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S i r s :  

The Federa l -Prov inc ia l  Task Force i s  p leased t o  p resen t  t h e  Summary Report  
on Sources and E f f e c t s  o f  A lga l  Growth, Colour, Foaming, and F i s h  T a i n t i n g  
i n  t he  Thompson R i ve r  System. Technical  r e p o r t s  c o n t a i n i n g  d e t a i l e d  data, 
i n t e r p r e t a t i o n s ,  and recomnendations w i l l  be pub l i shed  by t h e  p a r t i c i p a t i n g  
agencies. A l i s t  o f  agencies and t h e i r  r espec t i ve  f i e l d s  o f  s tudy f o l l ows .  
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r e c e n t  inc reases  i n  a l g a l  biomass immediately downstream o f  Kamloops Lake 
a r e  t he  r e s u l t  o f  increased n u t r i e n t  discharges t o  t h e  system by 
Weyerhaeuser o f  Canada L im i t ed  and the  City o f  Kamloops. A major r educ t i on  
o f  phosphorus f rom these p o l l u t i o n  sources i s  the o n l y  o p t i o n  a v a i l a b l e  t o  
e f f e c t  a r e d u c t i o n  o f  a l g a l  biomass downstream o f  Kamloops Lake. 
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1 INTRODUCTION 

I n  e a r l y  1971, compla in ts  f rom the  p u b l i c  about d e t e r i o r a -  

t i n g  water  q u a l i t y  i n  the  Thompson R i ve r  system were rece ived  by severa l  

government agencies. These r e p o r t s  noted t h a t  the  r i v e r  water  had be- 

come dark  brown i n  appearance and t h a t  f r equen t  foam patches appeared on 

Kamloops Lake and i n  q u i e t  edd ies o f  the  Thornpson R i ve r .  Many people 

a l s o  observed the "dark  brown growth" on the  r i v e r  bot tom downstream o f  

Kamloops Lake. Residents of t he  area and v i s i t o r s  cemplained t h a t  be- 

cause of the  a l q a l  growth the  r i v e r  bot tom had become ex t reme ly  s l i p p e r y  

which made f i s h i n g  and o t h e r  r e c r e a t i o n a l  a c t i v i t i e s  d i f f i c u l  t. There 

was a l s o  concern t h a t  t h i s  growth cou ld  reduce o r  des t roy  the  f i s h  o f  

the  Thompson R i ve r  through r e d u c t i o n  i n  egg s u r v i v a l  and d e s t r u c t i ~ n  of 

f i s h  food organisms. F i s h  caught f rom the  Thompson R i ve r  downstream o f  

Kamloops Lzke were r e p o r t e d  t o  have o b j e c t i o n a b l e  f l a v o u r  and odour. 

Many o f  the  r e s i d e n t s  o f  t h i s  area were concerned about l o s s  o f  revenue 

b rough t  i n t o  the area by the  t o u r i s t  f i s h e r y .  

!n response t o  these observa t ions  and compla in ts ,  an immediate 

s h o r t - t e r m  s tudy  o f  t he  Nor th  and South Thompson r i v e r s ,  Kamloops Lake, 

and the  Thorr~pson R i ve r  was c a r r i e d  o u t  i n  the s p r i n g  o f  1973 by an ad hoc 

Federal  - P r o v i n c i a l  committee . Data ava i  l a b l e  f rom prev ious  years  and 

data on chemical and b i o l o g i c a l  samples c o l l e c t e d  d u r i n g  the s p r i n g  o f  

1973 were analyzed t o  determine the  sources o f  co l ou r ,  foaming agents, 

b i o l o g i c a l  growth, and f i s h - t a i n t i n g  substances. Based on these data, a 

p r e l  im ina ry  commi t t e e  r e p o r t  was presented i n  May, 1973. Conclusions and 

recommendations o f  t h a t  r e p o r t  a re  summarized below: 

( 1  ) The inc reased  c o l o u r  i n  the  Thompson R i ve r  was due t o  the 

e f f l u e n t  d ischarged by Weyerhaeuser Canada L t d .  It was 

recommended t h a t  t he  D i r e c t o r  o f  the  P o l l u t i o n  Con t ro l  Branch 

shou ld  g i ve  cons ide ra t i on  t o  r e q u i r e  c o l o u r  r educ t i on  i n  the 

p u l p  r n i l l  e f f l u e n t .  

( 2 )  Ta in ted  f i s h  were found i n  the  Thompson R iver ,  b u t  those sub- 

s tances which caused o f f - odou r  and o f f - f l 3 v o u r  o f  f i s h  were 

n o t  p o s i t i v e l y  i d ~ n t i  f i e d .  



( 3 )  The source of t h e  foam on t h e  Thompson R i v e r  was unknown. 

( 4 )  The i n c r e a s e d  a l g a l  growth was t e n t a t i v e l y  e x p l a i n e d  by the  

n u t r i e n t s  p r e s e n t  i n  t h e  water .  N u t r i e n t  c o n c e n t r a t i o n s  were 

n o t  a t t r i b u t e d  t o  any one source.  

