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EXECUTIVE SUMMARY 

The Governments o f  t h e  U n i t e d  S ta tes  and Canada forwarded a 
re fe rence  t o  t h e  I n t e r n a t i o n a l  J o i n t  Commission ( I J C )  i n  1984 December 19 
and 1985 February 15, r e s p e c t i v e l y ,  r e q u e s t i n g  t h e  Commission, pursuant  
t o  A r t i c l e  I X  o f  t h e  Boundary Waters T rea ty  o f  1909, " t o  examine i n t o  and 
r e p o r t  upon t h e  wa te r  q u a l i t y  and q u a n t i t y  o f  t h e  F la thead  R ive r ,  
r e l a t i n g  t o  t h e  t ransboundary water  q u a l i t y  and q u a n t i t y  i m p l i c a t i o n s  o f  
t h e  proposed c o a l  mine development on Cabin Creek i n  B r i t i s h  Columbia 
near i t s  con f luence  w l t h  t h e  F la thead  R i v e r ,  and t o  make recommendations 
which would a s s i s t  governments i n  ensu r ing  t h a t  t h e  p r o v i s i o n s  o f  
A r t i c l e  I V  o f  t h e  s a l d  T r e a t y  a r e  honored." I n  A p r i l  1985, t h e  
Commission e s t a b l i s h e d  t h e  F la thead  R i v e r  I n t e r n a t i o n a l  Study Board 
(FRISB)  t o  under take t h e  i n v e s t i g a t i o n s  requested by t h e  I n t e r n a t i o n a l  
J o i n t  Commission. 

The FRISB developed a Plan o f  Study i n  June 1985 which c a l l e d  
f o r  the es tab l i shmen t  o f  f o u r  t e c h n i c a l  committees. One o f  t h e  
committees was t h e  Water Uses Committee (WUC).  The FRISB assigned t h e  
f o l l o w i n g  tasks  t o  t h e  WUC. 

1 .  I d e n t i f y  a l l  e x i s t i n g  socio-economic a c t i v i t i e s  which 
consumpt ive ly  o r  non-consumptively use o r  a f f e c t  water  i n  
t h e  Study area ( a s  d e f i n e d  i n  S e c t i o n  1.3 Study Area, D r a f t  
Study Plan, except  t h a t  t h e  s tudy area i n  B r i t i s h  Columbia 
s h a l l  i n c l u d e  a l l  o f  t h e  F la thead  R i v e r  Bas in  i n  B r i t i s h  
Columbia); ( t h e  t e r m  " a c t i v i t i e s "  i n c l u d e s  uses o f  water  
such as d r i n k i n g ,  f i s h i n g ,  swimming, and i r r i g a t i o n  and 
a l s o  i n c l u d e s  a c t i v i t i e s  which a f f e c t  t h e  d ra inage  bas in,  
such as l o g g i n g  and sewage t rea tmen t ) ;  

2 .  i d e n t i f y  a l l  w a t e r - r e l a t e d  development a c t i v i t i e s  i n  t h e  
s tudy area (e.g., t i m b e r  sa les ,  r e c r e a t i o n a l ,  s u b d i v i s i o n s ,  
t e r t i a r y  sewage t rea tmen t ,  e t c . )  which have been approved 
o r  l i c e n s e d  (and whose impacts a r e  n o t  y e t  r e f l e c t e d  i n  
c u r r e n t  water  q u a l i t y  o r  q u a n t i t y  c o n d i t i o n s  o f  t h e  s tudy 
a rea)  ; 

3. c o l l e c t  a l l  a v a i l a b l e  i n f o r m a t i o n  r e l a t e d  t o  e x i s t i n g  
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a c t i v i t i e s  which use o r  a f f e c t  water  i n  t h e  s tudy area; 
4. assess t h e  impacts o f  e x i s t i n g  socio-economic a c t i v i t i e s  

i d e n t i f i e d  i n  paragraph ( a )  above on water  q u a l i t y  and 
q u a n t i t y  o f  t h e  s tudy area; 

5 .  assess t h e  impacts o f  committed socio-economic a c t i v i t i e s  
i d e n t i f i e d  i n  paragraph ( b )  above i n  terms o f  expected 
e f f e c t s  t o  water  q u a l i t y  and q u a n t i t y  o f  t h e  s tudy area; 
and, 

6 .  based on i n f o r m a t i o n  p r o v i d e d  by t h e  Water Q u a l i t y  and 
Q u a n t i t y  Committee, t h e  B i o l o g i c a l  Resources Committee, and 
t h e  Mine Development Committee, and a l s o  assessments and 
i n f o r m a t i o n  developed by t h e  Water Uses Committee, c a r r y  
o u t  an a n a l y s i s  o f  t h e  e f f e c t s  r e s u l t i n g  f rom c o n s t r u c t i o n ,  
o p e r a t i o n ,  and r e c l a m a t i o n  o f  t h e  proposed Cabin Creek Coal 
Mine on w a t e r - r e l a t e d  a c t i v i t i e s  i n  t h e  F la thead  R i v e r  
Bas in  sou th  o f  t h e  I n t e r n a t i o n a l  Boundary. 

The WUC completed these t a s k s  by d i v i d i n g  i t s  e f f o r t s  i n t o  a 
Phase 1 s tudy and a Phase 2 s tudy.  

Phase 1. C o l l e c t i o n  o f  socio-economic i n f o r m a t i o n  w i t h i n  t h e  
F la thead  R i v e r  Bas in  ( h e r e i n a f t e r  r e f e r r e d  t o  as t h e  Basin)  i n  o r d e r  t o  
complete tasks  1 t o  5. 

Phase 2.  Us ing i n f o r m a t i o n  and da ta  which was a l r e a d y  
a v a i l a b l e  o r  became a v a i l a b l e  f rom t h e  o t h e r  committees d u r i n g  t h e  course 
o f  t h e  i n v e s t i g a t i o n s ,  complete t a s k  6. 

To a s s i s t  t h e  WUC o rgan ize  i t s  Phase 1 e f f o r t s ,  t h e  s tudy area 
was d i v i d e d  i n t o  e i g h t  des ignated sub-basins: 

1. N o r t h  Fork,  F la thead  R i v e r  i n  B r i t i s h  Columbia; 
2. N o r t h  Fork,  F la thead  R i v e r  i n  Montana; 
3 .  W h i t e f i s h  R i v e r / S t i l l w a t e r  R i v e r ;  
4. M idd le  Fork,  F la thead  R i v e r ;  
5. South Fork,  F l a t h e d  R i v e r  (upst ream o f  Hungry Horse Dam). 
6. F la thead  River-Mainstem; 
7 .  Swan River/Swan Lake; and, 
8. F la thead  Lake. 
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Chapters 2 th rough  9 i d e n t i f y  t h e  c u r r e n t  and/or committed 

socio-economic a c t i v i t i e s  whjch consumpt ive ly  o r  non-consumptively use 
water ,  o r  a r e  p o t e n t i a l l y  impacted by changes i n  t h e  water  q u a l i t y  and/or 
water  q u a n t i t y  i n  each o f  t h e  e i g h t  sub-basins. Chapter 10 b r i e f l y  
rev iews t h e  r e l a t i o n s h i p s  between seve ra l  socio-economic a c t i v i t i e s  i n  
t h e  e n t i r e  F la thead  R i v e r  Bas in  and t h e  q u a n t i t y  o f  water  a v a i l a b l e  i n  
t h l s  Bas ln .  Chapter 11 b r l e f l y  rev iews t h e  r e l a t i o n s h i p s  between seve ra l  
socio-economic a c t i v i t i e s  i n  t h e  e n t i r e  F la thead  R i v e r  Basin and t h e  
s u i t a b i l i t y  o f  t h e  wa te r  q u a l i t y  i n  t h e  Basin.  Chapter 12 p rov ides  a 
l i m i t e d  e v a l u a t i o n  o f  t h e  impact o f  p o t e n t i a l  changes i n  water  q u a l i t y ,  
water  q u a n t i t y  and b i o l o g i c a l  resources on socio-economic a c t i v i t i e s  
south o f  t h e  I n t e r n a t i o n a l  Boundary. 

The N o r t h  Fork,  F la thead  R i v e r  i n  B r i t i s h  Columbia i s  
e s s e n t i a l l y  u n i n h a b i t e d  w i t h  an es t ima ted  p o p u l a t i o n  o f  10. Timber 
h a r v e s t i n g  i s  i t s  o n l y  s i g n i f i c a n t  socio-economic a c t i v i t y .  There i s  
l i m i t e d  o i l  and gas e x p l o r a t i o n .  The proposed c o a l  mine would be 
c o n s t r u c t e d  and operated i n  t h i s  sub-basin. There a r e  a few r e c r e a t i o n a l  
s i t e s  i n  t h i s  sub-basin,  however, t h e  number o f  v i s i t o r s  i s  unknown. 
F i s h i n g ,  h u n t i n g ,  and t r a p p i n g  a r e  t h e  main r e c r e a t i o n a l  a c t i v i t i e s  i n  
t h i s  des ignated sub-basin. 

Timber h a r v e s t i n g  i s  an Impor tan t  socio-economic a c t i v i t y  i n  
t h e  N o r t h  Fork, F la thead  R i v e r  i n  Montana. G l a c i e r  N a t i o n a l  Park i s  p a r t  
o f  t h i s  sub-basin; t h e  N o r t h  Fork i s  p a r t  o f  t h e  Federa l  W i l d  and Scenic 
R i v e r s  system. Rec rea t ion  i s  an impor tan t  a c t i v i t y  i n  t h i s  sub-basin.  
F i s h i n g ,  swimming, s i g h t s e e i n g ,  hun t ing ,  r i v e r  f l o a t i n g ,  camping, and 
h i k i n g  a r e  t h e  predominant r e c r e a t i o n a l  a c t i v i t i e s .  The U n i t e d  S ta tes  
Government owns approx ima te l y  94 pe rcen t  o f  t h e  land.  The es t ima ted  
permanent p o p u l a t i o n  i s  140 people;  t h e r e  a r e  no i n c o r p o r a t e d  communit ies 
I n  t h i s  sub-basin. G l a c i e r  N a t i o n a l  Park i s  p a r t  o f  t h e  Water ton-Glac ier  
I n t e r n a t i o n a l  Peace Park. G l a c i e r  N a t i o n a l  Park i s  a B iosphere Reserve, 
and has been nominated as a World H e r i t a g e  S i t e .  
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The W h i t e f i s h  R i v e r / S t i l l w a t e r  R i v e r  sub-basin socio-economic 
a c t i v i t i e s  c o n t r i b u t e  sediments t o  t h e  F la thead  River-Mainstem/Flathead 
Lake sub-basins.  T h i s  sub-basin, however, would n o t  be d i r e c t l y  impacted 
by t h e  proposed c o a l  mine s i n c e  i t  i s  n o t  d i r e c t l y  downstream f rom t h e  
proposed mine s i t e .  P a r t s  o f  t h i s  sub-basin a r e  i n t e n s i v e l y  managed f o r  
t i m b e r  h a r v e s t i n g .  The p o r t i o n  o f  t h i s  sub-basin nea res t  t o  t h e  F la thead  
River-Mainstem suppor ts  a g r i c u l t u r e .  There a r e  numerous p u b l i c  and 
p r i v a t e  r e c r e a t i o n a l  f a c l l i t i e s .  F i s h i n g ,  h u n t i n g ,  camping and h i k i n g  
a r e  t h e  predominant r e c r e a t i o n a l  a c t i v i t i e s .  The es t ima ted  p o p u l a t i o n  o f  
t h i s  sub-basin i s  13,500. W h i t e f i s h ,  w i t h  a p o p u l a t i o n  o f  3700, i s  t h e  
o n l y  i n c o r p o r a t e d  community. The W h i t e f i s h  sewage t rea tmen t  system i s  
b e i n g  upgraded w i t h  t e r t i a r y  t rea tmen t  c a p a b i l i t y  t o  reduce phosphorus 
d i scha rges  t o  1.0 m i l l i g r a m  o f  t o t a l  phosphorus pe r  l i t r e .  

The p r imary  developmental  a c t i v i t y  i n  t h e  M idd le  Fork,  F la thead  
Rlver sub-basin i s  a l s o  t i m b e r  h a r v e s t i n g .  The M idd le  Fork i s  p a r t  o f  
t h e  W i l d  and Scenic R i v e r s  system. The most impor tan t  r e c r e a t i o n a l  
a c t i v i t i e s  i n  t h i s  sub-basin a r e  f i s h i n g ,  camping and wh i tewa te r  
f l o a t i n g .  The M i d d l e  Fork (and i t s  t r i b u t a r i e s )  i s  an impor tan t  
p r o d u c t i o n  area f o r  t h e  c u t t h r o a t  t r o u t ,  kokanee salmon and b u l l  t r o u t  
l i v i n g  i n  t h e  Basin.  There a r e  no i n c o r p o r a t e d  se t t l emen ts .  The 
es t ima ted  permanent p o p u l a t i o n  a t  t h i s  sub-basin i s  app rox ima te l y  450. 

An i m p o r t a n t  socio-economic a c t i v i t y  i n  t h e  South Fork,  
F la thead  R i v e r  sub-basin i s  t i m b e r  h a r v e s t i n g .  Power g e n e r a t i o n  i s  a l s o  
an i m p o r t a n t  developmental  a c t i v i t y .  The Hungry Horse Dam generates 
e l e c t r i c i t y  which i s  s o l d  w i t h i n  and o u t s i d e  o f  t h e  S t a t e  o f  Montana. 
V i r t u a l l y  a l l  o f  t h e  South Fork,  F la thead  R i v e r  sub-basin i s  f e d e r a l l y  
owned. The seasonal p o p u l a t i o n  o f  t h e  sub-basin i s  es t ima ted  t o  be 50. 
The South Fork,  F la thead  R i v e r  i s  p a r t  o f  t h e  N a t i o n a l  W i l d  and Scenic 
R i v e r  system. Water-based r e c r e a t i o n  i n c l u d e s  f i s h i n g  and b o a t i n g .  
H i k i n g ,  h u n t i n g ,  and camping occur i n  t h e  su r round ing  F la thead  N a t i o n a l  
F o r e s t  and t h e  Great Bear and Bob Marsha l l  Wi lderness areas.  Th is  
sub-basin would n o t  be d i r e c t l y  impacted by t h e  proposed c o a l  mine 
because i t  i s  n o t  d i r e c t l y  downstream o f  t h e  proposed c o a l  mine. 
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The F la thead  River-Mainstem begins a t  t h e  con f luence  o f  t h e  
F la thead  R i v e r ' s  N o r t h  and M idd le  Forks a t  t h e  southwest boundary o f  
G l a c i e r  N a t i o n a l  Park. t h e  es t ima ted  p o p u l a t i o n  o f  t h i s  sub-basin i s  
33,400. Most o f  t h e  l a n d  i n  t h i s  sub-basin i s  p r i v a t e l y  owned. There 
a r e  many r e c r e a t i o n a l  s i t e s  i n  t h i s  sub-basin.  F i s h i n g ,  hun t ing ,  h i k i n g ,  
camping, and r a f t i n g  a r e  major  r e c r e a t i o n a l  a c t i v i t i e s  i n  t h i s  
sub-basin. T h i s  sub-basin suppor ts  a ve ry  impor tan t  kokanee f i s h e r y .  
The l n c o r p o r a t e d  communit ies o f  K a l i s p e l l  and Columbia F a l l s ,  a r e  l o c a t e d  
i n  t h i s  des igna ted  sub-basin w i t h  es t ima ted  p o p u l a t i o n s  o f  10,700 and 
3100, r e s p e c t i v e l y .  The m a j o r i t y  o f  a g r i c u l t u r a l  a c t i v i t y  i n  F la thead  
County occurs i n  t h i s  sub-basin.  The t o t a l  c rop land  i s  es t ima ted  a t  
44,000 ha (108,000 a c r e s ) .  The two l a r g e s t  acreages a r e  used t o  graze 
beef  c a t t l e  and grow b a r l e y .  P o i n t  and non-point  source con tamina t ion  of 
t h e  F la thead  River-Mainstem has been a t t r i b u t e d  t o  r e s i d e n t i a l  and 
community development i n  t h i s  sub-basin. The Columbia F a l l s  and 
K a l i s p e l l  sewage t rea tmen t  systems a r e  be ing  upgraded w i t h  t e r t i a r y  
t rea tmen t  c a p a b i l i t y  t o  reduce phosphorus d ischarges t o  1.0 mg per  
l i t r e .  The Aluminum P l a n t  a t  Columbia F a l l s  i s  t h e  l a r g e s t  i n d u s t r i a l  
a c t i v i t y  i n  t h i s  sub-basin. There a r e  a l s o  a number o f  t i m b e r - r e l a t e d  
i n d u s t r i a l  f a c i l i t i e s  i n  t h e  F la thead  River-Mainstem sub-basin. 

Timber h a r v e s t i n g  i s  t h e  most impor tan t  socio-economic a c t i v i t y  
i n  t h e  Swan River/Swan Lake sub-basin. Most o f  t h e  area c o n s i s t s  o f  
N a t i o n a l  Fo res t ,  S t a t e  F o r e s t  and l a r g e  c o r p o r a t e  f o r e s t  lands.  There 
a r e  two sma l l  un inco rpo ra ted  se t t l emen ts ,  Condon and Swan Lake. The 
permanent p o p u l a t i o n  o f  t h i s  sub-basin i s  app rox ima te l y  1800. The 
p r imary  r e c r e a t i o n a l  a c t i v i t i e s  a r e  f i s h i n g  and b o a t i n g .  There i s  l i t t l e  
a g r i c u l t u r a l  and i n d u s t r i a l  a c t i v i t y  i n  t h i s  sub-basin. 

The F la thead  Lake sub-basin i n c l u d e s  F la thead  Lake and a l l  
streams ( e x c l u d i n g  t h e  F la thead  and Swan R i v e r s )  t h a t  f l o w  d i r e c t l y  i n t o  
t h e  Lake. The n o r t h e r n  boundary i s  where t h e  F la thead  River-Mainstem 
e n t e r s  t h e  Lake. The southern boundary i s  K e r r  Dam which i s  l o c a t e d  on 
t h e  F la thead  R i v e r  6 .4  km ( 4  m i )  downstream f rom F la thead  Lake. Four 
smal l  communit ies, B i g f o r k ,  Somers, Lakeside, and Polson, a r e  l o c a t e d  on 
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Fla thead  Lake, The es t ima ted  p o p u l a t i o n  i s  9700. F la thead  Lake i s  a 
major  r e c r e a t i o n a l  a t t r a c t i o n  i n  Montana. I t i s  cons idered t o  have b o t h  
r e g i o n a l  and n a t i o n a l  r e c r e a t i o n a l  s i g n i f i c a n c e .  F i s h i n g ,  b o a t i n g ,  water  
s k i i n g ,  swimming and s i g h t s e e i n g  a r e  impor tan t  r e c r e a t i o n a l  a c t i v i t i e s .  
Seven s t a t e  r e c r e a t i o n  areas and two s t a t e  parks a r e  found around 
F la thead  Lake. 

The o n l y  i n c o r p o r a t e d  community i n  t h e  F la thead  Lake sub-basin 
i s  Polson w i t h  an es t ima ted  p o p u l a t i o n  of 2800. The remain ing p o p u l a t i o n  
l i v e s  i n  r u r a l  homesites o r  un inco rpo ra ted  communit ies su r round ing  t h e  
s h o r e l l n e  o f  F la thead  Lake. There a r e  a s u b s t a n t i a l  number o f  people who 
use F la thead  Lake f o r  t h e i r  domest ic water  source. Approx imate ly  18 
percen t  (16,000 ha/40,000 acres)  o f  t h e  l a n d  area i n  t h i s  sub-basin i s  
farmland. The e a s t e r n  s h o r e l i n e  has numerous orchards.  

The WUC made an a t tempt  t o  e v a l u a t e  t h e  c o n t r i b u t i o n  o f  
contaminants t o  s u r f a c e  waters  i n  t h e  F la thead  R i v e r  Basin.  P o i n t  and 
non-po in t  source a c t i v i t i e s  cause con tamina t ion .  The most impor tan t  
p o i n t  source appears t o  be sewage t rea tmen t  p l a n t s .  F o r e s t  a c t i v l t i e s  
and s e p t i c  systems appear t o  be impor tan t  non-point  sources. 

The Water Q u a l i t y  Branch, Montana Department o f  H e a l t h  and 
Environmental  Sciences (WQB, MDHES) has prepared an e s t i m a t e  o f  sewage 
t rea tmen t  p l a n t s  d ischarges.  However, i t  was n o t  p o s s i b l e  t o  p r o v i d e  an 
e s t i m a t e  o f  non -po in t  source con tamina t ion .  The F la thead  N a t i o n a l  Fo res t  
has at tempted t o  develop q u a n t i t a t i v e  es t ima tes  o f  non-point  source 
con tamina t ion  caused by t i m b e r  h a r v e s t i n g .  I t  i s  e x p e r i e n c i n g  d i f f i c u l t y  
deve lop ing  these es t ima tes  f o r  i n d i v i d u a l  t i m b e r  sa les .  I n f o r m a t i o n  i s  
a v a i l a b l e  t o  document t h a t  f a i l e d  s e p t i c  systems a r e  d i s c h a r g i n g  
contaminants t o  s u r f a c e  and sha l l ow  ground water  (e .g. ,  W h i t e f i s h  l a k e  
and Evergreen).  There i s  a p a u c i t y  o f  q u a n t i t a t i v e  i n f o r m a t i o n  a v a i l a b l e  
t o  e s t i m a t e  non-po in t  source con tamina t ion  f rom s e p t i c  t anks .  

There a r e  e f f o r t s  underway t o  address non-point  source 
con tamina t ion .  The F la thead  N a t i o n a l  Fo res t  has committed t o  implement 
procedures t o  m in im ize  non-po in t  source con tamina t ion .  Lake and F la thead  
Count ies i n  Montana have added procedures t o  r e s t r i c t  t h e  s a l e  o f  
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d e t e r g e n t s  c o n t a i n i n g  phosphorus. The WQB, MDHES has imposed 
requi rements t o  reduce d ischarges f rom s e p t i c  systems. These i n c l u d e  
more r e s t r i c t i v e  s i t i n g ,  hook ups t o  community sewage systems t h a t  r o u t e  
wastes t o  sewage t rea tmen t  p l a n t s ,  and 50-year n o n - f a i l u r e  requi rements 
f o r  newly i n s t a l l e d  s e p t i c  systems. 

Under e x i s t i n g  c o n d i t i o n s ,  water  q u a n t i t y  appears adequate f o r  
water  uses o c c u r r i n g  i n  t h e  N o r t h  Fork,  F la thead  R i v e r  i n  B r i t i s h  
Columbia; N o r t h  Fork,  F la thead  R i v e r  i n  Montana; and, F la thead  
River-Mainstem designated sub-basins.  The remain ing sub-basins were n o t  
eva lua ted  because c o n s t r u c t i o n  o f  t h e  proposed mine i n  B r i t i s h  Columbia 
would n o t  d i r e c t l y  impact t h e i r  water  q u a n t i t y .  The F la thead  Lake 
sub-basin was n o t  eva lua ted  because t h e  WUC concluded t h a t  water  q u a n t i t y  
i n  t h e  F la thead  R i v e r  system was adequate. 

F i s h e r y  concerns have a p p a r e n t l y  been addressed by secu r ing  
c l a i m s  f o r  i n s t r e a m  water  use i n  t h e  Nor th  Fork,  F la thead  R i v e r  i n  
Montana and t h e  r e q u i r e d  99.1 m /s  f l o w  f rom October t o  A p r i l  i n  t h e  
F la thead  River-Mainstem. These f l ows ,  however, appear t o  o n l y  suppor t  
e x i s t i n g  f i s h  p o p u l a t i o n s  and increased,  and more s t a b l e ,  f l o w s  a t  
c e r t a i n  t imes o f  t h e  year may be r e q u i r e d  f o r  increased f i s h  p o p u l a t i o n s .  

Timber h a r v e s t i n g  may adve rse ly  a f f e c t  water  q u a n t i t y  a t  l o c a l  
s i t e s ,  b u t  n o r m a l l y  app rox lma te l y  25 pe rcen t  o f  a watershed must be 
r e c e n t l y  c l e a r - c u t  f o r  changes i n  water  f l ows  t o  become apparent .  None 
o f  t h e  t h r e e  p reced ing  sub-basins i n  t h e  Basin approached t h e  25 percen t  
f i g u r e  and a q u i c k  rev iew  o f  t h e  remain ing f i v e  sub-basins i n d i c a t e d  t h a t  
t hese  sub-basins d i d  n o t  approach t h e  25 pe rcen t  f i g u r e .  

Water q u a l i t y  was eva lua ted  i n  terms o f  g e n e r a l i z e d  water  uses 
i n  t h e  N o r t h  Fork,  F la thead  R i v e r  i n  Montana and t h e  F la thead  
River-Mainstem designated sub-basins. The a n a l y s i s  was r e s t r i c t e d  t o  
these two sub-basins as t h e y  were f e l t  t o  be t h e  o n l y  ones t h a t  may be 
s u b j e c t  t o  water  q u a l i t y  i n f l u e n c e s  f rom t h e  proposed c o a l  mine. 
T h i r t y - f o u r  water  q u a l i t y  c h a r a c t e r i s t i c s  and c o n s t i t u e n t s  were screened 
u s i n g  genera l  c r i t e r i a  used by v a r i o u s  agencies.  The e x i s t i n g  water  

3 
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q u a l i t y  met t h e  requi rements o f  a l l  known genera l  c a t e g o r i e s  o f  water  use 
w i t h  t h e  e x c e p t i o n  o f  f o u r  me ta l s ,  suspended sediment, t u r b i d i t y ,  oxygen, 
t o t a l  i n o r g a n i c  n i t r o g e n  and t h e  S t ress  Index.  

The exceedance o f  t h e  cadmium and l e a d  c r i t e r i a  may be 
s i g n i f i c a n t  t o  a q u a t i c  l i f e  and consumers o f  f i s h  whereas t h e  exceedance 
o f  t h e  aluminum and chromium c r i t e r i a  a r e  u n l i k e l y  t o  be s i g n i f i c a n t .  
Suspended sediment and t u r b i d i t y  l e v e l s  exceeded t h e  s e l e c t e d  c r i t e r i a  
d u r i n g  t h e  f r e s h e t  p e r i o d  by a l a r g e  marg in.  These c r i t e r i a  a r e  a l s o  
o c c a s i o n a l l y  exceeded d u r i n g  t h e  remainder o f  t h e  year .  High S t ress  
Index va lues a l s o  suggest c o n d i t i o n s  a r e  l e s s  than  i d e a l  f o r  f i s h  d u r i n g  
f r e s h e t .  R e c r e a t i o n a l ,  a e s t h e t i c ,  d r i n k i n g  and a q u a t i c  l i f e  uses a r e  
l i m i t e d  by e x i s t i n g  suspended sediment and t u r b i d i t y  l e v e l s  i n  t h e  N o r t h  
Fork,  F la thead  R i v e r  i n  Montana and t h e  F la thead  River-Mainstem ma in l y  
d u r i n g  A p r i l ,  May and June. Occasional  d i s s o l v e d  oxygen l e v e l s  below t h e  
c r i t e r i o n  a l s o  may be s t r e s s f u l  p a r t i c u l a r l y  t o  c u t t h r o a t  t r o u t .  The 
exceedance o f  t h e  t o t a l  i n o r g a n i c  n i t r o g e n  c r i t e r i o n  i s  n o t  s i g n i f i c a n t  
t o  any water  uses i n  v iew o f  t h e  ve ry  l ow  l e v e l s  o f  p e r i p h y t o n  growth i n  
t h e  N o r t h  Fork,  F la thead  R i v e r  i n  Montana and t h e  F la thead  River-Mainstem 
designated sub-basins.  

I n  i t s  Phase I work, t h e  WUC i d e n t i f i e d  e x t e n s i v e  water-based 
r e c r e a t i o n  a c t i v i t i e s  i n  t h e  Basin t h a t  cou ld  be s e n s i t i v e  t o  changes i n  
water  q u a l i t y ,  water  q u a n t i t y  and b i o l o g i c a l  resources.  A s  a r e s u l t  o f  
work completed by t h e  Water Q u a l i t y  and Q u a n t i t y  Committee and t h e  
B i o l o g i c a l  Resources Committee, p o t e n t i a l  changes i n  water  q u a l i t y  and 
q u a n t i t y  v a r i a b l e s  and t h e  b i o l o g i c a l  resources were i d e n t i f i e d  a t  t h e  
proposed Cabin Creek c o a l  mine s i t e ,  a t  t h e  I n t e r n a t i o n a l  Boundary and, 
i n  t h e  case o f  t h e  b i o l o g i c a l  resources,  a t  F la thead  Lake. The WUC 
concluded t h a t  i f  these changes were t o  occur ,  socio-economic a c t l v i t i e s  
a t  t h e  mine s i t e  and sou th  o f  t h e  I n t e r n a t i o n a l  Boundary t o  F la thead  Lake 
c o u l d  be a f f e c t e d .  However, because o f  t h e  l i m i t e d  i n f o r m a t i o n ,  t h e  
e l i m i n a t i o n  o f  t h e  b u l l  t r o u t  p o p u l a t i o n  o f  Howel l  and Cabin Creeks was 
found t o  be t h e  o n l y  r e l e v a n t  measureable p o t e n t i a l  impact assoc ia ted  
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with the proposed coal mine development. Therefore, the WUC Phase 2 work 

was limited t o  determining an estimate o f  economic loss t o  the State of 
Montana as a result of the complete loss of the Howell and Cabin Creeks' 
bull trout population due to the potential Cabin Creek coal mine 
development in British Columbia. There was not sufficient time, human or 
financial resources t o  complete a proper on-site study. 

Recent information from creel censuses indicated that the three 
relevant designated sub-basins, (North Fork, Flathead River in Montana; 
Flathead River-Mainstem; Flathead Lake) annually supported approximately 
97,220 bull trout angler days. Information from relevant studies 
provided a range in the value of an angler day in 1986 dollars ($17.36 to 
$143.00). Because the bull trout fishery was considered a high quality 
flshery, the WUC used a higher value of $51.15 (1986 dollars) for a bull 
trout angler day. Therefore, bull trout angling in the three designated 
sub-basins was estimated t o  have an annual economic value of 
approximately $5 million (1986 dollars). 

Recent studies of the bull trout population estimated that 
approximately 9.36 percent of the relevant population originated from 
Howell and Cabin Creeks. Using the sensitivity of angler days t o  
changing fish populations denoted from other studies, the 9.36 percent 
decline in bull trout population was estimated to result in an annual 
potential loss in economic value (user value) t o  the State of Montana o f  
approximately $300,000 to  $800,000 (1986 dollars). 

The Flathead River Basin's recreational value is o f  regional 
and national significance. This recreational value is closely tied to 
the quality of the Basin's water. In each of the seven sub-basins in the 
State o f  Montana, significant numbers of individuals participated in 
recreational activities such as fishing, swimming, boating, hunting, 
hiking, camping, and sightseeing. 

Timber harvesting Is an important socio-economic activity in 
most of the eight sub-basins. This activity has the potential to 
contribute substantially t o  non-point source contamination of the surface 
water in the Basin. Other potential sources of non-point source 
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con tamlna t ion  a r e  a g r i c u l t u r a l  a c t i v i t i e s  (F la thead  Lake sub-basin)  and 
s e p t i c  t anks .  More t e c h n i c a l  i n f o r m a t i o n  i s  r e q u i r e d  b e f o r e  t h e  impact 
o f  non -po in t  source con tamina t ion  on water  q u a l i t y  and b i o l o g i c a l  
resources,  and subsequent ly on socio-economic a c t i v i t i e s  south o f  t h e  
I n t e r n a t i o n a l  Boundary can be determined. 

The t o t a l  es t ima ted  p o p u l a t i o n  o f  t h e  Basin i s  59,000 people.  
The N o r t h  Fork,  F la thead  R i v e r  i n  B r i t i s h  Columbia i s  e s s e n t i a l l y  
u n i n h a b i t e d .  F i f t y - s e v e n  pe rcen t  o f  t h e  es t ima ted  p o p u l a t i o n  i n  t h e  
s tudy area l i v e s  i n  t h e  F la thead  River-Mainstem sub-basin. The l a r g e s t  
i n c o r p o r a t e d  communit ies a r e  K a l i s p e l l  (10,700). Columbia F a l l s  (3100), 
W h i t e f i s h  (3700), and Polson (2800).  

Wastewater d ischarges f rom sewage t rea tmen t  p l a n t s  a r e  t h e  most 
i m p o r t a n t  p o i n t  sources c o n t r i b u t i n g  con tamina t ion  t o  s u r f a c e  waters  o f  
t h e  Basin.  Sewage t rea tmen t  p l a n t s  a t  K a l i s p e l l ,  W h i t e f i s h ,  Columbia 
F a l l s ,  and B i g f o r k  a r e  b e i n g  upgraded w i t h  t e r t i a r y  t rea tmen t  t o  reduce 
phosphorus l e v e l s  i n  t h e  e f f l u e n t  t o  l e s s  than  1.0 m i l l i g r a m  pe r  l i t r e .  

Based upon i n f o r m a t i o n  p r o v i d e d  t o  t h e  WUC, t h e  apparent impact 
f rom c o n s t r u c t i o n ,  o p e r a t i o n ,  and r e c l a m a t i o n  o f  t h e  proposed c o a l  mine 
i n  B r i t i s h  Columbia i s  l i m i t e d  t o  a l o s s  o f  app rox ima te l y  10 pe rcen t  o f  
t h e  B a s i n ' s  b u l l  t r o u t  p o p u l a t i o n .  However, t h e  WUC remains concerned 
w i t h  t h e  s u i t a b i l i t y  o f  t h e  e x i s t i n g  i n f o r m a t i o n  t o  eva lua te  t h e  impacts 
o f  t h e  proposed mine on t h e  waters  o f  t h e  F la thead  R i v e r  Basin.  The 
q u a l i t y  o f  a v a i l a b l e  i n f o r m a t i o n  made i t  d i f f i c u l t  t o  make o t h e r  than  
s u b j e c t i v e  o r  " i t i s  d i f f i c u l t  t o  r e a l l y  know'' conc lus ions .  Therefore,  
i n  l i g h t  o f  t h e  q u a l i t y  o f  t h e  a v a i l a b l e  i n f o r m a t i o n ,  t h e  Water Uses 
Committee developed t h e  most d e f i n i t i v e  conc lus ions  p o s s i b l e .  
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1 .  INTRODUCTION 

1.1 BACKGROUND 
The Governments o f  t h e  U n i t e d  S ta tes  and Canada forwarded a 

r e f e r e n c e  t o  t h e  I n t e r n a t i o n a l  J o i n t  Commission ( I J C )  i n  1984 December 19 
and 1985 February 15, r e s p e c t i v e l y ,  r e q u e s t i n g  t h e  Commission, pursuant  
t o  A r t i c l e  I X  o f  t h e  Boundary Waters T r e a t y  o f  1909, " t o  examine i n t o  and 
r e p o r t  upon t h e  water  q u a l i t y  and q u a n t i t y  o f  t h e  F la thead  R ive r ,  
r e l a t i n g  t o  t h e  t ransboundary water  q u a l i t y  and q u a n t i t y  i m p l i c a t i o n s  of 
t h e  proposed c o a l  mine development on Cabin Creek i n  B r i t i s h  Columbia 
near i t s  conf luence w i t h  t h e  F la thead  R i v e r ,  and t o  make recommendations 
which would a s s i s t  governments i n  e n s u r i n g  t h a t  t h e  p r o v i s i o n s  o f  
A r t i c l e  I V  o f  t h e  s a i d  T r e a t y  a r e  honored."  

I n  1985 A p r i l  18, t h e  Commission, i n  t u r n ,  e s t a b l i s h e d  a 
F la thead  R i v e r  I n t e r n a t i o n a l  Study Board t o  undertake, through 
a p p r o p r i a t e  agencies and i n d i v i d u a l s  i n  t h e  U n i t e d  S ta tes  and Canada, t h e  
i n v e s t i g a t i o n s  requested by t h e  Commission. The Board was d i r e c t e d  by 
t h e  Commission " t o  examine and r e p o r t  t o  t h e  Commission upon t h e  
f o l l o w i n g :  

a.  t h e  p resen t  s t a t e  o f  water  q u a l i t y  and water  q u a n t i t y  o f  
t h e  F la thead  R i v e r  a t  t h e  Border ( i n c l u d i n g  f l u c t u a t i o n s ) ;  

b .  c u r r e n t  water  uses ( i n c l u d i n g  water  dependent uses such as 
r e c r e a t i o n )  i n  t h e  F la thead  R i v e r  b a s i n  t o g e t h e r  w i t h  t h e i r  
e f f e c t s  on p resen t  water  q u a l i t y  and q u a n t i t y ;  

c .  t h e  na tu re ,  l o c a t i o n  and s i g n i f i c a n c e  o f  f i s h e r i e s  
c u r r e n t l y  dependent on t h e  waters o f  t h e  F la thead  R i v e r  and 
i t s  t r i b u t a r i e s ,  Howel l  and Cabin Creek; 

d. e f f e c t s  on t h e  p resen t  s t a t e  o f  water  q u a l i t y  and water  
q u a n t i t y  o f  t h e  F la thead  R i v e r  a t  t h e  border  which would 
r e s u l t  f rom t h e  c o n s t r u c t i o n ,  o p e r a t i o n  and post-mine 
r e c l a m a t i o n  o f  t h e  proposed Cabin Creek Coal Mine; 

e.  e f f e c t s  on c u r r e n t  water  uses ( i n c l u d i n g  water  dependent 
uses such as r e c r e a t i o n )  which would r e s u l t  f rom e f f e c t s  on 
t h e  p resen t  s t a t e  o f  
( i )  water  q u a l i t y ,  and 
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( 1 1 )  water  q u a n t i t y  
which have been i d e n t i f i e d  under paragraph ( d ) ;  and 

f .  e f f e c t s  which t h e  c o n s t r u c t i o n ,  o p e r a t i o n  and post-mine 
r e c l a m a t i o n  o f  t h e  proposed Cabin Creek Coal Mine would 
have on t h e  h a b i t a t  f o r  f i s h e r i e s  i n  Canada i n  t h e  waters  
o f  t h e  F la thead  R i v e r  and i t s  t r i b u t a r i e s  Howel l  and Cabin 
Creek, and consequent e f f e c t s  on f i s h e r i e s  i n  t h e  U n i t e d  
S t a t e s .  

I n  o r d e r  t o  under take t h e  i n v e s t i g a t i o n s  requested by t h e  
Commission, t h e  Board i n  1985 June 5 developed a Plan o f  Study which 
c a l l e d  f o r  t h e  es tab l i shmen t  o f  f o u r  t e c h n i c a l  committees: Mine 
Development Committee, Water Q u a l i t y  and Q u a n t i t y  Committee, Water Uses 
Committee (WUC), and B i o l o g i c a l  Resources Committee. The Board assigned 
t h e  f o l l o w i n g  t a s k s  t o  t h e  Water Uses Committee ( F l a t h e a d  R i v e r  
I n t e r n a t i o n a l  Study Board 1985): 

1.  I d e n t i f y  a l l  e x i s t i n g  socio-economic a c t i v i t i e s  which 
consumpt ive ly  o r  non-consumptively use o r  a f f e c t  water  i n  
t h e  Study area (as  d e f i n e d  i n  Sec t i on  1.3 Study Area, D r a f t  
Study Plan, except  t h a t  t h e  s tudy area i n  B r i t i s h  Columbia 
s h a l l  i n c l u d e  a l l  o f  t h e  F la thead  R i v e r  Basin i n  B r i t i s h  
Columbia); ( t h e  te rm l t a c t i v i t i e s "  i n c l u d e s  uses o f  water  
such as d r i n k i n g ,  f i s h i n g ,  swimming, and i r r i g a t i o n  and 
a l s o  i n c l u d e s  a c t i v i t i e s  which a f f e c t  t h e  dra inage bas in,  
such as l o g g i n g  and sewage t r e a t m e n t ) ;  

2. i d e n t i f y  a l l  w a t e r - r e l a t e d  development a c t i v i t i e s  i n  t h e  
s tudy area (e.g., t i m b e r  sa les ,  r e c r e a t i o n a l ,  s u b d i v i s i o n s ,  
t e r t i a r y  sewage t rea tmen t ,  e t c . )  which have been approved 
o r  l i c e n s e d  (and whose impacts a r e  n o t  y e t  r e f l e c t e d  i n  
c u r r e n t  water  q u a l i t y  o r  q u a n t i t y  c o n d i t i o n s  o f  t h e  s tudy 
area)  ; 

3. c o l l e c t  a l l  a v a i l a b l e  i n f o r m a t i o n  r e l a t e d  t o  e x i s t i n g  
a c t i v i t i e s  which use o r  a f f e c t  water  i n  t h e  Study area; 

4. develop i n f o r m a t i o n  which r e f l e c t s  t o l e r a n c e s  and 
requi rements necessary t o  assess t h e  e f f e c t s  on 
w a t e r - r e l a t e d  a c t i v i t i e s  i d e n t i f i e d  i n  paragraph ( a )  and 
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(b) above. This information was developed by the Water 
Quality Criteria Subcommittee that included members from 
the existing committees; 

5. assess the impacts o f  existing socio-economic activities 
identified in paragraph (a) above on water quality and 
quantity of the study area; 

6. assess the impacts of committed socio-economic activities 
identified in paragraph (b) above in terms of expected 
effects to water quality and quantity of the study area; 
and, 

7. based on information provided by the Water Quality and 
Quantity Committee, the Biological Resources Committee, and 
the Mine Development Committee, and also assessments and 
information developed by the Water Uses Committee, carry 
out an analysis of the effects resulting from construction, 
operation, and reclamation o f  the proposed Cabin Creek Coal 
Mine on water-related activities in the Flathead River 
Basin south of the International Boundary. 

1.2 PROCEDURE 
The tasks assigned to the WUC required the development and 

completion of a work plan consisting of two phases and preparation of a 
final report: 

Phase 1. Collection of socio-economic information within the 
Flathead River Basin (hereinafter referred to as the Basin) in 
order to complete tasks 1 to 3 and 5 to 6. 
Phase 2. Using information and data which is already available 
or becomes available from the other committees during the 
course o f  the investigations, complete task 7. 

The WUC used existing information and data from published sources and 
personal communication with knowledgeable individuals; no original 
on-site studies were conducted. 

In completing its Phase 1 work assignments, the WUC received 
excellent co-operation from various levels of government agencies in both 
the United States and Canada as well as from individuals in the private 
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s e c t o r .  The WUC h i r e d  a c o n s u l t a n t  t o  c a r r y  o u t  some i n i t i a l  work on 
c o l l e c t i o n  o f  socio-economic a c t i v i t y  i n f o r m a t i o n  and i t s  
i n t e r r e l a t i o n s h i p  w i t h  t h e  water  resources. I n  a d d i t i o n ,  a c o n s u l t a n t  
was a l s o  h i r e d  t o  prepare a s e r i e s  o f  des ignated sub-basin maps 
i l l u s t r a t i n g  t h e  s p a t i a l  d i s t r i b u t i o n  of t h e  socio-economic a c t i v i t i e s  i n  
t h e  s tudy area. 

Phase 2 work examined o n l y  one p o t e n t i a l  impact assoc ia ted  w i t h  
t h e  proposed c o a l  mine development on Cabin Creek. Conclusions reached 
by t h e  o t h e r  committees l i m i t e d  t h e  p o t e n t i a l  measurable impact o f  t h e  
proposed mine t o  e l i m i n a t i o n  o f  t h e  b u l l  t r o u t  p o p u l a t i o n s  o f  Howell  and 
Cabin Creeks. Therefore,  Phase 2 work was l i m i t e d  t o  e s t i m a t i n g  t h e  
p o t e n t i a l  d i r e c t  user  l o s s  i n  va lue  as a r e s u l t  o f  t h e  reduced b u l l  t r o u t  
p o p u l a t i o n .  

1.3 OBJECTIVE - PHASE 1 STUDY 
The o b j e c t i v e  o f  t h e  Phase 1 s tudy i s  t o  i d e n t i f y  t h e  c u r r e n t  

and/or committed socio-economic a c t i v i t i e s  which consumpt ive ly  o r  
non-consumptively use water  o r  a c t i v i t i e s  t h a t  have a p o t e n t i a l  impact on 
o r  a r e  p o t e n t i a l l y  impacted by changes i n  t h e  water  q u a l i t y  and/or water  
q u a n t i t y  i n  t h e  s tudy area. F i g u r e  1 p rov ides  a map o u t l i n e  of t h e  s tudy 
area. To a s s i s t  i n  t h e  i d e n t i f i c a t i o n  o f  socio-economic a c t i v i t i e s  and 
t h e  s p a t i a l  d i s p l a y  o f  t h e  I n f o r m a t i o n ,  t h e  s tudy area was d i v i d e d  i n t o  
e i g h t  (8 )  des ignated sub-basins: 

1.  N o r t h  Fork,  F la thead R i v e r  i n  B r i t i s h  Columbia; 
2. N o r t h  Fork,  F la thead R i v e r  i n  Montana; 
3. W h i t e f i s h  R i v e r / S t i l l w a t e r  R ive r ;  
4. M idd le  Fork,  F la thead  R i v e r ;  
5. South Fork,  F la thead  R i v e r  (upst ream o f  Hungry Horse Dam); 
6. F la thead  River-Mainstem; 
7.  Swan River/Swan Lake; and, 
8. F la thead  Lake 
Socio-economic a c t i v i t i e s  t h a t  use and/or a f f e c t  water  i n  t h e  

s tudy area have been reviewed and denoted f rom two d i f f e r e n t  
p o i n t s - o f - v i e w .  A s  such, t h e  i n f o r m a t i o n  i s  p rov ided  i n  t h e  f o l l o w i n g  

fo rma t  : 



FIGURE I 
MAP OF THE FLATHEAD BASIN 

STUDY AREA 
designated sub - basins : 

North Fork,  Flathead River in Bri t ish Columbia Figure 2 

Figure 3 Nnrth F o r k ,  Flathead River in Montana 

Figure 4 

Figure 5 Middle F o r k ,  Flathead River 

Figure 6 South F o r k ,  Flathead River 

Figure 7 Flathead R ive r  -Mainstem 

Figure 8 Swan River/ Swan Lake 

Figure 9 Flathead Lake 

----- 

Whitef ish River/ Stillwater River 

Flathead River South of Kerr D a m .  existing or  committed 
socio-economic activities in this sug-basin will be evaluated 
only if information is provided that  determines that,as a result - 
of proposed coal minc,water quality changes a t  the outlet of 
Flathead River 
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1 .  

2. 

Cur ren t  socio-economic a c t i v i t i e s  - an ongoing 
a c t i v i t y  as o f  t h e  d a t e  o f  t h e  acceptance o f  t h e  
r e f e r e n c e  by t h e  IJC; and, 
Committed socio-economic a c t i v i t i e s  - an a c t i v i t y  
t h a t  i s  approved o r  l i c e n s e d  and, t h e r e f o r e ,  expected 
t o  occur .  Examples a r e  proposed t i m b e r  ha rves ts ,  
p lanned sewage t rea tmen t  p l a n t  Improvements, and 
proposed r e s t r i c t i o n s  on c o n s t r u c t i o n  and s i t i n g  o f  
s e p t i c  t anks .  C e r t a i n  a c t i v i t i e s  t h a t  a r e  p o s s i b l e  
o r  have been proposed a r e  n o t  i n c l u d e d  as committed 
a c t i v i t i e s  i n  t h i s  r e p o r t  because, i n  t h e  o p i n i o n  o f  
t h e  WUC, t hey  a r e  n o t  l i k e l y  t o  occur  w i t h i n  seve ra l  
years (e .g . ,  development o f  o i l  and gas l eases ) .  

1.4 OBJECTIVE - PHASE 2 STUDY 
The o b j e c t i v e  o f  t h e  Phase 2 work was t o  eva lua te  t h e  

socio-economic impact o f  t h e  proposed Cabin Creek c o a l  mine development 
on w a t e r - r e l a t e d  a c t i v i t i e s  i n  t h e  Basin sou th  o f  t h e  I n t e r n a t i o n a l  
Boundary. I n  i t s  Phase 1 work, t h e  WUC i d e n t i f i e d  e x t e n s i v e  water-based 
r e c r e a t i o n  a c t i v i t i e s  i n  t h e  Basin t h a t  c o u l d  be s e n s i t i v e  t o  changes i n  
water  q u a l i t y ,  water  q u a n t i t y  and f i s h e r i e s .  As  a r e s u l t  o f  work 
completed by t h e  o t h e r  Committees, i t  was concluded t h a t  i f  t h e  c o a l  mine 
development were t o  proceed, t h e  b u l l  t r o u t  p o p u l a t i o n s  o f  Howel l  and 
Cabin Creeks would be e l i m i n a t e d .  As t h i s  was found t o  be t h e  o n l y  
r e l e v a n t  measurable p o t e n t i a l  impact assoc ia ted  w i t h  t h e  proposed c o a l  
mine development, t h e  WUC Phase 2 work was l i m i t e d  t o  e s t i m a t i n g  t h e  
p o t e n t i a l  annual d i r e c t  l o s s  i n  economic va lue  t o  t h e  S t a t e  o f  Montana as 
a r e s u l t  o f  t h e  complete l o s s  o f  t h e  Howel l  and Cabin Creeks’ b u l l  t r o u t  
p o p u l a t i o n s .  

There was n o t  s u f f i c i e n t  t ime,  human o r  f i n a n c i a l  resources t o  
complete o n - s i t e  s t u d i e s  f o r  t h i s  Phase 2 work. However, I n  o r d e r  t o  
b e s t  meet t h e  o b j e c t i v e  o f  t h e  Phase 2 work, t h e  WUC reviewed o t h e r  
s t u d i e s  t h a t  examined b o t h  t h e  economic va lue  o f  s p o r t  f i s h i n g  a c t i v i t i e s  
and t h e  s e n s i t i v i t y  o f  f i s h i n g  and t h e  assoc ia ted  economic va lue  t o  
changes i n  f i s h  p o p u l a t i o n s .  Then, a v a i l a b l e  i n f o r m a t i o n  on t h e  Bas in ’ s  



7 

b u l l  t r o u t  p o p u l a t i o n s  and b u l l  t r o u t  a n g l i n g  was u t i l i z e d  and an 
e s t i m a t e  o f  p o t e n t i a l  d i r e c t  l o s s  i n  economic va lue  e s t a b l i s h e d  as a 
r e s u l t  o f  t h e  complete l o s s  of  t h e  Howel l  and Cabin Creeks'  b u l l  t r o u t  
p o p u l a t i o n s .  

