t e and 
r e l i a b l e i n f o r m a t i o n on c u r r e n t s must be a v a i l a b l e t o p r e d i c t t he 
d i r e c t i o n and speed o f a s p i l l . P r e s e n t c l e a n u p t e c h n o l o g y 
r e q u i r e s t he s p i l l t o be c o n t a i n e d e a r l y and n e a r s h o r e , m o s t l y 
t h r o u g h the use o f booms. Once o i l has moved i n t o f a s t - m o v i n g o r 
t u r b u l e n t w a t e r s , e f f e c t i v e n e s s o f r e c o v e r y i s m i n i m a l . 

Movement o f s p i l l s i n a s m a l l l a k e i s d e t e r m i n e d by t h e 
c u r r e n t be tween the i n l e t and o u t l e t d r a i n a g e s . I n a l a r g e r 
l a k e , i t w o u l d be more w i n d - i n f l u e n c e d . A c c u r a t e knowledge o f 
l a k e c u r r e n t and w i n d i n f o r m a t i o n w o u l d t h e r e f o r e be n e e d e d . 
P r e s e n t t e c h n o l o g y i n c l u d e s p r i m a r i l y the use o f booms f o r o i l 
c o n t a i n m e n t and pumps o r sk immers f o r r e m o v a l . O i l o r i g i n a t i n g 
o u t s i d e a l a k e s y s t e m on the i n l e t d r a i n a g e w o u l d have t o be 
c o n t a i n e d b e f o r e r e a c h i n g the o u t l e t . C r i t i c a l p r o b l e m s c o u l d 
a r i s e i f the o i l s p i l l f l o w e d i n t o an i c e - c o v e r e d l a k e . 

H y d r o c a r b o n s a t u r a t i o n f rom a d i r e c t o i l s p i l l i n t o a w a t e r 
body i s d e t e r m i n e d by the number o f s o l u b l e compounds i n the 
c r u d e . I t s i m p a c t s t e n d t o be dependent on c o n c e n t r a t i o n s o f 
t o x i c s u b s t a n c e s t h a t e n t e r the w a t e r b o d y . G e n e r a l l y , t he h i g h l y 
t o x i c s u b s t a n c e s a r e the most s o l u b l e . I n r i v e r s , i s l a n d s , b a r s 
and a r e a s s u b j e c t t o e d d i e s o r b a c k - c u r r e n t s a r e h i g h l y 
s u s c e p t i b l e t o o i l s p i l l s , w h i l e i n l a k e s , d e l t a s , s h e l t e r e d 
b a y s , i n l e t s and s h o r e l i n e s a r e the most v u l n e r a b l e . 
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R e s e a r c h on the e f f e c t s o f d i s s o l v e d o i l compounds on 
f r e s h w a t e r f i s h , p l a n t s and a n i m a l s i s s t i l l l a r g e l y l a c k i n g . 

2 . Land S p i l l s 

The movement o f o i l on l a n d i s dependent on s l o p e , 
v i s c o s i t y o f the c r u d e o i l and a b s o r b e n c y o f the g round a round a 
s p i l l . P r e s e n t c l e a n u p t e c h n o l o g y i s e i t h e r by f i r e , s o i l dyke 
o r pumping . 

F i r e i s g e n e r a l l y u sed t o b u r n o f f s u r f a c e a c c u m u l a t i o n s , 
l e a v i n g the s u b s u r f a c e r e l a t i v e l y u n a f f e c t e d . F i r e a l s o b r i n g s 
w i t h i t the h a z a r d s o f a i r p o l l u t i o n and the r e l e a s e o f t o x i c 
gases p l u s the r i s k o f s p r e a d i n g d u r i n g the d r y s e a s o n . 
P r e s e n t l y , t h e r e i s l i t t l e d e t a i l e d knowledge o f t he f u l l 
consequences to the e n v i r o n m e n t o f b u r n i n g o i l . 

S o i l dykes a r e u sed on s l o p e s o r when o i l i s f l o w i n g t o w a r d 
a w a t e r c o u r s e . The o i l b e h i n d the dyke i s pumped and removed to 
s t o r a g e f a c i l i t i e s . 

B e s i d e s the above , pumping i s a l s o u sed i n a r e a s o f h i g h 
w a t e r t a b l e s such as b o g s . The s p i l l i s c o n t a i n e d so t h a t w a t e r 
and o i l may be pumped i n t o a s e p a r a t i o n f a c i l i t y . 

The d rawbacks o f the l a s t two methods a r e t h a t t hey r e q u i r e 
some s p e c i a l i z e d equ ipment to be a v a i l a b l e on s h o r t n o t i c e . The 
r e l i a b i l i t y o f such methods f o r a l o n g p i p e l i n e i s t h e r e f o r e 
q u e s t i o n a b l e . 

V e g e t a t i o n , g r o u n d - d w e l l i n g w i l d l i f e ( b u r r o w e r s ) and some 
b i r d s w o u l d be a f f e c t e d most by a s p i l l on l a n d . P e r h a p s 
p o t e n t i a l l y more c r i t i c a l w o u l d be the c o n t a m i n a t i o n o f 
s u b s u r f a c e w a t e r and i t s subsequen t f l o w i n t o w a t e r c o u r s e s . 

C u r r e n t l y , the d e t a i l e d e f f e c t s o f c r u d e o i l s p i l l s on 
n o n - A r c t i c p l a n t s and a n i m a l s are l a r g e l y unknown. 

D. Tank Farm F a c i l i t i e s 

These f a c i l i t i e s c r e a t e t h e i r own s p e c i a l c o n c e r n s : 

Space - The s i z e o f a t ank farm i s dependent on r e q u i r e d 
s t o r a g e c a p a c i t y . C o n c e r n s a r i s e where such space i s a t a 
premium o r i s h i g h l y v a l u e d f o r o t h e r uses such as a g r i c u l t u r e . 

A c c e s s - Where a s e l e c t e d a r e a does no t have adequa te 
a c c e s s , t h e r e a r e c o n c e r n s r e l a t i n g to the i m p a c t s o f p r o v i d i n g 
t h a t a c c e s s . 

S e r v i c i n g - C o n s i d e r a b l e e n v i r o n m e n t a l c o n c e r n s w o u l d 
appear i f a s e l e c t e d a r e a d i d no t have the c a p a b i l i t y t o h a n d l e 
the l a r g e e l e c t r i c a l , w a t e r and was t e demands o f a t ank farm and 
i t s r e l a t e d f a c i l i t i e s . 
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E n v i r o n m e n t a l - Tank farms may pose p r o b l e m s o f a i r 
p o l l u t i o n , t e r r a i n d i s r u p t i o n ( t o p r o v i d e s o i l dykes a r o u n d 
t a n k s ) and p o t e n t i a l w a t e r q u a l i t y i m p a c t s . 

N a t u r a l h a z a r d s - A t ank fa rm s i t u a t e d i n an a r e a 
s u s c e p t i b l e t o n a t u r a l h a z a r d s c o u l d be o f c o n c e r n , e . g . , s i t i n g 
on an a r e a o f h i g h w a t e r t a b l e , p o t e n t i a l e a r t h q u a k e , s l o p e 
i n s t a b i l i t y o r f l o o d i n g p o t e n t i a l . 

I V . 2 ENVIRONMENTAL CONCERNS PERTINENT TO S P E C I F I C P I P E L I N E CORRIDORS AND 
TERMINALS 

T h i s s e c t i o n r e v i e w s the e n v i r o n m e n t a l c o n c e r n s r e l a t e d t o the 
v a r i o u s p i p e l i n e c o r r i d o r and t e r m i n a l a l t e r n a t i v e s o u t l i n e d and mapped 
i n C h a p t e r 6 o f Volume I . T h e r e a r e t h r e e p a r t s t o t h e s e c t i o n : the 
f i r s t r e v i e w s the a s s u m p t i o n s and l i m i t a t i o n s o f each e n v i r o n m e n t a l 
p a r a m e t e r ; t h e s e c o n d p r o v i d e s d e t a i l s on the c o n c e r n s s p e c i f i c to each 
p r o s p e c t i v e p i p e l i n e c o r r i d o r ; and the t h i r d r e v i e w s e n v i r o n m e n t a l 
c o n s i d e r a t i o n s a t t he v a r i o u s m a r i n e t e r m i n a l s i t e s . 

A s s u m p t i o n s and L i m i t a t i o n s o f S e l e c t e d E n v i r o n m e n t a l P a r a m e t e r s 

T h i s r e p o r t has c o n s i d e r e d o n l y t h o s e m a r i n e t e r m i n a l s i t e s on 
the B r i t i s h C o l u m b i a c o a s t t h a t w o u l d have a s s o c i a t e d p i p e l i n e s c r o s s i n g 
the p r o v i n c e . A m e r i c a n p o r t s and the p o r t a t E s q u i m a l t on V a n c o u v e r 
I s l a n d were n o t r e v i e w e d . As w e l l , t he p i p e l i n e c o r r i d o r o r i g i n a t i n g 
f rom R o b e r t s Bank and P o r t Moody was no t a s s e s s e d as i t was assumed t h a t 
e x i s t i n g T r a n s M o u n t a i n P i p e l i n e Company f a c i l i t i e s c o u l d be u s e d . 

The c o r r i d o r o r i g i n a t i n g f rom B r i t a n n i a B e a c h was r e v i e w e d o n l y 
t o Kamloops where i t c o u l d j o i n w i t h an e x i s t i n g o i l p i p e l i n e 
r i g h t - o f - w a y up the N o r t h Thompson R i v e r V a l l e y . The B e l l a C o o l a - S o u t h 
C o r r i d o r t o L i t t l e F o r t w o u l d a l s o end where i t i n t e r c e p t e d the e x i s t i n g 
r i g h t - o f - w a y . 

I n t h i s s u b - s e c t i o n , t he e n v i r o n m e n t a l f a c t o r s a r e d i v i d e d i n t o 
the f o l l o w i n g c a t e g o r i e s : 

P h y s i c a l 
A . T e r r a i n - S u r f i c i a l M a t e r i a l s 
B . H y d r o l o g y 

B i o l o g i c a l 
C . F i s h e r i e s 

1. Anadromous 
2 . R e s i d e n t 

D. W i l d l i f e 
1. U n g u l a t e s 
2 . O t h e r 

E . W i l d f o w l 
1. Game 

- U p l a n d 
- M i g r a t o r y ( w a t e r f o w l ) 

2 . O t h e r 

IV-10 



Soc i o - e c o n o m i c 
F . R e c r e a t i o n 

G. L a n d S t a t u s 
1. I n d i a n R e s e r v e s 
2 . A g r i c u l t u r a l L a n d R e s e r v e s 
3 . P a r k s and Government R e s e r v e s 
4 . E c o l o g i c a l R e s e r v e s 

H . L a n d Use 
I . A c c e s s 

I n d e t a i l , the scope and l i m i t a t i o n s o f t h e s e p a r a m e t e r s were 
as f o l l o w s : 

A . T e r r a i n and S u r f i c i a l M a t e r i a l s 

The f e a t u r e s used i n o u t l i n i n g a r e a s o f p o t e n t i a l c o n c e r n 
i n c l u d e d g e n e r a l t e r r a i n m o r p h o l o g y , s l o p e , w i d t h and shape o f v a l l e y s , 
p r e s e n c e o f e x p o s e d b e d r o c k , s o i l d e p t h to b e d r o c k , t y p e and s t a b i l i t y o f 
s u r f i c i a l m a t e r i a l , s i t e s o f p r e v i o u s s l i d e s and s lumps and s e i s m i c 
h a z a r d s . As an e x a m p l e , b e d r o c k o u t c r o p s and s h a l l o w t i l l o v e r b e d r o c k 
i n a n a r r o w , s t e e p - s i d e d , c o n f i n e d v a l l e y were n o t e d as p o s s i b l e 
l i m i t a t i o n s f o r a p i p e l i n e , w h i l e s t e e p s l o p e s o f g l a c i o - l a c u s t r i n e s i l t s 
and c l a y s o r a c t i v e f l o o d p l a i n s c o u l d be o f c o n c e r n owing to t h e i r 
p o t e n t i a l i n s t a b i l i t y . No r e l a t i v e v a l u e s o r s e n s i t i v i t i e s were a s s i g n e d 
t o the v a r i o u s c o n c e r n s : f i r s t , b ecause o n l y g e n e r a l a l i g n m e n t s o f 
c o r r i d o r s were c o n s i d e r e d ; and s e c o n d , because the l e v e l o f i n f o r m a t i o n 
a v a i l a b l e f o r each c o r r i d o r was i n c o n s i s t e n t . 

B . H y d r o l o g y 

P o t e n t i a l h y d r o l o g i c a l c o n c e r n s o c c u r i n a r e a s o f deep r i v e r 
s c o u r , d i s r u p t e d d r a i n a g e , h i g h w a t e r t a b l e s , f l o o d p l a i n s and on r i v e r 
banks w h i c h a r e u n s t a b l e due to a c t i v e e r o s i o n o r f i n e - t e x t u r e d s u r f i c i a l 
m a t e r i a l s . Owing to l a c k o f s p e c i f i c i n f o r m a t i o n , the i d e n t i f i c a t i o n o f 
p o s s i b l e p r o b l e m a r e a s a r e s i m p l y i d e n t i f i e d as s t r e a m c r o s s i n g s and 
f l o o d p l a i n s , i . e . , stream c r o s s i n g s were c o n s i d e r e d to have p o t e n t i a l 
p r o b l e m s o f r i v e r s c o u r , bank i n s t a b i l i t y , e t c . 

C . F i s h e r i e s 

1. Anadromous 

M a j o r s a l m o n - p r o d u c i n g s t r eams p a r a l l e l l e d o r c r o s s e d by 
p i p e l i n e c o r r i d o r s were o f p o t e n t i a l c o n c e r n . No r e l a t i v e v a l u e s 
o r s e n s i t i v i t i e s were a s s i g n e d to t h e s e s t r e a m s . Mos t s t r eams 
s u p p o r t i n g anadromous f i s h i n v o l v e the f e d e r a l F i s h e r i e s and 
M a r i n e S e r v i c e ; t h u s , i t was assumed t h a t t h a t S e r v i c e c o u l d 
p r o v i d e more c o m p r e h e n s i v e f i s h e r i e s i n f o r m a t i o n as r e q u i r e d . 

2 . R e s i d e n t 

S t reams and l a k e s p a r a l l e l l e d o r c r o s s e d by p i p e l i n e 
c o r r i d o r s and w h i c h s u p p o r t major r e s i d e n t f i s h p o p u l a t i o n s were 
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valued as important. The provincial Fish and Wildl i fe Branch 
would have more detailed information as required. 

D. Wildl i fe 

1. Ungulates 

Very high capability areas indicated by Class 1, 1W or 2W, 
are lands which could provide winter range and year-round range 
with l i t t l e or no limitations to ungulates. Winter ranges provide 
habitat on which animals from surrounding areas depend during a 
c r i t i c a l stage of their l i f e cycle. 

High capability areas are rated as Class 2 or 3W - lands 
which would provide slight to moderate limitations to ungulates 
(winter or summer). 

Moderate to high capability indicated areas of Class 3 -
lands of moderate limitations to ungulates. 

Class 4 lands were not recorded, though in many areas they 
could be considered locally significant. 

Data gaps existed specif ical ly for the Bella Coola region. 

2. Other Wildl i fe 

Information on other wi ldl i fe species, e .g. , bear, cougar, 
and their food species, was not collected. Some information on 
game species is available through the provincial Fish and 
Wildl i fe Branch. 

E. Wildfowl 

1. Game 

a) Upland 

Information on upland game species (pheasant, grouse, 
etc.) was not collected. The Fish and Wildl i fe Branch has 
information on such birds. 

b) Migratory (waterfowl) 

Waterfowl lands ranged from Class 1 - no significant 
limitations to the production of waterfowl to Class 3 -
slight l imitations. Class 3M lands are important as 
migration or wintering areas and were also included in 
the prime category. 

Class 4 capabilites within the Coastal Mountains could be 
of local significance and were therefore deemed important. 

No Canada Land Inventory (CLl) was available for the 
Bella Coola region. 
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2 . O t h e r W i l d f o w l 

T h i s i n c l u d e s r a p t o r s , p a s s e r i n e s and o t h e r b i r d s f o r 
w h i c h i n f o r m a t i o n was no t c o l l e c t e d . The f e d e r a l C a n a d i a n 
W i l d l i f e S e r v i c e and the p r o v i n c i a l F i s h and W i l d l i f e B r a n c h 
may be a b l e t o p r o v i d e i n f o r m a t i o n on such b i r d s . 

F . R e c r e a t i o n 

R e c r e a t i o n l a n d s i n the " h i g h " C . L . I , d e s i g n a t i o n r a n g e d f rom 
t h o s e h a v i n g a v e r y h i g h n a t u r a l c a p a b i l i t y t o s u p p o r t i n t e n s i v e 
r e c r e a t i o n a l a c t i v i t i e s t o t h o s e w i t h m o d e r a t e l y h i g h r e c r e a t i o n a l 
c a p a b i l i t y . 

A r e a s w h i c h o f f e r e d c o n c e n t r a t i o n s o f r e c r e a t i o n a l f a c i l i t i e s 
were a l s o i d e n t i f i e d . 

The B e l l a C o o l a r e g i o n l a c k e d C L I r e c r e a t i o n c a p a b i l i t y 
i n f o r m a t i o n . 

G . L a n d S t a t u s 

The d e s i g n a t i o n s w h i c h f o l l o w r e p r e s e n t a r e a s o f p o t e n t i a l 
c o n c e r n , w h i c h have been p r o t e c t e d o r r e s e r v e d f o r s p e c i f i c u ses by 
l e g i s l a t i v e o r a d m i n i s t r a t i v e means. 

1. I n d i a n R e s e r v e s 

Because o f t he p u b l i c i s s u e o f n a t i v e l a n d c l a i m s , t h e r e i s 
the p o s s i b i l i t y t h a t changes i n I n d i a n R e s e r v e b o u n d a r i e s c o u l d 
o c c u r i n the f u t u r e . 

2 . A g r i c u l t u r a l L a n d R e s e r v e s 

These l a n d r e s e r v e s were e s t a b l i s h e d by p r o v i n c i a l 
l e g i s l a t i o n on the b a s i s o f h i g h e s t c a p a b i l i t y a g r i c u l t u r a l l ands 
i n t he p r o v i n c e . They a r e a d m i n i s t e r e d by the B . C . L a n d 
C o m m i s s i o n w h i c h c o n t r o l s t h e i r t y p e o f u s e . 

3 . P a r k s and Government R e s e r v e s 

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

Government r e s e r v e s a r e g e n e r a l l y e s t a b l i s h e d u n d e r 
p r o v i n c i a l s t a t u t e f o r a p a r t i c u l a r use ( r e c r e a t i o n , a g r i c u l t u r e , 
e t c . ) t o p r o t e c t them from a l i e n a t i o n u n t i l a s p e c i f i c use c a n be 
o f f i c i a l l y e s t a b l i s h e d . 

4 . E c o l o g i c a l R e s e r v e s 

These r e s e r v e s were e s t a b l i s h e d t o p r o t e c t s p e c i a l 
e c o l o g i c a l a r e a s o f t he p r o v i n c e . A t p r e s e n t abou t 80 have been 
o f f i c i a l l y d e c l a r e d . T h e r e a r e many o t h e r s w h i c h have been 
p r o p o s e d , b u t were no t i n c l u d e d i n t h i s r e v i e w . 
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5. Others 

This includes Forest Reserves, Tree Farm Licence Reserves, 
Watershed Reserves and a r c h a e o l o g i c a l s i t e s . 

Very l i t t l e i n formation was a v a i l a b l e f o r a r c h a e o l o g i c a l 
resources. Those a r c h a e o l o g i c a l s i t e s which have been i d e n t i f i e d 
were noted as areas of p o t e n t i a l concern. The lack of 
a r c h a e o l o g i c a l data was not considered c r i t i c a l because 
designated a r c h a e o l o g i c a l s i t e s are protected by l e g i s l a t i o n 
under which p i p e l i n e companies would be required to report 
a r c h a e o l o g i c a l f i n d i n g s during c o n s t r u c t i o n . 

H. Land Use 

Very l i t t l e up-to-date land use information was a v a i l a b l e f o r 
t h i s overview. However, broad land use c h a r a c t e r i s t i c s were i d e n t i f i e d 
where p o s s i b l e . Few were noted as areas of p o t e n t i a l concern because: 

- The major emphasis was on land status which to a 
large extent determines land use. 

- Areas l i k e l y to be most a f f e c t e d would be high-use 
or c a p i t a l - i n t e n s i v e areas; i n f o r m a t i o n on these 
was e i t h e r not a v a i l a b l e or was too d e t a i l e d f o r 
t h i s review. 

- I t was assumed that e x i s t i n g u t i l i t y c o r r i d o r s 
would be used through s e t t l e d areas and, where not 
f e a s i b l e , some form of n e g o t i a t i o n and/or 
compromise would take place. 

I. Access 

P o t e n t i a l environmental concerns includes areas where e i t h e r 
c o n s t r u c t i o n or upgrading of access routes would have to be undertaken. 
P a r t i c u l a r problems would a r i s e where severe t e r r a i n c o n s t r a i n t s or 
s i g n i f i c a n t environmental values were present. 

P o t e n t i a l Concerns of S p e c i f i c P i p e l i n e C o r r i d o r s 

The main sources of information f o r t h i s s e c t i o n were the 
Canada Land Inventory ( C L l ) and the B r i t i s h Columbia Land Inventory 
(BCLl) f o r values on ungulates, waterfowl and r e c r e a t i o n along each 
c o r r i d o r . (The l o c a t i o n s of the p i p e l i n e c o r r i d o r s i n t h i s study are 
shown i n Figure 6.2.1 - Volume I.) 

A. T e r r a i n - S u r f i c i a l M a t e r i a l s 

SQUAMISH*- - Rugged t e r r a i n of Coast Mountains traversed v i a narrow, 
KAMLOOPS steep-sided v a l l e y s f o r 100+ m i l e s ; t h i n l y mantled 

bedrock outcrops along c o r r i d o r ; p o t e n t i a l i n s t a b i l i t y on 
lowland t e r r a i n and lower end of Squamish V a l l e y due to 
a c t i v e f l o o d p l a i n and extensive a l l u v i a l fans. 

* Subsequent to the completion of the major part of t h i s r e p o r t , 
B r i t a n n i a Beach was s u b s t i t u t e d f o r Squamish as an a l t e r n a t e marine 
t e r m i n a l s i t e . 
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BELLA COOLA-
L I T T L E FORT 
(SOUTH 
CORRIDOR) 

BELLA COOLA-
PRINCE GEORGE 
(NORTH 
CORRIDOR) 

PORT SIMPSON/ -
PRINCE RUPERT/ 
K I T I M A T -
PRINCE GEORGE 

s t e e p , e r o s i o n a l 

s t e e p - s i d e d 

- F r a s e r V a l l e y n o r t h o f L i l l o o e t has 
r i v e r banks and t e r r a c e s c a r p s . 

- P a v i l i o n V a l l e y i s a n a r r o w , c o n f i n e d , 
c o r r i d o r w i t h t a l u s s l o p e s and r o c k o u t c r o p s . 

- N o r t h s i d e o f Kamloops L a k e has f r e q u e n t s t e e p r o c k 
o u t c r o p s and f a n d e p o s i t s . 

- Rugged t e r r a i n o f C o a s t M o u n t a i n s i s p e n e t r a t e d by 
n a r r o w , s t e e p - s i d e d v a l l e y s f o r a p p r o x i m a t e l y 85 m i l e s ; 
s h a l l o w t i l l o v e r b e d r o c k and f r e q u e n t r o c k o u t c r o p s ; 
p o t e n t i a l i n s t a b i l i t y o f f l o o d p l a i n d e p o s i t s and a l l u v i a l 
fans i n l o w e r B e l l a C o o l a V a l l e y . 

- I n t e r i o r P l a t e a u r e g i o n has o r g a n i c d e p o s i t s n e a r l a k e s 
i n T a t l a L a k e a r e a . 

- F r a s e r V a l l e y be tween C h i l c o t i n and R i s k e R i v e r mouths i s 
d e e p l y i n c i s e d , w i t h s t e e p v a l l e y s i d e s . 

- N o r t h o f R i s k e C r e e k , a l o n g F r a s e r R i v e r and i n San J o s e 
R i v e r V a l l e y , g l a c i o l a c u s t r i n e d e p o s i t s o f F r a s e r B a s i n 
o c c u r . 

- N o r t h Thompson V a l l e y n e a r L i t t l e F o r t i s d e e p l y i n c i s e d ; 
r i v e r banks a r e s t e e p . 

- P o t e n t i a l i n s t a b i l i t y o f f l o o d p l a i n d e p o s i t s and a l l u v i a l 
fans i n l o w e r B e l l a C o o l a V a l l e y ; r u g g e d t e r r a i n o f C o a s t 
M o u n t a i n s p e n e t r a t e d by n a r r o w , s t e e p - s i d e d B e l l a C o o l a 
V a l l e y ; d e p o s i t s o f s h a l l o w t i l l and e x p o s e d b e d r o c k . 

- P o t e n t i a l i n s t a b i l i t y i n g l a c i o l a c u s t r i n e m a t e r i a l s o f 
F r a s e r B a s i n s o u t h o f P r i n c e George b e l o w 3000 f e e t 
e l e v a t i o n . 

- P o t e n t i a l i n s t a b i l i t y 
F r a s e r R i v e r b a n k s . 

- West Road R i v e r and 
T e l e g r a p h Ranges 

when c r o s s i n g s t e e p l y - s l o p i n g 

C h i l a k o R i v e r v a l l e y s e a s t o f 
a r e w i t h i n F r a s e r B a s i n ; 

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

S h a l l o w t i l l o v e r b e d r o c k w i t h s l i d e p o t e n t i a l i n 
m o u n t a i n o u s t e r r a i n on T s i m p s e a n P e n i n s u l a ; f l o o d p l a i n 
and a l l u v i a l f a n d e p o s i t s i n S k e e n a V a l l e y and K i t i m a t 
V a l l e y b o t t o m - l a n d s ; p o t e n t i a l l y u n s t a b l e m a r i n e c l a y 
s e d i m e n t s i n l o w e r K i t i m a t V a l l e y ; r u g g e d t e r r a i n o f 
C o a s t and H a z e l t o n m o u n t a i n s i s t r a v e r s e d v i a n a r r o w , 
s t e e p - s i d e d v a l l e y s f o r a p p r o x i m a t e l y 115 m i l e s a l o n g 
Skeena V a l l e y and about 70 m i l e s v i a Z y m o e t z - T e l k w a 
r o u t e ; s h a l l o w c o l l u v i u m and f r e q u e n t b e d r o c k e x p o s u r e s ; 
s l i d e h a z a r d s a l o n g r o u t e t h r o u g h H a z e l t o n M o u n t a i n s . 
P o t e n t i a l i n s t a b i l i t y o f g l a c i o l a c u s t r i n e d e p o s i t s a l o n g 
Endako R i v e r and F r a s e r L a k e , a l o n g Nechako and C h i l a k o 
r i v e r s and a t c r o s s i n g o f e n t r e n c h e d F r a s e r R i v e r n o r t h 
and s o u t h o f P r i n c e G e o r g e , and Sa lmon R i v e r . 
K i t i m a t - P r i n c e R u p e r t a r e a i s i n a s e i s m i c zone o f h i g h 
r i s k . 

PRINCE - P o t e n t i a l i n s t a b i l i t y o f g l a c i o l a c u s t r i n e m a t e r i a l s i n 
GEORGE - F r a s e r B a s i n , p a r t i c u l a r l y a t s t r e a m c r o s s i n g s o f 
B . C . / A L T A . e n t r e n c h e d F r a s e r and Sa lmon r i v e r s and some o f t h e i r 
BORDER d e e p l y i n c i s e d t r i b u t a r i e s . 
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B. Hydrology 

SQUAMISH-
KAMLOOPS 

Potential instabi l i ty of floodplain and fan deposits in 
Rocky Mountain Trench. 
Potential instabi l i ty of glaciolacustrine materials 
around Sincla ir Mi l l s and from McKale River to south of 
Raush Valley in Rocky Mountain Trench. 
Fraser Valley east of Tete Jaune Cache is narrow and 
restricted with steep valley sides and shallow t i l l over 
bedrock and exposed bedrock. 
Organic deposits in Moxley Creek area of Trench. 

A l l stream crossings are of concern. 
Squamish-Cheakamus Rivers have flood and rechannelling 
potential. 
Corridor parallels Fraser River for approximately 20 
miles and the Thompson River for approximately 50 miles. 

BELLA COOLA-
LITTLE FORT 
(SOUTH 
CORRIDOR) 

A l l stream crossings of concern. 
Crosses Fraser River between Chi lcot in River mouth and 
Williams Lake. 
Corridor parallels Bella Coola River for approximately 60 
miles. 

BELLA COOLA-
PRINCE GEORGE 
(NORTH 
CORRIDOR) 

PORT 
SIMPSON/ 
PRINCE 
RUPERT/ 
KITIMAT-
PRINCE GEORGE 

PRINCE 
GEORGE-
ALTA. BORDER 

Stream crossings, especially in glaciolacustrine and fan 
deposits, are of importance. 
Crosses Fraser River between West Road River mouth and 
Prince George. 

Flashflood potential due to heavy precipitation. 
Flood potential of the Skeena, Zymoetz and Telkwa rivers. 
A l l stream crossings of concern. 
Bulkley, Endako and Nechako rivers are paral le l most of 
their length. 
Prince George - Hazelton alternative follows Skeena River 
for approximately 180 miles. 

Stream crossings, especially 
deposits, warrant attention. 

in glaciolacustrine 

C l Fisheries - Anadromous 

SQUAMISH- - Squamish and Cheakamus rivers support valuable salmon 
KAMLOOPS populations. 
CORRIDOR - Fraser River is an extremely valuable salmon migration 

route. 
- Thompson River has valuable salmon spawning runs. 
- Corridor parallels the Fraser River for 20 miles and the 

Thompson River for 50 miles. 
- Other anadromous fish spawning streams are Stawamus and 

Mamquam rivers near Squamish, L i l looet and Green rivers 
at Pemberton, Birkenhead River, Gates River, Seton Lake 
and River, Bonaparte and Deadman rivers-tr ibutaries of 
the Thompson River. 
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B E L L A COOLA-
L I T T L E FORT 
(SOUTH 
CORRIDOR) 

BELLA COOLA-
PRINCE GEORGE 
(NORTH 
(CORRIDOR) 

B e l l a C o o l a , N e c l e e t s c o n n a y and Dean r i v e r s s u p p o r t 
v a l u a b l e sa lmon spawning p o p u l a t i o n s . 
F r a s e r R i v e r i s an e x t r e m e l y v a l u a b l e sa lmon m i g r a t i o n 
s t r e a m . 
C h i l c o t i n and C h i l k o r i v e r s s u p p o r t anadromous f i s h 
p o p u l a t i o n s . 
N o r t h Thompson R i v e r i s v a l u a b l e s a lmon s p a w n i n g s t r e a m . 

B e l l a C o o l a , N e c l e e t s c o n n a y and Dean r i v e r s s u p p o r t 
anadromous f i s h p o p u l a t i o n s . 
West Road and C h i l a k o r i v e r s have sa lmon r u n s . 
C o r r i d o r c r o s s e s F r a s e r R i v e r somewhere be tween West 
R i v e r mouth and P r i n c e G e o r g e , 
F r a s e r R i v e r i s an e x t r e m e l y v a l u a b l e s a lmon m i g r a t i o n 
s t r e a m . 

PORT 
SIMPSON/ 
PRINCE 
RUPERT/ 
K I T I M A T -
PRINCE GEORGE 

Skeena R i v e r s y s t e m s u p p o r t s e x t r e m e l y v a l u a b l e s p a w n i n g 
s a lmon p o p u l a t i o n s . 
K i t i m a t , B u l k l e y , E n d a k o , S t e l l a k o , Nechako and C h i l a k o 
r i v e r s s u p p o r t l a r g e anadromous f i s h p o p u l a t i o n s . 
S t u a r t and Sa lmon r i v e r s have anadromous f i s h r u n s . 

PRINCE - F r a s e r R i v e r i s an e x t r e m e l y v a l u a b l e s a lmon m i g r a t i o n 
GEORGE- r o u t e ; u p s t r e a m o f Raush V a l l e y , F r a s e r R i v e r a l s o 
ALBERTA s u p p o r t s spawning s a l m o n . 
BORDER - W i l l o w , M c G r e g o r and Bowron r i v e r s s u p p o r t anadromous 

f i s h r u n s . 
- I n R o c k y M o u n t a i n T r e n c h , S l i m C r e e k , T o r p y , M a r k i l l , 

G o a t , F l e e t , M c K a l e , D o r e , Holmes and McLennan r i v e r s 
s u p p o r t s p a w n i n g sa lmon p o p u l a t i o n s . 

C . 2 F i s h e r i e s - R e s i d e n t 

SQUAMISH- - H i g h r e s i d e n t f i s h v a l u e s i n the S q u a m i s h , Cheakamus and 
KAMLOOPS G a t e s r i v e r s . 

- Cayoosh and H o r l i c k c r e e k s support r e s i d e n t f i s h . 
- I m p o r t a n t r e s i d e n t f i s h p o p u l a t i o n s on the F r a s e r , 

P a v i l i o n , B o n a p a r t e , N o r t h Thompson, Deadman and 
T r a n q u i l l e r i v e r s . 

- H a t C r e e k has i m p o r t a n t s t o c k s . 
- P a v i l i o n , C r o w n , T u r q u o i s e and M c L e a n l a k e s a r e s t o c k e d . 
- N o r t h Thompson R i v e r i s a l s o s t o c k e d . 

BELLA COOLA-
L I T T L E FORT 
(SOUTH 
CORRIDOR) 

A l l t r i b u t a r i e s o f the B e l l a C o o l a and A t n a r k o r i v e r s 
have i m p o r t a n t r e s i d e n t f i s h p o p u l a t i o n s . 
H o t n a r k o L a k e has p o t e n t i a l r e s i d e n t i a l f i s h e r i e s . 
K a p p a n , A n a h i m and Nimpo l a k e s have e x t r e m e l y i m p o r t a n t 
r e s i d e n t f i s h e r i e s . 
C h a n c e l l o r , One E y e , T a t l a l a k e s and a r e a - e x t r e m e l y 
i m p o r t a n t . 
C h i l c o t i n - C h i l k o R i v e r sys t ems - e x t r e m e l y i m p o r t a n t 
r e s i d e n t f i s h e r i e s . 
W i l l i a m s , Chimney and L a c L a Hache l a k e s - e x t r e m e l y 
i m p o r t a n t . 
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A l l of Bridge Creek to Roe Lake - important resident f i s h 
populations. 
Judson, Deka, O'Neil and Fawn creeks - important 
f i s h e r i e s populations. 
Bridge-Sheridan Lakes and other lakes of the area are 
stocked or have a p o t e n t i a l fishery. 
Dog Creek - extremely important. 
Rhinetta and Eakin creeks and t r i b u t a r i e s have p o t e n t i a l 
f i s h e r i e s or resident f i s h populations. 

BELLA COOLA-
PRINCE GEORGE 
(NORTH 
(CORRIDOR) 

PORT 
SIMPSON/ 
PRINCE 
RUPERT/ 
KITIMAT-
PRINCE GEORGE 

PRINCE 
GEORGE-
ALBERTA 
BORDER 

Young Creek has resident f i s h populations. 
Dean River and t r i b u t a r i e s have important resident f i s h 
populations. 
Whole of West Road River system - extremely important. 
Fraser River to Prince George - extremely important. 

Skeena and Kitimat r i v e r s and t r i b u t a r i e s - very 
important resident f i s h e r i e s . 
Lakelse Lake and creeks running into i t - important 
resident f i s h populations. 
Valuable resident fishery i n the Bulkley, Morice and 
Endako r i v e r s . 
Decker Lakes - extremely important. 
Burns Lake has resident f i s h populations. 
Stellako River - important rearing area for resident 
f i s h . 
Nechako River and i t s t r i b u t a r i e s - very important 
resident f i s h e r i e s . 
Fraser River - extremely important resident f i s h 
populations. 

Tabor Lake and Creek - important resident fishery. 
Salmon, Willow and associated streams - very important 
resident f i s h populations. 
Bowron River has s i g n i f i c a n t resident stocks. 
Resident f i s h populations around Dome Creek area. 
Fraser River throughout the Rocky Mountain Trench has 
s i g n i f i c a n t resident f i s h populations. 
Moose and Yellowhead lakes support resident f i s h 
populations. 
L i t t l e information available on smaller r i v e r s and 
streams throughout t h i s c o r r i d o r . 

