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INTRODUCTION 

The p r o p o s e d ALCAN gas p i p e l i n e r o u t e runs a l o n g t h e s h o r e s and t h r o u g h 
t h e d r a i n a g e b a s i n s o f many l a k e s i n t h e Yukon. Two l a k e s o f i m p o r t a n c e 
t o t he a r e a a r e K l u a n e and T e s l i n L a k e s . The major c o n c e r n i n t h e s e l a k e s 
was s t a t e d by t h e IWD r e p o r t (June 1977) [ 1 ] . The r e p o r t a s k e d w h e t h e r 
i n c r e a s e d suspended s e d i m e n t l o a d s i n streams and d i r e c t r u n o f f t o t h e 
l a k e s , c a u s e d by 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 the ALCAN gas p i p e ! i n e . w o u l d 
d e g r a d e t h e q u a l i t y o f t h e p r o d u c t i v i t y o f the l a k e s as a f e e d i n g and 
r e a r i n g a r e a f o r t h e r e s i d e n t and m i g r a t o r y f i s h ? 

The Canada C e n t r e f o r I n l a n d Waters Branch was a s k e d t o i n v e s t i g a t e 
t h i s c o n c e r n . The e x p e r t i s e o f o u r group does n o t i n c l u d e f i s h b i o l o g y 
and hence o u r comments p e r t a i n t o t h e p h y s i c a l t r a n s p o r t o f t u r b i d i t y and 
i t s e f f e c t on a l g a l p r o d u c t i v i t y and s i l t a t i o n . U n f ' o r t u n a t e l y t h e l i n k 
between a l g a l p r o d u c t i v i t y and f i s h p r o d u c t i o n i s t o o c o m p l i c a t e d " t o be 
s i m p l y s t a t e d : "more a l g a e - more f i s h " . Our comments, however, may be 
o f use t o f i s h e r i e s b i o l o g i s t s who have an i n t i m a t e knowledge o f t h e 
r e l a t i o n s h i p s o f p r i m a r y p r o d u c t i o n ( a l g a e ) and f i s h p r o d u c t i o n i n 
Kluane and T e s l i n L a k e s . 

We have p r o p o s e d t o answer t h e q u e s t i o n o f t h e e f f e c t o f i n c r e a s e d 
t u r b i d i t y on t h e l a k e s ' l i m n o l o g y by a n s w e r i n g a n o t h e r q u e s t i o n . What 
a r e t h e e x t e n t and e f f e c t s o f t u r b i d i t y plumes and i n p u t s t o t h e l a k e s 
now, and a r e t h e s e p r e s e n t l o a d i n g s l a r g e compared t o p o t e n t i a l l o a d i n g s 
due t o 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 ? 

Between m i l e 340 and 380, t h e p r o p o s e d p i p e l i n e r o u t e f o l l o w s t h e 
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e a s t s h o r e o f T e s l i n Lake i n l a n d o f t h e A l a s k a Highway. From m i l e 
380 t o 440, t h e p r o p o s e d r o u t e runs n e a r t h e M e r e l y and S w i f t R i v e r s which 
e v e n t u a l l y empty i n t o t h i s l a k e . 

Between m i l e 110 and 160, t h e p r o p o s e d p i p e l i n e runs a l o n g t h e s o u t h 
and west s h o r e o f Kluane L a k e , i n l a n d o f t h e highway, as w e l l as i t s 
d r a i n a g e b a s i n e a s t o f t h e v i l l a g e o f K l u a n e . 

Our i n v e s t i g a t i o n had two components: 
An a e r i a l r e c o n n a i s s a n c e o f both l a k e s and d r a i n a g e b a s i n s t o o b s e r v e 
p r e s e n t t u r b i d i t y plumes and t h e i r r e c e i v i n g w a t e r s . T h i s was 
a c c o m p l i s h e d on June 14 ( T e s l i n Lake) and June 15 ( K l u a n e L a k e ) . 
A l i t e r a t u r e s e a r c h o f l i m n o l o g i c a l r e p o r t s on t h e s e l a k e s and t h e 
c o n t a c t i n g o f r e s e a r c h e r s who have worked on t h e w a t e r s o f t h e l a k e s 
o r t h e i r d r a i n a g e b a s i n s . 