1 . 5  REPORT OUTLINE 
The r e p o r t  i s  assembled i n  twe lve  chap te rs .  T h i s  i n t r o d u c t o r y  

chap te r  dea ls  w i t h  background, procedure,  s tudy o b j e c t i v e s  and s tudy 
area.  The n e x t  e i g h t  chap te rs  p r o v i d e  an overv iew o f  t h e  socio-economic 
a c t i v i t i e s  i n  t h e  s tudy area: one chap te r  f o r  each o f  t h e  e i g h t  
des ignated sub-basins. The d i s c u s s i o n  f o r  each sub-basin i s  d i v i d e d  i n t o  
two p a r t s .  The f i r s t  p a r t  d iscusses those e x i s t i n g  and/or committed 
socio-economic a c t i v i t i e s  t h a t  a r e  a f f e c t e d  by changes i n  water  q u a l i t y  
and/or water  q u a n t i t y ,  whereas t h e  second p a r t  examines those a c t i v i t i e s  
t h a t  p o t e n t i a l l y  a f f e c t  water  q u a l i t y  and/or water  q u a n t i t y .  Some 
a c t i v i t i e s ,  such as r e c r e a t i o n ,  a r e  d iscussed i n  b o t h  p a r t s  whereas o t h e r  
a c t i v i t i e s ,  such as f o r e s t r y ,  a r e  o n l y  d iscussed i n  t h e  second p a r t  as i t  
i s  h i g h l y  u n l i k e l y  t h a t  p o t e n t i a l  changes i n  water  q u a l i t y  and/or 
q u a n t i t y  w i l l  have any impact on f o r e s t r y  a c t i v i t i e s .  Chapter t e n  

rev iews t h e  r e l a t i o n s h i p  between water  q u a n t i t y  and c u r r e n t  and/or 
committed socio-economic i n  t h e  Basin and chap te r  e leven examines t h e  
s u i t a b i l i t y  o f  e x i s t i n g  water  q u a l i t y  f o r  t h e  c u r r e n t  and/or committed 
socio-economic a c t i v i t i e s  o f  t h e  Basin.  F i n a l l y ,  chap te r  t w e l v e  examines 
one p o t e n t i a l  economic impact assoc ia ted  w i t h  t h e  proposed Cabin Creek 
c o a l  mine development. 
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2. NORTH FORK. FLATHEAD R I V E R  I N  B R I T I S H  COLUMBIA 

2.1 INTRODUCTION 
2 

(639 m i 2 ) .  F i g u r e  2 shows t h e  sub-basin boundary, major  roads, r i v e r  
t r i b u t a r i e s  and l a k e s .  Roughly one-hal f  o f  t h e  s u r f a c e  area o f  t h i s  
sub-basin i s  c h a r a c t e r i z e d  as r e l a t i v e l y  f l a t  v a l l e y  bot tom c o n s i s t i n g  o f  
a t h i c k  l a y e r  o f  unconso l i da ted  g l a c i o - f l u v i a l  g r a v e l s  and t i l l s ,  and 
r e c e n t  a l l u v i u m .  The remainder o f  t h e  sub-basin i s  mountainous, w i t h  
mountains t o  t h e  west,  n o r t h ,  and eas t  d i r e c t i n g  d ra inage  south t o  t h e  
U n i t e d  S t a t e s .  The western and n o r t h e r n  p o r t i o n s  o f  t h e  sub -bas in  
c o n t a i n  smal l  areas o f  Mesozoic rock  which c o n t a i n s  c o a l .  Th i s  Canadian 
p o r t i o n  o f  t h e  Basin f a l l s  w i t h i n  t h e  Engelmann Spruce-Subalpine F i r  
b i o g e o c l i m a t i c  zone ( K r a j i n a  1973).  The sub-basin i s  v i r t u a l l y  
unpopulated and undeveloped, and l o g g i n g  i s  t h e  o n l y  major  a c t i v i t y .  

Th i s  sub-basin has an area of app rox ima te l y  1666 km 

2.2 S O C I O - E C O N O M I C  A C T I V I T I E S  POTENTIALLY I M P A C l E D  BY 
CHANGES I N  WATER QUALITY AND/OR WATER Q U A N T I T Y  

2.2.1 Rec rea t ion  
The Canadian p o r t i o n  o f  t h e  F la thead  R i v e r  Basin a t t r a c t s  

v i s i t o r s  m a i n l y  d u r i n g  t h e  summer and f a l l  seasons (Sage Creek Coal 
L i m i t e d  1982). The most popu la r  a c t i v i t i e s  ( ranked,  s t a r t i n g  w i t h  most 
p o p u l a r )  a re :  h u n t i n g ,  f i s h i n g ,  o f f - r o a d  four-wheel  d r i v i n g ,  camping, and 
snowmobi l ing ( B a i l e y  and Nessman 1982). 

F i s h i n g ,  hun t ing ,  camping and s i g h t s e e i n g  a r e  t h e  major 
a c t i v i t i e s  i n  t h e  v i c i n i t y  o f  t h e  mine s i t e .  The F la thead  R i v e r  and 
Howel l  Creek a t t r a c t  a n g l e r s  seeking c u t t h r o a t  and b u l l  t r o u t  ( n o t  D o l l y  
Varden), m o s t l y  d u r i n g  J u l y  and August. E l k ,  moose, deer,  and o t h e r  game 
a r e  hunted i n  t h e  f a l l .  Guides b r i n g  40 t o  50 hun te rs  p e r  season t o  t h e  
southern p o r t i o n  o f  t h i s  sub-basin (Sage Creek Coal L i m i t e d  1982). 

There a r e  no r e l i a b l e  da ta  on a c t u a l  numbers o f  hun te r  o r  
a n g l e r  days f o r  t h i s  sub-basin.  A te lephone and q u e s t i o n n a i r e  survey o f  
r e s i d e n t s  l i v i n g  e a s t  o f  Cranbrook i n  southeastern B r i t i s h  Columbia (Coal  
B lock a rea )  found t h a t  t h i s  sub-basin area was ranked t h l r d  ou t  o f  e i g h t  
zones f o r  a h u n t i n g  o r  f i s h i n g  d e s t i n a t i o n .  
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The survey determined t h e r e  a r e  approx ima te l y  6600 a n g l e r s  and 2700 
hun te rs  r e s i d i n g  i n  t h e  Coal B lock area. I t  was es t ima ted  t h a t  50 
pe rcen t  of a l l  Coal B lock r e s i d e n t s  (1976 p o p u l a t i o n  = 11,128) 
p a r t i c i p a t e  i n  some form o f  outdoor  r e c r e a t i o n  i n  t h i s  sub-basin each 
year  ( B a i l e y  and Nessman 1982). I n  a d d i t i o n ,  t h e  Tobacco P l a i n s  I n d i a n  
Band o f  Grasmere, B r i t i s h  Columbia have t r a p p i n g  r i g h t s  t o  t h e  lands 
w i t h i n  t h e  proposed mine s i t e  (Sage Creek Coal L i m i t e d  1982). 

2.2.2 Se t t l emen t  
Some maps i n d i c a t e  t h e  e x i s t e n c e  o f  a r u r a l  development c a l l e d  

F la thead  i n  t h e  n o r t h e r n  s e c t i o n  o f  t h e  sub-basin. However, t h e r e  a r e  i n  
f a c t  no people o r  b u i l d i n g s  a t  such a l o c a t i o n .  The o n l y  permanent 
r e s i d e n t s  i n  t h e  sub-basin a r e  a gu ide  w i t h  f a m i l y  and a few o t h e r  
i n d i v i d u a l s .  The t o t a l  permanent p o p u l a t i o n  i s  est imated t o  be l e s s  than  
12 (January 1986, 0.  V a l i e l a ,  I n l a n d  Waters & Lands, Environment Canada, 
Vancouver, B r i t i s h  Columbia, personal  communication). 

There a r e  two water  l i c e n c e s  f o r  consumptive use f o r  t h e  
sub-basin;  b o t h  a r e  on smal l  t r i b u t a r i e s  (Fontana and F i l l m o r e  Creeks) 
upstream o f  t h e  proposed mine s i t e  ( F i g u r e  2A). Presumably, t h e  o t h e r  
people l i v i n g  i n  t h e  sub-basin r e l y  on w e l l  water  o r  have un l i censed  
s u r f a c e  water  i n t a k e s .  The 20 t o  30 e x p l o r a t i o n  personnel  work ing  f o r  
S h e l l  Canada Resources L t d .  a r e  l o c a t e d  between Harvey Creek and Howel l  
Creek ( F i g u r e  Z A ) ,  and r e l y  on w e l l  water  s u p p l i e s .  

2.2.3 A g r i c u l t u r e  
No i n f o r m a t l o n  was found on a g r i c u l t u r a l  a c t i v i t y  i n  t h i s  

sub- bas i n . 

2.2.4 Pres e r va t i on 
I t  has been proposed t h a t  t h e  headwaters o f  t h e  

Kishinena-Akamina, S t a r v a t i o n ,  and Nor th  K i n t l a  Creeks, l o c a t e d  i n  t h e  
extreme southeast  co rne r  o f  t h e  sub-basin,  be des ignated as a 
R e c r e a t i o n a l  Area and/or P r o v i n c i a l  park ( F i g u r e  2A). Th i s  area would be 
a d j a c e n t  t o  Waterton Lakes N a t i o n a l  Park i n  A l b e r t a  and G l a c i e r  N a t i o n a l  
Park I n  Montana. The R e c r e a t i o n a l  Area d e s i g n a t i o n  would r e s u l t  I n  
r e s t r i c t i o n s  on c e r t a i n  developments and i n  t h e  es tab l l shmen t  o f  h i k i n g  
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t r a i l s .  Th is  t y p e  o f  d e s i g n a t i o n  i s  l e s s  r e s t r i c t i v e  than  a park 
d e s i g n a t i o n ,  and would n o t  n e c e s s a r i l y  p rec lude  t h e  e x t r a c t i o n  o f  c e r t a i n  
m i n e r a l  resources (December 1985, P h i l  W h i t f i e l d ,  B r i t i s h  Columbia 
M i n i s t r y  o f  Lands, Parks, and Housing, Kamloops, B r i t i s h  Columbia, 
personal  communication). 

E a r l y  i n  t h e  198O's, t h e  Kootenai  T r i b a l  Counci l  submi t ted a 
comprehensive l a n d  c l a i m  t o  t h e  Government o f  Canada. Th is  c l a i m  
i n c l u d e d  t h e  m a j o r i t y  o f  t h i s  sub-basin.  Whi le  such a c l a i m  can r e s u l t  
i n  r e c o g n i t i o n  o f  t r a d i t i o n a l  use and occupancy o f  some p o r t i o n  o f  t h e  
sub-basin, n e g o t i a t i o n s  under t h e  process r e g a r d i n g  r e t e n t i o n  o r  
compensation have n o t  y e t  been scheduled. However, d u r i n g  f u t u r e  
d i scuss ions ,  i t  i s  expected t h a t  t h e  T r i b a l  Counci l  w i l l  make a number o f  
p roposa ls  t h a t  c o u l d  i n f l u e n c e  t h e  f u t u r e  use o f  water  and r e l a t e d  
resources i n  t h i s  sub-basin. 

2.3 SOCIO-ECONOMIC A C T I V I T I E S  THAT POTENTIALLY 
AFFECT WATER QUALITY AND/OR WATER QUANTITY 

2.3.1 Rec rea t ion  
There a r e  e i g h t  des ignated r e c r e a t i o n  s i t e s  i n  t h i s  sub-basin 

( F i g u r e  2A). A l l  o f  t hese  s i t e s  a r e  p r i m i t i v e  camping s i t e s  equipped 
w i t h  outhouses, t a b l e s ,  and l i t t e r  b a r r e l s .  Use o f  t hese  s i t e s  i s  
g r e a t e s t  d u r i n g  J u l y  and August. Usage i s  a p p a r e n t l y  l i g h t .  There a r e  
no known q u a n t i t a t i v e  da ta  on a c t u a l  use ( r e f e r  t o  Sec t i on  2.2.1). I t  i s  
assumed r e c r e a t i o n a l  a c t i v i t i e s  have no measurable impact on water  
q u a l i t y .  

2.3.2 Se t t l emen t  
There a r e  no organized communities i n  t h i s  sub-basin and as has 

been p r e v i o u s l y  s t a t e d ,  t h e  t o t a l  permanent p o p u l a t i o n  o f  t h e  sub-basin 
i s  es t ima ted  t o  be l e s s  than  12. The S h e l l  Canada Resources L t d .  
e x p l o r a t i o n  base camp d ischarges sewage f rom 20 t o  30 personnel  i n t o  a 
s e p t i c  t ank  d r a i n f i e l d  (see S e c t i o n  2.3.5. ) .  

I n  a d d i t i o n  t o  t h e  two water  l i c e n s e s  mentioned i n  
S e c t i o n  2.2.2, t h e r e  have been two approvals  g i v e n  f o r  a l t e r a t i o n s  t o  
s u r f a c e  waters .  This  i nc ludes  a minor  channel m o d i f i c a t i o n  on t h e  



13 

F la thead  R i v e r  near F la thead,  and t h e  c o n s t r u c t i o n  o f  a dyke on P r o c t o r  
Lake and t h e  d i v e r s i o n  o f  N e t t i e  Creek i n t o  P r o c t o r  Lake ( F i g u r e  2A). 

2.3.3 A g r i c u l t u r e  
See S e c t i o n  2.2.3. 

2.3.4 F o r e s t r y  
Cur ren t  and committed l o g g i n g  has been t h e  most s i g n i f i c a n t  

a c t i v i t y  which c o u l d  p o t e n t i a l l y  impact water  q u a l i t y  and/or water  
q u a n t i t y  ( F i g u r e  28) .  I n  r e c e n t  years (1978 t o  p r e s e n t ) ,  t h e  m a j o r i t y  o f  
l o g g i n g  has been aimed a t  s a l v a g i n g  lodgepole p i n e  i n f e s t e d  w i t h  mountain 
p i n e  b e e t l e ,  m a i n l y  i n  t h e  southeast  s e c t i o n  of t h e  sub-basin. The 
streams i n  t h i s  area (Sage, E l d e r  and Akamina-Kishinena Creeks) e n t e r  t h e  
F la thead  R i v e r  south o f  t h e  I n t e r n a t i o n a l  Boundary. Smith e t  a l .  (1984) 
at tempted t o  assess t h e  impact o f  l o g g i n g  on water  q u a l i t y .  T h e i r  s tudy 
concluded t h a t  "no d e t e r i o r a t i o n  i n  t h e  water  q u a l i t y  o f  K ish inena Creek 
was apparent from t h e  l i m i t e d  amount o f  da ta  c o l l e c t e d  a f t e r  l o g g i n g  
commenced." Smith e t  a l .  (1984) c a u t i o n ,  however, t h a t  "sSnce t h e  
p o s t - l o g g i n g  samples were taken i n  summer, changes bes t  observed d u r i n g  
s p r i n g ,  such as increases i n  c o n c e n t r a t i o n s  o f  suspended sediments, may 
have been missed . 'I 

Q u a l i t a t i v e  obse rva t i ons  (August 1985, Doug M a r t i n ,  H a b i t a t  
P r o t e c t i o n  B i o l o g i s t ,  B r i t i s h  Columbia M i n i s t r y  o f  Environment, 
Cranbrook, B r i t i s h  Columbia, personal  communication) i n d i c a t e  t h a t  i n  t h e  
r e c e n t  p a s t ,  s t ream sed imen ta t i on  has r e s u l t e d  f rom l o g g i n g  a c t i v i t i e s  i n  
K ish inena,  Couldrey,  Howel l  and Sage Creeks, t h e  F la thead  R i v e r  near t h e  
l o c a l i t y  o f  F la thead.  Sedimentat ion was thought  t o  be t r a n s i t o r y .  The 
impacts,  however, were n o t  measured q u a n t i t a t i v e l y .  

Logging and assoc ia ted  road c o n s t r u c t i o n  can impact suspended 
sediment, temperature,  water  chemis t r y ,  and t h e  t i m i n g  and q u a n t i t y  o f  
water  d ischarge.  However, due t o  t h e  t r a n s i e n t ,  h i g h l y  v a r i a b l e ,  and 
s i t e  s p e c i f i c  n a t u r e  o f  these c h a r a c t e r i s t i c s ,  a s c r i b i n g  water  q u a l i t y /  
q u a n t i t y  impacts t o  l o g g i n g  w i t h o u t  e x t e n s l v e  s tudy i s  n o t  p o s s i b l e .  

Areas logged d u r i n g  1980 t o  1985 and expected t o  be logged 
d u r i n g  1986 t o  1990 a r e  l i s t e d  i n  Table 2.1 and 2.2, r e s p e c t i v e l y ,  and 
shown i n  F i g u r e  28. D e t a i l e d  i n f o r m a t i o n  i s  con ta ined  i n  Table 1, 
Addendum A. 
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Table 2.1. Cur ren t  t imber  h a r v e s t i n g  i n  t h e  N o r t h  Fork,  F la thead  R i v e r  
i n  B r i t i s h  Columbia, 1980 t o  1985 

Timber Harvests  
Area 

Hectares 

5710 

Acres 

14,110 

Source: 1:50,000 s c a l e  t imber  supply  maps prepared by Don Embury, B r i t i s h  
Columbla M i n i s t r y  o f  Fo res ts ,  Cranbrook, B r i t i s h  Columbia. 

Table 2.2. Committed t i m b e r  h a r v e s t i n g  i n  t h e  N o r t h  Fork,  F la thead R i v e r  
i n  B r i t i s h  Columbia, 1986 t o  1990. 

Timber Harvests 
Area 

Hectares Acres 

1905 4706 

Source: 1:50,000 s c a l e  t i m b e r  supply  maps prepared by Don Embury, B r i t i s h  
Columbia M i n i s t r y  o f  Fo res ts ,  Cranbrook, B r i t i s h  Columbia. 

S i t e  p r e p a r a t i o n  by Sage Creek Coal L i m i t e d  may r e s u l t  i n  t h e  
c l e a r i n g  o f  a t o t a l  o f  1695 ha (4097 ac res )  i n  t h e  Howel l  Creek and Cabin 
Creek watersheds ( F i g u r e  26). Approx imate ly  1454 ha (3515 acres)  c o n s i s t  
o f  spruce, f i r  and p i n e  f o r e s t s .  (Sage Creek Coal L i m i t e d  1982). 

2.3.5 I n d u s t r y  
S h e l l  Canada Resources L t d .  has been c a r r y i n g  o u t  se ismic 

e x p l o r a t i o n  and t e s t  d r i l l i n g  t o  e v a l u a t e  t h e  occurrence o f  carbon 
d i o x i d e .  S h e l l  i s  c o n s i d e r i n g  r e c o v e r i n g  n a t u r a l  carbon d i o x i d e  d e p o s i t s  
and p i p i n g  t h e  gas t o  A l b e r t a  t o  enhance o i l  recovery.  

The e x p l o r a t i o n  a c t i v i t i e s  a r e  focused on t h e  p o r t i o n  o f  t h e  
sub-basin eas t  o f  t h e  N o r t h  Fork,  F la thead  R i v e r  i n  B r i t i s h  Columbia. 
Four t e s t  w e l l s  have been d r i l l e d  t o  d a t e  ( F i g u r e  2A); 10 t o  20 w e l l s  may 
be d r i l l e d  t o  complete t h e  e x p l o r a t i o n .  
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These a c t i v i t i e s  have been c a r r i e d  o u t  under t h e  s u p e r v i s i o n  o f  
B r i t i s h  Columbia M i n i s t r y  o f  Environment, Regional  F i s h  and W i l d l i f e  
personnel .  Road c o n s t r u c t i o n ,  t h e  ma n concern w i t h  respec t  t o  water  
q u a l i t y ,  has been k e p t  t o  a minimum No d r i l l i n g  mud d i scha rge  t o  

su r face  water  occurs.  No water  qua l  t y  impacts f rom t h e  e x p l o r a t i o n  
a c t i v i t i e s  a r e  expected. 

2.3.6 T r a n s p o r t a t i o n  
Other than  l o g g i n g  roads, o n l y  two major  unsurfaced p u b l i c  

roads e x i s t  ( F i g u r e  2A). Most o f  t h e  road t r a f f i c  i s  seasonal i n  na tu re ;  
t h e  impact o f  f u g i t i v e  d u s t  and r u n o f f  f rom these roads has n o t  been 
moni tored.  

About 10 years ago a gas p i p e l i n e  was c o n s t r u c t e d  which 
t r a n s e c t s  t h e  extreme no r thwes t  headwaters of t h e  F la thead  R i v e r .  
I n s p e c t i o n s  by B r i t i s h  Columbia M i n i s t r y  o f  t h e  Environment have shown no 
impact on water  q u a l i t y  (August 1985, Doug M a r t i n ,  H a b i t a t  P r o t e c t i o n  
B i o l o g i s t ,  B r i t i s h  Columbia M i n i s t r y  of Environment, Cranbrook, B r i t i s h  
Columbia, personal  communication). 
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3.  NORTH FORK, FLATHEAD R I V E R  I N  MONTANA 

3.1 INTRODUCTION 
2 The d ra inage  area o f  t h i s  sub-basin i s  app rox ima te l y  2643 km 

(1014 m i 2 )  ( F i g u r e  3 ) .  The 94 km ( 5 6  mi) s t r e t c h  o f  t h e  N o r t h  Fork, 
F la thead  R i v e r  i n  Montana f l ows  i n  a s o u t h e r l y  d i r e c t i o n ,  f o rm ing  t h e  
western boundary o f  G l a c i e r  N a t i o n a l  Park.  The vas t  m a j o r i t y  o f  l a n d  i n  
t h i s  sub-basin i s  publ ic ly-owned and managed as N a t i o n a l  Fo res t ,  S t a t e  
Fo res t  and N a t i o n a l  Park. There a r e  about 23 major t r i b u t a r i e s  i n  t h i s  
sub-basin; 12 f l o w  f rom G l a c i e r  N a t i o n a l  Park on t h e  east ,  and 11 f l o w  
f r o m  t h e  N a t i o n a l  and S t a t e  Fo res t  areas on t h e  west.  The g r a d i e n t  o f  
t h e  N o r t h  Fork i s  r e l a t i v e l y  un i fo rm.  I t  averages 2.9 m/km (15.3 f t / m i )  
f r om t h e  I n t e r n a t i o n a l  Boundary t o  i t s  i n t e r s e c t i o n  w i t h  t h e  M idd le  Fork,  
F la thead  R i v e r  i n  Montana. 

The p r i n c i p a l  socio-economic a c t i v i t y  i n  t h i s  sub-basin i s  
f o r e s t r y  on t h e  F la thead  N a t i o n a l  Fo res t  and t h e  Coal Creek S t a t e  Fo res t  
l ands .  A county  road p a r a l l e l s  t h e  r i v e r  t o  t h e  I n t e r n a t i o n a l  Boundary, 
p r o v i d i n g  access t o  N a t i o n a l  Fo res t  lands,  p r i v a t e  p r o p e r t y ,  and t o  t h e  
G l a c i e r  N a t i o n a l  Park ent rances a t  Camas Creek and Polebr idge.  Based on 
t h e  1980 census, t h e  permanent p o p u l a t i o n  o f  t h i s  sub -bas in  I s  es t ima ted  
t o  be 136. 

3.2 S O C I O - E C O N O M I C  A C T I V I T I E S  POTENTIALLY IMPACTED BY 
CHANGES I N  WATER QUALITY AND/OR WATER QUANTITY 

3.2.1 Rec rea t ion  
F i s h i n g ,  swimming, s i g h t s e e i n g ,  r i v e r  f l o a t i n g ,  camping, and 

h i k i n g  a r e  t h e  major  r e c r e a t i o n a l  a c t i v i t i e s  t h a t  t a k e  p l a c e  i n  t h i s  
sub-basin.  There a r e  f i v e  p u b l i c  campground s i t e s .  Three a r e  N a t i o n a l  
Park S e r v i c e  and two a r e  N a t i o n a l  Fo res t  campgrounds ( F i g u r e  3A). 

The t h r e e  developed G l a c i e r  N a t i o n a l  Park campgrounds a r e  
K i n t l a  Lake, Bowman Lake, and Logging Creek. I n  1985, t h e  Park S e r v i c e  
r e p o r t e d  7418 Camper N i g h t s  a t  these s i t e s .  A Camper N i g h t  i s  d e f i n e d  as 
one i n d i v i d u a l  u s i n g  a s i t e  o v e r n i g h t .  An a d d i t i o n a l  2104 Camper N i g h t s  
were counted a t  o t h e r  d i spe rsed  s i t e s  w i t h i n  G l a c i e r  Park i n  t h i s  
sub-basin (February 1986, Gary Gregory, G l a c i e r  N a t i o n a l  Park, Montana, 
pe rsona l  communication). 
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The two N a t i o n a l  Fo res t  campgrounds a r e  l o c a t e d  a t  Tuchuck 
Creek and B i g  Creek ( a d j a c e n t  t o  t h e  Nor th  Fork F la thead  R i v e r  i n  
Montana). The Fo res t  S e r v i c e  m a i n t a i n s  seven o t h e r  developed s i t e s .  
They i n c l u d e  b o a t i n g ,  f i s h i n g ,  p i c n i c k i n g ,  w i n t e r  s p o r t s ,  and i n f o r m a t i o n  
s i t e s .  The t o t a l  1985 r e p o r t e d  r e c r e a t i o n a l  use on a l l  n i n e  s i t e s  was 
11,100 V i s i t o r  Days. A V i s i t o r  Day i s  d e f i n e d  a s  1 person occupying a 
s i t e  f o r  12 hours o r  2 persons occupying a s i t e  f o r  6 hours o r  any 
combinat ion o f  people and hours a t  a s i t e  which equals 12. 

The Fo res t  S e r v i c e  a l s o  m a i n t a i n s  records on r e c r e a t i o n  use i n  
d i spe rsed  areas. Seven areas have been i d e n t i f i e d .  The t o t a l  1985 use 
i n  these areas was 70,500 V i s i t o r  Days (U.S. Fo res t  S e r v i c e  1986). 

The N o r t h  Fork,  F la thead  R i v e r  i n  Montana i s  des ignated under 
t h e  N a t i o n a l  W i l d  and Scenic R i v e r  Act  as scenic  o r  r e c r e a t i o n a l .  
Consequently, r i v e r - b a s e d  r e c r e a t i o n  i s  a s i g n i f i c a n t  p a r t  o f  v i s i t o r  use 
i n  t h i s  sub-basin.  The Fo res t  S e r v i c e  es t ima tes  t h a t  t h e r e  were 13,100 
V i s i t o r  Days assoc ia ted  w i t h  t h e  r i v e r  i n  1985 ( T a b l e  3.1) .  These da ta  
a r e  p a r t  o f  t h e  81,600 V i s i t o r  Days r e p o r t e d  i n  t h e  two p reced ing  
paragraphs. 

Table 3.1. Summary o f  r e c r e a t i o n a l  a c t i v i t i e s  on t h e  N o r t h  Fork,  
F la thead  R i v e r  i n  Montana, 1985. 

Type o f  A c t i v i t y  

Canoeing 
Other w a t e r c r a f t  
Swimming & water  p l a y  
F i s h i n g ,  c o l d  water  
Camping, genera l  day 
Camping, a u t o  
Camping, t r a i l e r  
Camping, t e n t  
P i c n i c k i n g  
Hunt ing,  b i g  game 
Hunt ing,  w a t e r f o w l  
Nature s tudy,  hobby, educa t ion  

V i s i t o r  Days 
thousands) Percent 

.8 
1.7 
.5 

3.3 
1.6 
1.5 
1.6 
1.2 

.3 

.2  

.1 

.3 

6.1 
13.0 

3.8 
25.2 
12.2 
11.5 
12.2 
9.2 
2.3 
1.5 

.8 
2.3 

T o t a l  V i s i t o r  Days 13.1 100.0 

Source: U.S. F o r e s t  Se rv i ce  January 1986. 
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The U.S. Fo res t  S e r v i c e  has developed i n f o r m a t i o n  on f l o a t i n g  
use on t h e  N o r t h  Fork,  F la thead R i v e r  i n  Montana u s i n g  two camera 
s t a t i o n s  on t h e  R i v e r .  I n  1985, 410 r i v e r  c r a f t  were counted between t h e  
U n i t e d  S t a t e s K a n a d i a n  I n t e r n a t i o n a l  Boundary and B i g  Creek. The t o t a l  
number o f  r i v e r  f l o a t e r s  was es t ima ted  t o  be 1353. O f  these f l o a t e r s ,  19 
r a f t s  w i t h  7 5  people were w i t h  commercial o u t f i t t e r s .  From B i g  Creek t o  
Blankenship B r idge ,  393 r i v e r  c r a f t  were counted. The number o f  r i v e r  
f l o a t e r s  was es t ima ted  t o  be 1286. O f  these f l o a t e r s ,  20 r a f t s  w i t h  78 
people were w i t h  commercial o u t f i t t e r s .  

3.2.1.1 F i s h i n g .  The Montana Department o f  F i sh ,  W i l d l i f e  and Parks 
(MDFWP) conducted a census o f  f ishermen i n  t h i s  sub-basin f rom 1981 
May 16 t o  September 7 .  Th i s  i n v e n t o r y  d i d  n o t  i n c l u d e  t h e  G l a c i e r  
N a t i o n a l  Park s i d e  o f  t h e  N o r t h  Fork,  F la thead R i v e r  i n  Montana. The 
census was undertaken as p a r t  o f  t h e  f i v e - y e a r  b a s e l i n e  i n v e n t o r y  o f  
resources o f  t h e  F la thead  R i v e r  Basin (Fredenberg and Graham 1983). 

The s tudy  d i v i d e d  t h e  N o r t h  Fork,  F la thead R i v e r  i n  Montana 
(NF) i n t o  t h r e e  segments. 

1. NF 1,  Conf luence o f  M idd le  Fork and N o r t h  Fork t o  
con f luence  o f  N o r t h  Fork and Camas Creek, 29.4 km 
(18.3 m i ) .  Th i s  i s  t h e  most southern segment. 

2. NF 2, Mouth o f  Camas Creek t o  mouth o f  Bowman Creek 
( P o l e b r i d g e ) ,  24.5 km (15.2 m i ) .  Th i s  i s  t h e  m idd le  
segment. 

3. NF 3, Mouth o f  Bowman Creek (Po leb r idge )  t o  U n i t e d  
States-Canada I n t e r n a t i o n a l  Boundary, 39.9 km (24.8 m i ) .  

The census and h a r v e s t  da ta  showed t h a t  b u l l  t r o u t  and 
wests lope c u t t h r o a t  were t h e  most impor tan t  gamefish i n  t h e  N o r t h  Fork,  
F la thead  R i v e r  i n  Montana. W h i t e f i s h  were a l s o  f r e q u e n t l y  caught,  b u t  
kokanee were r a r e l y  harvested.  The census and h a r v e s t  da ta  appear ing i n  
t h i s  i n f o r m a t i o n  must be i n t e r p r e t e d  i n  l i g h t  o f  S t a t e - e s t a b l i s h e d  
possession l i m i t s  a t  t h e  t i m e  o f  t h i s  study: 

1. Westslope c u t t h r o a t ,  4.5 k g  (10  l b s )  and 1 f i s h  o r  10 f i s h ,  

2. B u l l  t r o u t ,  one f i s h ,  which must be a t  l e a s t  4 5  cm (18  i n )  
whichever i s  reached f i r s t .  

i n  l e n g t h .  
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The c r e e l  census was conducted f o r  t h e  115-day peak f i s h i n g  
season. The da ta  were c o l l e c t e d  u s i n g  a e r i a l  counts f rom f i x e d  wing 
a i r c r a f t  and concur ren t  on-the-ground i n t e r v i e w s .  The MDFWP has 
des ignated t h e  wests lope c u t t h r o a t  and b u l l  t r o u t  as "species o f  s p e c i a l  
concern" . 

Table 3.2 shows d i s t r i b u t i o n  o f  f ishermen use on each o f  t h e  
t h r e e  segments o f  t h e  Nor th  Fork,  F la thead R i v e r  i n  Montana. This  t a b l e  
i l l u s t r a t e s  f i s h i n g  p ressu re  a t  d i f f e r e n t  l o c a t i o n s  a long  t h e  r i v e r .  I t  
i s  n o t  an e s t i m a t e  o f  t h e  t o t a l  f i s h i n g  pressure f o r  t h e  e n t i r e  year .  

T-able 3 .2 .  Fishermen use on t h e  Nor th  Fork,  F la thead  R i v e r  i n  Montana, 
1981. 

R i v e r  Segment Fisherman Hours Percent o f  T o t a  

NF 1 
NF 2 
NF 3 

201 2 
1216 

385 

56 
34 
10 

Source: Fredenberg and Graham 1983. 

Seven ty -e igh t  pe rcen t  o f  t h e  f ishermen were r e s i d e n t s  o f  
F la thead  County ( l o c a l ) ,  e leven pe rcen t  were Montana r e s i d e n t s  l i v i n g  
o u t s i d e  o f  F la thead  County, and e leven percent  were o u t - o f - s t a t e  o r  
f o r e i g n  c o u n t r y  r e s i d e n t s  (Fredenberg and Graham 1982). Table 3.3 shows 
t h e  f l s h  species composi t ion o f  t h e  ca tch  and t h e  species c a t c h  r a t e .  

Table 3.3. Species composi t ion o f  f i s h  c a t c h  and species ca tch  r a t e  on 
t h e  N o r t h  Fork,  F la thead  R i v e r  i n  Montana, 1981. 

F i s h  Species -. Percent o f  T o t a l  - Catch Rate Fish/Hour 

Westslope C u t t h r o a t  
B u l l  T r o u t  
Whi t e f  i sh 

93 
3 
4 

0.70 
0.02 
0.03 

Source: Fredenberg and Graham 1983. 
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The c u t t h r o a t  t r o u t  c a t c h  v a r i e d  l i t t l e  between r i v e r  segments, 
b u t  t h e  b u l l  t r o u t  c a t c h  r a t e  improved moving upstream, peaking a t  0.05 
f i s h  pe r  hour i n  NF 3. The t o t a l  f i s h i n g  p ressu re  on t h e  N o r t h  Fork,  
F la thead  R i v e r  I n  Montana d u r i n g  t h e  1981 sampl ing p e r i o d  was es t ima ted  
t o  be 21,911 hours o r  9485 man-days (2.31 hours pe r  completed t r i p ) .  
Shore a n g l e r s  accounted f o r  71 pe rcen t  o f  t h e  t o t a l  f i s h i n g  pressure;  
boa t  a n g l e r s  accounted f o r  29 p e r c e n t .  Table 3.4 shows t h i s  p ressu re  f o r  
each o f  t h e  t h r e e  r i v e r  segments. 

Table 3.4. Est imated t o t a l  f i s h i n g  p ressu re  on t h e  N o r t h  Fork,  F la thead  
R i v e r  i n  Montana, 1981. 

R i v e r  Segment Fishermen Hours Percent Man -Days 

NF 1 
NF 2 
NF 3 

13 641 
3 329 
4 941 

62 
15 
23 

5905 
1441 
21 39 

Source: Fredenberg and Graham 1983. 

Gamefish h a r v e s t s  a r e  based on 1979 and 1981 i n f o r m a t i o n .  
Tables 3.5 and 3.6 show t h e  gamefish h a r v e s t .  The t o t a l  es t ima ted  one 
y e a r ' s  h a r v e s t  i s  17,996 gamefish.  F i s h i n g  p ressu re  and t o t a l  es t ima ted  
h a r v e s t  f o r  f i v e  f i s h i n g  seasons i s  d e p i c t e d  i n  Table 3.7. 

Beg inn ing  i n  1979, G l a c i e r  N a t i o n a l  Park i n i t i a t e d  an 
e v a l u a t i o n  o f  a n g l e r  use. Data f o r  1979 t o  1981 has been pub l i shed .  The 
Park used v o l u n t a r y  c r e e l  census cards and i n t e r v i e w s  a t  check s t a t i o n s  
t o  c o l l e c t  t h e  i n f o r m a t i o n .  The i n t e r v i e w  i n d i c a t e d  t h a t  app rox ima te l y  
10 pe rcen t  o f  a l l  Park v i s i t o r s  were f ishermen. A t o t a l  o f  119,896 
v i s i t o r s  were es t ima ted  t o  have f i s h e d  i n  1979 and 138,371 i n  1980. The 
i n f o r m a t i o n  was l i m i t e d  t o  f i s h i n g  i n  t h i s  sub-basin i n s i d e  t h e  Park. 
T h i s  i n c l u d e d  t h e  N o r t h  Fork,  F la thead  R i v e r  I n  Montana and a l l  t r i b u t a r y  
streams and lakes  i n s i d e  G l a c i e r  N a t i o n a l  Park. Table 3.8 shows t h e  
species compos i t i on  as an average o f  t h e  t h r e e  years o f  p u b l i s h e d  census 
data.  Very smal l  numbers o f  g r a y l i n g ,  l a k e  t r o u t ,  and brook t r o u t  were 

a l s o  caught.  
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Table 3.5.  T o t a l  es t ima ted  f i s h  h a r v e s t  on t h e  Nor th  Fork,  F la thead  
R i v e r  i n  Montana, 1981. 

Species o f  Gamefish Harvest  Percent 

Westslope C u t t h r o a t  
Whi t e f  i sh 
B u l l  T rou t  
Rainbow T r o u t  
Gray1 i ng 

16 381 
1 101 

404 
73 
37 

91 
6 
2 
1 
1 

Source: Fredenberg and Graham 1983. 

Table 3.6. T o t a l  es t ima ted  f i s h  h a r v e s t  on segments o f  t h e  N o r t h  Fork,  
F la thead  R i v e r  i n  Montana, 1981. 

F i s h  Species 

Westslope C u t t h r o a t  
B u l l  T rou t  
W h i t e f i s h  

R i v e r  Segments ( P e r c e n t 1  

NF 1 NF 3 

58 18 24 
33 10 57 
30 2 68 

Source: Fredenberg and Graham 1983. 

Table 3.7. F i s h i n g  p ressu re  and t o t a l  es t ima ted  h a r v e s t  f o r  f i v e  f i s h i n g  
seasons, N o r t h  Fork,  F la thead  R i v e r  i n  Montana. 

Year 

1968 
1975 
1976 
1981 
1982 

Fishermen Days 

10 008 
9 562 

10 414 
9 485 

11 267 

F i s h  Species 
WestsloDe C u t t h r o a t  B u l l  T rou t  

NA 
9 994 

NA 
16 381 

NA 

NA 
532 

NA 
404 

NA 

Source: Fredenberg and Graham 1983. 
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Table 3.8. Species compos i t i on  and f i s h  species c a t c h  r a t e ,  N o r t h  Fork 
o f  t h e  F la thead  R ive r ,  G l a c i e r  N a t i o n a l  Park, 1979 t o  1981. 

F i s h  Species Percent o f  T o t a l  -__I Catch Rate Fish/Hour 

Westslope C u t t h r o a t  
B u l l  T rou t  
Kokanee 
Whi t e f  i sh 
Rainbow T rou t  

65.9 
8.6 
8.3 
6.1 
7.6 

0.58 
0.07 
0.07 
0.06 
0.10 

Source: U.S. F i s h  and W i l d l i f e  S e r v i c e  Undated. 

Dur ing  t h e  1979 t o  1981 p e r i o d ,  t h e  average annual f i s h i n g  
p ressu re  was es t ima ted  t o  be 4051 f isherman hours.  The average number o f  
hours f i s h e d  pe r  day was es t ima ted  t o  be 2.85 hours.  The average annual  
f i s h i n g  p ressu re  was es t ima ted  t o  be 1421 a n g l e r  days. Table 3.9 
p r o v i d e s  an e s t i m a t e  o f  t h e  annual average f i s h  ha rves ts  f o r  t h e  G l a c i e r  
N a t i o n a l  Park p o r t i o n  o f  t h e  N o r t h  Fork,  F la thead  R i v e r  i n  Montana 
between 1979 t o  1981. Because o f  p h y s i c a l  access l i m i t a t i o n s ,  i t  i s  
assumed t h a t  ve ry  l i t t l e  double c o u n t i n g  has occu r red  between t h e  MDFWP 
and G l a c i e r  N a t i o n a l  Park i n f o r m a t i o n .  Therefore,  Table 3.10 p rov ides  a 
summation (Tab les  3.5 and 3.9) o f  t h e  es t ima ted  t o t a l  annual f i s h  ha rves t  
i n  t h e  N o r t h  Fork,  F la thead  R i v e r  i n  Montana. 

T’able 3.9. Est imated f i s h  h a r v e s t  i n  G l a c i e r  N a t i o n a l  Park, N o r t h  Fork,  
F la thead  R i v e r  i n  Montana, 1979 t o  1981. 

Species Annual Est imated Harvest  

Westslope C u t t h r o a t  
B u l l  T r o u t  
Whl t e f  i sh 
Ra 1 nbow 
Kokanee 

2061 
254 
233 
462 
232 

Source: U.S. F i s h  and W i l d l i f e  S e r v i c e  Undated. 

Table 3.10. T o t a l  annual es t ima ted  f i s h  h a r v e s t  i n  t h e  Nor th  Fork,  
F la thead  R i v e r  i n  Montana. 

Spec i es Annual Est imated Harvest  

Westslope C u t t h r o a t  
B u l l  T rou t  
Whl t e f  1 sh 
Rainbow T r o u t  

18 442 
658 

1 334 
535 
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The annual  f i s h i n g  use on t h e  N o r t h  Fork,  F la thead  R i v e r  i n  
Montana can be c h a r a c t e r i z e d  by f ishermen days o f  e f f o r t  t o  c a t c h  a 
species o f  gamef ish.  Table 3.11 d e p i c t s  t h i s  e f f o r t .  A l though b o t h  t h e  
h a r v e s t  and c a t c h  r a t e  o f  t h e  wests lope c u t t h r o a t  i s  much h i g h e r  than  
those o f  t h e  b u l l  t r o u t ,  t h e  e f f o r t  ( f i she rmen  days) i s  n e a r l y  equal .  

Table 3.11. Fishermen days o f  e f f o r t ,  No r th  Fork,  F la thead  R i v e r  i n  
Montana, t o  c a t c h  each species o f  gamefish. 

Fishermen Days 

Species o f  F i s h  S t a t e  o f  Montana G l a c i e r  N a t i o n a l  Park T o t a l  

Westslope C u t t h r o a t  10 130 
B u l l  T rou t  8 783 

1 247 11 377 
1 296 10 079 

3.2.2 Se t t l emen t  
Approx imate ly  94  pe rcen t  o f  t h e  l a n d  i n  t h i s  sub-basin i s  

Federal ly-owned, 3 pe rcen t  i s  State-owned, and 3 pe rcen t  i s  
p r i va te l y -owned .  The p r l v a t e  l ands  a r e  g e n e r a l l y  s i t u a t e d  i n  c o r r i d o r s  
a l o n g  t h e  west s i d e  o f  t h e  N o r t h  Fork,  F la thead R i v e r  i n  Montana. 

The p a t t e r n  o f  l a n d  ownership i s  shown on F i g u r e  36. The 
es t ima ted  p o p u l a t i o n  'IS 136 people.  (U.S. Census 1980 d e r i v e d )  The 
p r o j e c t e d  1990 p o p u l a t i o n  i s  150 people ( F l a t h e a d  R i v e r  Bas in  
Environmental  Impact Statement 1983, medium scenar io ,  p.  58 ) .  The t o t a l  
number o f  housing u n i t s  i n  t h e  sub-basin i s  app rox ima te l y  237 (U.S. 

Census 1980 d e r i v e d ) .  I t  i s  es t ima ted  t h a t  app rox ima te l y  50 pe rcen t  o f  
these d w e l l i n g s  a r e  summer houses. A l l  o f  t h e  housing u n i t s  a r e  assumed 
t o  have i n d i v i d u a l  s e p t i c  t ank  and d r a i n f i e l d  systems. 

The p r i v a t e  l a n d  c o n s i s t s  o f  6920 ha (17,100 ac res ) .  There a r e  
about 600 separate t r a c t s  and 400 landowners. About 75 pe rcen t  o f  t h e  
t r a c t s  a r e  under 8 ha ( 2 0  ac res )  i n  s i z e .  Less than  20 pe rcen t  o f  t h e  
landowners a r e  year- round r e s i d e n t s  ( D r a f t  Land Use Plan 1985).  

There a r e  no i n c o r p o r a t e d  communit ies i n  t h e  sub-basin. The 
smal l  s e t t l e m e n t  o f  Po leb r idge  i s  l o c a t e d  approx ima te l y  30 km ( 1 9  m i )  
south o f  t h e  I n t e r n a t i o n a l  Boundary on t h e  Nor th  Fork road. Serv ices a t  
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Polebridge include a gas station, grocery store, restaurant, post office, 
cabin rentals, and a youth hostel. 

In 1984, the residents of the North Fork area started a 
"grassroots" planning effort to develop a land use plan with 
State/Federal resource agencies with area management responsibilities. 
An Interlocal Agreement was executed to further this process. Parties to 
the agreement include private landowners, Flathead County Commissioners, 
Montana Department of State Lands (MDSL), Montana Department of Fish, 
Wildlife and Parks (MDFWP), Glacier National Park, and the Flathead 
National Forest. The parties adopted a land use plan in the fall of 
1986. The plan identifies areas where development can take place with 
the least amount of impact on the natural resources. A major concern i s  
the protection of the fishery and water quality resources (February 1986, 
Michael Conner, Flathead National Forest Supervisor's Office, Kalispell, 
Montana, personal communication). 

Fifty-nine water use permits have been issued on the North Fork 
with the Montana Department of Natural Resources and Conservation 
(MDNRC). The locations of these permits are shown on Figure 3C. The 
type, number, and water volume of the permits are listed on Table 3.12. 
(Montana Department of Natural Resources and Conservation 1986). 

Furthermore, fish, wildlife, and recreation, and electrical power 
generation are non-consumptive in-stream uses. 

Table 3.12. Water use permits, North Fork of the Flathead River in 
Montana. 

Annual Volume 
Number Cubic Meters Acre Feet 

(1000's) 

Irrigation and Stock Watering 20 531 43 1 
Domestic 18 36 29 
Commercial/Industrial 3 2 2 
Fish/Wildlife/Recreation 17 2 118 513 1 718 259 

1 785 -_ 1 448 Power Generation - I- 
1 

Total 59 2 120 968 1 720 169 

Source: Montana Department of Natural Resources and Conservation 1986. 
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3.2.3 I A g r i c u l t u r e  
Because o f  t h e  f o r e s t e d  t e r r a i n  and r e l a t i v e l y  s h o r t  growing 

season, ve ry  l i t t l e  a g r i c u l t u r a l  a c t i v i t y  takes p l a c e  i n  t h i s  sub -bas in .  
There i s  some g r a z i n g  o f  c a t t l e  on p r i v a t e  and f o r e s t  l and .  E i g h t y  
hec ta res  (200 ac res )  o f  l and  has a l s o  been c u l t i v a t e d  f o r  hdy crops 
(February 1986, Michael  Conner, F la thead N a t i o n a l  Fo res t  S u p e r v i s o r ' s  
O f f i c e ,  K a l i s p e l l ,  Montana, personal  communication). 

3.2.4 P r e s e r v a t i o n  

3.2.4.1 W i l d  & scenic  r i v e r s  d e s i g n a t i o n .  The Wi ld  and Scenic R ive rs  
System was e s t a b l i s h e d  by f e d e r a l  l e g i s l a t i o n ,  t h e  Wi ld  and Scenic R ive rs  
Act ,  P u b l i c  l aw  90-542, 90 th  Congress, 1968 October 2 .  l h e  P u b l i c  l aw  
c o n t a i n s  t h e  f o l l o w i n y  d e f i n i t i o n s .  

W i l d  r i v e r  areas: Those r i v e r s  o r  sec t i ons  o f  r i v e r s  t h a t  a r e  
f r e e  o f  impoundments and g e n e r a l l y  i n a c c e s s i b l e  except by t r a i l  w i t h  
watersheds o r  s h o r e l i n e s  e s s e n t i a l l y  p r i m i t i v e  and waters u n p o l l u t e d .  
These rep resen t  v e s t i g e s  o f  p r i m i t i v e  America. 

Scenic r i v e r  areas: Those r i v e r s  o r  s e c t i o n s  o f  r i v e r s  t h a t  

a r e  f r e e  o f  impoundments, w i t h  s h o r e l i n e s  o r  watersheds s t i l l  l a r g e l y  
p r i m i t l v e  and s h o r e l i n e s  l a r g e l y  undeveloped, b u t  a c c e s s i b l e  i n  p laces by 
roads. 

Rec rea t iona l  r i v e r  areas:  Those r i v e r s  o r  s e c t i o n s  o f  r i v e r s  
t h a t  a r e  r e a d i l y  a c c e s s i b l e  by road o r  r a i l r o a d ,  t h a t  may have undergone 
some impoundment o r  d i v e r s i o n  i n  t h e  p a s t .  

P u b l i c  Law 94 -486  o f  1976 October 12 amended t h e  Wi ld  and 
Scenic R i v e r s  Act  t o  add p o r t i o n s  o f  t h e  Nor th,  M idd le  and South Forks o f  
t h e  F la thead  R i v e r ,  Montana. These r i v e r s  a r e  admin i s te red  by agencies 
o f  t h e  Oepartments o f  l n t e r i o r  and A g r i c u l t u r e .  The U.S. Fo res t  Se rv i ce  
( F l a t h e a d  N a t i o n a l  F o r e s t )  has been des ignated t h e  p r imary  management 
agency f o r  t h e  F la thead  W i l d  and Scenic R i v e r s .  The Nor th  Fork,  F la thead 
R i v e r  i n  Montana was des ignated "Scenic" f rom t h e  I n t e r n a t i o n a l  Boundary 
downstream t o  Camas Creek and " R e c r e a t l o n a l "  f rom Camas Creek t o  t h e  
con f luence  w l t h  t h e  M idd le  Fork ( F i g u r e  3A). 

The F la thead  N a t i o n a l  Fo res t  has developed a R i v e r  Management 
Plan which s t a t e s :  
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"The r i v e r  area w i l l  be managed w i t h  emphasis on p r e s e r v i n g  
scenic  q u a l i t y .  Key va lues a r e  i t s  ( 1 )  f r e e - f l o w i n g  cha rac te r ,  
( 2 )  l i m i t e d  r i v e r  access, ( 3 )  l a r g e l y  undeveloped and p r i m i t i v e  
s h o r e l i n e s ,  ( 4 )  u n p o l l u t e d  water ,  and ( 5 )  o u t s t a n d i n g  f e a t u r e s  
such as scenery and w i l d l i f e . "  
The Plan a l s o  s t a t e s  t h a t :  
" I n  cases o f  c o n f l i c t  w i t h  water  q u a l i t y  and o t h e r  resources, 
uses, and a c t i v i t i e s ,  p r o t e c t i o n  o f  water  q u a l i t y  w i l l  t a k e  
precedence. A l t e r a t i o n s  o f  n a t u r a l  channels o f  t h e  streambank 

which s i g n i f i c a n t l y  a f f e c t  ( 1 )  t h e  f r e e  f l o w  o f  water ,  ( 2 )  t h e  
appearance o f  t h e  stream, o r  ( 3 )  f i s h  h a b i t a t  w i l l  n o t  be 
p e r m l t t e d  except those necessary t o  p r o t e c t  e x i s t i n g  major 
man-made improvements such as highways and b r idges .  Water 
q u a l i t y  and q u a n t i t y  m o n i t o r i n g  w i l l  be con t inued  a t  
e s t a b l i s h e d  s t a t i o n s .  I f  adverse t rends  a r e  de tec ted  and found 
t o  be man-caused, a p p r o p r i a t e  a c t i o n  w i l l  be taken t o  c o r r e c t  
t h e  problem." (emphasis added). 