( 5 )  It was recommended t h a t  a  j o i n t  Federal - P r o v i n c i a l  Task Force 

determine the  source and e f f e c t s  o f  n u t r i e n t s ,  foaming agents,  

and f is t ;  t a i n t i n g  substances on t h e  Thompson R i v e r  system 

i n c l u d i n g  Kamloops Lake. 

I n  t h e  f a l l  o f  1973, a  Federal  - P r o v i n c i a l  Task Force was 

formed c o n s i s t i n g  o f  t h e  f o l l o w i n g  r e p r e s e n t a t i v e s :  

B r i t i s h  Columbia Environment Canada 

Pol  1  u t i o n  C o n t r o l  Branch Environmental  P r o t e c t i o n  S e r v i c e  
F i  sh and W i  1  d l  i f e  Branch F i s h e r i e s  and Marine S e r v i c e  
Department o f  A g r i c u l  t u r e  Environmental  Management S e r v i c e  
F o r e s t r y  Serv ice  I n t e r n a t i o n a l  P a c i f i c  Salmon 
Department o f  Heal t h  / F i s h e r i e s  Commission 

A  da ta -co l  l e c t i o n  program was i n i t i a t e d  and c o n t i n u e d  t o  the  

s p r i n g  o f  1975. Th is  r e p o r t  c o n t a i n s  a  summary o f  t h e  s tudy  r e s u l  t s  

concern ing t h e  wa te r  qua1 i t y  o f  t h e  Thompson R i v e r  and the  1  imnol ogy o f  

Kamloops Lake. I n d i v i d u a l  submissions o f  d a t a  c o l l e c t e d  and d e t a i l e d  

d i s c u s s i o n s  and r e s u l t s  w i l l  be p resen ted  i n  a  t e c h n i c a l  r e p o r t .  



2  EUTROPHICATION 

Nuisance a l g a l  growths i n  n a t u r a l  waters  are a lmost  i n v a r i a b l y  

assoc ia ted  w i t h  an excess ive supply  o f  n i t r o g e n  o r  phosphorus. 

A l a r g e  n u t r i e n t  supply  ( n i t r o g e n  and phosphorus) t o  Kamloops 

Lake and t h e  Thompson R i v e r  i s  d ischarged f rom two p o i n t  sources, the 

City o f  Kaml oops and Weyerhaeuser Canada L im i  ted.  

2.1 Kaml oops Lake 

Lakes can be c l a s s i f i e d  as eu t roph i c ,  mesot rophic  o r  o l i g o -  

t r o p h i c .  A  e u t r o p h i c  l a k e  i s  n u t r i e n t  en r i ched  w i t h  h i g h  a l g a l  produc- 

t i v i t y ,  w h i l e  an o l i g o t r o p h i c  l ake  i s  n u t r i e n t  poor  w i t h  v e r y  low a l g a l  

p r o d u c t i v i t y .  A  mesot rophic  l ake  has an i n t e rmed ia te  l e v e l  o f  a1 ga l  

p r o d u c t i v i  t y .  I 

A1 gae 

Resul t s  o f  quan t i  t a t i v e  a1 ga l  de te rm ina t i  ons show t h a t  

Kamloops Lake i s  an 01 i g o t r o p h i  c  l ake .  The low b i o l o g i c a l  p r o d u c t i v i t y  

o f  Kamloops Lake i n  summer i s  s t r o n g l y  i n f l u e n c e d  by 1  i g h t  l i m i t a t i o n  

caused by n a t u r a l  r i v e r  t u r b i d i t y  and by m i x i ng  o f  a lgae t o  depths many 

t imes g r e a t e r  than t he  depth o f  l i g h t  pene t ra t i on .  I n  t h e  w i n t e r ,  the 

low wate r  temperatures i n h i  b i  t p roduc t i on .  The phy top lank ton  spec ies 

composi t ion i s  c h a r a c t e r i s t i c  o f  o l i g o t r o p h i c  c o n d i t i o n s  and no 

nuisance blooms occur  a t  present .  14atural peaks i n  a l g a l  biomass and 

p r ima ry  p r o d u c t i v i t y  occur  i n  l a t e  August and September when the bu l k  

o f  the  n u t r i e n t s  i n  the  water a re  f r om  d i f f u s e  sources throughout  the 

watershed and a re  assoc ia ted  w i t h  d e c l i n i n g  f lows .  I t  f o l l o w s  t h a t  

Kamloops Lake w i l l  show a  slow response t o  increases i n  n u t r i e n t s  f rom 

p o l l u t i o n  sources, and hence w i l l  con t inue  t o  be r e l a t i v e l y  i n s e r i s i t i v e  

t o  increased n u t r i e n t  i n p u t s  i n  the  f u t u r e ,  

Benth ic  a1 ga l  p roduc t i on  around t he  nearshore areas o f  Kamloops 

Lake i s  n o t  h i g h  a t  present ,  b u t  f u r t h e r  growth may occur  i n  some areas 

i f  n u t r i e n t  i n p u t s  t o  t h e  l ake  a re  increased. However, such p roduc t i on  



w i l l  be r e s t r i c t e d  p r i m a r i l y  t o  a  s h o r t  p e r i o d  i n  the  s p r i n g  because o f  

t h e  f l u c t u a t i o n s  i n  water  l e v e l  t h a t  c h a r a c t e r i z e  the  l ake .  