D.1 W i l d l i f e - Ungulates (Moose, Deer, Caribou, Elk, Sheep, Goats) 

SQUAMISH- - Moderate c a p a b i l i t y ungulate range near Squamish. 
KAMLOOPS - Moderate and high c a p a b i l i t i e s around Pemberton, the west 
CORRIDOR and north shore of Seton Lake and the north shore of 

Duffy Lake. 
- Small areas of high c a p a b i l i t y on Cayoosh Creek near 

L i l l o o e t . 
- High c a p a b i l i t y at high elevations along Hat Creek and 

the Bonaparte River to Cache Creek (v a l l e y bottoms are of 
moderate c a p a b i l i t y ) . 
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- H i g h to v e r y h i g h c a p a b i l i t y a t h i g h e r e l e v a t i o n s s o u t h 
o f the C P . r a i l r o a d t r a c k s n e a r K a m l o o p s . 

- S m a l l a r e a s o f h i g h t o v e r y h i g h c a p a b i l i t y e a s t o f Cache 
C r e e k . 

- E x t e n s i v e v e r y h i g h c a p a b i l i t y ( w i t h l e s s e r h i g h 
c a p a b i l i t y o f a r e a s a l o n g n o r t h s i d e o f Kamloops L a k e ) . 

- M o d e r a t e c a p a b i l i t y f rom e a s t Kamloops L a k e t o K a m l o o p s . 

B E L L A COOLA- - N a r r o w band ( v a l l e y b o t t o m ) h i g h c a p a b i l i t y a l o n g the 
L I T T L E FORT A t n a r k o R i v e r ( v e r y h i g h c a p a b i l i t y s o u t h w e s t o f H o t n a r k o 
(SOUTH L a k e ) . 
CORRIDOR) - H i g h c a p a b i l i t y a round the s h o r e s o f Anah im and Nimpo 

l a k e s w i t h modera te c a p a b i l i t y be tween them. 
- V e r y h i g h c a p a b i l i t y a r e a s e a s t o f M c C l i n c h y C r e e k and 

s o u t h o f T o w d y s t a n . 
- H i g h c a p a b i l i t y to K l e e n a K l e e n e . 
- V a l l e y bo t toms from One Eye L a k e , a l o n g T a t l a L a k e s and 

the C h i l a n k o R i v e r , s u p p o r t v e r y h i g h c a p a b i l i t y u n g u l a t e 
r a n g e s . 

- E x t e n s i v e v e r y h i g h c a p a b i l i t y a l o n g the C h i l c o t i n and 
C h i l a n k o R i v e r v a l l e y s to H a n c e v i l l e . 

- H i g h e r e l e v a t i o n s o f the above two s u p p o r t h i g h and 
modera te c a p a b i l i t y r a n g e s . 

- F rom H a n c e v i l l e t o the F r a s e r R i v e r , the C h i l c o t i n R i v e r 
V a l l e y has h i g h c a p a b i l i t y . 

- F a i r l y e x t e n s i v e a r e a o f v e r y h i g h c a p a b i l i t y wes t o f and 
to A l k a l i C r e e k mouth . 

- H i g h c a p a b i l i t y r anges a t l o c a t i o n s a l o n g the F r a s e r 
R i v e r be tween A l k a l i C r e e k mouth and Chimney C r e e k . 

- E x t e n s i v e h i g h and modera t e c a p a b i l i t i e s a r o u n d W i l l i a m s 
L a k e and Chimney and A l k a l i c r e e k s . 

- V e r y e x t e n s i v e h i g h c a p a b i l i t y a r e a s a l o n g c o r r i d o r 
t h r o u g h the S h e r i d a n - B r i d g e - L a c des Roches sys tems ( s m a l l 
a r e a o f v e r y h i g h c a p a b i l i t y e a s t o f Roe L a k e ) . 

Band o f h i g h c a p a b i l i t y u n g u l a t e range f o l l o w i n g the 
v a l l e y bottom of the Dean R i v e r . 
S m a l l a r e a o f v e r y h i g h c a p a b i l i t y e a s t o f Johnny L a k e . 
H i g h c a p a b i l i t y a round T a t e l k u z L a k e ( v e r y h i g h a l o n g the 
Chedakuz C r e e k m o u t h ) . 
V e r y h i g h c a p a b i l i t y a l o n g the v a l l e y b o t t o m o f the 
C h i l a k o R i v e r t o P r i n c e George ( a r e a s o f h i g h c a p a b i l i t y 
on the uppe r l e v e l s o f e a s t s h o r e s o u t h o f Mud R i v e r ) . 
E x t e n s i v e a r e a o f v e r y h i g h t o h i g h c a p a b i l i t y a round the 
c o n f l u e n c e s o f the West R o a d , E u c h i n i k o and Nazko r i v e r s 
( i n c l u d e s E u c h i n i k o L a k e s ) . 
V e r y h i g h c a p a b i l i t y a r o u n d Pan t age L a k e , w h i l e West Road 
R i v e r t o Tako C r e e k has h i g h c a p a b i l i t y . 
West Road R i v e r t o F r a s e r R i v e r t o P r i n c e George has a 
c o n t i n u o u s band o f v e r y h i g h t o h i g h c a p a b i l i t y r a n g e s . 
E x t e n s i v e modera t e t o h i g h c a p a b i l i t i e s a round P r i n c e 
G e o r g e . 

B E L L A COOLA- -
PRINCE GEORGE 
(NORTH 
CORRIDOR) 
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PORT 
SIMPSON/ 
PRINCE 
RUPERT/ 
K I T I M A T -
PRINCE 
GEORGE 

PRINCE 
GEORGE-
ALBERTA 
BORDER 

H i g h c a p a b i l i t y a r e a f rom A l a s t a i r L a k e t o the Skeena 
R i v e r . 
H i g h c a p a b i l i t y u n g u l a t e a r e a s on b o t h banks o f t he 
Skeena t o H a z e l t o n , t h e n the l e n g t h o f t h e B u l k l e y R i v e r 
V a l l e y t o F o r t F r a s e r . 
V e r y h i g h c a p a b i l i t i e s e a s t o f Tyhee L a k e and W a l c o t t . 
H i g h c a p a b i l i t y r a n g e s o n the Zymoetz and L o w e r T e l k w a 
v a l l e y s i n c l u d i n g L i m o n i t e C r e e k . 
H i g h c a p a b i l i t y i n n a r r o w bands a l o n g the N e c h a k o , S t u a r t 
and S a l m o n r i v e r s . 
M o d e r a t e t o h i g h c a p a b i l i t y be tween F o r t F r a s e r and 
Sa lmon V a l l e y ( e x t e n s i v e ) . 

N a r r o w band o f h i g h c a p a b i l i t y a l o n g the F r a s e r R i v e r 
e a s t o f Summit L a k e t o S i n c l a i r M i l l s . 
M o d e r a t e t o h i g h c a p a b i l i t y a l o n g A l e z a L a k e and the 
U p p e r F r a s e r . 
M o d e r a t e c a p a b i l i t y a l o n g the l o w e r W i l l o w R i v e r ; Bowron 
R i v e r has a n a r r o w band o f h i g h c a p a b i l i t y . 
The R o c k y M o u n t a i n T r e n c h t o Dome C r e e k has modera t e t o 
h i g h c a p a b i l i t y a l o n g the F r a s e r R i v e r . 
Dome C r e e k t o Y e l l o w h e a d P a s s - a f a i r l y w i d e band a l o n g 
the c o u r s e o f the r i v e r (more e x t e n s i v e on the e a s t 
s i d e ) . 
S m a l l a r e a o f v e r y h i g h c a p a b i l i t y f rom Moose L a k e t o the 
A l b e r t a b o r d e r . 

D. 2. W i l d l i f e - O t h e r 

I n f o r m a t i o n no t c o l l e c t e d . 

E . 1 W i l d f o w l - Game ( u p l a n d / m i g r a t o r y ) 

U p l a n d game b i r d i n f o r m a t i o n no t c o l l e c t e d , 

M i g r a t o r y game b i r d s ( w a t e r f o w l ) 

SQUAMISH-
KAMLOOPS 
CORRIDOR 

B E L L A COOLA-
L I T T L E FORT 
(SOUTH 
CORRIDOR) 

B E L L A COOLA-
PRINCE 
GEORGE 
(NORTH 
CORRIDOR) 

P r i m e w a t e r f o w l w i n t e r i n g c a p a b i l i t y on S q u a m i s h e s t u a r y . 
P r i m e w a t e r f o w l m i g r a t i o n / s t a g i n g a r e a a l o n g uppe r H a t 
C r e e k b o t t o m l a n d s ( F i n n e y L a k e and C r e e k ) . 
P r i m e m i g r a t i o n / s t a g i n g a r e a a l o n g Thompson R i v e r e a s t o f 
Kamloops L a k e . 

P r i m e m i g r a t i o n / s t a g i n g a r e a i n A n a h i m L a k e s s y s t e m o f 
Dean R i v e r . 
S m a l l p r i m e a r e a s i n T a t l a L a k e s y s t e m and on s m a l l l a k e s 
i n m i d d l e p o r t i o n o f C h i l c o t i n V a l l e y . 
L a r g e p r ime a r e a n o r t h e a s t o f R i s k e C r e e k . 
P r i m e c a p a b i l i t y on s m a l l l a k e s i n Chimney L a k e a r e a and 
a l o n g San J o s e R i v e r . 

P r i m e m i g r a t i o n / s t a g i n g a r e a i n A n a h i m L a k e s a r e a o f Dean 
R i v e r . 
P r i m e m i g r a t i o n / s t a g i n g c a p a b i l i t y a r o u n d P e l i c a n L a k e i n 
E u c h i n i k o R i v e r s y s t e m . 
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S m a l l a r e a s o f p r ime w a t e r f o w l m i g r a t i o n / s t a g i n g 
c a p a b i l i t y a t mouths o f r i v e r s f l o w i n g i n t o l o w e r Skeena 
R i v e r , on K i t i m a t e s t u a r y and a r o u n d L a k e l s e L a k e . 
S m a l l p r i m e a r e a i n Nechako V a l l e y e a s t o f V a n d e r h o o f and 
on Swamp L a k e n o r t h w e s t o f P r i n c e G e o r g e . 

PRINCE GEORGE - No p r i m e w a t e r f o w l c a p a b i l i t i e s a l o n g t h i s c o r r i d o r . 
ALBERTA BORDER 

E . 2 W i l d f o w l - O t h e r 

I n f o r m a t i o n no t c o l l e c t e d . 

R e c r e a t i o n 

SQUAMISH-
KAMLOOPS 
CORRIDOR 

BELLA COOLA-
L I T T L E FORT 
(SOUTH 
CORRIDOR) 

BELLA COOLA-
PRINCE GEORGE 
(NORTH 
CORRIDOR) 

S m a l l a r e a s o f h i g h c a p a b i l i t y on v a l l e y b o t t o m l a n d s 
a d j a c e n t t o l a k e s and r i v e r mouths f rom Squamish t o 
L i l l o o e t . 
Squamish d e l t a has s e v e r a l b o a t i n g f a c i l i t i e s . 
Squamish t o L i l l o o e t has s e v e r a l c a m p s i t e s and p r ime 
a r e a s , as w e l l as b o a t i n g f a c i l i t i e s ( e s p e c i a l l y on S e t o n 
L a k e ) . 
V e r y i m p o r t a n t s k i i n g and r e s o r t a r e a nea r A l t a L a k e . 
B r o h m , S t a n l e y and G r e e n l a k e s have h i g h r e c r e a t i o n a l 
v a l u e s . 
S m a l l h i g h c a p a b i l i t y a r e a s a t mouths o f r i v e r s e n t e r i n g 
the F r a s e r n o r t h o f L i l l o o e t and a l o n g l a k e s h o r e s i n 
P a v i l i o n and Thompson v a l l e y s . 
S e v e r a l c a m p i n g , p i c n i c and b o a t i n g f a c i l i t i e s , 
e s p e c i a l l y a t P a v i l i o n and Kamloops l a k e s . 

A n a h i m and Nimpo l a k e s have s e v e r a l camping and b o a t i n g 
f a c i l i t i e s . 
H i g h c a p a b i l i t y r e c r e a t i o n a l a r e a s a l o n g l o w e r B i g C r e e k 
and from i t s mou th , a l o n g the C h i l c o t i n t o the F r a s e r 
R i v e r . 
H i g h v a l u e s a l o n g l a k e s h o r e s i n the San J o s e R i v e r s y s t e m 
and the B r i d g e C r e e k s y s t e m . 
C a m p i n g , p i c n i c k i n g and b o a t i n g f a c i l i t i e s a t W i l l i a m s 
L a k e . 
S k i h i l l t o the s o u t h o f W i l l i a m s L a k e . 
L a c L a H a c h e , 108 M i l e , 103 M i l e , 100 M i l e H o u s e , H o r s e , 
S h e r i d a n , L e s s e r F i s h and B r i d g e l a k e s have e x t e n s i v e 
camping and b o a t i n g f a c i l i t i e s . 
S k i h i l l a t 100 M i l e H o u s e . 
S h e r i d a n - B r i d g e L a k e a r e a v e r y h i g h r e c r e a t i o n a l f i s h e r y . 

H i g h c a p a b i l i t y a l o n g Dean R i v e r and s h o r e s o f the l a r g e r 
l a k e s . 
H i g h c a p a b i l i t y a l o n g T s a c h a L a k e i n the West Road R i v e r 
V a l l e y . 
H i g h c a p a b i l i t y nea r the West Road R i v e r mouth . 
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- H i g h c a p a b i l i t y a l o n g s h o r e l i n e n e a r P o r t S i m p s o n and 
L a k e l s e L a k e . 

- R a i n b o w L a k e s k i h i l l . 
- C a m p i n g , p i c n i c k i n g and b o a t i n g f a c i l i t i e s a t E x c h a m s i k s 

R i v e r and L a k e l s e L a k e . 
- Complex o f h i g h / m o d e r a t e c a p a b i l i t i e s on e a s t R i d l e y 

I s l a n d , K i t s u n k a l u m and Zymoetz R i v e r m o u t h s , and the 
l o w e r L a k e l s e and K i t i m a t r i v e r s . 

- H i g h c a p a b i l i t y a l o n g the S k e e n a and B u l k l e y r i v e r s n e a r 
H a z e l t o n and i n B u l k l e y V a l l e y f rom S m i t h e r s t o M o r i c e 
R i v e r . 

- C a m p i n g , p i c n i c k i n g and some b o a t i n g f a c i l i t i e s a l o n g the 
Skeena and B u l k l e y R i v e r v a l l e y s . 

- H i g h c a p a b i l i t i e s a l o n g B u l k l e y L a k e and a l o n g s e c t i o n s 
o f D e c k e r , B u r n s , T c h e s i n k u t and F r a s e r l a k e s . 

- The l a t t e r t h r e e l a k e s have b o a t i n g , c a m p i n g and 
p i c n i c k i n g f a c i l i t i e s . 

- H i g h c a p a b i l i t y a r o u n d C o b b , C l u c u l z and B e d n e s t i l a k e s 
i n the Nechako s y s t e m and the l a k e s n o r t h w e s t o f P r i n c e 
G e o r g e . 

- B o a t i n g and p i c n i c k i n g f a c i l i t i e s a t C l u c u l z and B e d n e s t i 
l a k e s . 

PRINCE - Large a r e a s o f h i g h r e c r e a t i o n c a p a b i l i t y around Tabor, 
GEORGE- P u r d e n and S t e . M a r i e l a k e s . 
ALBERTA - S k i h i l l a t T a b o r L a k e and b o a t i n g f a c i l i t i e s a t P u r d e n 
BORDER L a k e . 

- S m a l l h i g h c a p a b i l i t y a r e a s a t c o n f l u e n c e s o f F r a s e r and 
Robson r i v e r s , a l o n g Robson V a l l e y and a t Y e l l o w h e a d 
L a k e . 

- Camping and b o a t i n g f a c i l i t i e s a t Moose L a k e and Robson 
R i v e r . 

G . L a n d S t a t u s 

1. I n d i a n R e s e r v e s 

SQUAMISH- - I n d i a n R e s e r v e s ( i R ' s ) a t the c o n f l u e n c e o f t he Squamish 
KAMLOOPS and Cheakamus r i v e r s . 
CORRIDOR - L a r g e r e s e r v e wes t o f L i l l o o e t L a k e and the wes t end o f 

S e t o n L a k e . 
- Numerous s m a l l r e s e r v e s i n the F r a s e r V a l l e y n e a r 

L i l l o o e t . 
- S e v e r a l l a r g e I R ' s i n the P a v i l i o n , Lower H a t C r e e k and 

B o n a p a r t e v a l l e y s . 
- L a r g e IR a t the c o n f l u e n c e o f the Deadman and Thompson 

r i v e r s . 
- IR i n the M e d i c i n e C r e e k c o r r i d o r . 

B E L L A COOLA-
L I T T L E FORT 
(SOUTH 
CORRIDOR) 

- L a r g e IR a t the mouth o f the B e l l a C o o l a R i v e r . 
- Two l a r g e I R ' s p l u s s e v e r a l s m a l l e r ones i n the A l e x i s 

C r e e k a r e a . 
- L a r g e IR a t R i s k e C r e e k . 
- Numerous s m a l l I R ' s n o r t h e a s t o f A l k a l i L a k e . 
- L a r g e IR e a s t o f W i l l i a m s L a k e . 
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PORT 
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PRINCE 
GEORGE-
ALBERTA 
BORDER 

L a r g e IR a t the mouth o f the B e l l a C o o l a R i v e r . 
S e r i e s o f s m a l l I R ' s i n the Dean R i v e r V a l l e y . 
S e r i e s o f s m a l l I R ' s a l o n g l a k e s i n w e s t e r n p o r t i o n o f 
West Road R i v e r V a l l e y p l u s s m a l l r e s e r v e n e a r i t s mouth . 

V e r y l a r g e IR on the T s i m p s e a n P e n i n s u l a s o u t h o f P o r t 
S i m p s o n . 
L a r g e IR a t the mouth o f K i t i m a t R i v e r . 
V e r y s m a l l IR a l o n g the S k e e n a R i v e r . 
L a r g e IR a t mouth o f the K i t w a n g a R i v e r . 
I R ' s a l o n g the B u l k l e y R i v e r s o u t h o f M o r i c e t o w n . 
S m a l l IR a l o n g F r a s e r R i v e r n o r t h o f P r i n c e G e o r g e . 

- S m a l l I R ' s n o r t h o f P r i n c e George , 

2 . A g r i c u l t u r a l L a n d R e s e r v e s 

SQUAMISH- - A g r i c u l t u r a l L a n d R e s e r v e s ( A L R ' s ) on s m a l l a r e a s i n the 
KAMLOOPS Squamish R i v e r d e l t a t o B r a c k e n d a l e . 
CORRIDOR - A L R ' s on the Cheakamus R i v e r and a l o n g the G a t e s R i v e r t o 

A n d e r s o n L a k e . 
- ALR be tween A n d e r s o n and S e t o n l a k e s . 
- A L R ' s n o r t h and e a s t o f L i l l o o e t . 
- E x t e n s i v e A L R ' s i n the upper and l ower H a t C r e e k V a l l e y 

and a l o n g the B o n a p a r t e R i v e r . 
- E x t e n s i v e A L R ' s i n the Thompson V a l l e y wes t o f K a m l o o p s . 

B E L L A COOLA-
L I T T L E FORT 
(SOUTH 
CORRIDOR) 

B E L L A COOLA-
PRINCE GEORGE 
(NORTH 
CORRIDOR) 

A L R ' s a l m o s t c o n t i n u o u s l y f rom B e l l a C o o l a R i v e r to the 
l o w e r A t n a r k o R i v e r V a l l e y . 
V e r y e x t e n s i v e A L R ' s i n t he C h i l c o t i n - C h i l k o - A l e x i s C r e e k 
a r e a , a l o n g the C h i l c o t i n b o t t o m l a n d s , i n the B i g C r e e k 
and R i s k e C r e e k a r e a s and on the F r a s e r V a l l e y t e r r a c e s . 
Very e x t e n s i v e ALR's on the F r a s e r P l a t e a u e a s t o f the 
F r a s e r R i v e r , on u p l a n d s a round W i l l i a m s L a k e and i n the 
B r i d g e C r e e k d r a i n a g e , 
A L R ' s a l o n g the San J o s e R i v e r , Dog C r e e k and on the 
N o r t h Thompson t e r r a c e s a r o u n d L i t t l e F o r t . 

A L R ' s a l m o s t c o n t i n u o u s l y from B e l l a C o o l a R i v e r to the 
l o w e r A t n a r k o R i v e r V a l l e y . 
No ALR d e s i g n a t i o n s a l o n g the Dean o r West Road R i v e r 
d r a i n a g e s . 
A L R ' s i n the C h i l a k o R i v e r V a l l e y . 
A L R ' s i n the F r a s e r R i v e r B a s i n e x t e n d i n g n o r t h from 
H i x o n to P r i n c e G e o r g e . 
L a r g e ALR i n the B e a v e r l e y C r e e k a r e a e a s t o f the C h i l a k o 
R i v e r . 
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A L R ' s a t i n t e r v a l s a l o n g Skeena R i v e r b o t t o m l a n d s t o 
H a z e l t o n . 
A L R ' s a r o u n d K i t i m a t . 
A L R ' s a r o u n d L a k e l s e L a k e and R i v e r . 
C o n t i n u o u s ALR on the B u l k l e y R i v e r b o t t o m l a n d s , 
e x t e n s i v e a t S m i t h e r s and Round L a k e . 
A L R ' s a t i n t e r v a l s a l o n g the Endako V a l l e y . 
Wide band o f ALR from F r a s e r L a k e t o P r i n c e George i n the 
Nechako V a l l e y . 
ALR a l o n g the S t u a r t R i v e r l o w l a n d s . 

L a r g e a r e a s o f A L R ' s t h r o u g h o u t the F r a s e r B a s i n , 
i n c l u d i n g the u p l a n d s o f t he F r a s e r and W i l l o w R i v e r 
v a l l e y s . 
C o n t i n u o u s A L R ' s o f t he F r a s e r R i v e r l o w l a n d s t h r o u g h o u t 
the R o c k y M o u n t a i n T r e n c h t o T e t e J a u n e C a c h e . 
ALR a l o n g F r a s e r R i v e r n e a r i t s c o n f l u e n c e w i t h the 
R o b s o n R i v e r . 

P a r k s and Government R e s e r v e s 

SQUAMISH-
KAMLOOPS 
CORRIDOR 

P r o v i n c i a l P a r k s a t A l i c e L a k e , B r a n d y w i n e F a l l s , a r o u n d 
A l t a L a k e , N a i r n F a l l s , P e m b e r t o n , P a v i l i o n L a k e and 
Savona. 

B E L L A COOLA-
L I T T L E FORT 
(SOUTH 
CORRIDOR) 

Tweedsmui r P r o v i n c i a l P a r k . 
Government R e s e r v e s on the n o r t h and s o u t h ends o f Nimpo 
L a k e . 
Government R e s e r v e s wes t o f C h i l a n k o F o r k s . 
Government R e s e r v e s a l o n g b o t h banks o f C h i l c o t i n R i v e r 
t o i t s c o n f l u e n c e w i t h the F r a s e r R i v e r . 
E x t e n s i v e Government R e s e r v e on b o t h banks o f t he F r a s e r 
R i v e r f rom c o n f l u e n c e w i t h C h i l c o t i n n o r t h t o p a r t o f 
W i l l i a m s L a k e R i v e r . 
C a r i b o o N a t u r e P a r k and L a c L a Hache P a r k n o r t h w e s t o f 
L a c L a H a c h e . 
Government R e s e r v e on s o u t h w e s t s h o r e o f H o r s e L a k e . 
T h r e e Government R e s e r v e s on S h e r i d a n L a k e and t h r e e on 
B r i d g e L a k e . 
B r i d g e L a k e C e n t e n n i a l P a r k and B r i d g e L a k e P a r k . 
Government R e s e r v e on the n o r t h e a s t s h o r e o f L a c des 
R o c h e s . 

BELLA COOLA-
PRINCE GEORGE 
(NORTH 
CORRIDOR) 

- Tweedsmui r P r o v i n c i a l P a r k . 

PORT 
SIMPSON/ 
PRINCE 
RUPERT/ 
K I T I M A T -
PRINCE 
GEORGE 

L a r g e Government R e s e r v e a r o u n d Prudhomme L a k e . 
P a r k s a t Prudhomme and L a k e l s e l a k e s . 
P a r k a t See l e y L a k e . 
Government R e s e r v e on B u n k e r C r e e k and j u s t n o r t h 
M o r i c e t o w n a t G r a p h i t e C r e e k . 
P a r k a t M a c C l u r e L a k e . 
Government R e s e r v e a t Rose L a k e . 

o f 
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- P a r k on s o u t h e a s t s h o r e o f F r a s e r L a k e . 
- Government R e s e r v e be tween D r y w i l l i a m and F r a s e r l a k e s . 
- P a r k a t Buck L a k e . 
- P a r k s a t B e d n e s t i and C l u c u l z l a k e s . 
- S m a l l p a r k s on the o u t s k i r t s o f P r i n c e G e o r g e . 

PRINCE - Government R e s e r v e s on P u r d e n L a k e . 
GEORGE- - Government R e s e r v e on F r a s e r R i v e r n o r t h o f L o o s i n the 
ALBERTA R o c k y M o u n t a i n T r e n c h . 
BORDER - Two p a r k s a round M c B r i d e . 

- Mount R o b s o n P r o v i n c i a l P a r k . 

4 . E c o l o g i c a l R e s e r v e s 

SQUAMISH- - Baynes I s l a n d on Squamish R i v e r . 
KAMLOOPS - T h r e e m i l e s n o r t h w e s t o f T r a n q u i l l e . 
CORRIDOR 

BELLA COOLA- - Ten m i l e s s o u t h o f W i l l i a m s L a k e . 
L I T T L E FORT 
(SOUTH 
CORRIDOR) 

B E L L A COOLA- - V i c i n i t y o f F a r M o u n t a i n . 
PRINCE - Be tween the C o g l i s t i k o and B r e z a e k o r i v e r s . 
GEORGE 
(NORTH 
CORRIDOR) 

PORT - Skeena R i v e r n e a r the E x c h a m s i k s R i v e r . 
SIMPSON/ - D r y w i l l i a m L a k e n e a r F r a s e r L a k e . 
PRINCE - Nechako R i v e r . 
RUPERT/ 
K I T I M A T -
PRINCE GEORGE 

PRINCE - Sunbeam C r e e k , n o r t h o f M c B r i d e . 
GEORGE-
ALBERTA 
BORDER 

5 . O t h e r s 

SQUAMISH- - Unknown. 
KAMLOOPS 
CORRIDOR 

BELLA COOLA- - M i l i t a r y T r a i n i n g A r e a ( 2 6 , 0 0 0 a c r e s ) n o r t h o f R i s k e 
L I T T L E FORT C r e e k . 
(SOUTH - A r c h a e o l o g i c a l s i t e s e x t r e m e l y f r e q u e n t i n C a r i b o o 
CORRIDOR) r e g i o n , p a r t i c u l a r l y a l o n g the F r a s e r R i v e r . 

BELLA COOLA- - T r e e Farm L i c e n c e R e s e r v e i n the F r a s e r V a l l e y a r e a n e a r 
PRINCE GEORGE con fuence o f West Road R i v e r . 
(NORTH - No a r c h a e o l o g i c a l s i t e s d a t a . 
CORRIDOR) 
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W a t e r s h e d R e s e r v e a r o u n d Woodworth L a k e n o r t h e a s t o f 
P r i n c e R u p e r t . 
S k e e n a and S m i t h e r s F o r e s t R e s e r v e s . 
T r e e F a r m L i c e n c e R e s e r v e s on the K i t s u m k a l u m and K i t i m a t 
R i v e r b a s i n s . 
T r e e Fa rm L i c e n c e R e s e r v e on the F r a s e r V a l l e y n o r t h o f 
P r i n c e G e o r g e . 
Numerous a r c h a e o l o g i c a l s i t e s i n P o r t S i m p s o n a r e a . 
A few a r c h a e o l o g i c a l s i t e s on R i d l e y I s l a n d and a t 
K i t i m a t . 
M a j o r a r c h a e o l o g i c a l s i t e s a t the " c o n f l u e n c e o f the 
B u l k l e y and T e l k w a r i v e r s and i n the Q u i c k - D e e p C r e e k 
a r e a o f B u l k l e y V a l l e y . 
H i g h d e n s i t y a r c h a e o l o g i c a l a r e a i n the l o w e r S t e l l a k o 
V a l l e y . 
S i t e s i n C l u c u l z C r e e k a r e a o f Nechako V a l l e y . 
B i r d s a n c t u a r y a t V a n d e r h o o f . 

PRINCE 
GEORGE-
ALBERTA 
BORDER 

T r e e Fa rm L i c e n c e R e s e r v e i n the F r a s e r V a l l e y n o r t h o f 
P r i n c e G e o r g e . 
A r c h a e o l o g i c a l s i t e s i n t he W i l l o w R i v e r V a l l e y and i n 
the M c B r i d e a r e a o f t he F r a s e r V a l l e y . 

H. Landuse 

SQUAMISH-
KAMLOOPS 
CORRIDOR 

H a r b o u r uses on the Squamish d e l t a . 
P r i m a r y l a n d use i s f o r e s t u t i l i z a t i o n and r e l a t e d 
p r o c e s s i n g . 
S e t t l e m e n t s a r e c o n f i n e d t o v a l l e y l o w l a n d s t h r o u g h the 
C o a s t M o u n t a i n r e g i o n . 
A g r i c u l t u r a l u se s a l o n g N o r t h Thompson R i v e r and Kamloops 
L a k e . 

B E L L A COOLA-
L I T T L E FORT 
(SOUTH 
CORRIDOR) 

P r i m a r i l y a g r i c u l t u r e ( g r a z i n g ) and f o r e s t r y . 
S e t t l e m e n t s i n v a l l e y b o t t o m s . 

B E L L A COOLA-
PRINCE 
GEORGE 
(NORTH 
CORRIDOR) 

Some f o r e s t r y . 
Few s e t t l e m e n t s . 

PORT 
SIMPSON/ 
PRINCE 
RUPERT/ 
K I T I M A T -
PRINCE 
GEORGE 

P o r t u se s a t P r i n c e R u p e r t . 
A l u m i n u m s m e l t e r and p u l p m i l l a t K i t i m a t . 
P r i m a r i l y f o r e s t r y (more i n t e n s i v e a r o u n d P r i n c e George ) 
w i t h a g r i c u l t u r e o f l o c a l s i g n i f i c a n c e . 
M i n i n g a t E n d a k o . 
S e t t l e m e n t s a l o n g m a jo r r i v e r and l a k e s y s t e m s . 

PRINCE 
GEORGE-
ALBERTA 
BORDER 

S e t t l e m e n t s a l o n g v a l l e y b o t t o m s . 
Some a g r i c u l t u r e o f l o c a l s i g n i f i c a n c e . 
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I . A c c e s s 

SQUAMISH-
KAMLOOPS 
CORRIDOR 

G r a v e l roads t h r o u g h C o a s t M o u n t a i n s a t B i r k e n h e a d , S e t o n 
R i v e r and Cayoosh C r e e k v a l l e y s may r e q u i r e 
i m p r o v e m e n t s . 
No a c c e s s r o a d a l o n g S e t o n L a k e t o L i l l o o e t , bu t a r a i l 
l i n e runs a l o n g t h i s s e c t i o n . 
G r a v e l r o a d a l o n g H a t C r e e k - M e d i c i n e C r e e k c o r r i d o r may 
r e q u i r e i m p r o v e m e n t s . 

BELLA COOLA-
L I T T L E FORT 
(SOUTH 
CORRIDOR) 

G r a v e l r o a d t h r o u g h C o a s t M o u n t a i n s , a l o n g B e l l a C o o l a , 
A t n a r k o and Young v a l l e y s may r e q u i r e u p g r a d i n g , 
p a r t i c u l a r l y as no r a i l l i n e e x i s t s t o the I n t e r i o r . 
No adequa te r o a d a c c e s s a l o n g uppe r A t n a r k o and H o t n a r k o 
R i v e r v a l l e y s . 
No adequa te r o a d a c c e s s i n upper C h i l a n k o R i v e r V a l l e y . 
G r a v e l roads i n T a t l a L a k e and C h i l c o t i n R i v e r v a l l e y s 
may r e q u i r e u p g r a d i n g . 
G r a v e l roads a l o n g A l k a l i / D o g C r e e k may need 
i m p r o v e m e n t s . 
G r a v e l roads be tween 100 M i l e House and L i t t l e F o r t may 
r e q u i r e u p g r a d i n g . 

BELLA C 0 0 L A -
PRINCE GEORGE 
(NORTH 
CORRIDOR) 

PORT 
SIMPSON/ 
PRINCE 
RUPERT/ 
KITIMAT-
PRINCE GEORGE 

N a r r o w , w i n d i n g g r a v e l r o a d t h r o u g h C o a s t M o u n t a i n s c o u l d 
need i m p r o v e m e n t s . No adequa te r o a d a c c e s s i n upper 
A t n a r k o and H o t n a r k o R i v e r v a l l e y s - no r a i l l i n k w i t h 
I n t e r i o r . 
No adequa te r o a d a c c e s s i n Upper Dean R i v e r V a l l e y and 
most o f West Road R i v e r V a l l e y . 
No roads a l o n g F a w n i e C r e e k c o r r i d o r t h r o u g h F a w n i e and 
Nechako r anges t o E u c h i n i k o R i v e r V a l l e y . 

No r o a d e x i s t s a l o n g T s i m p s e a n P e n i n s u l a be tween P r i n c e 
R u p e r t and P o r t S i m p s o n . 
No roads e x i s t i n W i l l i a m s C r e e k o r upper T e l k w a R i v e r 
v a l l e y s and no adequa te r o a d e x i s t s i n Zymoetz o r 
K i t s e g u e c l a R i v e r v a l l e y s ; however, th e r e i s a gas 
p i p e l i n e r i g h t - o f - w a y t h r o u g h Z y m o e t z , L i m o n i t e and 
T e l k w a v a l l e y s . 
I n a d e q u a t e r o a d a c c e s s t h r o u g h Nukko L a k e s y s t e m 
n o r t h w e s t o f P r i n c e G e o r g e . 

PRINCE 
GEORGE-
ALBERTA 
BORDER 

G r a v e l roads and t r a i l s t h r o u g h u p l a n d e x t e n s i o n o f 
Q u e s n e l H i g h l a n d s , e a s t o f F r a s e r R i v e r , p r o v i d e 
i n a d e q u a t e a c c e s s . 

R e v i e w o f E n v i r o n m e n t a l C o n s i d e r a t i o n s a t M a r i n e T e r m i n a l S i t e s 

E n v i r o n m e n t a l i n f o r m a t i o n i n t h i s s u b - s e c t i o n i s p r e s e n t e d f o r 
the g e n e r a l u p l a n d a r e a s u r r o u n d i n g each m a r i n e t e r m i n a l s i t e a s s o c i a t e d 
w i t h a s e l e c t e d p i p e l i n e c o r r i d o r . A l t h o u g h o n l y 150 a c r e s 
( a p p r o x i m a t e l y ) a r e r e q u i r e d f o r a m a r i n e t e r m i n a l ( i n c l u d i n g s t o r a g e 
t a n k s and a s s o c i a t e d f a c i l i t i e s ) , i t i s c o n c e i v a b l e t h a t w i t h s e r v i c e 
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roads and associated stimulated developments, the upland area affected 
could be more extensive. 

Several terminal sites have been excluded (Port Moody, 
Esquimalt, Cherry Point, Burrows Bay and Port Angeles) either because 
they are not on Canadian s o i l , because they already have existing 
f a c i l i t i e s or because they would act as transshipment points with 
different design characteristics. 

Port Simpson 

Port Simpson is a small Indian community of approximately 1,200 
people situated at the north end of Tsimpsean Peninsula in the Hecate 
Lowland. The topography on the east side of Port Simpson harbour, where 
land could be available for a dock site and tank farm, rises gently to an 
elevation of 800 feet. Ridges and swales are characteristic of the 
micro-topography of the area. Bedrock is overlain by colluvium, which is 
generally less than five feet thick. Pockets of organic deposits greater 
than five feet thick are found further inland. Soils are primarily 
podzols, with l i t h i c f ibr iso ls overlying the areas of organic substrate. 

Coastal forest species of western hemlock, western red cedar 
and amabilis f i r are largely non-merchantable, although pockets of 
commercial timber can be found. 

A small stream, Stumaun Creek, which flows into the head of 
Port Simpson harbour, supports a small salmon population. Stumaun 
estuary and some of the shore flats are significant waterfowl migration 
and wintering areas; upland areas have no waterfowl capabil ity. 

There are no significant ungulate or agricultural capabil it ies 
in the upland area. Shorelines have a moderately high capability for 
outdoor recreation, while further upland capabil it ies are moderate. 

Numerous archaeological sites have been discovered on the 
northern end of Tsimpsean Peninsula, particularly in the Port Simpson 
area. 