3.2.4.2 G l a c i e r  N a t i o n a l  Park and Water ton-Glac ier  I n t e r n a t i o n a l  Peace 
Park. I n  1910 May 11, t h e  U n i t e d  S ta tes  Congress e s t a b l i s h e d  G l a c i e r  
N a t i o n a l  Park ( 3 6  S t a t .  354).  The purpose o f  G l a c i e r  N a t i o n a l  Park was 
t o  p rese rve  an o u t s t a n d i n g  mountain area c h a r a c t e r i z e d  by spec tacu la r  
Nor the rn  Rocky Mountain topography, a c t i v e  g l a c i e r s ,  and unique p l a n t  and 
animal communit ies f o r  t h e  b e n e f i t  and enjoyment o f  t h e  p u b l i c .  G l a c i e r  
N a t i o n a l  Park i s  l o c a t e d  i n  no r thwes te rn  Montana and shares a 64 km 
( 3 8  m i )  boundary w i t h  B r i t i s h  Columbia and Waterton Lakes N a t i o n a l  Park 
i n  A l b e r t a .  G l a c i e r  N a t i o n a l  Park draws approx ima te l y  two m i l l i o n  
v i s i t o r s  a n n u a l l y ,  20 pe rcen t  coming from n a t i o n s  o t h e r  than  t h e  U n i t e d  
S t a t e s .  The N o r t h  Fork,  F la thead  R i v e r  i n  Montana c o n s t i t u t e s  t h e  
western boundary o f  G l a c i e r  N a t i o n a l  Park, w h i l e  t h e  M idd le  Fork o f  t h e  
F la thead  R i v e r  rep resen ts  t h e  southern boundary o f  t h e  park (more 
s p e c i f i c a l l y ,  t h e  P a r k ' s  boundary extends t o  t h e  m i d d l e  o f  t h e  N o r t h  Fork 
and o n l y  t o  t h e  no r thwes te rn  bank o f  t h e  M idd le  Fork) .  The purpose of 
G l a c i e r  N a t i o n a l  Park was expanded by P r e s i d e n t i a l  Proc lamat ion Number 
2003 o f  1932 June 30, and by Act  o f  Royal Assent o f  t h e  Canadian 
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ctommemorate t h e  f r i e n d s h i p  and g o o d w i l l  o f  Canada and the  
th rough  t h e  j o i n t  es tab l i shmen t  and management o f  t h e  
i n t e r n a t i o n a l  peace pa rk .  This  park was named t h e  

Water ton-Glac ier  I n t e r n a t i o n a l  Peace Park. 
G l a c i e r  N a t i o n a l  Park i s  a rugged mountainous p rese rve  o f  

405,089 ha (1,000,570 acres)  c h a r a c t e r i z e d  by spec tacu la r  topography, 
a c t i v e  g l a c i e r s ,  numerous g l a c i a l  l akes ,  and unique b i o t i c  communit ies. 
G l a c i e r  N a t i o n a l  Park i s  ad jacen t  t o  a s e r i e s  o f  des ignated U n i t e d  S ta tes  
w i l de rness  areas on t h e  south,  i n c l u d i n g  t h e  Great Bear, Bob M a r s h a l l ,  
and Scapegoat Wi ldernesses. Near l y  400,000 ha (988,000 a c r e s ) ,  over 92 
pe rcen t  o f  t h e  area o f  G l a c i e r  N a t i o n a l  Park, i s  managed by t h e  N a t i o n a l  
Park Serv i ce  as de f a c t o  w i l de rness ;  l e g i s l a t i o n  i s  c u r r e n t l y  pending i n  
t h e  U n i t e d  S ta tes  Congress t o  f o r m a l i z e  t h i s  a c t i o n .  W i l d l i f e  i n  G l a c i e r  
N a t i o n a l  Park i s  abundant and inc ludes  such species as mountain goat ,  b i g  
ho rn  sheep, deer,  g r i z z l y  and b l a c k  bear,  moose, w o l f ,  and l y n x .  Park 
f i s h  resources i n c l u d e  wests lope c u t t h r o a t  t r o u t ,  b u l l  t r o u t ,  kokanee 
salmon, rainbow t r o u t ,  and e a s t e r n  brook t r o u t .  

3 . 2 . 4 . 3  Biosphere rese rve .  I n  1976, G l a c i e r  N a t i o n a l  Park was 
des ignated by t h e  U n i t e d  Na t ions  Educa t iona l ,  S c i e n t i f i c  and C u l t u r a l  
O r g a n i z a t i o n  (UNESCO) as a Biosphere Reserve under t h e  Man and Biosphere 
Program. Th is  d e s i g n a t i o n  recognized G l a c i e r  N a t i o n a l  Pa rk ' s  c o n i f e r  
f o r e s t s ,  a l p i n e  tund ra ,  d i v e r s e  b i o t i c  communit ies, and o t h e r  unique 
env i ronmenta l  q u a l i t i e s .  The d e s i g n a t i o n  was based on t h e  l a r g e l y  
u n a l t e r e d  n a t u r a l  c o n d i t i o n  and e c o l o g i c a l  i n t e g r i t y  o f  t h e  area. I t  
should a l s o  be noted t h a t  t h i s  d e s i g n a t i o n  l e n t  suppor t  t o  G l a c i e r  
N a t i o n a l  Pa rk ' s  themes o f  P r e s e r v a t i o n  ( t o  conserve f o r  present  and 
f u t u r e  human use t h e  d i v e r s i t y  and i n t e g r i t y  o f  b i o t i c  communities and t o  
safeguard t h e  g e n e t i c  d i v e r s i t y  o f  spec ies)  and Research- and _Education 
( t o  p r o v i d e  areas f o r  e c o l o g i c a l  research,  i n c l u d i n g  b a s e l i n e  s t u d i e s ,  
b o t h  w i t h i n  and ad jacen t  t o  t h e  Park) w h i l e  a l s o  a l l o w i n g  f o r  human use. 
I n  1979, Waterton Lakes N a t i o n a l  Park was a l s o  des ignated as a Biosphere 
Reserve by UNESCO. 

3 . 2 . 4 . 4  World h e r i t a g e  s i t e  nominat ion.  I n  1984, G l a c i e r  N a t i o n a l  Park 
was nominated t o  t h e  World H e r i t a g e  L i s t  under t h e  Convent lon Concerning 
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P r o t e c t i o n  o f  t h e  World C u l t u r a l  and N a t u r a l  H e r i t a g e .  I n  t h e  case o f  
G l a c i e r  N a t i o n a l  Park, t h e  World H e r i t a g e  L i s t  nominat ion was based on a 
n a t u r a l  e c o l o g i c a l  p rese rve  o f  o u t s t a n d i n g  u n i v e r s a l  s i g n i f i c a n c e .  More 
s p e c i f i c a l l y ,  t h e  nominat ion i n d i c a t e d  t h e  Park ' s  g e n e t i c  d i v e r s i t y ,  
un ique g e o l o g i c a l  f e a t u r e s ,  complex biomass, and s p e c t a c u l a r  scenic  
beauty.  The nominat ion i s  c u r r e n t l y  under rev iew  by t h e  World H e r i t a g e  
Committee and no f i n a l  d e c i s i o n  has y e t  been made. 

3.3 S O C I O - E C O N O M I C  A C T I V I T I E S  THAT POTENTIALLY 
AFFECT WATER QUALITY AND/OR WATER Q U A N T I T Y  

3 .3.1 Rec rea t ion  
There a r e  n i n e  developed s i t e s  i n  t h e  N a t i o n a l  Fo res t .  Use i s  

p r i n c i p a l l y  d u r i n g  t h e  summer, and ranges between 107 and 134 days. The 
U.S. Fores t  S e r v i c e  has developed a s t a t i s t i c a l  sampl ing method f o r  
T h e o r e t i c a l  Seasonal Capaci ty .  Ac tua l  use on a l l  s i t e s  ranged f rom 6 t o  
26 pe rcen t  o f  t h e  t h e o r e t i c a l  c a p a c i t y  (U.S.  Fo res t  Se rv i ce  1986). The 
impact o f  r e c r e a t i o n a l  use on water  use and q u a l i t y  has n o t  been 
q u a n t i f i e d ,  b u t  appears t o  be i n s i g n i f i c a n t .  

3.3.2 Se t t l emen t  
A l l  o f  t h e  homes i n  t h e  area a r e  served by i n d i v i d u a l  s e p t i c  

t anks  and d r a i n f i e l d s .  The WUC has n o t  been a b l e  t o  f i n d  i n f o r m a t i o n  
which desc r ibes  t h e  p o t e n t i a l  water  q u a l i t y  impacts f rom sewage 
d ischarges I n  t h i s  sub-basin. I f  a sewer system i s  found t o  have f a i l e d ,  
F la thead  County can o r d e r  t h a t  i t  be abandoned and an accep tab le  system 
i n s t a l l e d .  

As  mentioned under S e c t i o n  3.2.2., t h e  r e s i d e n t s  i n  t h e  area 
have organized a l o c a l  p l a n n i n g  process t o  d i r e c t  f u t u r e  growth t o  
min imize adverse impacts on f i s h  and n a t u r a l  resources.  General l a n d  use 
and p a r c e l  d e n s i t y  a r e  shown on F i g u r e  30 and 3E, r e s p e c t i v e l y .  

3.3.3 A g r i c u l t u r e  
There i s  min imal  a g r i c u l t u r a l  a c t i v i t y .  I r r i g a t i o n  water  use 

and i r r i g a t i o n  r e t u r n  f l ows  a r e  m in ima l .  The impact on water  use  and/or 

q u a l i t y  i s  sma l l .  
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3.3.4 F o r e s t r y  

3.3.4.1 Current .  The p r imary  impact t o  s u r f a c e  waters  o f  t h e  sub-basin 
f rom t imber  h a r v e s t  a c t i v i t i e s  would be t h e  c o n t r i b u t i o n  o f  suspended 
sediments r e s u l t i n g  f rom su r face  d i s tu rbances  such as:  l o g  removal, 
c o n s t r u c t i o n  and use o f  l o g  l and ings  and hau l  roads, and t h e  s i t e  
p r e p a r a t i o n  f o l l o w i n g  h a r v e s t  ( s c a r i f i c a t i o n ,  e t c . ) .  As  t i m e  passes 
a f t e r  t h e  p e r i o d  o f  d i s tu rbance ,  s t a b i l i z a t i o n  o f  d i s t u r b e d  areas 
g r a d u a l l y  occurs and t h e  r a t e  o f  sediment y i e l d  d im in i shes  c o n c u r r e n t l y .  

The r e l a t i v e  i n t e n s i t y  and a r e a l  d i s t r i b u t i o n  o f  c u r r e n t  t imber  
h a r v e s t  a c t i v i t y  i s  bes t  expressed i n  terms o f  t h e  r e c e n t l y  completed and 
ongoing t i m b e r  sa les  of t h e  major l and  managing e n t i t i e s  i n  the  
sub-basin.  I n  t h e  Nor th  Fork,  F la thead  R i v e r  i n  Montana, they  a r e  t h e  
F la thead  N a t i o n a l  Fo res t  and Coal Creek S t a t e  Fo res t .  The c u r r e n t  t imber  
sa les  and road development da ta  a r e  shown on Table 2 i n  Addendum A and 
shown on F i g u r e  3A. The da ta  a r e  summarized i n  Table 3.13. 

Table 3.13. Cur ren t  t imber  sa les  and road development i n  t h e  Nor th  Fork,  
F la thead  R i v e r  i n  Montana, 1981 t o  1985. 

Timber Sales Road Development 
F o r e s t  Manager Volume Area C o n s t r u c t i o n / R e c o n s t r u c t a  

(MBF) (Hectares)  ( K i l o m e t e r s )  

F la thead  N.F.  
S t a t e  Fo res t  

71 098 6 433 47.3 
None None None 

150 
None 

T o t a l s  71 098 6 433 47.3 150 

(71.1 ( 1 5  883 (29.4 (93 .3  
MMBF) ac res )  m i l e s )  m i l e s )  

Source: F la thead  N a t i o n a l  Fo res t  Timber Sales Awarded o r  i n  Progress, FY 
81 th rough  FY 85, rece ived  f rom S u p e r v i s o r ' s  O f f i c e ,  K a l i s p e l l ,  
Montana, 1986 February 21, de r i ved .  

3.3.4.2 Committed. Large areas o f  t imbered p r o p e r t y  a r e  p o t e n t i a l l y  
a v a i l a b l e  f o r  h a r v e s t ,  as r e f l e c t e d  by t h e  t imber  s a l e  program p lans  o f  
t h e  major  f o r e s t  managers i n  t h e  sub-basin. The d e t a i l e d ,  f u t u r e  t imber  
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s a l e  p l a n n i n g  by these o r g a n i z a t i o n s  v a r i e s  f rom t h r e e  t o  f i v e  years 
hence. The committed t i m b e r  h a r v e s t  a c t i v i t y  and road development a r e  
found i n  Table 3, Addendum A, and i l l u s t r a t e d  i n  F i g u r e  3A. The da ta  a r e  
summarized i n  Table 3.14. 

Table 3.14. Committed t i m b e r  sa les  and road development i n  t h e  Nor th  
Fork,  F la thead  R i v e r  i n  Montana. 

Timber Sales Road Development 
Fo res t  Manager Volume Area Construction/Reconstruction 

(MBF) (Hectares)  ( K i l o m e t e r s )  

F la thead  N.F. 82 700 1804 77  
S t a t e  Fo res t  None Planned 

13.5 

TOTALS 82 700 1804 7 7  13.5 
(82.7 (4454 (47.9 (8.4 

MMBF) ac res )  m i  1 es) m i  1 es) 

Source: F la thead  N a t i o n a l  Fo res t  December 1985 d e r i v e d .  

3.3.5 I n d u s t r y  
There a r e  no ongoing i n d u s t r i a l  a c t i v i t i e s  i n  t h i s  sub-basin. 

Ex tens i ve  se ismic e x p l o r a t i o n  has been done over  t h e  l a s t  f i v e  years.  
Most o f  t h e  N a t i o n a l  Fo res t  and S t a t e  lands have been leased t o  o i l  
i n t e r e s t s .  The S t a t e  o f  Montana has approved t h e  Opera t i ng  Plan f o r  a 
proposed e x p l o r a t o r y  w e l l  i n  t h e  Coal Creek S t a t e  Fo res t .  The approval  
was g ran ted  a f t e r  t h e  MDSL conducted a P r e l i m i n a r y  Environmental  Review 
( P E R ) .  The PER concluded t h a t  t h e  Operat ing Plan, w i t h  c o n d i t i o n s ,  would 
n o t  adve rse l y  impact water  q u a l i t y .  The c o n d i t i o n s  i nc luded  measures t o  
p reven t  e ros ion ,  m a i n t a i n  water  q u a l i t y ,  and min imize v i s u a l  impacts. 
The PER i n c l u d e d  a p r o v i s i o n  t h a t  i n  t h e  event o f  a p r o d u c t i v e  o i l  
s t r i k e ,  t h e  MDSL w i l l  p repare an Environmental  Impact Statement ( E I S ) .  

Th i s  E I S  would i n c l u d e  a mul t i -agency rev iew  o f  p o t e n t i a l  cumu la t i ve  
impacts o f  o i l  development i n  t h e  N o r t h  Fork.  A t  t h i s  t ime,  t h e  proposed 
Cenex w e l l  i s  on h o l d  due t o  a q u e s t i o n  o f  l a n d  ownership (Montana 
Department o f  S t a t e  Lands 1984). 

The F la thead  N a t i o n a l  Fo res t  has g ran ted  o i l  leases on 
approx ima te l y  101,000 ha (250,000 a c r e s ) .  These leases have been p laced 
on h o l d  s i n c e  March 1985 because a Federa l  D i s t r i c t  Cour t  d e c i s i o n  r u l e d  
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they  were i n v a l i d .  The Federa l  Cour t  decided t h a t  t h e  U.S. Fo res t  
S e r v i c e  d i d  n o t  comply w i t h  t h e  N a t i o n a l  Environmental  P o l i c y  Act (NEPA) 
i n  i s s u i n g  t h e  l eases .  The Fo res t  S e r v i c e  has appealed t h e  Federa l  
D i s t r i c t  d e c i s i o n .  Th is  i s s u e  has been r e f e r r e d  t o  t h e  N i n t h  C i r c u i t  
Cour t  o f  Appeals. A d e c i s i o n  i s  expected by 1987. 

I f  t h e  Federa l  D i s t r i c t  Cour t  d e c i s i o n  i s  reversed, leasees may 
a p p l y  t o  t h e  F la thead  N a t i o n a l  Fo res t  f o r  an A p p l i c a t i o n  t o  D r i l l .  The 
F o r e s t  S e r v i c e  w i l l  t hen  determine whether t o  conduct an Environmental  
Assessment ( E A )  o r  Environmental  Impact Statement (EIS) on t h e  proposed 
p e r m i t .  Each s tage o f  t h e  o i l  process, i n c l u d l n g  e x p l o r a t i o n ,  
development, and p r o d u c t i o n  w i l l  r e q u i r e  separate pe rm i t s  and p u b l i c  
rev iew.  Impacts on water  q u a l i t y  w i l l  be evaluated d u r i n g  each rev iew  
(February 1986, Ed F ivas,  F la thead  N a t i o n a l  Fo res t  S u p e r v i s o r ' s  O f f i c e ,  
K a l i s p e l l ,  Montana, personal  communications). 

3.3.6 T r a n s p o r t a t i o n  
The main t r a n s p o r t a t i o n  r o u t e  i s  Montana Fo res t  Highway 61 

( F l a t h e a d  County Route 486). I t  begins a t  Columbia F a l l s  and runs t o  t h e  
U n i t e d  States-Canada I n t e r n a t i o n a l  Boundary. The r o u t e  p a r a l l e l s  t h e  
N o r t h  Fork,  F la thead  R i v e r  i n  Montana and i s  commonly r e f e r r e d  t o  as t h e  
N o r t h  Fork Road. The r o u t e  i s  92 km (58 m i )  I n  l e n g t h .  The road i s  
g e n e r a l l y  6 t o  7 m ( 2 0  t o  24 f t )  wide and g r a v e l  sur faced.  The average 
t r a f f i c  d u r i n g  summer months i s  245 v e h i c l e s  pe r  day between Canyon Creek 
and Camas Junc t i on .  

C o n s t r u c t i o n  i s  ongoing t o  improve a 17 km (10.2 m i )  s t r e t c h  o f  
highway between Canyon Creek and Camas Junc t i on .  Before c o n s t r u c t i o n ,  an 
E I S  was completed by t h e  Federa l  Highway A d m i n i s t r a t i o n  (FHA) .  I n  t h e  
E I S ,  f i v e  a l t e r n a t i v e s  were considered.  They ranged f rom no a c t i o n  t o  
r e b u i l d i n g  t h e  road t o  a 80 km ( 5 0  m i )  per  hour des ign  speed w i t h  an 
a s p h a l t  paved su r face .  The s e l e c t e d  a l t e r n a t i v e  was t o  r e b u i l d  t h e  road 
t o  a 60 km (35  m i )  pe r  hour des ign  speed w i t h  a g r a v e l  su r face  c l o s e l y  
f o l l o w i n g  t h e  e x i s t i n g  a l i gnmen t .  The E I S  found t h a t  t h e  c o n s t r u c t i o n  
w i l l  cause a temporary l o c a l i z e d  i nc rease  i n  suspended sediment and 
t u r b i t i t y .  
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The e x i s t i n g  c u t  and f i l l  s lopes c u r r e n t l y  erode, and these 
would be improved by r e v e g e t a t i n g  t h e  raw c u t s  and f i l l s .  A sediment and 
e r o s i o n  c o n t r o l  p l a n  i s  r e q u i r e d  f o r  t h e  c o n s t r u c t i o n  (U .S .  Department o f  
T r a n s p o r t a t i o n  1983) .  There has been ongoing d i s c u s s i o n  about pav ing  t h e  
e n t i r e  N o r t h  Fork Road, b u t  t h i s  i s s u e  I s  ve ry  c o n t r o v e r s i a l  and no p lans  
c u r r e n t l y  e x i s t  t o  proceed w i t h  t h e  p r o j e c t .  
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4. W H I T E F I S H  RIVER/STILLWATER R I V E R  

4.1 I N T R O D U C T I O N  
The W h i t e f i s h  and S t i l l w a t e r  R i v e r s  o r i g i n a t e  app rox ima te l y  26 

and 64 km ( 1 6  and 40 m i )  no r thwes t  o f  K a l i s p e l l ,  r e s p e c t i v e l y  
( F i g u r e  4 ) .  A f t e r  t h e  two r i v e r s  j o i n ,  t h e  S t i l l w a t e r  R i v e r  e n t e r s  t h e  
F la thead  R i v e r  a t  K a l i s p e l l .  The S t i l l w a t e r  and W h i t e f i s h  R i v e r s  f o l l o w  
r o u g h l y  p a r a l l e l  courses over  t h e  lower  26 km (16  m i ) .  The t o t a l  area o f  
t h i s  sub-basin i s  app rox ima te l y  2096 km (804 m i  ) .  

S w i f t  Creek i s  t h e  major  t r i b u t a r y  o f  t h e  W h i t e f i s h  R i v e r ,  
n o r t h  o f  W h i t e f i s h  Lake. S w i f t  Creek has a r e l a t i v e l y  l ow  g r a d i e n t  and 
mean e l e v a t i o n .  I t  p r i n c i p a l l y  d r a i n s  S t a t e  Fo res t  and Corporate Fo res t  
( p r i v a t e )  l ands .  W h i t e f i s h  Lake i s  l o c a t e d  a t  t h e  o u t s k i r t s  o f  t h e  town 
o f  W h i t e f i s h .  The Lake i s  surrounded by p r i v a t e  s e t t l e m e n t  and 
exper iences heavy r e c r e a t i o n a l  use. The W h i t e f i s h  R i v e r  f l ows  through 
a g r i c u l t u r a l  l a n d  t o  i t s  con f luence  w i t h  t h e  F la thead  R i v e r .  

The S t i l l w a t e r  R i v e r  has a much l a r g e r  d ra inage  b a s i n  than  t h e  
W h i t e f i s h  R i v e r .  I t  p r i m a r i l y  d r a i n s  N a t i o n a l  Fo res t  l and .  Th is  b a s i n  
has a much lower  r e l i e f  and average e l e v a t i o n  than  t h a t  o f  t h e  Nor th,  
M i d d l e  and South f o r k s  o f  t h e  F la thead  R i v e r .  Most o f  t h e  b a s i n  i s  
i n t e n s i v e l y  managed f o r  t i m b e r  p r o d u c t i o n .  There a r e  numerous smal l  
l akes  and streams a t  t h e  headwaters o f  t h e  S t i l l w a t e r  R i v e r .  As  w i t h  t h e  
W h i t e f i s h  R i v e r ,  t h e  lower  p a r t  o f  t h e  S t i l l w a t e r  R i v e r  a l s o  passes 
th rough  a g r i c u l t u r a l  l a n d  and s e t t l e m e n t s .  

2 2 

4.2 S O C I O - E C O N O M I C  A C T I V I T I E S  POTENTIALLY IMPACTED BY 
CHANGES I N  WATER QUALITY AND/OR WATER Q U A N T I T Y  

4.2.1 Rec rea t ion  

4.2.1.1 F i s h i n g .  The S t i l l w a t e r  R i v e r / W h i t e f i s h  R i v e r  sub-basin was 
n o t  i n c l u d e d  i n  t h e  F la thead  Bas in  f i s h e r i e s  s t u d i e s  o f  t h e  e a r l y  1980's ;  
t h e r e f o r e ,  f isherman use and h a r v e s t  da ta  a r e  n o t  r e a d i l y  a v a i l a b l e .  
S tud ies  have shown t h a t  d u r i n g  t h e  e a r l y  1980's ,  t h e  W h i t e f i s h  R i v e r  
c o n t r i b u t e d  about 2 pe rcen t  t o  t h e  F la thead  Lake kokanee spawning. This  
compares w i t h  13 pe rcen t  f o r  t h e  F la thead  River-Mainstem and 7 7  percent  
f o r  t h e  M i d d l e  Fork sub-basins ( F r a l e y ,  McMu l l i n  and Graham I n  D r a f t ) .  
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Table 4.1 shows t h e  es t ima ted  f i s h i n g  p ressu re  f o r  1982 May 1 t o  1983 
A p r i l  30 f o r  t h i s  sub-basin.  

Table 4.1. Est imated f ishermen days f o r  t h e  W h i t e f i s h  R i v e r / S t i l l w a t e r  
R i v e r ,  1983. 

Resident Non-Resident L o c a t i o n  T o t a l  

S t i l l w a t e r  R i v e r  3266 
W h i t e f i s h  Lake 4288 
W h i t e f i s h  R i v e r  2975 

281 5 
3056 
2564 

452 
1232 

41 1 - 
T o t a l  10529 8564 2095 

Source: Montana Department o f  F i s h ,  W i l d l i f e  and Parks undated. 

4.2.2 Other Soclo-Economic A c t i v i t i e s  
Th is  sub-basin i s  n o t  downstream f rom t h e  s i t e  o f  t h e  proposed 

mine. Any change i n  water  q u a l i t y  o r  water  q u a n t i t y  t h a t  would be a 
d i r e c t  r e s u l t  o f  t h e  proposed mine cannot e n t e r  t h i s  sub-basin; 
t h e r e f o r e ,  i t  would n o t  have a d i r e c t  impact on t h e  o t h e r  socio-economic 
a c t i v i t i e s  i n  t h i s  sub-basin. 

4.3 SOCIO-ECONOMIC A C T I V I T I E S  THAT POTENTIALLY 
AFFECT WATER QUALITY AND/OR WATER QUANTITY 

4.3.1 Rec rea t i on 
There a r e  numerous p u b l i c  and p r i v a t e  r e c r e a t i o n a l  f a c i l i t i e s  

I n  t h i s  sub-basin.  The U.S. Fores t  S e r v i c e  oversees o r  ma in ta ins  10 
developed s i t e s .  They i n c l u d e :  a s k i  r e s o r t  ( B i g  Mountain),  n o r d i c  
s k i i n g  area, campgrounds, p i c n i c  grounds, swimming s i t e s ,  and r e c r e a t i o n  
t r a i l s .  The t o t a l  r e p o r t e d  r e c r e a t i o n a l  use a t  these developed s i t e s  i n  
1985 was 153,100 V i s i t o r  Days. The Fo res t  S e r v i c e  a l s o  m a i n t a i n s  records 
on 10 d i spe rsed  areas i n  t h i s  sub-basin.  The t o t a l  Rec rea t ion  V i s i t o r  
Days a t  these areas r e p o r t e d  by t h e  Fo res t  S e r v i c e  i n  1985 were 30,900. 
Table 4.2 i d e n t i f i e s  t h e  Rec rea t lon  V i s i t o r  Days by a c t i v i t y .  The 
managed season f o r  t h e  10 developed s i t e s  on t h e  N a t i o n a l  Fo res t  ranges 
f rom 69 t o  157 days. Ac tua l  use on a l l  developed s i t e s  ranged f rom 1 
pe rcen t  t o  87 pe rcen t  o f  T h e o r e t i c a l  Seasonal Capaci ty  (U.S.  Fo res t  

S e r v i c e  1986) . 
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Table 4.2. Types o f  r e c r e a t i o n a l  a c t i v i t i e s  on U.S. Fores t  Se rv i ce  Land 
i n  t h e  W h i t e f i s h  R i v e r / S t i l l w a t e r  R i v e r ,  1985. 

TyDe of A c t i v i t y  

Viewing scenery 
Viewing a c t i v i t i e s  ( s p e c t a t o r )  
Automobi le t r a v e l  
Mo to rcyc le  & scoo te r  t r a v e l  
I c e  & snow c r a f t  t r a v e l  
Boat,  powered 
A e r i a l  trams & l i f t s  
H i k i n g  & w a l k i n g  
Horseback 
Other w a t e r c r a f t  
Games & p l a y  
Swimming & water  p l a y  
F i s h i n g ,  c o l d  water  
Camping, genera l  day 
Camping, a u t o  
Camping, t r a i l e r  
Camping, t e n t  
P i c n i c k i n g  
Resor t  & comm. pub. s e r v i c e  
Resor t  l o d g i n g  
S k i i n g ,  d o w n h i l l  
Cross-country s k i i n g ,  snowshoeing 
Hunt ing,  b i g  game 
Hunt ing,  smal l  game 
Hunt ing,  upland b i r d s  
Hunt ing,  wa te r fow l  
Nature s tudy,  w i l d l i f e ,  b i r d s  
Ga the r ing  f o r e s t  p roduc ts  
Viewing i n t e r p r e t i v e  e x h i b i t s  
General i n f o r m a t i o n  

V i s i t o r  Days 
(Thousands 1 Percent 

1.3 
.3 

8.2 
1.1 
1.9 
.5 
.9 

1.9 
.8 
.4 
.1 
.9 

2.3 
3.3 
1 .8  
3.3 

.7  

.7 
26.4 
24.0 
90.7 
1.3 

6.6 
.2 
.1 
.8 
. 1  

3.1 
.1 
. 3  

.7  

.2 
4.5 

.6 
1 .o 

.3 

.5 
1 .o 

. 4  

.2 

.1 

.5 
1.2 
1 .8 
1 .o 
1 .8 

. 4  

. 4  
14.3 
13.0 
49.3 

.7  
3.6 

.1 

. 1  

. 4  

.1 
1.7 

.1  

.2 

T o t a l  V i s i t o r  Days 184.1 100.0 

Source: U.S. Fores t  S e r v i c e  1986. 
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The S t a t e  o f  Montana a d m i n i s t e r s  one campground on W h i t e f i s h  
Lake and t h r e e  f i s h i n g  access s i t e s  on r i v e r s  i n  t h i s  sub-basin 
( F i g u r e  4A). I n  1985 t h e  t o t a l  number o f  o v e r n i g h t  users a t  t h e  
W h i t e f i s h  Lake s i t e  was 1866, and t h e  t o t a l  number o f  day users a t  t h i s  
s i t e  was 902 (Montana Department o f  F i sh ,  W i l d l i f e  and Parks 1985). 

Seven p r i v a t e  commercial f a c i l i t i e s  were i d e n t i f i e d  as 
Rec rea t ion  F a c i l i t i e s  i n  t h e  Co-operat ive Study o f  t h e  C l a r k  Fork i n  t h e  
Columbia R i v e r  Basin (1977) (U.S. Department o f  A g r i c u l t u r e  1977). 

The adverse impact o f  r e c r e a t i o n a l  use on water  q u a n t i t y  and 
q u a l i t y  has n o t  been q u a n t i f i e d .  I t  does n o t  appear t o  be s i g n i f i c a n t .  
( F l a t h e a d  Drainage 208 P r o j e c t  "Rec rea t ion  and Water Q u a l i t y "  1977.) 

4.3.2 Se t t l emen t  
F i g u r e  46 shows t h e  p a t t e r n  o f  l a n d  ownership w i t h i n  t h i s  

sub-basin.  The es t ima ted  p o p u l a t i o n  i s  13,581 people.  W h i t e f i s h  .Fs t h e  
o n l y  i n c o r p o r a t e d  community. Al though F igu res  4 t o  40 i n c l u d e  re fe rences  
t o  t h e  community o f  K a l i s p e l l ,  i t  i s  n o t  i n c l u d e d  i n  t h i s  des ignated 
sub-basin;  K a l l s p e l l  i s  d iscussed as p a r t  o f  t h e  F la thead  Rlver-Mainstem 
sub-basin.  I t  had a 1980 p o p u l a t i o n  o f  3695 (U.S. Census 1980 d e r i v e d ) .  
The p r o j e c t e d  1990 p o p u l a t i o n  f o r  t h e  sub-basin i s  14,926 (F la thead  R i v e r  
Basin Environmental  Impact Study 1983, medium scenar io ,  p .  58). There 
a r e  a t o t a l  o f  5738 housing u n i t s  i n  t h i s  sub-basin; 246 a r e  seasonal 
homes. The m u n i c i p a l  sewer system i n  W h i t e f i s h  serves 1695 homes. 
I n d i v i d u a l  s e p t i c  tanks and d r a i n f i e l d s  serve 4043 homes (U.S.  Census 
1980 d e r i v e d ) .  

W h i t e f i s h  Lake water  q u a l i t y  i s  d e c l i n i n g .  The l a k e  shows s igns  
o f  e u t r o p h i c a t i o n  as evidenced by an oxygen d e f i c i t .  The U n i v e r s i t y  of 
Montana B i o l o g i c a l  S t a t i o n  a t  Yel low Bay, F la thead Lake, has conducted a 
f l u o r o m e t r i c  survey o f  W h i t e f i s h  Lake t o  d e t e c t  t h e  presence o f  s e p t i c  
l e a c h a t e  (Golnar  and S t a n f o r d  1984). The U.S. Environmental  P r o t e c t i o n  
Agency (EPA) has a l s o  conducted an i n f r a - r e d  a e r i a l  survey o f  t h e  area t o  
d e t e c t  f a i l i n g  systems. These surveys de tec ted  numerous l eacha te  plumes 
and p o s s i b l e  s e p t i c  system f a i l u r e s  ( W h i t e f i s h  County Water and Sewer 
D i s t r i c t  1984). 

The W h i t e f i s h  Water and Sewer D i s t r i c t  was formed i n  1982. The 
D i s t r i c t  has adopted a Management Plan. I t s  o v e r a l l  goal  i s  water  
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q u a l i t y  management i n  t h e  W h i t e f i s h  Watershed. Ac t i ons  i d e n t i f i e d  i n  t h e  
p l a n  i n c l u d e  p r o v i d i n g  advanced wastewater t rea tmen t  i n  c r i t i c a l  areas 
and r e q u i r i n g  replacement o f  f a i l e d  s e p t i c  systems ( W h i t e f i s h  County 

Water and Sewer D i s t r i c t  1985). 
The l o c a t i o n  o f  t h e  C i t y  o f  W h i t e f i s h  sewage t rea tmen t  p l a n t  

d i scha rge  p o i n t  i s  shown on F i g u r e  48. The Montana Department o f  H e a l t h  
and Environmental  Sciences (MDHES) has ordered t h e  c i t y  t o  upgrade i t s  
sewage t rea tmen t  p l a n t  t o  remove phosphorus. The c i t y  has completed an 
eng ineer ing  r e p o r t  on t h e  r e q u i r e d  p l a n t  and submi t ted a compliance 
schedule which i n d i c a t e s  t h e  p l a n t  w i l l  be completed i n  1988. See 
S e c t i o n  9.3.3 f o r  a d d i t i o n a l  d i s c u s s i o n  o f  t h e  S t a t e  o f  Montana's 
phosphorus s t r a t e g y .  F i g u r e  4C shows t h e  p o p u l a t i o n  d e n s i t y  i n  t h i s  
sub-basin (U.S. Census 1980 d e r i v e d ) .  

4.3.3 A g r i c u l t u r e  
The most p r o d u c t i v e  a g r i c u l t u r a l  lands a r e  g e n e r a l l y  found i n  

bot tom lands and a l o n g  seve ra l  stream t e r r a c e s .  F i g u r e  40 shows genera l  
l a n d  use ( l o c a t i o n  o f  major farm opera t i ons  o f  over  65 ha [160 ac res ] ) .  
The most impor tan t  crops a r e  smal l  g r a i n s  and hay. Other uses o f  
a g r i c u l t u r a l  l a n d  a r e  p a s t u r e  and Christmas t r e e s  ( W h i t e f i s h  County Water 
and Sewer D i s t r i c t  1984). 

I n  t h e  s p r i n g  o f  1976, t h e  F la thead  Drainage 208 P r o j e c t  
e s t a b l i s h e d  water  q u a l i t y  sampl ing s t a t i o n s  on t h e  S t i l l w a t e r  and 
W h i t e f i s h  R ive rs .  Sampling con t inued  th rough  February 1977. T h e i r  
r e p o r t  s t a t e s :  "The impact on these two r i v e r s  f rom a g r i c u l t u r e  does n o t  
appear t o  be as g r e a t  as one m igh t  expect .  There a r e  increases i n  
n u t r i e n t s  and c o l i f o r m s  b u t  these a r e  n o t  g r e a t .  Based upon obse rva t i on ,  
we f e e l  t h a t  t h e  s lumping o f  t h e  banks i s  a t  l e a s t  aggravated by over  
a p p l i c a t i o n  o f  i r r i g a t i o n  water .  The slumping p a r t i a l l y  accounts f o r  t h e  
i n c r e a s e  i n  suspended sediment. 'I (Montana Department o f  H e a l t h  and 
Environmental  Sciences 1977.) 

The W h i t e f i s h  Water and Sewer D i s t r i c t  has i d e n t i f i e d  
a g r i c u l t u r a l  p r a c t i c e s  as a c o n t r i b u t o r  t o  water  q u a l i t y  deg rada t ion .  
I t s  Management Plan s t resses  t h e  importance o f  sound management p r a c t i c e s  
and c o n s e r v a t i o n  techniques such as proper  use o f  f e r t i l i z e r s  near s t ream 
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courses; i r r i g a t i o n  p r a c t i c e s  t o  a v o i d  overwater ing;  proper  use o f  
p e s t i c i d e s  and h e r b i c i d e s ;  l i m j t e d  g r a z i n g  animal access t o  streams and 
lakes ;  and maintenance o r  es tab l i shmen t  o f  b u f f e r  s t r i p s  ad jacen t  t o  
streams. The Water and Sewer D i s t r i c t  i s  wo rk ing  w i t h  l o c a l  farmers and 
t h e  F la thead  County Conservat ion D i s t r i c t  t o  implement these p r a c t i c e s /  
techniques ( W h i t e f i s h  County Water and Sewer D i s t r i c t  1985). 

4.3.4 F o r e s t r y  

4.3.4.1 Cur ren t .  The r e l a t i v e  i n t e n s i t y  and a r e a l  d i s t r i b u t i o n  o f  
c u r r e n t  t i m b e r  h a r v e s t  a c t i v i t y  i s  bes t  expressed i n  terms o f  t h e  
r e c e n t l y  completed and ongoing t i m b e r  sa les  o f  t h e  major l a n d  managing 
e n t i t i e s  i n  t h e  sub-basin. The c u r r e n t  t i m b e r  sa les  and road development 
da ta  a r e  found on Tables 4 t o  5 i n  Addendum A and shown on F i g u r e  4A. 
The da ta  a r e  summarized i n  Table 4.3. I n f o r m a t i o n  on co rpo ra te  f o r e s t  
lands was n o t  a v a i l a b l e .  

Table 4.3. Cur ren t  t i m b e r  sa les  and road development i n  t h e  W h i t e f i s h  
R i v e r / S t i l l w a t e r  R i v e r ,  1981 t o  1985. 

Timber Sales Road Development 
Fo res t  Manager Volume Area Construction/Reconstruction 

(MBF) (Hectares)  ( K i l o m e t e r s )  

F la thead  N.F. 319 833 21 760 362 352 
S t a t e  Fo res t  60 708 None 9.6 0 
Plum Creek Timber Company Not A v a i l a b l e  

T o t a l s  380 541 21 760 372 352 
(381 MMBF) (53 718 (231 (218.6 

acres)  m i l e s )  m i  1 es) 

Source: MDSL, Nor thwestern Land O f f i c e ,  K a l i s p e l l ,  Montana, Montana 
S t a t e  Fo res t  Tlmber Sale Data Table, Ongoing Program, February 
1986, and F la thead  N a t i o n a l  Fo res t  Timber Sales Awarded o r  i n  
Progress, FY 81 th rough  FY 85, rece ived  f rom Superv i so r ’ s  
O f f i c e ,  K a l i s p e l l ,  Montana, 1986 February 21, de r i ved .  

4.3.4.2 Committed. Large areas o f  t imbered p r o p e r t y  a r e  p o t e n t i a l l y  
a v a i l a b l e  f o r  h a r v e s t ,  as r e f l e c t e d  by t h e  t imber  s a l e  program p lans  of 
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t h e  major  f o r e s t  managers i n  t h e  sub-basin. The d e t a i l e d ,  f u t u r e  t imber  
s a l e  p l a n n i n g  by these o r g a n i z a t i o n s  v a r i e s  f rom t h r e e  t o  f i v e  years.  
The committed t imber  h a r v e s t  a c t i v i t y  and road development a r e  found i n  
Tables 6 t o  8, Addendum A, and on F i g u r e  4A. The da ta  a r e  summarized i n  
Table 4.4. 

Table 4.4. Committed t i m b e r  sa les  and road development i n  t h e  W h i t e f i s h  
R i v e r / S t i l l w a t e r  R i v e r .  

Fo res t  Manager 

F la thead  N.F.  
S t a t e  Fo res t  
Plum Creek 
Timber Company 

T o t a l s  

F i s c a l  T i  mbe r Sa 1 e s Road Development 
Years Volume Area C o n s t r u c t i o n  Recons t ruc t i on  

(M8F) (Hec ta res )  ( K i l o m e t e r s )  

1986-90 150 000 2775 53 0 
1987-92 54 090 341 1 51 0 
1986-88 14 800 486 Not A v a i l a b l e  

219 000 6672 104 0 
(219 MMBF) ( 1 6  474 (66  

acres)  m i l e s )  ( m i  l e s )  

Sources: F la thead  N a t i o n a l  Fo res t ,  Fo res t  Plan, December 1985; MDSL, 
Nor thwestern Land O f f i c e ,  K a l i s p e l l ,  Montana, Montana S t a t e  
Fo res t ,  Timber Sa le  Data Table, P lannedKommlt ted Program, 1986 
March 14; and Plum Creek Timber Company, Timber Sales Data 
Table, November 1985, d e r i v e d .  

4.3.5 I n d u s t r y  
There a r e  seven i n d u s t r i a l  s i t e s  i n  t h i s  sub-basin 

( F i g u r e  48). Table 4.5 i d e n t i f i e s  t h e  name, type,  and s i z e  o f  these 
o p e r a t i o n s  (January 1986, Tom Jens, Senior  Planner,  F la thead  Regional  
Development O f f i c e ,  K a l i s p e l l ,  Montana, personal  communication). 

The o n l y  i n d u s t r i a l  o p e r a t i o n  t h a t  has a p o i n t  source d i scha rge  
i n  t h i s  sub-basin i s  t h e  B u r l i n g t o n  Nor the rn  (EN) R a i l r o a d  roundhouse i n  
W h i t e f i s h .  BN c o l l e c t s  contaminated wastewater and ground water  f rom t h e  
roundhouse, and s p i l l a g e  f rom t h e  f u e l i n g  area i n  two separate lagoons. 
Chemical t rea tmen t  and r e c l a m a t i o n  o f  011 t a k e  p l a c e  a t  t h e  lagoons. 

Wastewater i s  t hen  t r a n s f e r r e d  t o  a s t a b i l i z a t i o n  lagoon. F i n a l  d i scha rge  
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Table 4.5. Summary o f  industry in Whitefish River/Stillwater River. 

Site Name 
Figure 48 Si ze 

Key Type Hectares Acres - 
Idaho Timber 1 1  Lumbermill 4 10 

Pack & Company 13 Asphalt Batch 2 5 
Plant 

Hamilton Sand & Gravel 14 Gravel Pit 4 10 

Burlington 12 Ra i 1 yards 45 110 
Northern Rail Yards 

aPlum Creek 
Plywood Plant 

6 Plywood & mill 8 20 

aSemi -Tool 8 Electronics 2 5 

aPack & Company 9 Gravel pit, 24 60 
batch plant 

aAdjacent to the Stillwater River 

is into the Whitefish River. A point source discharge permit has been 
issued for this operation by the MDHES. It expires in 1987. The permit 
requires monitoring o f  total suspended solids, oil, grease, and pH. In 
1983, several oil and grease discharges exceeded established standards. 

4.3.6 Transportation 
The major transportation route in this sub-basin i s  U.S. 

Highway 93. It runs due north between Kalispell and Whitefish, and then 
runs northwest parallel to the Stillwater River. The other main 
transportation is the Burlington Northern Railroad route. It runs from 
Columbia Falls to Whitefish, along the west shore o f  Whitefish Lake, and 
then parallel to U.S. Highway 93. 

No major new construction i s  planned on the U.S. Highway or the 
BN Railroad. There is no information to evaluate the impact of 
transportation facilities on water quality. The impacts are thought to 
be minor. 
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5. MIDDLE FORK, FLATHEAD R I V E R  

5.1 INTRODUCTION 
The M idd le  Fork,  F la thead R i v e r  o r i g i n a t e s  i n  t h e  n o r t h e r n  p a r t  

o f  t h e  Bob Marsha l l  Wi lderness ( F i g u r e  5)  and was inc luded  I n  t h e  
N a t i o n a l  W i l d  and Scenic R i v e r s  System i n  1976. I t  f l o w s  i n  a 
n o r t h w e s t e r l y  d i r e c t i o n  through t h e  Great Bear Wi lderness t o  U.S. Highway 
2. A t  t h i s  p o i n t ,  i t  f l o w s  p a r a l l e l  t o  t h a t  highway. The r i v e r  forms 
t h e  southwest boundary o f  G l a c i e r  N a t i o n a l  Park t o  i t s  conf luence w i t h  
t h e  Nor th  Fork.  The M idd le  Fork,  F la thead  R i v e r  d r a i n s  an area o f  
app rox ima te l y  2858 km2 (1103 m i 2 ) .  The M idd le  Fork,  f l a t h e a d  R i v e r  
has an average g r a d i e n t  o f  4.9 m/km (25.9 f t / m i ) .  

West G l a c i e r  i s  t h e  o n l y  town i n  c l o s e  p r o x i m i t y  t o  t h e  M idd le  
Fork,  F la thead  R i v e r .  The smal l  se t t l emen ts  o f  Essex and Nyack and a 
few, w i d e l y  separated res idences and businesses e x i s t  a long  U.S. 

Highway 2. The vas t  m a j o r i t y  o f  l a n d  i n  t h e  sub-basin i s  federa l ly -owned 
and managed by e i t h e r  G l a c i e r  N a t i o n a l  Park o r  t h e  F la thead  N a t i o n a l  
Fo res t .  The p r imary  socio-economic a c t i v i t y  i n  t h e  sub-basin i s  t i m b e r  
management. 

5.2 SOCIO-ECONOMIC A C T I V I T I E S  POTENTIALLY IMPACTED BY 
CHANGES I N  WATER QUALITY AND/OR WATER QUANTITY 

5.2.1 Rec rea t ion  
The p r imary  r e c r e a t i o n a l  a c t i v i t i e s  i n  t h i s  sub-basin a r e  

f i s h i n g  and wh i tewa te r  f l o a t i n g .  Table 5.1 p rov ides  an es t ima te  o f  r i v e r  
f l o a t i n g  on t h e  M idd le  Fork,  F la thead  R i v e r  i n  1985. 

Table 5.1. R e c r e a t i o n a l  r i v e r  f l o a t i n g ,  M idd le  f o r k ,  F la thead  R ive r ,  
1985. 

Type 

O u t f i t t e d  
N o n - O u t f i t t e d  

Number o f  F l o a t e r s  

10 122 
2 040 

Tota 1 12 162 

Source: J .  Ashor, F la thead  N a t i o n a l  Fo res t ,  Hungry Horse Ranger 
D i s t r i c t ,  Montana, personal  communication February 1986 
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5.2.1.1 F i s h i n g .  The M idd le  Fork,  F la thead  R i v e r  and some o f  i t s  
l a r g e r  t r i b u t a r i e s  serve b o t h  as r e c r e a t i o n a l  f i s h e r i e s  s i t e s  and as 
i m p o r t a n t  p r o d u c t i o n  areas f o r  t h e  c u t t h r o a t  t r o u t ,  kokanee salmon and 
b u l l  t r o u t  i n  t h e  Basin.  A l a r g e  percentage of t h e  kokanee salmon t h a t  
move up t h e  F la thead  River-Mainstem f o r  spawning move i n t o  t h e  M idd le  
Fork,  F la thead  R i v e r  and some o f  i t s  t r i b u t a r i e s ,  p r i m a r i l y  McDonald 
Creek i n  G l a c i e r  N a t i o n a l  Park. B u l l  t r o u t  spawning a c t i v i t y  i s  thought  
t o  be n e a r l y  evenly  d i s t r i b u t e d  between t h e  Nor th  and M idd le  Forks o f  
t h e  Basin (Fredenberg and Graham 1983). 

The M idd le  Fork,  F la thead  R i v e r  was n o t  censused as p a r t  o f  t h e  
f i s h i n g  s tudy completed on t h e  Nor th  Fork,  F la thead  R i v e r  i n  Montana, 
F la thead  River-Mainstem, and F la thead  Lake. D e t a i l e d  da ta  on f isherman 
use and h a r v e s t  f o r  t h e  e n t i r e  f i s h i n g  season a r e  n o t  a v a i l a b l e .  A 
p a r t i a l  c r e e l  census was conducted by t h e  Montana Department o f  F i sh ,  
W i l d l i f e  and Parks f rom 1981 September 12 t o  November 30th,  t o  ga the r  
da ta  on t h e  kokanee snag f i s h e r y .  Kokanee snagging i s  t h e  major 
c o n t r i b u t o r  t o  f i s h i n g  p ressu re  on t h e  lower  M idd le  Fork,  F la thead R i v e r  
(Fredenberg and Graham 1983). 

From May 1982 t o  A p r i l  1983, t o t a l  f isherman use on t h e  M idd le  
Fork,  F la thead  R i v e r  was es t ima ted  a t  7669 f isherman days; 41 percent  
were r e s i d e n t  and 59 pe rcen t  were non- res iden t  f ishermen. Most o f  t h l s  
a c t i v i t y  was kokanee snagging (Montana Department o f  F i sh ,  W i l d l i f e  and 
Parks undated).  However, app rox ima te l y  18 pe rcen t  o f  t h e  r i v e r  f l o a t e r s  
a l s o  f i s h e d ;  compared w i t h  app rox ima te l y  40 pe rcen t  and 92 pe rcen t  on t h e  
N o r t h  and South Forks,  F la thead R i v e r ,  r e s p e c t i v e l y .  

G l a c i e r  N a t i o n a l  Park i n i t i a t e d  a comprehensive e v a l u a t i o n  o f  
a n g l e r  use i n  t h e  Park i n  1979. Data have been pub l i shed  f o r  1979, 1980 
and 1981. Vo lun ta ry  c r e e l  census cards and c r e e l  census i n t e r v i e w s  a t  
Park check s t a t i o n s  were used t o  ga the r  da ta  on f i s h i n g  use and ha rves t .  
The i n t e r v i e w s  i n d i c a t e d  t h a t  about 10 pe rcen t  o f  a l l  Park v i s i t o r s  were 
f ishermen. A t o t a l  o f  119,896 v i s i t o r s  were es t ima ted  t o  have f i s h e d  i n  
t h e  Park i n  1979 and 138,371 i n  1980. The census r e s u l t s  rep resen t  t h e  
park f i s h i n g  season (June 5 t h  t o  October 15th,  y e a r l y ) .  The da ta  a r e  
a l s o  f o r  a l l  f i s h i n g  i n  t h e  M idd le  Fork dra inage w i t h i n  t h e  Park (1.e.. 
t h e  M idd le  Fork,  F la thead  R i v e r  and a l l  t r i b u t a r y  streams and l a k e s ) .  
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Table 5.2 shows t h e  es t ima ted  annual f i s h  h a r v e s t  and species composi t ion 
o f  t h e  ca tch .  The remainder o f  t h e  c a t c h  n o t  l i s t e d  i n  Table 5.2 ( 7  
p e r c e n t )  was g r a y l i n g  and l a k e  t r o u t .  The average annual c a t c h  o f  
s p o r t f i s h ,  i n  G l a c i e r  N a t i o n a l  Park, was es t ima ted  a t  1910 f i s h .  Kokanee 
snagging i s  n o t  p e r m i t t e d  i n  t h e  Park. 

Table 5.2. Est imated f i s h  h a r v e s t  f o r  t h e  G l a c i e r  N a t i o n a l  Park p o r t i o n  
o f  t h e  M idd le  Fork,  F la thead  R ive r ,  1979 t o  1981. 