(1) 

(2) 

The a c c o u n t t h a t f o l l o w s i s o r g a n i z e d i n t h e f o l l o w i n g manner: 
1) b a s i c l i m n o l o g y 

a) T e s l i n Lake 
b) Kluane Lake 

2) t u r b i d i t y plumes 
a) G e n e r a l plume b e h a v i o u r 
b) T e s l i n Lake 
c ) Kluane Lake 

3) C o n c l u s i o n s 

P r e l i m i n a r y d i s c u s s i o n s w i t h P. S t r i l a e f f and R.O. Lyons (IWD) 
as w e l l as t h e i r s u p p l y i n g us w i t h maps g r e a t l y a s s i s t e d o u r work. The 
f i e l d c o - o r d i n a t i o n and a i r p l a n e c h a r t e r s were a r r a n g e d by Ed Oswald 
(EMS-YIPES o f f i c e ) who made o u r b r i e f t r i p s u c c e s s f u l . 
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BASIC LIMNOLOGY 

a) T e s l i n Lake 

T e s l i n Lake i s a l a r g e , n arrow, i n t e r m o n t a n e l a k e o f c o n s i d e r a b l e 
i m p o r t a n c e t o t h e a r e a S.E. o f W h i t e h o r s e and t o t h e P a c i f i c salmon which 
m i g r a t e t h r o u g h i t t o t r i b u t a r y s t r eams i n i t s d r a i n a g e b a s i n . I t 
s u p p o r t s a commercial and r e c r e a t i o n a l f i s h e r y . The f o l l o w i n g b a s i c 
l i m n o l o g i c a l d a t a i s p e r t i n e n t t o f u r t h e r d i s c u s s i o n : 

1) a r e a — 337 km^ • [21 
2) volume %20 km^ [3 ] 
3) mean d e p t h 59 m [2 ] 
4) maximum de p t h 214 m [2 ] 
5) a v e r a g e w a t e r l e v e l f l u c t u a t i o n 4 5 m [ 2 ] 
6) h y d r a u l i c y i e l d 28 .9 m [2 ] 
7) t h e o r e t i c a l w a t e r r e s i d e n c e t ime . 2 1 y r s 
8) t y p i c a l s p e c i f i c c o n d u c t a n c e 100-130 m i c r o mhos/cm 

B a s i c a l l y t h e l a k e i s a r a p i d l y f l u s h e d , c l e a r , s o f t w a t e r l a k e . T h i s 
means t h a t any s h o r t t e r m i n c r e a s e i n n o n - s e t t l e a b l e t u r b i d i t y o r c h e m i c a l 
c o n s t i t u e n t ( e g . p h o s p h a t e s ) w i l l n o t p e r s i s t f o r any l e n g t h o f t i m e . 
N a t u r a l c o n c e n t r a t i o n s would be r e - e s t a b l i s h e d w i t h i n a p p r o x i m a t e l y two 
r e s i d e n c e t i m e s o r 4.2 y e a r s . Because o f t h e c l e a r n a t u r e o f main body 
o f T e s l i n Lake ( < l J T U ) i t can be assumed t h a t t h e m a j o r i t y o f t u r b i d i t y 
e n t e r i n g t h e l a k e i s o f a g r a i n s i z e w hich e v e n t u a l l y s e t t l e s o u t o r t h a t t h e 
a b s o l u t e l o a d i n g o f suspended s e d i m e n t s i s d i l u t e d by l a r g e volumes o f 
c l e a r i n p u t w ater. I t i s s u s p e c t e d t h a t f o r a r e a s o f t h e l a k e n o t a f f e c t e d 
by l o c a l t u r b i d i t y plumes, t h e a l g a l p r o d u c t i v i t y i s n o t l i m i t e d by low 
l i g h t p e n e t r a t i o n a t t h e p r e s e n t t i m e . 