N i t r ogen  - 

The uptake o f  n i t r a t e  by Kamloops Lake phy top lank ton  d u r i n g  

August and September does n o t  reduce t he  n i t r a t e  concen t ra t i on  i n  t he  

o u t f l o w i n g  e p i l  i r r~n ion  water  (warmer upper l a y e r )  s i g n i f i c a n t l y  below 

t h a t  o f  t he  i n f l o w i n g  water .  Thus t h e  l a k e  i s  i n e f f e c t i v e  i n  immob i l i z i ng  

the  l a r g e l y  n a t u r a l  n i t r a t e  i n p u t  o f  t he  summer months. The p o i n t  source 

l oad ings  o f  n i t r a t e  i n  the  Kamloops area o n l y  increase t he  n i t r a t e  con- 

c e n t r a t i o n s  approx imate ly  8% d u r i n g  the  l o w - f l o w  p e r i o d  (January - A p r i l ) .  

The concen t ra t i ons  o f  n i t r a t e  i n  t he  lake ,  however, i nc rease  beyond t h a t  

o f  the  i n f l o w i n g  r i v e r  by about 17%. The inc rease  i s  caused by the  

m i x i n g  o f  i n t e r n a l  1  y  generated n i t r a t e  throughout  t he  water  c o i  umn a t  

f a l l  o ve r t u rn .  Th i s  a d d i t i o n a l  n i t r a t e  i s  produced i n  the l a t e  summer, 

b o t h  i n  t he  sediments and by t h e  con t inued  convers ion o f  n o n - n i t r a t e  

n i t r o g e n  forms t o  n i t r a t e  i n  the  water column d u r i n g  w i n t e r .  I f  t he  

u l t i m a t e  n i t r o g e n  source used by bo th  these i n t e r n a l  genera t ion  pro-  

cesses was t he  p o i n t  source l oad  and was e l im ina ted ,  t he  concen t ra t i ons  

o f  n i t r a t e ,  which a long w i t h  ammonia a r e  impo r tan t  t o  a l g a l  growth, would 

o n l y  be reduced t o  concen t ra t i ons  between 90 and 100 ug/R. Such concen- 

t r a t i o n s  a re  most u n l i k e l y  t o  l i m i t  a i g a l  p roduc t i on .  I t  f o l  lows t h a t  

c o n t r o l s  on n i t r o g e n  i n  waste waters  d u r i n g   inter w i l l  have an i n s i g n i -  

f i c a n t  e f f e c t  on concen t ra t i ons  o f  n i t r a t e s  i n  the  wa te r  l e a v i n g  the  l ake .  

Phosphorus - 

I t  has been es t imated  t h a t  30% o f  the  t o t a l  phosphorus e n t e r i n g  

the  l a k e  i s  n o t  sedinlented and i s  expor ted  by t h e  lower  Thompson River .  

The rema in ing  70% o r  approx imate ly  1,000 m e t r i c  tons o f  phosphorus a re  

depos i ted  a n n u a l l y  i n  t he  bas in  o f  Kamloops Lake. Up t o  e i g h t y  percen t  

(80%) o f  t he  1,000 m e t r i c  tons o f  s e d i m e ~ t a r y  phosphorus occurs  as 

a p a t i t e  o r  s i m i l a r  m inera l  forms i n  p a r t i c l e  s i zes  r ang ing  f rom coarse 

t o  ve ry  f i n e  and is, b i o l o g i c a l l y  u n a v a i l a b l e .  



Most phosphorus r e l e a s e d  f r o m  sewage lagoons and p u l p  m i l l s  

i s  a p p a r e n t l y  n o t  sedimented i n  l a k e s  and i s  b i o l o g i c a l l y  a v a i l a b l e  

i n  s o l u b l e  and p a r t i c u l a t e  form. Thus d u r i n g  l o w  f l o w s  i n  Karr~loops Lake 

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

s i g n i f i c a n t l y  i n c r e a s e d  by  t h e  phosphorus l o a d  f r o m  t h e s e  sources .  The 

minimum pe rcen tage  o f  a v a i l a b l e  phosphorus e x p o r t e d  f r o m  t h e  l a k e  i n  w i n t e k  

t h a t  can be a t t r i b u t e d  t o  t h e  p o l l u t i o n  sources  has been e s t i m a t e d  t o  

range  f r o m  a p p r o x i m a t e l y  40% t o  90%. 