No roads or railways connect Port Simpson to other communities 
on the Peninsula. Rai l access from Prince Rupert would require 
approximately 35 miles of r a i l line along the steep western slopes of 
Work Channel. A road connecting Prince Rupert to Port Simpson would 
require about 19 miles of construction along the centre of Tsimpsean 
Peninsula. 

Ridley Island 

Ridley Island, situated to the south of Kaien Island and 
immediately east of Port Edward, is approximately two miles long and one 
mile wide. There appears to be sufficient suitable land for a dock site 
and tank farm on its western side. Ridley Island has relatively low 
re l i e f with a microtopography of ridges and swales. Bedrock, where i t is 
not exposed, is overlain by colluvium less than five feet thick and 
pockets of thicker organic deposits. Surface and internal drainage 
towards the interior of the Island is imperfect to poor. 
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C o a s t a l f o r e s t v e g e t a t i o n p r e d o m i n a t e s w i t h c o a s t a l muskeg 
o c c u r r i n g on w e t t e r s i t e s f u r t h e r i n l a n d . The ma jo r t r e e s p e c i e s a r e 
w e s t e r n r e d c e d a r and l o d g e p o l e p i n e ; t i m b e r i s g e n e r a l l y 
n o n - m e r c h a n t a b l e . 

Canada L a n d I n v e n t o r y i n f o r m a t i o n i n d i c a t e s t h a t t h e r e i s no 
c a p a b i l i t y f o r w a t e r f o w l p r o d u c t i o n on the I s l a n d . No a g r i c u l t u r a l 
c a p a b i l i t y e x i s t s and u n g u l a t e c a p a b i l i t y i s m o d e r a t e . The dee r 
p o p u l a t i o n i s l o c a l l y s i g n i f i c a n t . 

Two a r c h a e o l o g i c a l s i t e s have been d i s c o v e r e d on the 
n o r t h w e s t e r n s i d e o f t he I s l a n d . 

R i d l e y I s l a n d i s v a c a n t Crown l a n d ; t h e r e a r e no c o m m u n i t i e s , 
u t i l i t i e s o r s e r v i c e s . Howeve r , a p i p e l i n e from a p u l p m i l l on Watson 
I s l a n d runs a c r o s s the n o r t h e r n t i p o f R i d l e y t o d i s c h a r g e e f f l u e n t i n t o 
the o u t e r c h a n n e l . R a i l a c c e s s to the I s l a n d c o u l d be e x t e n d e d f rom an 
e x i s t i n g r a i l l i n e on K a i e n I s l a n d . 

K i t i m a t 

K i t i m a t , a town o f 1 3 , 0 0 0 p e o p l e , i s s i t u a t e d a t the mouth o f 
K i t i m a t R i v e r w h i c h f l o w s i n t o the K i t i m a t Arm o f D o u g l a s C h a n n e l . The 
g e n t l y s l o p i n g r i v e r d e l t a i s c o n f i n e d by m o u n t a i n o u s t e r r a i n r i s i n g 
s t e e p l y f rom the v a l l e y b o t t o m . S u r f i c i a l m a t e r i a l s a r e p r i m a r i l y 
a l l u v i a l d e p o s i t s u n d e r l a i n by g l a c i o - m a r i n e s e d i m e n t s . The l i m i t e d 
s o i l s i n f o r m a t i o n i n d i c a t e s t h a t s h a l l o w sand and g r a v e l s o i l s u n d e r l a i n 
by s o f t c l a y a r e p r e d o m i n a n t i n the d e l t a r e g i o n . H i g h w a t e r t a b l e s a r e 
common. 

The major f o r e s t s p e c i e s i n t h i s p a r t o f the C o a s t a l W e s t e r n 
Hemlock zone a r e : w e s t e r n hemlock and a m a b i l i s f i r on w e l l - d r a i n e d 
s i t e s , w e s t e r n r e d c e d a r i n a r e a s w i t h h i g h w a t e r t a b l e s and s i t k a s p r u c e 
on a l l u v i a l s o i l s . Much o f the mature t i m b e r a t low e l e v a t i o n s has been 
l o g g e d ; e x c e p t i o n s a r e on v e r y wet s i t e s and a l o n g s t r e a m s . 

A g r i c u l t u r a l c a p a b i l i t i e s i n t he a r e a range f rom C l a s s 5 w i t h 
s e v e r e l i m i t a t i o n s t h a t r e s t r i c t p r o d u c t i o n , t o p e r e n n i a l f o r a g e c r o p s 
and t o C l a s s 7 w i t h no c a p a b i l i t y f o r a r a b l e c u l t u r e o r permanent 
p a s t u r e . M a j o r l i m i t a t i o n s a r e e x c e s s w a t e r and s t o n i n e s s . M o s t C l a s s 5 
l a n d s c o u l d improve t o a h i g h e r c l a s s w i t h d r a i n a g e . 

A g r i c u l t u r a l L a n d R e s e r v e s a r e l o c a t e d a l o n g the s o u t h s i d e o f 
H i r s c h C r e e k and a l o n g the e a s t s i d e o f K i t i m a t R i v e r n o r t h o f the 
m u n i c i p a l b o u n d a r y . 

Lands i n the K i t i m a t a r e a have a l i m i t e d c a p a b i l i t y t o s u p p o r t 
u n g u l a t e s . The K i t i m a t R i v e r e s t u a r y i s a p r ime w a t e r f o w l m i g r a t i o n and 
w i n t e r i n g a r e a ; no c a p a b i l i t y f o r w a t e r f o w l e x i s t s f u r t h e r u p l a n d . 

The K i t i m a t R i v e r and i t s t r i b u t a r i e s , A n d e r s o n and H i r s c h 
c r e e k s and L i t t l e Wedeene and Wedeene r i v e r s , s u p p o r t i m p o r t a n t sa lmon 
s p a w n i n g p o p u l a t i o n s . The K i t i m a t R i v e r e s t u a r y p r o v i d e s a r e a r i n g a r e a 
c r i t i c a l t o the l i f e c y c l e o f f i v e s p e c i e s o f s a l m o n . 
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The K i t i m a t R i v e r d e l t a has a m i x t u r e o f m o d e r a t e l y h i g h t o 
mode ra t e o u t d o o r r e c r e a t i o n c a p a b i l i t y r a t i n g s unde r t h e Canada L a n d 
I n v e n t o r y . F u r t h e r i n l a n d , r e c r e a t i o n c a p a b i l i t i e s a r e m o d e r a t e l y l o w . 

An a r c h a e o l o g i c a l s i t e has been d i s c o v e r e d n e a r the mouth o f 
K i t i m a t R i v e r and o t h e r f i n d i n g s a r e c o n s i d e r e d p o s s i b l e . 

An I n d i a n R e s e r v e o f a p p r o x i m a t e l y 370 a c r e s i s l o c a t e d on the 
e a s t bank o f K i t i m a t R i v e r n e a r i t s mou th . A T r e e Fa rm L i c e n c e R e s e r v e 
encompasses the e n t i r e a r e a . 

M a j o r i n d u s t r i a l a c t i v i t i e s i n c l u d e an a luminum s m e l t e r , p u l p 
m i l l and dock f a c i l i t i e s , l o c a t e d on the wes t s i d e o f K i t i m a t R i v e r 
d e l t a , w h i l e a r a i l w a y and ma jo r paved h ighway c o n n e c t K i t i m a t t o the 
I n t e r i o r . 

B e l l a C o o l a 

B e l l a C o o l a i s a communi ty o f a p p r o x i m a t e l y 2 , 3 0 0 p e o p l e 
s i t u a t e d a t the mouth o f the B e l l a C o o l a R i v e r w h i c h d r a i n s i n t o N o r t h 
B e n t i n c k Arm a t the head o f an e i g h t y - m i l e - l o n g f i o r d . The B e l l a C o o l a 
and N e c l e e t s c o n n a y r i v e r s meet t o fo rm a g e n t l y s l o p i n g d e l t a w h i c h i s 
c o n f i n e d by s t e e p m o u n t a i n o u s t e r r a i n . S u i t a b l e s i t e s f o r a m a r i n e 
t e r m i n a l c a n be found on the l e v e l t e r r a i n i n the d e l t a . 

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

I n t h i s C o a s t a l W e s t e r n Hemlock z o n e , a heavy c o v e r o f D o u g l a s 
f i r , w e s t e r n h e m l o c k and w e s t e r n r e d c e d a r p r e d o m i n a t e s . Red a l d e r and 
b r o a d l e a f maple a r e abundant i n l o g g e d a r e a s , w h i l e b l a c k c o t t o n w o o d and 
s i t k a s p r u c e o c c u r p r i m a r i l y on a l l u v i a l s o i l s . 

No Canada L a n d I n v e n t o r y i n f o r m a t i o n e x i s t s f o r u n g u l a t e s , 
w a t e r f o w l o r r e c r e a t i o n and no a g r i c u l t u r a l c a p a b i l i t y i n f o r m a t i o n was 
a v a i l a b l e f o r use i n t h i s r e v i e w . H o w e v e r , a l m o s t a l l the l a n d on the 
B e l l a C o o l a R i v e r d e l t a o u t s i d e the m u n i c i p a l boundary has been p l a c e d i n 
an A g r i c u l t u r a l L a n d R e s e r v e . 

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

F o r e s t r y and f a r m i n g a r e the p r i m a r y l a n d u s e s ; t h e r e a r e no 
s i g n i f i c a n t i n d u s t r i a l a c t i v i t i e s . A s e c o n d a r y g r a v e l r o a d c o n n e c t s 
B e l l a C o o l a t o t he I n t e r i o r , b u t o w i n g t o n a r r o w , w i n d i n g r o a d c o n d i t i o n s 
i n some a r e a s , t r a f f i c r e s t r i c t i o n s a r e i n e f f e c t . The a r e a does no t 
have a r a i l l i n k . 

B r i t a n n i a B e a c h 

B r i t a n n i a i s a s m a l l communi ty o f abou t 800 p e o p l e and i s 
s i t u a t e d on the e a s t e r n s h o r e o f Howe Sound a p p r o x i m a t e l y 10 m i l e s s o u t h 
o f S q u a m i s h . The t o p o g r a p h y i n the v i c i n i t y o f B r i t a n n i a C r e e k , w h i c h 
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d r a i n s the a r e a , i s r e l a t i v e l y f l a t t o m o d e r a t e l y s l o p i n g . A v e r y s h o r t 
d i s t a n c e f u r t h e r i n l a n d , s l o p e s r i s e p r e c i p i t o u s l y . The amount o f 
s u i t a b l e l a n d a v a i l a b l e f o r a m a r i n e t e r m i n a l i s l i m i t e d . 

S u r f i c i a l m a t e r i a l s c o n s i s t o f a l l u v i a l d e p o s i t s on B r i t a n n i a 
C r e e k ' s s m a l l d e l t a i c f a n and g l a c i a l ou twash d e p o s i t s on the r e m a i n i n g 
l e v e l l a n d . S l u m p - p r o n e a r e a s o c c u r on the s t e e p u p l a n d s l o p e s . S o i l s 
a r e p r e d o m i n a n t l y p o d z o l s . 

The a r e a has been h i g h l y d i s t u r b e d and thus u p l a n d v e g e t a t i o n 
i s m i n i m a l . 

The Canada L a n d I n v e n t o r y i n d i c a t e s modera te l i m i t a t i o n s t o the 
p r o d u c t i o n o f u n g u l a t e s . T h e r e a r e no a g r i c u l t u r a l o r w a t e r f o w l 
c a p a b i l i t i e s . Lands i n the v i c i n i t y o f B r i t a n n i a B e a c h have a modera te 
c a p a b i l i t y f o r o u t d o o r r e c r e a t i o n . 

L a n d use has been d o m i n a t e d by a n o w - c l o s e d c o p p e r mine 
o p e r a t i o n , and a l a r g e , a c t i v e g r a v e l - p i t o p e r a t i o n . The a r e a i s s e r v e d 
by a ma jo r paved h ighway and r a i l w a y . 

R o b e r t s Bank 

R o b e r t s Bank i s l o c a t e d a t the w e s t e r n edge o f t he F r a s e r R i v e r 
d e l t a ( b o r d e r i n g on the S t r a i t o f G e o r g i a ) and i s bounded i n the n o r t h by 
the s o u t h arm o f the F r a s e r R i v e r and i n the s o u t h by the P o i n t R o b e r t s 
u p l a n d s . I t l i e s w i t h i n t he D i s t r i c t M u n i c i p a l i t y o f D e l t a . 

I t i s l o w - l y i n g w i t h a f l a t t o g e n t l y u n d u l a t i n g s u r f a c e . 
M i c r o - r e l i e f i s p r o v i d e d by s l o u g h s and man-made d r a i n a g e d i t c h e s and 
d y k e s . S u r f i c i a l m a t e r i a l s a re a m i x t u r e o f medium t o m o d e r a t e l y 
f i n e - t e x t u r e d m a r i n e and a l l u v i a l d e l t a i c d e p o s i t s . These d e p o s i t s , o v e r 
50 f e e t t h i c k , a r e p o o r l y d r a i n e d w i t h h i g h w a t e r t a b l e s . S o i l s have 
a p p r o x i m a t e l y f o u r - f o o t p r o f i l e s and a r e c l a s s e d as g l e y s o l s w h i c h a r e 
known f o r t h e i r i n s t a b i l i t y d u r i n g s e i s m i c s h o c k s . Becau s e o f e x t e n s i v e 
a l t e r a t i o n o f t he a r e a by a g r i c u l t u r a l d e v e l o p m e n t , n a t i v e v e g e t a t i o n i n 
the u p l a n d a r e a i s minimal. T h e r e i s , h o w e v e r , a l i m i t e d d i s t r i b u t i o n o f 
v a r i o u s b r o a d l e a f t r e e s i n c l u d i n g C o t t o n w o o d , a l d e r , w i l l o w and b r o a d l e a f 
m a p l e . 

U n g u l a t e c a p a b i l i t i e s i n the v i c i n i t y o f R o b e r t s Bank a r e 
i n s i g n i f i c a n t . V e r y s m a l l i n t e r t i d a l s t r eams w h i c h a r e i m p o r t a n t s o u r c e s 
o f n u t r i e n t s f o r the R o b e r t s Bank s a l t marshes (a c r i t i c a l f i s h and 
w a t e r f o w l f e e d i n g g round) o r i g i n a t e i n the u p l a n d a r e a . The Canada L a n d 
I n v e n t o r y has r a t e d the e n t i r e a r e a as a s i g n i f i c a n t w a t e r f o w l m i g r a t i o n 
and w i n t e r i n g a r e a . A 7 0 0 - a c r e w a t e r f o w l s a n c t u a r y i s s i t u a t e d on the 
n o r t h w e s t e r n p o r t i o n o f Westham I s l a n d . 

Westham I s l a n d and a p a r c e l o f l a n d a d j o i n i n g Canoe P a s s have 
C l a s s 1 c a p a b i l i t i e s f o r a g r i c u l t u r e (no s i g n i f i c a n t l i m i t a t i o n s to c r o p 
p r o d u c t i o n ) . C l a s s e s 2 and 3 , w h i c h a r e p r e d o m i n a n t i n the r e m a i n d e r o f 
t he R o b e r t s Bank u p l a n d s , have s l i g h t t o modera te l i m i t a t i o n s due to 
e x c e s s w a t e r . P o c k e t s o f C l a s s 4 l a n d ( s e v e r e l i m i t a t i o n s f o r c r o p 
p r o d u c t i o n ) a r e s c a t t e r e d t h r o u g h o u t . The e n t i r e R o b e r t s Bank a r e a i s 
w i t h i n the p r o v i n c i a l A g r i c u l t u r a l L a n d R e s e r v e . 

I V - 3 1 



Under the Canada L a n d I n v e n t o r y c l a s s i f i c a t i o n , t he s h o r e l i n e 
a r e a h a s a h i g h c a p a b i l i t y f o r o u t d o o r r e c r e a t i o n , w h i l e f u r t h e r u p l a n d , 
r e c r e a t i o n c a p a b i l i t i e s a r e m o d e r a t e . 

An I n d i a n R e s e r v e o f a p p r o x i m a t e l y 700 a c r e s b o r d e r s t he S t r a i t 
o f G e o r g i a i n t h e s o u t h w e s t p o r t i o n o f t h e R o b e r t s Bank a r e a . 
A r c h a e o l o g i c a l s i t e s have been d i s c o v e r e d i n the v i c i n i t y o f Canoe P a s s 
and t h e Tsawwassen f e r r y causeway . 

L a n d i n t h e v i c i n i t y o f R o b e r t s Bank i s p r i m a r i l y u s e d f o r 
c o m m e r c i a l c r o p p r o d u c t i o n f o r w h i c h i t i s e x t r e m e l y v a l u a b l e . R o b e r t s 
Bank s u p e r p o r t , a b u l k - l o a d i n g c o a l p o r t f a c i l i t y l o c a t e d t o the 
s o u t h w e s t , i s the ma jo r i n d u s t r i a l a c t i v i t y . F o u r t h o u s a n d a c r e s o f 
backup l a n d , w h i c h have been e x p r o p r i a t e d f o r use i n c o n j u n c t i o n w i t h 
t h i s a c t i v i t y , a r e c u r r e n t l y b e i n g l e a s e d f o r f a r m i n g p u r p o s e s . To the 
s o u t h o f t h e s u p e r p o r t , a m a j o r causeway and f e r r y t e r m i n a l p r o v i d e s 
f e r r y s e r v i c e s t o V a n c o u v e r I s l a n d . A r a i l l i n e s e r v i c e s the 
b u l k - l o a d i n g c o a l f a c i l i t y , w h i l e an e x t e n s i v e h i g h w a y n e t w o r k l i n k s 
R o b e r t s Bank t o V a n c o u v e r and o t h e r u r b a n c e n t r e s . 

PREPARED B Y : M . Dunn , E n v i r o n m e n t a l Management S e r v i c e 
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APPENDIX V 

AN ALTERNATIVE ENVIRONMENTAL RISK RATING SYSTEM 

As i n d i c a t e d i n C h a p t e r 7 o f Volume I o f t h i s r e p o r t , an 
a l t e r n a t i v e method o f r a t i n g e n v i r o n m e n t a l r i s k was o r i g i n a l l y d e v e l o p e d 
f o r p u r p o s e s o f t h i s c o m p a r a t i v e p o r t s t u d y . Because r e s u l t s o f t h a t 
method c o r r e l a t e d v e r y h i g h l y w i t h the r e s u l t s p r e s e n t e d i n Volume I , 
o n l y the one method (based on m o d i f i e d F i s h e r i e s S t a t i s t i c a l A r e a r a t i n g s 
a l l o c a t e d on a r o u t e b a s i s ) was d e t a i l e d i n the f i r s t v o l u m e . T h i s 
a p p e n d i x d e s c r i b e s the a l t e r n a t i v e me thod . 

The p r i n c i p a l d i f f e r e n c e i n the a l t e r n a t e s y s t e m was the 
a p p l i c a t i o n o f " r o u t e segments" i n d e t e r m i n i n g e n v i r o n m e n t a l r i s k , i . e . , 
each p o r t / r o u t e a l t e r n a t i v e was d i v i d e d i n t o d i s c r e t e 40 n a u t i c a l m i l e 
segments f o r each o f w h i c h was d e r i v e d s e a s o n a l s l i c k a r e a s . These s l i c k 
a r e a s were r a t e d f o r b i o l o g i c a l , economic and s o c i a l r e s o u r c e s , w h i l e 
each segment was r a t e d f o r n a v i g a t i o n a l r i s k . Then the RESOURCE INDICES 
were m u l t i p l i e d by the NAVIGATIONAL RISK INDEX t o d e r i v e the B I O L O G I C A L , 
ECONOMIC and SOCIAL RISK INDICES a s s o c i a t e d w i t h each s e g m e n t / s l i c k a r e a . 
These s e g m e n t / s l i c k i n d i c e s were f i n a l l y combined i n t o r o u t e i n d i c e s by 
a d d i n g s e g m e n t / s l i c k i n d e x v a l u e s on a r o u t e b a s i s ( T a b l e V ) . 

D e t a i l e d d e r i v a t i o n o f t he i n d i c e s i s d e s c r i b e d f o r the 
a l t e r n a t e method i n the f o l l o w i n g s e c t i o n s . 

V . l NAVIGATIONAL RISK INDEX 

The NAVIGATIONAL RISK INDEX was c a l c u l a t e d a l o n g each r o u t e by 
r a t i n g such f a c t o r s as w i n d s , v i s i b i l i t y , c u r r e n t s , w a t e r d e p t h s , passage 
w i d t h s , c o u r s e changes and s h i p p i n g d e n s i t y i n r e l a t i o n t o a d e s i g n 
t a n k e r o f 3 2 5 , 0 0 0 DWT w i t h a d r a u g h t o f 85 f e e t and a b r e a d t h o f 175 
f e e t . 

The r a t i n g method was i d e n t i c a l to t h a t used i n Chapter 7 of 
Volume I , b u t f i n a l c o m p u t a t i o n o f the i n d e x was by r o u t e s e g m e n t / s l i c k 
a r e a . A d e s c r i p t i o n o f the c o m p u t a t i o n p r o c e d u r e f o l l o w s : 

- E a c h r o u t e segment was r a t e d f o r each o f the s even 
p a r a m e t e r s ( T a b l e s V . l . l and V . 1 . 2 ) . 

- The r a t i n g s e s t i m a t e d f o r two seasons ( O c t o b e r t o 
A p r i l r e p r e s e n t i n g w i n t e r , and May to Sep tember 
r e p r e s e n t i n g summer) were w e i g h t e d i n each r o u t e 
segment . W e i g h t s were d e c i d e d on by a g roup o f 
Depar tmen t o f F i s h e r i e s and the E n v i r o n m e n t s t a f f 
as an i n d i c a t i o n o f the r e l a t i v e i m p o r t a n c e o f each 
o f the n a v i g a t i o n a l r i s k f a c t o r s . I n i t i a l l y , the 
s t a f f members s u b j e c t i v e l y e v a l u a t e d the s even r i s k 
p a r a m e t e r s a s s i g n i n g them d i f f e r e n t r e l a t i v e v a l u e s 
be tween a low o f 6 and a h i g h o f 2 0 . They 
d e t e r m i n e d t h a t the s t a n d i n g o f each r o u t e segment 
i n r e l a t i o n to the o t h e r s was no t s i g n i f i c a n t l y 
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labUi V. 1.1 WINTER NAVIGATIONAL RISK VALUES BY ROUTE SEGMENT 

Seasonal Navigational 

Segment Winds V i s i b i l i t y Cur rent s Water Pas sage Course Sh ipping Risk (Scaled against 

Numbe r Depths Widths Changes De ns i ty TOTAL 114 and Adjusted for 

Odd Lengths) 

(12.0)* (18.0) (14.0) (20.0) (17.0) (15.0) (18.0) (114.0) (100) 

1 7.2 .0 .0 .0 4.2 .0 .0 11.4 10.0 

2 7.2 .0 .0 .0 8.5 .0 4.5 20.2 17. 7 

3 7.2 10.8 2.8 15.0 12.7 7.5 .0 56.0 36.9 

4 7.2 7.2 2.8 15.0 17.0 7.5 4.5 61.2 40.3 

5 7.2 3.6 .0 10.0 8.5 3.8 9.0 42.0 36.9 

6 7.2 .0 .0 .0 .0 .0 .0 7.2 6.3 

7 7.2 3.6 .0 15.0 8.5 7.5 .0 41.8 36.7 

8 7.2 14.4 5.6 10.0 12. 7 3.8 9.0 62. 7 55.0 

9 4.8 18.0 2.8 5.0 12.7 3.8 .0 47.1 41.3 

10 7.2 3.6 .0 .0 4.2 .0 .0 15.0 13.2 

11 7.2 7.2 2.8 10.0 8.5 3.8 .0 39.4 34.6 

12 4.8 14.4 2.8 .0 12.7 15.0 .0 49.7 43.6 

13 7.2 7.2 .0 .0 4.2 .0 .0 18.6 16.4 

14 7.2 .0 .0 .0 4.2 .0 .0 11.4 10.0 

15 7.2 7.2 .0 .0 4.2 .0 .0 18.6 16.4 

16 7.2 .0 .0 .0 .0 .0 .0 7.2 6.3 

17 7.2 .0 .0 .0 .0 .0 .0 7.2 6.3 

18 7.2 .0 .0 .0 4.2 3.8 .0 15.2 13.3 

19 7.2 .0 .0 .0 .0 .0 .0 7.2 6.3 

20 4.8 .0 .0 15.0 8.5 .0 .0 28.3 24.8 

21 4.8 .0 2.8 15.0 12.7 .0 .0 35.3 31.0 

22 4.8 7.2 5.6 15.0 8.5 3.8 .0 44.8 9.8 

23 4.8 10.8 5.6 10.0 12.7 3.8 .0 47. 7 41.8 

24 4.8 10.8 5.6 20.0 12.7 11.2 .0 65.2 57.2 

25 4.8 14.4 2.8 .0 12.7 3.8 .0 38.5 8.4 

26 4.8 .0 .0 .0 4.2 .0 .0 9.0 7.9 

27 4.8 .0 .0 .0 4.2 .0 .0 9.0 7.9 

28 4.8 .0 .0 .0 4.2 .0 .0 9.0 7.9 

29 4.8 3.6 .0 .0 .0 .0 . 0 8.4 7.4 

30 4.8 3.6 .0 .0 4.2 .0 .0 12.6 11.1 

31 4.8 3.6 .0 15.0 4.2 .0 .0 27.6 24.3 

32 2.4 3.6 .0 5.0 4.2 .0 4.5 19.7 17.3 

33 2.4 .0 2.8 .0 4.2 .0 18.0 27.4 24.1 

34 2.4 .0 2.8 .0 8.5 3.8 4.5 21.9 4.8 

35 4.8 3.6 2.8 15.0 8.5 7.5 .0 42.2 14.1 

36 2.4 .0 .0 15.0 8.5 .0 4.5 30.4 13.3 

37 4.8 7.2 5.6 15.0 8.5 3.8 .0 44.8 19. 7 

38 7.2 10.8 11.2 25.0 12.7 11.2 9.0 87.2 76.5 

39 4.8 7.2 11.2 20.0 12.7 7.5 13.5 76.9 67. 5 

40 4.8 7.2 5.6 5.0 8.5 .0 .0 31.1 6.8 

41 2.4 .0 2.8 .0 4.2 7.5 9.0 25.9 22.8 

42 2.4 7.2 11.2 25.0 21.2 3.8 18.0 88.8 38.9 

43 4.8 7.2 2.8 .0 12.7 .0 4.5 32.0 14.1 

* () Weight ings 
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TABLE V.1.2 SUMMER NAVIGATIONAL RISK VALUES BY ROUTE SEGMENT 

Seasonal Navigational 
Segment Winds V i s i b i l i t y Current s Water- Pas sage Course Shipping Risk (Scaled against 
Numbe r Depths Widths Changes Dens ity TOTAL 114 and Adjusted for 

Odd Lengths) 
(12.0)* (18.0) (14.0) (20.0) (17.0) (15.0) (18.0) (114) (100) 

1 .0 3.6 .0 .0 4.2 .0 .0 7.8 6.9 
2 .0 3.6 .0 .0 8.5 .0 4.5 16.6 14.6 
3 2.4 10.8 2.8 15.0 12.7 7.5 .0 51.2 33.7 
4 2.4 7.2 2.8 15.0 17.0 7.5 4.5 56.4 37.1 
5 .0 3.6 .0 10.0 8.5 3.8 9.0 34.8 30.6 
6 .0 3.6 .0 .0 .0 .0 .0 3.6 3.2 
7 2.4 3.6 .0 15.0 8.5 7.5 .0 37.0 32.5 
8 4.8 10.8 5.6 10.0 12.7 3.8 9.0 56.7 49.7 
9 2.4 7.2 2.8 5.0 12.7 3.8 .0 33.9 29.7 
10 .0 7.2 .0 .0 4.2 .0 .0 11.4 10.0 
11 2.4 7.2 2.8 10.0 8.5 3.8 .0 34.6 30.4 
12 2.4 10.8 2.8 .0 12.7 15.0 .0 43.7 38.4 
13 .0 7.2 .0 .0 4.2 .0 .0 11.4 10.0 
14 2.4 3.6 .0 .0 4.2 .0 .0 10.2 9.0 
15 2.4 7.2 .0 .0 4.2 .0 .0 13.8 12.1 
16 2.4 3.6 .0 .0 .0 .0 .0 6.0 5.3 
17 2.4 3.6 .0 .0 .0 .0 .0 6.0 5.3 
18 2.4 3.6 .0 .0 4.2 3. 8 .0 14.0 12.3 
19 2.4 3.6 .0 .0 .0 .0 .0 6.0 5.3 
20 .0 3.6 .0 15.0 8.5 .0 .0 27.1 23.8 
21 .0 3.6 2.8 15.0 12.7 .0 .0 34.1 30.0 
22 .0 7.2 5.6 15.0 8.5 3.8 .0 40.0 8.8 
23 2.4 10.8 5.6 10.0 12.7 3.8 .0 45.3 39.7 
24 2.4 7.2 5.6 20.0 12.7 11.2 .0 59.2 51.9 
25 2.4 7.2 2.8 .0 12.7 3.8 .0 28.9 6.3 
26 2.4 3.6 .0 .0 4.2 .0 .0 10.2 9.0 
27 .0 3.6 .0 .0 4.2 .0 .0 7.8 6.9 
28 .0 3.6 .0 .0 4.2 .0 .0 7.8 6.9 
29 .0 3.6 .0 .0 .0 .0 .0 3.6 3.2 
30 .0 7.2 .0 .0 4.2 .0 .0 11.4 10.0 

31 .0 7.2 .0 15.0 4.2 .0 .0 26.4 23.2 
32 .0 10.8 .0 5.0 4.2 .0 4.5 24.5 21.5 
33 2.4 7.2 2.8 .0 4.2 .0 18.0 34.6 30.4 

34 .0 .0 2.8 .0 8.5 3.8 4.5 19.5 4.3 

35 2.4 3.6 2.8 15.0 8.5 7.5 .0 39.8 13.3 

36 .0 .0 .0 15.0 8.5 .0" 4.5 28.0 12.3 

37 2.4 3.6 5.6 15.0 8.5 3.8 .0 38.8 17.0 

38 2.4 3.6 11.2 25.0 12.7 11.2 9.0 75.2 66.0 

39 2.4 3.6 11.2 20.0 ' 12.7 7.5 13.5 70.9 62.2 

40 2.4 3.6 5.6 5.0 8.5 .0 .0 25.1 5.5 

41 .0 .0 2.8 .0 4.2 7.5 9.0 23.5 20.7 

42 2.4 3.6 11.2 25.0 21.2 3.8 18.0 85.2 37.4 

43 2.4 3.6 2.8 .0 12.7 .0 4.5 26.0 11.4 

* () Weightings 
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changed by d i f f e r e n t v a l u e r a n g e s , i . e . , r e l a t i v e 
r i s k was i n s e n s i t i v e to the w e i g h t i n g scheme 
c h o s e n . The w e i g h t i n g v a l u e a g r e e d on f o r each 
p a r a m e t e r was the maximum p o s s i b l e f o r t h a t 
p a r a m e t e r , e x c e p t i n t h o s e ca se s no t i n conformance 
w i t h TERMPOL s t a n d a r d s , e . g . , w a t e r d e p t h and 
passage w i d t h f o r segment 42 ( V a n c o u v e r h a r b o u r ) . 
These w e i g h t e d v a l u e s were t o t a l l e d by segment f o r 
each s e a s o n . ( T a b l e s V . l . l and V . 1 . 2 ) . S e v e r a l o f 
the segments w h i c h were no t the f u l l 40 n a u t i c a l 
m i l e s i n l e n g t h , e . g . , some f i n a l a p p r o a c h 
segments , were d e c r e a s e d i n v a l u e i n p r o p o r t i o n t o 
t h e i r s h o r t e r l e n g t h s . ( T a b l e s V . l . l and V . 1 . 2 ) . 

- S e a s o n a l segment t o t a l s were s c a l e d down t o 100 
f rom 114 , where 114 r e p r e s e n t e d the t o t a l f o r the 
maximum w e i g h t i n g s ( T a b l e s V . l . l and V . 1 . 2 ) . 

- S e a s o n a l i t y was removed by a v e r a g i n g w i n t e r and 
summer v a l u e s p r o p o r t i o n a t e l y ( T a b l e V . 1 . 3 ) . 

- These a n n u a l l y a d j u s t e d f i g u r e s were s c a l e d t o 100 
t o d e r i v e the NAVIGATIONAL RISK INDEX by segment 
( T a b l e V . 1 . 3 ) . 

V . 2 OIL S P I L L MOVEMENT 

To r a t e the b i o l o g i c a l , economic and s o c i a l r e s o u r c e v a l u e s i n 
r e l a t i o n t o g e o g r a p h i c l o c a l e s , s l i c k a r e a s were c a l c u l a t e d f rom the 
m i d - p o i n t s o f the r o u t e segmen t s . The v a l u e s o f the r e s o u r c e s w i t h i n 
each s l i c k a r e a were the r a t i n g s used to d e r i v e B I O L O G I C A L , ECONOMIC and 
SOCIAL RESOURCE INDICES by segment (as d e s c r i b e d i n the nex t s e c t i o n ) . 
T h i s s e c t i o n f i r s t d e t a i l s how s p i l l a r e a s were c a l c u l a t e d . 

On the b a s i s o f g l o b a l h i s t o r i c i n f o r m a t i o n on t a n k e r a c c i d e n t s 
c a u s i n g o i l p o l l u t i o n , and r e c o g n i z i n g t h a t v e r y r a r e l y does damage t o a 
t a n k e r r e s u l t i n the t o t a l l o s s o f c a r g o , a 5 0 , 0 0 0 t o n s p i l l was c h o s e n 
f o r a ma jo r s l i c k i n c o a s t a l w a t e r s . As most s i g n i f i c a n t e n v i r o n m e n t a l 
damage o c c u r s i n the e a r l i e r s t a g e s o f a s p i l l because o f t he t o x i c i t y o f 
unevaporated, v o l a t i l e f r a c t i o n s i n the o i l , and b ecause o f l i m i t e d 
m e c h a n i c a l d e g r a d a t i o n o f t he o i l , the t ime p e r i o d f o r each s l i c k a r e a 
was i d e n t i f i e d as s even d a y s . F u r t h e r m o r e , a u n i f o r m v o l u m e / d u r a t i o n o f 
s p i l l was s e l e c t e d i n o r d e r t o p r o v i d e a common b a s i s o f c o m p a r i s o n 
be tween s p i l l s i t e s . To more a c c u r a t e l y d e t e r m i n e s l i c k movement o v e r 
s even d a y s , one f u r t h e r s i m p l i f y i n g a s s u m p t i o n was made: t h a t o i l w o u l d 
l e a k f rom the damaged v e s s e l c o n t i n u o u s l y o v e r the s even day p e r i o d so as 
t o f u l l y c o v e r a l l t i d a l c y c l e s . 