Shore e r o s i o n and w a t e r borne t u r b i d i t y a r e t h e u s u a l s o u r c e s o f 
t u r b i d i t y i n l a k e s . A l t h o u g h t h e w a t e r l e v e l f l u c t u a t e s c o n s i d e r a b l y . 



t h e e x t e n t o f s h o r e e r o s i o n i s i n s i g n i f i c a n t even i n a r e a s o f u n s t a b l e 
banks ( e g . Brooks Brook t o Johnsons C r o s s i n g ) d u r i n g h i g h w a t e r i n June. 
The major s o u r c e o f t u r b i d i t y i n t h e n o r t h e r n h a l f o f t h e l a k e i s t h e 
N i s u t l i n R i v e r w h i c h e m p t i e s f i r s t i n t o N i s u t l i n Bay and t h e n i n t o t h e 
main body o f t h e l a k e t h r o u g h a narrows a t t h e t o w n s i t e o f T e s l i n . The 
d i s t r i b u t i o n and e f f e c t o f t h i s t u r b i d i t y w i l l be d i s c u s s e d l a t e r i n t h i s 
r e p o r t . The s t r e a m s and r i v e r s run a t t h e i r maximum d i s c h a r g e s and 
a t t e n d a n t t u r b i d i t y i n June. 

b) Kluane Lake 

Kluane Lake i s a l a r g e l a k e o f complex morphology r e s i d i n g i n t h e 
Shakwak T r e n c h o f s o u t h w e s t e r n Yukon. T h e r e i s a r e c r e a t i o n a l f i s h e r y on 
the l a k e and t h e s u r r o u n d i n g a r e a has l a r g e w i l d l i f e p o p u l a t i o n s . 

B a s i c L i m n o l o g y : 
1) a r e a 408 km^ [ 2 ] 
2) volume 16 km""* 
3) maximum d e p t h 89 m [ 4 ] 
4) a v e r a g e w a t e r l e v e l f l u c t u a t i o n 1.7 m [ 2 ] 
5) h y d r a u l i c y i e l d 5.5 m [ 2 ] 
6) t h e o r e t i c a l w a t e r r e s i d e n c e t i m e 7.2 y r s * 
7) t y p i c a l s p e c i f i c c o n d u c t a n c e 230 m i c r o mhos/cm 

* The volume was c a l c u l a t e d u s i n g an assumed mean de p t h o f 40 m e t e r s . 
The r e s i d e n c e t i m e i s c a l c u l a t e u s i n g t h i s c a l c u l a t e d volume. 

B a s i c a l l y t h e l a k e i s a s l o w l y f l u s h e d ; t u r b i d ^ h a r d w a t e r l a k e . -
The major t u r b i d i t y s o u r c e i s t h e g l a c i a l " r o c k f l o u r " o f t h e Kuskawalsh 
G l a c i e r w h i c h f e e d s t h e major i n p u t r i v e r t o Kluane L a k e , t h e S l i m s R i v e r . 
The peak f l o w (and pre s u m a b l y t u r b i d i t y ) o f t h e S l i m s R i v e r o c c u r s i n 
August. A t t h a t t i m e t h e m a j o r i t y o f t h e s m a l l s t r e a m s on t h e west s i d e 
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o f t h e l a k e a r e d r y . The t u r b i d n a t u r e o f t h e l a k e i s p r o b a b l y m a i n t a i n e d 
b e c a u s e o f t h e v e r y f i n e n a t u r e o f " g l a c i a l f l o u r " and t h e c o i n c i d e n c e 
o f t h e ma j o r w a t e r and t u r b i d i t y i n p u t s . 

T h e r e was some s h o r e e r r o s i o n i n e v i d e n c e on t h i s l a k e i n June. 
P o s s i b l y d u r i n g h i g h w a t e r i n A u g u s t g r e a t e r s h o r e e r r o s i o n would t a k e 
p l a c e b ut i t would be i n s i g n i f i c a n t compared t o t h e S l i m s R i v e r i n p u t a t 
t h a t t i m e . A t t h e s u r f a c e t u r b i d i t y v a l u e s seen i n J u n e , i t i s p r o b a b l e 
t h a t low l i g h t p e n e t r a t i o n would l i m i t t h e p r o d u c t i v i t y o f a l g a e i n t h e 
a b s e n c e o f o t h e r f a c t o r s ( e g . low n u t r i e n t s ) . 