Oxygen 

H i g h  d i s s o l v e d  oxygen l e v e l s  were found a t  a l l  l o c a t i o n s  

i n  t h e  r i v e r  system and i n  Kamloops Lake. The consumpt ion  o f  d i s s o l v e d  

oxygen i n  t h e  h y p o i i m n i o n  o f  Kamloops Lake d u r i n g  summer was v e r y  low,  

wh ich  i s  t y p i c a l  o f  an o l i g o t r o p h i c  l a k e .  The o n l y  l o c a t i o n  where a  

h i g h e r  consumpt ion  o c c u r r e d  was d i r e c t l y  i n  f r o n t  o f  t h e  d e l t a  o f  t h e  

Thompson R i v e r  a t  T r a n q u i l  l e .  T h i s  i n c r e a s e d  c o n s u n ~ p t i o n  p r i m a r i l y  

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

b u t  a t  p r e s e n t  has n o t  r e s u l t e d  i n  s u f f i c i e n t  d e p l e t i o n  o f  oxygen 

t o  endanger f i s h  i n  t h e  area.  

2.2 Thom~son  R i v e r  

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

Thompson R i v e r  i n  r e c e n t  y e a r s  was n o t  c o n f i r m e d  because o f  t h e  absence 

o f  q u a n t i f i a b l e  d a t a  p r i o r  t o  1973. D u r i n g  t h e  w i n t e r s  o f  1973-74 and 

1974-75, compar isons  were made o f  t h e  q u a r , t i t y  o f  a l g a e  i n  t h e  Thompson 

R i v e r  above and be low Kamloops Lake and t h e  N o r t h  Thompson R i v e r  a t  

McLure and t h e  South  Thompson R i v e r  a t  Chase. F o r  b o t h  samp l i ng  y e a r s  

t h e  a l g a l  biomass was g r e a t e r  a t  t h e  two s t a t i o n s  (Savona and Wal h a c h i n )  

on t h e  l o w e r  Thompson R i v e r  t h a n  a t  any o f  t h e  s t a t i o n s  above Kamloops 

Lake. T h i s  g row th  O F  a l g a e  degrades t h e  a e s t h e t i c  v a l u e  o f  t h e  r i v e r  

and may a1 t e r  u r i f a v o r a b l y  c e r t a i n  b i o l o g i c a l  i n t e r a c t i o n s  i n  t h e  r i v e r  

downstream o f  Kaml oops Lake. 



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

L i k e  t h e  a lgae,  the  e x a c t  h i s t o r i c  abundance o f  b e n t h i c  macro- 

i n v e r t e b r a t e  (e.  g. , a q u a t i c  i n s e c t s  ) p o p u l a t i o n s  i n  the Thompson R i v e r  

i s  n o t  known because o f  t h e  l a c k  o f  q u a n t i t a t i v e  data .  However, t h e  

p u b l i c  has r e p o r t e d  see ing  l a r g e  p o p u l a t i o n s  o f  emergent s t o n e f l i e s  i n  

t h e  Thompson R i v e r  downstream o f  Kamloops Lake p r i o r  t o  t h e  m id  1960's.  

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

L i t t l e  F o r t ,  Chase, Savona, and Wal hachin were made i n  t h e  s p r i n g  o f  

1973, 1974, and 1975. Genera l l y ,  i n s e c t  d i v e r s i t y  was g r e a t e r  a t  L i t t l e  

F o r t  and Chase than a t  Savona and Idalhachin.  The abundance o f  p o l l u t i o n -  

s e n s i t i v e  i n s e c t s  (mdyfl i e s  and s t o n e f l  i e s )  was c o n s i d e r a b l y  l o w e r  a t  

Wal hach in  than  a t  any o t h e r  s t a t i o n .  The number o f  c e r t a i n  p o l l u t i o n -  

t o l e r a n t  organisms (e .  g. , 01 igochae te  worms) c o l  l e c t e d  a t  Savona and 

Wal hach in  fat. exceeded those c o l l e c t e d  a t  L i t t l e  F o r t  and Chase. Th is  

suggests t h a t  a  c o n d i t i o n  o f  o r g a n i c  enr ichment  e x i s t s  downstream o f  

Kaml oops Lake. 

I n  ano ther  s tudy,  u s i n g  a r t i f i c i a l  s u b s t r a t e s  exposed f o r  

t h i r t y  days, m a c r o i n v e r t e b r a t e  p o p u l a t i o n s  i n  t h e  Thompson R i v e r  were 

sarnpled between Kamloops C i t y  and Wal hach in  i n  1973, 1974, and 1975. 

R e s u l t s  were compared w i t h  s i m i l a r  c o l l e c t i o n s  made i n  1964 and 1965. 

The number o f  s e n s i t i v e  spec ies  and t o t a l  number o f  o rgar~ isms were 

g e n e r a l l y  l ower  i n  s p r i n g  o f  1973 than measured p r e v i o u s l y ,  i n c l u d i n g  

c o n t r o l  s t a t i o n s .  On t h e  o t h e r  hand, t h e  1974-1975 samples were n o t  

u n l i k e  nany o f  the c o l  l e c t i o n s  made i n  1964 and 1965. 