As the dominan t f a c t o r s i n the movement o f o i l s l i c k s a r e w i n d s 
and c u r r e n t s ( v i s c o u s s p r e a d i n g p l a y i n g a r e l a t i v e l y m i n o r r o l e ) , s l i c k 
a r e a s were d e l i n e a t e d by a d d i n g s u b mar i n e c u r r e n t s to s u r f a c e d r i f t 
i n d u c e d by w i n d s . Such d r i f t was assumed t o t a k e p l a c e a t a r a t e o f 
t h r e e p e r c e n t o f the w i n d s p e e d , a v a l u e g e n e r a l l y a c c e p t e d as most 
r e p r e s e n t a t i v e . Owing to marked s e a s o n a l d i f f e r e n c e s i n a t m o s p h e r i c and 
o c e a n i c r e g i m e s , s l i c k d r i f t p a t t e r n s were d e v e l o p e d f o r December , 
r e p r e s e n t a t i v e o f the O c t o b e r to A p r i l p e r i o d , and f o r J u l y , 
r e p r e s e n t a t i v e o f the p e r i o d from May t o S e p t e m b e r . ( R e f e r t o F i g u r e s 
9 . 3 . 1 and 9 . 3 . 2 i n Volume I . ) 
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TABLE V.1.3 NAVIGATIONAL RISK INDEX BY SEGMENT 

Seasonal Navigational Risk NAVIGATIONAL RISK INDEX 
Segment (Scaled from 114 and Adjusted By Segment 

No. for Odd Lengths) (Annually Adjusted and 
Winter Summer Scaled to 100) 

1 10.0 6.9 12 
2 17.7 14.6 23 
3 36.9 33.7 49 
4 40.3 37.1 54 
5 36.9 30.6 48 
6 6.3 3.2 7 
7 36.7 32.5 48 
8 55.0 49.7 73 
9 41.3 29.7 51 

10 13.2 10.0 16 
11 34.6 30.4 46 
12 43.6 38.4 57 
13 16.4 10.0 19 
14 10.0 9.0 13 
15 16.4 12.1 20 
16 6.3 5.3 8 
17 6.3 5.3 8 
18 13.3 12.3 18 
19 6.3 5.3 8 
20 24.8 23.8 34 
21 31.0 30.0 42 
22 9.8 8.8 13 
23 41.8 39.7 57 
24 57.2 51.9 76 
25 8.4 6.3 10 
26 7.9 9.0 12 
27 7.9 6.9 10 
28 7.9 6.9 10 
29 7.4 3.2 8 
30 11.1 10.0 15 
31 24.3 23.2 33 
32 17.3 21.5 26 
33 24.1 30.4 37 
34 4.8 4.3 6 
35 14.1 13.3 19 
36 13.3 12.3 18 
37 19.7 17.0 26 
38 76.5 66.0 100 
39 67.5 62.2 91 
40 6.8 5.5 9 
41 22.8 20.7 30 
42 38.9 37.4 53 
43 14.1 11.4 18 
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Winds 

To d e v e l o p m e a n i n g f u l d r i f t p a t t e r n s s p a n n i n g seven days o f o i l 
movement, i t was n e c e s s a r y t o examine the s t r e n g t h and p e r s i s t e n c y o f 
w i n d r eg imes o v e r t h a t p e r i o d o f t i m e . T y p i c a l t r a n s p o r t d i s t a n c e s had 
t o be e s t i m a t e d b a s e d on such c o n s i d e r a t i o n s as t he o c c u r r e n c e o f 
s i g n i f i c a n t w i n t e r s to rms a l o n g a l l p a r t s o f t he B r i t i s h C o l u m b i a c o a s t , 
and t h e deve lopmen t o f p e r s i s t e n t summer w e s t e r l i e s i n J u a n de F u c a 
S t r a i t . H o u r l y w i n d d a t a c o l l e c t e d a t a few w e l l - e x p o s e d w e a t h e r 
s t a t i o n s r e p r e s e n t a t i v e o f c o a s t a l r e g i o n s such as t h e S t r a i t o f G e o r g i a , 
J u a n de F u c a S t r a i t , t h e wes t c o a s t o f V a n c o u v e r I s l a n d and H e c a t e S t r a i t 
were o b t a i n e d f o r December and J u l y f o r t he f i v e y e a r p e r i o d from 1971 t o 
1975 . Winds were p a r t i t i o n e d i n t o r e g i m e s f e a t u r i n g such t r e n d s as 
u p c o a s t s o u t h e a s t e r l i e s and downcoas t n o r t h w e s t e r l i e s . Such an a p p r o a c h 
was f e a s i b l e because w i n d d i r e c t i o n s a l o n g t h e B r i t i s h C o l u m b i a c o a s t a r e 
i n most c a s e s s t r o n g l y i n f l u e n c e d by the o r i e n t a t i o n o f t h e c o a s t l i n e , 
ma jo r m o u n t a i n r anges and c o a s t a l i n l e t s . Cases were t h e n s e l e c t e d f o r 
December and J u l y f o r each o f t he f i v e y e a r s w h i c h w o u l d have r e s u l t e d i n 
t h e g r e a t e s t o i l s l i c k d r i f t i n each o f t he p r e v a i l i n g d i r e c t i o n s . I n 
many c a s e s , t h i s i n v o l v e d c o n s i d e r a t i o n o f advance , r e t r e a t and 
r e - a d v a n c e d u r i n g the week i n v o l v e d , a l t h o u g h i n o t h e r c a s e s a g i v e n w i n d 
r eg ime p e r s i s t e d f o r t h e e n t i r e week s e l e c t e d . R e s u l t i n g v a l u e s were 
t h e n a v e r a g e d f o r each o f t he two seasons o v e r t h e f i v e y e a r p e r i o d . 
F i n a l l y , v a l u e s were m u l t i p l i e d by t h e p e r c e n t a g e f r e q u e n c y o f o c c u r r e n c e 
o f w inds f rom each o f t h e s e c t o r s c o n s i d e r e d . 

The above a n a l y s i s p r o v i d e d a p p r o p r i a t e s l i c k d r i f t v e c t o r s f o r 
use i n the major c o a s t a l w a t e r w a y s . More d e t a i l was added to the p a t t e r n 
t h r o u g h a more e a s i l y p e r f o r m e d a n a l y s i s o f l o n g - t e r m w i n d n o r m a l s f o r a 
t o t a l o f 33 c o a s t a l w i n d s t a t i o n s . D r i f t v e c t o r s i n v a r i o u s dominant 
w i n d d i r e c t i o n s were c a l c u l a t e d based upon mean w i n d speeds and 
f r e q u e n c i e s o f o c c u r r e n c e o f a s s o c i a t e d w i n d s f rom v a r i o u s s e c t o r s ( i . e . , 
n o r t h , n o r t h w e s t and wes t v e r s u s e a s t , s o u t h e a s t and s o u t h ) . Seven day 
o i l d r i f t v e c t o r s r e s u l t i n g from w i n d s were d e t e r m i n e d as t he p r o d u c t o f 
t h e p e r c e n t a g e f r e q u e n c y o f w i n d s f rom t h e s e c t o r , t h e i r mean s p e e d , t he 
number o f h o u r s p e r week and the d r i f t f a c t o r o f t h r e e p e r c e n t m e n t i o n e d 
e a r l i e r . 

C u r r e n t s 

C u r r e n t d a t a were d e r i v e d f rom a v a r i e t y o f p u b l i s h e d s o u r c e s 
d a t i n g as f a r back as 1921 and f rom a l a r g e number o f u n p u b l i s h e d pape r s 
and d a t a r e c o r d s . F e d e r a l government r e p o r t s p r o v i d e d the b u l k o f t h e 
d a t a . D e s c r i p t i o n s o f g e n e r a l c i r c u l a t i o n p a t t e r n s were p r o d u c e d by t h e 
I n s t i t u t e o f Ocean S c i e n c e s , P a t r i c i a B a y , B . C . The d a t a o b t a i n e d were 
i n s e v e r a l fo rms : c u r r e n t mete r o b s e r v a t i o n s , d r i f t p o l e and d r i f t 
b o t t l e o b s e r v a t i o n s , d e s c r i p t i o n s o f c i r c u l a t i o n from t e m p e r a t u r e , 
s a l i n i t y , and p r e s s u r e r e c o r d s , and t i d a l c u r r e n t i n f o r m a t i o n f rom a e r i a l 
p h o t o g r a p h s and n a u t i c a l c h a r t s . 

E i g h t - p o i n t c u r r e n t r o s e s were c o n s t r u c t e d from n e a r - s u r f a c e 
( t h r e e me t r e s to 20 m) c u r r e n t me te r d a t a . ( I n some r e s t r i c t e d p a s s a g e s , 
o n l y f o u r - p o i n t c u r r e n t r o s e s were c o n s t r u c t e d t o show l o n g - s t r e a m and 
c r o s s - s t r e a m m o t i o n . ) The p e r c e n t f r e q u e n c y and ave rage c u r r e n t speed i n 
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each d i r e c t i o n were u s e d t o d e t e r m i n e an a v e r a g e 24 h o u r d r i f t i n t h a t 
d i r e c t i o n , b a s e d on t h e p e r i o d o f o b s e r v a t i o n . P r o g r e s s i v e v e c t o r 
d i a g r a m s o f t he c u r r e n t mete r d a t a gave a b e t t e r i d e a o f a c t u a l 
r e p e t i t i v e d a i l y c y c l e s o f m o t i o n and the p e r s i s t e n c e o f a v e r a g e d r i f t i n 
a p a r t i c u l a r d i r e c t i o n . 

W h e r e v e r p o s s i b l e , t y p i c a l c u r r e n t r o s e s were d e r i v e d 
s e p a r a t e l y f o r summer and w i n t e r , a l t h o u g h d a t a were o f t e n o n l y a v a i l a b l e 
f o r one s e a s o n . I n t h e s e c a s e s , an e x t r a p o l a t e d c u r r e n t r o s e was 
c o n s t r u c t e d f o r t h e o t h e r s e a s o n b a s e d on knowledge o f s i m i l a r 
o c e a n o g r a p h i c r e g i o n s , s e a s o n a l changes i n f r e s h w a t e r d i s c h a r g e , r a i n f a l l 
and l a r g e s c a l e c u r r e n t s y s t e m s , p r e s s u r e d i f f e r e n c e c a l c u l a t i o n s , d r i f t 
b o t t l e o b s e r v a t i o n s and t i d a l c u r r e n t s . Where t h e r e was more t h a n one 
y e a r o f d a t a f o r a s e a s o n a t a c e r t a i n s t a t i o n , t h e c u r r e n t r o s e s were 
a v e r a g e d o v e r s e v e r a l s e t s o f d a t a . As f a r as p o s s i b l e , d a t a r e c o r d s o f 
a t l e a s t one month d u r a t i o n were u sed f o r a v e r a g i n g , i n o r d e r t o c o v e r 
t h e f u l l m o n t h l y range o f s p r i n g ( l a r g e ) and neap ( s m a l l ) t i d e s . On the 
b a s i s o f t h e s e v a r i o u s me thods , c u r r e n t r o s e s w e r e c o n s t r u c t e d f o r a l l 
a v a i l a b l e s t a t i o n s f o r summer and w i n t e r . F rom t h e s e , t h e ave rage 
r e s u l t a n t d a i l y d r i f t was c a l c u l a t e d , w i t h r e g i o n s o f no r e c o r d e d d a t a 
b e i n g i n t e r p o l a t e d f rom n e i g h b o u r i n g s t a t i o n s . 

F i n a l S l i c k A r e a Deve lopmen t ' 

O i l s l i c k d r i f t p a t t e r n s were d e v e l o p e d u s i n g a c o m b i n a t i o n o f 
v a r i o u s w i n d d r i f t v e c t o r s and r e s i d u a l c u r r e n t v e c t o r s on a d a y - b y - d a y 
b a s i s o v e r s e v e n day p e r i o d s i n w i n t e r and summer. I n c a s e s where 
c u r r e n t s and p r e v a i l i n g w i n d s a c t e d i n t h e same d i r e c t i o n , a d d i t i v e 
v e c t o r s i n d i c a t e d s u b s t a n t i a l o i l m o t i o n i n t h a t d i r e c t i o n , e . g . , up t h e 
c o a s t i n w i n t e r . I n o t h e r c a s e s , p e r s i s t e n t w inds i n one d i r e c t i o n were 
opposed by s u b s u r f a c e c u r r e n t s i n t he o p p o s i t e d i r e c t i o n , t h e r e b y much 
r e d u c i n g t h e m o t i o n t h a t c o u l d have r e s u l t e d by e i t h e r f a c t o r a c t i n g 
a l o n e . I n a l l c a s e s , i t was n e c e s s a r y t o a s s e s s w i n d and c u r r e n t 
p a t t e r n s away f rom s i t e s o f measurement and t o a p p l y s u b j e c t i v e judgement 
i n o r d e r t o p r o d u c e a r e a s o n a b l e and c o n s i s t e n t s e t o f o i l s l i c k d r i f t 
p a t t e r n s f o r a l l t h e r o u t e segments unde r c o n s i d e r a t i o n i n the s t u d y . 
S e c o n d a r y f a c t o r s i n s u c h judgement i n c l u d e d t i d a l c u r r e n t s i n p a s s a g e s , 
c o a s t a l t o p o g r a p h y , o v e r a l l c i r c u l a t i o n p a t t e r n s and t h e C o r i o l i s e f f e c t 
c a u s e d by t h e e a r t h ' s r o t a t i o n . The f i n a l s l i c k a r e a s d e r i v e d a r e 
t h e r e f o r e " e n v e l o p e s " f o r a r e a s c o n t a c t e d by o i l d u r i n g t h e s p i l l p e r i o d ; 
t h e y do no t i n f a c t r e p r e s e n t t he p h y s i c a l e x t e n t o f s l i c k s a t any one 
p o i n t i n t i m e . (Volume I i l l u s t r a t e s t he v a r i o u s s l i c k a r e a s by s e a s o n 
i n F i g u r e s 9 . 3 . 1 and 9 . 3 . 2 . ) 

The B I O L O G I C A L , ECONOMIC and SOCIAL RESOURCE INDICES d e r i v e d i n 
t h e f o l l o w i n g s e c t i o n s were b a s e d on l o c a l s h o r e l i n e s and open w a t e r s 
w i t h i n each s l i c k e n v e l o p e . 

V . 3 BIOLOGICAL RESOURCE INDEX 

The BIOLOGICAL RESOURCE INDEX was c o m p i l e d i n an a t t e m p t to 
combine f a c t o r s no t r e a d i l y i d e n t i f i a b l e i n mone ta ry t e r m s , such as 
n e a r s h o r e b i o l o g i c a l c a p a b i l i t y , s a lmon e s c a p e m e n t s , o t h e r f i s h e r i e s 
s t o c k s , m a r i n e - a s s o c i a t e d b i r d s and m a r i n e mammals. 
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The r a t i n g method was i d e n t i c a l t o t h a t u sed i n C h a p t e r 7 o f 
the f i r s t v o l u m e , e x c e p t f o r the f a c t t h a t f i n a l c o m p u t a t i o n o f the i n d e x 
was by r o u t e s e g m e n t / s l i c k a r e a . The f i v e b i o l o g i c a l f a c t o r s were 
combined as f o l l o w s ( T a b l e V . 3 . 1 ) : 

- S c a l e d t o 100 t o g i v e a common b a s i s f o r w e i g h t i n g , 
w i t h 100 r e p r e s e n t i n g the h i g h e s t segment r a t i n g 
f o r each b i o l o g i c a l r a t i n g component . 

- W e i g h t e d ( b i o l o g i c a l c a p a b i l i t y - 1 .000 , sa lmon 
escapements - . 8 7 5 , o t h e r f i s h e r i e s s t o c k s - . 8 7 5 , 
m a r i n e - a s s o c i a t e d b i r d s - . 7 5 0 , m a r i n e mammals -
. 375) t h r o u g h a c o n s e n s u s o f the r e s e a r c h 
b i o l o g i s t s who were i n v o l v e d i n d e v e l o p i n g the 
i n d i v i d u a l r a t i n g f a c t o r s . 

- added t o g e t h e r f o r t o t a l s e a s o n a l s l i c k a r e a 
v a l u e s , 

- a n n u a l l y a d j u s t e d t o remove the n o n - c r i t i c a l 
s e a s o n a l i t y f a c t o r , and 

- s c a l e d t o 100 t o d e r i v e the BIOLOGICAL RESOURCE 
INDEX by segment . 

V . 4 ECONOMIC RESOURCE INDEX 

The ECONOMIC RESOURCE INDEX was d e r i v e d by d i s t r i b u t i n g 
s e a s o n a l economic r e s o u r c e v a l u e s on a r o u t e s e g m e n t / s l i c k a r e a b a s i s , 
a d j u s t i n g t h e s e t o a n n u a l a v e r a g e s and s c a l i n g t o 100 ( T a b l e V . 4 . 1 ) . 

V . 5 SOCIAL RESOURCE INDEX 

The SOCIAL RESOURCE INDEX was d e r i v e d by d i s t r i b u t i n g s e a s o n a l 
s o c i a l r e s o u r c e v a l u e s on a r o u t e s e g m e n t / s l i c k a r e a b a s i s , a d j u s t i n g 
t he se t o a n n u a l a v e r a g e s and s c a l i n g to 100 ( T a b l e V . 5 . 1 ) . 

V . 6 F INAL RISK INDICES 

The f i n a l B I O L O G I C A L , ECONOMIC and SOCIAL RISK INDICES were 
d e r i v e d by m u l t i p l y i n g the NAVIGATIONAL RISK INDEX (by segment) by each 
o f t h e RESOURCE INDICES (by s e g m e n t / s l i c k a r e a ) , a p p o r t i o n i n g on a r o u t e 
b a s i s and s c a l i n g t o 100 , w i t h 100 r e p r e s e n t i n g the h i g h e s t r e s o u r c e r i s k 
v a l u e s ( T a b l e V . 6 . 1 ) . 

PREPARED B Y : R . She rwood , E n v i r o n m e n t a l P r o t e c t i o n S e r v i c e 
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TABLE V.3.1 BIOLOGICAL RESOURCE INDEX (By Segment) 

Scaled to 100 and Weighted Ratings 
BIOLOGICAL RESOURCE 

Biological Salmon Other Fisheries Marine-Associated INDEX 
Slick Capability Esca pements Stocks Birds Marine Mammals Total Biological By Segment 

(Annually Adjusted No. Winter Summe r Winter Summe r Winter Summer Winter Summer Winter Summer Winter Summer 
By Segment 

(Annually Adjusted 
and Scaled to 100) 

1 17 4 18 5 1 0 75 7 6 25 117 41 40 
2 2 23 1 0 0 0 27 27 9 25 39 75 25 
3 93 100 37 88 3 28 7 55 6 38 146 309 100 
4 93 97 37 53 : 3 26 7 48 6 38 146 262 91 
5 29 41 2 1 0 0 20 20 6 25 57 87 32 
6 21 0 0 0 0 0 7 1 9 25 37 26 15 
7 49 5 13 1 13 0 7 7 6 38 88 51 34 
8 64 48 16 4 13 18 7 1 6 25 106 96 48 
9 94 66 81 28 0 10 34 48 6 25 215 177 93 
10 37 15 18 5 5 0 20 20 9 38 89 78 40 
11 63 20 15 1 0 0 7 1 9 25 94 47 35 
12 100 58 9 4 3 0 14 1 6 25 132 88 53 
13 39 11 29 3 4 0 27 14 9 38 108 66 43 
14 18 0 4 0 0 0 7 20 9 12 38 32 16 
15 46 20 8 1 0 0 20 14 9 38 83 73 37 
16 0 0 0 0 0 0 7 20 9 12 16 32 10 
17 67 0 10 0 25 0 27 1 9 12 138 13 40 
18 0 0 0 0 0 0 7 7 3 12 10 19 7 
19 0 0 0 0 0 0 7 1 3 12 10 13 5 
20 29 3 30 0 60 0 7 7 9 38 135 48 46 
21 18 0 3 0 58 0 7 1 9 38 95 39 34 
22 31 18 3 2 23 0 7 1 9 38 73 59 32 
23 51 36 45 16 40 0 7 7 9 38 152 97 60 
24 59 32 88 4 25 88 7 7 6 25 185 156 81 
25 73 46 79 28 8 88 7 7 6 25 173 194 85 
26 0 0 0 0 0 0 7 1 3 12 10 13 5 
27 0 0 0 0 0 0 14 7 12 25 26 32 13 
28 21 0 1 0 0 0 48 7 12 25 82 32 29 
29 46 0 11 0 2 0 75 1 23 25 157 26 48 
30 58 0 19 0 10 0 68 7 38 25 193 32 59 
31 60 0 20 0 52 0 62 7 23 25 217 32 65 
32 45 26 49 6 88 2 75 14 9 38 266 86 90 
33 27 16 56 6 1 2 48 7 12 25 144 56 50 
34 42 18 8 8 1 2 41 20 12 25 104 73 43 
35 42 18 12 1 1 2 41 14 9 25 105 60 40 
36 30 16 20 4 1 2 48 14 9 25 108 61 41 
37 64 43 22 8 1 2 55 27 6 25 148 105 61 
38 72 43 14 6 1 2 34 20 6 25 127 96 53 
39 48 18 6 1 1 2 48 14 6 25 109 60 42 
40 70 41 23 8 7 6 34 34 9 38 143 127 64 
41 35 43 14 4 20 3 27 75 9 25 105 150 58 
42 26 30 37 83 0 0 7 62 6 25 76 200 59 
43 28 36 37 83 0 0 7 68 6 25 78 212 63 
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TABLE V . 4 . 1 ECONOMIC RESOURCE INDEX (By Segment) 

S l i c k 
No . 

W i n t e r 
T o t a l 

Summer 
T o t a l 

A n n u a l l y 
A d j u s t e d 

ECONOMIC 
RESOURCE INDEX 

S c a l e d 
t o 100 

1 2 , 2 3 5 . 7 1 , 0 4 7 . 0 
2 1 , 5 7 6 . 5 1 5 , 4 7 6 . 4 
3 1 0 8 , 3 5 1 . 9 1 2 0 , 4 5 8 . 8 
4 5 5 , 9 0 8 . 6 5 4 , 6 2 4 . 5 
5 4 1 , 8 1 8 . 1 2 2 , 4 4 4 . 5 
6 1 ,958 .8 1 ,074 .3 

7 4 7 , 8 9 4 . 7 3 , 3 8 4 . 0 
8 8 , 8 1 5 . 0 3 0 , 7 2 9 . 6 

9 1 3 , 4 2 4 . 3 1 1 , 0 6 9 . 1 
10 2 , 9 3 5 . 8 1 , 6 1 8 . 4 

11 9 , 3 4 2 . 7 4 , 7 2 1 . 6 
12 1 3 , 3 1 2 . 5 1 1 , 0 5 3 . 9 
13 2 , 8 4 1 . 7 1 , 454 .9 
14 1 3 , 2 1 0 . 1 1 ,184 .7 
15 2 , 2 7 5 . 7 1 ,530 .3 
16 5 , 5 1 4 . 0 1 , 3 0 2 . 8 
17 5 , 1 3 8 . 4 7 , 7 4 8 . 4 
18 2 , 0 9 4 . 2 4 , 0 6 9 . 8 

19 8 , 1 5 5 . 7 7 , 6 6 3 . 5 
20 1 4 , 7 9 3 . 9 6 , 5 8 8 . 6 
21 1 5 , 6 2 5 . 0 8 , 7 1 7 . 7 
22 8 , 1 5 1 . 6 8 , 6 6 7 . 1 
23 1 3 , 6 3 8 . 3 1 2 , 1 0 9 . 0 
24 1 0 , 6 9 7 . 3 7 , 0 4 4 . 3 

25 1 0 , 9 0 6 . 1 1 0 , 5 1 0 . 9 
26 1 6 , 1 4 9 . 3 2 , 2 1 6 . 8 
27 7 , 9 0 5 . 3 2 , 1 0 3 . 0 
28 5 , 9 7 2 . 5 4 , 5 7 0 . 6 
29 1 1 , 8 3 7 . 0 6 , 2 7 3 . 3 
30 2 6 , 9 0 2 . 0 6 , 9 7 7 . 0 
31 9 6 , 5 6 4 . 9 9 , 4 5 9 . 9 
32 1 7 1 , 9 8 6 . 5 1 8 , 8 5 1 . 7 
33 4 1 , 1 0 5 . 0 1 5 , 0 4 8 . 6 
34 3 0 , 0 3 7 . 0 2 2 , 6 1 5 . 3 
35 4 2 , 4 9 2 . 9 3 6 , 4 8 2 . 4 
36 4 1 , 2 4 1 . 9 3 6 , 6 3 8 . 3 
37 1 0 0 , 8 3 2 . 9 1 1 3 , 4 2 9 . 7 

38 1 2 5 , 8 2 1 . 4 1 0 0 , 2 2 4 . 2 
39 9 6 , 3 0 5 . 5 4 4 , 4 1 9 . 4 

40 4 1 8 , 1 0 7 . 9 3 8 6 , 1 2 0 . 4 

41 7 8 7 , 9 9 1 . 6 6 4 2 , 9 1 9 . 7 
42 4 4 9 , 5 5 5 . 0 9 8 3 , 5 0 8 . 1 
43 2 6 0 , 3 9 3 . 8 7 1 0 , 9 9 1 . 7 

I , 743 
7 ,371 

113 ,555 
5 5 , 4 5 5 
3 3 , 8 0 7 

1,594 
2 9 , 4 1 9 
17 ,959 
1 2 , 4 6 2 

2 ,391 
7 ,431 

12 ,391 
2 ,268 
8 ,219 
1,969 
3 ,768 
6 , 2 3 4 
2 ,921 
7 ,962 

I I , 396 
12 ,769 

8 ,378 
13 ,021 

9 ,191 
10 ,758 
10 ,368 

5 ,499 
5 ,397 
9 ,536 

18 ,639 
6 0 , 4 1 3 

108 ,432 
3 0 , 3 0 8 
2 6 , 9 8 8 
4 0 , 0 5 1 
3 8 , 1 3 4 

106 ,229 
115 ,340 

74 ,827 
4 0 5 , 3 9 2 
728 ,697 
6 7 2 , 6 9 3 
4 4 8 , 5 2 4 

1 
1 

16 
8 
5 
1 
4 
2 
2 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
2 
1 
1 
1 
1 
1 
1 
3 
8 

15 
4 
4 
5 
5 

15 
16 
10 
56 

100 
92 
62 
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TABLE V.5.1 SOCIAL RESOURCE INDEX (By Segment) 

SOCIAL 
Slick Winter Summer Annually RESOURCE INDEX 

N o - Total Total Adjusted Scaled 
to 100 

1 .94 .68 2 1 
2 .36 7.43 4 2 
3 61.77 69.50 65 27 
4 29.71 29.71 29 12 
5 22.97 10.53 17 7 
6 .99 - 1 1 
7 24.15 2.34 15 6 
8 37.32 33.51 36 15 
9 63.63 52.82 59 24 

10 4.89 1.97 4 2 
11 32.70 10.36 23 9 
12 58.11 47.15 54 22 
13 6.18 2.10 5 2 
14 9.52 - 6 2 
15 3.91 1.62 3 1 
16 - — — 
17 5.61 - 3 1 
18 - - _ 
19 - - — _ 
20 34.61 .90 21 9 
21 31.79 - 19 8 
22 18.91 7.89 14 6 
23 39.14 37.48 39 16 
24 43.84 26.91 37 15 
25 44.76 43.27 44 18 
26 - - — _ 
27 - - _ 
28 1.28 - 1 1 
29 6.15 - 4 2 
30 32.10 - 19 8 
31 114.38 - 67 27 
32 214.36 16.64 132 54 
33 36.19 10.25 25 10 
34 19.15 10.90 16 7 
35 23.48 14.88 20 8 
36 20.15 10.22 16 7 
37 45.66 48.00 47 19 
38 55.63 43.08 51 21 
39 47.13 19.60 36 15 
40 168.18 124.40 150 61 
41 260.57 223.19 245 100 
42 134.27 289.96 200 82 
43 88.51 285.85 171 70 
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TABLE V . 6 . 1 RISK INDICES (By R o u t e ) 

R o u t e BIOLOGICAL ECONOMIC SOCIAL 

No . RISK INDEX RISK INDEX RISK INDEX 

( S c a l e d t o 100) ( S c a l e d t o 100) ( S c a l e d t o 100) 

1 7 8 12 

2 30 5 6 

3 69 6 34 

4 79 7 34 

5 60 3 25 

6 73 3 22 

7 74 4 24 

8 71 6 33 

9 52 3 25 

10 65 3 22 

11 67 3 23 

12 55 10 25 

13 57 11 26 

14 65 14 30 

15 83 27 43 

16 79 26 42 

17 85 51 63 

18 100 100 100 

19 90 62 74 

20 37 9 24 

21 40 9 25 

22 47 13 29 

23 66 26 42 

24 62 24 41 

25 67 49 62 

26 83 99 98 

27 73 61 72 
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APPENDIX V I 

NEARSHORE PHYSICAL C L A S S I F I C A T I O N 

The n e a r s h o r e b i o l o g i c a l c a p a b i l i t y v a l u e s p r e s e n t e d i n Volume 
I o f t h i s r e p o r t were f i r s t d e r i v e d from n e a r s h o r e p h y s i c a l 
c l a s s i f i c a t i o n s . T h i s a p p r o a c h was used because i t was r e c o g n i z e d t h a t 
d a t a on n e a r s h o r e b i o l o g i c a l c a p a b i l i t y was s p a r s e f o r much o f t he B . C . 
c o a s t , bu t t h a t i t c o u l d be a p p r o x i m a t e d by r e l a t i n g i t t o i d e n t i f i a b l e 
s h o r e l i n e p h y s i c a l c h a r a c t e r i s t i c s . T h i s a p p e n d i x d e t a i l s t he o r i g i n s o f 
t h e n e a r s h o r e p h y s i c a l c l a s s i f i c a t i o n s . 

The i n i t i a l s t a g e s o f t he p rog ram r e q u i r e d t o p o g r a p h i c a l maps 
o f v a r i o u s i n t e r t i d a l and s u b t i d a l a r e a s o f B . C . , i n c l u d i n g D i x o n and 
B r o w n i n g e n t r a n c e s , P r i n c i p e and D o u g l a s c h a n n e l s , Cape S t . James to 
Caamano S o u n d , Queens and F i t z Hugh s o u n d s , B u r k e C h a n n e l , N o r t h B e n t i n c k 
Arm, t he wes t c o a s t o f V a n c o u v e r I s l a n d and J u a n de F u c a , R o s a r i o and 
H a r o s t r a i t s . T h r o u g h o u t t he c o u r s e o f t h e s t u d y , a d d i t i o n a l a r e a s were 
i d e n t i f i e d and mapped. 

As t i m e and f i n a n c i a l c o n s t r a i n t s d i d no t p e r m i t d e t a i l e d 
o n - s i t e f i e l d i n v e s t i g a t i o n s o f i n t e r t i d a l and s u b t i d a l a r e a s , a method 
o f s a m p l i n g u s i n g p h o t o g r a m m e t r i c and a e r i a l s u r v e y s was d e v e l o p e d . To 
l a t e r e x t r a c t i n f o r m a t i o n c o n c e r n i n g b i o l o g i c a l c a p a b i l i t i e s f rom t h e s e 
s u r v e y s , a c l a s s i f i c a t i o n s y s t e m f o r n e a r s h o r e p h y s i c a l f e a t u r e s was 
e s t a b l i s h e d . S h o r e l i n e t y p e s , z o n e s , s u b s t r a t e s and s l o p e s were 
c l a s s i f i e d a c c o r d i n g t o t h e f o l l o w i n g s y s t e m : 

- T h r e e s h o r e l i n e t y p e s were i d e n t i f i e d : open c o a s t , 
d e f i n e d as s h o r e l i n e no t p r o t e c t e d f rom p r e v a i l i n g 
w inds by major h e a d l a n d s o r i s l a n d s ; p r o t e c t e d 
c o a s t , d e f i n e d as s h o r e l i n e s h i e l d e d f rom 
p r e v a i l i n g w e a t h e r p a r t o r most o f t he t ime by 
h e a d l a n d s o r o f f s h o r e i s l a n d s ; a n d , c h a n n e l c o a s t s , 
d e f i n e d as b e i n g p r o t e c t e d shores a l o n g c h a n n e l s , 
i n l e t s , pa s sages and n a r r o w sounds . 

- F o u r s h o r e l i n e zones were i d e n t i f i e d : t h e 
i n t e r t i d a l z o n e , d e f i n e d as t he a r e a be tween mean 
low and mean h i g h t i d e ; t h e beach z o n e , d e f i n e d as 
t he s p r a y zone be tween mean h i g h t i d e and 
c o n t i n u o u s t e r r e s t i a l v e g e t a t i o n ; t h e s u p r a t i d a l 
zone , d e f i n e d as t he a r e a i m m e d i a t e l y above the 
b e a c h ; a n d , t h e e s t u a r i n e z o n e , d e f i n e d as t h e a r e a 
at t h e mouths o f r i v e r s , v i s i b l e as g r a v e l b a r s and 
mud f l a t s . 

- F o u r c l a s s i f i c a t i o n s o f s h o r e l i n e s u b s t r a t e were 
i d e n t i f i e d : b e d r o c k , c o a r s e g r a i n , f i n e g r a i n and 
e s t u a r i n e . 

- T h r e e deg rees o f s l o p e were e s t a b l i s h e d : f l a t , 
e v i d e n c e d by a w i d e i n t e r t i d a l z o n e ; g r a d u a l , 
e v i d e n c e d by a n a r r o w i n t e r t i d a l z o n e ; a n d , s t e e p , 
i l l u s t r a t e d by a v e r y n a r r o w o r no i n t e r t i d a l z o n e . 
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- The p r e s e n c e o f o f f s h o r e r e e f s and i s l e t s and 
e v i d e n c e o f human a c t i v i t y were a l s o n o t e d 
t h r o u g h o u t the s u r v e y . I n p a r t i c u l a r , i n d i c a t i o n s 
o f human h a b i t a t i o n i n c l u d e d town s i t e s , i n d u s t r i a l 
o r c o m m e r c i a l a c t i v i t i e s , l o g s t o r a g e g r o u n d s , 
p o r t s , m a r i n a s and r e c r e a t i o n a l a r e a s . 

A l o n g the c o a s t s e x a m i n e d , one m i l e segments o f s h o r e l i n e were 
sampled a t f i v e m i l e i n t e r v a l s . U s i n g 1 : 2 5 0 , 0 0 0 t o p o g r a p h i c a l maps, 
sample p o i n t s were c h o s e n r andomly by d r a w i n g s t r a i g h t l i n e s be tween 
p o i n t s o f l a n d and m a r k i n g f i v e m i l e sample p o i n t s a l o n g t h o s e l i n e s . 
H a v i n g e s t a b l i s h e d t h e s e s p e c i f i c sample s i t e s , s t e r e o p a i r s o f a v a i l a b l e 
a e r i a l p h o t o g r a p h s were examined f o r d e t e r m i n a t i o n o f n e a r s h o r e p h y s i c a l 
f e a t u r e s . 

A l l t he s a m p l i n g was c o n d u c t e d be tween t h e p e r i o d A p r i l - J u n e , 
1977 , u s i n g v a r i o u s s o u r c e s o f i n f o r m a t i o n . I n f o r m a t i o n on the Queen 
C h a r l o t t e I s l a n d s and the wes t c o a s t o f V a n c o u v e r I s l a n d ( f r o m Cape S u t i l 
t o S a a n i c h P e n i n s u l a ) was o b t a i n e d f rom e x i s t i n g p r o v i n c i a l government 
a i r p h o t o g r a p h s ( s c a l e 1 /4" = 1 m i l e ) . I n f o r m a t i o n s p e c i f i c a l l y on the 
P r i n c e R u p e r t H a r b o u r a r e a was o b t a i n e d u s i n g f e d e r a l Depar tmen t o f 
P u b l i c Works a e r i a l p h o t o s ( s c a l e 1" = 4 0 0 ' ) . I n f o r m a t i o n on t h e San 
J u a n I s l a n d , H a r o and R o s a r i o S t r a i t a r e a s was o b t a i n e d u s i n g S t a t e o f 
W a s h i n g t o n , Depa r tmen t o f N a t u r a l R e s o u r c e s a e r i a l p h o t o g r a p h s ( 1 / 4 " = 1 
m i l e ) . As no c o m p l e t e r e c o r d o f a e r i a l pho tos o f F i t z Hugh S o u n d , B u r k e 
C h a n n e l , B e l l a B e l l a , B e l l a C o o l a , P r i n c i p e C h a n n e l , D o u g l a s C h a n n e l o r 
Caamano Sound e x i s t e d a t t he t i m e o f t he s t u d y , t he n e a r s h o r e p h y s i c a l 
f e a t u r e s o f t h e s e a r e a s were d e t e r m i n e d by low l e v e l ( 6 0 0 ' ) a i r c r a f t 
f i e l d r e c o n n a i s s a n c e . D e t a i l e d i n f o r m a t i o n on the e a s t c o a s t o f 
V a n c o u v e r I s l a n d was g a t h e r e d f rom an e a r l i e r D e p a r t m e n t o f F i s h e r i e s and 
the E n v i r o n m e n t f o r e s h o r e i n v e n t o r y o f t h a t a r e a . 

Once o b t a i n e d , a l l i n f o r m a t i o n was coded a c c o r d i n g t o a l e g e n d 
( T a b l e V I . 1 ) o n t o the o r i g i n a l 1 : 2 5 0 , 0 0 0 t o p o g r a p h i c a l maps. I n t u r n , 
t h i s i n f o r m a t i o n was t r a n s f e r r e d and r e d u c e d t o the 8 1/2 x 11 fo rmat 
found on the f o l l o w i n g pages o f t h i s a p p e n d i x . L a s t l y , t he d a t a were 
summar ized by p h y s i c a l c l a s s i f i c a t i o n p e r c e n t a g e s f o r v a r i o u s c o a s t a l 
r e g i o n s o f B . C . and a r e p r e s e n t e d f o l l o w i n g the a f o r e m e n t i o n e d maps. 