Any l a r g e i n c r e a s e s i n d i s s o l v e d c h e m i c a l c o n s t i t u e n t s o r non-
s e t t l e a b l e t u r b i d i t y i n t h e l a k e w i l l t a k e q u i t e a l o n g t i m e t o f l u s h 
o u t i f w a t e r renewal i s t h e "only p r o c e s s r e m o v i n g t h e c o n s t i t u e n t i n y 
mind. O r i g i n a l c o n d i t i o n s c o u l d t a k e up t o 14 y e a r s t o be r e - e s t a b l i s h e d . 
I f t h e c a l c u l a t e d r e s i d e n c e t i m e i s t o o l o n g b e c a u s e o f o u r a s s u m p t i o n 
o f a 40 meter mean d e p t h , t h e r e c o v e r y t i m e c o u l d be much s h o r t e r . 

TURBIDITY PLUMES 

a) G e n e r a l Plume B e h a v i o u r 

The a c c u r a t e a s s e s s m e n t o f t h e p h y s i c a l p r o b l e m o f i n c r e a s e d t u r b i d i t y 
e n t e r i n g a l a k e would r e q u i r e a knowledge o f t h e t e m p e r a t u r e s t r u c t u r e , 
dynamics and p a r t i c l e s e t t l i n g r a t e s w hich i s u n a v a i l a b l e [ 3 ] , [ 5 ] . 
The comments i n t h i s s e c t i o n a r e t h e r e f o r e t h e r e s u l t s o f t h e o r y and t h e 
o b s e r v a t i o n s o f t h e two l a k e s t a k e n f r o m a f l o a t p l a n e . S i n c e most o f 
t h e i n c r e a s e d s e d i m e n t w i l l be t r a n s p o r t e d . i n t o t h e l a k e s v i a c r e e k s and 
r i v e r s , t h e d i s c u s s i o n w i l l m a i n l y c o n c e r n i t s e l f w i t h a t u r b i d plume 
e n t e r i n g t h e l a k e . 

A plume e n t e r i n g a l a k e w i l l e x p e r i e n c e h o r i z o n t a l and v e r t i c a l 
m i x i n g r e s u l t i n g from t u r b u l e n c e g e n e r a t e d by t h e v e l o c i t y s h e a r . The 
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e x t e n t o f m i x i n g w i l l i n p a r t depend upon t h e t h e r m a l s t r a t i f i c a t i o n o f 
t h e l a k e s i n c e t h e e x i s t e n c e o f a t h e r m o c l i n e can i n h i b i t v e r t i c a l 
p r o c e s s e s and i n t h i s c a s e t h e plume would l i k e l y e x t e n d o u t h o r i z o n t a l l y . 
The m i x i n g may n o t o c c u r e n t i r e l y a t t h e s u r f a c e s i n c e d e n s i t y i s 
i n c r e a s e d s l i g h t l y by t u r b i d i t y and t h e plume might s i n k and mix w i t h i n 
the l a k e . T u r b i d i t y ' s e f f e c t on d e n s i t y w i l l be g r e a t e s t when t h e l a k e 
t e m p e r a t u r e i s n e a r 4°C where t h e e f f e c t s o f t e m p e r a t u r e on d e n s i t y a r e 
m i n i m i z e d . 