I t  must be emphasized t h a t  t h e  above two i n v e r t e b r a t e  s t u d i e s  

employed d i f f e r e n t  sampl ing techn iques.  The number o f  c e r t a i n  types o f  

organisms c o l l e c t e d  i s  c l o s e l y  r e l a t e d  t o  t h e  method used. The a r t i f i c i a l  

s u b s t r a t e  s t u d y  suggested a  moderate degree o f  o r g a n i c  enr ichment .  D i r e c t  

c o l l e c t i o n  o f  b e n t h i c  communit ies f rom the  n a t u r a l  r i v e r  bot tom r e f l e c t e d  

a  c o n d i t i o n  o f  h i g n  o r g ~ n i c  enrichment. downstream o f  Kamloops Lake. 



N u t r i e n t s  

The lower  Thompson R i ve r  i s  most s e n s i t i v e  t o  env i ronmenta l  

degrada t ion  i n  l a t e  w i n t e r  when f l o w s  and t u r b i d i t y  a r e  lowest ,  

immediate ly  p r i o r  t o  t h e  s p r i n g  f r e s h e t .  Because o f  the  low f lows ,  

n u t r i e n t s  d ischarged t o  t h e  upper r i v e r  i n  waste waters  a r e  d i l u t e d  

l e s s  than  a t  o t h e r  t imes o f  t h e  year .  As a  r e s u l t ,  the  l a k e  rece ives  

h i ghe r  c o r ~ c e n t r a t i o n s  o f  n u t r i e n t s  d ischarged f rom p o i n t  sources a t  a  

cons tan t  r a t e  throughout  t he  yea r .  Dur ing w i n t e r ,  t h i s  n u t r i e n t -  

en r i ched  r i v e r  water  tends t o  remain m a i n l y  i n  t h e  su r f ace  l a y e r s  o f  t he  

l a k e  because o f  the  e x i s t i n g  thermal s t r u c t u r e .  Consequently, n u t r i e n t  

concen t ra t i ons  i n  t h e  o u t f l o w  r i s e  th roughou t  t h e  w i n t e r .  Thus, an 

abundant supp ly  o f  n u t r i e n t s  i s  p resen t  i n  l a t e  w i n t e r  and e a r l y  s p r i n g  

when l i g h t  i n t e n s i t y  and water  t ransparency a re  h igh,  and t h e  r i v e r  l e v e l  

low and cons tan t .  The annual peak i n  a l g a l  biomass occurs  a t  t h i s  t ime .  

The major  n u t r i e n t  sources ( t h e  Kamloops C i t y  sewage lagoons 

and t he  Weyerhaeuser Canada L td .  p u l p  m i l l  ) approx imate ly  double  t he  

c o n c e n t r a t i o n  o f  d i s s o l v e d  phosphorus i n  t he  upper Thompson R i ve r  d u r i n g  

w i n t e r .  Increases i n  the  concen t ra t i on  o f  d i s s o l v e d  phosphorus e n t e r i n g  

t he  l a k e  a t  T r a n q u i l l e  i n  w i n t e r  produce inc reases  i n  the  o u t p u t  concen- 

t r a t i o n s  a t  Savona w i t h i n  a  month. 

The n i t r a t e  c o n c e n t r a t i o n  a1 so increases d u r i n g  t h i s  per iod ,  

because o f  t h e  e x p o r t  o f  water c o n t a i n i n g  i n t e r n a l  l y -genera ted  n i t r a t e  

from the  l a k e .  I n  f a c t ,  evidence f rom the  s tudy i n d i c a t e s  t h a t  ample 

n a t u r a l  n i  t r a t c .  i; presen t  i n  the  Thompson system i n  w i n t e r  and i t  i s  

cons idered h i g h l y  p robab le  t h a t  t h i s  has been the  case i n  t h e  past .  An 

inc rease  i n  phosphorus- loading t o  t he  r i v e r  i s  thus  t he  o n l y  f a c t o r  t h a t  

cou ld  have induced t h e  r e p o r t e d  r e c e n t  inc reases  i n  a l g a l  biomass. 

The Task Force has conc:uded t h a t  r e d u c t i o n  o f  n i t r o g e n  -in 

these main p o l l u t i o n  sources would n o t  have any s i g n i f i c a n t  e f f e c t  on the  

c o n c e n t r a t i o n  o f  r l i  t r a t e  i n  the water  a t  Savona d u r i n g  the w i n t e r  s ince  

t he re  i s  a  l a r g e  n a t u r a l  reserve  o f  n i t r o a e n  supp l i ed  t o  t he  lake .  A  

major  r e d u c t i o n  o f  phosphorus i s  t he  o n l y  p r a c t i c a b l e  o p t i o n  a v a i l a b l e  t o  

reduce the  nu isance growth o f  b e n t h i c  a lgae i n  t h e  lower -rhompson R i ve r .  