Number o f  Catch Rate 
F i s h  Species F i s h  Caught F i  sh/Hour 

C u t t h r o a t  T rou t  
B u l l  T r o u t  
Kokanee 
W h i t e f i s h  
Rainbow T r o u t  
Brook T rou t  

1 142 
64 
20 
36 

165 
375 

0.47 
0.03 
0.01 
0.01 
0.07 
0.15 

Source: U.S. F i s h  and W i l d l i f e  S e r v i c e  undated. 

Composi t ion o f  
Catch, Percent 

59 
4 
1 
2 
8 

19 

Dur ing  1979 t o  1981, t h e  average annua f i s h i n g  p ressu re  i n  
G l a c i e r  N a t i o n a l  Park was es t ima ted  a t  3248 f isherman-hours.  The average 
number o f  hours f i s h e d  per  day was 3.07 hours.  The annual p ressu re  was 
1058 angler-days.  

The MDFWP i n v e s t i g a t e d  t h e  kokanee f i s h e r y  o f  t h e  F la thead  
River-Mainstem and M idd le  Fork,  F la thead  R i v e r  I n  1981. Data were 
c o l l e c t e d  f rom September t o  November. The r i v e r  kokanee f i s h e r y  i s  
un ique i n  seve ra l  respec ts .  Kokanee n o r m a l l y  f i r s t  appear i n  t h e  l ower  
F la thead  River-Mainstem i n  e a r l y  September. Spawning occurs between 
mid-October and mid-December. The a d u l t  f i s h  d i e ,  and t h e  f r y  move 
downstream i n t o  F la thead  Lake i n  A p r i l  and May o f  t h e  f o l l o w i n g  s p r i n g .  
Kokanee were taken  by snagging between September 1 s t  t o  December 31s t .  
The l i m i t  was 35 f i s h  d a i l y ,  and 70 i n  possession d u r i n g  t h i s  s tudy 
p e r i o d .  Kokanee were found throughout  t h e  F la thead  River-Hainstem. A 
l a r g e  number moved up t h e  M idd le  Fork,  F la thead  R tve r  and i t s  t r i b u t a r i e s  
as f a r  as Nyack F l a t s  (Fredenberg and Graham 1982). 

The c r e e l  census on t h e  M idd le  Fork,  F la thead  R i v e r  was 
conducted f rom 1981 September 12 t o  November 30th.  The i n t e r v i e w s  
i n d i c a t e d  t h a t  ve ry  few f ishermen were i n v o l v e d  i n  any o t h e r  t y p e  o f  
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f i s h i n g  d u r i n g  t h i s  p e r i o d .  About 88 pe rcen t  o f  t h e  f ishermen were shore 
f ishermen. Twelve pe rcen t  used boa ts .  Table 5.3 p rov ides  i n f o r m a t i o n  on 
t h e  o r i g i n  o f  t hese  f ishermen and assoc ia ted  t r a v e l .  

T-able 5.3. Fishermen o r i g i n ,  M i d d l e  Fork,  F la thead  R i v e r ,  1981. 

L o c a t i o n  
Hours Fished, D is tance  f rom Length o f  

Percent Home, K i l omete rs  T r i p ,  Hours 

County Residents  61 66 ( 4 1  m i l e s )  3.7 
I n  S ta te ,  exc ludes 19 393 (244 m i l e s )  5.2 

Non- r e s i d e n t s  20 979 (608 m i l e s )  5 .2  
County Residents  

(Out o f  S t a t e ,  
F o r e i  gn) 

Source: Fredenberg and Graham 1982. 

The average, o v e r a l l  c a t c h  r a t e  on t h e  M idd le  Fork,  F la thead  
R i v e r  was 1.9 f i s h  per  hour .  The average a n g l e r  caught 9.5 kokanee pe r  
day. County r e s i d e n t s  caught 3.2 f i s h  per  hour and 12 pe r  day. The 
t o t a l  f i s h i n g  p ressu re  d u r i n g  t h i s  p e r i o d  was assumed t o  be o n l y  kokanee 
snagging. I t  was es t ima ted  a t  37,870 f isherman hours.  O f  t h i s  t o t a l ,  97 
pe rcen t  occu r red  between t h e  con f luence  o f  t h e  N o r t h  Fork and 21.7 km 
(13.5 m i )  upstream t o  H a r r i s o n  Creek (Fredenberg and Graham 1982). 
Table 5.4 shows t h e  t o t a l  es t ima ted  h a r v e s t  o f  kokanee on t h e  M i d d l e  Fork 
d u r i n g  t h e  f a l l  o f  1981. I t  was es t ima ted  a t  75,117 spawners. 

Table 5.4. Est imated kokanee h a r v e s t  on t h e  M idd le  Fork,  F la thead  R ive r ,  
1981. 

Month 

September 12 t o  30 
October 
November 

Shore T o t a l  

32 376 11 926 44 302 
26 431 3 891 30 322 

49 3 0 49 3 

T o t a l  59 300 1 5  817 75 117 

Source: Fredenberg and Graham 1982. 
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5.2.2 - Prese r v a  t i on 

5.2.2.1 W i l d  and scenic  r i v e r  d e s i g n a t i o n .  The M idd le  Fork,  F la thead  
R i v e r  was des igna ted  as " w i l d "  f rom I t s  headwaters downstream t o  Bear 
Creek and ' lRecreat ional ' l  f rom Bear Creek t o  i t s  conf luence w i t h  t h e  Nor th  
Fork ( F i g u r e  5A). See S e c t i o n  3.2.4 f o r  d e f i n i t i o n s  o f  w i l d ,  scenic ,  and 
r e c r e a t i o n  r i v e r s .  

5.2.3 Other Socio-Economic A c t i v i t i e s  
Th is  sub-basin i s  n o t  d i r e c t l y  downstream f rom t h e  s i t e  o f  t h e  

proposed mine. Any change i n  water  q u a l i t y  and/or water  q u a n t i t y  t h a t  
would be a d i r e c t  r e s u l t  o f  t h e  proposed mine cannot d i r e c t l y  a f f e c t  any 
o t h e r  socio-economic a c t i v i t i e s  o f  t h i s  sub-basin;  t h e r e f o r e ,  i t  would 
n o t  have a d i r e c t  impact on any o t h e r  socio-economic a c t i v i t i e s  i n  t h i s  
sub-basin. 

5.3 S O C I O - E C O N O M I C  A C T I V I T I E S  THAT POTENTIALLY 
AFFECT WATER QUALITY AND/OR WATLR Q U A N T I T Y  

5.3.1 Rec rea t ion  
There a r e  f i v e  p u b l i c  campgrounds w i t h i n  t h i s  sub-basin.  Four 

a r e  l o c a t e d  w i t h i n  G l a c i e r  N a t i o n a l  Park and one i s  a U.S. Fores t  Se rv i ce  
s i t e .  The Fo res t  S e r v i c e  m a i n t a i n s  a b o a t i n g  s i t e  a t  Paola Creek on t h e  
M i d d l e  Fork,  F la thead  R i v e r .  The MDFWP m a i n t a i n  a f i s h i n g  access s i t e  on 
t h e  M idd le  Fork ( F i g u r e  56). The West Entrance t o  G l a c i e r  N a t i o n a l  Park 
I s  w i t h i n  t h i s  sub-basin. 

The f o u r  developed G l a c i e r  N a t i o n a l  Park s i t e s  a r e  l o c a t e d  i n  
t h e  Lake McDonald area. These f o u r  developed s i t e s  had 71,870 Camper 
N i g h t s  i n  1985. An a d d i t i o n a l  2312 Camper N igh ts  were r e p o r t e d  f o r  o t h e r  
d i spe rsed  Park s i t e s  w i t h i n  t h i s  sub-basin. The t o t a l  v i s i t o r s  e n t e r i n g  
a t  t h e  West Entrance t o  G l a c i e r  N a t i o n a l  Park i n  1985 were 680,917 
(February 1986, Gary Gregory, G l a c i e r  N a t i o n a l  Park Headquarters,  
Montana, personal  communication). 

D e v i l  Creek i s  t h e  Fo res t  S e r v i c e  campground on t h e  M idd le  
Fo rk .  I n  1985, 2900 Rec rea t ion  V i s i t o r  Days were r e p o r t e d  a t  t h i s  s l t e .  
The Fo res t  S e r v i c e  a l s o  ma in ta ins  reco rds  on r e c r e a t i o n  use f o r  t h e  Great 
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Bear Wi lderness.  The Fo res t  S e r v i c e  r e p o r t e d  22,900 Rec rea t iona l  V i s i t o r  
Days i n  1985 f o r  t h i s  w i l de rness  area (U.S.  Fo res t  S e r v i c e  1986). The 
F o r e s t  S e r v i c e  m a i n t a i n s  V i s i t o r  Days i n f o r m a t i o n  f o r  t h e  r i v e r .  I n  
1985, 20,300 V i s i t o r  Days were r e p o r t e d  f o r  t h e  r i v e r .  Table 5.5 l i s t s  
these l a t t e r  V i s i t o r  Days by a c t i v i t y .  

Table 5 . 5 .  Fo res t  s e r v i c e  e s t i m a t e  of  v i s i t o r  days a c t i v i t i e s  on t h e  
M i d d l e  Fork,  F la thead  R i v e r ,  1985. 

Type o f  
Ac t  i v i  t y  

Canoe1 ng 
Other w a t e r c r a f t  
Swimming and water  p l a y  
F l s h l n g ,  c o l d  water  
Camping, genera l  day 
Camping, a u t o  
Camping, t r a i l e r  
Camping, t e n t  
P i c n l c k i n g  
Cross-country  s k i i n g ,  snowshoeing 
Hunt ing,  b i g  game 
Hunt ing,  up land b i r d s  
Hunt ing,  wa te r fow l  
Nature s tudy,  w i l d l i f e ,  b i r d s ,  f i s h  
Nature s tudy,  hobby, educa t ion  
Ga the r ing  f o r e s t  p roduc ts  

V i s i t o r  Days 
Thousands) Percent 

.4 
9.2 
.5 

1.5 
.8 

1 .o 
1.1 

.3 

.1 
3.6 
1 .o 

.2 

.2 

.1 

.1 

.2 

2.0 
45.3 

2 .5  
7.4 
3.9 
4.9 
5.4 
1.5 
.5 

17.7 
4.9 
1 .o 
1 .o  
.5 
.5 

1 .o 
T o t a l  V i s i t o r  Days 20.3 100.0 

Source: U.S. F o r e s t  S e r v i c e  1986. 

There a r e  p r i v a t e  r e c r e a t i o n  f a c i l i t i e s  a t  West G l a c i e r  and 
Essex, b u t  t h e  WUC has no d e t a i l e d  i n f o r m a t i o n  on these s i t e s .  The 
impact o f  r e c r e a t i o n a l  use on water  use and q u a l i t y  has n o t  been 
q u a n t i f i e d ,  b u t  i s  assumed t o  be sma l l .  

5.3.2 Se t t l emen t  
There a r e  no i n c o r p o r a t e d  communit ies i n  t h i s  sub-basin.  The 

G l a c i e r  N a t i o n a l  Park Headquarters and employee housing a r e  l o c a t e d  a t  
West G l a c i e r .  West G l a c i e r  and Essex a r e  smal l  un inco rpo ra ted  
communit ies on U.S. Highway 2. 
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The es t ima ted  permanent p o p u l a t i o n  i s  451 people.  The p r o j e c t e d  
1990 p o p u l a t i o n  i s  496 people ( F l a t h e a d  R i v e r  Basin Environmental  Impact 
Study 1983, medium scenar io ,  p.  58).  There a r e  approx ima te l y  454 housing 
u n i t s  i n  t h e  sub-basin (U.S.  Census 1980 d e r i v e d ) .  O f  these, 204 u n i t s  
a r e  seasonal. There a r e  175 people l i v i n g  a t  Apgar I n  t h e  summer and 7 5  
people d u r i n g  t h e  w i n t e r .  The N a t i o n a l  Park S e r v i c e  operates a sewage 
t rea tmen t  system which handles sewage f rom t h e  Headquarters,  Apgar and 
Lake McDonald Lodge. The sewage system p rov ides  secondary t rea tmen t  and 
a h o l d i n g  f a c i l i t y .  The e f f l u e n t  i s  spray i r r i g a t e d  on some p a s t u r e  
l and .  There i s  no p o i n t  source d i scha rge  i n t o  any s u r f a c e  water  
(February 1986, Gary Gregory, G l a c i e r  N a t i o n a l  Park Headquarters, 
Montana, personal  communicat ion).  The remain ing homes i n  t h e  sub-basin 
a r e  served by i n d i v i d u a l  s e p t i c  tanks and d r a i n f i e l d s .  There i s  no da ta  
t o  i n d i c a t e  t h e  impact o f  these s e p t i c  t a n k s / d r a i n f i e l d s .  

5.3.3 A g r i c u l t u r e  
There appears t o  be l i t t l e  o r  no a g r i c u l t u r a l  a c t i v i t y  I n  t h i s  

sub-basin. 

5.3.4 F o r e s t r y  

5.3.4.1 Cur ren t .  The r e l a t i v e  I n t e n s i t y  and a r e a l  d i s t r i b u t i o n  o f  
c u r r e n t  t imber  h a r v e s t  a c t i v i t y  i s  b e s t  expressed i n  terms o f  t h e  
r e c e n t l y  completed and ongoing t imber  sa les  o f  t h e  F lathead N a t i o n a l  
F o r e s t .  I t  i s  t h e  o n l y  t imber  management agency i n  t h i s  sub-basin.  The 
c u r r e n t  t imber  sa les  and road development da ta  a r e  found on Table 9 i n  
Addendum A and shown on F i g u r e  5A.  The da ta  a r e  summarized i n  Table 5.6. 

Table 5.6. Cur ren t  t imber  sa les  and road development i n  t h e  M idd le  Fork,  
F la thead  R i v e r ,  1981 t o  1985. 

Timber Sales Road Development 
Fo res t  Manager Volume Area C o n s t r u c t i o n  Recons t ruc t i on  

(MBF) (Hectares)  ( K i l o m e t e r s )  

F la thead  N.F. 15 461 2 854 21.2 24.5 
(15.5 MMBF) ( 7  046 acres)  (13.2 m i l e s )  (15.2 m i l e s )  

Source: F la thead  N a t i o n a l  Fo res t  Timber Sales Awarded o r  i n  Progress, FY 
81 th rough  FY 85, rece ived  f rom S u p e r v i s o r ’ s  O f f i c e ,  K a l i s p e l l ,  
Montana 1986 February 21, de r i ved .  
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5.3.4.2 Committed. Large areas o f  t imbered p r o p e r t y  a r e  p o t e n t i a l l y  
a v a i l a b l e  f o r  h a r v e s t ,  as r e f l e c t e d  by t h e  t imber  s a l e  program p lans  o f  
t h e  F la thead  N a t i o n a l  F o r e s t .  The committed t imber  h a r v e s t  a c t i v i t y  and 
road development a r e  found i n  Table 10, Addendum A, and i l l u s t r a t e d  i n  
F i g u r e  5. The da ta  a r e  summarized i n  Table 5.7. 

Table 5 .7 .  Committed t imber  sa les  and road development i n  t h e  M idd le  
Fork,  F la thead  R ive r .  

Timber Sales Road Development 
Fo res t  Manager Volume Area C o n s t r u c t i o n  Recons t ruc t i on  

(MBF) (Hectares) ( K i l o m e t e r s )  

F la thead  N.F. 11 500 277 16 12.9 
(11.5 (685 ( 1 0  ( 8  
MMBF) acres)  m i l e s )  m i  1 es) 

Source: F la thead  N a t i o n a l  Fo res t  1985 d e r i v e d  

5.3.5 I n d u s t r y  
No i n d u s t r i a l  a c t i v i t y  e x i s t s  i n  t h i s  sub-basin.  

5.3.6 T r a n s p o r t a t i o n  
The major  t r a n s p o r t a t i o n  r o u t e  i s  U.S. Highway 2 which 

p a r a l l e l s  t h e  M idd le  Fork,  F la thead  R ive r .  An 18 km (11 m i )  s t r e t c h  o f  
t h i s  highway i s  under r e c o n s t r u c t i o n  between Hungry Horse and West 
G l a c i e r .  The p r o j e c t  c o n s i s t s  o f  highway widening f rom two t o  f o u r  
lanes.  An Environmental  Impact Statement was completed i n  A p r i l  1982 by 
t h e  Montana Department o f  Highways (MDH) and U.S. Department o f  
T r a n s p o r t a t i o n  (DOT) ,  The EIS concluded t h a t  t h e  non-point  source 
p o l l u t i o n  f rom t h e  p r o j e c t  was so  smal l  t h a t  no adverse impact would be 
caused t o  t h e  s u r f a c e  water  q u a l i t y  o f  t h e  F la thead  R i v e r .  D e t e n t i o n  
f a c i l i t i e s  a r e  b e i n g  cons t ruc ted  i n  areas where stormwater c o l l e c t i o n  
systems a r e  used. Measures t o  reduce water  r u n o f f  i n c l u d e  v e g e t a t i v e  
b u f f e r  s t r i p s  a long  water  courses, d i s p e r s i o n  o f  stormwater r u n o f f ,  and 
e r o s i o n  and r u n o f f  c o n t r o l s  d u r i n g  c o n s t r u c t i o n  (Montana Department o f  

Highways 1982). 
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The B u r l i n g t o n  Nor the rn  (BN)  R a i l r o a d  l i n e  a l s o  runs p a r a l l e l  
t o  t h e  M idd le  Fork,  F la thead  R i v e r .  BN c o n s t r u c t e d  a new r a i l r o a d  
t r e s t l e  across t h e  M i d d l e  Fork near Coram i n  1986. The new t r e s t l e  i s  
l o c a t e d  d i r e c t l y  upstream o f  an e x i s t i n g  t r e s t l e ,  which has been 
determined t o  be unsafe.  The s t r u c t u r e  c o n s i s t s  o f  s t e e l  m o n o l i t h i c  
towers which suppor t  t h e  deck ing  and t r a c k .  The bases o f  f i v e  o f  t h e  
towers a r e  l o c a t e d  below t h e  h i g h  water  mark, and t h e  bases o f  two a r e  
l o c a t e d  below t h e  l ow  water  mark o f  t h e  r i v e r .  A c o n s t r u c t i o n  p e r m i t  was 
ob ta ined  f rom t h e  U.S. Army Corps o f  Engineers ( C O E )  under Sec t i on  404 o f  
t h e  Federa l  Clean Water Ac t .  Another p e r m i t  was ob ta ined  f rom t h e  
F la thead  County Conservat ion D i s t r i c t  under t h e  Montana N a t u r a l  Streambed 
and Land P r e s e r v a t i o n  Act  o f  1975. Cond i t i ons  were i n c l u d e d  i n  b o t h  
p e r m i t s  t o  p r o t e c t  water  q u a l i t y .  The c o n s t r u c t i o n  was moni tored on a 
cont inuous b a s i s  by t h e  Conservat ion D i s t r i c t .  
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6.  SOUTH FORK, FLATHEAD R I V E R  

6.1 I N T R O D U C T I O N  
The South Fork,  F la thead  R i v e r  begins i n  t h e  Bob Marsha l l  

Wi lderness Area and f l o w s  no r thwes t  92 km ( 5 7  m i )  t o  Hungry Horse 
Reservo i r  ( F i g u r e  6 ) .  The Reservo i r  i s  65 km ( 4 0  m i )  l ong .  I t  i s  
impounded by a 174 m (564 f t) h i g h  dam which was completed i n  1952. l h e  

2 South Fork,  F la thead  R i v e r  has a d ra inage  area o f  4422 km 
(1696 m i  ) .  I t  has an average g r a d i e n t  o f  3.9 m/km ( 2 0  f t / m i ) .  For 
purposes o f  t h i s  r e p o r t ,  t h e r e  i s  an 8 km (15 m i )  s t r e t c h  o f  t h e  South 
Fork,  F la thead  R i v e r  below t h e  dam which i s  p a r t  o f  t h e  Flathead-Mainstem 

2 2 sub-basin.  I t  i s  app rox ima te l y  49 km (19  m i  ) i n  s i z e .  
V i r t u a l l y  a l l  o f  t h e  South Fork d ra inage  sub -bas in  i s  owned by 

t h e  U n i t e d  S t a t e s  Government. I t  i s  p a r t  o f  t h e  F la thead  N a t i o n a l  
Fo res t .  There a r e  no towns i n  t h i s  sub-basin.  The one s e t t l e m e n t ,  
Spot ted Bear, i s  a seasonal N a t i o n a l  Fo res t  Ranger S t a t i o n .  

Water-based r e c r e a t i o n  i n  t h i s  sub-basin i n c l u d e s  stream and 
r e s e r v o i r  f i s h i n g ,  b o a t i n g  on Hungry Horse Reservo i r ,  and f l o a t i n g  on t h e  
South Fork,  F la thead  R i v e r  f rom t h e  Spot ted Bear Ranger S t a t i o n  t o  t h e  
r e s e r v o i r .  Surveys have shown t h a t  app rox ima te l y  BO t o  90 pe rcen t  o f  
r i v e r  f l o a t e r s  a r e  f ishermen (Fredenberg and Graham 1983). There a r e  
seve ra l  Fo res t  S e r v i c e  campgrounds near o r  on Hungry Horse Reservo i r  and 
near t h e  Spot ted Bear Ranger S t a t i o n .  

The o n l y  development a c t i v i t y  i n  t h e  South Fork,  F la thead  R i v e r  
sub-basin i s  assoc ia ted  w i t h  t i m b e r  h a r v e s t  ( F i g u r e  6A). The seasonal 
p o p u l a t i o n  o f  t h e  sub -bas in  i s  47 (U.S. Census 1980 d e r i v e d ) .  

2 

6.2 S O C I O - E C O N O M I C  A C T l V I T I E S  POTENTIALLY IMPACTED BY 
CHANGES I N  WATER QUALITY AND/OR W A T t R  Q U A N T I T Y  

6.2.1 Rec r e a t  i on 

6.2.1.1 F i s h i n g .  The South Fork,  F la thead  R i v e r  sub-basin i s  an 
i s o l a t e d  f i s h e r y  as a r e s u l t  o f  t h e  o b s t r u c t i o n  t o  f i s h  movement c rea ted  
by t h e  Hungry Horse Dam. There i s  no a t tempt  t o  a r t i f i c i a l l y  f a c i l l t a t e  
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f i s h  passage. C o n s t r u c t i o n  o f  Hungry Horse Dam e l i m i n a t e d  t h e  h i s t o r i c  
b u l l  t r o u t  r u n  f rom F la thead  Lake i n t o  t h e  South Fork,  F la thead  R i v e r  f o r  
spawning. I t  i s  es t ima ted  t h a t  c o n s t r u c t i o n  o f  t h e  Dam may have reduced 
b u l l  t r o u t  p o p u l a t i o n s  i n  F la thead  Lake by as much as one-ha l f  ( F l a t h e a d  
R i v e r  Bas in  Environmental  Impact Study 1983).  Spawning m i g r a t i o n s  o f  
b u l l  t r o u t  s t i l l  occur f rom t h e  Reservo i r  t o  t h e  upper South Fork,  
F la thead  R i v e r  dra inage.  The Dam has a l s o  i s o l a t e d  F la thead  Lake f rom 
i m p o r t a n t  wests lope c u t t h r o a t  spawning and r e c r u i t m e n t  i n  t h e  upstream 
p o r t i o n  o f  t h i s  sub-basin.  The c u t t h r o a t  t r o u t  and b u l l  t r o u t  a r e  t h e  
predominant game f i s h  species i n  t h i s  sub-basin.  

There was no use census conducted on t h e  South Fork,  F la thead  
R i v e r  as p a r t  o f  t h e  F la thead  R i v e r  Basin f i s h e r i e s  s t u d i e s .  Very l i t t l e  
f isherman use and h a r v e s t  da ta  a r e  a v a i l a b l e .  The MDFWP es t ima tes  f o r  
t h e  p e r i o d  f rom 1982 May 1 t o  1983 A p r i l  30, t h a t  f isherman use on t h e  
South Fork,  F la thead  R i v e r  was 14,543 f isherman-days; 58 pe rcen t  were 
r e s i d e n t  and 42 pe rcen t  non - res iden t  f ishermen (Montana Department o f  
F i s h ,  W i l d l i f e  and Parks undated). 

6.2.2 P r e s e r v a t i o n  

6.2.2.1 W i l d  and scenic  r i v e r  d e s i g n a t i o n .  The South Fork,  F la thead  
R i v e r  was des ignated as "Wi ld "  f rom i t s  headwaters t o  t h e  Spot ted Bear 
Ranger S t a t i o n  a t  t h e  Bob Marsha l l  Wi lderness boundary, and 
" R e c r e a t i o n a l "  f rom t h i s  boundary t o  t h e  upper end o f  Hungry Horse 
Reservo i r  ( F i g u r e  6A). S e c t i o n  3.2.4.1 desc r ibes  t h e  W i l d  and Scenic 
R i v e r s  Act ,  P u b l i c  Law 90-542, 9 0 t h  Congress, 1968 October 2. 

6.2.3 Other Socio-Economic A c t i v i t i e s  
Th is  sub-basin i s  n o t  d i r e c t l y  downstream f rom t h e  s i t e  o f  t h e  

proposed mine. Any changes i n  water  q u a l i t y  and/or water  q u a n t l t y  t h a t  
would be a d i r e c t  r e s u l t  o f  t h e  proposed mine cannot d i r e c t l y  a f f e c t  any 
o t h e r  socio-economic a c t i v i t i e s  o f  t h i s  sub-basin; t h e r e f o r e ,  i t  would 
n o t  have a d i r e c t  impact on t h e  o t h e r  socio-economic a c t i v i t i e s  i n  t h i s  
sub-basin.  
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6.3 S O C I O - E C O N O M I C  A C T I V I T I E S  THAT POTENTIALLY 
AFFECT WATER QUALITY AND/OR WATER QUANTITY 

A c t i v i t i e s  i n  t h e  upstream South Fork,  F la thead  R i v e r  sub-basin 
have ve ry  l i t t l e  a f f e c t  on t h e  F la thead  River-Mainstem and F la thead  Lake 
because o f  t h e  Hungry Horse Dam b a r r i e r .  The purpose o f  t h i s  s e c t i o n  i s  
t o  d e s c r i b e  a c t i v i t i e s  i n  t h i s  sub-basin. 

6.3.1 Rec rea t ion  
A l l  o f  t h e  l a n d  i n  t h i s  sub-basin i s  managed by t h e  U.S. Fo res t  

Se rv i ce .  R e c r e a t i o n a l  a c t i v i t i e s  t a k e  p l a c e  on Hungry Horse Reservo i r ,  
t h e  South Fork,  F la thead  R i v e r ,  Bob Marsha l l  Wi lderness, and t h e  Jewel 
Bas in  h i k i n g  area.  There a r e  10 U.S. Fo res t  Se rv i ce  campgrounds on 
Hungry Horse Reservo i r ,  and 1 a t  t h e  conf luence o f  Spot ted Bear Creek and 
t h e  South Fork o f  t h e  F la thead  R i v e r  ( F i g u r e  6A). I n  1985, t h e  Fo res t  
S e r v i c e  r e p o r t e d  22,300 Rec rea t ion  V i s i t o r  Days a t  these campgrounds. 
The Fo res t  S e r v i c e  ma in ta ins  35 o t h e r  developed s i t e s  o u t s i d e  o f  t h e  Bob 
Marsha l l  Wi lderness and i n  t h i s  sub-basin. I t  r e p o r t e d  27,900 V i s i t o r  
Days f o r  these s l t e s .  These s i t e s  i n c l u d e d  roads, t r a i l s ,  b o a t i n g  
a c t i v i t i e s ,  and p i c n i c  grounds. 

The Fo res t  S e r v i c e  a l s o  ma in ta ins  separate reco rds  on use o f  
t h e  w i l de rness  areas i n  t h i s  sub-basin. I t  r e p o r t e d  100,500 Rec rea t ion  
V i s i t o r  Days i n  1985. I n  1985, 40,300 Rec rea t ion  V i s i t o r  Days were 
r e p o r t e d  on t h e  p o r t i o n  o f  t h e  South Fork p r o t e c t e d  under t h e  Wi ld  and 
Scenic R i v e r  A c t .  About 14,700 o f  these Rec rea t ion  V i s i t o r  Days were 

i n c l u d e d  i n  t h e  100,500 w i l de rness  use V i s i t o r  Days. The remain ing 
25,600 V i s i t o r  Days a r e  i n  a d d i t i o n  t o  t h e  100,500 V i s i t o r  Days r e p o r t e d  
f o r  t h e  w i l de rness  areas.  I n  1985, seven commercial o u t f i t t e r s  p rov ided  
r i v e r  f l o a t i n g  s e r v i c e s .  The number o f  people t h a t  p a r t i c i p a t e d  on these 
f l o a t  t r i p s  was es t ima ted  t o  be 1212 (U.S. Fo res t  S e r v i c e  1986). 

6.3.2 Se t t l emen t  
There a r e  no i n c o r p o r a t e d  communit ies i n  t h i s  sub-basin.  The 

t o t a l  p o p u l a t i o n  i s  es t ima ted  t o  be 4 7  people.  They r e s i d e  on a seasonal 
b a s i s  a t  Fo res t  S e r v i c e  s t a t i o n s ,  or  have leases on f o r e s t  l a n d  (U.S. 

Census 1980 d e r i v e d ) .  
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6.3.3 A g r i c u l t u r e  
There i s  no a g r i c u l t u r a l  a c t i v i t y  i n  t h i s  sub-basin. 

6.3.4 F o r e s t r y  

6.3.4.1 Cur ren t .  The r e l a t i v e  i n t e n s i t y  and a r e a l  d i s t r i b u t i o n  o f  
c u r r e n t  t i m b e r  h a r v e s t  a c t i v i t y  i s  bes t  expressed in terms o f  t h e  
r e c e n t l y  completed and ongoing t i m b e r  sa les  o f  t h e  F lathead N a t i o n a l  
F o r e s t .  The c u r r e n t  t imber  sa les  and road development da ta  a r e  found i n  
Table 11 i n  Addendum A and shown i n  F i g u r e  6A. The da ta  a r e  summarized 
i n  Table 6.1. 

Table 6.1. Cur ren t  t i m b e r  sa les  and road development i n  t h e  South Fork,  
F la thead  R i v e r ,  1981 t o  1985. 

Timber Sales Road Development 
F o r e s t  Manager Volume Area Cons t ruc t1  on Reconstruct  1 on 

(MBF) (Hectares)  ( K i l o m e t e r s )  

F la thead  N.F. 139 785 43 537 97.3 185 
(139.8 (107 498 (60.5 (114.8 
MMBF) acres)  m i l e s )  m i l e s )  

Source: F la thead  N a t i o n a l  Fo res t  t i m b e r  sa les  awarded o r  i n  progress,  FY 
81 th rough  FY 85, rece ived  f rom s u p e r v i s o r ’ s  o f f i c e ,  K a l i s p e l l ,  
Montana 1986 February 21, de r i ved .  

6.3.4.2 Committed. Large areas o f  t imbered p r o p e r t y  a r e  p o t e n t i a l l y  
a v a i l a b l e  f o r  ha rves t ,  as r e f l e c t e d  by t h e  t imber  s a l e  program p lans  o f  
t h e  F la thead  N a t i o n a l  Fo res t .  The d e t a i l e d ,  f u t u r e  t i m b e r  s a l e  p l a n n i n g  
by t h e  U.S. Fores t  S e r v i c e  i s  f o r  f i s c a l  years 1986 t o  1990. The 
committed t i m b e r  h a r v e s t  a c t i v i t y  and road development a r e  found I n  
Table 1 2 ,  Addendum A, and i l l u s t r a t e d  i n  F i g u r e  6A. The da ta  a r e  
summarized i n  Table 6.2. 
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Table 6.2. Committed t i m b e r  sa les  and road development i n  t h e  South 
Fork,  F la thead  R i v e r .  

Timber Sales Road Development 
F o r e s t  Manaqer Volume Area C o n s t r u c t i o n  Recons t ruc t i on  

(MBF) (Hectares)  ( K i l o m e t e r s )  

F la thead  N.F. 108 500 2337 102 80 
(108.5 (5771 (63.3 (49.7 
MMBF) acres)  m i l e s )  m i l e s )  

Source: F la thead  N a t i o n a l  F o r e s t  1985 d e r i v e d .  

6.3.5 I n d u s t r y  
There i s  no i n d u s t r i a l  a c t i v i t y  i n  t h i s  sub-basin.  

6.3.6 T r a n s p o r t a t i o n  
Dirt and paved roads maintained by t h e  Fo res t  Se rv i ce  r u n  a l o n g  

b o t h  s ides  o f  Hungry Horse Reservo i r .  There a r e  no roads i n  t h e  Bob 
Marsha l l  Wi lderness. 





7 5  

7 .  FLATHEAD RIVER-MAINSTEM 

7.1 INTRODUCTION 
The F la thead  River-Mainstem begins a t  t h e  conf luence o f  t h e  

N o r t h  and M i d d l e  Forks o f  t h e  F la thead  R i v e r  a t  t h e  southwest boundary o f  
G l a c i e r  N a t i o n a l  Park ( F i g u r e  7 ) .  I t  f l ows  sou thwes te r l y  f o r  1 5  km 
( 9  m i )  t o  i t s  con f l uence  w i t h  t h e  South Fork near t h e  town o f  Hungry 
Horse. For purposes o f  t h i s  IJC study,  t h e  F la thead  River-Mainstem 
i n c l u d e s  t h a t  p a r t  o f  t h e  South Fork between t h e  Mainstem and Hungry 
Horse Dam. The F la thead  River-Mainstem f l ows  th rough  narrow canyons 
below t h e  mouth o f  t h e  South Fork f o r  about 8 km ( 5  m i ) ,  u n t i l  i t  e n t e r s  
t h e  broad F la thead  V a l l e y  near t h e  town o f  Columbia F a l l s .  The r i v e r  
f l o w s  sou th  i n  a meandering p a t t e r n  t o  where i t  e n t e r s  F la thead  Lake, a 
t o t a l  o f  89 km ( 5 2  m i )  downstream f rom t h e  con f luence  o f  t h e  M idd le  and 
N o r t h  Forks.  The r i v e r  g r a d i e n t  averages 1 .6  m/km ( 8 . 4  f t / m i )  above 
Columbia F a l l s  and 0.4 m/km ( 2 . 1  f t / m l )  f r om Columbia F a l l s  t o  t h e  
F la thead  Lake (Fredenberg and Graham 1983).  The sub-basin has an area o f  
1786 km2 (685 mi’). There a r e  33,387 people t h a t  l i v e  i n  t h i s  
sub-basin (U.S.  Census 1980 d e r i v e d ) .  Th i s  i s  app rox ima te l y  57 pe rcen t  
o f  t h e  p o p u l a t i o n  o f  t h e  e n t i r e  s tudy area.  The l a r g e s t  urban areas i n  
t h e  Basin ( K a l i s p e l l ,  Columbia F a l l s )  a r e  l o c a t e d  i n  t h i s  sub-basin.  

7.2 S O C I O - E C O N O M I C  A C T I V I T I E S  POTENTIALLY IMPACTED BY 
CHANGES I N  WATER QUALITY AND/OR WATER QUANTITY 

7.2.1 Rec r e a  t i on 
There i s  ve ry  l i t t l e  N a t i o n a l  Fo res t  Land i n  t h i s  sub-basin.  

Most o f  t h e  l a n d  i s  p r i va te l y -owned .  The MDFWP ma in ta ins  many r e c r e a t i o n  
s i t e s .  These i n c l u d e  Lone Pine S t a t e  Park, Ashley Lake Rec rea t ion  area, 
and s i x  f i s h i n g  access s i t e s  on t h e  F la thead  River-Mainstem ( F i g u r e  7 A ) .  
There a r e  a l s o  numerous p r i v a t e  r e c r e a t i o n  f a c i l i t i e s  i n  t h e  sub-basin.  

Lone Pine S t a t e  Park i s  l o c a t e d  j u s t  south o f  K a l l s p e l l .  I n  
1981, 16,900 people v i s i t e d  t h e  Park. Ashley Lake had 5400 v i s i t o r s  i n  
1984. Table 7.1 shows t h e  v i s i t o r  use a t  t h e  s i x  f i s h i n g  access s i t e s .  
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Table 7.1. Number o f  v i s i t o r s  a t  f i s h i n g  access s i t e s  on t h e  F la thead  
River-Mainstem. 1985. 

Access S i t e  

Tea k e t  t 1 e 
Kokanee Bend 
Pressen t ine  Bar 
Old S t e e l  B r i d g e  
Kiwanis  Lane 
Sportsman's B r i d g e  

V i s i t o r s  

17 200 
2 500 
9 000 

28 400 
34 000 
13 500 

T o t a l  Use 104 600 

Source: Montana Department o f  F i s h ,  W i l d l i f e  and Parks 1985. 

There a r e  12 p r i v a t e  campgrounds i n  t h e  sub-basin.  They a r e  
l i c e n s e d  by t h e  MDHES. These campgrounds p r o v i d e  568 r e c r e a t i o n a l  
v e h i c l e  spaces. 

7.2.1.1 F i s h i n g .  A d e t a i l e d  census o f  f ishermen was conducted on t h e  
F la thead  River-Mainstem f rom 1981 May 16 t o  November 30 th  by t h e  MDFWP as 
p a r t  o f  a f i v e - y e a r  b a s e l i n e  i n v e n t o r y  o f  t h e  resources o f  t h e  F la thead  
R i v e r  Basin (Fredenberg and Graham 1983). I t  i s  t h e  source o f  t h e  
f o l l o w l n g  i n f o r m a t i o n  about f i s h i n g .  

T h i s  s tudy d i v i d e d  t h e  F la thead  River-Mainstem i n t o  f o u r  
segments. T h i s  p e r m i t s  a more meaningfu l  p r e s e n t a t i o n  o f  t h e  f i s h i n g  
da ta .  These F la thead  River-Mainstem segments were d e f i n e d  as f o l l o w s :  

MS1 - F la thead  Lake t o  conf luence w i t h  t h e  S t i l l w a t e r  R i v e r ,  
36.0 km (22.4 m i )  

access s i t e  on t h e  Mainstem, 19.0 km (11.8 m i )  
MS2 - Mouth o f  S t i l l w a t e r  R i v e r  t o  P ressen t ine  R i v e r  f i s h i n g  

MS3 - Pressen t ine  R i v e r  t o  t h e  town o f  Columbia F a l l s ,  10.6 km 
( 6 . 6  m i )  

23.3 km (14.5 m i )  
MS4 - Columbia F a l l s  t o  t h e  Nor th/Middle Forks conf luence,  

B u l l  t r o u t ,  wests lope c u t t h r o a t  t r o u t  and kokanee a r e  t h e  most 
impor tan t  game f i s h  i n  t h e  r i v e r ,  b u t  ra inbow t r o u t  and w h i t e f i s h  a r e  
a l s o  found i n  s i g n i f i c a n t  numbers. The census and harves t  da ta  m u s t  be 
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i n t e r p r e t e d  u s i n g  t h e  S t a t e  e s t a b l i s h e d  possession l i m i t s  t h a t  were i n  
e f f e c t  d u r i n g  t h e  study. 

1.  T r o u t  ( c u t t h r o a t  and rainbow) - 4.5 k g  ( 1 0  l b s )  and 1 f i s h  

2. B u l l  t r o u t  - one f i s h  which must be a t  l e a s t  46 cm ( 1 8  i n )  
o r  10 f i s h ,  whichever i s  reached f i r s t .  

i n  l e n g t h .  
3. Kokanee - 35 f i s h  d a i l y  and 70 i n  possession. 
4. W h i t e f i s h  - 30 d a i l y  and 60 i n  possession. 

The t r o u t  l i m i t  has been reduced t o  f i v e  f i s h  i n  possession f o r  stream 
f i s h i n g ,  b u t  i t  was n o t  changed f o r  l akes .  

The F la thead  River-Mainstem c r e e l  census i n c l u d e d  t h e  e n t i r e  
199-day open st ream f i s h i n g  season. Data were c o l l e c t e d  u s i n g  a 
combinat ion o f  a e r i a l  counts f rom f i x e d  wing a i r c r a f t  and concur ren t  
on-the-ground i n t e r v i e w s .  The census i n d i c a t e d  t h a t  shore f ishermen 
rep resen t  76 pe rcen t  o f  hours f i s h e d  and boat  f ishermen represented 24 
pe rcen t  o f  t h e  hours f i s h e d .  Table 7.2 shows t h e  month ly  d i s t r i b u t i o n  o f  
f ishermen by r i v e r  segment on t h e  F lathead River-Malnstem (non-snagging 
f ishermen o n l y ) .  

Table 7.2. D i s t r i b u t i o n  o f  Fishermen a long  t h e  F la thead  River-Mainstem, 
1981. 

R i v e r  Segments 

Month 

May 
June 
J u l y  
August 
September 
October 
November 

T o t a l  

(Fisherman Hours) 
M I 4  MS2 M p l  MS4 Tota 1 

296.9 745.6 256.2 14.5 1 313.2 
153.6 928.7 164.4 23.0 1 269.7 

0 372.5 276.0 56.3 704.8 
97 .O 360.8 109.0 42.0 608.8 

269.5 114.0 14.0 0 397.5 
109.0 39.0 30.0 4.0 182.0 
128.5 61.5 0 0 190.0 

1054.5 2622.1 849.6 139.8 4 666.0 
( 23%) ( 56%) ( 18%) ( 3%) ( 100%) 

Source: Fredenberg and Graham 1983. 
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From September t o  November, snagging i s  a l e g a l  method f o r  
c a t c h i n g  kokanee d u r i n g  t h e i r  spawning m i g r a t i o n  i n  t h e  R i v e r .  The 
d e c l i n i n g  number o f  f isherman hours d u r i n g  t h l s  p e r i o d  o f  t h e  year 
( T a b l e  7.2) i s  o f f s e t  by a l a r g e  i nc rease  i n  kokanee snaggers. Table 7.3 
shows t h e  o r i g i n  o f  t h e  f ishermen. Table 7.4 shows t h e  average d i s t a n c e  
people t r a v e l l e d  f rom t h e l r  homes. Table 7 . 5  shows t h e  c a t c h  r a t e s  and 
species compos i t i on  ( e x c l u d i n g  kokanee snagging) and Table 7.6 shows t h e  
p r o p o r t i o n  o f  t h e  c a t c h  t h a t  was k e p t .  I t  v a r i e d  cons ide rab ly  by 
species,  p o s s i b l y  i n f l u e n c e d  by t h e  possession l i m i t s .  

Table 7.3. O r i g i n  o f  f ishermen on t h e  F la thead  River-Mainstem, 1981. 

Home - 
Flathead  County r e s i d e n t s  
Other Montana r e s i d e n t s  
Non-res idents  (Ou t -o f - s ta te ,  

Fo re ign  Country)  

Percent D i s t r i b u t i o n  
[Percent  o f  T o t a l  Hours) 

85 
5 

10 

Table 7.4. Average d i s t a n c e  t r a v e l e d  by f ishermen, F la thead  R i v e r -  
Mainstem, 1981. 

- Home D is tance  (Average) 

County r e s i d e n t s  
Other Montanans 
Non-restdents 

21 k i l o m e t e r s  ( 1 3  m i l e s )  
341 k i l o m e t e r s  (212 m i l e s )  

1110 k i l o m e t e r s  (690 m i l e s )  

Table 7.5. F i s h  species c a t c h  cornposi t ion and c a t c h  r a t e ,  F la thead River- .  
Mainstem. 1981. 

F i s h  Species 

C u t t h r o a t  T rou t  
Kokanee 
B u l l  T r o u t  
Whi t e f  i s h 
Rainbow T rou t  

Catch Rate (F ish/Hour)  

0.18 
0.50 
0.05 
0.02 

-. Composi t ion (Percen t )  

52 
27 
14 
5 
2 
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Table 7.6. F i s h  h a r v e s t  percentage, F la thead  River-Mainstem, 1981. 

F i s h  Species 

C u t t h r o a t  T r o u t  
Kokanee 
B u l l  T r o u t  
Whi t e f  i sh 
Rainbow T r o u t  

Catch Kept (Pe rcen t )  

56 
100 
47 
7 7  
91 

Source: Tables 7.3 t o  7.6; Fredenberg and Graham 1983. 

The MDFWP c a r r i e d  o u t  an i n v e s t i g a t i o n  o f  t h e  kokanee f i s h e r y  
o f  t h e  F la thead  River-Mainstem and t h e  M idd le  Fork i n  1981. Census da ta  
was c o l l e c t e d  d u r i n g  t h e  p e r i o d  September 1 t o  November 30 (kokanee 
season) (Fredenberg and Graham 1982). 

The r i v e r  kokanee f i s h e r y  i s  unique i n  seve ra l  respec ts .  
Kokanee n o r m a l l y  f i r s t  appear i n  t h e  lower  F la thead  River-Mainstem i n  
e a r l y  September t o  b e g i n  t h e i r  spawning m i g r a t i o n .  Spawning occurs 
between mid-October and mid-December. The a d u l t  f i s h  d i e .  The f r y  move 
downstream t o  F la thead  Lake i n  A p r i l  and May o f  t h e  f o l l o w i n g  s p r i n g .  
Kokanee were caught by snagging f rom September 1 s t  t o  December 31s t .  
Catch l i m i t  was 35 f i s h  d a i l y  and 70 i n  possession. Kokanee a r e  found 
th roughou t  t h e  F la thead  River-Mainstem and i n  t h e  South Fork upstream t o  
Hungry Horse Dam. A major  percentage o f  t h e  kokanee m i g r a t e  up t h e  
M idd le  Fork and i t s  t r i b u t a r i e s .  

A p a r t i a l  kokanee f i s h i n g  c r e e l  census was conducted on t h e  
f o u r  segments o f  t h e  F la thead  River-Mainstem f rom 1981 September 1 t o  
November 30. Kokanee were caught by non-snag f ishermen d u r i n g  September 
i n  segment MS1. As  t h e  f i s h  mdtured, however, snagging became t h e  o n l y  
method o f  t a k i n g  t h i s  f i s h .  Snag f ishermen made up 63 pe rcen t  o f  t h e  
t o t a l  f isherman-hours observed on t h e  F la thead  River-Mainstem d u r i n g  
September, and 67 pe rcen t  d u r i n g  October.  Table 7.7 shows t h e  o r i g i n s  o f  
these f ishermen (Fredenberg and Graham 1982). 
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Table 7 . 7 .  O r i g i n  o f  f ishermen, 1981 September 1 t o  November 30, 
F1 a t head R i  ve r  -.Ma i nstem. 

Hours Fished 
Home -. Percent)  

County Resident  76 
Out o f  County Residents  17 
Non- r e s i d e n t s  7 
( O u t - o f - s t a t e  

Fo re ign  Country)  

Source: Fredenberg and Graham 1982. 

The average o v e r a l l  c a t c h  r a t e  on 

D is tance  Traveled 
From Home 

66 k i l o m e t e r s  ( 41 m i l e s )  
393 k i l o m e t e r s  (244 m i l e s )  
979 k i l o m e t e r s  (608 m i l e s )  

t he  l a t h e a d  River-+lainstem 
was 2.0 f i s h  pe r  hour .  The average a n g l e r  caught 6.1 kokanee per  day. 
County r e s i d e n t s ,  however, caught 2.4 f i s h  per  hour and 7.3 pe r  day. 
Table 7.8 shows t h e  kokanee f i s h i n g  p ressu re  and h a r v e s t  i n f o r m a t i o n  f o r  
1975, 1981 and 1982 ( F r a l e y ,  McMu l l l n  and Graham I n  D r a f t ) .  

Table 7.8. Kokanee f i s h i n g  p ressu re  and h a r v e s t  i n f o r m a t i o n ,  F la thead 
River-Mainstem. 

-- 1981 1982 

Catch r a t e  (kokanee/hour) 2.0 2.0 0.45 
25 630 F i s h i n g  p ressu re  ( a n g l e r - h o u r s )  69 276 56 60Za 

Hours p e r  completed t r i p  3 . 6  3.2 3.3 
F i s h i n g  Pressure ( a n g l e r - d a y s )  19 223 17 68aa 7 767 
Kokanee h a r v e s t  150 000 71 000 12 402 

aPressure f rom September and October.  

Source: F r a l e y ,  McMu l l i n  and Graham I n  D r a f t .  

Over t h e  p a s t  years,  f i s h l n g  use and h a r v e s t  l e v e l s  have 
d e c l i n e d  s i g n i f i c a n t l y .  A l though n o t  c l e a r l y  understood, c a t c h  r a t e s  i n  
1982 were about o n e - f o u r t h  t h e  p rev ious  l e v e l s .  I n  1982, t h e  MDFWP 
changed t h e  f i s h i n g  l i m i t s  and l e n g t h  o f  t h e  f i s h i n g  season. The t o t a l  
f i s h i n g  p ressu re  d u r i n g  t h e  1981 f i s h i n g  season on t h e  F la thead  
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River-Mainstem was es t ima ted  a t  115,727 hours.  Table 7.9 shows f i s h i n g  
p ressu re  broken down by r i v e r  segment. 

Table 7.9.  T o t a l  f i s h i n g  p ressu re ,  F la thead  River-Mainstem, 1981. 

Segment 
MsJ M X  M B  T o t a l  

115,727 Fisherman hours 15,240 53,917 23,239 23,331 
Percent  o f  t o t a l  13 47 20 20 100 

Source: Fredenberg and Graham 1983. 

These es t ima tes  i n c l u d e  b o t h  conven t iona l  and snag f ishermen. 
The average l e n g t h  o f  a completed t r i p  was 3.2 hours.  Th is  y i e l d s  an 
es t ima ted  t o t a l  p ressu re  o f  35,940 man-days. The t o t a l  es t ima ted  game 
f i s h  h a r v e s t  ( i n c l u d i n g  f i s h  taken by snagging) on t h e  F la thead  
River-Mainstem d u r i n g  1981 f o r  a l l  a n g l e r s  was 89,273 f i s h .  Table 7.10 
shows t h e  compos i t i on  o f  t h e  ca tch .  Table 7.11 p rov ides  a comparison o f  
es t ima ted  f i s h i n g  p ressu re  and h a r v e s t  f o r  f i v e  f i s h i n g  seasons and 
Table 7.12 shows t h e  f i s h i n g  use and pe rcen t  o f  t o t a l  h a r v e s t  o f  t h e  
predominant s p o r t f i s h  species f o r  1981. That year appears t o  be 
r e p r e s e n t a t i v e .  

Table 7.10. T o t a l  es t ima ted  f i s h  h a r v e s t ,  F la thead  River-Mainstem, 1981. 

F i sh  SDecies T o t a l  Est imated Harvest- 

Kokanee 
C u t t h r o a t  T r o u t  
B u l l  T rou t  
W h i t e f i s h  
Rainbow 

Source: Fredenberg and Graham 1983. 

76 830 
8 557  
1 827 
1 582 

47 7 

___- Percent 

86 
10 

2 
2 
0 .5  

Whi le  t h e  kokanee h a r v e s t  i n  1981 was about 42 t imes t h a t  o f  
t h e  b u l l  t r o u t  (76,830 vs 1827), t h e  angler -days f o r  kokanee were o n l y  
f o u r  t lmes t h a t  o f  t h e  b u l l  t r o u t .  This  suggests t h a t  t h e  r e l a t i v e  
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Table 7.11. Est imated f i s h i n g  pressure,  F la thead  River-Mainstem, 1968 t o  
1982. 

F i s h  Species (Number o f  F i s h )  
Year Fisherman Days Kokanee C u t t h r o a t  B u l l  T rou t  

1968 
1975 

1976 
1981 

34 703 
40 716 

30 315 
35 940 

1982 29 640a 
Average 34 262 

- - - 
149 644 10 463 2 398 

- - - 
76 830 8 557 1 827 

12 400 No Data 

aMontana Department o f  F i s h ,  W i l d l i f e  and Parks undated. 