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

PREPARED B Y : R . B e l l - I r v i n g , F i s h e r i e s and M a r i n e S e r v i c e 
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TABLE V I . 1 NEARSHORE PHYSICAL C L A S S I F I C A T I O N LEGEND 

SHORELINE TYPE 

0 - open s h o r e l i n e 
P - p r o t e c t e d s h o r e l i n e 
C - c h a n n e l s h o r e l i n e 
X - o f f s h o r e r e e f s 

SHORELINE ZONE SUBSTRATE SLOPE 

I - i n t e r t i d a l 
B - b e a c h 
S - s u p r a t i d a l 
E - e s t u a r i n e 

6 - b e d r o c k 
7 - c o a r s e g r a i n 
8 - f i n e g r a i n 
9 - e s t u a r i n e 

1 - f l a t 
2 - g r a d u a l 
3 - s t e e p 

H - human a c t i v i t y 

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

E x a m p l e : [0 ] [ 1 6 . ] [ B 7 J [ S 6 „ ] [ E J H i r means: 
x 1 2 3 9 

o u t e r c o a s t w i t h r e e f s 
f l a t b e d r o c k i n t e r t i d a l 
g r a d u a l b o u l d e r beach 
r i v e r mouth w i t h e s t u a r i n e d e p o s i t s 
i n d u s t r i a l and r e c r e a t i o n a l a c t i v i t y 
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SUMMARY OF B.C. NEARSHORE PHYSICAL CLASSIFICATION 



NEARSHORE PHYSICAL CLASSIFICATION 

GRAHAM ISLAND-(QUEEN C H A R L O T T E ISLANDS) 

DIXON ENTRANCE 
- 0 163 B63 Se 

0 la- Bai Ss. E9 Hh 

0 le! Bs; Ssa Hh 

BBZ S a 3 E 9 Hh 

O 1f)i B B 3 Sez E a 

Ox Bo| Sea Hh 

O U i Bei Sea-

L E G E N D 

0 — Open shortline 
P — Pielected shoreline X —Offshore reef ond .sieis 
C — Channel shoreline 

I — Interlidol 6 — Bedrock — Flat 

B —Beoch (spray zone ) T —Coarse grain — Graduol 

S — Supratidal e — Fine groin 
— Steep 

E —Estuorine 9 — Estuorine 

H —Human presence 
h — Habitotion 
i — Industrial or commsrciol 
r — Recreational 



NEARSHORE PHYSICAL CLASSIFICATION 





NEARSHORE PHYSICAL CLASSIFICATION 

KITIMAT-DOUGLAS CHANNEL 8 APPROACHES 
PORCHER ISLAND TO ARISTA2ABAL ISLAND 













o o o o o o o o 



NEARSHORE PHYSICAL CLASSIFICATION 

E A S T C O A S T V A N C O U V E R I S L A N D 

N O R T H S A A N I C H T O M A D R O N A POINT 





NEARSHORE PHYSICAL CLASSIFICATION 
FRASER RIVER DELTA 
BURRARD INLET TO BOUNDARY BAY 



NEARSHORE PHYSICAL CLASSIFICATION 

SECHELT, HOWE SOUND AND INDIAN ARM 
TEXADA ISLAND TO \ANCOUVER 

file:///ANCOUVER


N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

NORTH COAST QUEEN CHARLOTTE ISLANDS 

LANGARA ISLAND TO ROSE SPIT 

N = 11 

PERCENTAGE OF PERCENTAGE OF 
OCCURRENCE OCCURRENCE 

0 45.0% i 54.5% 

Ox 54.0% B82 q . n x 

P 9.0% 3 
q . n n . 

Px 1 4.5% 

C S62 59.0% 

Cx 3 18.1% 

z i 22.7% 1 

o 16 2 22.7% o S72 
3 9.0% 

r -
< 3 

o 1 1 25.0% 

li 17 2 4.5% 

SS
IF

 

S82 
en 
CO 

3 SS
IF

 

3 

CL
A 1 45.5% 

< 

o 
E9 27.0% 

CL
A 

18 2 4.5% 

< 

o Hh 9.0% 
3 Hi 
I Hr 

B62 12.5% Hhi 
3 18.1% Hhr 
1 Hhir 9.0% 

B72 4.5% 
3 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

APPROACH TO PRINCE RUPERT 

N = 64 

PERCENTAGE OF 
OCCURRENCE 

0 18.8% 
Ox 5 9 . 3% 
P 3.1% 

Px 1.6% 
C 11.0% 

Cx 
i 

16 2 

3 

21.8% i 
16 2 

3 
5 7.8% 

i 
16 2 

3 8.5% 

1 

17 2 
3 

0 . 78% 1 

17 2 
3 

0 . 78% 

1 

17 2 
3 1.56% 
1 

18 2 
3 

5.4% 1 

18 2 
3 

1.56% 

1 

18 2 
3 

1 
B62 

3 

18.75% 1 
B62 

3 
30.46% 

1 
B62 

3 17.96% 
1 

B72 
3 

1 

B72 
3 

9.37% 

1 

B72 
3 3.12% 

< 

CO 
CO 

< 
o 

PERCENTAGE OF 
OCCURRENCE 

1 

B82 
3 

7.81% 1 

B82 
3 

10.93% 

1 

B82 
3 
1 

S62 
3 

3.90% 1 

S62 
3 

6 0 . 9 3% 

1 

S62 
3 27.34% 

1 

S72 
3 

1 

S72 
3 

2.34% 

1 

S72 
3 2 . 34% 
1 

S82 
3 

0 . 78% 1 

S82 
3 

0 . 78% 

1 

S82 
3 

E9 23.43% 
Hh 6.25% 
Hi 4.68% 

Hr 
Hhi 
Hhr 
Hhir 3.12% 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

APPROACH TO KITIMAT - DOUGLAS CHANNEL 

N = 23 

PERCENTAGE OF PERCENTAGE OF 
OCCURRENCE OCCURRENCE 

0 i 4.3% 

Ox B82 2.1% 

P 3 2.1% 

Px 1 

C 91.3% S62 15.2% 

Cx 8.7% 3 80.4% 

z i 2.1% Z I 

o 16 2 19.6% O S72 
& 3 65.2% 

1— 
< 3 

o 1 o 1 4.3% 
Li_ 17 2 

SS
IF

 

S82 
CO 
to 

3 2.1% SS
IF

 

3 

CL
A 1 6.5% 

< E9 21.7% 

CL
A 

18 2 2.1% u Hh 
3 2.1% Hi 4.3% 

1 Hr 
B62 6.5% Hhi 

3 73.9% Hhr 
1 Hhir 

B72 4 . 3% 
3 6.5% 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

WEST COAST QUEEN CHARLOTTE ISLANDS 

LANGARA ISLAND TO BUCK POINT 

N = 27 

PERCENTAGE OF 
OCCURRENCE 

0 59.0% 
Ox 29.6% 
P 3. 7% 

Px 
C 7.4% 
Cx 

i 

16 2 
3 

24.0% i 

16 2 
3 

37.0% 

i 

16 2 
3 16.6% 
1 

17 2 
3 

1.8% 1 

17 2 
3 

1.8% 

1 

17 2 
3 

1 

18 2 
3 

18.5% 1 

18 2 
3 

1.8% 

1 

18 2 
3 

1 

B62 
3 

5.5% 1 

B62 
3 

31.4% 

1 

B62 
3 31.4% 
1 

B72 
3 

1 

B72 
3 

5.5% 

1 

B72 
3 

< o 

CO 
CO 
< 
_ J o 

PERCENTAGE OF 
OCCURRENCE 

1 

B82 
3 

22.2% 1 

B82 
3 

3.7% 

1 

B82 
3 

1 

S62 
3 

1 

S62 
3 

2 7 . 7% 

1 

S62 
3 72.0% 
1 

S72 
3 

1 

S72 
3 

1 

S72 
3 

1 

S82 
3 

1 

S82 
3 

1 

S82 
3 

E9 37.0% 

Hh 3.7% 
Hi 
Hr 
Hhi 
Hhr 
Hhir 7.4% 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

WEST COAST QUEEN CHARLOTTE ISLANDS 

BUCK POINT TO CAPE ST . JAMES 

N = 36 

PERCENTAGE OF 
OCCURRENCE 

0 41 .6% 

Ox 27.7% 

P 2.7% 

Px 19.4% 

C 8.3% 

Cx 
i 

16 2 
3 

2.7% i 
16 2 

3 
34. 7% 

i 
16 2 

3 41 .6% 
1 

17 2 
3 

1 

17 2 
3 

6.9% 

1 

17 2 
3 

1 

18 2 
3 

6.9% 1 

18 2 
3 

6.9% 

1 

18 2 
3 

1 

B62 
3 

1 

B62 
3 

5.5% 

1 

B62 
3 79.2% 

1 

B72 
3 

1 

B72 
3 

8.3% 

1 

B72 
3 

< 

CO 
CO < 
_ J 
o 

PERCENTAGE OF 
OCCURRENCE 

1 
B82 

3 

4.2% 1 
B82 

3 
2.7% 

1 
B82 

3 
1 

S62 
3 

1 

S62 
3 

13.8% 

1 

S62 
3 86.1% 

1 

S72 
3 

1 

S72 
3 

1 

S72 
3 

1 

S82 
3 

1 

S82 
3 

1 

S82 
3 

E9 19.4% 

Hh 
Hi 2.7% 

Hr 
Hhi 
Hhr 
Hhir 2.7% 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

EAST COAST GRAHAM ISLAND - QUEEN CHARLOTTE ISLANDS 

N = 18 

PERCENTAGE OF PERCENTAGE OF 
OCCURRENCE OCCURRENCE 

0 88.9% i 38.8% 

Ox n .1% B82 41.6% 

P 3 11.1% 

Px 1 

C S62 
Cx 3 14.6% 

z i 8 . 3 X 1 

o 16 2 11.1% o S72 
3 < 3 

o 1 8.3% o 1 2 7 . 7% 
L L 17 2 

SS
IF

 

S82 25.0% 
CO 
CO 3 SS

IF
 

3 27.7% 

C
LA

 

1 69.4% 
< _j E9 55.6% 

C
LA

 

18 2 2.7% o Hh 16.7-/ 
3 Hi 5.6% 

1 Hr 5.6% 

B62 5.6% Hhi 
3 2.7% Hhr 
1 Hhir 

B72 
3 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

EAST COAST QUEEN CHARLOTTE ISLANDS 

GRAY POINT TO CAPE ST . JAMES 

N = 24 

Z 
o 

U-

PERCENTAGE OF 
OCCURRENCE 

PERCENTAGE OF 
OCCURRENCE 

0 54.2% i 2.1% 

Ox 29.2% B82 6.3% 

P 4.2% 3 

Px 12.5% 1 

C S62 56.3% 

Cx 3 41.7% 

i 8.3% Z » 

16 2 48.0% o S72 
3 27.1% < 3 2.1% 

1 O 1 

17 2 10.4% 

SS
IF

 

S82 
3 SS

IF
 

3 

1 6.3% 

CL
A E9 12.5% 

18 2 CL
A 

Hh 
3 Hi 
1 Hr 

B62 18.8% Hhi 

3 60.4% Hhr 
1 Hhir 

B72 i n . 4% 
3 2.1% 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

APPROACH TO KITIMAT 

P R I N C I P E CHANNEL, CAAMANO SOUND 

N = 59 

Z 

o 

o 
to 
to 
< 
o 

PERCENTAGE OF 
OCCURRENCE 

0 13.6% 

Ox 17.0% 
P 
Px 
C 51.0% 
Cx 13.6% 

i 
16 2 

3 

11.9% i 
16 2 

3 
32.2% 

i 
16 2 

3 31.3% 
1 

17 2 
3 

.84% 1 

17 2 
3 

7.6% 

1 

17 2 
3 4.2% 
1 

18 2 
3 

3.4% 1 

18 2 
3 

3.4% 

1 

18 2 
3 
1 

B62 
3 

5.9% 1 

B62 
3 

31.3% 

1 

B62 
3 32.2% 
1 

B72 
3 

.84% 1 

B72 
3 

9.3% 

1 

B72 
3 4.2% 

f-< O 
L _ 
CO 
CO 
< 
_J 
CJ 

PERCENTAGE OF 
OCCURRENCE 

1 
B82 

3 

3.4% 1 
B82 

3 
7.6% 

1 
B82 

3 
1 

S62 
3 

16.9% 1 
S62 

3 
50.0% 

1 
S62 

3 27.9% 
1 

S72 
3 

1 
S72 

3 

1 
S72 

3 

1 

S82 
3 

1 

S82 
3 

1 

S82 
3 

E9 8.5% 
Hh 
Hi 
Hr 
Hhi 
Hhr 
Hhir 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

APPROACH TO B E L L A COOLA 

LAMA PASSAGE, SEAFORTH CHANNEL, FITZHUGH SOUND 

N = 56 

Z 
o 

O 
u . 

CO 
CO 

< 
o 

PERCENTAGE OF 
OCCURRENCE 

0 3.6% 
Ox 34.0% 

P 3.6% 

Px 3.6% 

C 16.1% 

Cx 8.9% 

i 

16 2 
3 

2.7% i 

16 2 
3 

39 . 3% 

i 

16 2 
3 37.5% 
1 

17 2 
3 

1 

17 2 
3 

9.8% 

1 

17 2 
3 

1 

18 2 
3 

6.3% 1 

18 2 
3 

2.7% 

1 

18 2 
3 

i 

B62 
3 

i 

B62 
3 

20.5% 

i 

B62 
3 5 7.1% 
1 

B72 
3 

1 

B72 
3 

8.9% 

1 

B72 
3 1-8% -

r -
< 

CO 
CO 

< 
o 

PERCENTAGE OF 
OCCURRENCE 

1 
B82 

3 

6.3% 1 
B82 

3 
3.6% 

1 
B82 

3 
1 

S62 
3 

8.9% 1 

S62 
3 

38.4% 

1 

S62 
3 50.9% 
1 

S72 
3 

1 
S72 

3 

1 
S72 

3 
1 

S82 
3 

1 

S82 
3 

1 

S82 
3 

E9 8-9% 
Hh 1.8% 
Hi 
Hr 5.4% 
Hhi 
Hhr 
Hhir 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

APPROACH TO BELLA COOLA 
BURKE CHANNEL, BENTICK ARM 

N = 26 

z o 

to 
to 
< 
_ l 
o 

PERCENTAGE OF 
OCCURRENCE 

0 
Ox 
P 
Px 
C 96.1% 
Cx 3.8% 

i 
16 2 

3 

1.9% i 
16 2 

3 
13.4% 

i 
16 2 

3 57.6% 
1 

17 2 
3 

1 

17 2 
3 

11.5% 
1 

17 2 
3 1.9% 
1 

18 2 
3 

1.9% 1 

18 2 
3 

11.5% 
1 

18 2 
3 

1 

B62 
3 

1 

B62 
3 

9.6% 
1 

B62 
3 63.4% 
1 

B72 
3 

1 

B72 
3 

11.5% 
1 

B72 
3 5.7% 

< 
o 

to 
to 
< 
_ J 
o 

PERCENTAGE OF 
OCCURRENCE 

1 

B82 
3 

1 

B82 
3 

13.4% 
1 

B82 
3 
1 

S62 
3 

1 
S62 

3 
7.6% 

1 
S62 

3 92.3% 
1 

S72 
3 

1 
S72 

3 

1 
S72 

3 

1 

S82 
3 

1 

S82 
3 

1 

S82 
3 

E9 19.2% 
Hh 
Hi 3.0% 
Hr 
Hhi 
Hhr 
Hhir 



NEARSHORE PHYSICAL CLASSIFICATION SUMMARY 

WEST COAST VANCOUVER ISLAND 

CAPE SUTIL TO CAPE COOK 

N = 19 

2 
g 

g 

co 
co 
< 
o 

PERCENTAGE OF 
OCCURRENCE 

0 31.6% 

Ox 52.6% 

P 10.5% 
Px 5.2% 

C 
Cx 

i 
16 2 

3 

i 
16 2 

3 

39.5% 

i 
16 2 

3 15.8% 
1 

17 2 
3 

2.6% 1 

17 2 
3 

1 

17 2 
3 

1 

18 2 
3 

13 77. 1 

18 2 
3 

5.2% 

1 

18 2 
3 

1 

19 2 
3 

1 

19 2 
3 

2.6% 

1 

19 2 
3 

1 

B6 2 
3 

5.2% 1 

B6 2 
3 

13.2% 

1 

B6 2 
3 39.5% 
1 

B72 
3 

1 

B72 
3 

2.6% 

1 

B72 
3 2.6% 

o 

§ 
L L . 
CO 
CO < -I o 

PERCENTAGE OF 
OCCURRENCE 

1 

B8 2 
3 

21.1% 1 

B8 2 
3 

7.9% 

1 

B8 2 
3 7.9% 
1 

B9 2 
3 

1 

B9 2 
3 

1 

B9 2 
3 

1 

S62 
3 

1 

S62 
3 

57.9% 

1 

S62 
3 34.2% 
1 

S7 2 
3 

1 

S7 2 
3 

7.9% 

1 

S7 2 
3 

1 

S8 2 
3 

1 

S8 2 
3 

1 

S8 2 
3 

E9 47.4% 
Hh 
Hi 
Hr 
Hhi 
Hhr 
Hhir 



NEARSHORE PHYSICAL CLASSIFICATION SUMMARY 

WEST COAST VANCOUVER ISLAND 

CAPE COOK TO ESTEVAN POINT 

N = 25 

PERCENTAGE OF 
OCCURRENCE 

0 12.0% 

Ox 52.0% 

P 8.0% 
Px 36.0% 

C 
Cx 

i 

16 2 

3 

32.0% i 

16 2 

3 
18.0% 

i 

16 2 

3 22.0% 
1 

17 2 
3 

1 

17 2 
3 

1 

17 2 
3 2.0% 
1 

18 2 
3 

8.0% 1 

18 2 
3 

14.0% 

1 

18 2 
3 2.0% 
1 

19 2 
3 

2.0% 1 

19 2 
3 

1 

19 2 
3 

1 

B6 2 
3 

1 

B6 2 
3 

14.0% 

1 

B6 2 
3 34.0% 
1 

B72 
3 

1 

B72 
3 

16.0% 

1 

B72 
3 

co 
CO 
< 
o 

PERCENTAGE OF 
OCCURRENCE 

1 

B8 2 
3 

1 

B8 2 
3 

34.0% 

1 

B8 2 
3 

1 

B9 2 
3 

1 

B9 2 
3 

2.0% 

1 

B9 2 
3 

1 

S62 
3 

4.0% 1 

S62 
3 

50.0% 

1 

S62 
3 20.0% 
1 

S7 2 
3 

2.0% 1 

S7 2 
3 

22.0% 

1 

S7 2 
3 

! 

S8 2 
3 

2.0% ! 

S8 2 
3 

! 

S8 2 
3 

E9 40.0% 
Hh 
Hi 4.0% 

Hr 4.0% 

Hhi 
Hhr 
Hhir 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

WEST COAST VANCOUVER ISLAND 

ESTEVAN TO CAPE BEALE 

N = 17 

PERCENTAGE OF 
OCCURRENCE 

0 29.4% 
Ox 41.0% 
P 5.8% 
Px 2 3.5% 
C 
Cx 

i 
16 2 

3 

11.8% i 
16 2 

3 
47.1% 

i 
16 2 

3 11 .8% 
1 

17 2 
3 

1 

17 2 
3 

2.9% 

1 

17 2 
3 

1 

18 2 
3 

20.6% 1 

18 2 
3 

5.9% 

1 

18 2 
3 

1 
B62 

3 

5.9% 1 
B62 

3 
23.5% 

1 
B62 

3 23.5% 
1 

B72 
3 

1 
B72 

3 
8.8% 

1 
B72 

3 

f -
< 

to 
to 
< 
_ J 
o 

PERCENTAGE OF 
OCCURRENCE 

1 
B82 

3 

14. 7% 1 
B82 

3 
14. 7% 

1 
B82 

3 2.9% 
1 

S6 2 
3 

5.9% 1 

S6 2 
3 

11.8% 

1 

S6 2 
3 47.1% 
1 

S72 
3 

1 

S72 
3 

11.8% 

1 

S72 
3 11.8% 
1 

S82 
3 

1 

S82 
3 

5.9% 

1 

S82 
3 5.9% 

E9 23.5% 
Hh 17.6% 
Hi 5.8% 
Hr 5.8% 
Hhi 
Hhr 
Hhir 



NEARSHORE PHYSICAL CLASSIFICATION SUMMARY 

EAST COAST VANCOUVER ISLAND 

CAPE BEALE TO BEECHY HEAD 

N = 31 

PERCENTAGE OF 
OCCURRENCE 

0 67/. 7% 

Ox 25.8% 

P 
Px 6.4% 

C 
Cx 

16 2 
3 

32.3% 

16 2 
3 

27.4% 16 2 
3 3.2% 

1 

17 2 
3 

9.6% 1 

17 2 
3 

6.4% 

1 

17 2 
3 1.6% 

18 2 
3 

1 7 . 7% 

18 2 
3 

18 2 
3 

1 

19 2 
3 

1.6% 1 

19 2 
3 

1 

19 2 
3 

I 

B6 2 
3 

4.8% I 

B6 2 
3 

22.6% 

I 

B6 2 
3 6.4% 

1 

B72 
3 

3.2% 1 

B72 
3 

12.9% 

1 

B72 
3 1.6% 

z o 

i 
CO 
CO < _J o 

PERCENTAGE OF 
OCCURRENCE 

1 

B8 2 
3 

6.4% 1 

B8 2 
3 

35.5% 

1 

B8 2 
3 6.4% 

1 

B9 2 
3 

1 

B9 2 
3 

1 

B9 2 
3 

1 

S62 
3 

6.4% 1 

S62 
3 

29.0% 

1 

S62 
3 50.0% 

1 

S7 2 
3 

1 

S7 2 
3 

3.2% 

1 

S7 2 
3 

S8 2 
3 

S8 2 
3 

6.4% S8 2 
3 3.2% 

E9 25.8% 

Hh 19.4% 

Hi 9.6% 

Hr 3.2% 

Hhi 
Hhr 
Hhir 9.6% 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

EAST COAST VANCOUVER ISLAND 

COURTENAY TO NANOOSE BAY 

N = 11 

PERCENTAGE OF 
OCCURRENCE 

0 18.2% 

Ox 
P 72.7% 
Px 9.1% 
C 
Cx 

i 
16 2 

3 

i 
16 2 

3 

i 
16 2 

3 

1 

17 2 
3 

27.3% 1 

17 2 
3 

27.3% 

1 

17 2 
3 

1 

18 2 
3 

45.5% 1 

18 2 
3 

1 

18 2 
3 

1 

B62 
3 

1 

B62 
3 

4.5% 

1 

B62 
3 
1 

B72 
3 

4.5% 1 

B72 
3 

45.5% 

1 

B72 
3 

h -
< 

CO 
CO 
< 
- J o 

PERCENTAGE OF 
OCCURRENCE 

1 

B82 
3 

36.4% 1 

B82 
3 

'9.1% 

1 

B82 
3 
1 

S62 
3 

1 

S62 
3 

9.1% 

1 

S62 
3 18.2% 

1 
S72 

3 

18.2% 1 
S72 

3 
13.6% 

1 
S72 

3 4.5% 
1 

S82 
3 

36.4% 1 

S82 
3 

1 

S82 
3 

E9 27.3% 
Hh 18.2% 
Hi 
Hr 
Hhi 
Hhr 54.5% 
Hhir 27.3% 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

HOWE SOUND AREA 

SECHELT TO INDIAN ARM 

N = 33 

PERCENTAGE OF PERCENTAGE OF 
OCCURRENCE OCCURRENCE 

0 30.3% i 1.5% 

Ox B82 24.2% 

P 30.3% 3 1.5% 

Px 3.0% 1 

C 30. 3% S62 42.4% 

Cx 6.0% 3 54.5% 

2_ i Z 1 
O 16 2 5 7.6% O S72 

3 31.8% 
1— 
< 3 

o 1 o 1 
li_ 17 2 

S
S

IF
 

S82 
CO 
CO 3 S

S
IF

 

3 3.0% 

C
LA

 

1 1.5% 
< E9 63.6% 

C
LA

 

18 2 9.1% o Hh 12.1% 

3 Hi 18.2% 

1 1.5% Hr 6.1% 

B62 30 . 3% Hhi 12.1% 

3 36.4% Hhr 15.2% 

1 Hhir 24.2% 

B72 4.5% 

3 



N E A R S H O R E P H Y S I C A L CLASSIF ICATION S U M M A R Y 

EAST COAST VANCOUVER ISLAND INCLUDING GULF ISLANDS 

NANOOSE BAY TO NORTH SAANICH 

N = 44 

< O 
LL. 
CO 
CO 

< 
o 

PERCENTAGE OF PERCENTAGE OF 
OCCURRENCE OCCURRENCE 

0 18.0% 1 13.6% 
Ox 9.0% B82 16.0% 
P 6.8% 3 
Px 18.0% 1 4.5% 
C 9.0% S62 48.9% 
Cx 38.6% 3 33.0% 

i 13.6% 1 
16 2 37.5% O S72 6.8% 

3 7.0% 
1— 
< 3 5.7% 

1 o 1 
17 2 8.0% LL. S82 1.1% 

3 7.0% 
CO 
CO 3 

1 18.2% < 
| E9 9.0% 

18 2 9.1% o Hh 25.0% 
3 Hi 11.4% 
1 2.3% Hr 20.5% 

B62 37.5% Hhi 
3 11.4% Hhr 
1 3.4% Hhir 9.0% 

B72 13.6% 

3 2.3% 



NEARSHORE PHYSICAL CLASSIFICATION SUMMARY 

FRASER RIVER 

POINT ROBERTS TO POINT GREY 

N = 11 

PERCENTAGE OF PERCENTAGE OF 
OCCURRENCE OCCURRENCE 

0 36.4% 1 31.8% 
Ox B8 * 18.2% 

P 45.5% 3 

Px 1 22.7% 
C 18.2% B9 2 
Cx 3 

i 1 9.1% 
16 2 36.4% S62 36.4% 

3 

IF
IC

A
TI

O
 

3 

1 

IF
IC

A
TI

O
 

1 

17 2 IF
IC

A
TI

O
 

S7 2 
3 to 

to 3 

1 31.8% < i 1 27.3% 
18 2 9.1% o S8 2 27.3% 

3 3 

1 22.7% E9 63.6% 
19 2 Hh 

3 Hi 27.3% 
1 Hr 

B6 2 2 7.3% Hhi 
3 Hhr 
1 Hhir 63.6% 

B72 
3 



NEARSHORE PHYSICAL CLASSIFICATION SUMMARY 

SOUTH COAST VANCOUVER ISLAND 

BEECHY HEAD TO NORTH SAANICH 

& 

WEST COAST STATE OF WASHINGTON 

N = 103 

2 O 

g 

y= 
co 
co 
< 
o 

PERCENTAGE OF 
OCCURRENCE 

0 21.3% 

Ox 6.7% 

P 6.5% 

Px 6.5% 
C 
Cx 1.9% 

i 
16 2 

3 

19.4% i 
16 2 

3 
20.4% 

i 
16 2 

3 1 1 . 7% 
1 

17 2 
3 

2.9% 1 
17 2 

3 
1.0% 

1 
17 2 

3 
1 

18 2 
3 

31.5% 1 
18 2 

3 
12.6% 

1 
18 2 

3 
1 

19 2 
3 

.5"/ 1 
19 2 

3 

1 
19 2 

3 
1 

B6 2 
3 

.5% 1 

B6 2 
3 

18.9% 

1 

B6 2 
3 18.4% 

1 
B72 

3 

.5% 1 
B72 

3 
6.8% 

1 
B72 

3 

2 O 

i 
CO 
CO 

< 
o 

PERCENTAGE OF 
OCCURRENCE 

1 

B8 2 

3 

21.8% 1 

B8 2 

3 
32.5% 

1 

B8 2 

3 .5% 
1 

B9 2 
3 

1 
B9 2 

3 

1 
B9 2 

3 
1 

S62 
3 

2.9% 1 
S62 

3 
13.1% 

1 
S62 

3 37.9% 
1 

S7 2 
3 

1 
S7 2 

3 
2.9% 

1 
S7 2 

3 3.4% 
1 

S8 2 
3 

6.3% 1 
S8 2 

3 
17.5% 

1 
S8 2 

3 16.5% 

E9 12.6% 
Hh 15.5% 

Hi 17.5% 
Hr 24.3% 

Hhi 
Hhr 
Hhir 18.4% 



APPENDIX V I I 

SALMON ESCAPEMENTS 

I n s e v e r a l s e c t i o n s o f Volume I o f t h i s r e p o r t , s a lmon were 
r e p o r t e d as b e i n g r e l a t i v e l y v u l n e r a b l e t o o i l s p i l l s , p a r t i c u l a r l y i n 
t h e i r j u v e n i l e s t a g e . S i n c e t h e r e a r e v e r y few e s t i m a t e s made o f the 
number o f j u v e n i l e s a l m o n i d s p r o d u c e d by s t r eams i n B . C . , i t was d e c i d e d 
t o use the abundance o f a d u l t spawners r e a c h i n g the n a t a l s t r e a m as an 
i n d i c a t o r o f j u v e n i l e abundance . The method u sed t o d e r i v e such f i g u r e s 
i s p r e s e n t e d i n t h i s a p p e n d i x . 

S i n c e the e a r l y 1 9 3 0 ' s , the F i s h e r i e s and M a r i n e S e r v i c e has 
m a i n t a i n e d a r e c o r d o f spawning escapements f o r most B r i t i s h C o l u m b i a n 
sa lmon s t r e a m s . Inasmuch as t h e r e a r e escapement r e c o r d s f o r more t h a n 
2500 s t r e a m s , i t was d e c i d e d t h a t the most manageable way o f p r e s e n t i n g 
the i n f o r m a t i o n was to summarize the escapement d a t a f o r a l l s t r eams 
w i t h i n each o f the 29 s t a t i s t i c a l o r management a r e a s o f t he c o a s t , as 
shown on the summary pages f o l l o w i n g t h i s i n t r o d u c t i o n . F i r s t , t he 
h i g h e s t escapement f o r each s p e c i e s f o r each s t r e a m i n each s t a t i s t i c a l 
a r e a was r e c o r d e d as a r e f l e c t i o n o f the p o t e n t i a l p r o d u c t i v i t y o f t he 
s t r e a m . T h e n , an a r b i t r a r y n u m e r i c a l d e f i n i t i o n o f escapement 
s i g n i f i c a n c e was d e t e r m i n e d f o r each s p e c i e s . These s u b j e c t i v e 
d e f i n i t i o n s were as f o l l o w s : 

SPECIES INSIGNIFICANT SIGNIFICANT MAJOR 

S o c k e y e <500 500 - 5 , 000 >5,000 
C h i n o o k <100 100 - 5 , 000 >5,000 
Coho <100 100 - 5 , 000 >5,000 
P i n k <2 ,000 2 , 0 0 0 - 2 5 , 0 0 0 >25,000 
Chum <2 ,000 2 , 0 0 0 - 2 5 , 0 0 0 >25,000 

Though s u b j e c t i v e , t h i s c l a s s i f i c a t i o n o f s i g n i f i c a n c e took i n t o a c c o u n t 
the average commercial v a l u e of each s p e c i e s , the r a t i o o f c a t c h to 
escapement and r e l a t i v e r e c r e a t i o n a l s i g n i f i c a n c e . From t h i s 
i n f o r m a t i o n , i t was t h e n p o s s i b l e t o t a b u l a t e by s p e c i e s the number o f 
S t reams f a l l i n g i n t o each c a t e g o r y f o r each s t a t i s t i c a l a r e a and map 
s t r e a m l o c a t i o n s and s p e c i e s i m p o r t a n c e . T a b u l a t i o n s and maps a r e 
p r e s e n t e d on the f o l l o w i n g pages o f t h i s a p p e n d i x . 

A l t h o u g h t h i s c l a s s i f i c a t i o n o f s i g n i f i c a n c e scheme was no t 
used i n the deve lopmen t o f r e s o u r c e r i s k i n d i c e s , i t was p r e p a r e d as a 
means o f s u m m a r i z i n g the l a r g e d a t a volume a v a i l a b l e on sa lmon 
escapements on the West C o a s t . 

PREPARED BY: R. Bel l -Irving, Fisheries and Marine Service 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA I. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

] SOCKEYE 1 2 4 

j CHINOOK 1 

ES COHO 
o 

7 8 
UJ 
gj PINK 1 3 II 

1 CHUM 3 5 3 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

i SOCKEYE < 500 500 — 5000 > 5000 

' CHINOOK 
CO 
U J 

< 100 100 — 5000 >5000 

y COHO 
Q_ 

< 100 100 — 5000 > 5000 

| PINK <2000 2000-25000 >25000 

! CHUM < 2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES ANO MARINE SERVICE STATISTICAL AREA 1 ) 

SPECIES 
STREAM 
No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 AIN RIVER £ LAKE SYSTEM 7,500 7,500 75,000 125,000 

2 AWUN RIVER £ LAKE 7,500 1,500 35,000 35,000 

3 DATLEMAN RIVER 25 1,500 100.000 1,000 

4 DAVIDSON CREEK 60,000 100,000 5,000 

5 DINAN CREEK 2.000 35,000 unn 

6 HEILLEN RIVER 7,500 7.500 

7 JALLUN RIVER 3.500 15,000 

8 KUMDIS RIVER 7.500 1.000 

9 LIGNITE CREEK 15.000 1 0 0 , 0 0 0 s.nnn 

10 MAMIN RIVER 750 5.000 100.000 

II McLINTON CREEK 1,500 35,000 3,500 

12 NADEN RIVER £ LAKE SYSTEM 50 r000 so.noo i75,nnn 7.R.nnn 

13 SANGAN CREEK 3,500 3,500 1,000 

14 STANLEY CREEK 5.000 3,500 4,000 

15 YAKOUN RIVER £ LAKE SYSTEM 25,000 15,000 35.000 800.000 15.000 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

PAGE l OF l 



ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 2W. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

SOCKEYE 1 1 1 

| CHINOOK 

•S
P

E
C

IE
S

-

COHO 7 3 5 1 

•S
P

E
C

IE
S

-

PINK 16 19 10 

! CHUM 4 4 9 8 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

' CHINOOK 
CO 

< 100 100 — 5000 >5000 
U J — — 

2 COHO 
Q_ 

< 100 100 — 5000 >5000 

CO 

| PINK <2000 2000-25000 >25000 

! CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 
(FISHERIES AND MARINE SERVICE STATISTICAL AREA 2W ) 

SPECIES 
STREAM 
No STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 BONANZA CREEK 
-

70,000 

2 BOOMCHAIN BAY 300 20,000 10,000 

3 BOTANY BAY 200 10,000 

4 BOTANY INLET (HEAD) 1,000 30,000 

5 BOTANY INLET (OUTER) 50 50 1 ,500 

6 BOTTLE INLET CREEK 200 300 20,000 

7 BROWNS CABIN CREEK 2,000 100,000 20,000 

8 BUCK CHENNEL 900 10.000 

9 CANOE PASS CREEK 100 5.000 50,000 

10 CELESTIAL RIVER 25,000 5.000 

" CLAPP BASIN CREEK 2.500 

12 COATES RIVER 5,000 

'3 DAWSON HARBOUR (E) 7,500 7,500 35,000 

1 4 DAWSON INLET (W) 400 1,200 8,000 

1 5 DOUGLAS INLET (HEAD) 50 200 6,000 

1 6 DOUGLAS INLET (RIGHT) 2,000 

1 7 EDWARDS CREEK 3.500 

1 8 FLAMINGO CREEK 500 500 20,000 

19 FLAT CREEK 1,200 15,000 75,000 

20 GIVENCHY ANCHORAGE 400 500 3,500 

2 1 GOLD (MITCHELL) HARBOUR 50 7,500 15,000 

22 GOSKI CREEK 3,500 

23 GREGORY CREEK 34,000 

24 HOBBS CREEK 2,000 

25 INDIAN BAY(CLONDARD BAY) CREEK 50 200 2.500 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 
26 INSKIP CREEK 3,500 7,500 

27 KAISUN CREEK 500 120,000 3,500 

2 8 KANO INLET (HEAD) 200 30,000 5,000 

2 9 KANO INLET (OUTER) 200 7,500 200 

3 0 KOOTNEY INLET (NORTH) 1,500 7,500 50,000 

3 1 KOOTNEY INLET (SOUTH) 200 3.500 4.500 

3 2 LOMGON CREEK 750 300 7,500 

3 3 LOUSCONNE CREEK 1.500 4.000 20,000 

3 4 MACE CREEK 2,000 120,000 

3 5 MERCER CREEK 7,000 1,500 20,000 35,000 

3 6 MOUNTAIN RIVER 50 400 8 r000 

3 7 MUDGE INLET 3,500 

3 8 NESTO INLET (OUTER) 5,000 

3 9 NESTO INLET (INNER) R.000 

4 0 NEWCOMBE 

4 1 OTARD BAY 300 35.000 75 

4 2 PEEL INLET (HEAD) 750 7,500 15,000 

43 PEEL INLET (1ST LEFT H.) 750 15,000 

4 4 PEEL INLET (2ND L.H.) 200 2,500 15,000 

4 5 PORT LOUIS 2.500 

4 6 RILEY CREEK 400 100.000 13.500 

4 7 RENNEL CREEK 200 3.500 

4 8 ROCKRUN CREEK % -;nn 4,000 

49 SEAL INLET 1,000 15,000 15,000 

50 SECURITY INLET (L.H.) 3,500 60,000 15,000 

51 SECURITY INLET (HEAD) 3,500 35.000 7.500 

5 2 SHIELDS CREEK i nn 7,500 

53 SPERM BAY CREEK 2,500 

5 4 STAKI CREEK 200 750 7,500 

55 STEEL CREEK 10,000 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

56 TARTU INLET (HEAD) 200 23,000 7,500 

57 TARTU INLET (OUTER) 200 35,000 3,500 

5 8 TASU CREEK 25 1,000 10,000 100,000 

59 
TROUNCE 

3,500 400 15,000 

6 0 TROUNCE (REAR) 50 400 3,500 

6 1 WEST NARROWS CREEK 400 25,000 15.000 

6 2 WRIGHT (FAIRFAX) CREEK 2,000 3.500 750 7.500 

63 YAKOUN TRAIL 30 1,500 15,000 

6 4 YAKULANAS CREEK 1,500 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 2E. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

j SOCKEYE 1 2 

j CHINOOK 1 

L3 COHO 
o 

9 5 7 10 
UJ 
£ PINK 31 2 3 13 

1 CHUM 19 4 9 14 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

CHINOOK 
i n 

< 100 100 — 5000 >5000 

S COHO 
a. 