3  FISH TAINTING 

I n  t h e  s p r i n g  o f  1973, Rocky Mountain w h i t e f i s h  f r o m  t h e  

Thompson R i v e r  downstream o f  Kamloops Lake were found t o  be s i g n i f i -  

c a n t l y  poore r  i n  t a s t e  and odour than  w h i t e f i s h  f r o m  the  Nor th  and 

South Thompson r i v e r s .  I n  t w o - t h i r d s  o f  t h e  f i s h  f r o m  t h e  l o w e r  

Thompson R ive r ,  t h e  t a s t e r s  d e t e c t e d  a  f l a v o u r  1  i k e  t h a t  o f  p r e v i o u s l y  

examined f i s h  exposed t o  known d i l u t i o n s  o f  k r a f t  p u l p  m i l l  e f f l u e n t .  

I n  f u r t h e r  t a i n t i n g  exper iments ,  ra inbow t r o u t  were exposed 

t o  v a r i o u s  c o n c e n t r a t i o n s  (0.5%, 2%, and 4%) o f  Weyerhaeuser e f f l u e n t  

i n  the  l a b o r a t o r y .  Odour and f l a v o u r  scores f o r  t h e  c o n t r o l  f i s h  were 

c o n s i s t e n t l y  h igh .  Odour and t a s t e  were p r o g r e s s i v e l y  worse on exposure 

t o  i n c r e a s i n g  e f f l u e n t  c o n c e n t r a t i o n s  and/or  w i t h  i n c r e a s i n g  exposure 

t imes.  

I n  s i t u  f i s h - t a i n t i n g  exper iments  were a l s o  conducted u s i n g  -- 
rainbow t r o u t  p laced  i n  t h e  Thompson R i v e r  a t  Savona, i n  t h e  v i c i n i t y  

o f  t h e  p u l p  m i l l  d i f f u s e r  and sewage lagoons, and i n  the  N o r t h  and South 

Thorr~pson r i v e r s .  C o n t r o l  sampl es were r a t e d  c o n s i s t e n t l y  and s i g n i f  i- 

c a n t l y  s u p e r i o r  t o  t r o u t  f r o m  a l l  exper imen ta l  s i t e s  on b o t h  odour and 

t a s t e .  Samples o f  f i s h  l o c a t e d  i m e d i a t e l y  downstream o f  t h e  p u l p  m i l l  

d i f f u s e r  and a d j a c e n t  t o  one o f  the  sewage lagoons were s i g n i f i c a n t l y  

poore r  i n  odour and t a s t e  q u a l i t y  than  samples f r o m  o t h e r  s t a t i o n s .  



4 COLOUR 

D u r i n g  t h e  s t u d y  p e r i o d  i t  was observed t h a t  t h e  Thompson R i v e r  

a t  t h e  e n t r a n c e  t o  Kamloops Lake was s t a i n e d  a  d a r k  brown c o l o u r  by t h e  

d i s c h a r g e  o f  e f f l u e n t  f r o m  Weyerhaeuser Canada L t d .  D u r i n g  most  o f  t h e  

yea r ,  when t h e  f l o w  o f  t h e  Thompson R i v e r  was l e s s  t h a n  20,000 CFS, t h e  

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

6 u n i t s  t o  more t h a n  20 u n i t s  downstream o f  t h e  d i scha rge .  Maximum 

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

Kamloops Lake has a  pronounced seasonal  change i n  c o l o u r .  I n  

summer, t h e  l a k e ' s  appearance i s  p r i m a r i l y  a  consequence o f  t h e  t u r b i d  

c o n d i t i o n  b r o u g h t  abou t  by  t h e  Thompson R i v e r  f r e s h e t ,  I n  w i n t e r ,  l a k e  

c o l o u r  i s  most  s t r o n g l y  a f f e c t e d  by t h e  e f f l u e n t  from t h e  Weyerhaeuser 

Canada L t d . ' s  p u l p  m i l l .  T h i s  w i n t e r  e f f e c t  i s  accen tua ted  by  t h e  low 

r i v e r  f l o w  and by t h e  f a c t  t h a t  much o f  t h i s  h i g h l y  c o l o u r e d  w a t e r  tends 

t o  remain  i n  t h e  su r face  l a y e r s  o f  t h e  l a k e .  Throughout  t h e  w i n t e r ,  

t h i s  c o l o u r e d  w a t e r  e x i t s  t h e  l a k e  i n t o  t h e  l o w e r  Thompson. There a r e  

no a c c u r a t e  h i s t o r i c a l  w i n t e r  v a l u e s  f o r  t h e  c o l o u r  o f  t h e  w a t e r  e x i t i n g  

f r o m  t h e  l a k e  p r i o r  t o  t h e  s t a r t - u p  o f  t h e  p u l p  m i l l .  

To t h e  obse rve r ,  t h e  l o w e r  Thompson R i v e r  appeared much d a r k e r  

t h a t  e i t h e r  t h e  N o r t h  o r  South Thompson r i v e r s .  The Thompson R i v e r  

below Kamloops appeared brown t o  b l a c k .  The wa te r  was d i s c o l o u r e d ,  and 

brown c o l o u r e d  a l g a e  covered t h e  r i v e r  bot tom. Green c o l o u r e d  a l g a e  

were predominant  i n  t h e  N o r t h  and South  Thompson r i v e r s .  T h i s  change 

i n  b e n t h i c  a l g a l  c o l o u r  accen tua tes  t h e  c o l o u r  d i f f e r e n c e  o f  t h e  r i v e r s  

above and be low t h e  l a k e .  