Source: Fredenberg and Graham 1983. 

Table 7.12. Major  f l s h  species f i s h i n g  pressure,  F la thead  River-Mainstem 
1981. 

F i s h  Species 

Kokanee 
C u t t h r o a t  T rou t  
B u l l  T rou t  

F i s h i n g  Use Percent o f  
[Angler-Days) T o t a l  Harvest  

48 000 
14 856 
11 411 

86 
10 

2 

Source: Table 7.9 t o  7.12, Fredenberg and Graham 1983. 

importance o f  s p o r t f i s h  species i s  n o t  always s imply  represented by t h e  
numbers o f  f i s h  ha rves ted  o r  t h e  c a t c h  r a t e .  

7.2.2 - Sett lemen t  
Land ownership i s  shown on F i g u r e  7 A .  Land use i s  shown on 

F i g u r e  78. The es t lma ted  sub-basin p o p u l a t i o n  i s  33,387 people (U.S. 

Census 1980 d e r i v e d ) .  Th i s  i s  57 pe rcen t  o f  t h e  p o p u l a t i o n  i n  t h e  e n t i r e  
s tudy area. The p r o j e c t e d  1990 p o p u l a t i o n  i s  36,693 ( F l a t h e a d  R i v e r  
Basin Environmental  Impact Study 1983, medium scenar io ,  p.  58). There i s  
a t o t a l  o f  about 13,590 housing u n i t s .  O f  these, 447 a r e  seasonal .  

The i n c o r p o r a t e d  communit ies o f  K a l i s p e l l  and Columbia F a l l s  
a r e  w i t h i n  t h i s  sub-basin;  K a l i s p e l l  had a p o p u l a t i o n  o f  10,648 i n  1980, 
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and Columbia F a l l s  had a p o p u l a t i o n  o f  3112. Several  smal l  
un inco rpo ra ted  communit ies a r e  l o c a t e d  i n  t h i s  sub-basin. These are:  

Coram, M a r t i n  C i t y ,  Hungry Horse, Evergreen, and Creston. K a l l s p e l l  i s  a 
r e g i o n a l  t r a d e  c e n t r e  i n  nor thwest  Montana. There i s  a ve ry  h i g h  l e v e l  
o f  commercial development i n  t h i s  sub-basin as compared t o  t h e  o t h e r  
sub-basins i n  t h e  s tudy area. 

Table 7.13 shows t h e  water  use p e r m i t s  issued on t h e  F la thead  
Rlver-Mainstem. A t o t a l  o f  197 water  pe rm i t s  a r e  f i l e d  w i t h  t h e  DNRC 
( F i g u r e  7 C ) .  F i sh ,  w i l d l i f e ,  and r e c r e a t i o n a l  uses a r e  nonconsumptive 
water  uses. 

Columbia F a l l s  and K a l i s p e l l  have m u n i c i p a l  water  systems. The 
Cedar Creek Reservo i r  p rov ides  90 t o  97 pe rcen t  o f  t h e  y e a r l y  supply o f  
water  f o r  Columbia F a l l s .  The r e s e r v o i r  i s  f e d  by t h e  watershed f o r  
Cedar Creek. I t  i s  l o c a t e d  1.2 km ( 2  m i )  n o r t h  and eas t  o f  t h e  c i t y .  

Table 7.13. Water use p e r m i t s  issued,  F la thead River-Mainstem. 

Volume 
Number ( a c r e  f e e t / y e a r )  

I r r i g a t i o n  and s tock  w a t e r i n g  149 
Domes t 1 c 30 
Commerc ia l / I ndus t r i a l  4 

14 F i s h / W i l d l i f e /  Rec rea t ion  ( i n s t r e a m )  - 

19,112 
57 

69 2 
5,392,020 

197 5,411,881 

Source: Montana Department o f  N a t u r a l  Resources and Conservat ion 1986. 

Two w e l l s ,  l o c a t e d  on t h e  n o r t h  eas t  s i d e  o f  Columbia F a l l s ,  p r o v i d e  t h e  
remain ing water  supply .  These w e l l s  a r e  10.7 m (35 f t )  deep. One w e l l  
p rov ides  25.2 L / s  (400 gal /min)  and t h e  o t h e r  w e l l  p rov ides  63 L/s 
(1000 ga l /m in ) .  The system serves 3100 people.  The c i t y  uses a t o t a l  o f  
1.76 b i l l i o n  L (466 m l l l i o n  g a l )  o f  water  per  year .  The water  supply f o r  
K a l l s p e l l  i s  p r o v i d e  by f o u r  w e l l s .  Two w e l l s  a r e  l o c a t e d  immediate ly  
n o r t h  o f  t h e  C i t y .  One o f  these w e l l s  i s  a deep a r t e s i a n  w e l l  near  t h e  
S t i l l w a t e r  R i v e r .  I t  p rov ides  37.8 L / s  (600 ga l /m ln ) .  The o t h e r  w e l l  i s  
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a 600 m (1968 f t )  w e l l  on B u f f a l o  H i l l .  The y i e l d  i s  unknown. A t h i r d  
w e l l  i s  l o c a t e d  i n  t h e  c e n t e r  o f  t h e  c i t y .  I t  i s  367 m (1204 f t )  deep, 
and p rov ides  76 L / s  (1200 ga l /m in ) .  The f o u r t h  w e l l  i s  l o c a t e d  a t  t h e  
south end o f  t h e  C i t y .  I t  i s  433 m (1420 f t )  deep, and p rov ides  101 L/s 
(1600 g a l / m i n ) .  The water  system serves approx imate ly  12,000 people.  
K a l l s p e l l  uses approx ima te l y  2.83 b i l l i o n  L (750 m i l l i o n  g a l )  o f  water  
per  year .  Three o t h e r  se t t l emen ts  have community water systems: M a r t i n  
C i t y ,  Hungry Horse, and Evergreen. M a r t i n  C i t y  i s  served by f o u r  w e l l s  
l o c a t e d  ad jacen t  t o  t h e  town. The w e l l s  a r e  51 t o  96 m (167 t o  282 f t )  
deep and a l l  p r o v i d e  approx ima te l y  2 L / s  ( 3 0  g a l / m i n ) .  The system serves 
200 people.  The Hungry Horse system serves 1000 people.  The water  i s  
p r o v i d e d  by a s i n g l e  w e l l  w i t h  a 378,000 L (100,000 g a l )  s torage tank.  
The w e l l  i s  l o c a t e d  near t h e  conf luence o f  t h e  South and M idd le  Forks,  
F la thead  R i v e r .  I t  i s  46 m (150 f t )  deep and y i e l d s  38 L / s  (600 ga l /m in ) .  
The Evergreen water  system serves 4000 people.  Water i s  p rov ided  by two 
w e l l s .  The w e l l s  a r e  l o c a t e d  near t h e  con f luence  o f  t h e  W h i t e f i s h  and 
S t i l l w a t e r  R ive rs .  They a r e  117 and 157 m (344 and 515 f t )  deep, and 
b o t h  y i e l d  app rox ima te l y  76 L / s  (1200 ga l /m in ) .  Three new w e l l s  a r e  
b e i n g  developed n o r t h  o f  Evergreen near t h e  S t i l l w a t e r  R i v e r  (October 
1985, J .  Melstad, Water Q u a l i t y  Bureau, Montana Department o f  H e a l t h  and 
Environmental  Sciences, personal  communication). 

7.2.3 Agr i c u l  t u r e  
The m a j o r i t y  o f  a g r i c u l t u r a l  a c t i v i t y  i n  F la thead  County occurs 

i n  t h i s  sub-basin.  The l o c a t i o n  o f  major  farm opera t i ons  o f  g r e a t e r  t han  
65 ha (160 acres)  i s  shown on F i g u r e  76. The 1982 A g r i c u l t u r a l  Census 
i n d i c a t e d  t h e r e  were 914 farms i n  t h e  county .  The farms had an average 
s i z e  o f  127 ha (312 ac res ) .  The t o t a l  c rop land  was 44,000 ha 
(108,000 a c r e s ) .  T h i s  was a decrease o f  9 pe rcen t  f rom t h e  1978 c rop land  
area. The t o t a l  l a n d  i n  i r r i g a t i o n  i n  1982 was 13,555 ha (33,350 acres) ,  
a decrease o f  14 pe rcen t  f rom 1978. Table 7.14 l i s t s  t h e  major products ,  
area c u l t i v a t e d ,  and y i e l d s .  

There a r e  149 water  use p e r m i t s  issued f o r  i r r i g a t i o n  on t h e  
F la thead  River-Mainstem. These p e r m i t s  consume a t o t a l  o f  23,565,000 m 
(19,112 a c r e - f t )  per year .  

3 
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Table 7.14. A g r i c u l t u r a l  a c t i v i t y ,  F la thead  River-Mainstem, 1982 t o  1983. 

Product 

C a t t l e  
B a r l e y  
D a i r y  
Chr lstmas t r e e s  
Seed po ta toes  
Hogs 
Wheat 

Acres 

26 507 
22 514 

6 400 
7 000 

900 
Not A v a i l a b l e  

7 389 

Y i e l d  

Not A v a i l a b l e  
42.5 hw/ac 
2 m i l  pds/mo 
750 000 t r e e s  
275 hw/ac 
16 300 head 
50 bu/ac 

Source: F la thead  County Conservat ion D i s t r i c t ,  P r e s e r v a t i o n  o f  
A g r i c u l t u r a l  Lands i n  F la thead  County, Montana February 1985. 

There a r e  no known c o n s t i t u e n t s  i n  t h e  e x i s t i n g  waters i n  t h e  
F la thead  River-Mainstem which adve rse l y  a f f e c t  a g r i c u l t u r e .  I t  would 
r e q u i r e  s i g n i f i c a n t  r e d u c t i o n s  i n  water  q u a n t i t y  t o  adve rse l y  a f f e c t  
i r r i g a t i o n  (October 1985, Cathy Jones, Resource S p e c i a l i s t ,  F la thead  
County Conservat ion D i s t r i c t ,  pe rsona l  communication). 

1.3 SOCIO-ECONOMIC A C T I V I T I E S  THAT POTENTIALLY 
AFFECT WATER QUALITY AND/OR WATER QUANTITY 

7.3.1 Rec rea t ion  
S e c t i o n  7.2.1 desc r ibes  t h e  l e v e l  o f  r e c r e a t i o n  use. The 

adverse impact o f  t h i s  r e c r e a t i o n  use on water  q u a l i t y  and q u a n t i t y  has 
n o t  been s t u d i e d  q u a n t i t a t i v e l y .  

7.3.2 Se t t l emen t  
T h i s  sub-basin c o n t a i n s  t h e  l a r g e s t  p o p u l a t i o n  i n  t h e  s tudy 

area. P o i n t  and non-point  source con tamina t ion  t o  t h e  F la thead  R i v e r  
system has been a t t r i b u t e d  t o  r e s i d e n t i a l  and commercial development. 
K a l i s p e l l  and Columbia F a l l s  have sewage t rea tmen t  p l a n t s  which d i scha rge  
i n t o  t h e  r i v e r  system ( F i g u r e  7 C ) .  The K a l i s p e l l  p l a n t  serves 10,648 
people,  and t h e  Columbia F a l l s  p l a n t  serves 3112. There i s  a l s o  a smal l  
wastewater t rea tmen t  p l a n t  a t  Hungry Horse Dam which i s  operated by t h e  
Bureau o f  Reclamat ion. The MDHES i s  r e q u i r i n g  b o t h  c i t i e s  and t h e  Hungry 
Horse f a c l l l t y  t o  upgrade t h e i r  sewage t reatment  p l a n t s  t o  remove 
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phosphorus. Eng ineer ing  a n a l y s i s  i s  p r e s e n t l y  b e i n g  done a t  t h e  
K a l i s p e l l  p l a n t  t o  e x p l o r e  v a r i o u s  o p t i o n s  t o  meet t h e  d i scha rge  l i m i t s .  
The c u r r e n t  compl iance schedule i n d i c a t e s  advanced wastewater t rea tmen t  
w i l l  be completed by 1988. The Hungry Horse Dam f a c i l i t y  has been 
upgraded t o  achieve t h e  new phosphorus d i scha rge  l i m i t s .  The est imated 
c a p i t a l  c o s t  o f  t h e  upgraded K a l i s p e l l  p l a n t  i s  $1.46 m i l l i o n ,  o f  which 
$1.045 m i l l i o n  i s  a t t r i b u t e d  t o  t h e  advance phosphorus wastewater 
t rea tmen t .  Columbia F a l l s  a l r e a d y  has acceptable secondary t rea tmen t .  
The es t ima ted  c o s t  f o r  t h e  advanced wastewater t rea tmen t  i s  $390,000. 
EPA g r a n t s  a r e  a v a i l a b l e  t o  pay 75 t o  85 pe rcen t  o f  these cos ts ,  p rov ided  
t h e  l o c a l  communit ies pay t h e  remain ing share. Local  shares must be 
approved th rough  a v o t e  on bond issues,  and approval  cannot be assumed. 

Approx imate ly  19,627 people l i v e  i n  smal l  communit ies o r  on 
r u r a l  t r a c t s .  F i g u r e  7D shows p o p u l a t i o n  d e n s i t y .  These people occupy 
7647 homes. A l l  o f  them a r e  assumed t o  be served by i n d i v i d u a l  s e p t i c  
t anks  and d r a i n f i e l d s .  Very l i t t l e  i n f o r m a t i o n  i s  a v a i l a b l e  on t h e  
p o t e n t i a l  e f f e c t  o f  these systems on t h e  water  q u a l i t y .  

The densely  populated Evergreen area has been s t u d i e d  by t h e  
MDHES. Th i s  area i s  n o r t h  and eas t  o f  K a l i s p e l l .  I t  has approx ima te l y  
1800 r e s i d e n t s  ( F i g u r e  70).  The area i s  c h a r a c t e r i z e d  by ve ry  porous 
s o i l s  and sha l l ow  ground water .  The MDHES i s  concerned t h a t  sewage 
d i s p o s a l  i s  con tamina t ing  t h e  ground water .  T h i s  ground water  i s  
h y d r o l o g i c a l l y  connected t o  t h e  F lathead River-Mainstem and, u l t i m a t e l y ,  
F la thead  Lake. The MDHES has recommended t h a t  t h e  area be connected t o  
sewers. The c o l l e c t e d  e f f l u e n t  would be t r e a t e d  i n  lagoons and 
s p r a y - i r r i g a t e d .  The Evergreen Water D i s t r i c t  has h e l d  two votes t o  
p r o v i d e  l o c a l  f i n a n c i n g ,  b u t  i n  b o t h  cases t h e  i s s u e  f a i l e d .  The MDHES 
i s  c u r r e n t l y  reassess ing t h e  problem and i s  c o n s i d e r i n g  s a n i t a r y  
r e s t r i c t i o n s  p r o h i b i t i n g  new l a n d  d i v i s i o n s  i n  t h e  Evergreen area 
(February 1986, Steve P i l c h e r ,  Water Q u a l i t y  Bureau, Montana Department 
o f  H e a l t h  and Environmental  Sciences, personal  communication). 

D i v i s i o n  o f  l a n d  has occurred throughout  t h e  sub-basin. The 
p a r c e l  d e n s i t y  i n  r u r a l  areas i s  shown on F i g u r e  7E. Between 1977 and 
1981, 8814 ha (21,800 acres)  were d i v i d e d  i n t o  7942 p a r c e l s  i n  F la thead  
County. ThIs  was the  g r e a t e s t  number o f  l a n d  divisions I n  any o f  t h e  56 
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c o u n t i e s  i n  Montana. Between 1973 and 1980, an a d d i t i o n a l  17,980 ha 
(44,000 acres)  were d i v i d e d  i n t o  1609 p a r c e l s  which were g r e a t e r  t han  
8 ha (20 ac res )  i n  s i z e .  The vas t  m a j o r i t y  o f  t h e  B a s i n ' s  s u b d i v i s i o n  
a c t i v i t y  occurred i n  t h i s  sub-basin. S ince 1982, s u b d i v i s i o n  a c t i v i t y  
has slowed. C o n s t r u c t i o n  has n o t  begun on a g r e a t  number o f  p a r c e l s  t h a t  
were c r e a t e d  b e f o r e  1982. A l though s t u d i e s  have n o t  been undertaken, t h e  
p o t e n t i a l  cumu la t i ve  e f f e c t  o f  r u r a l  r e s i d e n t i a l  development may adve rse ly  
impact water  q u a l i t y  (Montana Environmental  Q u a l i t y  Counci l  1983). 

7.3.3 A g r i c u l t u r e  
A g r i c u l t u r a l  a c t i v i t i e s  i n  t h i s  sub-basin a r e  l i s t e d  on 

Table 7.14. Most o f  t h e  i r r i g a t i o n  I n  t h e  sub -bas in  i s  s p r i n k l e r  
i r r i g a t i o n .  There a r e  l i t t l e  sur face r e t u r n  f l ows .  The F lathead 
Drainage 208 p r o j e c t  e s t a b l i s h e d  a sampl ing s t a t i o n  on Ashley Creek i n  
t h e  S p r i n g  o f  1976. Sampling con t inued  u n t i l  March 1977. That sampl ing 
concluded t h a t  t h e  major impact on Ashley Creek comes f rom a c t i v i t i e s  
assoc ia ted  w i t h  K a l i s p e l l .  Very l i t t l e  adverse impact was caused by 
a g r i c u l t u r e .  The F la thead  Drainage 208 P r o j e c t  completed an A g r i c u l t u r e  
and Water Q u a l i t y  Report  i n  1978 which i n c l u d e s  an Appendix o f  
A g r i c u l t u r a l  Best Management P r a c t i c e s .  The F la thead  County Conservat ion 
D i s t r i c t  i s  work ing  w i t h  l o c a l  farmers t o  implement these p r a c t i c e s .  The 
D i s t r i c t  i s  f o c u s i n g  p r i m a r i l y  on s t ream p r o t e c t i o n  r u l e s  and c o n t r o l l i n g  
s o i l  e r o s i o n  (October  1985, Cathy Jones, Resource S p e c i a l i s t ,  F la thead  
County Conservat ion D i s t r i c t ,  personal  communication). 

7.3.4 F o r e s t r y  

7.3.4.1 Cur ren t .  The r e l a t i v e  i n t e n s i t y  and a r e a l  d i s t r i b u t i o n  o f  
c u r r e n t  t imber  h a r v e s t  a c t i v i t y  i s  bes t  expressed i n  terms o f  t h e  
r e c e n t l y  completed and ongoing t imber  sa les  o f  t h e  major  l a n d  managing 
e n t i t i e s  i n  t h e  sub-basin.  I n  t h e  F la thead  River-Mainstem sub-basin, 
t hey  a r e  t h e  F la thead  N a t i o n a l  Fo res t ,  Montana s t a t e  f o r e s t s ,  and Plum 
Creek Timber Company. The c u r r e n t  t imber  sa les  and road development da ta  
a r e  found on Tables 13 t o  14  i n  Addendum A and shown on F i g u r e  7 A .  The 
da ta  a r e  summarized i n  Table 7.15. 
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Table 7.15. Cur ren t  t imber  sa les  and road development, F la thead R i v e r -  
Mainstem, 1981 t o  1985. 

F o r e s t  Manager 

F la thead  N.F. 
S t a t e  Fo res t  lands 
Plum Creek Co. 

T o t a l s  

Timber Sales 
Volume Area 

(MBF) (Hec ta res )  

94 146 7 396 
24 044 * * * 

118 190 7 396 
(118.2 ( 1 8  261 
MMBF) acres)  

Road Development 
C o n s t r u c t i o n  Recons t ruc t i on  

( K i l o m e t e r s )  

178 
4.8 * 

92 * 
* 

182.8 92 
(113.9 ( 5 7 . 1  
acres)  m i  1 es) 

*Data n o t  a v a i l a b l e  

Source: MDSL, Nor thwestern Land O f f i c e ,  K a l i s p e l l ,  Montana, Montana 
S t a t e  Fo res t  Timber Sale Data Table,  Ongoing Program, February 
1986, and F la thead  N a t i o n a l  Fo res t  Timber Sales Awarded o r  i n  
Progress,  FY 81 th rough  FY 85, rece ived  f rom Superv i so r ' s  
O f f i c e ,  K a l i s p e l l ,  Montana 1986 February 21, d e r i v e d .  

7.3.4.2 Committed. Large areas o f  t imbered p r o p e r t y  a r e  p o t e n t i a l l y  
a v a i l a b l e  f o r  h a r v e s t ,  as r e f l e c t e d  by t h e  t imber  s a l e  program p lans  o f  
t h e  major  f o r e s t  managers i n  t h e  sub-basin. The d e t a i l e d ,  f u t u r e  t imber  
s a l e  p l a n n i n g  by these o r g a n i z a t i o n s  v a r i e s  f rom t h r e e  t o  f i v e  years 
hence. The committed t i m b e r  h a r v e s t  a c t i v i t y  and road development a r e  
found i n  Tables 15 t o  17, Addendum A, and i l l u s t r a t e d  i n  F i g u r e  7A.  The 
da ta  a r e  summarized I n  Table 7.16. 

7.3.5 I n d u s t r y  
The l a r g e s t  s i n g l e  i n d u s t r i a l  p l a n t  i n  t h e  s tudy area i s  t h e  

Aluminum P l a n t  a t  Columbia F a l l s .  I n  1984, 629 people were employed a t  
t h e  p l a n t  which occupies about 70 ha (170 a c r e s ) .  The p l a n t  has a MDHES 
p e r m i t  t o  d i scha rge  t o  t h e  ground ad jacen t  t o  t h e  F la thead  River-Mainstem. 
The MDHES i s  p r e s e n t l y  r e n e g o t i a t i n g  d i scha rge  c o n s t i t u e n t  l i m i t s  w i t h  
t h e  owners o f  t h e  p l a n t .  

Hungry Horse Dam on t h e  South Fork o f  t h e  F la thead  R i v e r  i s  
l o c a t e d  I n  t h i s  sub-basin. The 174 m-high (571 f t )  dam impounds Hungry 
Horse Reservo i r .  I t  generates 1000 megawatt hours pe r  year .  I t s  peak 





95 

Table 7.16. Committed t i m b e r  sa les  and road development, F la thead R i v e r -  
Ma i n s t em. 

Fo res t  Manager Year 

F la thead  N.F. 1986-90 
S t a t e  Fo res t  lands 1987-92 
Plum Creek Co. 1986-88 

T o t a l s  

*Data n o t  a v a i l a b l e  

Source: F la thead  N a t i o n a l  
Nor thwestern Land 

Timber Sales 
Volume Area 

(MBF) (Hec ta res )  

24 000 520 
3 500 39 3 
92 500 3 037 

120 000 3 950 
(120 MMBF) ( 9  7 5 5  

acres)  

Road Development 
C o n s t r u c t i o n  Recons t ruc t i on  

( K i l o m e t e r s )  

20.9 
8.9 * 

7.6 * 
* 

29.8 7.6 
(18.6 (4 .7 
m i  1 es) m i  1 es) 

Fo res t ,  Fo res t  Plan, December 1985; MDSL, 
O f f i c e .  K a l i s p e l l .  Montana. Montana S t a t e  

Fo res t ,  Timber Sale Data Table,  Planned/Committed Program, 1986 
March 14; and Plum Creek Timber Company, Timber Sales Data 
Table,  November 1985, de r i ved .  

c a p a c i t y  i s  328 megawatts. I t  b locks  any f i s h  m i g r a t i o n  between t h e  
F la thead  River-Mainstem and t h e  South Fork,  F la thead  R i v e r .  

The MDFWP has recommended minimum f l ows  f o r  o p e r a t i o n  o f  t h i s  
dam i n  an e f f o r t  t o  improve t h e  r i v e r  spawning o f  t h e  F la thead  B a s i n ' s  
kokanee p o p u l a t i o n ,  and t o  p r o v i d e  a s t a b l e  environment f o r  o t h e r  game 
f i s h e s  and i n v e r t e b r a t e s  i n  those r i v e r  s t r e t c h e s .  These f l ows  r e t u r n  
t h e  r i v e r  hydrograph t o  a p a t t e r n  much c l o s e r  t o  t h e  n a t u r a l  one. The 
Bureau o f  Reclamation, which operates t h e  Dam, has agreed t o  meet ing t h e  
recommended f l ows .  

Hungry Horse Dam f l o w  r e g u l a t i o n  may s i g n i f i c a n t l y  a f f e c t  water  
q u a l i t y  i n  t h e  F la thead  River-Mainstem and F la thead  Lake. Hungry Horse 
Dam water  re leases  a r e  now t imed t o  c o i n c i d e  w i t h  MDFWP recommendations. 
These d ischarges may s t i l l  c o n t r i b u t e  t o  F la thead  Lake 's  n u t r i e n t  l oad .  
A combinat ion o f  temperature,  volume and t i m i n g  o f  dam re leases  i n  
c o n j u n c t i o n  w i t h  o t h e r  events ,  such as p r e c i p i t a t i o n  and/or c e n t r a l  
sewage c o l l e c t i o n  d ischarges may cause dramat ic  increases i n  l a k e  t o x i c  
a lgae  blooms. The l a c k  o f  c o - o r d i n a t i o n  between K e r r  Dam ( F l a t h e a d  Lake 
sub-basin) and Hungry Horse Dam re leases  may have t h e  same e f f e c t .  The 
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U n i v e r s i t y  o f  Montana B l o l o g i c a l  S t a t i o n  a t  Yel low Bay (F la thead  Lake) i s  
s t u d y i n g  these impacts on t h e  t r o p h i c  s t a t u s  o f  F la thead Lake. 
Table 7.17 shows o t h e r  i n d u s t r i a l  s i t e s  i n  t h i s  sub-basin. 

Table 7.17. I n d u s t r i a l  s i t e s ,  F la thead  River-Mainstem. 

S i t e  Name 

a A l  umi num P l a n t  
S t o l t z e  Land & Lumber 
Plum Creek Lumber 
Super io r  Lumber 
aB&F Excavat 1 ng 
Beaver Wood Products 
Hami l ton Sand & Gravel  
Weaver Sand & Gravel  
K a l i s p e l l  Feed & Gra in  
JBM I n c .  
S & S Mfg. 
Montana Fo res t  Products 
aAmerican Aspha l t  

I n d u s t r i a l  Wood Products 
B i g  Fork Ready M i x  

F i g u r e  7 A  
Key 

18 
1 5  
16 
17 
19 
20 
21 
22 

2 
3 
4 
5 
7 

24 
23 

Type 

A1 umi num 
Lumber Mi11 
Lumber M i l l  
Lumber m i l l  
Gravel  p i t  
Wood Pole p l a n t  
Gravel  p i t  
Gravel  p i t  
Gra in  e l e v a t o r s  
Meta l  f a b r i c a t i o n  
Meta l  f a b r i c a t i o n  
Lumber m i l l  
Gravel  p i t ,  
Aspha l t  p l a n t  
Saw m i  11 
Gravel  p i t  

S i ze  
Hectares (Acres)  
- 

33 80 
53 130 
41 100 

4 10 
2 5 

16 40 
2 5 
6 15  
2 5 
2 5 

16 40 
8 20 

8 20 
16 40 

aAdjacent  t o  t h e  F la thead  River-Mainstem 

Source: Tom Jens, F la thead  Regional  Development O f f i c e ,  personal  
communication, February 1986. 

7.3.6 T r a n s p o r t a t i o n  
The major  roads a r e  U.S. Highways 93 and 2. P a r t  o f  U.S. 

Highway 2 f rom Hungry Horse t o  West G l a c i e r  i s  c u r r e n t l y  b e i n g  
recons t ruc ted .  Th is  i s  d iscussed i n  S e c t i o n  5.3.6 ( M i d d l e  Fork,  F la thead  
R i v e r )  . 
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8 .  SWAN RIVER/SWAN LAKE 

8.1 INTRODUCTION 
The Swan R i v e r  f l ows  i n  a n o r t h e r l y  d i r e c t i o n  f rom i t s  

headwaters i n  t h e  M i s s i o n  and Swan Mountains. I t  e n t e r s  and leaves Swan 
Lake 23 km ( 1 4  m i )  upstream f rom i t s  conf luence w i t h  F la thead  Lake a t  t h e  
town o f  B i g f o r k  ( F i g u r e  8 ) .  The Swan R i v e r  d r a i n s  1959 km (751 m i  ) .  
I t  has an average g r a d i e n t  o f  4.5 m/km ( 4  f t / m i ) .  There a r e  numerous 
h i g h  mountain and v a l l e y  l akes  i n  t h e  dra inage.  Swan Lake i s  t h e  l a r g e s t  
l a k e  i n  t h i s  sub-basin.  I t  has a s u r f a c e  area o f  1085 ha (2680 ac res ) .  
The second and t h i r d  l a r g e s t  l a k e s  a r e  L indberg  Lake, 294 ha (735 ac res ) ,  
and Ho l l and  Lake, 165 ha (413 ac res ) .  Both a r e  l o c a t e d  near t h e  
headwaters o f  t h i s  sub-basin. 

Most o f  t h e  sub-basin i s  composed o f  N a t i o n a l  Fo res t ,  S t a t e  
Fo res t  and l a r g e  c o r p o r a t e  f o r e s t  lands.  Smal ler  p r i v a t e  h o l d i n g s  t o t a l  
about 9300 ha (23,000 acres)  and occupy t h e  r e l a t i v e l y  f l a t  v a l l e y  
bottom. A g r i c u l t u r a l  use i s  l i m i t e d  t o  a smal l  amount o f  l i v e s t o c k  
r a i s i n g  on t h e  p r i v a t e  h o l d i n g s .  Development a c t i v i t y  i n  t h e  sub-basin 
i s  p r i m a r i l y  t i m b e r  h a r v e s t i n g  ( see  Sec t ion  8.2.4) on t h e  Federa l ,  S t a t e  
and c o r p o r a t e  f o r e s t s .  Rec rea t iona l  homesites a r e  be ing  b u i l t  around t h e  
t h r e e  l a r g e r  l akes  and s e l e c t e d  l o c a t i o n s  a long  t h e  r i v e r  v a l l e y .  
A l though t h e r e  a r e  no i n c o r p o r a t e d  towns i n  t h e  Swan dra inage,  t h e r e  a r e  
seve ra l  smal l  se t t l emen ts .  The permanent p o p u l a t i o n  o f  t h t s  sub-basin i s  
1784 (U.S.  Census 1980 d e r i v e d ) .  

2 2 

8.2 S O C I O - E C O N O M I C  A C T I V I T I E S  POTENTIALLY IMPACTED BY 
CHANGES I N  WATER QUALITY AND/OR WATER QUANTITY 

8.2.1 Rec rea t ion  
The p r imary  r e c r e a t i o n a l  a c t i v i t i e s  i n  t h i s  sub-basin a r e  

f i s h i n g  and b o a t i n g  ( b o t h  r i v e r  and l a k e ) .  There i s  a h i g h  g r a d i e n t  
s t r e t c h  o f  t h e  Swan R i v e r  between Swan Lake and F la thead  Lake which i s  
ve ry  popu la r  f o r  wh i tewa te r  f l o a t i n g .  Severa l  campgrounds a r e  l o c a t e d  i n  
t h i s  sub-basin p r i m a r i l y  around t h e  t h r e e  l a r g e r  l akes .  
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8.2.1.1 F i s h i n g .  A 2-1/2 year s tudy was conducted i n  t h e  Swan R i v e r  
d ra inage  by t h e  MDFWP. The s tudy r e s u l t s  were r e p o r t e d  by Leathe and Enk 

(1985) and a r e  t h e  p r imary  da ta  source f o r  t h e  f o l l o w i n g  d i scuss ion .  The 
s tudy showed t h e  f o l l o w i n g  d i s t r i b u t i o n  o f  game f i s h  species i n  t h e  Swan 
sub-basin.  

1 .  Swan R i v e r  t r i b u t a r i e s  - brook t r o u t ,  wests lope c u t t h r o a t ,  

2. Swan R i v e r  upstream o f  Swan Lake - brook t r o u t  and ra inbow 
t r o u t  predominant.  There a r e  fewer numbers o f  b u l l  t r o u t  
and c u t t h r o a t .  

3. Swan Lake - kokanee salmon, n o r t h e r n  p i k e ,  and n a t i v e  b u l l  
t r o u t .  Rainbow, c u t t h r o a t  and brook t r o u t  were a l s o  
p resen t .  

The wests lope c u t t h r o a t  and b u l l  t r o u t  a r e  n a t i v e  species and a r e  
des ignated "species o f  s p e c i a l  concern" by t h e  MDFWP. 

A c r e e l  census was conducted by t h e  MDFWP t o  ga the r  f isherman 
use, p re fe rence  and h a r v e s t  days f o r  t h e  Swan R i v e r ,  Swan Lake, and Swan 
R i v e r  t r i b u t a r y  streams. Most of t h e  emphasis was on t h e  l a k e  and r i v e r  
s p o r t  f i s h e r l e s .  The census covered t h e  1983 May 21 t o  1984 May 18 t i m e  
p e r i o d .  The Swan Lake f i s h l n g  season i s  year-round. The f i s h i n g  season 
f o r  t h e  Swan R i v e r  i s  May 21st  t o  November 30th.  Table 8.1 shows f i s h i n g  
use f o r  t h e  Swan R i v e r ,  Swan Lake and Swan R i v e r  t r i b u t a r y  streams d u r i n g  
t h e  s tudy p e r i o d .  

and b u l l  t r o u t .  

Table 8.1. F i s h i n g  a c t i v i t y ,  Swan River/Swan Lake, 1983 t o  1984. 

T o t a l  Est imated Average Length of 
Fisherman Use Completed T r i p  Fisherman 

(Hours) (Hours 1 - Days 

Swan Lake 
R i v e r  
T r  i b u t a r  i e s  

21 734 
16 508 

9 850 

3.17 
2.76 
.04 

7 093 
5 981 
3 240 

TOTAL 48 092 2.99 (avg.)  16 314 

Source: Leathe and Enk 1985. 



P 



100 

F i s h i n y  occurs throughout  t h e  year .  The peak use p e r i o d  i s  
June th rough  August. I c e  f i s h i n g  a l s o  occu r red  on Swan Lake f rom 
December t o  February.  Table 8.2 shows t h e  o r i g i n  o f  t h e  f ishermen. 

Table 8.2. O r i g i n  of  f ishermen, Swan River/Swan Lake Sub-basin 1983. 

F i s h i n s  Loca t ions  

O r i g i n  

Local  c o u n t i e s  
(Lake, F la thead,  e t c )  69% 

Other Montana Count ies 11% 
O u t - o f - s t a t e  and Canada 2 0% 

Source: Leathe and Enk 1985. 

The t o t a l  es t ima ted ,  an U 1 spo 

-- R i v e r  

71% 
6% 

2 3% 

t f  i h h a r v e s t  ba 

T r i b u t a r i e s  

86% 
2% 2% 

12% 12% 

ed o da ta  
c o l l e c t e d  d u r i n g  t h e  s tudy p e r i o d  (1983 f i s h i n g  season) was 32,536 f i s h .  
Table 8.3 shows t h e  compos i t i on  o f  spec ies.  The c a t c h  r a t e ,  measured i n  
f i s h  caught p e r  hour  o f  a n g l e r  e f f o r t ,  suggests t h e  l e v e l  o f  e f f o r t  t h a t  
a n g l e r s  a r e  w i l l i n g  t o  expend t o  c a t c h  p a r t i c u l a r  species o f  f i s h  and t h e  
a v a i l a b i l i t y  o r  c a t c h a b i l i t y  o f  t h a t  spec ies.  Table 8.4 shows t h e  c a t c h  
r a t e  f o r  f l s h  species.  Th is  s tudy a l s o  s t a t e d  t h a t  " d i f f e r e n t  s p o r t  f i s h  
have d i f f e r e n t  va lues t o  a n g l e r s . "  Table 8.5 shows t h a t  f i s h  h a r v e s t  
l e v e l s  do n o t  n e c e s s a r i l y  r e f l e c t  t h e  r e l a t i v e  e f f o r t  t h a t  a n g l e r s  a r e  
w i l l i n g  t o  i n v e s t  i n  p u r s u i n g  a species.  

The smal l  3 .6 m ( 1 2  f t )  d i v e r s i o n  dam on t h e  Swan R i v e r ,  
l o c a t e d  immediate ly  above F la thead  Lake, i s  a b a r r i e r  t o  f i s h  m i g r a t i o n  
between F la thead  Lake and t h e  Swan sub-basin.  A f i s h  l adder  was 
c o n s t r u c t e d  i n  1959 t o  a l l o w  m i g r a t o r y  wests lope c u t t h r o a t ,  b u l l  t r o u t  
and kokanee salmon t o  move f rom F la thead  Lake i n t o  t h e  Swan R i v e r  
dra inage.  Only a l i m i t e d  amount o f  passage, however, i s  a c t u a l l y  
o c c u r r i n g .  M i g r a t i o n  between F la thead  Lake and t h e  Swan R i v e r  i s  
cons idered i m p o r t a n t  by t h e  MDFWP f o r  maintenance o f  species d i v e r s i t y .  
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Table 8.3. Swan River/Swan Lake F i s h  Harvest ,  1983. 

F i s h  Species R i v e r  T r  i b u t a r  1 es 

Kokanee 14 430 (85%) 

B u l l  T rou t  739 ( 4%) 564 (11%) 
Brook T rou t  - 2399 (48%) 
Rainbow T rou t  284 (2%) 1765 (36%) 
C u t t h r o a t  238 (1%) 240 ( 5 % ) -  

Nor the rn  P ike  1 238 (7%) - - 
296 (3%) 

9 653 (91%) 

296 (3%) 
394 (4%) 

T o t a l s  16 929 4968 10 639 

Source: Leathe and Enk 1985. 

Table 8.4. Catch r a t e  f o r  f i s h  species,  Swan River/Swan Lake 1983. 

Spec i es 
F i  sh/Hour 

Lake R i v e r  T r  i b u t a r  i es Average 

Kokanee 1.68 - - 1.68 
Nor the rn  Pike0.21 - - 0.21 
B u l l  T rou t  0.26 0.06 0.07 0.13 
Brook T rou t  - 0.33 1.53 0.93 
Ra i nbow - 0.27 0.05 0.16 
C u t t h r o a t  0.05 0.07 0.06 

Source: Leathe and Enk 1985. 

Table 8.5. Ang ler  days f o r  f i s h  species,  Swan River/Swan Lake, 1983. 

Spec i es 

Kokanee 
B u l l  T rou t  
Brook T rou t  

Est imated Harvest  
Number o f  F l s h  Ang ler  Use (days)- 

14 430 
1,599 

12 052 

2 873 
4 114 
4 334 

Source: Leathe and Enk 1985. 
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8.2.2 Other Socio-Economic A c t i v i t i e s  
Th is  s u b - b a s i n  i s  n o t  d i r e c t l y  downstream f rom the  s i t e  o f  t h e  

proposed mine. Any change i n  water  q u a l i t y  and/or water  q u a n t i t y  t h a t  
would be a d i r e c t  r e s u l t  o f  t h e  proposed mine cannot d i r e c t l y  a f f e c t  t h e  
o t h e r  socio-economic a c t i v i t i e s  o f  t h i s  sub-basin;  t h e r e f o r e ,  i t  would 
n o t  have a d i r e c t  impact on o t h e r  socio-economic a c t i v i t i e s  i n  t h i s  
sub-basin.  

8 .3  S O C I O - E C O N O M I C  A C T I V I T I E S  THAT POTENTIALLY 
AFFEC1 W A T t R  QUALITY AND/OR W A T t R  Q U A N T I T Y  

8.3.1 Rec rea t ion  
There a r e  two U.S. Fo res t  S e r v i c e  Campgrounds i n  t h i s  

sub-basin.  They a r e  l o c a t e d  a t  Swan Lake and Ho l l and  Lake ( F i g u r e  8A). 
There a r e  two p r i v a t e  campgrounds a t  Swan Lake. There i s  a l s o  a p r i v a t e  
r e s o r t  a t  Ho l l and  Lake which i s  l o c a t e d  on N a t i o n a l  Fo res t  l and .  A t o t a l  
o f  84,400 V i s i t o r  Days were r e p o r t e d  i n  t h i s  sub -bas in  i n  1985. The 
Fo res t  S e r v i c e  m a i n t a i n s  a t o t a l  o f  11 developed s i t e s  i n  t h i s  sub-basin.  
These s i t e s  i n c l u d e  t h e  two campgrounds, t r a i l s ,  roads, b o a t i n g  
a c t i v i t i e s ,  swimming, p i c n i c  grounds, and a ranger  s t a t i o n .  I n  1985, t h e  
t o t a l  r e p o r t e d  r e c r e a t i o n a l  use on these s i t e s  was 32,900 V i s i t o r  Days. 
The U.S. Fo res t  S e r v i c e  a l s o  ma in ta ins  records on n i n e  d i spe rsed  areas. 
I t  r e p o r t e d  51,500 Rec rea t iona l  V i s i t o r  Days f o r  these areas.  Table 8.6 
i d e n t i f i e s  t h e  Rec rea t ion  V i s i t o r  Days by a c t i v i t y .  The managed season 
( p r i n c i p a l l y  summer) f o r  t h e  11 developed s i t e s  ranged f r o m  69 t o  184 

days. Ac tua l  use o f  t h e  developed s i t e s  ranged from 4 t o  41 pe rcen t  o f  
T h e o r e t i c a l  Seasonal Capaci ty  (U.S. Fo res t  S e r v i c e  1986). 

The p r i v a t e  r e s o r t  a t  Ho l l and  Lake r e p o r t e d  2800 Rec rea t ion  
V i s i t o r  Days i n  1985. The two p r i v a t e  campgrounds a t  Swan Lake c o n t a i n  a 
t o t a l  o f  24 r e c r e a t i o n a l  v e h i c l e  spaces. The r e s o r t  and p r i v a t e  
campgrounds a r e  l i c e n s e d  by t h e  MDHES. They a r e  i nspec ted  once a year 
f o r  compl iance w i t h  h e a l t h  r e g u l a t i o n s .  

The r e c r e a t i o n a l  use impacts on water  q u a n t i t y  and q u a l i t y  a r e  
assumed t o  be m in ima l .  
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Table 8.6. U.S.  Fo res t  S e r v i c e  r e c r e a t i o n  v i s i t o r  days, Swan River/Swan 
Lake, 1985. 

Type o f  
A c t i  v l t y  

Viewing scenery 
Automobi le t r a v e l  
Mo to rcyc le  and scoo te r  t r a v e l  
I c e  and snow c r a f t  t r a v e l  
Boat,  powered 
H i k i n g  and w a l k i n g  
B i c y c l e  
Horseback 
Canoeing 
Other w a t e r c r a f t  
Swimming and water  p l a y  
f i s h i n g ,  c o l d  wa te r  
Camping, genera l  day 
Camping, a u t o  
Camping, t r a i l e r  
Camping, t e n t  
P i c n i c k i n g  

V l s i t o r  Days 
[Thousands) Percent 

.1 
14.4 

1.1 
1.1 
1.6 
4.2 

.1 
3.3 

.9 

.2 
1.5 
9.0 
8.8 
5.9 
5 .5  
7.0 

.9 

Resor t  & comm. pub. se rv . ,  genera l  1.4 
Resor t  l o d g i n g  1.2 
Rec rea t ion  c a b i n  use 
Cross-country  s k i i n g ,  snowshoeing 
Hunt ing,  b i g  game 
Hunt ing,  up land b i r d s  
Hunt ing,  wa te r fow l  
Ga the r ing  f o r e s t  p roduc ts  
Viewing i n t e r p r e t i v e  e x h i b i t s  
General i n f o r m a t i o n  

5.6 
.4 

9.9 
1.8 

.3  
1.3 

.1 

. 8  

.1 
16.3 

1.2 
1.2 
1.8 
4.8 

.1 
3.7 
1 .o  

.2 
1.7 

10.2 
10.0 
6.7 
6.2 
7.9 
1 .o 
1.6 
1.4 
6.3 
.5 

11.2 
2.0 

. 3  
1 .5  

.1 

.9 

T o t a l  V i s i t o r  Days 84.4 100.0 

Source: U.S. F o r e s t  Se rv i ce  1986. 
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8.3.2 Set t lement  
Land ownership i s  shown on F i g u r e  86. General l a n d  use i s  

shown on F i g u r e  8A. The vas t  m a j o r i t y  i s  N a t i o n a l  o r  S t a t e  Fo res t  lands,  
and p r i v a t e  c o r p o r a t e  f o r e s t  ho ld ings .  There a r e  no i n c o r p o r a t e d  
communit ies. The smal l  un inco rpo ra ted  se t t l emen ts  o f  Swan Lake, 
Ferndale,  Salmon P r a i r i e ,  and Condon a r e  l o c a t e d  i n  t h i s  sub-basin.  

The es t ima ted  p o p u l a t i o n  i s  1784 people (U.S. Census 1980 
d e r i v e d ) .  The 1990 p r o j e c t e d  p o p u l a t i o n  i s  2046 people ( F l a t h e a d  R i v e r  
Basin Environmental  Impact Study 1983, medium scenar io ,  p. 58). There 
a r e  a t o t a l  o f  993 housing u n i t s .  O f  these, 312 u n i t s  a r e  seasonal. A l l  
o f  t h e  homes a r e  on i n d i v i d u a l  s e p t i c  tanks and d r a i n f i e l d s .  There a r e  
no da ta  t o  i n d i c a t e  t h e  p o t e n t i a l  adverse impact o f  these s e p t i c  
s y s t e m s / d r a i n f i e l d s  on water  q u a l i t y ,  b u t  'it i s  assumed t o  be sma l l .  

8.3.3 A g r i c u l t u r e  
Very l i t t l e  a g r i c u l t u r a l  a c t i v i t y  takes p l a c e  i n  t h i s  

sub-basin.  There a r e  a few c a t t l e  and hay opera t i ons  i n  t h e  upper Swan 
d ra inage  around Salmon P r a i r i e .  The adverse impact on water  q u a l i t y  and 
q u a n t i t y  i s  thought  t o  be i n s i g n i f i c a n t .  

8.3.4 F o r e s t r y  

8.3.4.1 Cur ren t .  The r e l a t i v e  i n t e n s i t y  and a r e a l  d i s t r i b u t i o n  o f  
c u r r e n t  t imber  h a r v e s t  a c t i v i t y  i s  b e s t  expressed i n  terms o f  t h e  
r e c e n t l y  completed and ongoing t imber  sa les  o f  t h e  major  l a n d  managing 
e n t i t i e s  i n  t h e  sub-basin.  I n  t h e  Swan River/Swan Lake sub-basin, t hey  
a r e  t h e  F la thead  N a t i o n a l  Fo res t ,  Swan S t a t e  Fo res t ,  and c o r p o r a t e  f o r e s t  
l and .  I n f o r m a t i o n  i s  n o t  a v a i l a b l e  f o r  c o r p o r a t e  f o r e s t  land.  
I n f o r m a t i o n  on t h e  c u r r e n t  t i m b e r  sa les  and road development da ta  a r e  
noted i n  Tables 18 and 19 i n  Addendum A, and shown on F i g u r e  86. The 
da ta  a r e  summarized i n  Table 8.7. 

8.3.4.2 Committed. Large areas o f  t imbered p r o p e r t y  a r e  p o t e n t i a l l y  
a v a i l a b l e  f o r  h a r v e s t ,  as r e f l e c t e d  by t h e  t i m b e r  s a l e  program p lans  of 
t h e  major  f o r e s t  managers i n  the  sub-basin. The d e t a i l e d ,  f u t u r e  t i m b e r  
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Table 8.7. Cur ren t  t i m b e r  sa les  and road development, Swan River/Swan 
Lake, 1981 t o  1985. 

Timber Sales Road Development 
F o r e s t  Manager Volume Area C o n s t r u c t i o n  Recons t ruc t i on  

(MBF) (Hectares)  ( K i l o m e t e r s )  

F la thead  N.F. 105 153 11 594 157.5 113.8 
S t a t e  F o r e s t  Lands 21 237 * 5.5 * 

Tota 1 s 126 390 11 594 163 113.8 
(126.4 ( 2 8  627 (101.3 (70.7 
MMBF) acres)  m i l e s )  m i l e s )  

*Data n o t  a v a i l a b l e  

Source: F la thead  N a t i o n a l  Fo res t ,  Timber Sales Awarded o r  i n  Progress, 
FY 81 th rough  FY 85, p rov ided  by S u p e r v i s o r ' s  O f f i c e ,  K a l i s p e l l ,  
Montana, 1986 February 21; MDSL, Northwest Land O f f i c e ,  
K a l i s p e l l ,  Montana, S t a t e  Fo res t ,  Timber Sale Data Table, 
Ongoing Program, p rov ided  February 1986. 

s a l e  p l a n n i n g  by these o r g a n i z a t i o n s  v a r i e s  f rom t h r e e  t o  f i v e  years 
hence. I n f o r m a t i o n  on c o m i t t e d  t imber  h a r v e s t  a c t i v i t y  and road 
development a r e  noted i n  Tables 20 and 21, Addendum A, and i l l u s t r a t e d  i n  
F i g u r e  8B. The da ta  a r e  summarized i n  Table 8.8. 

Table 8.8. Committed t imber  sa les  and road development, Swan River/Swan 
Lake. 

Timber Sales Road Development 
Fo res t  Mananer Year Volume Area C o n s t r u c t i o n  Recons t ruc t i on  

(MBF) (Hectares)  ( K i l o m e t e r s )  

F la thead  N.F. 1986-90 67 000 1150 83 55 
S t a t e  Fo res t  1987-92 53 100 1224 70 Data n o t  a v a i l a b l e  

l ands  

T o t a l s  120 100 2374 153 55 
(120 MMBF) (5862 acres)  (95.3 m i l e s )  (34.4 m i l e s )  

Source: F la thead  N a t i o n a l  Fo res t ,  Fo res t  Plan, December 1985; MDSL, Nor th-  
western O f f i c e ,  K a l i s p e l l ,  Montana, S t a t e  Fo res t ,  Timber Sale 
Data Table,  Planned/Committed Program, p rov ided  1986 March 14. 
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8.3.5 I n d u s t r y  
L i t t l e  I n d u s t r i a l  a c t i v i t y  e x i s t s  i n  t h e  sub-basin.  B i g f o r k  

Dam, l o c a t e d  on t h e  Swan R i v e r  l e s s  than  one m i l e  f rom Flathead Lake, has 
a smal l  h y d r o e l e c t r i c  f a c i l i t y .  The Dam i s  owned and operated by P a c i f i c  
Power and L i g h t  (PPL). I t  produces f o u r  megawatts o f  power which a r e  
d i s t r i b u t e d  l o c a l l y .  

8.3.6 T r a n s p o r t a t i o n  
The main highway i s  S t a t e  Highway 83 which p a r a l l e l s  t h e  Swan 

R i v e r  and e a s t  shore o f  Swan Lake. No new c o n s t r u c t i o n  i s  planned f o r  
t h i s  Highway. There i s  no evidence t h a t  t h e  e x i s t i n g  highway adve rse ly  
impacts water  q u a l i t y .  
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9.  FLATHEAD LAKE 

9.1 INTRODUCTION 
Th is  sub-basin i s  d e f i n e d  as t h e  e n t i r e  Lake and a l l  smal l  

streams ( e x c l u d i n g  t h e  F la thead  and Swan R i v e r s )  f l o w i n g  d i r e c t l y  i n t o  
t h e  Lake ( F i g u r e  9 ) .  The n o r t h e r n  sub-basin boundary i s  where t h e  
F la thead  River-Mainstem e n t e r s  F la thead  Lake. The southern sub-basin 
boundary i s  K e r r  Dam which i s  l o c a t e d  on t h e  F lathead R i v e r  6.4 km ( 4  m i )  
downstream f rom F la thead  Lake. The Swan R i v e r  downstream o f  t h e  B i g f o r k  
Dam i s  a l s o  i n  t h i s  sub-basin.  The area o f  t h i s  sub-basin i s  
app rox ima te l y  1435 km (550 m i  ) .  