Once i n t h e l a k e , t h e plume w i l l be a c t e d upon by c u r r e n t s , waves and 
t h e c o r i o l i s f o r c e . The c o r i o l i s f o r c e w i l l c a u s e a f l o w t o d e f l e c t t o t h e 
r i g h t o f i t s i n t e n d e d p a t h . C u r r e n t s w i l l a d v e c t a t u r b i d i t y c l o u d a l o n g 
t h e l a k e and p o s s i b l y t h e l a t e r a l s h e a r w i l l c a u s e h o r i z o n t a l e d d i e s which 
w i l l d i f f u s e t h e t u r b i d i t y outward o r e n t r a i n c l e a r e r w a t e r i n t o t h e c l o u d 
so as t o d i l u t e i t . D u r i n g p e r i o d s o f h i g h winds t h e wave f i e l d p r o d u c e d 
might c o n f i n e a plume t o t h e l a k e ' s edge where the l i t t o r a l c u r r e n t s 
i n d u c e d by b r e a k i n g waves w i l l t r a n s p o r t t h e t u r b i d i t y p a r a l l e l t o t h e 
s h o r e . Because o f t h e e n e r g y p r e s e n t i n t h e t u r b u l e n c e p r o d u c e d by 
b r e a k i n g waves, t h e t u r b i d i t y w i l l t e n d t o remain i n s u s p e n s i o n and be 
t r a n s p o r t e d f a i r l y l a r g e d i s t a n c e s . 

In g e n e r a l t u r b u l e n c e t e n d s t o keep p a r t i c u l a t e s i n s u s p e n s i o n , 
a l l o w i n g them t o be t r a n s p o r t e d g r e a t e r d i s t a n c e s . W i t h o u t t u r b u l e n c e , 
m a t t e r w i l l s e t t l e o u t f a i r l y r a p i d l y d e p e n d i n g on s i z e , b u oyancy, sha p e , 
e t c . 

With the p r e v i o u s d i s c u s s i o n i n mind, l e t us examine t h e o b s e r v a t i o n s 
on t h e two l a k e s . 

b) T e s l i n Lake 

The major s o u r c e o f t u r b i d i t y i n T e s l i n Lake when t h e o b s e r v a t i o n s were 
made was the N i s u l t a n R i v e r which e m p t i e s i n t o T e s l i n Lake v i a N i s u l t a n Bay. 
T h e r e i s immediate m i x i n g o f t h e t u r b i d r i v e r w a t e r i n t h e bay and a t t h e 
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e n t r a n c e t o t h e l a k e t h e w a t e r a p p e a r e d u n i f o r m l y t u r b i d {'\A JTU) a l t h o u g h 
t h e r e might be a s l i g h t l y h i g h e r v a l u e o f t u r b i d i t y a l o n g t h e n o r t h e r n 
s h o r e . P i c t u r e TI shows t h e plume e n t e r i n g t h e l a k e and m i x i n g w i t h 
c l e a r e r (<1.0 JTU) l a k e water. The plume i s a d v e c t e d a l o n g t h e e a s t 
s h o r e b e c a u s e o f t h e c o r i o l i s e f f e c t . T h e r e was n o t a s t r o n g wave f i e l d 
p r e s e n t d u r i n g o b s e r v a t i o n and t h e p a r t i c u l a t e s w i l l s e t t l e o u t f a i r l y 
q u i c k l y i n the a b s e n c e o f t u r b u l e n c e w i t h a t u r b i d i t y v a l u e o f a b o u t 
2 JTU b e i n g measured n o r t h o f Fox Creek a l o n g t h e e a s t s h o r e . 

T h e r e was a s e c o n d a r y s o u r c e o f t u r b i d i t y i n T e s l i n Lake d u r i n g 
o u r o b s e r v a t i o n s : Deadman Creek. The t u r b i d i t y plume from t h i s s o u r c e was 
o f c o m p a r a t i v e l y m i n o r e x t e n t . 

Wind d a t a [ 6 ] - f r o m T e s l i n a i r p o r t show t h e w i n d s i n t h e a r e a t e n d • 
t o a l i g n t h e m s e l v e s w i t h t h e l a k e , coming from t h e s o u t h o r s o u t h w e s t 
d u r i n g t h e f r e s h e t p e r i o d . T h i s s h o u l d t e n d t o keep t h e t u r b i d i t y plumes 
e n t e r i n g t h e l a k e shorebound. 