D u r i n g  t h e  p ro longed  p u l p  m i l l  shut-down from e a r l y  J u l y  t o  m i d  

October,  1975, t h e r e  was a  marked change i n  t h e  appearance o f  t h e  l o w e r  

Thompson R i v e r .  As one r e s i d e n t  who has l i v e d  i n  t h e  v a l l e y  f o r  66 y e a r s  

noted,  "The Thompson R i v e r  .... has r e g a i n e d  i t s  p l e a s a n t ,  f r e s h  green 

appearance i n  c o n t r a s t  t o  t h e  d a r k  amber, u n h e a l t h y  c o n d i t i o n  wh ich  has 

e x i s t e d  i n  r e c e n t  years . "  



I t  i s  e v i d e n t  f rom the  l e t t e r s  r ece i ved  f rom t h e  p u b l i c  t h a t  

f o r  many persons t h e i r  enjoyment o f  the r e c r e a t i o n a l  aspects  o f  water 

usage has decreased owing t o  c o l o u r  inc rease  o f  the  Thompson R i ve r  i n  

r e c e n t  years .  

The Task Force has n o t  attemped t o  eva lua te  the  e f f e c t s  o f  

t h i s  c o l o u r  on t h e  b i o t a  i n  Kamloops Lake o r  t h e  Thompson R iver .  The 

main conc lus i on  o f  t h e  Task Force rega rd i ng  c o l o u r  was based on t he  

o n l y  known harm caused-the a e s t h e t i c  d e t e r i o r a t i o n  o f  the  wa te r  o f  

t h e  Thompson R iver .  



5 F I  SHERY 

P u l p  m i l l  and m u n i c i p a l  e f f l u e n t s  c o n t a i n  c o n s t i t u e n t s  which 

cannot  be i d e n t i f i e d  by r o u t i n e  a n a l y t i c a l  procedures.  Other  s t u d i e s  

w i t h  p u l p  m i l l  and m u n i c i p a l  e f f l u e n t s  have d e t e c t e d  such substances.  

These p o l l u t a n t s  may cause i n j u r y  and s t r e s s  t o  f i s h ,  t a i n t i n g  o f  f i s h ,  

r e d u c t i o n  i n  f i s h  food, o r  r e d u c t i o n  i n  egg s u r v i v a l .  

A  d e c l i n e  o f  t h e  s p o r t  f i s h e r y  i n  the  l o w e r  Thompson R i v e r  and 

o f  t h e  a s s o c i a t e d  t o u r i s t  i n d u s t r y  has been r e p o r t e d .  Data i n d i c a t e s  a  

d e c l i n e  i n  a n g l e r  use and t o t a l  c a t c h  o f  s tee lhead  o v e r  a  t e n  y e a r  p e r i o d  

Observa t ions  by management and enforcement  agencies i n d i c a t e  a  p a r a l l e l  

d e c l i n e  i n  r e s i d e n t  ra inbow t r o u t  f i s h e r y  downstream f r o m  Savona over  

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

An examina t ion  o f  p i n k  salmon egg t o  f r y  s u r v i v a l  i n  1973-74 

i n d i c a t e d  above average s u r v i v a l  when compared t o  o t h e r  n a t u r a l  spawning 

grounds i n  t h e  F raser  R i v e r  system. It i s  improbable  t h a t  such s u r v i v a l  

has been reduced f rom p r e v i o u s  y e a r s  i n  t h i s  r i v e r .  



6 FOAM 

Dur ing  h i g h  f l o w s ,  foam appears t o  be a  n a t u r a l  phenomenon 

i n  t h e  N o r t h  Thompson R i v e r .  The e x a c t  n a t u r e  o f  t h e  foam i n  t h e  l o w e r  

Thompson R i v e r  d u r i n g  t h e  l o w  f l o w s  o f  1972-73 was n o t  a s c e r t a i n e d .  

However, i n c i d e n t s  o f  foam i n  t h e  l o w e r  Thompson R i v e r  c o i n c i d e d  w i t h  

s t a r t - u p  problems o f  t h e  expanded Weyerhaeuser p u l p  m i l l .  Foam has n o t  

occu r red  d u r i n g  t h e  low  f l o w s  s i n c e  1972-73. Foam can be caused by r e s i n  

and f a t t y  a c i d s  which a r e  common chemical  components o f  k r a f t  p u l p i n g  

e f f l u e n t .  