F la thead  Lake has a mean depth o f  32.5 m (107 f t )  and a maximum 
depth o f  113 m (370 f t ) .  The upper 3 m ( 1 0  f t )  o f  l a k e  l e v e l  i s  
r e g u l a t e d  by K e r r  Dam. The l a k e  dra inage area i s  approx imate ly  
18,379 km2 (7100 m i  ) ,  much o f  which i s  u n d e r l a i n  by n u t r i e n t - p o o r  
Precambrian sedimentary rock.  Over 30 pe rcen t  o f  t h e  dra inage area i s  
des ignated w i l de rness  l a n d  and G l a c i e r  N a t i o n a l  Park (Graham and 
Fredenberg 1983). 

There a r e  many communit ies l o c a t e d  on F lathead Lake. 
R e l a t i v e l y  heavy c o n c e n t r a t i o n s  o f  year-round and seasonal homesites and 
r e c r e a t i o n a l  f a c i l i t i e s  a r e  a l s o  found around t h e  Lake. Commercial 
a c t i v i t y  su r round ing  t h e  Lake i n c l u d e s  c h e r r y  orchards,  campgrounds and 
R V  parks,  boat  marinas, and a r a i l r o a d  t i e  t rea tmen t  s i t e .  The est imated 
p o p u l a t i o n  o f  t h e  sub-basin i s  9706 people (U.S. Census 1980 de r i ved ) .  

2 2 

2 

9 .2  S O C I O - E C O N O M I C  A C T I V I T I E S  POTENTIALLY IMPACTED BY 
CHANGES I N  WATER QUALITY AND/OR WATER QUANTITY 

9.2.1 Rec rea t ion  
F la thead  Lake i s  a major  r e c r e a t i o n a l  a t t r a c t i o n  i n  Montana and 

i s  cons idered t o  have r e g i o n a l  and n a t i o n a l  r e c r e a t i o n a l  s i g n i f i c a n c e .  
The major  r e c r e a t i o n a l  a c t i v i t i e s  on t h e  l a k e  a r e  f i s h i n g ,  boa t ing ,  water  
s k i i n g ,  swimming, and s i g h t s e e i n g .  

There a r e  seven S t a t e  Rec rea t ion  Areas (SRA) and two S t a t e  
Parks (SP)  around t h e  Lake. Lake Mary Ronan i s  l o c a t e d  approx ima te l y  
10 km ( 6  m i )  west o f  Dayton. There i s  one S t a t e  r e c r e a t i o n  area and t h r e e  
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private campgrounds at this Lake. The sites administered by the State o f  
Montana are listed in Table 9.1. Analysis of the receipts indicated that 
53 percent of the users were from outside the State of Montana (Montana 
Department of Fish, Wildlife and Parks 1985). 

Table 9.1. Visitation at State o f  Montana 
areas, Flathead Lake, 1985. 

Site 

Wayfarer SRA 
Woods Bay SRA 
Yellow Bay SRA 
Finley Point SRA 
Walstad SRA 
Big Arm SRA 
Elmo SRA 
West Shore SP 
Wild Horse Island SP 

Total Visitors - Flathead Lake 

Lambeth (Lake Mary Ronan) 

- administered recreation 

Number of Visits 

59 200 
9 100 
31 800 
23 500 
7 400 

27 900 
16 400 
32 400 
4 700 

212 400 

18 400 

Source: Montana Department of Fish, Wildlife and Parks 1985. 

There are 20 private campgrounds around Flathead Lake. They 
are licensed by the MDHES. They provide approximately 500 camping 
spaces. The three private campgrounds at Lake Mary Ronan provide an 
additional 70 camping spaces. 

The MDFWP conducted aerial counts of boating activity on 
Flathead Lake between June and September 1985. This survey counted 9447 
boats on the Lake. Approximately 5677 (60 percent) were fishing boats; 
2499 (26.5 percent) were non-fishing boats; and 1271 (13.5 percent) were 
sailboats. (February 1986, L. Hanzel, Montana Department o f  Fish, 
Wildlife and Parks, Region 1, Kalispell, Montana, personal communication). 

9.2.1.1 Fishing. A detailed census of water-related recreation use was 
conducted by the MDFWP from 1981 May 16 to 1982 May 14. It provided 
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i n f o r m a t i o n  on t h e  f i s h i n g  a c t i v i t y  and gamefish h a r v e s t ,  and i s  t h e  
p r imary  source o f  t h e  f o l l o w i n g  d a t a  (Graham and Fredenberg 1983). 

F i s h i n g  appears t o  be t h e  major  r e c r e a t i o n a l  a c t i v i t y  on t h e  
Lake. There a r e  seven species of  gamef ish.  They a r e  t h e  wests lope 
c u t t h r o a t  t r o u t ,  b u l l  t r o u t ,  mountain w h i t e f i s h ,  pygmy w h i t e f i s h ,  kokanee 
salmon, l a k e  t r o u t ,  and l a k e  w h i t e f i s h .  The f i r s t  f o u r  f i s h  a r e  n a t i v e s ;  
t h e  l a t t e r  t h r e e  f i s h  a r e  i n t r o d u c e d  species.  The gamefish h a r v e s t  on 
F la thead  Lake was i n f l u e n c e d  by t h e  s t a t u t o r y  possession l i m i t s  i n  e f f e c t  
a t  t h e  t i m e  o f  t h e  MDFWP s tudy .  They were: 

1 .  T r o u t  - 4.5 k g  ( 1 0  l b s )  and 1 f i s h  o r  10 f i s h ,  
whichever i s  reached f i r s t .  One d a i l y  l i m i t  
i n  possession. 

2. B u l l  T r o u t  - As above except ,  t h e  f i s h  must be a t  l e a s t  

3. Kokanee - 35 f i s h  d a i l y  and 70 i n  possession. 
4. W h i t e f i s h  - 30 f i s h  d a i l y  and 60 i n  possession. 
5. Kokanee - Lakeshore snagging. 
Table 9.2 shows t h e  species composi t ion o f  t h e  F la thead  Lake 

ca tch .  Dur ing  t h e  s tudy p e r i o d ,  a n g l e r s  spent a t o t a l  o f  605,160 hours 
on 168,792 t r i p s  t o  h a r v e s t  and es t ima ted  536,870 f l s h .  Boat f ishermen 
took  92 pe rcen t  o f  t h e  c a t c h  and accounted f o r  93 pe rcen t  o f  t h e  use. 

46 cm ( 1 8  i n )  i n  t o t a l  l e n g t h  t o  be k e p t .  

Table 9.2.  F i s h  species c a t c h  composi t ion,  F la thead  Lake, 1981 t o  1982. 

F i s h  Species 

Kokanee 
Perch ( cons ide red  non-game) 
T r o p h y - s i z e  Lake and B u l l  T rou t  
C u t t h r o a t  T rou t  

Source: Graham and Fredenberg 1983. 

Catch Percent 

92 
4 
2 
1 

The f i s h i n g  da ta  were gathered u s i n g  a p a r t i a l  c r e e l  census. 
People were i n t e r v i e w e d ,  and c a r s  were counted u s i n g  a pre-determined 
schedule.  The average d i s t a n c e  t r a v e l e d  f rom home f o r  a l l  f ishermen i s  
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178 km (111 m i ) .  The average t i m e  each day spent f i s h i n g  ( a  completed 
t r i p )  was 3.8 hours.  The mean p a r t y  s i z e  was two a n g l e r s .  Table 9.3 
shows t h e  o r i g i n s  o f  t h e  f i s h i n g  p a r t i e s  i n t e r v i e w e d .  

Table 9.3. O r i g i n s  o f  t h e  f ishermen, F la thead  Lake, 1981 t o  1982. 

Homes Percent, 

Residents o f  F la thead  o r  Lake County 61 
Other Montana r e s i d e n t s  20 
O u t - o f - s t a t e ,  Fo re ign  19 

Source: Graham and Fredenberg 1983. 

Near l y  90 pe rcen t  o f  t h e  t o t a l  f ishermen i n t e r v i e w e d  were u s i n g  
boa ts .  A l a r g e  p r o p o r t i o n  o f  f ishermen i n t e r v i e w e d  d u r i n g  December, 
January and February were i c e  f i s h i n g  ( 7 ,  44, 53 pe rcen t ,  r e s p e c t i v e l y ) .  
The boat  f i s h i n g  was d i v i d e d  i n t o  "kokanee boa ts " ,  " b u l l / l a k e  t r o u t  
boa ts "  and " o t h e r  o r  combinat ion" .  Chart  9A shows t h e  month ly  
d i s t r i b u t i o n  o f  f i s h i n g  boat  types d u r i n g  t h e  s tudy p e r i o d  (Graham and 
Fredenberg 1983). 

The average c a t c h  r a t e  f o r  gamefish and pe rch  was 1.1 f i s h  pe r  
hour .  F i s h i n g  p ressu re  v a r i e d  seasona l l y  f o r  f i s h  species i n d i c a t i n g  t h e  
s p e c i e s - s p e c i f i c  n a t u r e  o f  f i s h i n g  methods, seasonal a v a i l a b i l i t y  o f  f i s h  
(success) ,  weather,  s i z e  o f  f i s h ,  and l o c a l  f l s h i n g  t r a d i t i o n .  Table 9.4 
shows t h e  year- round c a t c h  r a t e s  and species composi t ion o f  t h i s  c a t c h  on 
F la thead  Lake. The t h r e e  w h i t e f i s h  species c a t c h  was ve ry  sma l l .  The 
h i g h e s t  c a t c h  r a t e  f o r  kokanee occu r red  i n  t h e  southeast  q u a r t e r  o f  
F la thead  Lake ( 1 . 6  f i s h / h o u r ) .  That c a t c h  r a t e  was t w i c e  t h e  r a t e  f o r  
any o t h e r  p a r t  o f  t h e  Lake l a r g e l y  as t h e  r e s u l t  o f  i c e  f i s h i n g  i n  Skidoo 
Bay. 

Table 9 .5  shows t h a t  t h e  p r o p o r t i o n  o f  t h e  c a t c h  t h a t  was k e p t  
v a r i e d  c o n s i d e r a b l y  by species,  p o s s i b l y  i n f l u e n c e d  by t h e  possession 
l i m i t s  and f i she rman 's  o b j e c t i v e  ( i . e . ,  s p o r t  and food vs.  t r o p h y / s p o r t  
f i s h i n g ) .  
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CHART 9 A  Monthly distribution of types of fishing boats, Flathead Lake - 
July I, 1981 to May 14,1982. 

Source 
Graham and Fredenberg 9 1983 
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Table 9.4. F i s h  species compos i t i on  and ca tch  r a t e ,  F la thead  Lake, 1981 
t o  1982. 

- Species 

Kokanee 
B u l l  T r o u t  
Lake T rou t  
C u t t h r o a t  T rou t  
Ye1 low  Perch 

Catch Rate 
1 F i  sh/HouQ 

0.97 
0.02 
0.02 
0.01 
0.07 

Composi t ion 
- ( p e r c e n t )  

89 
2 
2 
1 
6 

Source: Graham and Fredenberg 1983. 

Table 9.5.  F i s h  c a t c h  k e p t  by f ishermen, F la thead Lake, 1981 t o  1982. 

- F i s h  Species F i s h  Kept Percent 

Kokanee 
B u l l  T rou t  
Lake T rou t  
C u t t h r o a t  T r o u t  
Ye1 low  Perch 

100 
48 
69 
99 
92 

Source: Graham and Fredenberg 1983. 

The t o t a l  F la thead  Lake f i s h i n g  p ressu re  d u r i n g  t h e  May 1981 t o  
May 1982 study p e r i o d  was es t ima ted  a t  605,160 hours,  o r  168,792 
f isherman days. T h i s  i s  e q u i v a l e n t  t o  365 f isherman days pe r  square 
k i l o m e t e r  o f  l a k e  s u r f a c e  area.  Chart  98 shows t h e  month ly  d i s t r i b u t i o n  
o f  f i s h i n g  p ressu re  by boat  and shore f isherman. The h i g h e s t  month ly  
p ressu re  (31  pe rcen t )  occu r red  i n  August. For comparison, t h e  t o t a l  
f i s h i n g  p ressu re  e s t i m a t e  f o r  t h e  1982-83 p e r i o d  i s  103,888 f isherman 
days (Montana Department o f  F i sh ,  W i l d l i f e  and Parks, Computer P r i n t o u t ,  
p r o v i d e d  by Hanzel, February 1986). Table 9.6 shows the  t o t a l  es t ima ted  
h a r v e s t  o f  gamef ish ( I n c l u d i n g  perch)  on t h e  Lake. I t  was es t ima ted  t o  
be 536,870. 

An e s t i m a t e  o f  t h e  annual  va lue  o f  t h e  F la thead  Lake f i s h e r y  
can be made f rom t h e  f isherman use (angler -days)  d u r i n g  t h e  1981-82 s tudy 
p e r i o d .  The r e l a t i v e  importance o r  va lue  o f  t h e  predominant s p o r t f i s h  
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CHART 98 Monthly distribution of boat fishermen and shore fishermen, 
Flathead Lake - May 16,1981 to May 14,1982. 

Source 
Graham and Fredenberq , 1983 
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species may be expressed by e s t i m a t i n g  f i s h i n g  p ressu re  f o r  each f i s h  
species.  Table 9.7 shows t h i s  a n g l e r  days f i s h i n g  pressure.  A l though 
t h e  kokanee h a r v e s t  was about 80 t imes t h a t  o f  t h e  b u l l  t r o u t  o r  l a k e  
t r o u t ,  t h e  kokanee f i s h i n g  a n g l e r  days were l e s s  than  t w i c e  t h a t  f o r  t h e  

two t r o p h y  species.  

Table 9.6. Est imated gamefish ha rves t ,  F la thead Lake, 1981 t o  1982. 

F i s h  
Species 

Kokanee 
B u l l  T rou t  
Lake T rou t  
C u t t h r o a t  T rou t  
Yel low Perch 

Number 
Harvested 

495 910 
5 452 
6 947 
6 910 

20 903 

Source: Graham and Fredenberg 1983. 

Table 9.7. 

F i s h  
Species 

Kokanee 
B u l l  T rou t  
Lake T r o u t  

T o t a l  Harvest  
(Pe rcen t )  

92 
1 
1 
1 
4 

Angler  days f i s h i n g  pressure,  F la thead  Lake, 1981 t o  1982. 

Angler  
Days 

142 000 
75 700 
96 500 

T o t a l  Harvest  
( Percent)  

92 
1 
1 

Source: Graham and Fredenberg 1983. 

9.2.2 Se t t l emen t  
The o n l y  i n c o r p o r a t e d  community i n  t h i s  sub-basin i s  Polson. 

I t  is l o c a t e d  on t h e  south shore o f  F la thead  Lake. Severa l  
un inco rpo ra ted  communit ies a r e  l o c a t e d  around F la thead  Lake i n c l u d i n g  
B i g f o r k ,  Somers, Lakeside, Woods Bay, R o l l i n s ,  Dayton, Elmo, B i g  Arm, 
F i n e l y  P o i n t ,  and Yel low Bay. Land use i s  shown on F i g u r e  9A and Land 
Ownership on F i g u r e  9B. 
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The t o t a l  p o p u l a t i o n  i n  t h i s  sub-basin i s  es t ima ted  t o  be 9706 
people (U.S.  Census 1980 d e r i v e d ) .  The p r o j e c t e d  1990 p o p u l a t i o n  i s  
11,133 people ( F l a t h e a d  R i v e r  Bas in  Environmental  Impact Study 1983, 
medium scenar io ,  p.  58).  There a r e  approx ima te l y  6222 housing u n i t s  i n  
t h i s  sub-basin.  About 24 pe rcen t  (1474) a r e  es t ima ted  t o  be seasonal 
homes. Polson had a 1980 p o p u l a t i o n  o f  2798. Most o f  t h e  remain ing 
p o p u l a t i o n  l i v e s  i n  r u r a l  homesites su r round ing  t h e  s h o r e l i n e  o f  F la thead 
Lake. 

T h i s  sub-basin i n c l u d e s  p o r t i o n s  o f  F la thead  and Lake 
c o u n t i e s .  The Confederated S a l i s h  and Kootenai  T r i b e s  own t h e  bed and 
banks o f  t h e  south h a l f  o f  F la thead  Lake. The Lake has approx ima te l y  
298 km (180 m i )  o f  s h o r e l i n e .  Approx imate ly  200 km (120 m i )  o f  t h i s  
s h o r e l i n e  i s  w i t h i n  Lake County. The Lake County Land Serv ices 
Department conducted a l akeshore  i n v e n t o r y  i n  1983. The survey i n d i c a t e d  
t h a t  t h e r e  were about 2000 p r i v a t e  p a r c e l s  i n  Lake County which border  
F la thead  Lake. O f  t h e  l a k e f r o n t  owners, 34 pe rcen t  were county  
r e s i d e n t s ,  45 pe rcen t  were Montana r e s i d e n t s  l i v i n g  o u t s i d e  o f  Lake 
County, and 21 pe rcen t  were o u t - o f - s t a t e  r e s i d e n t s  (January 1986, Nancy 
Thormahlan, Lake County Planning Department, personal  communication). A 
t o t a l  o f  1716 l i c e n s e d  water  use p e r m i t s  have been f i l e d  w i t h  t h e  MDNRC 

( F i g u r e  9C). Table 9.8 l i s t s  these  water  use pe rm i t s .  

Table 9.8. L icensed water  use pe rm i t s ,  F la thead  Lake. 

Type o f  Water Use Number 

I r r i g a t i o n  ( i n c l u d e s  lawn, o rcha rd  and garden) 
Domes t i c 
Commercial/Industrial/Fire P r o t e c t i o n  
Fish/Wildlife/Recreation (Non-consumptive, 

e.g., F i s h  Hatchery) 

430 
1232 

35 
19 

T o t a l  1716 

Source: Montana Department o f  N a t u r a l  Resources and Conservat ion 1986. 

Many people use F la thead  Lake as t h e i r  domestic water  supply .  
Th i s  wa te r  I s  u s u a l l y  no t  t r e a t e d .  D e t e r i o r a t i o n  o f  s u r f a c e  w a t e r  
q u a l i t y  may l e a d  t o  a h e a l t h  r i s k  because use o f  s u r f a c e  water  i s  n o t  
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p r e s e n t l y  r e g u l a t e d  by s t a t e  and l o c a l  governmental agencies.  F la thead 
Lake i s  used as a water  source because ground water  near t h e  l a k e  i s  
d i f f i c u l t  and expensive t o  reach. On t h e  east  shore o f  F la thead Lake, 
domest ic w e l l s  a r e  u s u a l l y  121 t o  181 m (400 t o  600 f t )  deep. On t h e  
west shore, w e l l s  a r e  g e n e r a l l y  61 t o  181 m (200 t o  600 f t )  deep (March 
1986, Paddy T r u s l e r ,  Lake County H e a l t h  Department, personal  
communication). 

L a k e f r o n t  and lakev lew p r o p e r t y  a r e  t h e  most expensive 
r e s i d e n t i a l  r e a l  e s t a t e  i n  t h i s  sub-basln. L a k e f r o n t  t r a c t s  c u r r e n t l y  
s e l l  f o r  $400 t o  $1000 a f r o n t  f o o t .  Dlmin lshed water  q u a l i t y  may 
adve rse ly  a f f e c t  amenity va lues assoc ia ted  w i t h  l i v i n g  nex t  t o  t h e  l ake ,  
and reduce r e a l  e s t a t e  values (March 1986, J .  Sorensen, Lake County 
Planning Department, personal  communication). 

There a r e  f o u r  community water  systems i n  t h i s  sub-basin. The 
Polson m u n i c i p a l  water  system serves approx ima te l y  5000 people.  Water i s  
p rov ided  by a s u r f a c e  water  r e s e r v o i r  i n  t h e  M i s s i o n  Mountains 
( H e l l r o a r i n g  watershed) and t h r e e  w e l l s .  The w e l l s  a r e  l o c a t e d  i n  t h e  
C i t y .  One w e l l  i s  159 m (525 f t )  deep, one i s  45 m (150 f t )  deep and one 
i s  61 m (200 f t )  deep. One w e l l  y i e l d s  6.3 L/s (100 g a l / m i n ) ,  and t h e  
o t h e r  two y i e l d  32 L/s (500 ga l /m in ) .  The C i t y  uses approx ima te l y  1 . 7  
m i l l i o n  m (450 m i l l i o n  g a l )  o f  water  pe r  year.  

B i g f o r k  and Lakeside a l s o  have community water  systems. The 
B i g f o r k  water  system serves approx ima te l y  1250 people.  I t  c o n s l s t s  o f  
two i n f i l t r a t i o n  g a l l e r i e s  which c o l l e c t  water  f rom t h e  Swan R i v e r  near 
t h e  town. B i g f o r k  uses about 568,000 m (150 m i l l i o n  g a l )  o f  water  pe r  
yea r .  The Lakeside water  system serves 500 people.  The system c o n s i s t s  
o f  two w e l l s .  One w e l l  i s  56 m (186 f t )  deep and t h e  o t h e r  w e l l  i s  52 m 
(172 f t )  deep. The y i e l d s  a r e  4.8 and 3.7 L/s ( 7 6  and 58 gal /min) ,  
r e s p e c t i v e l y .  The w e l l s  a r e  l o c a t e d  a t  t h e  south end o f  Lakeside. The 
community o f  Somers o b t a i n s  water  f rom F la thead  Lake. 

3 

3 

9.2.3 A g r i c u l t u r e  
There a r e  approx ima te l y  16,000 ha (40,000 acres)  o f  farmland i n  

t h i s  sub-basin.  That i s  app rox ima te l y  18 pe rcen t  o f  t h e  l a n d  area 
( F i g u r e  9A). None o f  the  farmland i s  c l a s s 4 f i e d  as pr ime farmland by the  
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U.S. S o i l  Conservat ion S e r v i c e  (SCS). Approx imate ly  4000 ha 
(10,000 ac res )  o f  l a n d  c l a s s i f i e d  as good a g r i c u l t u r a l  l a n d  i s  l o c a t e d  
west o f  Polson between U . S .  Highway 93 and t h e  F la thead  R i v e r .  An 
a d d i t i o n a l  1600 ha (4000 acres)  o f  good a g r i c u l t u r a l  l a n d  i s  l o c a t e d  i n  
t h e  P r o c t o r  V a l l e y  west o f  Dayton. The remain ing l a n d  (10,400 ha o r  
26,000 ac res )  i s  i d e n t i f i e d  as rangeland. I t  i s  d i spe rsed  a long  t h e  west 
shore back f rom t h e  Lake. The e a s t  shore o f  F la thead  Lake i s  
c h a r a c t e r i z e d  by numerous orchards,  mos t l y  c h e r r y  t r e e s .  There a r e  
approx ima te l y  500 ha (1200 ac res )  i n  orchards on t h e  east  s i d e  o f  t h e  
Lake. 

9.2.4 -. P r e s e r v a t i o n  
The south h a l f  o f  F la thead  Lake i s  p a r t  o f  t h e  F la thead  I n d i a n  

Reserva t i on .  The Confederated S a l i s h  and Kootenai  T r i b e s  r e g u l a t e  any 
s t r u c t u r e s  o r  c o n s t r u c t i o n  a c t i v i t y  t h a t  occurs below t h e  h i g h  water  l i n e  
on t h e  south h a l f  o f  F la thead  Lake under t h e i r  S h o r e l i n e  P r o t e c t i o n  
Ordinance, The preamble t o  t h a t  ord inance s t a t e s :  

"Sec t i on  1. The T r i b a l  Counc i l  o f  t h e  Confederated S a l i s h  and 
Kootenai  T r i b e s  of  t h e  F la thead  Reservat ion,  Montana, f i n d s  and 
dec la res  t h a t  - -  
( a )  t i t l e  t o  t h e  bed and banks below h i g h  water  mark o f  a l l  

n a v i g a b l e  waters  on t h e  F la thead  I n d i a n  Reserva t i on  i s  h e l d  by t h e  U n i t e d  
S ta tes  i n  t r u s t  f o r  t h e  Confederated S a l i s h  and Kootenai  T r ibes ,  and such 
waters  and t h e i r  s h o r e l i n e s  a r e  among t h e  most v a l u a b l e  and f r a g i l e  o f  
t h e  n a t u r a l  resources o f  t h e  Reserva t i on  and a r e  h i g h  i n  scenic  and 
resource va lue;  

( b )  i n c r e a s i n g  p o p u l a t i o n  and even g r e a t e r  u t i l i z a t i o n  o f  
u n r e s t r i c t e d  c o n s t r u c t i o n  on t h e  o t h e r  a c t i v i t i e s  a l o n g  these s h o r e l i n e s  
a r e  caus ing  much o f  t h e  va lue  o f  t h e  s h o r e l i n e s  t o  become permanent ly 
l o s t  and t h e  s h o r e l i n e s  t o  become permanent ly and i r r e p a r a b l y  d i s p o i l e d ,  
and t h e r e  t h e r e f o r e  e x i s t s  an immediate need t o  r e g u l a t e  such a c t i v i t i e s  
and manage t h e  s h o r e l i n e s  so as t o  p rese rve  and p r o t e c t  them and, t o  t h e  
g r e a t e s t  e x t e n t  p o s s i b l e ,  r e s t o r e  them t o  t h e i r  o r i g i n a l  c o n d i t i o n ;  and 

( c )  under t h e  T rea ty  o f  H e l l  Gate o f  1855 J u l y  16, 12 S t a t .  
975,  t h e  Confederated S a l i s h  and Kootenai  T r i b e s  h o l d  t h e  e x c l u s i v e  r i g h t  
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t o  f i s h  i n  t h e  waters  w i t h i n  t h e  Reservat ion,  and t h e  aforement ioned 
a c t i v i t i e s  a l o n g  the  s h o r e l i n e s  o f  such waters a r e  causing s i g n i f i c a n t  
harm t o  t h e  ecology o f  t h e  waters  and a r e  d e s t r o y i n g  t h e  shores as a 
h a b i t a t  f o r  p l a n t s ,  f i s h  and o t h e r  animal l i f e  and thereby a r e  
i n t e r f e r i n g  w i t h  t h e  T r i b e s '  f i s h i n g  r i g h t s ,  and f o r  t h i s  reason a l s o  
t h e r e  e x i s t s  an immediate need t o  r e g u l a t e  such a c t i v i t i e s  and manage t h e  
s h o r e l i n e s  so as t o  p r o t e c t  and p rese rve  t h e  p l a n t ,  f i s h  and o t h e r  animal 
l i f e  i n  s a i d  waters  and t h e  genera l  ecology o f  t h e  s h o r e l i n e . "  

9.3 S O C I O - E C O N O M I C  A C T I V I T I E S  THAT POTENTIALLY 
A F F t C T  WATER QUALITY AND/OR WATER Q U A N T I I Y  

9 .3.1 - I n t r o d u c t i o n  
Research has suggested t h a t  t h e  t r o p h i c  s t a t u s  o f  F la thead  Lake 

i s  changing due t o  an i nc rease  i n  t h e  amount o f  phosphorus e n t e r i n g  t h e  
Lake. I n  A p r i l  1984, t h e  MDHES prepared a " S t r a t e g y  f o r  L i m i t i n g  
Phosphorus i n  F la thead  Lake".  The s t r a t e g y  o u t l i n e d  a s i x - p o i n t  p l a n  t o  
reduce phosphorus i n p u t s  t o  t h e  Lake: 

1 .  Impose a 1.0 mg/L phosphorus l i m i t  on a l l  s t a t e  p e r m i t t e d  
e f f l u e n t s  i n  t h e  Basin.  Table 9.9 shows t h e  es t ima ted  
b e n e f i t s  o f  implement ing t h i s  phosphorus l i m i t  ( see  below);  

2. Develop wastewater management p lans  f o r  unsewered 

3 .  Recommend l e g i s l a t i o n  t o  a l l o w  t h e  s a l e  o f  o n l y  low o r  

4. St rengthen t h e  c o n t r o l  o f  non -po in t  sources o f  phosphorus; 
5. Requi re s u b d i v i d e r s  t o  eva lua te  t h e  phosphorus-absorpt ion 

c a p a c i t y  o f  s o i l s  where d r a i n f i e l d s  would be s i t e d  near 
s u r f a c e  water ;  and 

communit ies i n  t h e  Basin;  

phosphorus- f ree l a u n d r y  de te rgen ts ;  

6 .  Expand and r e f i n e  t h e  phosphorus m o n i t o r i n g  program i n  t h e  
Basin.  

9 .3.2 Rec rea t ion  
Rec rea t ion  use i s  desc r ibed  i n  S e c t i o n  9.2.1. The impact o f  

r e c r e a t i o n  use on water  q u a l i t y  and q u a n t i t y  has n o t  been q u a n t i f i e d .  



125 

9.3.3 Se t t l emen t  

9 .3.3.1 Sewage t rea tmen t  p l a n t s .  P o i n t  and n o n - p o i n t  con tamina t ion  o f  
s u r f a c e  waters  has been caused by r e s i d e n t i a l  and commercial 
development. There a r e  t h r e e  community sewer systems which have l i c e n s e d  
p o i n t  d i scha rges .  These a r e  B i g f o r k ,  Yel low Bay, and Polson ( F i g u r e  9C). 

The B i g f o r k  sewage t rea tmen t  p l a n t  serves 710 households. The 
MDHES i s  r e q u i r i n g  t h a t  p l a n t  t o  be upgraded t o  remove phosphorus. A t  
t h i s  t ime ,  t h e  des ign  o f  t h e  f a c i l i t y  i s  n e a r l y  complete.  The advanced 
wastewater t rea tmen t  p l a n t  i s  expected t o  be o p e r a t i o n a l  i n  1987. The 
c o s t  o f  t h e  p r o j e c t  I s  $2.5 m i l l i o n .  The p o r t i o n  o f  t h e  upgrade 
a t t r i b u t e d  t o  advanced wastewater t rea tmen t  i s  $220,000. The sewage 
t rea tmen t  p l a n t  a t  Yel low Bay ( U n i v e r s i t y  o f  Montana B i o l o g i c a l  S t a t i o n )  
i s  c u r r e n t l y  meet ing t h e  State- imposed phosphorus l i m i t a t i o n  o f  1.0 mg/L 
t o t a l  phosphorus. The sewage t rea tmen t  p l a n t  a t  Polson serves 1300 
households.  I t  d i scha rges  i n t o  t h e  F la thead  R i v e r  south o f  F la thead  Lake 
b u t  upstream o f  K e r r  Dam. A s  a r e s u l t ,  t h i s  e f f l u e n t  d i scha rge  i s  n o t  
cons idered t o  i n f l u e n c e  F la thead  Lake. The MDHES has n o t  r e q u i r e d  
improved phosphorus l i m i t a t i o n s  f o r  t h i s  f a c i l i t y .  

The community o f  Lakeside i s  l o c a t e d  i n  F la thead  County on t h e  
west shore o f  F la thead  Lake. I t  has a p o p u l a t i o n  o f  app rox ima te l y  1500 
r e s i d e n t s .  Wastewater t rea tmen t  f rom i n d i v i d u a l  systems i n  t h i s  
community has been found t o  be inadequate due t o  excess ive s o i l  
p e r m e a b i l i t y ,  s h a l l o w  bedrock,  seasonal s h a l l o w  groundwater, and s teep 
s lopes .  The r e s i d e n t s  have formed t h e  Lakeside County Sewer D i s t r i c t .  
They a r e  p l a n n i n g  t o  c o n s t r u c t  a sewage t rea tmen t  p l a n t  t o  c o l l e c t  and 
t r e a t  sewage so t h a t  i n d i v i d u a l  s e p t i c  systems can be d i s c o n t i n u e d .  
Cur ren t  p lans  a r e  t o  d ispose o f  t h e  t r e a t e d  sewage by spray i r r i g a t i o n .  
I f  implemented, t h e r e  w i l l  be no d i scha rge  i n t o  s u r f a c e  waters .  Th is  
c e n t r a l  system i s  c u r r e n t l y  scheduled t o  be o p e r a t i o n a l  i n  1987. The 
es t ima ted  c o s t  o f  t h e  f a c i l i t y  i s  $4.9 m i l l i o n  (January 1986, Steve 
P i l c h e r ,  Water Q u a l i t y  Bureau, Montana Department o f  H e a l t h  and 
Environmental  Sciences, personal  communicat ion).  

Table 9.9 shows t h e  r e s p e c t i v e  phosphorus c o n t r i b u t i o n s  f rom 
each sewage t rea tmen t  p l a n t  and es t ima ted  b e n e f i t s  o f  implement ing t h e  



Table 9.9. T o t a l  phosphorus l o a d i n g  t o  F l a t h e a d  Lake f rom p o i n t  source m u n i c i p a l i t i e s  
i n  F la thead  Basin Study.  

Year 1983 Year 2000 
Phosphorus Phosphorus 

Wi thou t  P W i t h  P 
Removal Removal 

F1 owa M e t r i c  Tons Flowa M e t r i c  Tons M e t r i c  Tons 
Town (MGD) mg/l Per Year (MGD)  mg/l  Per Year Per Year 

K a l i  s p e l l  1.30 4.7 8.4 2.88 6.0 23.8 4.0 

W h i t e f i s h  0.70 6.0 5.8 1.2 6.0 9.9 1.7 

Columbia F a l l s  0.30 9 .5  3.9 0.55 7.0 5.3 0.8 

B i g f o r k  0.20 9.9 - 2.7 0.38 7.0 2.7 0.5 

T o t a l  2.50 20.8 5.01 41.7 7.0 

a M i l l i o n  g a l l o n s  per  day. 

Source: S t r a t e g y  f o r  L i m i t i n g  Phosphorus i n  F l a t h e a d  Lake, Montana Department 
o f  H e a l t h  and Envi ronmenta l  Sciences, Water Q u a l i t y  Bureau 1984 
A p r i l  27.  
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1.0 mg/L phosphorus l i m i t .  Table 9.10 shows t h e  sources of b i o l o g i c a l l y  
a v a i l a b l e  phosphorus i n  t h e  F la thead  R i v e r  Basin upstream of  t h e  F la thead  
Lake o u t l e t .  The t o t a l  phosphorus f rom sewage t rea tmen t  p l a n t s  i s  
e s s e n t i a l l y  b i o l o g i c a l l y  a v a l l a b l e  phosphorus. 

Table 9.10. Sources o f  b i o l o g i c a l l y  a v a i l a b l e  phosphorus i n  t h e  F la thead  
R i v e r  Bas in  upstream o f  t h e  F la thead  Lake o u t l e t ,  1985. 

Source 

F la thead  R i v e r  
A i  rshed . 
Sewage Treatment P lan ts  
Swan R i v e r  
S t i l l w a t e r  R i v e r  
Shore1 i ne 

Tota 1 

Source: J .  Stan fo rd ,  Un iv  f Mo t a n  B i o l  

Amount 
( M e t r i c  Tons) 

58.4 
30.0 
20.5 

7.8 
6.1 
2.1 

124.9 

i c a l  S t a t i o n ,  Yel low 
Bay ( F l a t h e a d  Lake), Montana, personal  communication, March 1986. 

9.3.3.2 Rura l  development. Approx imate ly  5200 people l i v e  i n  smal l  
communit ies o r  on r u r a l  t r a c t s .  F i g u r e  9D shows p o p u l a t i o n  d e n s i t y  i n  
t h e  sub-basin. These people occupy 2738 homes. There i s  an a d d i t i o n a l  
1474 seasonal homes (U.S. Census 1980 d e r i v e d ) .  A l l  o f  these d w e l l i n g s  
a r e  assumed t o  be served by i n d i v i d u a l  s e p t i c  tanks and d r a i n f i e l d s .  
Very l i t t l e  i n f o r m a t i o n  i s  c u r r e n t l y  a v a l l a b l e  on t h e  p o t e n t l a l  e f f e c t  o f  
these systems on t h e  water  resources i n  t h e  Basin.  The U n i v e r s i t y  o f  
Montana B i o l o g i c a l  S t a t i o n  a t  Yel low Bay i s  c u r r e n t l y  conduc t ing  a sewage 
l e a c h a t e  s tudy around F la thead  Lake t o  d e t e c t  f a i l i n g  sewer systems. 

Land s u b d i v i s i o n  has occurred throughout  t h e  sub-basin, 
p a r t i c u l a r l y  on o r  near t h e  Lake. The p a r c e l  d e n s i t y  i n  r u r a l  areas i s  
shown on F i g u r e  9 E .  I n  t h e  Lake County p o r t i o n  of t h e  sub-basin, 36 
s u b d i v i s i o n s  were approved s i n c e  1973. Th is  c rea ted  676 l o t s  on 768 ha 
(1920 ac res ) .  Dur ing  t h e  same t i m e  frame, 2900 ha (7250 acres)  were 
d i v i d e d  i n t o  900 t r a c t s  u s i n g  exemptions f rom t h e  s t a t e  s u b d i v i s i o n  law. 
I n  t h e  l a s t  t h r e e  years,  s u b d i v i s i o n  development has slowed. A 
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s u b s t a n t i a l  number o f  t h e  p a r c e l s  t h a t  have been c r e a t e d  by s u b d i v i s i o n  
have n o t  been b u i l t  on. The p o t e n t i a l  c u m u l a t i v e  e f f e c t  o f  r u r a l  
r e s i d e n t i a l  development may have an adverse impact on wa te r  q u a l i t y ,  b u t  
i t  has n o t  been s t u d i e d  ( January  1986, Nancy Thormahlan, Lake County 
P l a n n i n g  Department, pe rsona l  communicat ion).  

MDHES has implemented a p o l i c y  which r e q u i r e s  s u b d i v i d e r s  o f  
l a n d  t o  e v a l u a t e  t h e  phosphorus a b s o r p t i o n  c a p a c i t y  o f  s o i l s  f o r  new 
developments proposed w i t h  s e p t i c  t a n k  d r a i n f i e l d  systems. The 
s u b d i v i s i o n  must demonst ra te  t h a t  no phosphorus w i l l  con taminate  an 
a d j a c e n t  wa te r  body w i t h i n  a p e r i o d  o f  50 years.  

9.3.3.3 De te rgen t  i n i t i a t i v e .  I t  i s  e s t i m a t e d  t h a t  4 t o  10 pe rcen t  o f  
t h e  b i o l o g i c a l l y  a v a i l a b l e  phosphorus e n t e r i n g  F l a t h e a d  Lake may come 
f r o m  phosphorus-bear ing  d e t e r g e n t s .  A 1 t o  5 p e r c e n t  decrease i n  
phosphorus i n p u t  a n n u a l l y  may be enough t o  p r e v e n t  f u t u r e  problem a l g a e  
g rowth  "blooms" (October  1985, J .  S t a n f o r d ,  U n i v e r s i t y  o f  Montana 
B i o l o g i c a l  S t a t i o n ,  Ye l l ow  Bay ( F l a t h e a d  Lake), Montana, pe rsona l  
communicat ion).  

The 1985 Montana L e g i s l a t i v e  sess ion  passed HB711. That b i l l  
g i v e s  Montana c o u n t i e s  w i t h  n a t u r a l  l a k e s  t h e  o p t i o n  o f  a d o p t i n g  r u l e s  
t h a t  would p r o h i b i t  t h e  s a l e  o f  c l e a n i n g  p r o d u c t s  c o n t a i n i n g  phosphorus. 
A g r i c u l t u r a l  ( f e r t i l i z e r )  a c t i v i t i e s ,  h o s p i t a l s ,  n u r s i n g  homes and 
commercial and i n d u s t r i a l  o p e r a t i o n s  were exempted by t h e  b i l l  as was t h e  
use o f  hand soaps, o t h e r  pe rsona l  c a r e  i t ems  and dishwasher d e t e r g e n t s .  
B e f o r e  a d o p t i o n ,  a county  must demonst ra te  t h a t  o t h e r  complementary 
phosphorus removal e f f o r t s  (e .g . ,  upgraded sewage t r e a t m e n t  p l a n t s ,  
setbacks f rom t h e  l a k e ,  e t c . )  a r e  b e i n g  implemented. Count ies can 
r e s t r i c t  o n l y  t h e  s a l e  o f  phosphorus p r o d u c t s .  The use o f  phosphorus 
p r o d u c t s  w i l l  n o t  be p e n a l i z e d .  I f  a s t o r e  i n  a "ban" coun ty  o f f e r s  a 
phosphorus d e t e r g e n t  f o r  s a l e ,  t h e  coun ty  must n o t i f y  t h e  s t o r e  o f  i t s  
v i o l a t i o n .  I f  t h e  s t o r e  has n o t  t a k e n  t h e  p r o d u c t  o f f  i t s  shelves w i t h i n  
30 days a f t e r  n o t i f i c a t i o n ,  t h e  s t o r e  i s  s u b j e c t  t o  a misdemeanor 
p e n a l t y .  Lake and F l a t h e a d  County Commissioners adopted ord inances t o  
p r o h i b i t  t h e  s a l e  o f  c l e a n i n g  p r o d u c t s  c o n t a i n i n g  phosphorus, e f f e c t i v e  
1987 January 1.  
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9.3.4 A s r i c u l  t u r e  
A g r i c u l t u r a l  a c t i v i t y  i s  a l s o  desc r ibed  i n  Sec t i on  9.2.3. 

There i s  ve ry  l i t t l e  c rop land  and r e l a t i v e l y  l i t t l e  i r r i g a t i o n  i n  t h i s  
sub-basin. 

The most s i g n i f i c a n t  a g r i c u l t u r a l  impact on water  q u a l i t y  i s  
assoc ia ted  w i t h  l i v e s t o c k  g r a z i n g  c l o s e  t o  s u r f a c e  waters .  Dayton Bay on 
t h e  west shore has been found t o  have h i g h  f e c a l  c o l i f o r m  counts.  These 
counts a r e  b e l i e v e d  t o  be caused by e x t e n s i v e  g r a z i n g  near t h e  creek 
f l o w i n g  i n t o  t h e  bay. No s t u d i e s  have a c t u a l l y  documented t h e  source o f  
these h i g h  va lues.  

9.3.5 F o r e s t r y  

9.3.5.1 Cur ren t .  The r e l a t i v e  i n t e n s i t y  and a r e a l  d i s t r i b u t i o n  o f  
c u r r e n t  t i m b e r  h a r v e s t  a c t i v i t y  i s  bes t  expressed i n  terms o f  t h e  
r e c e n t l y  completed and ongoing t imber  sa les  o f  t h e  major  l a n d  managing 
e n t i t i e s  i n  t h e  sub-basin. I n  t h e  F lathead Lake sub-basin, those 
e n t i t l e s  a r e  t h e  F la thead  N a t i o n a l  Fo res t ,  Montana S t a t e  Forests ,  
F la thead  I n d i a n  Reserva t i on  and c o r p o r a t e  f o r e s t  l and .  I n f o r m a t i o n  i s  
n o t  a v a i l a b l e  f o r  c o r p o r a t e  f o r e s t  land.  The c u r r e n t  t imber  sa les  and 
road development d a t a  a r e  found on Tables 22 t o  24 i n  Addendum A and 
shown on F i g u r e  96. The da ta  a r e  summarized i n  Table 9.11. 

9.3.5.2 Committed. Large areas o f  t imbered p r o p e r t y  a r e  p o t e n t i a l l y  
a v a i l a b l e  f o r  h a r v e s t ,  as r e f l e c t e d  by t h e  t imber  s a l e  program p lans  o f  
t h e  major  f o r e s t  managers i n  t h e  sub-basin. The d e t a i l e d ,  f u t u r e  t i m b e r  
s a l e  p l a n n i n g  by these o r g a n i z a t i o n s  v a r i e s  f rom t h r e e  t o  f i v e  years 
hence. The committed t imber  h a r v e s t  a c t i v i t y  and road development a r e  
found i n  Tables 25 t o  28, Addendum A, and i l l u s t r a t e d  i n  F i g u r e  96. The 
da ta  a r e  summarized i n  Table 9.12. 

9.3.6 I n d u s t r y  
The B u r l i n g t o n  Nor the rn  t i e  t rea tmen t  p l a n t  i s  l o c a t e d  i n  t h e  

town o f  Somers on F la thead  Lake, 24 km (15  m i )  south o f  K a l i s p e l l .  For 
more than  40 years,  process water  c o n t a i n i n g  c reoso te  was d ischarged i n t o  
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Table 9.11. Cur ren t  t i m b e r  sa les  and road development, F la thead Lake, 
1981 t o  1985. 

Timber Sales Road Development 
Fo res t  Manager Volume Area C o n s t r u c t i o n  Recons t ruc t i on  

(MBF) (Hec ta res )  ( K i l o m e t e r s )  

F la thead  N.F. 57  573 5 377 148 
S t a t e  Fo res t  lands 3 000 * * 
I n d i a n  Res. 9 462 3 047 7 1  

acres m i l e s  

68 

0 
* 

T o t a l s  70 035 8 424 218 68 
(70.0 ( 2 0  800 (135.7 (42.1 
MMBF) acres)  m i  1 es) m i l  es) 

*Data n o t  a v a i l a b l e  

Source: Bureau o f  I n d i a n  A f f a i r s ,  F la thead  Reservat ion,  Pablo, Montana, 
Timber Sale Data Table, Ongoing and Committed Program, 1985 
November 25; F la thead  N a t i o n a l  Fo res t ,  F la thead  N a t i o n a l  Fo res t  
Timber Sales Awarded o r  i n  Progress,  FY 81 th rough  FY 85, 
S u p e r v i s o r ' s  O f f i c e ,  K a l i s p e l l ,  Montana, 1986 February 21; and, 
MDSL, Nor thwestern Land O f f i c e ,  K a l i s p e l l ,  Montana, S t a t e  
Fo res t ,  Timber Sa le  Data Table, Ongoing Program, rece ived  
February 1986. 

Table 9.12. Committed t i m b e r  sa les  and road development, F la thead  Lake. 

Timber Sales Road Development 
Fo res t  Manager Year Volume Area C o n s t r u c t i o n  Recons t ruc t i on  

(MBF) (Hectares)  ( K i l o m e t e r s )  

F la thead  N.F. 1986-90 57 000 1 449 68 
S t a t e  Fo res t  lands 1987-92 4 350 676 13.7 
I n d i a n  Res. 1986-88 29 000 81 64 
Plum Creek Co. 1986-88 40 700 1 336 * 

18.7 * 
* 
* 

T o t a l s  131 000 3 543 145.6 18.7 
(86.0 MMBF) ( 8  747 (90.5 (11.6 

acres)  m i l e s )  m i  l e s )  

*Data n o t  a v a i l a b l e  

Source: Bureau o f  I n d i a n  A f f a i r s ,  F la thead  Reservat ion,  Pablo, Montana, 
Timber Sa le  Data Table, Ongoing and Committed Program, 1985 
November 25; F la thead  N a t i o n a l  Fo res t ,  F la thead  N a t i o n a l  Fo res t  
Plan, December 1985; MDSL, Nor thwestern Land O f f i c e ,  K a l i s p e l l ,  
Montana, S t a t e  Fo res t  Timber Sale Data Table,  PlannedKommItted 
Program, r e c e i v e d  1986 March 14; and Plum Creek Timber Company, 
Timber Sales Data Table, "Sa le  P lans  1986, 1987, 1988,'' November 
1985. 
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a holding pond. Overflow from the pond was channeled into a pond 
adjacent to Flathead Lake. After 1971, BN built lagoons to collect the 
process water and no longer used the holding pond. In 1984, BN curtailed 
the use of the lagoons in favour of a closed-loop system that recycles 
process water back through the treatment process. 

Lagoons are currently being cleaned by BN under the supervision 
of the Montana Solid and Hazardous Waste Management Bureau, MDHES. The 
site has been added t o  the EPA's National Priorities List (NPL) o f  
Superfund hazardous waste sites. EPA has assumed responsibility to 
oversee BN's cleanup. 

The Kerr Dam hydroelectric plant Is located on the Flathead 
River downstream from Flathead Lake, 8 km (5 mi) south of Polson 
(Figure 9B). The Dam is operated by Montana Power Company (MPC) on land 
leased from the Confederated Salish and Kootenai Tribes. Kerr Dam is 
61 m (201 ft) high. It generates an average of 125 megawatts o f  
electricity during a normal water year. Peak generation capacity is 180 
megawatts. 

9.3.7 Transportation 
The main roads are U . S .  Highway 93 on the west shore and State 

Highway 3 5  on the east shore o f  Flathead Lake. Much of U . S .  Highway 9 3  
between Elmo and Lakeside is scheduled for reconstruction by the MDOH. 
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10. RELATIONSHIPS BETWEEN WATER QUANTITY AND CURRENT AND/OR COM- 
M I T T E D  SOCIO-ECONOMIC A C T I V I T I E S  I N  THE FLATHEAD R I V E R  B A S I N  

10.1 INTRODUCTION 
The o b j e c t i v e  o f  t h i s  chap te r  i s  t o  b r i e f l y  rev iew  t h e  

r e l a t i o n s h i p s  between seve ra l  socio-economic a c t i v i t i e s  i n  t h e  F la thead  
R i v e r  Bas in  and t h e  q u a n t i t y  o f  water  a v a i l a b l e  i n  t h e  s tudy area. 
D iscuss ion  i s  l i m i t e d  t o  t h r e e  des ignated sub-basins: Nor th  Fork,  
F la thead  R i v e r  i n  B r i t i s h  Columbia; N o r t h  Fork,  F la thead  R i v e r  i n  
Montana; and F la thead  River-Mainstem ( F i g u r e  1 ) .  Those sub-basins which 
d r a i n  i n t o  t h e  Flathead-Mainstem, b u t  which cannot be impacted by t h e  
proposed c o a l  mine, have n o t  been assessed. As  requested by t h e  Board, 
o n l y  e x i s t i n g  d a t a  were used i n  t h e  rev iew.  

P r i o r  t o  a d i s c u s s i o n  o f  Fo res t  management i n  each sub-basin,  a 
b r i e f  summary o f  t h e  genera l  e f f e c t s  o f  t h i s  a c t i v i t y  on r u n o f f  i s  
presented ( a c t i v i t i e s  assoc ia ted  w i t h  f o r e s t r y ,  such as c o n s t r u c t i o n  can 
have a l a r g e  e f f e c t  on r u n o f f ) .  Chamberl in (1982) i n d i c a t e s  t h a t  
h a r v e s t i n g  e f f e c t s  can be r o u g h l y  grouped i n t o  t h r e e  major c a t e g o r i e s  
t h a t  f o rm t h e  b a s i s  f o r  most r u n o f f  analyses. 

1.  I n f l u e n c e s  on snow d i s t r i b u t i o n  and m e l t  r a t e s .  A s  f o r e s t  
openings cause snow t o  be t rapped I n  them, t h e  s o i l  i s  
w e t t e r  and hence t h e  m e l t  water  comes o u t  f a s t e r  r e s u l t i n g  
i n  h i g h e r  and e a r l i e r  peak f l ows .  