In g e n e r a l t h e m a t e r i a l s b e i n g washed i n t o T e s l i n Lake a p p e a r t o 
s e t t l e o u t r e a s o n a b l y q u i c k l y w i t h a s m a l l a r e a a f f e c t e d by t h e plume. 

c) K l u a n e Lake 

Kluane Lake i s g l a c i a l l y f e d w i t h t h e i n c o m i n g w a t e r c o n t a i n i n g a 
l a r g e amount o f " r o c k f l o u r " . T h i s t y p e o f m a t e r i a l , b e c a u s e o f i t s f i n e 
n a t u r e , t e n d s t o s t a y i n s u s p e n s i o n l o n g e r . Thus, Kluane Lake a p p e a r s 
t o be q u i t e t u r b i d . The major s o u r c e o f t u r b i d i t y f o r K l u a n e Lake i s 
t h e S l i m s R i v e r w h i c h has a v e r y e x t e n s i v e , muddy d e l t a ( K l ) . In f a c t , 
most streams e n t e r i n g t h e l a k e have w e l l - d e v e l o p e d a l l u v i a l f a n s . 

P i c t u r e K2 shows t h e mouth o f t h e S l i m s R i v e r and i t s t u r b i d w a t e r s 
('̂ 5̂ JTU) e n t e r i n g t h e l a k e . I t moves t o t h e e a s t s h o r e and i s compressed 
a g a i n s t i t . The edge o f t h e plume shows a l a r g e meander perhaps i n d u c e d 
by t h e h o r i z o n t a l s h e a r and a t t h e v e r y s m a l l s c a l e s t h e r e a r e w i s p s as 
c l e a r e r w a t e r i s e n t r a i n e d ( K 3 ) . The plume i s c o n f i n e d t o a narrow band 
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a f t e r C h r i s t m a s Bay and i t s c o l o u r has a l m o s t merged w i t h l a k e w a t e r a t 
C u l t u s Creek. 

O t h e r s o u r c e s o f t u r b i d i t y f o r t h e l a k e a r e t h e numerous c r e e k s a l o n g 
t h e w e s t e r n s h o r e d r a i n i n g t h e S t . E l i a s Range: Congdon C r e e k , Lewis 
C r e e k , H a l f b r e e d C r e e k , Bock's Creek and Mine's Creek. The plumes were 
o f l e s s e r e x t e n t t h a t t h a t o f t h e S l i m ' s . On t h e day o f o b s e r v a t i o n t h e r e 
was a f a i r l y s t r o n g (15 k t ) s o u t h e a s t wind and t h e plumes t e n d e d t o be 
c o n f i n e d t o t h e w e s t e r n s h o r e . P i c t u r e K4 which i s o f t h e plume from 
Congdon Creek i s an example o f t h i s c o n f i n e m e n t . 

T h e r e a p p e a r e d t o be some i n d i c a t i o n o f beach e r o s i o n by t h e 
wave f i e l d and s u b s e q u e n t l i t t o r a l t r a n s p o r t ( K 5 ) . In a d d i t i o n , t h e r e 
a p p e a r e d t o be some s u b s u r f a c e t u r b i d i t y w hich was not a f f e c t e d g r e a t l y 
by t h e l o c a l wave f i e l d ( K 6 ) . 

Near Burwash L a n d i n g , away from l o c a l s o u r c e s , t h e t u r b i d i t y o f t h e 
l a k e i s about 1 JTU so t h a t a g r e a t d e a l o f t h e suspended m a t e r i a l has 
s e t t l e d b e f o r e t h e w a t e r i s removed f r o m t h e l a k e . 