7 CONCLUSIONS 

( 1  ) D ischarge  o f  phosphorus f rom Weyerhaeuser Canada L td .  and t h e  

City o f  Kamloops shou ld  be reduced s i g n i f i c a n t l y ,  A t r e a t m e n t  

system s h o u l d  be adopted wh ich  w i l l  r educe  as much phosphorus 

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

most  o f  t h e  year .  Phosphorus r e l e a s e s  f r o m  s e t t l e m e n t s ,  feed-  

l o t s ,  e tc . ,  shou ld  a l s o  be min imized.  The o p t i o n  o f  a  v a r i a b l e  

schedu le  f o r  wastewater  phosphorus r e l e a s e  t h a t  i s  r e l a t e d  t o  

t h e  p h y s i c a l  dynamics o f  Kamloops Lake i s  recommended f o r  c o n s i d e r -  

a t i o n  i n  t h e  Canada Cen t re  f o r  I n l a n d  Waters Techn ica l  Repor t  

( 2 )  Co lou r  i n  t h e  Weyerhaeuser Canada L td .  p u l p  m i l  1  e f f l u e n t  

s h o u l d  be reduced t o  cause p u h l i c a l l y  a c c e p t a b l e  a e s t h e t i c  

improvement. 

( 3 )  S t u d i e s  s h o u l d  be i n i t i a t e d  t o  i d e n t i f y  and remove f i s h - t a i n t i n g  

agen ts  from t h e  m a j o r  p o i n t  sou rce  d i s c h a r g e s  (Weyerhaeuser 

Canada L t d .  and C i t y  o f  Kamloops) t o  t h e  Thompson R i v e r  system. 

( 4 )  The Thompson R i v e r  system snou l  d  be m o n i t o r e d  c h e m i c a l l y  and 

b i o l o g i c a l l y  on a c o n t i n u i n g  b a s i s .  M o n i t o r i n g  programs shou ld  

i n c l u d e  requ i remen ts  e s t a b l i s h e d  by  t h e  Task Fo rce  i n  o r d e r  t o  

d e t e c t  changes i n  w a t e r  q u a l i t y  l e a d i n g  t o  s h i f t s  i n  spec ies  

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

M o n i t o r i n g  r e s u l t s  by p e r m i t t e e s  and r e g u l a t o r y  agenc ies  shou ld  

be e v a l u a t e d  and r e p o r t e d  by a  f e d e r a l - p r o v i n c i a l  commi t tee  a f t e r  

a  f i v e - y e a r  p e r i o d .  

( 5 )  New developments t h a t  r e s u l t  i n  n u t r i e n t  d i s c h a r g e s  i n t o  t h e  

Thompson R i v e r  b a s i n  (e.g., i n d u s t r y ,  l o g g i n g ,  f e e d l o t s ,  u r b a n i -  

z a t i o n )  s h o u l d  be c o n t r o l l e d  t o  ensure  t h a t  i n d i v i d u a l  and 

c u m u l a t i v e  e f f e c t s  o f  such d i s c h a r g e s  does n o t  i m p a i r  wa te r  

q u a l i t y  i n  t h e  system. 

( 6 )  A s o c i a l ,  economic, and t e c h n i c a l  s t u d y  shou ld  be i n i t i a t e d  

t o  de te rm ine  t h e  f e a s i b i l i t y  o f  e l i m i n a t i o n  o f  d i s c h a r g e s  

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

t o t a l  r e c y c l e ,  l a n d  d i s p o s a l ,  j o i n t  e f f l u e n t  t rea tmen t .  



(7) The f o l  1  owing research  should be encouraged: 

( i  ) A  research  program should be undertaken on t he  phys io logy  

and n u t r i e n t  e n e r g e t i c s  o f  ben th i c  a l g a l  communit ies 

t y p i c a l  t o  B r i  ti sh Columbia r i v e r s .  

Because o f  i n s u f f i c i e n t  know1 edge i n  t h i s  area, accura te  

p r e d i c t i o n s  o f  the changes i n  a l g a l  biomass t o  be expected 

i n  the lower  Thompson R i ve r  as a  r e s u l t  o f  phosphorus 

c o n t r o l  a re  n o t  poss ib l e .  There i s  no i n t e r p r e t a b l e  r eco rd  

o f  the  a l g a l  com iun i t i e s  t h a t  e x i s t e d  p r i o r  t o  r ecen t  r e -  

po r t ed  changes. Hence i t  i s  imposs ib le  t o  deduce o b j e c t -  

i v e l y  the c o n d i t i o n  of the  lower  Thompson p r i o r  t o  r e c e n t  

r epo r t ed  degradat ion.  

( i i )  An i n v e s t i g a t i o n  o f  t he  e f f l u e n t  o f  the  Weyerhaeuser 

Canada m i l l  should be undertaken t o  i s o l a t e  and i d e n t i f y  

t o x i c  substances which may adverse ly  a f f e c t  the  b i o t a  o f  

Karnloops Lake o r  t he  lower  Thompson R iver .  Any such sub- 

stances should subsequent ly  be removed f rom the e f f l u e n t .  

( i  ii ) The e f f e c t  o f  a1 t e red  a1 ga l  arid i n v e r t e b r a t e  community 

s t r u c t u r e s  on the  f eed ing  eco logy o f  salmonids should be 

i n v e s t i g a t e d .  