2 .  I n f l u e n c e s  on i n t e r c e p t i o n ,  e v a p o t r a n s p i r a t i o n  and s o i l  
s to rage .  The e l i m i n a t i o n  ( b y  t r e e - c u t t i n g )  o f  s u b s t a n t i a l  
amounts o f  leaves,  stems and r o o t s  reduces i n t e r c e p t i o n  o f  
r a i n  o r  snow and t r a n s p i r a t i o n  f rom t h e  s o i l  which r e s u l t s  
i n  h i g h e r  s o i l - w a t e r  con ten ts  and r u n o f f  i n  c l e a r e d  areas.  

3. I n f l u e n c e s  on s o i l  s t r u c t u r e  a f f e c t i n g  i n f i l t r a t i o n  and 
water  t r a n s m i s s i o n  r a t e s .  Dis turbance t o  s o i l  s t r u c t u r e  
w i l l  u s u a l l y  cause some r e d u c t i o n  i n  water  r u n o f f  t imes,  
some inc rease  i n  peak f l ows  and a p o s s i b l e  decrease i n  
ground-water l e v e l s .  

Resource managers o f t e n  become concerned about f l o w  regime 
changes as t h e  l a n d  area r e c e n t l y  harvested i n  a g i v e n  b a s i n  approaches 
25 pe rcen t  (1986, Chamberl in, F i s h e r i e s  Branch, M i n i s t r y  o f  Environment 
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and Parks, V i c t o r i a ,  B.C., personal  communication), a l t hough  s p e c i f i c  
b a s i n  p r o p e r t i e s  and h a r v e s t i n g  p r a c t i c e s  may va ry  t h i s  r u l e  o f  thumb. 
I1Recentt1 i n  t h e  h y d r o l o g i c  recove ry  c o n t e x t  r e f e r s  t o  t h e  p e r i o d  o f  t i m e  
r e q u i r e d  f o r  a r e g e n e r a t i n g  c u t  area t o  r e g a i n  t h e  p r o p e r t i e s  o f  t h e  
su r round ing  f o r e s t  w i t h  respec t  t o  e v a p o t r a n s p i r a t i o n ,  snow accumulat ion 
and m e l t .  Depending on r e g i o n  and f o r e s t  type, i t  may va ry  f rom 5 t o  
over  50 years ( H i b b e r t  1967).  

F o r e s t  management can a f f e c t  n o t  o n l y  t h e  q u a n t i t y  o f  water  i n  
a s t ream channel ,  and o b v i o u s l y  t h e  q u a l i t y  o f  water ,  b u t  a l s o  can impact 
t h e  p h y s i c a l  p r o p e r t i e s  o f  t h e  channel d i r e c t l y  by a c c e l e r a t i n g  in-channel  
e r o s i o n  processes, by i n t r o d u c i n g  o r  removing l a r g e  o rgan ic  d e b r i s ,  by 
removing r i p a r i a n  v e g e t a t i o n  and by a c c e l e r a t i n g  e r o s i o n  and mass-movement 
processes. 

The pe rcen t  o f  l a n d  area i n  each sub-basin p o t e n t i a l l y  impacted 
by t i m b e r  h a r v e s t i n g  a c t i v i t i e s  i s  shown i n  Table 10.1. I n f o r m a t i o n  
presented i n  t h i s  t a b l e  has been compi led f rom e a r l i e r  s e c t i o n s  o f  t h i s  
r e p o r t  (Chapters  2 t o  9 ) .  D iscuss ion  i s  l i m i t e d  t o  o n l y  recen t  t imber  
h a r v e s t i n g  a c t i v i t y ;  b u t  decades o f  t imber  removal have occurred r e s u l t i n g  
i n  v a r i o u s  stages o f  f o r e s t  r e g e n e r a t i o n  which compl icates t h e  a n a l y s i s  
o f  h a r v e s t i n g  on water  y i e l d .  A l l  sub-basins have been i n c l u d e d  f o r  
comparison purposes a l though  d i s c u s s i o n  i s  l i m i t e d  t o  t h e  t h r e e  des ignated 
sub-basins p r e v i o u s l y  mentioned i n  t h e  i n t r o d u c t i o n .  

10.2 DISCUSSION 

10.2.1 N o r t h  Fork,  F la thead  R i v e r  i n  B r i t i s h  Columbia 
F i s h e r i e s  resources i n  t h i s  sub-basin have been addressed i n  

e a r l i e r  s e c t l o n s  o f  t h i s  r e p o r t .  Th i s  p o r t i o n  o f  t h e  s tudy area suppor ts  
app rox ima te l y  25 pe rcen t  o f  t h e  b u l l  t r o u t  spawning i n  t h e  N o r t h  Fork of  
t h e  F la thead  R i v e r  d ra inage  ( i . e . ,  B r i t i s h  Columbia and Montana N o r t h  Fork 
des ignated sub-basins) .  L i t t l e  ' i n f o r m a t i o n  e x i s t s  r e g a r d i n g  f i s h e r i e s /  
water  q u a n t i t y  problems i n  Howel l  Creek ( i m p o r t a n t  as a b u l l  t r o u t  spawn- 
i n g  a rea ) ,  b u t  i t  exper iences l ow  f l ows  i n  t h e  l a t e  summer/early w i n t e r  
p e r i o d  (Water Q u a l i t y  and Q u a n t i t y  Committee Report  p rov ides  i n f o r m a t i o n  
w i t h  r e s p e c t  t o  t h e  seasonal f l o w  regime o f  Howel l  Creek). Wlthdrawal o f  



Table 10.1. Timber h a r v e s t i n g  i n  the  F la thead  R i v e r  Bas in  ( t h r o u g h  1990).  

Sub-Bas i n 

Percent Area o f  Sub-Basin 
Drainage Area P o t e n t i a l l y  A f f e c t e d  by 

(Hectares)  Timber Sales ( Hec ta res )a  Timber H a r v e s t i n g  

Cur ren t  Commi t t ed Cur ren t  Committed & Current 

Nor th  Fork, F la thead R i v e r  165 501b 5 710a*b 1 90!ia 3.5a 4.6a 
i n  B r i t i s h  Columbia 

Nor th  Fork, F la thead R ive r  262 626 6 433 1804 2.4 3.1 
i n  Montana 

W h i t e f i s h  R i v e r / S t i l l w a t e r  R i v e r  208 236 21 760 6672 10.4 13.7 

M idd le  Fork,  F la thead R i v e r  285 677 2 854 277 1 .o 1.1 

South Fork, F la thead R i v e r  434 343 43 537 2337 10.0 10.6 

F la thead  River-Mainstem 1 7 7  415 7 396 3950 4.2 6.4 

Swan River/Swan Lake 194 509 11 594 2374 6.0 7.2 

F la thead  Lake 142 450 8 424 3543 5.9 8.4 

a T o t a l s  l i k e l y  do n o t  i n c l u d e  areas o f  road access. 

bSummary of da ta  presented i n  Chapters 2 t o  9 o f  t h i s  r e p o r t .  
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wa te r  i n  t h i s  sub-basin i s  i n s i g n i f i c a n t  due t o  t h e  sparse p o p u l a t i o n  
base. 

Cur ren t  and committed t i m b e r  h a r v e s t i n g  accounts f o r  o n l y  3.5 
t o  4 . 6  percen t  ( T a b l e  10.1) o f  t h e  l a n d  area i n  t h e  N o r t h  Fork,  F la thead  
R i v e r  i n  B r i t i s h  Columbia. Th is  i s  u n l i k e l y  t o  cause any s i g n i f i c a n t  
impact t o  f l o w s  i n  t h e  F la thead  R i v e r .  I t  should be noted, however, t h a t  
these f i g u r e s  r e f e r  t o  t h e  sub-basin as a whole. I f  t h e  area ha rves ted  
i s  c o n f i n e d  t o  o n l y  a f e w  watersheds w i t h i n  t h e  sub-basin, t hen  s e r i o u s  
l o c a l i z e d  impacts c o u l d  occur .  

10.2.2 N o r t h  Fork,  F la thead  R i v e r  I n  Montana 
Aquat ic  r e c r e a t i o n  a c t i v i t i e s  ( f i s h i n g ,  f l o a t i n g ,  e t c . )  i n  t h i s  

sub-basin r e q u i r e  t h a t  s u f f i c i e n t  water  be a v a i l a b l e  t o  p rese rve  these 
water  uses. Tables 10.2 and 10.3 ( B i o l o g i c a l  Resources Committee 1987) 
i l l u s t r a t e  t h e  f l o w s  r e q u i r e d  t o  s u s t a i n  t h e  f i s h  p o p u l a t i o n s  ( f i n a l  
c l a i m  column) now l e g a l l y  reserved f o r  i n s t r e a m  uses, and t h e  more 
p r e f e r a b l e  f l o w  ( f l o w  recommendation) t o  o p t i m i z e  p r o d u c t i o n .  

The minor  amount o f  water  wi thdrawn under domest ic water  use 
p e r m i t  i s  n o t  b e l i e v e d  t o  s i g n i f i c a n t l y  impact water  q u a n t i t y  I n  t h i s  
sub-basin.  T o t a l  p o p u l a t i o n  was es t ima ted  a t  136 (1980 census) and 
i r r i g a t i o n  requi rements a r e  ve ry  low.  

Cur ren t  and committed t i m b e r  sa les  i n  t h e  sub-basin account f o r  
o n l y  3.1 pe rcen t  o f  t h e  l a n d  area.  I t  i s  b e l i e v e d  t h a t  changes i n  water  
q u a n t i t y  r e s u l t i n g  f rom t h i s  r e l a t i v e l y  minor area o f  f o r e s t  h a r v e s t i n g  
would be i n s i g n i f i c a n t .  

10.2.3 F la thead  River-Mainstem 
F i s h e r i e s  use i s  ve ry  h i g h  i n  t h i s  sub-basin. A l a r g e  number 

o f  kokanee spawn i n  t h i s  s e c t i o n  - 16,279 spawners o r  28 pe rcen t  o f  t h e  
F la thead  d ra inage  spawning p o p u l a t i o n  i n  1983 ( B i o l o g i c a l  Resources 
Committee 1987). Juven i l es  o f  t h e  species use t h e  r i v e r  ( e s p e c i a l l y  t h e  
margins) f o r  r e a r i n g  and a d u l t  f i s h  o f  v a r i o u s  species r e s i d e  i n  t h i s  
s e c t i o n .  

Char t  10A i l l u s t r a t e s  t h e  changes i n  t h e  f l o w  regime t h a t  have 
occu r red  i n  t h e  F la thead  R i v e r  a t  a m o n i t o r i n g  l o c a t i o n  downstream f rom 

t h e  con f luence  w i t h  t h e  South Fork p r i o r  t o  and a f t e r  September 1951, 
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Table 10.2. Median f l ows ,  month ly  f l o w  recommendations, and t h e  o r i g i n a l  
f i l i n g  and f i n a l  c la imed ins t ream f l ows  by t h e  Montana 
Department o f  F i sh ,  W i l d l i f e  and Parks f o r  t h e  N o r t h  Fork o f  
t h e  F la thead  R i v e r  f rom Bowman Creek t o  t h e  I n t e r n a t i o n a l  
Boundarya . 

Time 
Per iod  

F1 ow O r  i g i  n a l  F i n a l  Med i an 

(m3/s)b (m3/s)C (m3/s)d ( m3/s ) e 
Recommendation F i l i n g  C la im F1 ow 

January 
February 
March 
A p r i l  1 t o  15 
A p r i l  16 t o  30 
May 1 t o  1 5  
May 16 t o  31 
June 1 t o  15 
June 16 t o  30 
J u l y  1 t o  15 
J u l y  16 t o  31 
August 
September 
October 
No v emb e r 
December 

21.2 
21.2 
21.2 
21 - 2  
31 - 1  
89.7 

154.6f 
153.9 
101 .o 
61.5 
36.2 
21.2 
21.2 
21.2 
21.2 
21.2 

17.7 
1 7 . 7  
17.7 
42.4 
42.4 
42.4 
42.4 
42.4 
42.4 
42.4 
42.4 
42.4 
42.4 
17.7 
1 7 . 7  
1 7 . 7  

17.7 
17.7 
17.7 
21.2 
31.1 
42.4 
42.4 
42.4 
42.4 
42.4 
36.2 
21.2 
21.2 
1 7 . 7  

1 7 . 7  
1 7 . 7  

18.3 
18.8 
20.3 
42.4 
97 .O 

206.7 
328.9 
341.6 
231.8 
156.2 

83.0 
47.8 
29.4 
28.2 
26.7 
21.7 

a Adapted f rom Montana Department o f  F i sh ,  W i l d l i f e  and Parks 1982. 
Der ived f rom t h e  we t ted  p e r i m e t e r  method and t h e  dominant d i scha rge  
concept.  
Flows as o r i g i n a l l y  f i l e d  by MDFWP i n  1970 December 22. 
Chosen as t h e  l owes t  o f  t h e  recommended o r  o r i g i n a l  f i l i n g  f l ows  by 
MDFWP. 

e Der ived f o r  t h e  39-year p e r i o d  o f  r e c o r d  (1941 t o  1979) f o r  t h e  USGS 
gauge s t a t i o n  on t h e  N o r t h  Fork near Columbia F a l l s .  
A f l o w  o f  511.3 m3/s (approx imate b a n k f u l  d i scha rge )  should be 
ma in ta ined  f o r  24 hours d u r i n g  t h i s  p e r i o d .  

Source: B i o l o g i c a l  Resources Committee 1987 
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Tab le  10.3. Median f l o w s ,  mon th l y  f l o w  recommendations, and t h e  o r i g i n a l  
f i l i n g  and f i n a l  c la imed  i n s t r e a m  f l o w s  by t h e  Montana 
Department o f  Fish, W i l d l i f e  and Parks f o r  the N o r t h  Fork  o f  
t h e  F l a t h e a d  R i v e r  f r o m  t h e  con f luence  o f  t h e  M i d d l e  Fork  t o  
Bowman Creeka. 

Time F low O r  i g i  n a l  F i n a l  Median 
P e r i o d  Recommendation F i l i n g  C l a i m  Flow 

(m3/s)b (m3/s)c (m3/s ) d  (m3/s)e 

January 
February  
March 
A p r i l  1 t o  1 5  
A p r i l  16 t o  30 
May 1 t o  15 
May 16 t o  31 
June 1 t o  15 
June 16 t o  30 
J u l y  1 t o  1 5  
J u l y  16  t o  31 
August 
September 
October 
November 
December 

39.6 
39.6 
39.6 
39.6 
50.0 

134.2 
227.1 
226.4 
154.6 

98.5 
57.8 
39.6 
39.6 
39.6 
39.6 
39.6 

f 

28.0 
28.0 
28.0 
74.3 
74.3 
74.3 
74.3 
74.3 
74.3 
74.3 
74.3 

74.3 
74.3 
28.0 
28.0 
28.0 

28.0 
28.0 
28.0 
39.6 
50.0 
74.3 
74.3 
74.3 
74.3 
74.3 
57.8 
39.6 
39.6 
39.6 
39.6 
39.6 

18.3 
18.8 
20.3 
42.4 
97 . O  

206.2 
328.9 
341.6 
231.8 
156.2 

83.0 
47.8 
29.4 
28.2 
26.7 
21.7 

a Adapted f r o m  Montana Department o f  F i s h ,  W i l d l i f e  and Parks 1982. 
b Der i ved  f r o m  t h e  we t ted  p e r i m e t e r  method and t h e  dominant d i s c h a r g e  

c 
d Chosen a s  t h e  l o w e s t  o f  t h e  recommended o r  o r i g i n a l  f i l i n g  f l o w s  by  

e D e r i v e d  f o r  t h e  39-year p e r i o d  o f  r e c o r d  (1941 t o  1979) f o r  t h e  USGS 

f A f l o w  o f  511.3 m3/s (app rox ima te  b a n k f u l  d i s c h a r g e )  shou ld  be 

concept .  
Flows as o r i g i n a l l y  f i l e d  by MDFWP i n  1970 December 22. 

MDFWP. 

gauge s t a t i o n  on t h e  N o r t h  Fork  near  Columbia F a l l s .  

m a i n t a i n e d  f o r  24 hours  d u r i n g  t h i s  p e r i o d .  

Source: B i o l o g i c a l  Resources Committee 1987 
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t h e  d a t e  o f  c l o s u r e  o f  t h e  c o f f e r  dam used i n  t h e  c o n s t r u c t i o n  o f  t h e  
Hungry Horse Dam. Char t  10A a l s o  i n d i c a t e s  t h e  p e r c e n t  o f  t i m e  

(occu r rences )  tha t  f l o w s  were l e s s  t h a n  99.1 m / s  ( a p p r o x i m a t e l y  
3500 c f s )  f o r  t h e  p e r i o d  o f  r e c o r d  f r o m  1922 t o  t h e  p r e s e n t ,  s p l i t  i n t o  
p r e -  and post-September 1951. Table 10.4 p r e s e n t s  t h e  a c t u a l  number o f  

occur rences  when f l o w s  were l e s s  t h a n  99.1 m / s .  For example, d u r i n g  
t h e  month o f  September, o f  t h e  720 d a i l y  f l o w s  recorded p r i o r  t o  
September 1951 ( 2 4  y e a r s ) ,  674 (93.6 p e r c e n t )  were l e s s  t h a n  99.1 m / s  
( d a t a  used were t a k e n  d i r e c t l y  f r o m  t h e  U.S. G e o l o g i c a l  Survey [USGS] 

computer f i l e ) .  S ince  t h e  dam has been i n  o p e r a t i o n  (September 1951), 
t h i s  has decreased t o  41.4 p e r c e n t .  The f i g u r e  o f  99.1 m / s  was chosen 
because t h i s  f l o w  i s  c u r r e n t l y  used i n  f i s h e r i e s  l o w  f l o w  s t u d i e s  
( d i s c u s s e d  l a t e r  i n  t h i s  s e c t i o n ) .  I n d i c a t i o n s  f rom Char t  10A a r e  t h a t  
t h e  Hungry Horse Dam has marked ly  improved t h e  f l o w  regime d u r i n g  t h e  
l o w - f l o w  months. 

I n  o r d e r  t o  p r o t e c t  t h e  kokanee spawning p o p u l a t i o n ,  a t t e m p t s  
were made t o  ensure t h a t  s u f f i c i e n t  wa te r  was a v a i l a b l e  t o  t h e  f i s h  
d u r i n g  l o w  f l o w  p e r i o d s  o f  t h e  year  (August  1986, J .  Vashro, Montana 
Department o f  F i s h ,  W i l d l i f e  and Parks,  K a l i s p e l l ,  Montana, pe rsona l  
communicat ion) .  Minimum f l o w s  o f  99.1 t o  127.4 m / s  (4500 c f s )  f rom 
October 1 5 t h  t h r o u g h  December 1 5 t h ,  and a minimum f l o w  o f  99.1 m / s  
f r o m  December 1 5 t h  t h r o u g h  A p r i l  3 0 t h  have been secured t h r o u g h  t h e  
North-West Power P l a n n i n g  Counc i l  t h r o u g h  1987 t o  ensure s u c c e s s f u l  
spawning, egg development and f r y  emergence i n  t h e  F la thead  R i v e r  
downstream f r o m  t h e  South Fork ( B i o l o g i c a l  Resources Committee 1987). 
Flow d a t a  c o l l e c t e d  by t h e  USGS a t  S t a t i o n  No. 12363000 on t h e  F l a t h e a d  
R i v e r  a t  Columbia F a l l s  showed t h a t  d u r i n g  t h e  p e r i o d  1982 October 16 t o  
1985 September 30, d a i l y  f l o w s  ( w i t h  one e x c e p t i o n )  have been g r e a t e r  
t h a n  t h e  99.1 m / s .  The e s t a b l i s h e d  minimum f l o w s  should h e l p  
a l l e v i a t e  f i s h e r i e s  problems r e l a t e d  t o  l o w  f l o w .  Flows as l o w  as 22.6 
m / s  (800  c f s )  had been recorded a t  t h i s  USGS s t a t i o n  i n  t h e  p a s t .  The 
p e r i o d  1982 t o  1987 i s  b e i n g  used as a m o n i t o r i n g  phase t o  s tudy  t h e  
v a l u e  o f  t h i s  minimum. I t I s  l i k e l y  t h a t  soon a f t e r  t h I s  s tudy  i s  
completed, f i n a l  recommendations r e g a r d i n g  minimum f l o w s  w i l l  be made 
(August 1986, J .  F r a l e y ,  Montana Department o f  F i s h ,  W l l d l i f e  and Parks, 
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Table 10.4. Low f l o w  occurrences i n  t h e  F la thead  R i v e r  downstream f rom 
t h e  South Fork conf luence,  p r e -  and post-September 1951. 

Month T o t a l  # D a i l y  # Occurrences Percent Occurrences 
Measurements < 99.1 m3/s < 99.1 m3/s 

January 

February 

March 

A p r i l  

May 

June 

J u l y  

August 

September 

October 

November 

December 

71 3a 

649 

71  3 

690 

744 

7 50 

806 

806 

7 20 

713 

690 

713 

1 054b 

961 

1054 

1020 

1054 

1020 

1054 

1054 

1050 

1054 

1020 

1054 

632a 

57 7 

578 

117 

0 

0 

34 

406 

674 

570 

469 

536 

31 gb 

393 

482 

149 

2 

0 

1 

238 

435 

320 

286 

249 

88. 6a 

88.9 

81 - 1  

17.0 

0.0 

0.0 

4.2 

50.4 

93.6 

79.9 

68.0 

75.2 

30. 2b 

40.9 

45.7 

14.6 

0.2 

0.0 

0.1 

22.6 

41.4 

30.4 

28.0 

23.6 

a Column r e f e r s  t o  pre-September 1951 data.  

Column r e f e r s  t o  post-September 1951 da ta .  

Source: U.S. Geo log ica l  Survey Data. 
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K a l i s p e l l ,  Montana, pe rsona l  communication). A d e l i c a t e  "ba lanc ing  a c t "  
may be r e q u i r e d ,  e s p e c i a l l y  i n  a drought  year,  i n  r e l e a s i n g  s u f f i c i e n t  
water  f rom t h e  Hungry Horse Dam t o  meet f i s h e r i e s  requirements i n  t h e  
s tudy area w h i l e  s t i l l  m a i n t a i n i n g  adequate r e s e r v o i r  l e v e l s  f o r  o t h e r  
uses. 

J u v e n i l e  f i s h  u s i n g  r i v e r  margins can be s t randed by r a p i d l y  
i n c r e a s i n g  o r  dec reas ing  f l o w s  i n  t h e  F la thead  River-Mainstem as a r e s u l t  
o f  sudden changes i n  d ischarges f rom t h e  dam, e s p e c i a l l y  d u r i n g  l ow  f l o w  
p e r i o d s .  Egg s u r v i v a l  would a l s o  s u f f e r  by dewater ing some marg in 
areas.  Numerous examples o f  r a p i d  f l o w  changes f rom one day t o  t h e  n e x t  
a r e  apparent from t h e  USGS f l o w  data,  and s t u d i e s  on t h e  e f f e c t s  o f  these 
changes on f i s h  p o p u l a t i o n s  a r e  c o n t i n u i n g  (Clancey and F r a l e y  1986). 

Day-to-day changes i n  water  temperature (USGS d a t a )  can occur 
w i t h  t h e  r a p i d  f l o w  a l t e r a t i o n s ;  t h e  s i g n i f i c a n c e  t o  f i s h  has n o t  been 
documented i n  t h e  s tudy area.  Water temperature i s  impor tan t  i n  
i n i t i a t i n g  spawning behaviour .  I t  may prove d e t r i m e n t a l  t o  t h e  f i s h  
p o p u l a t i o n  should " f a l s e  s t a r t s "  occur,  as a r e s u l t  o f  temperature 
f l u c t u a t i o n s ,  b e f o r e  n a t u r e  in tended.  The r e s e r v o i r  water  would no rma l l y  
be warmer i n  w i n t e r  t han  t h e  s t ream temperature.  A r a p i d  r e l e a s e  f rom 
t h e  dam migh t  i n c r e a s e  t h e  stream temperature downstream i n  t h e  F la thead  
R i v e r  and adve rse ly  a f f e c t  f i s h .  

A s i g n i f i c a n t  number o f  water  use p e r m i t s  have been issued i n  
t h i s  s e c t i o n  o f  t h e  F la thead  R i v e r ,  b u t  i n d i c a t i o n s  t o  d a t e  a r e  t h a t  no 
problems have occu r red  w i t h  l a c k  o f  water  f o r  i r r i g a t i o n  purposes (August 
1986, J .  Vashro, Montana Department o f  F i sh ,  W i l d l i f e  and Parks, 
K a l i s p e l l ,  Montana, personal  communicat ion).  I t  i s  a l s o  understood t h a t  
i n s t r e a m  f l ows  have been secured t o  ensure t h e  p r o t e c t i o n  o f  f i s h e r y  f l o w  
requi rements f rom f u t u r e  consumptive uses (August,  1986, J .  F r a l e y ,  
Montana Department o f  F i s h ,  W i l d l i f e  and Parks, K a l i s p e l l ,  Montana, 
personal  communication). The amount o f  water  wi thdrawn f o r  domestic use 
i s  u n l i k e l y  t o  s i g n i f i c a n t l y  a f f e c t  f l o w  i n  t h e  F la thead  River-Mainstem. 

Table 10.1 i n d i c a t e s  t h a t  t i m b e r  h a r v e s t i n g  cou ld  impact as 
much as 6.4 pe rcen t  o f  t h e  l a n d  area i n  t h i s  sub-basin over t h e  n e x t  f ou r  
t o  s i x  years.  Even though t h i s  i s  t w i c e  as much as c o u l d  p o t e n t i a l l y  
e x i s t  I n  t h e  N o r t h  Fork,  F la thead  R i v e r  i n  Montana sub-basin I t 1 s  s t i l l  
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u n l i k e l y  t o  s i g n i f i c a n t l y  a f f e c t  f l o w s  i n  t h e  F la thead  River-Mainstem 
sub-basin.  

10.3 SUMMARY 
Under p resen t  c o n d i t i o n s ,  water  q u a n t i t y  appears adequate f o r  

t h e  water  uses c u r r e n t l y  o c c u r r i n g  i n  t h e  t h r e e  des ignated sub-basins.  
F i s h e r i e s  concerns,  e s p e c i a l l y  under l o w - f l o w  c o n d i t i o n s ,  appear t o  have 
been reduced w i t h  t h e  secu r ing  o f  c la ims  f o r  i n s t r e a m  uses i n  t h e  Nor th  
Fork,  F la thead  R i v e r  I n  Montana and t h e  99.1 m / s  f l o w  f rom October t o  
A p r i l  i n  t h e  F la thead  River-Mainstem. I t i s  l i k e l y  t h a t  c u r r e n t  minimum 
f l o w s  w i l l  o n l y  s u s t a i n  e x i s t i n g  f i s h  p o p u l a t i o n s .  Increased and more 
s t a b l e ,  f l ows  a t  c e r t a i n  t imes o f  t h e  year  may be r e q u i r e d  t o  o p t i m i z e  
f i s h e r i e s  p r o d u c t i o n .  

Timber h a r v e s t i n g  can a f f e c t  water  q u a n t i t y  a t  l o c a l  s i t e s  b u t  
no rma l l y  i n  t h e  o r d e r  o f  25 pe rcen t  o f  a watershed must be r e c e n t l y  
c l e a r - c u t  f o r  f l o w  a l t e r a t i o n s  t o  become apparent.  None o f  t h e  t h r e e  
des ignated sub-basins reviewed come anywhere c l o s e  t o  approaching t h i s  
f i g u r e .  The o t h e r  des ignated sub-basins i n  t h e  Basin a r e  a l l  w e l l  below 
t h i s  25 pe rcen t  f i g u r e .  The South Fork,  F la thead  R i v e r  and t h e  W h i t e f i s h  
R i v e r / S t i l l w a t e r  R i v e r  des ignated sub-basins c o n t a i n  t h e  h i g h e s t  
percentages o f  p o t e n t i a l l y  committed ha rves ted  l a n d  area, 10.6 and 13.7 
pe rcen t ,  r e s p e c t i v e l y .  I t  should be r e a l i z e d ,  however, t h a t  t h i s  i s  a 
continuum, i . e . ,  t h a t  decades o f  t i m b e r  h a r v e s t i n g  have occurred and i t  
would be an ex t reme ly  d i f f i c u l t  t ask  t o  analyze t h e  cumu la t i ve  e f f e c t s  o f  
c u t t i n g  and r e f o r e s t a t i o n .  

3 
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11. SUITABILITY OF E X I S T I N G  WATER QUALITY FOR THE CURRENT AND/OR 
COMMITTED SOCIO-ECONOMIC A C T I V I T I E S  OF THE FLATHEAD R I V E R  BASIN. 

11.1 INTRODUCTION 
The o b j e c t i v e  o f  t h i s  chap te r  i s  t o  e v a l u a t e  e x i s t i n g  water  

q u a l i t y  i n  terms o f  g e n e r a l i z e d  water  uses i n  s e l e c t e d  des ignated 
sub-basins.  No a t tempt  i s  made t o  d i s t i n g u i s h  between c h a r a c t e r i s t i c s  
which a r e  n a t u r a l  and those which a r e  due t o  man-made p e r t u r b a t i o n s .  A l l  
water  uses have been grouped i n t o  t h e  f i v e  f o l l o w i n g  c a t e g o r i e s :  

1 .  D r i n k i n g  and food p rocess ing  
2.  Aquat ic  l i f e  
3.  L i v e s t o c k  w a t e r i n g  
4. I r r i g a t i o n  
5 .  Rec rea t ion  and a e s t h e t i c s  
C r i t e r i a  designed t o  p r o t e c t  these water  uses were s e l e c t e d  t o  

enable assessment o f  water  q u a l i t y .  Only water  q u a l i t y  da ta  presented i n  
t h e  Water Q u a l i t y  and Q u a n t i t y  Committee Data Report  (1986) were 
reviewed. The a n a l y s i s  was r e s t r l c t e d  t o  t h e  two sub-basins whose water  
q u a l i t y  may be s u b j e c t  t o  i n f l u e n c e s  f rom t h e  proposed Sage Creek Coal 
L i m i t e d  mine; t h e  N o r t h  Fork,  F la thead  R i v e r  i n  Montana ( r e f e r  t o  
Chapter 3) and t h e  F la thead  River-Mainstem ( r e f e r  t o  Chapter 7 ) .  

Each water  q u a l i t y  c h a r a c t e r i s t i c  f o r  which b a s e l i n e  da ta  were 
a v a i l a b l e  i n  t h e  WQQC (1986) was reviewed i f  a c r i t e r i o n  c o u l d  be found 
and i f  t h e  c h a r a c t e r i s t i c  had s i g n i f i c a n t  p o t e n t i a l  impact on water  use. 
C r i t e r i a  were s e l e c t e d  f rom t h e  most a p p r o p r i a t e  sources p r e f e r a b l y  t h e  
Water Q u a l i t y  Sub-Committee Report ,  U.S. Environmental  P r o t e c t i o n  Agency, 
U n i t e d  S ta tes  Safe D r i n k i n g  Water Act  and t h e  Montana Water Q u a l i t y  Act.  
Only i f  these sources d i d  n o t  p r o v i d e  a c r i t e r i o n  were o t h e r  sources 
se lec ted .  C r i t e r i a  based on changes r e l a t i v e  t o  background water  q u a l i t y  
c o u l d  n o t  be used because i t  was I’backgroundl1 t h a t  was b e i n g  assessed. 
The s e l e c t i o n  o f  t h e  c r i t e r i a  i n  Table 11.1 does n o t  rep resen t  
endorsement f o r  t h i s  o r  any o t h e r  a p p l i c a t i o n .  These c r i t e r i a  were 
employed o n l y  as an a i d  t o  screen o u t  water  q u a l i t y  c h a r a c t e r i s t i c s  which 
p o t e n t i a l l y  impact water  uses and which r e q u i r e  more d e t a i l e d  
e v a l u a t i o n .  E v a l u a t i o n  o f  these water  q u a l i t y  c h a r a c t e r i s i t c s  
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was at tempted here,  a l t hough ,  due t o  v a r i o u s  l i m i t a t i o n s  (d i scussed  i n  
each s e c t i o n ) ,  t h e  i n t e r p r e t a t i o n  was sometimes i n c o n c l u s i v e .  

11.2 WATER QUALITY SCREENING 
Data f o r  34 water  q u a l i t y  c h a r a c t e r i s t i c s  were screened u s i n g  

t h e  c r i t e r i a  i n  Table 11.1. Twenty- f ive o f  t h e  c h a r a c t e r i s t i c s  met t h e  
c r i t e r i a .  The remain ing n i n e  a r e  d iscussed f u r t h e r .  

W i th  t h e  e x c e p t i o n  o f  f e c a l  c o l i f o r m ,  t h e  c r i t e r i a  used f o r  
d r i n k i n g  and food p rocess ing  were i n tended  f o r  f i n i s h e d  water  ( i . e . ,  
a f t e r  t r e a t m e n t ) .  I t  i s  assumed t h a t  s imple water  t rea tmen t  systems 
l i k e l y  t o  be employed i n  t h i s  r e g i o n  w i l l  n o t  s i g n i f i c a n t l y  a l t e r  most 
v a r i a b l e s  w i t h  t h e  e x c e p t i o n  o f  b a c t e r i a  and t u r b i d i t y  ( i n c l u d i n g  
suspended sediment) .  Therefore,  these c r i t e r i a  a r e  a p p l i e d  t o  raw waters 
i n  t h i s  a n a l y s i s .  

Many o f  t h e  me ta l  c r i t e r i a  f o r  a q u a t i c  l i f e  va ry  depending on 
water  hardness, w i t h  c r i t e r i a  becoming l e s s  s t r i n g e n t  as hardness 
i nc reases .  Background hardness v a r i e s  f rom 67 t o  170 mg/L (as  CaC03), 
depending on season and l o c a t i o n .  To s i m p l i f y  t h e  a n a l y s i s ,  hardness was 
assumed t o  be 100 mg/L ( a s  CaC03) when s e l e c t i n g  c r i t e r i a .  

Both t h e  t o t a l  and t h e  d i s s o l v e d  f r a c t l o n s  o f  a l l  meta ls  were 

screened. However, a meta l  c r i t e r i o n  was n o t  cons idered t o  have been 
exceeded unless t h e  d i s s o l v e d  f r a c t i o n  exceeded t h e  c r i t e r i o n .  Th is  
procedure was considered necessary due t o  t h e  presence o f  s i g n i f i c a n t  
c o n c e n t r a t i o n s  o f  suspended sediment which can account f o r  l a r g e  
q u a n t i t i e s  o f  b i o l o g i c a l l y  u n a v a i l a b l e  me ta l s  measured by t o t a l  a n a l y s i s .  

The f o l l o w i n g  a r e  v a r i a b l e s  which d i d  n o t  meet t h e  c r i t e r i a ,  

1 .  Aluminum 6. S t ress  Index 
2.  Cadmlum 7 .  T u r b i d i t y  
3. Chromlum 8. Oxygen 
4. Lead 9. T o t a l  i n o r g a n i c  n i t r o g e n  
5 .  Suspended Sediment 

and a r e  d iscussed f u r t h e r :  

11.3 ALUMINUM 
D isso lved  aluminum exceeds t h e  0.05 mg/L d r i n k i n g  water  

c r i t e r i o n .  T h i s  i s  a ve ry  s t r i n g e n t  c r q t e r i o n  and i s  commonly exceeded 



Table 11.1. Selected criteria and references (criteria in mg/L or as indicated, references in brackets). 

Recreation and 
Aquatic Life Livestock Watering Irr i gat i on Aes thet i cs 

Drinking and 
Food Processing 

Periphyton N/A 
Fecal colifo 
Fecal colifo 
Colour 

Suspended Sediment N/A 

50 org/100 mL (12) 
200 org/100 mL (12) 
15 C.U. (17) 

Turbidity 5 NTU ( 1) 

100 mg/mC (1 1) N/A N/A 50 mg/mc (11) 
N/A 50 org/100 mL (12) 50 org/100 mL (12) 50 org/100 mL (12) 

200 org/100 mL (12) 200 org/100 mL (12) 200 org/100 mL (12) 
N/A N/A N/A 15.0 ( 7) 
N/A N/A N/A 50 NTU (20) 
25.0 (14) N/A N/A N/A 

Stress Index 
Hardness 
pH (lab and field) 
Oxygen 
Sulphate 
Ortho Phosphorus 
Total .Phosphorus 
Amnonia-N 
Ni tri te-N 
Ni trate-N 
Total inorganic 

Aluninun 
Arsenic 
Bariyn 
Ca&l um 
Chmniun 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
krcury 
1401 ybdenun 
Nickel 
Sel eni un 
Silver 
Sodium 
Zinc 

N i t rogen 

N/A 
200 
6.5 to 
N/A 
250 
N/A 
N/A 
0.5 

< 6  ii3j 
N/A 
6.5 to 8.5 (13) 
9.0 (13) 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
4.5 to 9 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
1 .o 
10 

0.04 
0.10 
N/A 
N/A 
0.01 
N/A 
N/A 
0.5 
N/A 
0.05 
N/A 
N/A 
N/A 
N/A 
0.2 ( 6) 
0.05 ( 6) 
N/A 
N/A 
5.0 ( 6) 

6.5 to 8.3 ( 4) 8.5 

N/A 
N/A 
Variable (15) 

1 .o 
10.0 

0.012 ii3j 
40 (21) 

0.04 (13) 
0.15 (18) 

10 
100 

(21) 
(21) 

N/A 
0.05 

N/A 
5.0 
0.2 
N/A 
0.05 
1 .o 
1 .o 
0.5 
N/A 
0.5 
N/A 
N/A 
0.01 
N/A 
N/A 
0.05 
N/A 
N/A 
25.0 

N/A 
5.0 

0.05 
1 .o 
0.01 

0.19 iisj 
N/A 
0.001 

0.1 
N/A 
0.01 

0.05 
N/A 

0.10 
0.05 
0.2 
5.0 
5.0 
N/A 
0.2 
N/A 
0.01 
0.2 

1 .o 
0.3 
0.05 
100 
0.05 
0.002 
0.25 
0.2 
0.01 
0.05 
20.0 
5.0 

0.02 
N/A 
N/A 
1 .o 

0.001 
O.OOO1 ( 6) 
N/A 
0.05 ( 6) 

aNorth Fork (upstream of the confluence with Middle Fork). 
binstem Flathead River (between Hiddle Fork and Flathead Lake). 
CCri teria varies according to tenperature and pH. 
N/A - Not applicable or not available. 

Source: 1. Health and Welfare Canada !978 
2. U.S. Enviromntal Protection Agency 1976 
3. Pmerican Fisheries Socjety 1979 
4. National Academy of Sciences 1972 
5. D.H. Cullen and P.E. Be!liveau 1982 
6. Enviroment Canada (Series of reports 1979 to 1983) 
7. Department of Environment, Inland Waters Branch 1972 
8. International Joint Carmission 1982 
9. L. Swain 1985 
10. Health and Welfare Canada 1978 

11. R.N. Nordin 1985 
12. Hontana Water Quality Act 
13. 
14. 
15. 
16. 
17. 
18. 
19. h r i c a n  Water Works Association 1986 
20. Health and Welfare Canada 1983 
21. Nordin, R.N. L.W. Pannen 1986 

Water Quality Criteria Sub-cannittee 1987 
European. Inland Fisheries Advisory Carmission 1964 
U.S. Enviromental Protection Agency 1986(a) 
U.S. Enviromntal Protection Agency 1970 
U.S. Envjromental Protection Agency 1979 
U.S. .Enviromntal Protection Agency 1986(b) 
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even i n  u n p o l l u t e d  waters .  Approx imate ly  14 pe rcen t  o f  samples 

c o n t a i n i n g  d e t e c t a b l e  aluminum exceeded t h i s  c r i t e r i o n  w i t h  a maximum 
va lue  o f  0.174 mg/L. L i t t l e  i s  known about aluminum t o x i c i t y  t o  humans; 
aluminum i n t a k e  may be assoc ia ted  w i t h  A lzhe imer ' s  d isease and i s  ha rmfu l  
a t  ve ry  l ow  l e v e l s  t o  p a t i e n t s  r e c e i v i n g  a r t i f i c a l  k idney  d i a l y s i s  
t rea tmen t .  For  genera l  d r i n k i n g  water  purposes a c r i t e r i o n  o f  0.2 mg/L 
may be more r e a l i s t i c ;  t h i s  c r i t e r i o n  i s  n o t  exceeded. 

The a q u a t i c  l i f e  c r i t e r i o n  o f  0.15 mg/L i s  exceeded f o r  
d i s s o l v e d  aluminum i n  2 ou t  o f  122 samples. Th is  I s  n o t  considered 
s i g n i f i c a n t  due t o  t h e  l ow  frequency o f  occurrence. 

Based on e x i s t i n g  water  uses, p resen t  aluminum concen t ra t i ons  
should n o t  a f f e c t  any water  uses w i t h  t h e  excep t ion  o f  be ing  u n s u i t a b l e  
f o r  use i n  a r t i f i c i a l  k idney  d i a l y s i s .  

11.4 CADMIUM 
D isso lved  cadmium c o n c e n t r a t i o n s  exceed t h e  0.001 mg/L a q u a t i c  

l i f e  c r i t e r i o n  f r e q u e n t l y .  D isso lved  cadmium ranged f rom <0.0001 mg/L t o  
0.009 mg/L. O f  133 analyses, 82 pe rcen t  were below d e t e c t i o n .  Almost 
a l l  o f  t h e  rema in ing  d e t e c t a b l e  va lues exceeded t h e  c r i t e r i o n .  

There does n o t  appear t o  be any geograph ica l  t r e n d  f o r  exceeding 
t h e  a q u a t i c  l i f e  c r i t e r i o n .  The c r i t e r i o n  i s  exceeded a t  a l l  s i t e s  where 
da ta  i s  a v a i l a b l e  i n c l u d i n g  t h e  da ta  s i t e  a t  t h e  I n t e r n a t i o n a l  Boundary, 
and a t  t h e  two s i t e s  near Columbia F a l l s ,  The impact on a q u a t i c  l i f e  and 
consumers o f  f i s h  r e s u l t i n g  f rom these cadmium l e v e l s  cannot be assessed 
w i t h i n  t h e  scope o f  t h i s  rev iew.  

11.5 CHROMIUM 
D isso lved  chromium ranges f rom 0.0001 t o  0.03 mg/L. 

U n f o r t u n a t e l y ,  t h e  d e t e c t i o n  l i m i t  o f  0.02 mg/L used f o r  a l a r g e  p o r t i o n  
o f  t h e  analyses exceeded t h e  a q u a t i c  l i f e  c r i t e r i o n  o f  0.01 mg/L. About 
11 pe rcen t  o f  t h e  106 measurements con ta ined  d e t e c t a b l e  chromium, o n l y  
t h e  maximum va lue  o f  0.03 mg/L exceeded t h e  c r i t e r i o n .  The remainder o f  
t h e  d e t e c t a b l e  va lues were 0.01 mg/L o r  l e s s .  

A l though t h e r e  i s  u n c e r t a i n t y  as t o  t h e  a c t u a l  chromium 

c o n c e n t r a t i o n  due t o  the  d e t e c t i o n  l i m i t a t i o n s ,  i t  appears u n l i k e l y  t h a t  
chromium exceeds t h e  a q u a t i c  l i f e  c r i t e r i o n  t o  any s i g n i f i c a n t  e x t e n t .  
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11.6 LEAD 
The a q u a t i c  l i f e  c r i t e r i o n  o f  0.003 mg/L has been exceeded 

f r e q u e n t l y .  D isso lved  l e a d  ranged f rom <0.0005 mg/L t o  a maximum o f  
0.024 mg/L. The d e t e c t i o n  l i m i t s  were g e n e r a l l y  0.001 mg/L and 
0.002 mg/L, w i t h  52 pe rcen t  o f  a l l  va lues b e i n g  below d e t e c t i o n .  O f  t h e  
remain ing d e t e c t a b l e  l e a d  c o n c e n t r a t i o n s ,  28 pe rcen t  exceeded t h e  a q u a t i c  
l i f e  c r i t e r i o n .  There does n o t  appear t o  be any geographica l  t r e n d  as 
t h e  c r i t e r i o n  was f r e q u e n t l y  exceeded a t  t h e  I n t e r n a t i o n a l  Boundary and 
a t  t h e  two s i t e s  near Columbia F a l l s .  

The 0.003 mg/L c r i t e r i o n  proposed by EPA i s  in tended t o  
rep resen t  t h e  maximum accep tab le  four-day mean va lue.  EPA a l s o  proposes 
a 0.08 mg/L c r i t e r i o n  as a one-hour mean. Sampling f requency was n o t  
adequate t o  determine how l o n g  these h i g h  l e a d  c o n c e n t r a t i o n s  p e r s i s t e d .  
The h i g h e s t  va lue  recorded was 0.024 mg/L; w e l l  below t h e  h i g h e r  
c r i t e r i o n .  

11.7 SUSPENDED SEDIMENT 
Suspended sediment and t u r b i d i t y  a r e  h i g h l y  c o r r e l a t e d  

measurements. Suspended sediment i s  a d i r e c t  measurement o f  t h e  mass o f  
p a r t i c u l a t e  m a t t e r  ( m a i n l y  i n o r g a n i c  sediment) i n  suspension. T u r b i d i t y  
i s  a measure o f  t h e  l i g h t  s c a t t e r i n g  p r o p e r t y  o f  water ,  which l a r g e l y  
r e s u l t s  f rom t h e  presence o f  p a r t i c u l a t e  m a t t e r .  T u r b i d i t y  i s  an 
approx ima t ion  o f  apparent water  c l a r i t y  and i s ,  t h e r e f o r e ,  u s e f u l  f o r  
assessment o f  t h e  s u i t a b i l i t y  o f  water  f o r  r e c r e a t i o n a l ,  a e s t h e t i c  and 
d r i n k i n g  uses ( r e f e r  t o  S e c t i o n  11.9).  Suspended sediment measurements 
a re ,  however, g e n e r a l l y  p r e f e r a b l e  f o r  water  q u a l i t y  assessment I n  terms 
o f  a q u a t i c  l i f e  uses. 

The Water Q u a l i t y  C r i t e r i a  Sub-committee has developed c r i t e r i a  
t o  f a c i l i t a t e  assessment o f  t h e  impact o f  f u r t h e r  increases i n  suspended 
sediment on a q u a t i c  l i f e .  These c r i t e r i a  a r e  v a r i a b l e  depending on 
background l e v e l s  and cannot be used t o  e v a l u a t e  e x i s t i n g  suspended 
sediment l e v e l s .  To enable t h e  assessment o f  e x i s t i n g  water  q u a l i t y ,  t h e  
f r e q u e n t l y  used f i x e d  c r i t e r i o n  o f  25 mg/L suspended sediment was 
se 1 ec t e d  . 

The 25 mg/L suspended sediment c r i t e r i o n  has been exceeded 
f r e q u e n t l y  i n  t h e  N o r t h  Fork,  F la thead  R i v e r  i n  Montana and F la thead  
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River-Mainstem. The c r i t e r i o n  I s  c o n s i s t e n t l y  exceeded by a l a r g e  marg in 
d u r i n g  t h e  A p r i l ,  May, and June f r e s h e t  p e r i o d .  The mean month ly  values 
f o r  t h e  p e r i o d  o f  r e c o r d  d u r i n g  f r e s h e t  range f rom 20 mg/L t o  250 mg/L. 
Maximum month ly  va lues d u r i n g  f r e s h e t  range f rom about 100 t o  1600 mg/L. 

Values above t h e  c r i t e r l o n  have been r e p o r t e d  i n  a l l  months o f  
t h e  year .  The mean month ly  va lues f o r  t h e  p e r i o d  o f  reco rd  d u r i n g  t h e  
non- f reshe t  months does n o t  exceed 15 mg/L. Maximum month ly  values 
d u r i n g  non- f reshe t  months v a r i e s  f rom about 10 t o  300 mg/L. 

The h i g h  suspended sediment c o n c e n t r a t i o n s  which occur 
th roughou t  t h e  N o r t h  Fork,  F la thead  R i v e r  i n  Montana and F la thead  
River-Mainstem, p a r t i c u l a r l y  d u r i n g  non- f reshe t  months, i s  l e s s  than  
i d e a l  f o r  a q u a t i c  l i f e ,  and rep resen ts  a s t r e s s  f a c t o r  t o  f i s h .  

11.8 STRESS I N D E X  (S.I.) 
The s t r e s s  index i s  c a l c u l a t e d  as t h e  n a t u r a l  l o g a r i t h m  o f  t h e  

p roduc t  o f  suspended sediment (mg/L) and t h e  d u r a t i o n  o f  exposure 
( h o u r s ) .  Values below 6 rep resen t  min imal  s t r e s s ,  values between 6 and 
12 rep resen t  s u b l e t h a l  s t r e s s  and va lues between 12 and 18 a r e  u s u a l l y  
l e t h a l .  S.I. values d u r i n g  f r e s h e t  a t  t h e  I n t e r n a t i o n a l  Boundary and 
near Columbia F a l l s  were es t ima ted  t o  be between 11 and 12. 

A p p l i c a t i o n  o f  t h e  S . I .  t o  e x l s t l n g  water  q u a l i t y  da ta  suggest 
t h a t  suspended sediment l e v e l s  assoc ia ted  w i t h  f r e s h e t  c o n d i t i o n s  
rep resen t  a s i g n i f l c a n t  n a t u r a l  s t r e s s .  E x i s t i n g  f i s h  p r o d u c t i o n  may, 
t h e r e f o r e ,  be lower  than  i t  would under more i d e a l  c i rcumstances and/or 
o n l y  f i s h  species ( o r  races)  which a r e  t o l e r a n t  o f  p e r s i s t e n t l y  h l g h  
l e v e l s  o f  suspended sediment can succeed. 

11.9 T U R B I D I T Y  
A s  a r e s u l t  o f  s p r i n g  f r e s h e t  and w i n t e r  s to rm events ,  b o t h  t h e  

d r i n k i n g  water  and r e c r e a t i o n / a e s t h e t i c s  c r i t e r i a  f o r  t u r b i d i t y  a r e  
exceeded f r e q u e n t l y .  The d r i n k i n g  water  c r i t e r i o n  used i s  5 NTU 's  and 
t h e  r e c r e a t i o n / a e s t h e t i c  c r i t e r i o n  used i s  50 NTU's. Dur ing  f r e s h e t ,  
t u r b i d i t y  va lues up t o  200 N T U ' s  have been recorded a t  t h e  I n t e r n a t i o n a l  
Boundary. F u r t h e r  downstream, near t h e  i n f l o w  t o  F la thead  Lake a t  H o l t ,  
t u r b i d i t y  up t o  615 NTU's  have been recorded. Mean t u r b i d i t y  d u r i n g  
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these p e r i o d s  g e n e r a l l y  v a r i e s  from 10 t o  50 NTU 's  throughout  t h e  N o r t h  
Fork,  F la thead  R i v e r  i n  Montana and F la thead  River-Mainstem. 

The 5 N T U ' s  c r i t e r i o n  f o r  d r i n k i n g  water  i s  i n tended  t o  a p p l y  
t o  f i n i s h e d  water  and can app ly  t o  raw water  i f  no t rea tmen t  i s  used. 
Community wa te r  supply  systems r o u t i n e l y  t r e a t  raw water  c o n t a i n i n g  up t o  
25 N T U ' s  and ach ieve  t h e  5 NTU's c r i t e r i o n .  I n d i v i d u a l  home t rea tmen t  
systems, however, cannot produce water  c o n t a i n i n g  l e s s  than  5 NTU 's  g i v e n  
t h e  t u r b i d i t y  which occurs n a t u r a l l y  i n  t h e  N o r t h  Fork,  F la thead  R i v e r  i n  
Montana and F la thead  River-Mainstem. Therefore,  e x i s t i n g  t u r b i d i t y  
rep resen ts  a major  l i m i t a t i o n  on t h e  use o f  t h e  F la thead  R i v e r  f o r  
d r i n k i n g  water  uses. 