Wind d a t a f o r Kluane Lake [6]"show t h e dominant d i r e c t i o n s d u r i n g 
t h e f r e s h e t p e r i o d i n June t o be s o u t h w e s t a t t h e s o u t h e r n end o f t h e 
l a k e and e a s t o f Burwash L a n d i n g . The d i r e c t i o n o f winds midway a l o n g t h e 
l a k e i s not known. However, e a s t e r l y winds w i l l t e n d t o p r e s s t u r b i d i t y 
a g a i n s t t h e w e s t e r n s i d e o f t h e l a k e . A t t h e s o u t h e r n end o f t h e l a k e t h e 
wind p a t t e r n d u r i n g A u g u s t , t h e peak i n t h e S l i m s R i v e r f l o w , i s e i t h e r 
s o u t h w e s t o r n o r t h w e s t . S o u t h w e s t e r l y winds w i l l a c t t o c o n t a i n t h e S l i m s 
R i v e r f l o w a g a i n s t the e a s t e r n s h o r e w h i l e t h e l i t t o r a l d r i f t p r o d u c e d , 
by t h e wave f i e l d w i l l a d v e c t i t downlake. N o r t h w e s t e r l y winds w i l l a l s o 
p r o b a b l y keep t h e S l i m s a g a i n s t t h e e a s t e r n s h o r e ; t h e f l o w s h o u l d n o t 
e x t e n d as f a r down l a k e , but r a t h e r be c o n t a i n e d n e a r t h e r i v e r mouth. .. 

The t u r b i d i t y i n Kluane Lake has a major s o u r c e i n t h e S l i m s R i v e r 
and s e v e r a l m i n o r s o u r c e s i n t h e numerous c r e e k s a l o n g t h e w e s t e r n s i d e 
o f t h e l a k e . The p h y s i c a l s y s t e m i n c l u d i n g m e t e o r o l o g y i s a c t i v e . B e c ause 
o f t h i s and b e c a u s e o f t h e n a t u r e o f t h e m a t e r i a l t h e e n t i r e l a k e i s q u i t e 
t u r b i d . 



CONCLUSIONS 

1) The n a t u r a l t u r b i d i t y l o a d i n g s t o K l uane Lake v i a t h e S l i m s R i v e r 
a r e v e r y l a r g e . The t u r b i d i t y plume a t N i s u t l i n Bay i s T e s l i n Lake 
i s a s i g n i f i c a n t f e a t u r e o f t h e l a k e . Compared t o t h e s e n a t u r a l 
i n p u t s , t h e i n c r e a s e s i n t u r b i d i t y i n p u t s c a u s e d by c o n s t r u c t i o n o r 
m a i n t e n a n c e o f t h e p r o p o s e d ALCAN p i p e l i n e w i l l p r o b a b l y be s l i g h t 
f o r t h e f o l l o w i n g r e a s o n s : 

a) T u r b i d i t y i n p u t s a r e c o n t r o l l e d m o s t l y by w a t e r f l o w . 
Hence t h e m a t e r i a l s d i s t u r b e d by p i p e l i n e c o n s t r u c t i o n w i l l 
most e f f e c t i v e l y be t r a n s p o r t e d d u r i n g h i g h f l o w p e r i o d s i n 
t h e d i s t u r b e d s t r e a m s . These h i g h f l o w s a r e a l r e a d y a s s o c i a t e d 
w i t h h i g h t u r b i d i t i e s and hence r e l a t i v e i n c r e a s e s w i l l be 
s m a l l . A l s o , t h e t i m i n g o f t u r b i d i t y i n p u t s due t o p i p e l i n e 
c o n s t r u c t i o n , w i l l p r o b a b l y be c o - i n d i c e n t w i t h t h e n a t u r a l 
i n p u t s . • 

I f t u r b i d i t y i n p u t s a r e i n c r e a s e d d u r i n g low f l o w p e r i o d s , 
t h e volume dependence o f t u r b i d i t y plume s p r e a d i n g w i l l work t o 
l i m i t t h e g e o g r a p h i c a l e x t e n t o f t h e s e i n p u t s t o t h e d e l t a 
f r o n t s . Mhe s i l t a t i o n r a t e a t t h e d e l t a f r o n t s would be 
" g r e a t e r t h a n t h e n a t u r a T r a t e f o r t h a t t i m e -peri_Qjl.-^ 