< 100 100 — 5000 > 5000 
CO 

•j PINK <2000 2 0 00-250 00 >25000 

! CHUM <2000 2 0 0 0-250 0 0 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 
(FISHERIES AND MARINE SERVICE STATISTICAL AREA 2E ) 

SPECIES 
STREAM 
No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

| ALDER ISLAND CREEK 100 3 ,000 1,500 

2 ANNA INLET CREEK 900 200 

3 ARROW CREEK 300 3,500 3,500 

4 BAG HARBOUR CREEK 6 ,000 4 , 000 35 ,000 

5 BELIJAY BAY CREEK 50 200 6 .000 

6 BIG GOOSE BAY 1 ,500 9 0 ^ 0 0 15,000 
7 BREAKER BAY CREEK 7 ,000 16.500 

8 BURNABY NARROWS CREEK 2,000 

9 CARMICHAEL CREEK 3,000 

10 CARPENTER BAY CREEKS (2) 750 800 15,000 

CHADSEY CREEK 1,500 50Q 10.000 

12 COLLISON CREEK 750 750 1.750 

13 COPPER RIVER 35 .000 35 ,000 150,000 400 

14 CRESCENT INLET 2 . 000 30 ,000 12,000 
15 DANA CREEKS (3) 200 75 30.000 

16 DASS CREEK 100 10 750 
17 DEENA RIVER 

14 ,000 200,000 75,000 

18 EAST NARROWS CREEK 7,500 7,500 

19 ECHO HARBOUR CREEK 5 r 0 0 0 14,000 5 000 

20 FANNY CREEK 
1,000 

21 FORGOTTEN CREEK 200 50 2,500 

22 GEORGE BAY CREEK 500 700 35,000 

23 GRAY BAY CREEK 500 600 500 

24 GRAYS CABIN CREEK (OUTLOOK) 
250 750 3,500 

25 HAANS CREEK 3,500 15,000 15,000 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

26 HARRIET BAY CREEK 400 750 20,000 

27 HEATER HARBOUR CREEK 750 3,000 

28 HONNA RIVER 1,500 50,000 35,000 

29 HUSTON CREEK 200 50 35,000 

30 HUTTON INLET (L.H. CREEK) 75 2,500 8,000 

31 HUTTON INLET (HEAD) 75 20,000 12,000 

32 INDIAN CABIN CREEK 400 200 7,500 

33 ISLAND BAY CREEKS 400 15,000 

34 ISLAND BAY CREEK (R.H.) 750 5,500 

35 IKEDA BAY CREEK 1,000 25 10,000 

36 JEDWAY CREEK 75 3,500 

37 JUNGLE CREEK 600 

38 KOSTAN INLET CREEK 150 100 2,200 

39 KOYA BAY CREEK 200 8,000 2,500 

4 0 LAGOON BAY CREEK 6,000 3,000 40,000 

41 LITTLE GOOSE CREEK 2,000 8,000 8,000 

42 LONGARM CREEK 750 35,000 100,000 

43 LUXANA CREEK 50 750 700 

44 McMILLAN CREEK 300 1,000 300 

45 MARKER CREEK 75 2,000 

46 MATHERS CREEK 20,000 100 20,000 100,000 50,000 

47 MOODY CREEK 400 1,700 

48 MOORE CREEK 50 6,500 

49 MUD BAY CREEK 2,00C 

50 OYSTER COVE CREEK 3,000 5,500 70,00C 

51 PACOFI CREEK 200 700 4,00C 

5 2 PALLANT CREEK 300 50.000 1.00.000 100,OOC 

53 POWRIVCO CREEK 120 750 15,00C 

54 RASPBERRY COVE CREEK 400 1,50C 

55 RICHARDSON CREEK 100 750 7,OOC 
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STREAM 
No. STREAM NAME 

SPECIES 
SOCKEYE CHINOOK COHO PINK CHUM 

56 SACHS CREEK 3,500 14,000 1,500 

57 SALMON RIVER 75,000 100,000 7,500 

5 8 SALTSPRING BAY 400 400 3,500 

59 SANDY CREEK 1.50 l-,500 

60 SCUDDER POINT CREEK 500 27,500 400 

61 SECTION COVE (MAIN CREEK) 300 

6 2 SECTION. COVE (MIDDLE CREEK) 250 

6 3 SECTION COVE. (CABIN CREEK) 

64 SEDMOND RIVER 5,000 7,500 35,000 

6 5 SEDGWICK BAY CREEK 750 400 15,000 

6 6 SEWELL INLET (R.H.) 

^ REWETJ, TNT.F.T PREER (1 QT T. H 1 750 400 3,500 

6 8 SEWELL INLET CREEK (HEAD) 5,000 2,000 30,000 

69 SEWELL INLET CREEK (2ND L.H.) 200 3,500 

70 SEWELL INLET 3RD R.H. 40 200 800 

71 SKAAT HARBOUR CREEK (CENTRE) 400 15,000 

72 SKAAT HARBOUR CREEK (L.H.) 750 1.000 9,000 

73 SKAAT HARBOUR CREEK (R.H.) 400 1.500 

74 SKEDANS CREEK 7,500 175,000 750 

75 SLATECHUCK CREEK 1,500 15,000 35,000 

7 6 SOUTH BAY CREEK 2,500 10.000 10,000 

77 SOUTH COVER CREEK (2) 2,000 200 2,000 

7 8 TAKELLY COVE CREEK }0 ,000 

79 
TANGLE COVE CREEK 

3,500 1,500 15,000 

80 
T A P TQT .AMn HATE PREEk' 

1,500 20,000 7.500 

8 1 TARUNDL CREEK 1,500 500 10,000 

82 TLELL RIVER 75,000 100,000 

8 3 THURSTON HARBOUR CREEK 400 2,300 9,000 

84 
WATERFALL CREEK 25 40 5 4000 

85 
WFR M F P ^ A V ^nrrm __ 1 

1,000 33,000 5,000 
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STREAM 
No. STREAM NAME SOCKEYE CHINOOK 

SPECIES 
COHO PINK CHUM 

8 6 WERNER BAY NORTH (2 STREAMS) 2,00C 10,000 20,000 
fl7 

WERNER BAY S . L . H . 500 20,000 5,000 
88 WINDY BAY CREEK 400 100,000 3,500 
89 

90 

9! 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

IfO 

III 

112 

113 

114 

115 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 3. (LOWER NASS) 

NO. OF STREAMS 
• 

INSIGNIFICANT SIGNIFICANT MAJOR 

I SOCKEYE 2 

] CHINOOK 6 

2J COHO 14 1 
CJ 
U J 
p- PINK 
CO 

II 7 

1 CHUM 4 9 5 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

1 CHINOOK 
CO 

< 100 100 — 5000 >5000 

UJ — — 1 — 
B COHO 
n_ 

< 100 100 —500Q >5000 

CO 
j PINK <2000 20 00-250 00 >25000 

1 
! CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 
(FISHERIES AND MARINE SERVICE STATISTICAL AREA 3 (LOWER NASS) 

SPECIES 

No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 BEAR RIVER 2,500 3,500 7,500 7,500 

2 BURTON CREEK 40,000 750 

3 CASCADE RIVER 400 7,500 3,500 

4 CHAMBERS CREEK 1,500 15,000 800 

5 DOGFISH CREEK 500 35,000 

€ DONAHUE CREEK 400 3,500 4,000 

7 ENSHESHESE RIVER 1,500 35,000 6,000 

8 GEORGIA RIVER 1,500 15,000 7,500 15,000 

9 ILLIANCE RIVER 3,500 35,000 3,500 

10 KHUTZEYMATEEN RIVER 3,500 3,500 75,000 35,000 

II KINKOLITH RIVER 400 1,500 35,000 1,500 

12 KITSAULT RIVER 750 2,000 3,500 35,000 

13 KSHWAN RIVER 1,500 35,000 25,000 

1 4 LAMACH CREEK 1,500 7,500 3,000 

1 5 LEVERSON CREEK 750 1,500 15.000 3,500 

16 NASS HARBOUR CREEK 

1 7 SIMPSON CREEK 750 7.500 

1 8 STAGCO RIVER T s anon 70.000 

19 
TOON RIVER 1 3 5 0 0 35,000 35,000 

2 0 TRACY CREEK 2 0 0 8,000 2 0 0 

2 1 TURK CREEK 

22 

23 

24 

25 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 3.(UPPER NASS) 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

SOCKEYE 3 3 6 

j CHINOOK 3 5 5 

-S
P

E
C

IE
S

-

COHO 4 21 4 

-S
P

E
C

IE
S

-

PINK 9 .9 3 

! CHUM II 1 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

' CHINOOK 
CO 

< 100 100 — 5000 >5000 
UJ '"• 

a COHO < 100 100 — 5000 > 5000 

co 
j PINK <2000 20 00-250 00 >25000 

! CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 3 (UPPER NASS) 

SPECIES 

S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 AMERICAN CREEK NO RE :ORDS AV/ ILABLE 

2 ANLIYEN CREEK 200 

3 ANSEDAGAN CREEK 750 3,500 7 , 5 0 0 

4 BELL-IRVING RIVER NO RE :ORDS AV/ ILABLE 

5 BITTER CREEK NO RE lORDR A V A T T . A R T . E 

6 BOWSER RIVER 42,045 

7 CRANBERRY RIVER 3.500 3.500 1 .500 

8 DAM DOCHAX CREEK 12,000 75,000 

9 DISKANGIEG CREEK 1.800 

10 ELOWIN CREEK 7,500 

1 1 FORKWINYARK CREEK 50 

12 GINGIT CREEK 15,000 750 a . 500 750 . 

13 GINLULUK CREEK 3,500 50 50 

14 GITZON CREEK 100 400 750 1,500 400 

15 HANNA CREEK NO RE( :ORDS AVA TT.ART.K 

16 HORN CREEK NO RE( -nRns A V A T T . A R T / F 

17 ISHKEENISH 50 3 , K O O 7.500 35,000 1,500 

18 KEADEN CREEK NO RE( :ORDS AVA ILABLE 

19 KINSKUCH RIVER 30 50 50 

20 KITEEN RIVER 1,500 3,500 

21 KONICUS CREEK NO RE( ORDS AVA fTiARTiE 

22 KOTSINTA CREEK NO RE :0RDS AVA ELABLE 

23 KSEDIN RIVER 400 3,500 1^50 0_ 

24 KWINACEESE RIVER 15,000 7,500 400 

25 KWINATAHI RIVER NO RE( ORDS AVA ELABLE 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

2 6 KWINHAK CREEK 3 , 5 0 0 3 , 5 0 0 2 5 0 

27 
M C K N T G H T CREEK 1 2 5 

28 NO REC ORDS AVA; LABLE 

.29 
MANZANITA COVE CREEK 2 0 0 5 , 0 0 0 

30 
ME7.T AflTM R T V E R 

2 3 5 , 0 0 0 5 , 0 0 0 8 , 5 0 0 86 

31 MEZIADIN LAKE 2 3 5 , 0 0 0 5 , 0 0 0 8 , 5 0 0 86 

3 2 NASOGA GULF CREEK 1 , 0 0 0 

33 NASS RIVER 2 7 1 , 4 0 0 1 9 5 5 0 0 0 4 1 , 1 0 0 2 3 6 , 1 0 0 1 2 1 . 7 0 0 

3 4 OWEEGEE RIVER 2 5 0 5 0 0 6 0 0 

35 OWL CREEK 8 0 0 

36 QUILGAUW CREEK 2 0 0 

3 7 RAINY CREEK 2 5 0 

3 8 SAILYSOUT CREEK NO REC ORDS AVA: LABLE 

3 9 SANSIXMOR CREEK NO REC ORDS AVA: :LABLE 

4 0 SEASKINNISH CREEK 5 0 0 7 , 5 0 0 3 , 5 0 0 3 , 5 0 0 3 , 5 0 0 

4 1 SHUMAL RIVER UK UK UK 

4 2 SLOWMALDO CREEK NO REC ORDS AVA: : LABLE 

4 3 SNOWBANK CREEK flK UK 
44 NO REC ORDS AVA: :LABLE 

4 5 STROHN C R E E K NO R E C ORDS A V A . : L A B L E 

4 6 STUMAUN RIVER 7 5 0 7 , 5 0 0 

4 7 SURPRISE CREEK NO REC ORDS AVA: 'TIARTIE. 

4 8 TAFT CREEK NO R E T PPElQ AVA •LABLE 

49 TAYLOR RIVER NO REC ORDS AVA : LABLE 

50 TCHITIN RIVER 1 0 50 

51 TKNOUK 1 0 0 3 5 . 0 0 0 2 R 0 0 0 

5 2 TODD CREEK NO REC ORDS AVA] : LABLE 

TPEATY C R E E K 
NO REC 3RDS AVA l : LABLE 

5 4 TSEAX RIVER 3 , 5 0 0 7 . 5 0 0 1 5 . 0 0 0 8 , 0 0 0 3 5 0 0 

55 VETTER CREEK 2,500 7 0 0 1 7 0 0 
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STREAM 
No. STREAM NAME 

SPECIES 
SOCKEYE CHINOOK COHO PINK CHUM 

56 WEGILIDAP CREEK 50 200 50 

57 WEST TAYLOR CREEK N( ) RECORDS AVAILAB] •E 

58 WILYAYAANOOTH CREEK 300 

59 YAZA CREEK N( ) RECORDS AVAILAB] ,E 

60 ZORDZAP SLOUGH 250 15 500 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

7 3 ^ 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 4. (LOWER SKEENA) 

• NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

1 SOCKEYE 2 3 

] CHINOOK 1 8 

UJ COHO 1 15 2 
CJ 

§5 PINK 2 12 7 

| CHUM 8 4 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

I CHINOOK 
CO 

< 100 100—5000 >5000 
UJ ^ — 

a COHO < 100 100 — 5000 >5000 

CO 

| PINK <2000 2000-25000 >25000 

] CHUM < 2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 4 LOWER SKEENA) 

SPECIES 
STREAM 
No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 BEAVER CREEK 400 

2 BIG FALLS CREEK 75 1,500 200 

3 BIG USELESS CREEK 1,500 35,000 

4 CLEARWATER CREEK 2,500 5.000 

5 KLOYIA (CLOYA) CREEK 1,500 1,500 4,000 400 

6 DENIS CREEK 400 3,500 3,000 

7 DIANA CREEK 10,000 400 7,500 400 25 

8 ECKSTALL RIVER 250 3,500 3,500 25,000 20.000 

9 GIVRALTAR CREEK 7,500 1,500 

10 HUMPBACK BAY CREEK 400 30,000 

II JOHNSON CREEK 3,500 1,000 4,500 1.500 

12 JOHNSTON LAKE 7,500 200 75 100 

13 KYEK RIVER 750 7,500 60,000 10,000 

14 LAHON (PEARL HARBOUR') CREEK 3,500 200,000 

15 LITTLE USELESS CREEK 400 15,000 

16 LOCKERBY CREEK 1,500 7,500 75 

17 MOORE COVE CREEK 3,500 130.000 

18 MUDDY CREEK 

19 McNICOL CREEK 1 ,500 7 ^ 5 0 0 

20 nnMA T?TVF:R 3.500 50.000 

21 SHAWTATAN CREEK 7,500 200 3,500 2,000 200 

22 SILVER CREEK 1.500 3,500 7 , 5 0 0 

23 SPTT,T,"RR P . R R F . K 
1,500 40,000 

24 

25 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 4.(UPPER SKEENA) 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

1 SOCKEYE 16 2 9 2 8 

j CHINOOK 15 2 8 5 

[3 COHO 9 8 6 13 

o — 
p- PINK 
CO 

3 6 17 12 

I CHUM 2 3 5 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

' CHINOOK 
CO 

< 100 100—5000 >5000 
u i — —— 

a COHO < 100 100 — 5000 > 5000 

CO 

j PINK <2000 2000-25000 >25000 

i CHUM < 2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 4 UPPER SKEENA) 

SPECIES 
STREAM 
No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 ALLISTAIR LAKE 7,500 7,500 

2 ALWYN RIVER 25 

3 ANDESIDE CREEK 750 1,500 

4 ANDULUS CREEK 150 500 

5 ASITKA LAKE 300 25 

6 ATNA LAKE 500 

7 AZUKEOTZ CREEK 4,000 400 

8 UPPER BABINE RIVER 12,000 2,500 3,000 20,000 100 

9 UPPER BABINE RIVER 3 5 4 302,000 16,000 12,500 297,000 15 

1 0 UPPER BABINE RIVER 2 127.000 4,500 

" BABINE RIVER 1 183,000 4,500 

1 2 BABINE LAKE 143,000 

' 3 REAR T.AKE 1 R n n n 

1 4 BEAR RIVER 6.000 50.000 2.000 15.000 

15 BEIRNESS CREEK 300 1,000 

16 BIRDFALL CREEK 

•7 BOUCHER (MacDONALD) CREEK 4,000 200 800 

1 8 BUCK CREEK 50 600 100 

19 BUCKLEY BELOW HOUSTON 1,500 500 5,000 30,000 

20 BUCKLEY ABOVE HOUSTON 600 2,000 75,000 500 

21 BURDOCK (STONEY) CREEK 75 1,000 

22 CANYON CREEK 400 

2 3 CARR CREEK 400 

24 
CAUSOUA CREEK 

800 

25 CEDAR CREEK 1,000 5,000 
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STREAM 
No. STREAM NAME SOCKEYE 

SPECIES 
CHINOOK COHO PINK CHUM 

26 CEDAR RIVER 3,000 1,500 2,000 25 

27 CHICAGO CREEK 100 750 

2 8 CHINDEMASH CREEK NO FISH OBSERVEE 

29 CLEAR CREEK 1,500 400 1,500 

3 0 CLEARWATER CREEK 400 3,500 

3 1 CLIFFORD CREEK 400 

32 CLUB CREEK UPPER 2,500 100 2,000 

33 CLUB CREEK LOWER 3,500 1,500 

3 4 COHO CREEK 1,200 3,500 

35 COMEAU CREEK 300 300 

3 6 CROSS CREEK 5,000 

3 7 CULLON CREEK 25 400 1.500 

38 
DATE CREEK 50 400 400 500 

39 DEEP CREEK 400 1,500 3,500 200 

4 0 DOG TAG CREEK 25 750 400 750 

4 ' DONALDS CREEK 800 

4 2 DRIFTWOOD CREEK 300 

4 3 DRY CREEK 500 750 
44 

DUTI RIVER 
4 5 EXCHAMSIKS R I V E R 400 300 3 , 5 0 0 7 , 5 0 0 200 

4 6 EXSTEW RIVER 200 200 3,500 1,500 25 

4 7 EXSTEW SLOUGH 100.000 750 

4 8 FALLS CREEK 15,000 400 

4 9 FIDDLER CREEK 200 750 1,500 200 

50 
FINDT.AY CREEK 100 300 

51 FIVE MILE CREEK 400 

5 2 FORKS CREEK 1,000 

5 3 FOUR MILE CREEK 11.000 

54 
FULTON RIVER ?74 r4?6 1 , 500 

5 5 FULTON SPAWNING CHANNEL 1 26,031 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

56 FULTON SPAWNING CHANNEL 2 112,062 

57 GITNADOIX RIVER 750 35,000 7,500 3,500 

58 GLACIER CREEK 750 750 

5 9 GLEN VOWEN CREEK 200 200 

6 0 GOAT CREEK 400 25 400 

61 GOSHNELL CREEK 5,000 

6 2 GRIZZLY (SHASS) CREEK 30.000 150 

63 GROUSE CREEK 50 500 1,000 

64 HATCHERY CREEK 60 200 

65 HAYWARD CREEK 200 5,000 

6 6 HAZELTON CREEK 1,500 

6 7 HEAVNER CREEK 500 3 r000 

68 HERMAN CREEK 1,500 1,500 

69 IRONSIDE CREEK 3,500 

7 0 JOHANSEN LAKE 600 75 

7 1 KADEEN CREEK 3,500 

72 KASIKS RIVER 400 7,500 1,500 400 

7 3 KATHLYN (CHICKEN) CREEK 800 2,500 60 

7 4 KEW CREEK 400 

7 5 KISPIOX RIVER 15,000 35,000 750,000 15,000 

76 KITSEGUKLA RIVER 25 3,500 300 

7 7 LOWER KITSUMGALLUM RIVER 7,500 7,500 25 1,500 

7 8 KITSUMGALLUM LAKE 1,500 

7 9 UPPER KITSUMGALLUM (BEAVER) RIVER 1.500 400 7.500 

80 KITWANGA RIVER 400 700 750 235,000 6,000 

8 1 KLEANZA (GOLD) CREEK 25 750 10.000 400 

8 2 KLUAYAZ CREEK 600 300 

8 3 KLUATANTAN RIVER 50 

8 4 KULDO CREEK 

8 5 KWINTTZA RTVER 75 1.200 
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STREAM SPECIES 

86 LAKELSE RIVER 6,000 400 75 ,0001,321 ,00 ) 5,000 

87 LEAN TO CREEK 25 400 200 

8 8 LOWRY CREEK 750 

8 9 McCUTJiEY CREEK 75 400 200 200 
9 0 McDONNEL LAKE AREA ( E X T ' ° F 7 6 } 6,000 200 3,500 

9 1 M C Q U E E N C R E E K 750 200 
92 

M A T . T . O P H P R E E K 

93 MAXAN CREEK 300 500 

9 4 MORICE LAKE 300 
95 

MORICE LAKE 3.000 15,000 10,000 50,OOC 
9 6 MORRISON (HATCHERY) CREEK 35,000 800 

9 7 MOSQUE R T V E R 

98 MOTASE LAKE 3,000 200 

9 9 MURDER CREEK 500 

1 0 0 NANGEESE RIVER 200 1 ,500 75C 

101 NANIKA RIVER 75,000 400 500 

1 0 2 NICHOLSON CREEK 100 300 

1 0 3 NILKITKWA RIVER 400 250 400 
104 

N T N E M T T E P R E E K 4,000 100 940 

105 NITCHYESKWA RIVER 800 1,000 2,000 

106 OWEN CREEK 400 12 

1 0 7 PIERRE (TILTICNA) CREEK 80,000 200 
1 0 8 PINKUT SPAWNING CHANNEL 63,261 

109 PINKUT (15 MI.)(ANDERSON) CREEK 144,540 800 

110 PRICE CREEK 75 6,000 25 

1 , 1 REISETER CREEK 400 
112 SALIX CREEK 500 200 

113 SCHULBUCKHAND (SCULLY) CREEK 6,800 450 75 200 

" 4 SCOTIA RIVER 400 100,000 

"5 SEALEY CREEK 1,000 5,000 
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SPECIES 
STREAM 

116 SHAMES SLOUGH 100,000 400 

1 1 7 SHEEDY CREEK 300 3,000 

1 1 8 SHEQUNIA RIVER 75 400 750 

" 9 c.HFT,AGYOTE RTVER 

120 SHILAHOV RIVER 

121 SICINTINE LAKE 150 

1 2 2 SIX MILE (GULLWING) CREEK 4,800 

123 
SKEENA RTVER 

1,500 500,000 3,500 

'24 SKUNSNAT CREEK 750 

1 2 5 SLANGEESH RIVER 500 120 

1 2 6 SOCKEYE CREEK 7,500 25 1,500 

1 2 7 SOUTHEND CREEK 35 r000 7,500 

128 SPAWNING LAKE 200 

1 2 9 SPRING CREEK 75 750 

130 
SQUINGULA RIVER 

131 STAR CREEK 25 200 

132 STATION CREEK 75 3,500 

133 STEVENS CREEK 1,500 750 3,500 

•34 SUSKWA (BEAR) RIVER 400 2,500 100 

1 3 5 SUSTUT LAKE 3.000 300 

136 SWEDE CREEK 2,000 50 

1 3 7 SWEETIN RIVER 400 

138 K pnn 

•39 TAHLO RIVER 24,600 

1 4 0 UPPER TAHLO (SALMON) CREEK 

141 __-„„. pjY ] T R 
1,200 

142 TETZALTO CREEK 900 

143 THAUTIL RIVER 30C 

1 4 4 TOBOGGAN CREEK ? roor 1 5R0f 

145 TSEZAKA (TRAIL) CREEK 5C 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 
146 TWAIN (TWIN) CREEK 21,000 

1 4 7 WILLIAMS CREEK 21,000 25 1,500 1,500 200 

1 4 8 WILSON CREEK 75 400 

149 ZYMAGOTITZ (ZIMACORD) RIVER 200 3,500 7,500 750 

150 ZYMOETZ (COPPER) RIVER 1,500 3,500 35,000 400 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 5. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

J SOCKEYE 1 15 9 

! CHINOOK 1 

-S
P

E
C

IE
S 

-

COHO 4 6 6 

-S
P

E
C

IE
S 

-

PINK II 3 3 7 

! CHUM 31 15 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

' CHINOOK 
GO 
<. • 

< 100 100 — 5000 >5000 
UJ 

S COHO 
Q-

< 100 100 — 5000 >5000 
CO 
] PINK <2000 20 00-250 00 >25000 

! CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 
(FISHERIES AND MARINE SERVICE STATISTICAL AREA 5 ) 

SPECIES 
STREAM 
No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 ALPHA CREEK 1,500 15,000 400 

2 ANDREW LEWIS CREEK 1,500 7,500 75 

3 BARE BAY SYSTEM (KOORYET LAKE) 7,500 1.500 35.000 3.000 

4 BEAVER CREEK 3,500 15.000 

5 BILLY CREEK 1 , 5 0 0 1 0 , 0 0 0 

6 BOLTON CREEK 1,500 750 5,000 3,500 

7 BONILLA ARM CREEKS 15,000 15.000 67.000 10.000 

8 . CAPTAINS CAVE CREEKS 1,500 1.500 15„000 ,1,500 

9 CRIDGE LAGOON CREEK 7.500 3,500 900 

10 CURTIS INLET CREEK 15,000 4.000 30,000 500 

II DEADMANS CREEK 750 3,500 400 

12 DEER LAKE CREEK 3,500 3,000 10,000 1,500 

13 ENDHILL CREEK 7,500 7,500 29.000 1.500 

14 FALSE STUART CREEK 750 7,500 

15 GALE LAKE SYSTEM (KEECHA LAKE) 7,500 2,500 17.000 1,000 

16 HEAD CREEK 400 60,000 25 

17 HEAVENOR INLET CREEK 750 7,500 3.500 . H„0QQ 

18 INDIAN HARBOUR 2.000 7.5 0 500 

19 KA-ALB CREEK • 200 15,000 

20 KENZUWASH CREEK 1,500 1,500 750 

21 KLEWNUGGET CREEK 400 1,500 750 750 

22 LITTLE DOG CREEK 

23 KITKATLA CREEK 3 jOnn 3.500 20,000 750 

24 KUMEALON CREEK 400 3.500 120,000 ,1,500 

25 LAGOON CREEK 200 7.500 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

26 LEWIS CREEK 1,500 1,500 200 200 

27 LOWE LAKE SYSTEM 35,000 10,000 

28 MARKLE CREEK 400 1,500 400 

29 MIKADO LAKE SYSTEM 5,000 1,500 8,000 1,000 

30 MINKTRAP LAKE SYSTEM 15,000 1,500 3,000 75 

31 MONCKTON INLET STREAMS 1,500 400 400 750 

32 NEWCOMBE HARBOUR STREAM 100 4,000 1,500 

33 OAR POINT CREEK 1,000 2,000 3,500 

34 PORT STEVENS CREEK 3,500 700 750 

35 CANYON CREEK 1,500 15,000 25 

36 QUINSTANSTA LAKE SYSTEM 15,000 7,500 12,000 8,000 

37 PA-AAT (SALMON) RIVER 3,500 35,000 1,500 

38 RAWLINSON ANCHORAGE CREEK 1,000 15,000 5 ,000 

39 RYAN CREEK 3,500 1,500 15,000 3,500 

40 SALT LAKE CREEK 3,500 20,000 400 

41 SERPENTINE CREEK 

42 SEVEN MILE CREEK 1,500 9,000 9,000 

43 SHAW CREEK 1,500 8,000 1,800 

44 SHENEEZA CREEK 4,500 700 4,000 300 

45 SKULL CREEK 1,500 20,00Q 6,000 

46 SNASS CREEK 750 750 

47 SPENCER CREEK 1,500 1,500 1,500 750 

48 STEWART CREEK 200 2,000 3,500 

49 TABLE BAY CREEK 1,500 3,500 15,000 7,500 

50 THREE MILE CREEK 750 1,500 1,500 750 

51 TOWARTZ CREEK 400 3,500 1,500 

52 UKSETTERYEARTS CREEK 750 1,500 750 

53 UNION PASS LAKE SYSTEM 3,500 7,500 3.500 7.500 

54 UN-NAMED CREEK 3,500 

55 WEST CREEK 400 18,000 
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STREAM 
No. STREAM NAME 

SPECIES 
SOCKEYE CHINOOK COHO PINK CHUM 

56 WILSON INLET CREEK 200 5,000 5,000 

57 

58 

59 

60 

6! 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 6. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

• SOCKEYE 7 2 9 7 

j CHINOOK 10 16 4 

2 COHO 6 7 9 21 
CJ — 
UJ 
Q; PINK 2 2 5 2 3 5 

! CHUM 41 5 2 16 

'• 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

• CHINOOK 
CO 

< 100 100—5000 >5000 
UJ — 

COHO < 100 100 — 5000 > 5000 

CO 
| PINK < 2000 20 00-250 00 >25000 

! CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 6 ) 

SPECIES 
STREAM 
No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

I AALTANASH RIVER 400 3,500 1,500 3,500 

2 ADLER CREEK 3,500 15,000 4,000 

3 ARGYH CREEK 750 750 400 

4 ARNOUP CREEK 1,500 100,000 7,500 

5 BARNARD CREEK 750 35,000 3,500 

6 BIG TILLHORNE RIVER 400 7,500 750 

7 BIG WADEENE RIVER 10,000 5,000 50,000 50,000 

8 BISH CREEK 460 15,000 100,000 15,000 

9 BLEE CREEK 750 75,000 3,500 

10 BLACKROCK CREEK 200 9,500 3,500 

II BLOOMFIELD CREEK 3 r500 3,500 15,000 1 ,500 

12 BRIM RIVER 3,500 7.500 35,000 15.000 

13 RUST.F.Y P.RFFK 750 1,500 3,500 750 

14 CARTWRIGHT CREEK 1,500 750 1.500 750 

15 CHAPPLE CREEK 3,500 15,000 15,000 

16 CHIST 1,000 5,000 2 ,000 1,000 

17 CLIFFORD CREEK 1,500 1,500 1,500 7,500 

18 CRAB RIVER 750 . 2.50C 3,500 

19 DALA RIVER 7,500 7,500 80,OOC 50,000 

20 DALLAIN CREEK 1,500 1,500 1,50C 750 

21 DALLY CREEK 750 7.50C 1.500 

22 DEEP BAY CREEK 1,500 3.500 40.OOC 1,500 

23 DEEP CREEK £ TRIBS. 4,000 1,500 41.OOC .3.500 

24 DEVIL CREEK 400 9 , OOC 750 

25 DOME (HEADCREEK) CREEK 3 ,500 12,OOC 15,000 
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STREAM 
SPECIES 

No. STFEAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

26 DON CREEK 750 25 1,500 27,000 700 

27 DOUGLAS CREEK 750 7,500 3,500 1,500 

28 EAGLE CREEK 25 15,000 1,500 

29 EAGLE CREEK £ TRIB. 3,500 9,000 18,000 17,500 

30 EAST ARM £ TRIB. 500 3,500 1,500 

31 EMSLEY CREEK 

32 ESTEVAN CREEK 750 1,500 

33 EVELYN CREEK 3,500 25 3,500 75,000 7,500 

34 EVINRUDE CREEK 750 750 200 750 

35 FALLS RIVER 100 400 75 

36 FIFER COVE CREEK 25 7,500 750 

37 FISHERMANS COVE (ANGLERS) CREEK 200 2,000 3,500 

38 FLUX CREEK 3,500 5,000 7,500 15,000 

39 FOCH CREEK 400 3,500 15 ,000 40,000 

4 0 FURY CREEK 750 1,500 36,000 1,500 

41 GILL CREEK 1,500 14,000 1,500 

42 GILTOYEE CREEK 200 7,500 35,000 9,000 

43 GOAT COVE CREEK 300 800 1,500 

44 GREEN INLET RIVER 5,300 100,000 15,000 

45 GULL CREEK 400 1,500 7,500 7,500 

46 HARTLEY BAY CREEK 1,500 3,500 7,500 1,500 

47 HIRSCH CREEK 750 3,500 35,000 35,000 

48 HOTSPRING CREEK 200 7,500 8,000 

49 HUGHES (DEER) CREEK 3,500 35,000 7,500 

50 HUMPHREYS CREEK 75 800 15,000 7,500 

51 INDIAN RIVER 3,500 25 15,000 75,000 1,200 

52 KEMANO RIVER 400 3,000 35,000 200,000 125,000 

53 KHUTZE RIVER 25 1,500 7,500 75,000 40,000 

54 KILDALA RIVER 1,500 4,000 75,000 20,000 

55 KILTUISH RIVER 400 15,000 50,000 100,000 
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SPECIES 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

56 KISKOSH RIVER 25 3,5Q0 50,000 6,000 

5 7 KITIMAT R I V E R CMAIN STREAM) 7.500 20.000 30 ,000 200,000 60 ,000 

58 KITKIATA RIVER 6 LAKE 5,800 25 7,500 275,000 9,000 

59 KITLOPE RIVER 6 TRIB. 175,000 7,500 35,000 75,000 100,000 

60 KLEKANE RIVER 7,500 15,000 7,500 

6 1 KWA-KWA CREEK 15,000 7,500 1,500 1,500 

6 2 KWASEE (KAWESAS) RIVER 200 3,500 35,000 35,000 

63 LAGOON (WEETEEANE) CREEK 3,000 3,500 20,000 7,500 

64 LIMESTONE CREEK 6,000 3,500 25,000 7,500 

65 LINNEA CREEK 1,500 3,500 7,500 

6 6 LITTLE TILLHORNE RIVER 1,500 400 

6 7 LITTLE WADEENE" RIVER 9 5 3,500 3.,500 1 5 000 1 S^QDXL 

6 8 MARMOT COVE CREEK 3.500 15.000 7.500 

6 9 MARSHALL CREEK 200 3,500 1,500' 

70 MEYERS PASS CREEK 75 800 1,500 

71 MOSS (KIHESS) CREEK 25 400 400 

..72 M C D O N A L D C R E E K 3,500 7,500 2.000 3.500 

7 3 McKAY (LITTLE) CREEK. 95 750 1 ,500 7,500 

74 
McMICKING CREEK 

1.500 8.000 

75 NALBELLAH (NALBEELAH) CREEK 25 750 100,000 15.000 

7 6 NIAS RIVER 1 ,500 7,500 7 500 

7 7 DEMENT PRFFK 400 3,500 

78 PACKE CREEK 1.500 3 r500 35.000 35.000 

7 9 P E N N CREEK 6 TRIBS. 1 ,000 1 ,500 750 

80 PERIL RIVER 2,200 1.500 1.500 

8 1 POWLES CREEK 750 1 500 7,500 

8 2 PRICE CREEK 7.500 15,000 6,000 35,000 

83 
PYMF PT?FFK 

5.000 50.OOC 9.0,000 
JT nifa—Wftfaijfi. — — 

84 
O T 1 A A T T ? T V F T > 

5,000 400 25,000 220.OOC 35.000 
1 l | 1^ A 1 , K 1 V K K _ _ _ — 

8 5 QUTGLEY CREEK 1.500 1,500 7,50C 1,500 
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STREAM 
No. STREAM NAME 