b) The g r a i n s i z e o f t h e m a t e r i a l s d i s . t u r b e d d u r i n g c o n s t r u c t i o n 
may be l a r g e r t h a n t h e n a t u r a l t u r b i d i t y f r o m t h e s t r e a m and 
d r a i n a g e b a s i n . T h i s would l i m i t t h e s i t e s o f d e p o s i t i o n o f 
t h i s s uspended s e d i m e n t t o a r e a s c l o s e t o t h e d e l t a f r o n t s . 
The m a i n t e n a n c e o f t h e A l a s k a Highway does n o t c a u s e t u r b i d i t y 
i n p u t s w hich a r e s i g n i f i c a n t compared t o n a t u r a l i n p u t s l i k e 
t h e S l i m s and N i s u l t i n Rivers.. By a n a l o g y , we s u s p e c t t h a t 
p i p e l i n e r i g h t o f way m a i n t e n a n c e w i l l n o t p r o d u c e s i g n i f i c a n t 
t u r b i d i t y i n p u t s . 

2) The a l g a l p r o d u c t i v i t y o f both l a k e s w i l l n o t be r e d u c e d s i g n i f i c a n t l y 

0 
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by c o n s t r u c t i o n o r mai n t e n a n c e o f t h e p i p e l i n e because t u r b i d i t y i n c r e a s e s 
on a l a k e w i d e b a s i s w i l l n o t o c c u r f o r r e a s o n s d e s c r i b e d i n s e c t i o n 2 o f 
t h i s a c c o u n t . 

3) We have n o t made any c o n c l u s i o n p e r t a i n i n g t o i n c r e a s e d s i l t a t i o n 
e f f e c t s on f i s h b e h a v i o u r o r s u r v i v a l . CThcreased^Ti'lTaTioTfTs on 1 y~\ 
p r e d i c t e d t o o c c u r n e a r t h e s t r e a m d e l t a and may o n l y be s i g n i f i c a n t \ "̂ ^̂ ^ 
d u r i n g low f l o w p e r i o d s . — 

4) We do n o t recommend t h a t d e t a i l e d l i m n o l o g i c a l r e s e a r c h be done t o 
a s s e s s t h e e f f e c t s o f i n c r e a s e d t u r b i d i t y on t h e o v e r a l l p r o d u c t i v i t y 
o f K l u a n e and T e s l i n Lakes because o f c o n c l u s i o n ( 2 ) . 

5) S u g g e s t e d a r e a f o r i n v e s t i g a t i o n i s t h e f o l l o w i n g : 
a) F i s h b e h a v i o u r m o d i f i c a t i o n i n t h e streams and t h e i r d e l t a s 

c a u s e d b y ( ' e l e v a t e d t u r b i d i t y ) d u r i n g low f l o w p e r i o d s . 





K2 Slims River mouth 

1 



K4 Congdon Creek showing sediment plume 

K5 Kluane Lake near Bocks Creek 



Subsurface t u r b i d i t y near Lewis Creek 



REFERENCES 

IWD ( P a c i f i c & Yukon). (June 3, 1977) A l a s k a Highway P i p e l i n e 
I n v e s t i g a t i o n s - P r e l i m i n a r y R e p o r t . 

Canadian N a t i o n a l Committee o f t h e I n t e r n a t i o n a l M y d r o l o g i c a l Decade. 
(1974) C a n a d i a n S u r v e y on t h e l i a t e r B a l a n c e o f L . k e s . 

Clemens, W.A., R.V. Boughton and J.A. R a t t e n b u r y . (1944) A 
P r e l i m i n a r y R e p o r t on a F i s h e r y S u r v e y o f T e s l i n Lake, B r i t i s h 
Columbia. R e p o r t o f P r o v i n c i a l F i s h e r i e s Department, 1944. 

Wickstrom, R. (1977) P e r s o n a l communication. Canadian W i l d l i f e 
S e r v i c e , W i n n i p e g , M a n i t o b a . 

B r y a n , M.L. (1974) S e d i m e n t a t i o n i n Kluane Lake. I c e f i e l d Ranges 
Research P r o j e c t , S c i e n t i f i c R e s u l t s : Volume 4 American G e o g r a p h i c a l 
S o c i e t y . 

E m s l i e , J . (1977) P e r s o n a l communication. 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 , V a n c o u v e r , B.C. 