SPECIES 
SOCKEYE CHINOOK COHO PINK CHUM 

86 RIORDAN RIVER 750 7,500 1,500 

8 7 ROLAND CREEK 15.000 3.500 3 r500 
88 

RONAT.T) CREEK 750 7,500 1 ,500 

89 SALMON CREEK 750 7,500 3,500 1,500 
9 0 SCOW BAY CREEK 75 3 ,500 75 , 0 0 0 7, snn 

9 1 SENTINEL CREEK 1,500 1,500 1.500 3.500 
9 2 SODA CREEK 1 00 75 7nn 75,000 15,000 

9 3 STANNARD CREEK. 3,500 9,000 35.000 7,500 

9 4 STEEP CREEK 3,500 1,500 750 

95 
TALAMOOSA CREEK 7,500 7,500 3,500 1,500 

9 6 TAYLOR CREEK 25 750 750 

97 
TRAHEY CREEK 

1,500 7.500 3.500 

9 8 TRENAMAN CREEK 2.000 900 1,500 

9 9 TSAYTIS RIVER 3,500 3,500 15.000 35,000 
1 0 0 TURN CREEK 1 ,500 4n nnn 35,000 

1 0 1 TURTLE CREEK 25 18,000 1,500 

1 0 2 TYLER CREEK 3 snn 35,000 15,000 

1 0 3 WAHOO RIVER 1,500 3,500 15,000 7 5no 

! 0 4 WALE CREEK TRIE,. 1.000 15.000 5,000 3, Finn 

1 0 5 WAUGH (WATHL) CREEK 750 7 ,000 3 R n n 

106 WEETEEAN CREEK 1,500 3.500 3,500 15,000 

1 0 7 WEEWANIE CREEK 3,500 15,000 3.500 

WEST ARM P.RFEK 200 750 1,500 750 

1 0 9 WEST CREEK 1 ,500 3 son . 7,500 3.500 

1 , 0 WINDY ISLAND CREEK 20 2,000 2,000 

III 

112 

113 

114 

115 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 7 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

1 SOCKEYE 7 14 2 

| CHINOOK 3 

ft COHO 3 4 2 2 
w — 
UJ 
§5 PINK 

! CHUM 14. 2 8 10 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

PE
C

IE
S 

—
 

CHINOOK < 100 100—5000 >5000 

PE
C

IE
S 

—
 

COHO < 100 100 — 5000 > 5000 
CO 

PINK < 2000 2000-25000 >25000 

! CHUM < 2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 7 ) 

SPECIES 
STREAM 
No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 BIG CREEK 20,000 5,000 

2 BOLIN BAY CREEK 400 7,500 3,500 

3 BOTTLENECK CREEK 1,500 15,000 3,500 

4 BULLEY BAY CREEK 1,000 7.000 

5 BULLOCK CHANNEL STREAMS 7 r500 7,500 

6 CANYON CREEK i nno ., , 3, nnn 

7 CARTER RIVER 1,500 35,000 15,000 

8 CHAMISS CREEK 12,000 3.500 

9 CLATSE CREEK 12 200 60.000 35.000 

10 COOPER INLET CREEKS 1.500 2,000 35,000 35,000 

II DEER PASS LAGOON CREEK 300 150 1,500 

12 DUTHIE CREEK 750 35,000 7,500 

13 FALLIS CREEK 3.500 35.000 

14 GEISH CREEK ion 400 .3,500 

15 GOAT BUSHU CREEK 75 750 1,500 

16 GORILLA CREEK 200 400 7.500 

17 GULLCHUCK HEAD STREAM 3,500 45,000 35,000 

18 JAMES BAY CREEK 750 7,500 7,500 

19 KODJUSDIS RIVER 5,000 15.000 12,000 1 5 , 0 0 0 

20 KAINET RIVER 1,500 25 2,000 100.000 100.000 

21 KILDIDT CREEK 750 750 

22 KILDIDT LAGOON CREEK 1 , 5 0 0 700 R 000 

23 KORICH CREEK 75 7.500 1 .500 

24 KWAKUSDIS RIVER 3,500 3.000 40,000 4 0 , 0 0 0 

25 LAGOON CREEK 3.500 1,500 1,500 750 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

26 LEE CREEK 750 15,000 3,500 

2 7 LORD RIVER 400 3,500 7,500 

28 McLOUGHLIN BAY CREEK 3,500 750 3,000 400 

29 M C P H E R S O N C R E E K 75 2,000 3,500 

3 0 MARY COVE CREEK 22,000 750 750 750 

3' MUSSEL RIVER 25 75 3,500 95,000 75,000 

3 2 N A M E L E S S CREEK 400 75,000 20,000 

3 3 N E E K A S CREEK 8 0 0 9 0 0 , 0 0 0 1 S O , 0 0 0 

3 4 PINE CREEK 750 2,500 15,000 1,500 

3 5 POISON COVE CREEK 750 4.000 15.000 

36 QUARTCHA CREEK 3,500 15,000 10,000 

37 ROSCOE CREEK 25 7,500 35,000 75,000 

38 SALMON BAY CREEK 400 35,000 15,000 

3 9 SANS PEUR PASSAGE CREEKS 400 750 2.000 

4 0 SCHRIBNER'S CREEK 400 4,000 4,000 

4 1 SHIP POINT LAGOON CREEK 800 750 2,000 1,500 

4 2 SOUND POINT LAGOON CREEK 750 1.500 7.500 

43 STEWART INLET CREEK 800 500 200 

4 4 TINKEY RIVER 7,500 3,500 4,000 5.000 

4 5 TOM BAY CREEK 200 1 , 5 0 0 I , s o n 

46 TROUP PASSAGE CREEK 750 3,500 3,500 8,000 

4 7 TUN0 CREEK (WEST) 3,000 1,000 

48 TUN0 CREEK (EAST) 3.000 800 300 

49 WALKER LANE CREEK 1,500 3,500 

5 0 WATSON BAY CREEK 150 15.000 3.500 

51 WATT BAY CREEK 400 1,000 300 100 

52 WINDFALL CREEK 30C 4.000 

53 WINDY BAY CREEK 200 1.50C 1.500 

54 

55 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 8. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

J SOCKEYE 4 4 4 

] CHINOOK 3 2 

2 COHO 
_> 

II 21 5 
UJ 
£ PINK 3 13 12 

I CHUM 1 2 0 8 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

i SOCKEYE < 500 500 — 5000 > 5000 

CHINOOK 
l i t 

< 100 100 — 5000 >5000 

B COHO 
Q_ 

< 100 100 — 5000 >5000 
CO 

j PINK <2000 2000-25000 >25000 

! CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 8 ) 

SPECIES 
STREAM 
No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 ASEEK RIVER 1,500 15,000 3,500 

2 ATNARKO £ BELLA COOLA RIVERS 150,000 35,000 75,000 L750,000 90,000 

3 CAMP CREEK 750 1,500 

4 CANNERY BAY CREEK 7 T500 

5 CASCADE CREEK 75 1,500 7,500 35.000 

6 DEAN RIVER 1.500 7 r500 15,000 35,000 35,000 

7 DEEP BAY RIVER 1,500 7,500 

8 ELCHO HARBOUR CREEK 3.500 35,000 35,000 

9 EUCOTT BAY CREEK 400 15,000 15,000 

10 EVANS INLET (3 STREAMS) 25 35.000 7 r500 

II FISH EGG CREEK 400 400 

12 FRENCH (MANS) CREEK 1,500 15,000 .3,50 0 

13 GREEN RIVER 100 15,000 7 , 5 0 0 

14 HOOKNOSE CREEK 3,500 1,500 35.000 7.500 

15 JENNY BAY (3 STREAMS) 400 75.000 7,500 

16 KILTICK CREEK 400 1 ,500 3 ROO 

17 KIMSQUIT BAY 3.500 3,000 3,500 60,000 

18 KIMSQUIT RIVER 15.000 3,500 7 , 5 0 0 40.000 a5.40QH_ 

19 KISAMEET RIVER 3,500 1,500 35,000 3,500 

20 KOEYE RIVER 7,500 7,500 125.000 15.000 

21 KWATLENA RIVER 400 7 , 5 0 0 7 500 

22 KWATNA RIVER 200 i5,ooo 125,000 35,000 

23 MARTIN CREEK 3,500 3,500^ _12,0 00_ 

24 NAMU RIVER 7,500 3.500 3 T500 2,000 

25 NECLEETSCONNY RIVER 25 3,500 35.000 15,000 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

26 NOOCK RIVER 750 1,500 10,000 15,000 

27 NOOTUM RIVER 3,500 35,000 35,000 

28 SAGER CREEK 750 7,500 3,500 

29 SKOWQUILTZ RIVER 1,500 7,500 7,500 

30 TALEOMY RIVER 1,500 3,500 3,500 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4 0 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 9 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE 1 12 

! CHINOOK 5 5 1 

-S
P

E
C

IE
S

-

COHO 3 17 2 

-S
P

E
C

IE
S

-

PINK 6 5 6 

! CHUM 5 5 2 

! 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

i SOCKEYE < 500 500—5000 > 5000 

1 CHINOOK 
CO 

< 100 100—5000 > 5000 
LL! 

g COHO 
Q-

< 100 100 — 5000 > 5000 

j PINK < 2000 2 0 00-250 00 >25000 

j CHUM < 2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

{FISHERIES AND MARINE SERVICE STATISTICAL AREA 9) 

SPECIES 

S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 ALLARD (NORTH ARM) CREEK 400 7,500 

2 AMBACK (QUAP) CREEK 75,000 400 1,000 

3 ASKLUM (ASHLUN) CREEK 35,000 25 25 750 

4 BEAVER CREEK 3,500 3,500 750 600 

5 CHUCKWALLA RIVER 750 3,500 75.000 10.000 

€ CLYAK-YOUNG-NEIL RIVERS 50 20,000 175,000 15,000 

7 DALLARY (DALLAC) CREEK 100,000 200 750 5,000 

8 GENNESEE RIVER 75.000 75 3 , 5 0 0 

9 INDIAN (INZIANA) RIVER 125,000 200 

10 JOHNSTON CREEK 7,500 35,000 1,500 

" KILBELLA RIVER 1,500 400 200,000 200 

1 2 LOCKHART GORDON CREEK 1 ,500 400 15,000 

13 MARKWELL (MACHMELL) CREEK 12,000 

14 MacNAIR CREEK 700 1,500 7,500 

1 5 MILTON RIVER 300 35,000 1,500 

1 6 NEKITE RIVER 60 3.500 40.000 50.000 

17 NICKNAQUEET (SAWMILL) RIVER 25 3,500 200 

18 NOOKINS (NECHANZ) RIVER 75,000 400 400 

1 9 OWIKENO LAKE 35,000 2.000 

20 SHUMAHALT (SHEEMAHANT) RIVER 75,000 50 3,500 

21 TZEEISKAY CREEK 3,500 

22 TZEO (CHEO) RIVER 35,000 25 400 25 

23 WHONNOCK (WANNOCK) RIVER FLATS 100,000 7,500 3,500 7.500 75.000 

24 WAUKWASH (WASH WASH) RIVER 100,000 1,500 1,500 

25 
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E S C A P E M E N T SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 10. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

1 SOCKEYE 1 2 

j CHINOOK 1 

ES COHO 1 7 
o — 
UJ 
Q. PINK 
CO 

2 

j CHUM 1 1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500—5000 > 5000 

l CHINOOK 
CO 

< 100 100—5000 >5000 

UJ — 

g COHO 
rt 

< 100 100 — 5000 > 5000 

CO 
j PINK < 2000 2000-25000 >25000 

| CHUM < 2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 
(FISHERIES AND MARINE SERVICE STATISTICAL AREA 10 ) 

SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 
1 COHO (BOSWELL) CREEK 400 25 
2 DELEBAH-CANOE RIVER 50,OOC 3,500 
3 DOCEE (GOAT) RIVER 200 3,500 400 

4 DSULUTH-DSULISH CREEK 400 
5 MARGARET CREEK 25 

6 SMOKEHOUSE (GEELUCK) RIVER 100,000 400 

7 TAKUSH RIVER 1,500 35,000 
8 WALKUM RIVER 600 1,000 7,500 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA I I. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

SOCKEYE 

CHINOOK 1 

COHO 4 13 

PINK 1 1 

CHUM 5 10 2 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

1 SOCKEYE < 500 500 — 5000 > 5000 

PE
C

IE
S 

—
 

CHINOOK < 100 100—5000 >5000 

PE
C

IE
S 

—
 

COHO < 100 100 — 5000 > 5000 
CO 

PINK < 2000 2 0 00-250 00 >25000 

! CHUM < 2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 11 ) 

SPECIES 
STREAM 
No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

| BAMFORD-LEE CREEKS 750 3,500 

2 CHIEF NOWLEY CREEK 1,500 7,500 

3 DRIFTWOOD(VILLAGE BAY)CREEK 1,500 15,000 

4 EVA CREEK 1,500 3.500 1.500 

5 JAP CREEK 75 20,000 

€ LASSITER BAY CREEK 75 200 

7 PACK LAKE SYSTEM 3,500 15,000 

8 QUASHELA RIVER 400 7.500 

9 RAINBOW CREEK 250 100 3,500 

10 SCHWARTZENBERG LAGOON(NUGENT) CREI 100 25 

II SEYMOUR RIVER 3.500 •a.s.nnn 

12 TAATT (SALMON) RIVER 5.000 BO. 000 

13 WAAMTX (BELIZE) CREEK 4nn 3,500 

14 WARNER BAY CREEK 1.500 8.000 

15 WAUMP CREEK £ ALLISON RIVER 25 1,500 11,000 

16 NAWATLE CREEK 25 25 

17 WADEFORD CREEK 75 1.500 

18 

19 

20 

21 

22 

23 

24 

25 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 1 2 . 

NO. OF STREAMS 
-

INSIGNIFICANT SIGNIFICANT MAJOR 

1 SOCKEYE 5 3 8 

| CHINOOK 5 9 3 

ES COHO 5 37 19 
o —— 
UJ 
gj PINK 21 14 18 

! CHUM 28 24 10 

! 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

' CHINOOK 
CO 

< 100 100—5000 > 5000 
UJ —• • — 

ft COHO < 100 100 — 5000 > 5000 

CO 
j PINK < 2000 2000-25000 >25000 

j CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

{FISHERIES AND MARINE SERVICE STATISTICAL AREA 12 ) 

SPECIES 
STREAM 
No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 ADAM RIVER 400 750 7,500 130,000 3,500 

2 AHNUHATI RIVER 750 750 15,000 100,000 35,000 

3 AHTA RIVER 25 3,500 40,000 40,000 

4 AHTA VALLEY CREEK 7,500 7,500 35,000 

5 BARNARD CREEK 25 75 750 

6 BOUGHEY BAY CREEK 750 750 400 

7 BRADLEY CREEK 950 175 

8 BUGHOUSE BAY CREEK 7,500 3.50C 

9 CALL CREEK 750 750 4,50C 

10 CARRIDEN BAY CREEK 200 3.500 

II CHARLES CREEK 1,500 3,500 15,OOC 

12 CLUKEWE RIVER 3,500 49.000 7.50C 

13 COHOE CREEK .400 

14 CRACROFT CREEK 400 25 

15 EMBLEY RIVER 7 , 5 0 0 ioo,ooo 3. 50f 

16 FRANKLIN RIVER 1,500 3,500 3.50C 

17 FULMORE RIVER 10.000 200 fi.OOO 3 , 5 0 0 5 , 5 0 f 

18 GILFORD CREEK 3,500 750 1.50C 

19 GLENDALE CREEK 7.500 2 5 7 , 500 9 9 0 , 0 0 0 55 oor 

20 HEALTH LAGOON CREEK 1.500 200 75C 

21 HOEYA SOUND CREEK 750 15,000 1,50( 

22 HUASKIN CREEK 1,500 100 1,00c 

23 HYDE CREEK . 1,500 12,500 1,50C 

24 JENNIS BAY CREEK 1,500 5,000 2E 

25 KAKWEIKEN RIVER 15,000 750 75.000 800.000 7 5 ,oor 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 
26 KAMANO BAY CREEK 400 22,500 1,500 

27 KEOGH RIVER 7 25 35,000 150,000 15,000 

28 KINGCOME RIVER 3,500 7,500 75,000 275,000 75,000 

29 KLINAKLINI RIVER 7,500 15,000 15,000 7,500 75,000 

30 KOKISH RIVER 400 15,000 7,500 3,500 

31 KWALATE CREEK 200 3,500 3.500 1 ,500 
32 LULL CREEK 75 3,500 3 , 5 0 0 

33 McALISTER CREEK 200 25 

34 MACKENZIE SOUND CREEK 15,000 1,500 1.500 15,000 

35 MAPLE COVE CREEK 400 400 400 

36 MARION CREEK 7 , 5 0 0 

37 MATSUI CREEK 750 400 

38 MILLS CREEK 3,500 15,000 3.500 

39 NAHWITTI RIVER 15,000 7,500 110,000 3,500 

4 0 NEW VANCOUVER CREEK 25 1,500 25 

41 NIGGER CREEK 200 75 

42 NIMMO BAY CREEK 3,500 200 15.000 

43 NIMPKISH RIVER 150,000 15,000 35,000 15,000 100.000 

44 PORT HARVEY LAGOON CREEKS 200 

4 5 POTTS LAGOON CREEK 200 75 

46 PROTECTION POINT CREEK 1,500 750 400 

47 QUATSE RIVER 7,500 15,000 350,000 15,000 

48 RICHMOND BAY CREEK 750 

49 ROBBERS NOB CREEK 25 400 200 75 

50 SCOTT COVE CREEK 1,500 750 1,500 

51 SHELTER BAY CREEK 75 400 

52 SHOAL HARBOUR CREEK 3.500 400 1 5 , 0 0 0 

53 SHUSHARTIE RIVER 3,500 7,500 35,000 1,500 

54 SIM RIVER 750 3,500 1,500 3.500 

55 SIMOON SOUND CREEK 1,500 
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STREAM 
No. STREAM NAME SOCKEYE CHINOOK 

SPECIES 
COHO PINK CHUM 

56 SONGHEES CREEK 400 3,500 1,500 

57 STANDBY RIVER 200 3,500 75,000 7,500 

58 SULLIVAN BAY CREEK 1,500 400 

59 THIEMER CREEK 5,000 75 3,500 

60 TSITIKA RIVER 3,500 30,000 7,500 

61 TSULQUATE RIVER 1,500 37,000 3,500 

62 TUNA RIVER 25 8,000 1,500 1,500 

63 VINER SOUND CREEK 25 3.500 35.000 75,000 

64 VIOLA CREEK 200 

65 WAHKANA BAY CREEK 1,500 3,500 

66 WAKEMAN RIVER 3,500 15,000 700,000 20,000 

67 WALDON CREEK 25 25 75 

68 

69 

70 

71 

72 

73 c 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 
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E S C A P E M E N T SUMMARY 
F I S H E R I E S A N D M A R I N E S E R V I C E 

S T A T I S T I C A L A R E A 1 3 . 

NO. O F S T R E A M S 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE 8 1 2 

! CHINOOK 4 8 5 

•S
P

E
C

IE
S

-

COHO 22 3 3 7 

•S
P

E
C

IE
S

-

PINK 13 14 12 

! CHUM 10 2 3 9 

! 

N U M E R I C A L D E F I N I T I O N O F E S C A P E M E N T S I G N I F I C A N C E 

INSIGNIFICANT SIGNIFICANT MAJOR 

i SOCKEYE <500 500 — 5000 > 5000 

1 CHINOOK 
co 

< 100 100 — 5000 >5000 
UJ 
_j COHO 
OL 

< 100 100 — 5000 >5000 

co 

j PINK < 2000 2 0 00-250 0 0 >25000 

CHUM < 2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 13 ) 

SPECIES 
STREAM 
No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 AMOR DE COSMOS CREEK 2Q0 1,500 130,000 7,50C 

2 APPLE RIVER 200 1,500 3,500 50,000 75,00C 

3 CAMELEON HARBOUR CREEK 750 20,000 7,50C 

4 CAMPBELL RIVER ?0C 8,000 3,500 10 , 0 0 0 15,00c 

5 CHONAT CREEK 200 400 3.50C 

6 CHRISTIE CREEK 3,500 750 3,50C 

7 CUMSACK RIVER 750 3,500 7,500 7,50C 

8 DREW CREEK 200 25 7,50( 

9 EVANS CREEK 200 3,50( 

10 FANNY BAY CREEK 400 3,500 400 

II FRASER CREEK 25 25 200 7,500 3,500 

12 FREDERICK ARM CREEK 750 3.500 3.500 

13 GRANITE BAY CREEK 400 15,000 3,50C 

14 GRASSY CREEK 750 200,000 40C 

15 GRAY CREEK 750 15,000 3,50C 

16 HANSON'S CREEK 25 75C 

17 HEMMING LAKE CREEK 750 400 3.50C 

18 HEYDON CREEK 7,500 25 3,500 35,000 75,00C 

19 HOMATHKO RIVER 15,000 15,000 7.500 75.00C 

20 HYACINTHE CREEK 25 3.50C 1 .500 35,00C 

21 KANISH CREEK 40C 7,500 1,50( 

22 KNOX BAY CREEK 40C 750 20p 

23 MENZIES CREEK 
1,500 3,500 1,500 

24 MOHUN CREEK 25 3,500 7.500 3.500 

25 OPEN BAY CREEK 400 750 7,500 
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STREAM 
No. STREAM NAME SOCKEYE CHINOOK 

SPECIES 
COHO PINK CHUM 

26 ORFORD RIVER 25 7,500 3,500 100,000 100,000 

27 PHILLIPS RIVER 15,000 1,500 7,500 175,000 75,000 

28 PYE CREEK 75 1,500 3,500 

29 QUATAM RIVER 2 1,500 7,500 75,000 15,000 

30 QUINSAM RIVER 200 264 12 ,000 30,000 3,500 
31 READ CREEK 3,500 30,000 3,500 

32 SALMON RIVER 25 3,500 9,000 35,000 35,000 

33 SIMMS CREEK 1,500 200 200 

34 SOUTHGATE RIVER 25 15,000 7,500 7,500 75,000 

35 STAFFORD RIVER 200 750 35,000 3,500 

36 SWANSKY CREEK 4,000 25 1,500 

37 TEAQUAHAN RIVER 7,500 3,500 7,500 7,500 

38 THURSTON CREEK 200 750 750 

39 VILLAGE BAY CREEK 750 7,500 750 35,000 

40 WAIATT CREEK 400 1,500 15,000 

41 WHITEROCK PASSAGE CREEK 400 400 

42 WORTLEY CREEK 500 90,000 3,500 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 14. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

1 SOCKEYE 5 

] CHINOOK 1 4 1 

ES COHO 1 19 6 

o ——— 
UJ 
CL PINK 
CO 

8 2 3 

j CHUM 6 10 4 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE 
i 

< 500 500 — 5000 > 5000 

i 
• CHINOOK 
CO 

< 100 100 — 5000 > 5000 

UJ — 
g COHO < 100 100 — 5000 > 5000 

CO 
] PINK < 2000 2000-25000 >25000 

! CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 14 } 

SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 ANNIE (SHAW'S) CREEK 75 

2 BLACK CREEK 15,000 

3 CHEF CREEK 1,500 200 
4 COAL CREEK (WILFRED) 7 R 0 25 3,50ft.. 
5 COOK CREEK 750 25 7,500 

6 COUGAR CREEK 3,500 200 7,500 

7 CRAIG CREEK 400 

8 ENGLISHMAN RIVER 75 115 3,500 3,500 35,000 

9 FILLANGLEY CREEK 600 

10 FRENCH CREEK 25 7,500 750 7,500 

II KITTY COKMAN CREEK 1,500 25 

12 LITTLE RTVER 1 3 5 0 0 

13 McNAUGHTON CREEK 750 7,500 

14 MILLARD CREEK 750 750 200 

15 NILE CREEK 750 1.500 1.500 

16 OYSTER RIVER 200 35,000 100,000 15,000 

17 PUNTLEDGE RIVER 400 15,000 15,000 100.000 75.000 

18 BIG QUALICUM RIVER 25 2,411 4,859 11.900 139.900 

19 T.TTTT.E OUALIOUM RTVER 200 1,500 7,500 1,500 104,775 

20 ROSEWALL CREEK 750 15,000 

21 TRENT RIVER 1 .100 1 ,500 

22 TSABLE RIVER 3.500 750 21,000 

23 TSOLUM RIVER 25 15.000 100.000 5.000 

24 WASHER CREEK 150 50 

25 WATERLOO CREEK 200 1 5 , 0 0 0 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

26 WOODS CREEK 300 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 15. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

j SOCKEYE 1 

j CHINOOK 1 2 3 

_ COHO 
o 

I 7 5 
UJ 
Or PINK 
to 

5 2 4 

! CHUM 3 
> 1 

7 3 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

CHINOOK 
_i 

< 100 100—5000 > 5000 

_j COHO 
o_ 

< 100 100 — 5000 > 5000 

j PINK 
i ——. 

< 2000 2 0 00-250 00 >25000 

! CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 
(FISHERIES AND MARINE SERVICE STATISTICAL AREA 15 ) 

SPECIES 
STREAM 
No. S T R E A M NAME SOCKEYE CHINOOK COHO PINK CHUM 

I BREM RIVER 2,000 10,000 35,000 7,500 

2 FORBES RIVER 40 3,500 7,500 

3 KLITE RIFER 7,500 7,500 35,000 15,000 

4 OKEOVER CREEK 200 12 7.500 

5 PENDRELL SOUND CREEK 900 40 7 5 0 

6 REFUGE COVE LAKE 25 750 l r 5 0 0 

7 SALT LAGOON 750 3,500 

8 SLIAMMON CREEK 25 1,200 400 35,000 

9 SMALL CREEK 7 5 0 900 3 5 0 0 

10 TAHUMMING RIVER 750 500 400 

II THEODOSIA RIVER 10Q 7.500 3.500 35.00C 

12 TOBA RIVER i9,oon 35,000 7R 0 0 0 7R nnn 

'3 T C R A FTVFF (TiTTTT.E) R , O O O 10,000 35 0 0 0 i 5 noo 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 16. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

1 SOCKEYE 1 2 

| CHINOOK 1 2 

ES COHO 5 14 4 
O '• 
UI 
o- PINK 
CO 

4 5 3 

! CHUM 5 14 4 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

i SOCKEYE 
i 

< 500 500 — 5000 > 5000 

i 
1 CHINOOK 

to 
< 100 100—5000 >5000 

UJ —— 
g COHO < 100 100 — 5000 > 5000 

to 
j PINK < 2000 20 00-250 00 >25000 

! CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 
{FISHERIES AND MARINE SERVICE STATISTICAL AREA 16 ) 

SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 A N G U S C R E E K 7 5 0 2 5 7 , 5 0 0 

2 B R I T T A I N R I V E R 1 , 5 0 0 3 , 5 0 0 7 , 5 0 0 

3 C A R L S O N C R E E K 2 5 7 5 0 5 , 0 0 0 

4 D A Y T O N C R E E K 2 Q 0 2 , 0 0 0 

5 D E S E R T E D R I V E R 6 , 0 0 0 1 0 0 , 0 0 0 + 3 5 , 0 0 0 

6 D O R I S T O N C R E E K 7 0 7 5 0 

7 G R A Y C R E E K 2 0 0 . 1 , 5 0 0 3 . 5 0 0 

8 J E F F E R D C R E E K 2 0 0 1 , 5 0 0 3 , 5 0 0 

9 K E L L Y C R E E K 2 0 0 3 , 5 0 0 

10 L A N G C R E E K 3 , 5 0 0 3 , 5 0 0 1 5 , 0 0 0 

II L O I S R I V E R 7 5 6 0 0 

12 M Y R T L E C R E E K 5 0 1 , 5 0 0 

13 P E N D E R H A R B O U R C R E E K S 1 , 5 0 0 1 6 , 0 0 0 

14 S A K I N A W L A K E S Y S T E M 1 6 , 0 0 0 7 , 5 0 0 3 , 5 0 0 

15 S A L T E R Y B A Y C R E E K 2 0 0 3 . 0 0 0 3 5 . 0 0 0 

16 S E C H E L T C R E E K 5 0 3 . 5 0 0 3 , 5 0 0 

17 S K W A W K A R I V E R 1 0 0 1 5 , 0 0 0 2 0 0 . 0 0 0 3 5 . 0 0 0 

18 S N A K E B A Y C R E E K 7 5 0 3 . 5 0 0 

19 S T O R M B A Y C R E E K 1 0 0 3 , 5 0 0 

20 T Z O O N I E R I V E R 7 , 5 0 0 4 0 0 1 0 , 0 0 0 7 5 , 0 0 0 3 5 , 0 0 0 

21 V A N C O U V E R R I V E R 2 5 3 , 0 0 0 1 5 , 0 0 0 8 , 0 0 0 

22 W E S T L A K E C R E E K 5 0 0 3 0 0 5 0 0 

23 W H I T T A L C R E E K 2 5 0 1 5 0 0 

24 

25 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 17 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

SOCKEYE 1 

CHINOOK 1 1 

COHO 2 II 2 

PINK 3 1 

CHUM 6 6 3 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

PE
C

IE
S 

—
 

CHINOOK < 100 100—5000 >5000 

PE
C

IE
S 

—
 

COHO < 100 100 — 5000 > 5000 
CO 

PINK < 2000 2 0 00-250 0 0 >25000 

! CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

{FISHERIES AND MARINE SERVICE STATISTICAL AREA 1 7 ) 

STREAM 
No. STREAM NAME 

SPECIES 

SOCKEYE CHINOOK COHO PINK CHUM 

BLOODS CREEK 2 0 Q 7 5 

BONELL CREEK 4 0 0 1 5 . 0 0 0 

BONSALL CREEK 7 , 5 0 0 3 , 5 0 0 

BUSH CREEK 1 . 5 0 0 1 5 . 0 0 0 

CHASE RIVER 6 5 0 1 7 0 

8 

9 

CHEMAINUS RIVER 

DEPARTURE CREEK 

HOLLAND CREEK 

2 0 0 7 - 5 0 0 _ _ L -ino.ooo-d 

2 0 0 2 5 

J7__ 3 5 , 0 0 0 

KNARSTON CREEK _2_0_ 

10 NANAIMO RIVER 2 5 7 , 5 0 0 1 5 . 0 0 0 1 , 5 0 0 1 0 0 - 0 0 0 ^ 

NANOOSE CREEK 1 . 3 5 0 1 3 . 0 0 0 

12 PORTERS CREEK 4 8 7 5 0 

13 ROCKY CREEK 65 l ,500 

14 STOCKING CREEK 1 0 0 7 , 5 0 0 

15 

16 

WALKERS CREEK 7 5 0 3 . 5 0 0 
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E S C A P E M E N T SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 18 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

I SOCKEYE 

j CHINOOK 1 1 

S COHO 2 2 
o 
UJ 
£ PINK 

! CHUM 1 2 1 
1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5 0 0 0 > 5 0 0 0 

1 CHINOOK 
CO 

< 100 100—5000 > 5 0 0 0 

UJ — — - — — 

y COHO < 100 100 — 5 0 0 0 > 5 0 0 0 

CO 
| PINK < 2 0 0 0 2 0 0 0 - 2 5 0 0 0 > 2 5 0 0 0 

! CHUM < 2 0 0 0 2 0 0 0 - 2 5 0 0 0 > 2 5 0 0 0 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 18 ) 

SPECIES 

STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 COWICHAN RIVER 15,000 75,000 250,000 

2 FULFORD CREEK 500 100 

3 KOKSILAH RIVER 1,000 35,000 15.000 

4 SHAWNIGAN CREEK 1,500 3,500 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 19 S 20 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

I SOCKEYE 1 

j CHINOOK 1 2 1 

2 COHO 1 8 3 
o • — — 
uu 
P - PINK 
CO 

1 2 

i CHUM 1 6 3 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

' CHINOOK 
CO 

< 100 100 — 5000 > 5000 
UJ — 

y COHO 
n 

< 100 100 — 5000 > 5000 

CO 

| PINK <2000 20 00-250 00 >25000 

] CHUM <2000 2 0 0 0-25 0 0 0 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 19S20) 

SPECIES 

No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 AYAN CREEK (STONEY) 400 7,500 

2 COAL CREEK (KIRBY) 750 7,500 

3 COLQUITZ CREEK 400 

4 DEADMAN'S CREEK (CRAIG FLOWER) 750 400 

5 DeMAMIEL CREEK 7,500 35,000 

6 GOLDSTREAM RIVER 25 3,500 35,000 

7 GORDON RIVER 3.500 15,000 1,500 3,500 

8 JORDAN RIVER 1,500 7,500 3,500 

9 MUIR CREEK 

10 SANDHILL CREEK 25 

II SAN JUAN RIVER 3,500 7,500 35,000 3,500 3,500 

12 SOOKE RIVER l r 5 0 0 3,500 35^000 

13 TUOWELL CREEK 400 3,500 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

PAGE 1 OF 1 



E S C A P E M E N T SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 2 2 8 2 3 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE 2 1 3 

! CHINOOK 13 5 2 
CO 

uu COHO 4 3 5 5 

-S
PE

C!
 

-S
PE

C!
 

PINK 9 1 

! CHUM 22 2 0 5 

! 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

1 
1 
1 

SOCKEYE < 500 500 — 5000 > 5000 

PE
CI

ES
 —

 

CHINOOK < 100 100—5000 > 5000 

PE
CI

ES
 —

 

COHO < 100 100 — 5000 > 5000 
CO 

PINK < 2000 2000-25000 >25000 

i CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 22&23) 

SPECIES 

N o R E A M STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 A S H R I V E R 

2 B E A V E R C R E E K 

3 C A N O E P A S S C R E E K 200 1,500 

4 C A R N A T I O N C R E E K 1.500 75 4.200 

5 
PATARAPT P R F F K 

2 25 1 , 5 0 0 

6 C H E E W H A T C R E E K 1.500 ,1,500 400 

7 C H I N A C R E E K 200 1.500 1.500 

8 C O L E M A N C R E E K 25 700 1,500 

9 C O N S I N K A ( W O O D ) C R E E K 400 1,500 

1 0 C O E U R D ' A L E N A C R E E K 55 750 750 

1 1 C O U S E C R E E K 95 750 * 500 

1 2 C A Y U S E C R E E K 25 750 3,500 

13 D E E R C R E E K 

14 D O O B A H R I V E R 400 3,500 

15 D U T C H H A R B O U R C R E E K ( M A I N ) 750 7.500 

I 6 D U T C H H A R B O U R C R E E K ( S M . ) 400 1,500 

17 E F I N G H A M R I V E R 25 3,500 15 , 0 0 0 

18 F R A N K L I N R I V E R 75 750 25 1 ,500 

1 9 F R E D E R I C K C R E E K 400 3 , 5 0 0 

20 H E N D E R S O N ( A N D E R S O N ) C R E E K 75,000 1.500 3.500 400 35,000 

2 1 H I L L I E R C R E E K 3,500 

22 H O B I T O N R I V E R 7 , 5 0 0 750 7 500 

23 H A L F O R D C R E E K 
75 3,500 

24 K I T S U C K S I S C R E E K 

25 K L A N A W A R I V E R 75 750 750 
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STREAM 
No. STREAM NAME SOCKEYE CHINOOK 

SPECIES 
COHO PINK CHUM 

26 JOLLY CREEK 

27 LITTLE MAGGIE CREEK 400 750 

28 LOST SHOE CREEK 750 400 400 

29 LUCKY CREEK 25 400 1,500 

30 MacTUCH CREEK 25 400 750 

31 MAGGIE RIVER 25 7,500 1,500 

32 MERCHANTILE (MILL) CREEK 1,500 

33 NAHMINT RIVER 7,500 3,500 1,500 1,000000 

34 NITINAT RIVER 25 3,500 7,500 200 110,000 

35 PIPESTEM CREEK 400 7,500 

36 PACHENA RIVER 3,500 1,500 

37 POETT NOOK CREEK 750 1,500 

38 ROGER CREEK 

39 SALMON RIVER 400 25 7,500 

40 SANDY CREEK 750 

41 SARITA RIVER 1.500 15,000 1 ,500 7 0 , 0 0 0 

42 SECHART CREEK 25 750 

43 SNUG BASIN CREEK 400 3,500 

44 SOMASS RIVER 260,000 15,000 130,000 3,500 15,000 

45 S P R O A T R I V E R 

46 SUGSAW (GRAPPLER) CREEK 750 7.500 

47 STAMP RIVER 

48 TOQUART RIVER 9 0 0 35,000 1.500 35.000 

49 TOQUART RIVER (L. FORK) 200 15,000 

50 TWO RIVERS EAST 400 7,500 

51 TWO RIVERS WEST 25 400 7,500 

52 UCHUCK (SILVER) CREEK 25 3,500 7.500 

53 USELESS CREEK 

54 USELESS INLET CREEK 75 750 

55 VERNON BAY CREEK 200 400 
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STREAM 
No. STREAM NAME 

SPECIES 
SOCKEYE CHINOOK COHO PINK CHUM 

56 W E I N T E R C R E E K 

57 W E S T ( W A L L A C E ) C R E E K 2 5 2 0 0 2 , 5 0 0 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 
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ESCAPEMENT SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 24. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

SOCKEYE 1 2 5 

CHINOOK II 

COHO 1 2 4 2 

PINK 5 5 

CHUM 5 19 2 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

1 CHINOOK to < 100 100—5000 >5000 
UJ 

g COHO 
CL 

< 100 100 —50C0 > 5000 

to 
| PINK <2000 2 0 00-250 0 0 >25000 

! CHUM < 2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 24 . ) 

SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 ATLEO CREEK 7,500 200 75,000 

2 BAWDEN BAY CREEK 750 15,000 

3 BEDWELL RIVER 1,500 1,500 3,500 7.500 

4 BULSON CREEK 25 

5 CECILIA CREEK 800 800 800 

6 CLAYOGUOT ARM 35,000 

7 CLAYOGUOT RIVER 7.500 7.500 

8 COLD CREEK 7.500 9 5 

9 CONE CREEK 3.500 

10 CYPREO RIVER 750 4,500 400 7 5nn 

II MAROLD CREEK 300 3,500 

12 MESQUIAT LAKE CREEKS 75 3,500 7,500 

13 MOOTLA KOOTLA CREEK 750 200 

14 •HOTSPRINGS COVE CREEK 400 7,500 

15 ICE RIVER 1,500 1,500 15,000 

16 INDIAN RIVER 3,500 5,000 

17 IRVING RIVER 2 ,000 3.500 3.500 3,500 

18 KOOTOWIS RIVER 1,500 3,500 

19 UPPER KENNEDY RIVER 7,500 3,500 

20 LOWER KENNEDY RIVER ,1,500 3.500 

21 KENNEDY LAKE 35,000 1,500 

22 MEGIN RIVER 3,500 1,500 3,500 3,500 15,000 

23 MfiYHEA RTVER 
750 3,500 7,500 15,000 

24 R T T . P Y ' C ; rnrv. C R E E K -
200 1,500 

25 SUTTON'S MILL CREEK 750 1,500 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

26 SYDNEY RIVER 750 1,500 3,500 3,500 

27 TOFINO CREEK 750 1,500 3,500 

2 8 TRANQUIL CREEK 750 3 , 5 0 0 900 3 5 , 0 0 0 

2 9 WHITEPINE COVE CREEK 900 3 , 5 0 0 

30 WARNE BAY CREEK 750 25 3,500 

31 WAFFA RIVER 200 400 400 7,500 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 
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E S C A P E M E N T SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 25. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE 6 3 1 

! CHINOOK II 16 2 
CO 
UJ COHO 6 2 3 6 

-S
PE

C
I 

-S
PE

C
I 

PINK 18 14 1 

: CHUM 6 2 6 3 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

' CHINOOK to 
•. • 

< 100 100—5000 >5000 
LU 
^ COHO 
0-

< 100 100 — 5000 > 5000 

to 
| PINK <2000 2000-25000 >25000 

| CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 2 5 ) 

SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 APPLE CREEK 3,500 25,000 7,500 

2 BARR CREEK 25 200 400 

3 BRODRICK CREEK 25 400 7,000 3,500 

4 BURMAN CREEK 400 7,500 7.500 165000 1 5 , 0 0 0 

5 CANTON GORGE CREEK 600 3,500 1,500 15.000 

6 CHUM CREEK 25 400 R , 0 0 0 7 , 5 0 0 

7 CONUMA CREEK 25 3,500 7.500 3.500 35 r000 

8 DESERTED CREEK 400 750 750 200 15,000 

9 EHATISAT 25 200 400 

10 ESCALANTE RIVER 3 , 5 0 0 

II ESPINOSA RIVER 400 750 3.500 7 r500 

12 GOLD RIVER 7,500 7,500 10,000 3.500 10.000 

13 HOISS CREEK 50 750 750 3,500 

14 HOUSTON RIVER 25 75 25 800 

15 INNER BASIN RIVER 25 1 , 5 0 0 900 3 5 , 0 0 0 

16 JACKLAH CREEK 200 400 25 800 

17 KENDRICK CREEK 25 75 200 1 ,500 

18 KLEEPTEE CREEK 200 400 800 1 5,000 ,,. 

19 LEINER CREEK 750 7.000 .12 r 000 20,000 

20 LORD CREEK 75 3.500 

21 MAMAT CREEK 75 3,500 750 7,500 

22 MARVINAS BAY CREEK 750 4C0 3,500 

23 MOOYAH BAY CREEK 400 750 7,500 15,000 

24 McCURDY CREEK 75 25 200 

25 OKTWANCH RIVER 10,000 25 750 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 
26 OWOSSITSA CREEK 1,500 100 750 1,500 15,000 

27 PARK RIVER 1,500 200 750 1,500 20,000 

28 PORT ELIZA NO.. 1 75 400 6,000 7,500 

29 PORT ELIZA NO. 2 25 750 2,500 7,500 

30 SILVERADO CREEK 25 400 75 7,500 

31 SUCWOA RIVER 25 1,500 3,500 3,500 15,000 ' 

32 TAHSIS RIVER 2 1,500 15,000 17,000 35,000 

33 TLUPANA RIVER 400 750 200 6,000 

34 TAOWWIN RIVER 750 3,500 800 17,000 

35 ZEBALLOS RIVER 200 750 7,500 17,000 15,000 

36 ZEBALLOS (LITTLE) RIVER 900 3,500 11,000 3,500 

37 

38 

39 

40 

41 

4 2 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 
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E S C A P E M E N T SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 26. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

1 SOCKEYE 3 2 

] CHINOOK 8 9 1 

_] COHO 3 16 2 
c_> 
UJ 
§5 PINK 10 18 1 

! CHUM 4 13 5 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500—5000 > 5000 

1 CHINOOK 
CO 

< 100 100 — 5000 > 5000 
UJ 
g COHO 
o_ 

< 100 100 — 5000 > 5000 
CO 
| PINK <2000 2000-25000 >25000 

! CHUM < 2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 26 ) 

SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 AMAI RIVER 25 1,500 75 7,500 

2 ARTLISH RIVER 3,500 7,500 750 5,500 

3 BATTLE RIVER 75 1,500 7,500 7,500 

4 CACHALOT CREEK 25 2.000 

5 CHAMISS RIVER 75 25 1 .500 400 ?o,non 

6 CLANNINICK RIVER 25 750 1,500 35,000 

7 ELAINE CREEK 25 400 3.500 

8 JANSEN LAKE CREEK 3.500 9 5 3 , 5 0 0 200 750 

9 KAOUK RIVER 3,500 3.500 3,500 1,5,000 

10 KAPOOSE RIVER 250 

II KASHUTL RIVER 200 1,500 750 7.500 

12 KAVWINCH RIVER 750 1 .500 100000 1 5,000 ,. 

13 KAYOUK (KIOUTI) RIVER 9 5 1 ,500. 750 7,500 

14 MALKSOPE RIVER 400 3,500 3.500 35.000 

15 McKAY COVE CREEK 400 200 200 3.500 

16 NARROWGUT RIVER 11 200 750 15 ,000 7 , 500 

17 NASPARTI RIVER 75 750 400 3.500 

18 OUOUKINSH RIVER 400 750 7,500 20.000 

19 POWER RIVER 3,500 1,500 3,500 3,500 3.500 

20 TATCHU RIVER 50 3.500 400 

21 TAHSIS RIVER 900 7 ,500 7,500 3.500 3 1 , 0 0 0 

?? YAKU BAY CREEK 34 1 ,ROO 200 

23 

24 

25 
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E S C A P E M E N T SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 27 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

] SOCKEYE 4 3 1 

j CHINOOK 4 6 1 

ui COHO 9 3 6 8 
LU 
gj PINK 9 6 3 

! CHUM 2 8 31 1 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

' CHINOOK 
CO 
i i i 

< 100 100—5000 >5000 

<_ COHO 
fl

< 100 100 — 5000 > 5000 

ee 
j PINK < 2000 2000-25000 >25000 

! CHUM <2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 27 ) 

SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 A H W H I C H A O L T O C R E E K ( U ) 7 0 0 3 , 0 0 0 

2 A H W H I C H A O L T O C R E E K ( L ) 3 5 0 5 , 5 0 0 

3 B E A R C R E E K 2 5 0 6 , 0 0 0 

4 B U C K C R E E K 4 0 0 7 5 0 

5 C A N O E C R E E K 1 , 1 0 0 5 5 0 1 , 5 0 0 1 , 2 0 0 

€ C A P E C O O K C R E E K 4 0 0 7 5 0 

7 C A P E S C O T T C R E E K 7 5 4 0 0 

8 C L A Y G H L E C R E E K 2 5 2 5 0 2 0 0 6 . 5 0 0 

9 C A Y U S E C R E E K 3 0 0 4 5 0 

10 C L E A G H R I V E R 4 0 0 

II C L E E S K L A G H ( 6 M I L E ) C R E E K 5 0 0 3 , 1 0 0 

12 C O L O N I A L ( M A I N ) C R E E K 3 0 0 7 5 0 3 . 5 0 0 . 

13 C O L O N Y C R E E K 7 , 5 0 0 

14 C U L L E E T C R E E K 5 0 0 3 0 0 

15 D E N A D ( G A A T O ) C R E E K 4 5 0 7 , 5 0 0 

16 D O M I N I C C R E E K 7 5 0 3 , 5 0 0 

17 E A S T C R E E K 1 . 0 0 0 2 . 2 0 0 1 5 , 0 0 0 3 , 5 0 0 

18 F I S H E R M A N R I V E R 3 , 5 0 0 7 . 5 0 0 1 0 R 0 0 0 3 , 5 0 0 

19 G A L A T O ( D E V I L C L U B ) C R E E K 
2 5 4 , 0 0 0 

20 G L E E R U P ( 3 M I L E ) C R E E K 2 5 2 5 

21 G O O D S P E E D ( S P R U C E ) C R E E K 1 , 1 0 0 4 . 5 0 0 4 0 0 5 . 0 0 0 

22 HATHAWAY CHALFWAY) C R E E K 
5 0 0 5 0 2 , 3 0 0 

23 H A W I S N A K W I C R E E K 
7 5 4 0 0 

24 H E A D ( M A R G ) R I V E R 3 0 1 , 5 0 0 

25 H U S H A M U ( P E A R S O N ) C R E E K 9 5 9nn 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

26 ILSTAD CREEK 1,500 

27 JIMS CREEK 15 1,500 1,000 11,000 

28 JOHNNY CREEK 100 2,500 

29 KEWQUODIE RIVER 1,200 7,500 7,500 

30 KLASKISH RIVER 300 3,500 3,500 10,000 

31 KLAYINA (TENAAD) CREEK 25 600 7,500 

32 KLOOTCHLIMMIS RIVER 1.100 8.000 3,500 

33 KOPRINO RIVER 3.500 50,000 7, B O O 

34 KWAKWESTA (SAWMILL) CREEK 100 4,000 

35 KWATLEO (BROWNING) CREEK 8,500 35,000 7,500 

36 LEESON LAKE CREEK 200 3,500 

37 LEWIS CREEK B O 1 o n 

38 MACJACK CREEK 150 3,500 3,500 

39 MAHATTA RIVER 9,000 200 15,000 7.500 1,100 

40 MARBLE RIVER 2.000 7.500 90,000 1,500 2,500 

41 MONKEY CREEK 1,000 10,000 

42 MONTGOMERY CREEK 3, B O O 

43 McNIFFE (DUCK) CREEK 1 3 B O O 
1,500 

44 NEQUILTPAALIS CREEK 400 

45 NUKNIMISH (APPLE) CREEK 150 2,300 

46 PEGATTEM (2 MILE) CREEK 75 450 

47 QUASHTIN CREEK 100 3,500 

48 QUATSINO SD CREEK 25 1,125 

49 RONNING CREEK 750 200 

50 RUPERT (COETKWASS C.DRIVER 200 

51 SAN JOSEF RIVER 400 15,000 750 2j000_ 

52 STEPHENS (COAL HARBOUR) CREEK 1,000 60 500 

53 TEETA RIVER 550 300 

54 UTLAH CREEK 40 100 10,000 

55 WANOKANA (CRAWFORD) CREEK 25 450 600 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

56 WASHLAWLIS (LAGOON) CREEK 300 500 

57 WAUKAAS (WAUKANAS) CREEK 7,500 4-0,000 1,500 

58 YOUGHPAN (PRICES) CREEK 50 150 

5 9 KEITH RIVER 150 7,500 750 7 .'600 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 t 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 
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E S C A P E M E N T SUMMARY 
FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 28. 

NO. OF STREAMS 

INSIGNIFICANT SIGNIFICANT MAJOR 

1 
1 

SOCKEYE 3 
1 
1 
1 

CHINOOK 1 5 1 

-S
PE

C
IE

S- COHO 7 10 4 

-S
PE

C
IE

S-

PINK 5 4 4 

! CHUM 15 10 4 

1 

NUMERICAL DEFINITION OF ESCAPEMENT SIGNIFICANCE 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

1 CHINOOK 
CO 

< 100 100—5000 >5000 
UJ — — 
g COHO 
Q-

< 100 100 — 5000 > 5000 
CO 
| PINK < 2000 2000-25000 >25000 

] CHUM < 2000 2000-25000 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 28 ) 

SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

1 ASHLU CREEK 2,000 3,500 7,000 8,000 

2 CAPILANO RIVER 4 1,100 40,000 3,500 3,500 

3 CHAPMAN CREEK 200 7,500 3,500 

4 CHASTER CREEK 5 750 

5 CHEAKAMUS RIVER 3,500 15,000 555,000 75,000 

6 EAGLE HARBOUR CREEK 25 

7 FLUME CREEK 75 

8 INDIAN RIVER 75 3 35nn ?nn nnn . 35,000 

9 LANGDALE CREEK 200 

10 LONG BAY CREEK 3,000• 

II LYNN CREEK 400 75 400 

12 McKAY CREEK 75 

13 McNAB CREEK 350 3,500 1.500 

14 McNAIR CREEK 25 25 

15 MAMQUAM RIVER 12 1,500 8,000 100,000+ 45,000 

16 MANNION CREEK 750 

17 MOSQUITO CREEK 75 

18 NELSON CREEK 1.500 

19 OULETTE CREEK 4,000 

20 PILLCHUCK CREEK 1,500 750 

21 RAINY RIVER 75 25 25 

22 ROBERTS CREEK 75 3,000 

23 SEYMOUR RIVER 6 3.500 1 ,500 3,500 

24 SHOVELNOSE CREEK 200 3,500 2.500 3.500 

25 SQUAMISH RIVER 30,000 75.000 350,000 200,000 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 
26 STAWAMUS RIVER 900 750 750 

27 TWIN CREEK 200 

28 WAKEFIELD CREEK 75 1,500 

29 WEST BAY CREEK 2 ,400 

30 WILLIAMSON CREEK 4,000 

31 WILSON CREEK 750 750 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 
44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 
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E S C A P E M E N T SUMMARY 
F I S H E R I E S A N D M A R I N E S E R V I C E 

S T A T I S T I C A L A R E A 29(Lower Fraser) 

CO 
U J 

o 
UJ a. 
00 

SOCKEYE 

CHINOOK 

COHO 

PINK 

CHUM 

NO. O F S T R E A M S 

INSIGNIFICANT SIGNIFICANT 

1 2 

7 

MAJOR 

N U M E R I C A L D E F I N I T I O N O F E S C A P E M E N T S I G N I F I C A N C E 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500 — 5000 > 5000 

CO 
CHINOOK < 100 100—5000 > 5000 

'E
CI

E 

COHO < 100 100 — 5000 > 5000 
u . 
CO 

PINK < 2000 2000-25000 >25000 

! CHUM <2000 2 0 0 0-25 0 0 0 >25000 



MAXIMUM RECORDED ESCAPEMENT FIGURES 

(FISHERIES AND MARINE SERVICE STATISTICAL AREA 29 Lower Fraser) 

STREAM 
No. STREAM NAME SOCKEYE CHINOOK 

SPECIES 

COHO PINK CHUM 

1 ALOUETTE RIVER (NORTH) 750 3,500 3,500 

2 ALOUETTE RIVER (SOUTH) 1,500 15,000 7,500 

3 BRUNETTE RIVER 3,500 

4 BLANEY CREEK 200 400 1,500 

5 CAMPBELL RIVER 7,500 1,500 

6 COQUITLAM RIVER 1,500 7,500 7,500 

7 JENKINS CREEK 750 400 25 

8 KANAKA CREEK 400 7,500 3,500 

9 McDONALD CREEK 2 00 400 750 

10 NICOMEKL RIVER 7,500 

II PITT RIVER (UPPER) 75,000 3,500 7,500 7,500 3,500 

12 SALMON RIVER 3,500 

13 SERPENTINE RIVER 3,500 

14 SILVER CREEK (WIDGEON SLOUGH) 1,500 1,500 7,500 3,500 

15 WEST CREEK - 1,500 400 3,500 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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E S C A P E M E N T SUMMARY 
F I S H E R I E S A N D M A R I N E S E R V I C E 

S T A T I S T I C A L A R E A 29(Upper Fraser) 

NO. O F S T R E A M S 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE 30 25 46 
! CHINOOK 32 50 10 

-S
P

E
C

IE
S 

-

COHO 15 57 14 

-S
P

E
C

IE
S 

-

PINK 27 II 8 
: CHUM 31 10 6 
1 

N U M E R I C A L D E F I N I T I O N O F E S C A P E M E N T S I G N I F I C A N C E 

INSIGNIFICANT SIGNIFICANT MAJOR 

! SOCKEYE < 500 500—5000 > 5000 

' CHINOOK 
CO 

< 100 100—5000 >5000 

LU — 
g COHO < 100 100 — 5000 > 5000 

CO 
j PINK <2000 2000-25000 >25000 

] CHUM <2000 2 0 0 0-250 0 0 >25000 



MAXIMUM RECORDED . ESCAPEMENT FIGURES 
(FISHERIES AND MARINE SERVICE STATISTICAL AREA 2 9 , U p p e r F r a s e r ) 

SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 
1 ADAMS R I V E R 3 , 0 0 Q , 0 0 C 7 , 5 0 0 7 , 5 0 0 53 

2 UPPER ADAMS R I V E R 20C 3 , 5 0 0 

3 ALBREDA R I V E R 

4 AMERICAN CREEK 400 75 750 400 75 

5 ANDERSON CREEK 25 25 25 2 , 5 0 0 

6 ANDERSON L A K E 3 , 5 0 0 25 

7 ANKWILL CREEK 1 5 , 0 0 0 

8 ANSTEY R I V E R 1 , 5 0 0 750 

9 ANTLER CREEK NO RE CO! IDS A V A I I ABLE 

10 A T C H E L I T Z CREEK 25 200 25 

II B A R R I E R R I V E R 200 400 1 , 5 0 0 

12 BEAVER R I V E R NO RECOl IDS A V A I I ABLE 

13 B E S S E T T E R I V E R 25 2 , 5 0 0 

14 B I G S I L V E R CREEK 7 , 5 0 0 75 0 200 7 , 5 0 0 3 , 5 0 0 

15 BIVOUAC CREEK 1 5 , 0 0 0 

16 BLANCHET C R E E K NO RECO] LDS A V A I L fU3 L E 

17 B L U E R I V E R NO RECOl IDS A V A I L ABLE 

18 BONAPARTE R I V E R 400 3 , 5 0 0 1 , 7 5 0 

19 BONE CREEK NO RECO] IDS A V A I I ABLE 

20 BOUCHIER CREEK 75 200 750 

21 BOULDER CREEK 75 750 

?? BOWRON R I V E R 3 5 , 0 0 0 1 , 5 0 0 

23 BRIDGE R I V E R 25 7 , 5 0 0 

24 BROOKFIELD CREEK 

25 CAMERON CREEK 
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SPECIES 
STREAM 
No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 
2 6 CAPTAIN CREEK 

27 CARIBOO RIVER 

28 CAYOOSH CREEK NO RECOR DS AVAIL iBLE 

29 CHEHALIS RIVER 400 7,500 15,000 100,000+ 75,000 

30 CHILAKO RIVER 400 

31 CHILCOTEN RIVER 1,500 

32 CHILKO RIVER 500,000 7,500 

33 CHILLIWACK RIVER 750 1,500 75,000 225,000 75,000 

34 CHUN CREEK NO RECOR DS AVAIL/ BLE 

35 CLEARWATER RIVER 75 7,500 3,500 25 

36 COGBURN CREEK 200 200 75 750 

37 COHO CREEK 600 

38 COLDWATER RIVER 1,500 7,500 

39 COQUIHALLA RIVER 7,500 400 1,500 35,000 750 

40 CROW CREEK 750 

41 CUNNINGHAM CREEK NO RECOR DS AVAIL/ BLE 

42 DEADMAN'S CREEK 3,500 3,500 400 

43 DOG CREEK NO RECOR DS AVAIL/ .BLE 

44 DORE CREEK NO RECOR DS AVAIL/ .BLE 

45 DOUGLAS CREEK 750 25 75 75 

46 DRIFTWOOD RIVER 75,000 25 

47 DUNVILLE CREEK 200 

48 DUST CREEK 10,870 

49 EAGLE RIVER 10,148 3,500 7,500 

50 EAST CREEK 200 25 

51 ELK CREEK 900 

52 ELKIN CREEK NO ; RECO RDS AVAII ABLE 

53 ENDAKO RIVER 3,500 

54 FELIX CREEK 750 

55 FIFTEEN MILE CREEK 920 
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STREAM 
No. STREAM NAME 

SPECIES 
SOCKEYE CHINOOK COHO PINK CHUM 

5 6 FINN CREEK 1,500 3,500 3,500 

57 FISHTRAP CREEK 

58 FIVE MILE CREEK 3,500 

59 FLEMING CREEK 7,500 

60 FONTONIKO CREEK NO RECOI DS AVAIL \BLE 

61 FORFAIR CREEK 75,000 

62 FORSYTHE CREEK 5,830 

63 FRYPAN CREEK 10,600 

64 GATES CREEK 15,000 400 15,000 

65 GLUSKIE CREEK 15,000 

66 GOAT RIVER 10 

67 GRANITE CREEK 750 

68 HAGGEN CREEK NO RECOI DS AVAIL \B LE 

69 HARRISON RIVER 42,778 75,000 7,500 645,476 110,000 

70 HARVEY'S CREEK NO RECOI DS AVAIL VBLE 

71 HATCHERY CREEK 1,500 75 200 1,500 

72 HATCHERY (FISH TRAP) CREEK 400 

73 .t HAWKINS CREEK 200 25 200 

74 HICKS CREEK 2,200 50 

75 H O P E S L O U G H 75 

76 HORSEFLY CREEK 160,000 400 

77 HUNTER CREEK 400 25 400 1,500 300 

78 INCHES CREEK 750 75 3,500 

79 INDIANPOINT CREEK NO RECOI DS AVAIL \BLE 

80 JAMES (BAD) CREEK NO RECOI DS AVAIL \BLE 

81 JONES CREEK 400 75 400 7,500 3,500 

82 KAZCHEK CREEK 15,676 75 

83 KEITHLY CREEK NO RECOI DS AVAIL VBLE 

84 KELLY (CLAYBURN) CREEK 200 25 25 

85 KIMBALL CREEK 
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No. STREAM NAME SOCKEYE CHINOOK COHO PINK CHUM 

86 

87 KUZKWA CREEK 35,000 75 

88 KYNOCK CREEK 100,000 + 

89 LEGACE CREEK 25 40 750 

90 LEMIEUX CREEK 25 400 3,500 

91 LEMPRIERE CREEK NO R E C O : IBS AVAII ABLE 

92 LEO CREEK 15,000 

93 LION CREEK 7,500 

94 LITTLE RIVER 125,000 3,500 

95 LITTLE HORSEFLY RIVER 355 75 

96 LORENZETTI CREEK 25 1,500 3,500 273 

97 LOUIS RIVER 75 750 75,000 

98 LUCKAKUCK CREEK 200 400 

99 MAD RIVER 25 75 

100 MANHOOD RIVER N O R E C O : IDS AVAII ABLE 

101 MANN CREEK NO RECO] IDS AVAII ABLE 

102 MARIA SLOUGH 400 400 1,500 200 1,500 

103 MARSHALL CREEK 25 

104 MATTHEW RIVER 

105 M C G R E G O R R I V E R 1,500 750 

K)6 M C K I N L E Y C R E E K NO RECOl IDS AVAIL ABLE 

107 McKLENNAN CREEK NO RECOl IDS AVAIL ABLE 

K)8 MIAMI SLOUGH 200 

109 MIDDLE RIVER 330,000 25 

110 MITCHELL RIVER 7,500 

HI MOMICH RIVER 1,000 25 750 

112 MOOSE RIVER NO RECO US AVAII ABLE 

113 MORKILL RIVER 400 

114 MORRIS CREEK 15,000 75 1,500 15,000 3,500 

115 MYSTERY CREEK 25 25 25 200 
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STREAM 
SPECIES 

116 NADINA RIVER 75,000 25 

117 NAHATLATCH RIVER 75 750 15,000 750 

•18 NARROWS CREEK 35,000 

119 NAZKO RIVER NO RECO IDS AVAI1 ABLE 

120 NECHAKO RIVER 25 3,500 

121 NICOLA RIVER 200 7,500 3,500 3,500 

122 NICOMEN SLOUGH 1,500 7,500 15,000 

123 NITHI CREEK 1,500 

124 NORRISH (SUICIDE) CREEK 1,500 7,500 3,500 

125 OKANAGAN RIVER 75,000 200 75 

126 ORMOND CREEK 3,500 25 

127 OTTER CREEK NO RECO *DS AVAII ABLE 

128 PAULA CREEK 7,500 

129 PINCHI CREEK 7,500 25 

130 POINT CREEK 750 

131 POPKUM CREEK 200 3,500 

132 PORTAGE CREEK 35,000 750 400 7,500 

133 PURCELL CREEK 200 

134 PIE CREEK 200 

135 QUESNEL RIVER 200 3,500 

136 RAFT RIVER 7,303 1,500 3,500 

137 REG CHRISTIE CREEK 200 

138 ROSETTE CREEK 100,000 + 

139 ROULEAU CREEK 200 75 

140 RUBY CREEK 25 700 25 

141 SAKENICHE RIVER 7,000 75 

142 SALMON RIVER (KAMLOOPS) 25 1,500 7,500 

143 SALMON RIVER (PRINCE GEORGE) 750 

144 SANDPOINT CREEK 3,500 

1 4 5 SCOTCH CREEK 15,000 25 750 
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SPECIES 
STREAM 

146 SEEBACH CREEK 
1 

NO RECOR DS AVAIL U3LE 

147 SELLER CREEK NO RECOl DS AVAIL VBLE 

148 SETON CREEK 35,000 750 1,500 100, ood1 

149 SETON LAKE NO RECOl DS AVAIL 

150 SEYMOUR RIVER 75,000 400 750 750 

151 SHALE CREEK 3,500 

152 LOWER SHUSWAP RIVER 35,000 15,000 7,500 

153 MIDDLE SHUSWAP RIVER 1,872 1,500 1,500 

154 SILVER CREEK 750 75 40 0 3,500 400 

155 SILVERY (BORDEN) CREEK 400 

156 SILVERDALE CREEK 400 750 3,500 1,500 

157 SINMAX (PASS) RIVER 750 750 

158 SLEESE (SILICIA) CREEK 75 1,500 7,500 200 

159 SLIM CREEK 1,750 

160 SLOQUET (SPRING) CREEK 75 200 200 200 200 

161 SPANISH CREEK NO RECOF DS AVAIL iBLE 

162 SPIUS CREEK 1,200 3,500 

163 SPUZZUM CREEK 15,000 3,500 750 750 75 

164 SQUAKUM CREEK 750 750 15,000 

165 STAVE RIVER 1,500 200 1,500 7,500 75,000 

166 STEIN RIVER 25 25 25 200 

167 STELLAKO RIVER 250,000 7,500 

168 STEWART CREEK 75 

169 STUART RIVER 400 

170 SUCCER CREEK 15,000 400 750 3,500 400 

171 SULWEIN (WOODRUFF) CREEK NO RECOl DS AVAIL \BT,E 

172 SUMAS RIVER 750 75 400 

173 SUMMIT CREEK 

174 SWELTZER CREEK 7,500 25 1,500 75,000 75.000 

175 SWIFT (COTTONWOOD)CREEK 3,500 
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STREAM 
No. STREAM NAME 

SPECIES 
SOCKEYE CHINOOK COHO PINK CHUM 

176 SWIFT RIVER 

177 TACHIE RIVER 107,000 25 

178 TASEKO RIVER 35,000 750 

179 TATHAM (BELLS) CREEK 1,500 200 

180 THOMPSON CREEK 200 1,500 ' 

181 SOUTH THOMPSON RIVER 100,000+ 15,000 1,500 400 

182 THOMPSON RIVER 1,600 3,500 400 300,000 

183 NORTH THOMPSON RIVER 400 3,500 1,500 

184 TIPELLA SLOUGH 25 25 200 1,500 

185 TORPHY RIVER 1,500 

186 TWENTY MILE CREEK 1,000 200 2 00 200 400 

187 TWENTY-FIVE MILE CREEK 1,000 

188 UNCHA CREEK 200 

189 VEDDAR RIVER 200 200 35,000 250,000 90,000 

190 WEAVER CREEK 35,000 25 7,500 7,500 3,500 

191 WENDEL CREEK NO RECO RDS AVAi: ABLE 

192 WESTROAD (BLACKWATER) RIVER 1,500 200 

193 WHONOCK CREEK 400 7,500 3,500 

194 WILKINSON CREEK 75 200 

195 WILLOW R I V E R ( P R I N C E GEORGE) 750 

196 WORTHS CREEK 400 25 7,500 

197 YALE CREEK 750 75 200 200 75 

198 VALOKOM RIVER 400 75 

199 

200 

201 

202 

203 

204 

205 
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APPENDIX V I I I 

SUPPLEMENTARY SOCIAL CONSIDERATIONS 

S h o u l d a s p e c i f i c p o r t deve lopmen t and t a n k e r r o u t e e v e n t u a l l y 
be d e s i g n a t e d f o r i m p l e m e n t a t i o n on t h i s c o a s t , a number o f s p e c i a l 
s o c i a l c o n s i d e r a t i o n s must be i n c l u d e d i n the p r e - c o n s t r u c t i o n 
e n v i r o n m e n t a l impac t s t a t e m e n t s t a g e . I t w o u l d be n e c e s s a r y t o i d e n t i f y 
p r o t e c t i v e measures f o r e n s u r i n g t h a t a r c h a e o l o g i c a l and h i s t o r i c s i t e s , 
u n i q u e r e c r e a t i o n o p p o r t u n i t i e s and s p e c i a l r e c r e a t i o n uses w o u l d no t be 
l o s t o r damaged. T a b l e V I I I . 1 a r r a y s t h e s e f e a t u r e s by c o a s t a l s e c t i o n , 
and the f o l l o w i n g s u b s e c t i o n s b r i e f l y d e t a i l them. ( J u a n de F u c a and 
N o r t h P u g e t Sound A m e r i c a n s e c t i o n s were no t i n c l u d e d o w i n g t o l i m i t e d 
t i m e f o r d a t a c o l l e c t i o n . ) 

V I I I . 1 ARCHAEOLOGICAL AND HISTORIC SITES 

D a t a on a r c h a e o l o g i c a l s i t e s on t h i s c o a s t were o b t a i n e d from 
the A r c h a e o l o g i c a l O f f i c e o f the P r o v i n c i a l H e r i t a g e C o n s e r v a t i o n B r a n c h ; 
t he numbers o f s i t e s were r e c o r d e d f o r each s e c t i o n o f t he c o a s t l i n e 
( T a b l e V I I I . 1 ) . However , s e v e r a l q u a l i f y i n g s t a t e m e n t s must be made. 
F i r s t , t he A r c h a e o l o g i c a l O f f i c e i s s t i l l i n the p r o c e s s o f i n v e n t o r y i n g 
s i t e s i n B . C . S e c o n d , once a s i t e i s d i s c o v e r e d , a d d i t i o n a l work i n the 
v i c i n i t y c o u l d u n c o v e r more s i t e s so t h a t a h i g h number o f s i t e s m i g h t 
o n l y show where d i g s have been g o i n g on o v e r a p e r i o d o f t i m e . T h i r d , 
t h e r e a r e p o t e n t i a l l y t housands o f u n d i s c o v e r e d s i t e s i n bays and a t 
r i v e r mouths a l o n g the l e n g t h o f the B . C . c o a s t . F i n a l l y , ba sed on 
p r e s e n t k n o w l e d g e , no c o m p r e h e n s i v e q u a l i t a t i v e c o m p a r i s o n o f c o a s t a l 
s i t e s seems p o s s i b l e a t t h i s t i m e . 

C o n s i d e r a t i o n o f h i s t o r i c s i t e s posed s i m i l a r p r o b l e m s . The 
N a t i o n a l H i s t o r i c S i t e s B r a n c h has d e s i g n a t e d some a r e a s i n c o a s t a l B . C . 
as h i s t o r i c ( T a b l e V I I I . 1 ) and has p r o p o s e d s e v e r a l o t h e r s . I n a d d i t i o n , 
t he P r o v i n c i a l H i s t o r i c S i t e s B r a n c h has done l i m i t e d work i n c o a s t a l 
areas and, w h i l e i t may r e c o g n i z e a number of p o t e n t i a l s i t e s t h a t s h o u l d 
be p r o t e c t e d , i t i s no t i n a p o s i t i o n p r e s e n t l y t o p r o v i d e a 
c o m p r e h e n s i v e d e s i g n a t i o n o f them. 

V I I I . 2 UNIQUE RECREATION OPPORTUNITIES 

U n i q u e r e c r e a t i o n o p p o r t u n i t i e s a r e d e f i n e d as a r e a s t h a t o f f e r 
a r e c r e a t i o n e x p e r i e n c e found nowhere e l s e i n the p r o v i n c e . The q u a l i t y 
o f t he r e c r e a t i o n e x p e r i e n c e a t t h e s e s i t e s i s enhanced by the f a c t t h a t 
t hey a r e a l l l o c a t e d o u t s i d e ma jo r p o p u l a t i o n c e n t r e s . Such s i t e s a r e 
o f t e n known o u t s i d e t h e i r p u r e l y l o c a l a r e a and thus t e n d t o be u sed by 
b o t h B r i t i s h C o l u m b i a n s and n o n - r e s i d e n t s a l i k e . Examples o f such 
o p p o r t u n i t i e s a r e p r o v i d e d i n T a b l e V I I I . 1 . A more t h o r o u g h s u r v e y w o u l d 
be r e q u i r e d t o f u l l y document the f u l l range o f u n i q u e r e c r e a t i o n 
o p p o r t u n i t i e s a v a i l a b l e on the West C o a s t . 
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VIII. 3 SPECIAL RECREATION USES 

In the present l i s t i n g , s p e c i a l r e c r e a t i o n uses of c o a s t a l B.C. 
were narrowed down to boating - f i s h i n g and beach a c t i v i t i e s . D i v i n g and 
s h e l l f i s h i n g were not incl u d e d , because r e l a t i v e l y few B r i t i s h Columbians 
p a r t i c i p a t e i n these pasttimes. As shown i n Table V I I I . 1 , key boating 
f i s h i n g areas were noted by c o a s t a l s e c t i o n and beaches were i d e n t i f i e d 
and measured. As t h i s l i s t i s not exhaustive, more d e t a i l e d studies 
would be re q u i r e d to present a l l important areas. 

PREPARED BY: P. Meyer, F i s h e r i e s and Marine S e r v i c e 
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TABLE VIII.1 SUPPLEMENTARY SOCIAL CONSIDERATIONS 

Number of Designated 
Archaeological National Unique Boating- Beaches 

Coastal Section Sites Historic Recreation Fishing (statute 
Identified Sites Opportunities Areas miles) 

Skeena-Queen Charlotte 
Islands 351 
Mainland 

Kitimat-Stikine 33 

Central Coast 

Mt. Waddington 
Mainland (& Island) 
East Island 
West Island 

Comox-Stratheona 
Mainland (& Islands) 

East Island 129 
West Island 

Powell River 163 

Sunshine Coast 63 

Nanaimo 182 

Cowichan Valley 
E a s t I s l a n d 125 
West Island 

Capital 686 

Alberni - Clayoquot 101 

Greater Vancouver 

Squamish-Lillooet 

107 

11 

2 

Naikoon 

Rivers Inlet 

Cape Scott T r a i l 

Desolution 
Sound 

X 

X 

X 

X 
X 

X 

X 

West Coast T r a i l 

West Coast T r a i l X 
Long Beach 

X 

X 

100 

10 

37 

10 

5 

18 

30 

8 

25.4 
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