The 50 NTU 's  c r i t e r i o n  s e l e c t e d  f o r  r e c r e a t i o n / a e s t h e t i c  uses 
i s  m a i n l y  i n tended  t o  d e f i n e  accep tab le  water  c l a r i t y  f o r  s a f e  and 
e n j o y a b l e  b a t h i n g  and swimming. I t  i s  assumed t h a t  boa t ing ,  f l o a t i n g ,  
f i s h i n g ,  v i e w i n g  and o t h e r  w a t e r - r e l a t e d  a c t i v i t i e s  w i l l  a l s o  be 
n e g a t i v e l y  impacted by t u r b i d i t y  va lues i n  excess o f  50 N T U ' s .  The 
h i g h e s t  t u r b i d i t y  va lues occur  d u r i n g  f r e s h e t  and w i n t e r  storms; values 
exceeding t h e  c r i t e r i o n  can p e r s i s t  f o r  seve ra l  consecu t i ve  days and 
presumably weeks. T u r b i d i t y  va lues g r e a t e r  t han  50 NTU 's  have been 
recorded d u r i n g  March, A p r i l  May, June, August and December. Th is  
suggests t h a t  t h e  c r i t e r i o n  can p o t e n t i a l l y  be exceeded d u r i n g  any month 
o f  t h e  yea r .  The r e c r e a t i o n a l  and a e s t h e t i c  va lues o f  t h e  N o r t h  Fork,  
F la thead  R i v e r  i n  Montana and Flathead-Mainstem a r e  p r e s e n t l y  l i m i t e d  by 
t h i s  t u r b i d i t y  on a seasonal b a s i s .  

11.10 OXYGEN 

D isso lved  oxygen c o n c e n t r a t i o n s  i n  t h e  water  column l e s s  than  
t h e  a q u a t i c  l i f e  c r i t e r i o n  o f  9.0 my/L have been recorded d u r i n g  J u l y  and 
August a t  t h e  I n t e r n a t i o n a l  Boundary and a t  Columbia F a l l s .  The minimum 
recorded va lue  was 8 . 4  mg/L. The 9.0 mg/L c r i t e r i o n  i s  in tended t o  app ly  
as a seven-day mean; f o r  s h o r t e r  p e r i o d s  8.0 mg/L i s  cons idered 
accep tab le .  Sampling f requency i s  inadequate t o  determine how l o n g  these 
low  va lues p e r s i s t e d .  

C u t t h r o a t  a l e v i n s  a r e  i n  t h e  stream g r a v e l  i n  J u l y  and a r e  
ex t reme ly  s e n s i t i v e  t o  l ow  oxygen d u r i n g  t h i s  p e r i o d .  I n t r a g r a v e l  oxygen 
c o n c e n t r a t i o n s  may be about 3 mg/L lower  than  t h e  o v e r l y i n g  water .  
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E x i s t i n g  oxygen c o n c e n t r a t i o n s  may, t h e r e f o r e ,  o c c a s i o n a l l y  rep resen t  a 
s t r e s s  f a c t o r ,  l i m i t i n g  t h e  f e c u n d i t y  o f  c u t t h r o a t  t r o u t  I n  t h e  N o r t h  
Fork,  F la thead  R i v e r  i n  Montana and F la thead  River-Mainstem. 

11 .ll TOTAL I N O R G A N I C  NITROGEN ( T I N )  
T o t a l  i n o r g a n i c  n i t r o g e n  i s  d e f i n e d  he re  as t h e  sum o f  n i t r a t e ,  

n i t r i t e  and ammonia. The 0.04 mg/L c r i t e r i o n  f o r  t h e  p r o t e c t i o n  o f  
a q u a t i c  l i f e ,  and r e c r e a t i o n  and a e s t h e t i c s ,  I s  f r e q u e n t l y  exceeded a t  
a l l  s i t e s  i n  t h e  N o r t h  Fork and F la thead  River-Mainstem. The i n d i v i d u a l  
c o n c e n t r a t i o n s  o f  n i t r a t e  and ammonia a l s o  exceed t h i s  c r i t e r i o n .  The 40 
mg/L c r i t e r i o n  f o r  n i t r a t e  i n  Table 11.1 i s  i n tended  t o  p r o t e c t  a q u a t i c  
l i f e  a g a i n s t  d i r e c t  t o x i c  e f f e c t s .  Th i s  c r i t e r i o n  i s  n o t  exceeded. 

The 0.04 mg/L c r i t e r i o n  rep resen ts  an approx ima t ion  o f  t h e  
minimum T I N  c o n c e n t r a t i o n  r e q u i r e d  t o  suppor t  t h e  maximum growth r a t e  o f  
p e r i p h y t o n  i n  t h e  absence o f  o t h e r  growth l i m i t i n g  f a c t o r s .  Excessive 
p e r i p h y t o n  growth can i n t e r f e r e  w i t h  f i s h  spawning and can have a 
n e g a t i v e  impact on r e c r e a t i o n  and a e s t h e t i c  values. Pe r iphy ton  biomass 
i s  r e g u l a t e d  by t h e  seasonal dynamics o f  T IN ,  phosphorus and seve ra l  
o t h e r  p h y s i c a l  f a c t o r s  such as t u r b i d i t y ,  f l o w  r a t e  and t h e  s c o u r i n g  
a c t i o n  o f  sediment movement. I n t e r p r e t a t i o n  o f  t h e  s i g n i f i c a n c e  o f  T I N  
cannot be made i n  i s o l a t i o n  o f  t hese  f a c t o r s .  

The ve ry  l i m i t e d  p e r i p h y t o n  biomass da ta  found I n  t h e  WQQC Data 
Report  does i n d i c a t e  t h a t  e x i s t i n g  biomass l e v e l s  i n  t h e  N o r t h  Fork and 
F la thead  River-Mainstem a r e  w e l l  below t h e  biomass c r i t e r i o n  f o r  a q u a t i c  
l i f e ,  r e c r e a t i o n  and a e s t h e t i c s ,  t h e r e f o r e ,  t h e  exceedance o f  t h e  T I N  
c r i t e r i o n  has l i t t l e  s i g n i f i c a n c e  t o  e x i s t i n g  water  uses. These h i g h  
n i t r o g e n  l e v e l s  do however need t o  be considered i n  p r e d i c t i n g  t h e  impact 
o f  f u r t h e r  i nc reases  i n  n i t r o g e n  r e s u l t i n g  f rom proposed m i n i n g  
a c t i v i t i e s .  

11.12 SUMMARY 
T h i r t y - f o u r  water  q u a l i t y  c h a r a c t e r i s t i c s  and c o n s t i t u e n t s  f rom 

t h e  N o r t h  Fork,  F la thead  R i v e r  i n  Montana and t h e  F la thead  River-Mainstem 
sub-basins were screened u s i n g  genera l  c r i t e r i a  used by v a r i o u s  agencies.  
The e x i s t i n g  water  q u a l i t y  met t h e  requi rements o f  a l l  known genera l  
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c a t e g o r i e s  o f  wa te r  use w i t h  t h e  e x c e p t i o n  o f  f o u r  me ta l s ,  suspended 
sediment, t u r b i d i t y ,  oxygen, t o t a l  i n o r g a n i c  n i t r o g e n  and t h e  S t ress  
Index.  The exceedance o f  t h e  cadmium and l e a d  c r i t e r i a  may be 
s i g n i f i c a n t  t o  a q u a t i c  l i f e  and consumers o f  f i s h  whereas t h e  exceedance 
o f  t h e  aluminum and chromium c r i t e r i a  a r e  u n l i k e l y  t o  be s i g n i f i c a n t .  
Suspended sediment and t u r b i d i t y  l e v e l s  exceeded t h e  s e l e c t e d  c r i t e r i a  
d u r i n g  t h e  f r e s h e t  p e r i o d  by a l a r g e  marg in.  These c r i t e r i a  a r e  a l s o  
o c c a s i o n a l l y  exceeded d u r i n g  t h e  remainder o f  t h e  year .  High S t ress  
Index va lues a l s o  suggest c o n d i t i o n s  t h a t  a r e  l e s s  than  i d e a l  f o r  f i s h  
d u r i n g  f r e s h e t .  R e c r e a t i o n a l ,  a e s t h e t i c ,  d r i n k i n g  and a q u a t i c  l i f e  uses 
a r e  l i m i t e d  by e x i s t i n g  suspended sediment and t u r b i d i t y  l e v e l s  i n  t h e  
N o r t h  Fork,  F la thead  R i v e r  i n  Montana and t h e  F la thead  River-Mainstem 
m a i n l y  d u r i n g  A p r i l ,  May and June. Occasional  d i s s o l v e d  oxygen l e v e l s  
below t h e  c r i t e r i o n  a l s o  may be s t r e s s f u l  p a r t i c u l a r l y  t o  c u t t h r o a t  
t r o u t .  The exceedance o f  t h e  t o t a l  i n o r g a n i c  n i t r o g e n  c r i t e r i o n  i s  n o t  
s l g n l f l c a n t  t o  any water  uses i n  v iew o f  t h e  ve ry  low l e v e l s  o f  
p e r i p h y t o n  growth i n  t h e  N o r t h  Fork,  F la thead  R i v e r  i n  Montana and t h e  
F la thead  River-Mainstem designated sub-basins. 
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12.1 I N T R O D U C T  ION 
The Water Uses Committee (WUC) Phdse I work i d e n t i f i e d  

ex tens i ve  water-based a c t i v i t i e s  w i t h i n  t h e  Bas in  t h a t  cou ld  be 
s e n s i t i v e  t o  changes i n  water  q u a l i t y ,  water  q u a n t i t y  and f i s h e r i e s .  I f  
t h e  proposed Cabin Creek c o a l  mine development were t o  occur ,  changes i n  
water  q u a l i t y ,  water  q u a n t i t y  and/or f i s h e r i e s  c o u l d  occur .  Such 
changes cou ld  a f f e c t  c u r r e n t  and/or committed soc io-economic a c t i v i t i e s  
south o f  t h e  I n t e r n a t i o n a l  Boundary and r e s u l t  i n  an economic impact on 
t h e  S t a t e  o f  Montana. The purpose o f  t h i s  chapter  i s  t o  eva lua te  t h e  
impact  o f  p o t e n t i a l  changes i n  water  q u a l i t y ,  water  q u a n t i t y  and 
f i s h e r i e s  on c u r r e n t  and/or committed s o c i o -  economic a c t i v i t i e s  south o f  
t h e  I n t e r n a t i o n a l  Boundary. 

12.2 EVALUATION OF P O T t N l  IAL I M P A C T S  ON S O C I O -  E C O N O M I C  A C 1  I V I l  IkS 

The F la thead  R i v e r  I n t e r n a t i o n a l  Study Board d i r e c t e d  t h e  WUC 

t o  complete a number o f  assignments. One s p e c i f i c  assignment was 
s t i p u l a t e d  as f o l l o w s :  

"Based on i n f o r m a t i o n  p rov ided  by t h e  Water Q u a l i t y  and 
Q u a n t i t y  Committee, t h e  B i o l o g i c a l  Resources Committee, 
and t h e  Mine Development Committee, and a l s o  assessments 
and i n f o r m a t i o n  developed by t h e  Water Uses Committee, 
c a r r y  o u t  an a n a l y s i s  o f  t h e  e f f e c t s  r e s u l t i n g  f rom 
c o n s t r u c t i o n ,  ope ra t i on ,  and rec lamat ion  o f  t h e  proposed 
Cabin Creek Coal Mine on w a t e r - r e l a t e d  a c t i v i t i e s  i n  t h e  
F la thead R i v e r  Bas in  south o f  t h e  I n t e r n a t i o n a l  
Boundary" (F la thead  R ive r  I n t e r n a t i o n a l  Study Board 
1985).  

The WUC Phase I s t u d i e s  (Chapters  2 t o  9 )  i d e n t i f i e d  a number 
o f  w a t e r - r e l a t e d  socio-economic a c t i v i t i e s  i n  t h e  Bas in  t h a t  cou ld  
p o t e n t i a l l y  be a f f e c t e d  by t h e  proposed m in ing  a c t i v i t i e s .  I f  such 
a c t i v i t i e s  were t o  a l t e r  t h e  B a s i n ' s  water  q u a l i t y ,  water  q u a n t i t y  and/or 
f i s h e r i e s  and these a l t e r a t i o n s  cou ld  be q u a n t i f i e d ,  then s t u d i e s  cou ld  
be under taken t o  eva lua te  t h e  impact o f  t h e  changes on t h e  c u r r e n t  and/or 
committed socio-economic a c t i v i t i e s  i n  t h e  Bas in  south  o f  t h e  
I n t e r n a t i o n a l  Boundary. Furthermore, Suther land (1982) i d e n t i f i e d  a 
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"preservation value" (non-user value) associated with the waters of 
specific portions o f  the Basin that could also be affected if the water 
quality and/or water quantity were t o  change. These studies would be 
expensive and time consuming requiring the use of "state of the art" 
methods for economic analysis. 

In its' final report, the Water Quality and Quantity Committee 
(WQQC) identified potential changes in water quality and quantity 
variables at the proposed mine site and at the International Boundary 
(Water Quality and Quantity Committee 1987). Table 12.1 summarizes the 
WUC's interpretation of these potential changes for both the optimum and 
adverse mining scenarios. Furthermore, the Biological Resources Committee 
(BRC) also predicted changes In biological resources at the proposed mine 
site, at the international boundary and at Flathead Lake (Biological 

Table 12.1. Anticipated changes in water quality and quantity variables 
as a result of optimal and adverse mine development 
scenarios, in the vicinity o f  the proposed Cabin Creek coal 
mine and at the International Boundary.a 

Var i ab1 e 

Hydrologic Changes X X 
Suspended Sediment X X 
Turb 1 d i ty X X 
Deposited Sediment X X 
Nutrients X X 
Toxic Compounds of N X X 
Trace Metals ? ? 

0 0 
X X 
X X 
? ? 
X X 
? ? 
? ? 

X = some degree of anticipated change 
0 = no anticipated change 
? = insufficient information from which to draw conclusions 

a This summary of anticipated changes is based on a review of the Water 
Quality and Quantity Committee Report (1987). 

The WQQC did not forecast changes south o f  the International Boundary. 

The WQQC defined "adverse" as two times the Mine Development 
Committee adverse levels for suspended sediment, turbidity and nutrients. 
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Resources Committee 1987). Table 12.2 summarizes t h e  WUC's 
i n t e r p r e t a t i o n  o f  these p o t e n t i a l  changes f o r  b o t h  t h e  optimum and 
adverse m i n i n g  scenar ios.  The BRC a l s o  considered an "extreme even t "  

Table 12.2.  A n t i c i p a t e d  changes t o  b i o l o g i c a l  resources as a r e s u l t  o f  
o p t i m a l  and adverse mine development scenar ios,  i n  t h e  
v i c i n l t y  o f  t h e  proposed Cabin Creek c o a l  mine, a t  t h e  
I n t e r n a t i o n a l  Boundary and a t  F la thead  Lake.a*b 

B l o l o s i c a l  Resources 

Algae 
M 
F 
- 
- 
- 
R 

X 
0 
? 

a 

c r o i n v e r t e b r a t e s  
she 
B u l l  T r o u t  
C u t t h r o a t  T rou t  
Other Species 
p a r i a n / W i l d l i f e  

Locat  i on C 
Mine S i t e  I n t ' l  Boundar F la thead  Lake 

Opt imal Adversed Opt imal Adve:se Opt imal Adverse 

X X ? ? 0 0 
X X X X 0 0 

X X X X X X 
X X X X X X 
X X X X 0 0 
X X 0 0 0 0 

= some degree o f  a n t i c i p a t e d  change 
= no a n t i c i p a t e d  change 
= i n s u f f i c i e n t  i n f o r m a t i o n  f rom which t o  draw conc lus ions  

Th is  summary o f  a n t i c i p a t e d  changes i s  based on a rev iew  o f  t h e  
B i o l o g i c a l  Resources Committee Report  (1987). 

For consequences o f  an "extreme even t "  scenar io  as desc r ibed  by t h e  
BRC, r e f e r  t o  s e c t i o n  5.2.3 o f  t h e  BRC r e p o r t .  

I n d i r e c t  e f f e c t s  due t o  m i g r a t o r y  species o f  f i s h .  

For d e f i n i t i o n  o f  "adverse" see B i o l o g i c a l  Resources Committee Report  
(1987) .  

e The BRC r e p o r t s  e f f e c t s  on t h e  f i s h e r y  resource r e s u l t i n g  f rom changes 
i n  t h e  f o l l o w i n g  v a r i a b l e s :  p h y s i c a l  h a b i t a t ,  depos i ted  sediment, 
suspended sediment, n u t r i e n t s ,  t o x i c  n i t r o g e n  compounds, d i s s o l v e d  oxygen, 
and temperature.  

m i n i n g  scenar io  which was d e f i n e d  as an event i n v o l v i n g  a sudden r e l e a s e  
o f  l a r g e  amounts o f  i n e r t  sediment such as t h e  f a i l u r e  o f  a waste dump o r  
sed imen ta t i on  pond ( B i o l o g i c a l  Resources Committee 1987). However, t h e  
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WUC has n o t  a t tempted t o  i n t e r p r e t  t h e  p o t e n t i a l  changes on t h e  
b i o l o g i c a l  resources dnd subsequent ly on t h e  socio-economic a c t i v i t i e s  
assoc ia ted  w i t h  an "extreme even t "  because o f  t h e  s u b j e c t i v i t y  o f  the 
a n a l y s i s  o f  t h e  BRC. 

Based on t h e  summary i n f o r m a t t o n  i n  Tables 12.1 and 12.2, t h e  
WUC a t tempted t o  assess t h e  p o t e n t i a l  f o r  impacts as a r e s u l t  o f  t h e  
proposed c o a l  mine on e x i s t i n g  and/or committed s o c i o  economic a c t i v i t i e s  
a t  the mine s i t e ,  a t  t h e  I n t e r n a t i o n d l  Boundary and downstream t o  
F la thead  l a k e .  Table 12 .3  p rov ides  a summary o f  t h i s  assessment. I t  i s  
apparent t h a t  t h e  proposed mine, i n  v a r y i n g  degrees, i n  b o t h  t h e  o p t i m a l  
and adverse m i n i n g  scenar ios ,  c o u l d  hdve an impact on soc lo -  economic 
a c t i v i t i e s  d t  and/or downstream o f  t h e  proposed mine s i t e .  However, 
P X (  ept f o r  t e c h n i c a l  i n f o r m a t i o n  assoc ia ted  w i t h  t h e  b u l l  t r o u t ,  t he  
u n q u d n t i f i d b l e  n d t u r e  o f  t h e  remdin ing a v a i l a b l e  i n f o r m a t i o n  makes i t  

l a b l e  12.3.  Proposed Cabin Creek c o a l  mine development and i t s  p o t e n t i a l  
f o r  impacts on s o c i o  economic a c t i v i t i e s  i n  t h e  v i c i n i t i e s  
o f :  N o r t h  Fork,  F la thead  R i v e r  i n  B r i t i s h  Columbia; N o r t h  
Fork,  F la thead R i v e r  i n  Montana; F la thead  R i v e r  - Mainstem; 
and, F la thead  Lake. 

Locat --- i o n  
N o r t h  Fork N o r t h  Fork F 1 athead 

-- Ac t - - i v . .- i . t_y 

Recrea t ion  (Non f i s h i n g )  
F i s h i n g  
- B u l l  l r o u t  
. C u t t h r o a t  l r o u t  
Set t lement  
A g r i c u l t u r e  
Pr eser va t i  on 
- W i l d  and Scenic R i v e r  
- G l a c i e r  N a t i o n a l  Park 
- B iosphere Reserve 
- World I i e r i  tage S i t e a  

X 

X 
X 
N/A  
N /A  

N /A  
N/A 
N / A  
N/A 

X some degree o f  a n t i c i p a t e d  
0 = no a n t i c i p a t e d  impact 
? = i n s u f f i c i e n t  i n f o r m d t i o n  t o  
N / A  = n o t  a p p l i c a b l e  

Nominat ion o n l y  a t  t ime  o f  wr i t  

mpac t 

f o r e c a s t  impact 

? 

X 
X 
0 
0 

N /A 
N / A  
N / A  
N/A 

? 

X 
X 
0 
0 

N/A 
N /A  
N/A 
N /A 
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impossible to determine the degree of potential economic impact that 
could result from changes in socio-economic activities south of the 
International Boundary. Therefore, the following section i s  restricted 
to estimating the potential loss in economic value to the State of 
Montana resulting from the proposed coal mine's potential impact on bull 
trout. 

12.3 POTENTIAL ECONOMIC IMPACT ON THE STATE OF MONTANA DUE 10 TOTAL 
LOSS OF THE BULL TROUT POPULATION OF HOWELL AND CABIN CREEKS 

12.3.1 Introduction 
As a result of work completed by the WQQC and the BRC, it was 

concluded that if the proposed Cabin Creek coal mine development were to 
proceed, the bull trout populations of Howell and Cabin Creeks (Figure 
28) would be eliminated (Biological Resources Committee 1987). As such, 
the WUC reviewed other studies that examined both the economic value of 
sport fishing activities and the sensitivity of fishing and the 
asslxldted economic value to changes in fish populations. There was not 
sufficient time, human or financial resources to complete a proper 
on-site study. However, utilizing available information on the Basin's 

bull trout populations and bull trout angling, the results from other 
relevant socio-economic studies were applied t o  these available data to 
estimate the annual economic value of bull trout fishing to the State of 
Montana and the potential direct loss in value as a result of the 
complete loss of the Howell and Cabin Creeks' bull trout populations. 

The economic value associated with bull trout fishing is 
comprised of both user and non-user (Intrinsic) values. Empirical 
studies indicate that to rely solely on user values would understate the 
total economic value associated with the loss of a portion of the bull 
trout fishing (Fisher and Raucher 1984). However, because non-user 
values are difficult to define precisely and their estimation more 
elusive, the WUC felt it could not use the method described in the 
preceding paragraph t o  determine non-user values. Therefore, no attempt 
is made to include an estimate of non-user value as part of the total 
economic value associated with a l o s s  of a portion of the bull trout 
population. 
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The f o l l o w i n g  a n a l y s i s  has some severe l i m i t a t i o n s .  
Never the less,  work ing  w i t h i n  t h e  l i m i t a t i o n s ,  a " b a l l p a r k "  es t ima te  i s  
made on t h e  s e n s i t i v i t y  o f  a n g l e r s  t o  r e d u c t i o n s  i n  t h e  b u l l  t r o u t  
p o p u l a t i o n  and t h e  r e s u l t i n g  l o s s  i n  economic va lue  ( " u s e r "  va lue)  t o  t h e  
S t a t e  o f  Montana. 

12.3.1.1 Study Area 
The WUC d i v i d e d  t h e  Bas in  i n t o  e i g h t  des ignated sub-basins t o  

a s s i s t  i n  t h e  i d e n t i f i c a t i o n  o f  socio-economic a c t i v i t i e s  and t h e  
s p a t i a l  d i s p l a y  o f  t h e  i n f o r m a t i o n  ( F i g u r e  1 ) .  However, f o r  t h e  purpose 
o f  t h i s  p r o j e c t ,  o n l y  f o u r  des ignated sub-basins make up t h e  s tudy area: 
N o r t h  Fork,  F la thead  R i v e r  i n  B r i t i s h  Columbia; Nor th  Fork,  F la thead  
R i v e r  i n  Montana; F la thead  River-Mainstem; and F la thead  Lake. The 
p o r t i o n  o f  t h e  F la thead  R i v e r  Basin b u l l  t r o u t  p o p u l a t i o n  t h a t  spawns i n  
Howel l  and Cabin Creeks and matures i n  F la thead  Lake i s  t h e  t a r g e t  o f  
t h i s  s tudy.  Therefore,  t h e  va lue  o f  s p o r t  f i s h i n g  i n  t h e  S t a t e  o f  
Montana t h a t  can be a t t r i b u t e d  t o  t h i s  s p e c l f i c  component o f  t h e  b u l l  
t r o u t  p o p u l a t i o n  can o n l y  be generated w i t h i n  these des ignated 
sub-basins.  Furthermore, when de te rm in ing  what p o r t i o n  t h e  Howel l  and 
Cabin Creeks' b u l l  t r o u t  p o p u l a t i o n  i s  o f  t h e  t o t a l  p o p u l a t i o n ,  o n l y  t h e  
b u l l  t r o u t  p o p u l a t i o n s  o f  these f o u r  des ignated sub-basins a r e  aggregated 
t o  fo rm t h e  t o t a l  p o p u l a t i o n .  The b u l l  t r o u t  s p o r t  f i s h i n g  a c t i v i t y  i n  
t h e  f o u r  remain ing sub-basins,  which a r e  p a r t  o f  t h e  o v e r a l l  s tudy area, 
and t h e  b u l l  t r o u t  p o p u l a t i o n s  i n  these sub-basins a r e  n o t  i n c l u d e d  as 
p a r t  o f  t h i s  a n a l y s i s .  

12.3.1.2 Study O u t l i n e .  This  s tudy i s  assembled i n  s i x  s e c t i o n s .  Th is  
i n t r o d u c t o r y  s e c t i o n  has d e a l t  w i t h  background and o b j e c t i v e ,  s tudy area 
and o r g a n i z a t i o n  o f  t h e  p r o j e c t .  The nex t  s e c t i o n  p rov ides  a b r i e f  
ove rv iew  o f  t h e  concepts o f  economic va lue and w i l l i n g n e s s  t o  pay. 
S e c t i o n  12.3.3 l ooks  a t  techniques f o r  e s t i m a t i n g  w i l l i n g n e s s  t o  pay and 
concen t ra tes  on t h r e e  methods f e l t  t o  be most r e l e v a n t  t o  aspects o f  t h i s  
s tudy .  S e c t i o n  12.3.4 and 12.3.5 o u t l i n e s  t h e  s tudy des ign  and p rov ides  
a rev iew  o f  r e s u l t s  f rom o t h e r  r e l e v a n t  s t u d i e s ,  a v a i l a b l e  da ta  and s tudy 
procedure.  The s tudy a n a l y s i s ,  r e s u l t s ,  and l l m i t e d  conc lus lons  a r e  
presented i n  t h e  f i n a l  s e c t i o n .  
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12.3.2 Concept o f  Economic Value 
The measurement o f  economic va lue  f o r  non-market goods and 

s e r v i c e s  i s  b o t h  complex and e v o l v i n g .  Before examining va r ious  
measurement techniques,  t h e  concept o f  economic va lue  must be c l e a r l y  
d e f i n e d .  I n  t h i s  s e c t i o n  a b r l e f  ove rv iew  i s  p rov ided  on t h e  concept o f  
economic va lue  i n  b o t h  a market and non-market exchange o f  goods and 
s e r v i c e s .  

12.3.2.1 D e f i n i t i o n .  C r i t e r i a  f o r  measuring economic va lue  a r e  t i e d  t o  
t h e  fundamental p r i n c i p l e s  u n d e r l y i n g  economics i t s e l f .  Genera l l y ,  
economic p r i n c i p l e s  focus on t h e  a l t e r n a t i v e s  a v a i l a b l e  t o  s o c i e t y  as a 
whole. Two b a s i c  c o n d i t i o n s  i n  economics must be met i n  o rde r  f o r  a good 
o r  s e r v i c e  t o  have economic va lue.  

1 .  A good o r  s e r v i c e  must be scarce; t h i s  s c a r c i t y  f o r c e s  
choices among a l t e r n a t i v e s  and choosing a l t e r n a t i v e s  
c rea tes  t r a d e o f f s  ( i . e . ,  one t h i n g  o f  va lue  must be g i v e n  
up t o  o b t a i n  another  o f  va lue ) .  

2. A good o r  s e r v i c e  must p r o v i d e  i n d i v i d u a l  consumers w i t h  
some l e v e l  o f  s a t i s f a c t i o n  ( u t i l i t y ) ;  a measure o f  t h e  
l e v e l  o f  s a t i s f a c t i o n  i s  r e f l e c t e d  by an i n d i v i d u a l ' s  
w i l l i n g n e s s  t o  pay. 

I n  economics, u t i l i t y  i s  t h e  measure o f  an i n d i v i d u a l ' s  
we l l - -be ing ,  o r  s a t i s f a c t i o n .  I n  t h e o r y ,  F i g u r e  12A shows t h e  u t i l i t y  an 
I n d i v i d u a l  consumer m igh t  d e r i v e  f rom a s p e c i f i c  f i s h i n g  exper ience a t  a 
s p e c i f i c  s i t e ,  as w e l l  as t h e  r e d u c t i o n  i n  u t i l i t y  t h a t  m igh t  occur as a 
r e s u l t  o f  a r e d u c t i o n  i n  t h e  q u a l i t y  o f  t h a t  f i s h i n g  exper ience.  
F i g u r e  12A i l l u s t r a t e s  t h e  h y p o t h e t i c a l  change i n  u t i l i t y  o r  s a t i s f a c t i o n  
r e s u l t i n g  f rom a r e d u c t i o n  i n  b u l l  t r o u t  t h a t  i n j u r e s  t h e  q u a l i t y  o f  t h e  
f i s h i n g  exper ience a t  a s p e c i f i c  s i t e .  Before a decrease i n  t h e  b u l l  
t r o u t  p o p u l a t i o n ,  an i n d i v i d u a l  m igh t  make 10 v i s i t s  t o  t h i s  s p e c i f l c  
s i t e  and have a t o t a l  u t i l i t y  o f  TU,. However, w i t h  t h e  reduced b u l l  
t r o u t  p o p u l a t i o n ,  If t h e  i n d i v i d u a l  con t i nues  t o  make 10 v i s i t s  t o  t h i s  
s p e c i f i c  s i t e ,  h i s  t o t a l  u t i l i t y  w i l l  be reduced (e .g . ,  h i s  f i s h i n g  
success pe r  v i s i t  has been reduced);  h i s  t o t a l  u t i l i t y  cu rve  r e f l e c t i n g  
h i s  w e l l - b e i n g  o r  s a t i s f a c t i o n  s h i f t s  downward, and h i s  assoc ia ted  u t l l i t y  



T o t a l  U t i l i t y  
( u t i l s / t i m e  p e r i o d )  

165 

Cur ren t  Bull 
T r o u t  P o p u l a t i o n  

Reduced B u l l  T rou t  
P o p u l a t i o n  

1 

i l i t y  A 

i l i t y  B 

10 V i  s i ts/T ime Per i od 

F i g u r e  12A. Reduct ion i n  u t i l i t y  f rom i n j u r y  t o  a s p e c i f i c  f i s h i n g  s i t e .  

i s  reduced t o  TUb. Thus t h e  va lue  o f  t h e  reduced b u l l  t r o u t  
p o p u l a t i o n  i s  t h e  r e d u c t i o n  i n  u t i l i t y  f rom TUa t o  TUb ( i n  
F i g u r e  1 2 A )  due t o  t h e  reduced l e v e l  o f  s a t i s f a c t i o n  ( u t i l i t y )  d e r i v e d  
f rom each v i s i t  t o  t h e  s p e c i f i c  s i t e .  I f ,  f o r  a g i v e n  t i m e  pe r iod ,  
u t i l i t y  f u n c t i o n s  f o r  t h e  s p e c i f i c  f i s h i n g  exper ience f o r  a l l  i n d i v i d u a l s  
were t o  be eva lua ted  i n  t h e  p reced ing  manner, and t h e i r  change i n  u t i l i t y  
aggregated, t hen  t h e  t o t a l  l o s s  i n  va lue  o r  u t i l i t y  would be obta ined.  

The q u e s t i o n  t h a t  remains t o  be answered i s :  How i s  u t i l i t y  
measured? I n  t h e  p reced ing  example, u t i l i t y  I s  assumed t o  be measured i n  
" u t l l s "  ( F i g u r e  12A) .  I n  r e a l i t y ,  however, t h e r e  i s  no way of f i n d i n g  
o u t  what these l * u t i l s l l  a r e  and how much they  would change w i t h  t h e  
r e d u c t i o n  i n  t h e  b u l l  t r o u t  p o p u l a t i o n .  However, t h e  u t i l i t y  change can 
be viewed as a measure of t h e  change i n  s a t i s f a c t i o n  due t o  t h e  i n j u r y  t o  
a f i s h i n g  s i t e .  Economic v a l u a t i o n  s imp ly  aims a t  app rox ima t ing  t h e  
u t i l i t y  change. The i d e a l  measure (aggregate change i n  u t i l i t y )  w i l l  
show t h e  l i n k a g e s  between t h e  r e d u c t i o n  i n  t h e  q u a l i t y  o f  t h e  resource 
( reduced b u l l  t r o u t  p o p u l a t i o n  a t  a s p e c i f i c  f i s h i n g  s i t e ) ,  t h e  e f f e c t s  
on an i n d i v i d u a l  ( f e w e r  f i s h i n g  v i s i t s ) ,  and t h e  va lue  of t h e  e f f e c t s  
( l o s t  u t i l i t y ) .  
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12.3.2.2 Market Versus Non-Market Exchange. Economics uses money as t h e  
s c a l e  f o r  app rox ima t ing  changes i n  u t i l i t y .  A s  a s c a l e  o f  va lue,  money 
may n o t  be t o t a l l y  i d e a l ,  b u t  neve r the less  i t  does have c e r t a i n  d e s i r a b l e  
p r o p e r t i e s  f o r  o b t a i n i n g  e m p i r i c a l  es t ima tes  o f  changes i n  u t i l i t y .  I n  
economics, i t  has been argued f o r  over h a l f  a c e n t u r y  t h a t  money imposes 
a fo rm o f  r a t i o n a l i s m  t h a t  makes economic l i f e  e a s i e r  t o  s tudy and t h a t  
money i s  a means o f  s y s t e m a t i z i n g  and r a t i o n a l i z i n g  behaviour  ( M a r s h a l l  
1920; M i t c h e l l  1969). Money imposes c e r t a i n  measurement r u l e s  and 
benchmarks on va lues.  I n  o t h e r  words, w i t h i n  a c e r t a i n  range o f  t h e i r  
p re fe rences ,  people a r e  f a m i l i a r  w i t h  t h e  process o f  exp ress ing  how much 
they  va lue  something by d e t e r m i n i n g  i t s  monetary e q u i v a l e n t .  

W i t h i n  a market system, t h e  p r i c e  p a i d  by a consumer f o r  a good 
o r  s e r v i c e  t o  a bus iness as revenue a l s o  rep resen ts  t h e  maximum va lue  o r  
u t i l i t y  t h e  consumer r e c e i v e s  f rom t h e  last u n i t  consumed. Whi le  t h e  
p r i c e  i s  t h e  c o s t  t o  t h e  consumer, I t  i s  revenue t o  t h e  f i r m .  I f  t h e  
l a s t  u n i t  consumed were w o r t h  more than  t h e  p r i c e  (had g r e a t e r  u t i l i t y  o r  
va lue ) ,  t h e  consumer would c o n t i n u e  t o  buy a d d i t i o n a l  u n i t s  u n t i l  t h e  
added s a t i s f a c t i o n  f rom one more u n i t  had f a l l e n  t o  e x a c t l y  equal  i t s  
p r i c e .  Therefore,  t h e  p r i c e  p a i d  o r  gross revenue t o  t h e  f i r m  accounts 
f o r  o n l y  t h e  u t i l i t y  o r  va lue  o f  t h e  l a s t  u n i t  s o l d  t o  each consumer and 
igno res  t h e  va lue  rece ived  by consumers over  and above t h e  p r i c e  p a i d  on 
t h e  f i r s t  u n i t s  consumed. Th is  g a i n  i n  u t i l i t y  on t h e  f i r s t  u n i t s  
rep resen ts  n e t  economic va lue  o r  "consumer s u r p l u s "  o f  those u n i t s  (see 
S e c t i o n  12.3.2.3).  T h i s  economic va lue  i s  n o t  captured by f i r m s  who 
charge u n i f o r m  p r i c e s  and hence consumer s u r p l u s  i s  n o t  p a r t  o f  t h e  gross 
revenue r e c e i v e d  by t h e  f 'I rms. 

A f u r t h e r ,  and e q u a l l y  impor tan t ,  problem e x i s t s  w i t h  t h e  
p reced ing  measure o f  va lue  i n  t h a t  i t  igno res  b o t h  economic b e n e f i t s  and 
c o s t s  o f  goods o r  s e r v i c e s  n o t  exchanged i n  markets.  As a r u l e  i n  most 
o f  Canada and western U n i t e d  S ta tes ,  t h e  m a j o r i t y  o f  r e c r e a t i o n a l  f i s h i n g  
i s  on p u b l i c  l ands  and i s  n o t  a "pay-as-you- f ish"  f i s h e r y .  Therefore,  i f  
f i s h i n g  a t  a p a r t i c u l a r  s i t e  f o r  a p a r t i c u l a r  f i s h  species i s  e l i m i n a t e d ,  
o r  reduced i n  q u a l i t y ,  because o f  t h e  development o f  a c o a l  mine, t h e  
l o s s  i n  u t i l i t y  o r  economic va lue  t o  t h e  a n g l e r s  i s  n o t  r e f l e c t e d  as  
foregone revenues s i n c e  no f l r m  i s  l b s e l l i n g  t h e  r i g h t  t o  f i s h " .  The loss 
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i n  economic va lue  o f  s p o r t  f i s h i n g  f rom t h e  a l t e r i n g  o f  a s p e c i f i c  
f i s h i n g  s i t e  i s  n o t  f u l l y  accounted f o r  i n  any market s ince ,  o t h e r  than  
s p e c i f i c  i tems purchased, t h e  s e r v i c e  does n o t  pass th rough  a market.  

12.3.2.3 W i l l i n q n e s s  t o  Pay - Concept o f  Consumer Surp lus.  A consumer's 
w i l l i n g n e s s  t o  pay f o r  a good o r  s e r v i c e ,  whether market o r  non-market, 
I s  a measure o f  i t s  economic va lue  (U.S.  Water Resources Councj l  1979, 
1983).  Furthermore, t h e  measure o f  va lue  i s  t h e  w i l l i n g n e s s  t o  pay 
over  and above a c t u a l  expend i tu res .  W i l l i n g n e s s  t o  pay over  and above 
a c t u a l  expend i tu res  I s  a measure o f  what t h a t  resource use c o n t r i b u t e s  t o  
economic development o r  economic e f f i c i e n c y .  For example, t h e  a c t u a l  
expend i tu res  o r  wages p a i d  r e f l e c t  c o s t s  i n c u r r e d  t o  g a i n  t h e  o p p o r t u n i t y  
t o  f i s h  b u l l  t r o u t  a t  t h e  s p e c i f i c  s i t e ,  n o t  t h e  a c t u a l  b e n e f i t s  ob ta ined  
f rom t h e  exper ience.  Net w i l l i n g n e s s  t o  pay b e n e f i t s  measured as 
"consumer s u r p l u s "  q u a n t i f y ,  i n  d o l l a r  terms, t h e  a d d i t i o n a l  s a t i s f a c t i o n  
r e c e i v e d  by consumers when they  spend t h e i r  money on t h e i r  f i r s t  cho ice  
good o r  s e r v i c e  (e.g. ,  b u l l  t r o u t  f i s h i n g  on t h e  F la thead  River /Lake 
system) r a t h e r  than  t h e i r  n e x t  b e s t  a l t e r n a t i v e .  

Using an e m p i r i c a l  concept i n  economics known as an i n d i v i d u a l  
demand f u n c t i o n ,  consumer s u r p l u s  car; be c a l c u l a t e d  and used as a measure 
f o r  u t i l i t y - b a s e d  v a l u a t i o n .  Shown i n  F i g u r e  126, t h e  demand f u n c t i o n  
desc r ibes  any good o r  s e r v i c e ,  F, and t h e  maximum q u a n t i t y  o f  F a 
consumer would be w i l l i n g  t o  purchase a t  each p r i c e  a t  a g i v e n  p o i n t  i n  
t ime .  The downward s l o p i n g  curve i n d i c a t e s  t h a t  consumers a r e  w i l l i n g  t o  
purchase more o f  F as t h e  p r l c e  f a l l s .  A t  any g l v e n  p o i n t  i n  t i m e  i t  

must be assumed t h a t  a l l  o t h e r  f a c t o r s  t h a t  m igh t  i n f l u e n c e  consumer 
demand, such as income, p r i c e  o f  r e l a t e d  goods and se rv i ces ,  and t a s t e s  
o r  p re fe rences ,  do n o t  change. The demand f u n c t i o n  a l s o  shows how much 
people w i l l  pay f o r  an a d d i t i o n a l  u n i t ;  t h a t  i s ,  i t  shows t h e  marg ina l  
va lue  o f  a p a r t i c u l a r  l e v e l  o f  F. I n  F i g u r e  126, OPa i s  t h e  
marg ina l  va lue  a consumer a t taches  t o  t h e  Q, u n i t  o f  F .  W i th  a 
demand f u n c t i o n ,  be i t  one t h a t  r e f l e c t s  market t r a n s a c t i o n s  o r  one t h a t  
i s  d e r i v e d  t o  r e f l e c t  non-market t r a n s a c t i o n s ,  we have a systemat ic  way 
o f  measur ing consumers va lues.  

I f  t h e  market process e s t a b l i s h e s  a price  a t  Pa ( o r  t h e  
non-market c o s t  o f  hav ing  t h e  o p p o r t u n i t y  t o  consume d e s i r e d  u n i t s  o f  
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F i g u r e  128. The demand f u n c t i o n  and consumer s u r p l u s .  

F ) ,  t h e  consumer w i l l  consume Q, u n i t s  o f  F and make an 
expend i tu re  equal  t o  P,AQ,O. S ince t h e  area under t h e  demand cu rve  
measures t h e  i n d i v i d u a l  consumer's maximum w i l l i n g n e s s  t o  pay f o r  each 
u n i t  o f  consumption, t h e  t o t a l  w i l l i n g n e s s  t o  pay f o r  Q, i s  t h e  
e n t i r e  area; t o t a l  expend l tu res  plus t h e  t r i a n g l e  PaPbA. The 
d i f f e r e n c e  between what an i n d i v i d u a l  a c t u a l l y  pays and t h e  amount he/she 
i s  w i l l i n g  t o  pay i s  t h e  consumer su rp lus ,  o r  t h e  d o l l a r  measure o f  
s a t i s f a c t i o n  ( u t i l i t y )  an i n d i v i d u a l  rece ives  f rom consuming a good o r  
s e r v i c e ,  l e s s  what he pays f o r  i t  ( o r  l e s s  what he pays t o  cap tu re  t h e  
o p p o r t u n i t y  t o  consume i t ) .  

Consumer su rp lus ,  then,  can be used as an economic measure f o r  
b o t h  market and non-market goods and s e r v i c e s  q u a n t i f i e d  i n  terms o f  n e t  
w i l l i n g n e s s  t o  pay. As a d o l l a r  measure o f  i n d i v i d u a l  w e l l  be ing  (and 
t h e r e f o r e ,  economic va lue ) ,  consumer su rp lus  i s  n o t  p e r f e c t ,  b u t  most 
s t u d i e s  a r e  f i n d i n g  i t  t o  be a r e l i a b l e  es t ima te .  

12.3.3 Methods f o r  Determin ing Net W i l l i n g n e s s  t o  Pay f o r  Outdoor 
Rec rea t ion  ( F i s h i n g )  
A v a r i e t y  o f  techniques have been developed t o  es t ima te  t h e  n e t  

w i l l i n g n e s s  t o  pay f o r  outdoor  r e c r e a t i o n  and r e p o r t e d  i n  va r ious  
j o u r n a l s  and government p u b l i c a t i o n s .  Knetsch and Davis (1966), Smith 
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and Kavanaugh (1969),  Dwyer, K e l l y  and Bowes (1977) ,  Daubert and Young 
(1981) ,  Mendelsohn and Brown (1983),  Walsh (1986) and t h e  U.S. Water 
Resources Counci l  (1979, 1983) a l l  recommend t h e  T rave l  Cost Method 
(TCM),  a m o d i f i c a t i o n  o f  t h e  TCM, t h e  Hedonic T rave l  Cost Method (HTCM), 
and t h e  Cont ingent  V a l u a t i o n  Method ( C V M )  as c o n c e p t u a l l y  c o r r e c t  
techniques f o r  measur ing t h e  n e t  economic va lue  (consumer s u r p l u s  o r  n e t  
w i l l i n g n e s s  t o  pay) o f  outdoor  r e c r e a t i o n  ( f i s h i n g ) .  I n  t h i s  s e c t i o n  a 
b r i e f  overv iew i s  p r o v i d e d  on each method and i t s  a p p l i c a b i l l t y  t o  t h i s  
s tudy .  A m a j o r i t y  o f  t h i s  i n f o r m a t i o n  i s  summarized f rom an overview, 
prepared by ECO Northwest (1984) ,  d i s c u s s i n g  a n a l y t i c a l  techniques used 
t o  e s t i m a t e  n e t  w i l l i n g n e s s  t o  pay f o r  outdoor  r e c r e a t i o n .  

12.3.3.1 T rave l  Cost Method. One o f  t h e  most popu la r  approaches used t o  
d e s c r i b e  demand f o r  an outdoor  r e c r e a t i o n  exper ience,  t h e  t r a v e l  c o s t  
method (TCM) has been used t o  es t ima te  r e c r e a t i o n a l  b e n e f i t s  i n  a wide 
v a r i e t y  o f  a p p l i c a t i o n s  ( see  Dwyer, K e l l y  and Bowes 1977). B a s i c a l l y ,  
t h e  TCM s t a t i s t i c a l l y  es t ima tes  a demand equa t ion  u s i n g  number o f  v i s i t s  
as a measure o f  q u a n t i t y  and r e c r e a t i o n i s t s l  t r a v e l  c o s t  as a measure o f  
p r i c e .  The l o g i c  u n d e r l y i n g  t h e  t r a v e l  c o s t  method i s  s imple.  
R e c r e a t i o n i s t s  a t  a p a r t i c u l a r  s i t e  pay an "implicit" p r i c e  f o r  u s i n g  t h e  
s i t e ' s  s e r v i c e s  through t h e i r  t r a v e l  cos ts  assoc ia ted  w i t h  v i s i t i n g  t h e  
s i t e .  S ince r e c r e a t i o n i s t s  v i s i t  t h e  s i t e  f rom d i v e r s e  o r i g i n s ,  t h e i r  
" t r a v e l  behaviour" ,  i n  an aggregated sense, can be used t o  analyze t h e  
demand f o r  t h e  s i t e ' s  s e r v i c e s .  That i s ,  a l l  e l s e  b e i n g  equal ,  a person 
w i l l  c o n t i n u e  t o  t r a v e l  t o  t h e  s i t e  u n t i l  t h e  marg ina l  va lue  o f  t h e  
l ' l a s t "  t r i p  i s  e x a c t l y  equal  t o  h i s / h e r  t r a v e l  expenses. 

Note t h e  emphasis on t h e  I l l as t ' l  t r i p  c a l l e d  t h e  "marg ina l  
t r i p " .  What about t h e  va lue  o f  t h e  p rev ious  t r i p s  c a l l e d  t h e  
" i n f r a m a r g i n a l "  t r i p s ?  Economic a n a l y s i s  shows t h a t  i n f r a m a r g i n a l  t r i p s  
a r e  g e n e r a l l y  wor th  more than  t h e  marg ina l  t r i p .  For a lmost  a l l  
consumptive goods o r  s e r v i c e s ,  people va lue  an e x t r a  u n i t  l e s s  and l e s s ,  
t h e  more o f  t h e  good o r  s e r v i c e  they  have. Thus, a b u l l  t r o u t  a n g l e r ' s  
t e n t h  t r i p  t o  a p a r t i c u l a r  s i t e  i s  n o t  wor th  as much as t h e  f i r s t  t r i p .  

The c r i t i c a l  i s s u e  i n  d e t e r m i n i n g  t h e  economic va lue o f  a s i t e  
f o r  a s p e c i f i c  use i s  e s t i m a t i n g  how much more than  t h e  marg lna l  t r i p  t h e  
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i n f r a m a r g i n a l  t r i p s  a r e  wor th.  The n e t  va lue  o f  a s i t e  ( n e t  w i l l i n g n e s s  
t o  pay) i s  t h e  d i f f e r e n c e  (consumer s u r p l u s )  between t h e  b e n e f i t s  i t  
p rov ides  ( a r e a  under t h e  demand cu rve )  and what users pay t o  g e t  those 
b e n e f i t s .  What users pay i s  t r a v e l  cos t ,  which a r e  assumed t o  be 
independent o f  t h e  number o f  t r i p s  made ( i - e . ,  a u s e r ' s  c o s t  o f  marg ina l  
and i n f r a m a r g i n a l  t r i p s  a r e  e q u a l ) .  Therefore,  f o r  every i n f r a m a r g i n a l  
t r i p ,  users o f  a r e c r e a t i o n  s i t e  g e t  b e n e f i t s  t h a t  a r e  g r e a t e r  than t h e  
t r a v e l  cos ts .  The sum o f  these b e n e f i t s  t o  a l l  users o f  t h e  s i t e  i s  t h e  
n e t  va lue  o f  t h e  s i t e  (consumer s u r p l u s ) .  

To measure t h e  va lue  o f  t h e  i n f r a m a r g i n a l  t r i p s ,  t h e  TCM i n f e r s  
t h e i r  va lue  by obse rv ing  t h e  number o f  t r i p s  made t o  t h e  r e c r e a t i o n  s i t e  
by people who l i v e  d i f f e r e n t  d i s tances  f rom t h e  s i t e .  Users l i v i n g  
d i f f e r e n t  d i s t a n c e s  f rom t h e  s i t e  face  d i f f e r e n t  p r i c e s  ( t r a v e l  c o s t s )  
f o r  t h e  use o f  t h e  s i t e .  Assuming t h a t  people a r e  o the rw ise  a l i k e  ( a n  
h e r o i c  assumption),  t hen  t h e  d i f f e r e n t  number o f  t r i p s  people t a k e  r e s u l t  
s o l e l y  f rom t h e  d i f f e r e n t  p r i c e s  ( d i s t a n c e s )  they  face.  

F i g u r e  12C i s  a h y p o t h e t i c a l  t r a v e l  c o s t  demand f u n c t i o n  t h a t  
denotes t h e  number o f  t r i p s  users o f  a s p e c i f i c  r e c r e a t i o n  s i t e  w i l l  t a k e  
based on t h e i r  d i s t a n c e  f rom t h e  s i t e .  If, f o r  example, r e c r e a t i o n i s t s  
r e s i d i n g  300 km (186 m i )  f rom t h e  s i t e  v i s i t  t h e  s i t e  once pe r  year,  t h e  
f i r s t  t r i p  ( i n  t h i s  case, t h e i r  marg ina l  t r i p )  i s  wo r th  $72 
(300 x 2 x 0.12 - assuming a t r a v e l  c o s t  o f  $0.12 pe r  k i l o m e t e r ) .  I f  
r e c r e a t i o n i s t s  250 km (155 m i )  go t o  t h e  s i t e  t w i c e ,  t h e  second t r i p  
( t h e i r  marg ina l  t r i p )  i s  wo r th  $60. And f i n a l l y ,  i f  r e c r e a t i o n i s t s  take  
a t h i r d  t r i p  when they  r e s i d e  200 km (124 m i )  away, t h e i r  t h i r d  t r i p  

(marg ina l  t r i p )  i s  wo r th  $48. 
Using t h e  TCM, t h e  va lue  o f  any s p e c i f i c  r e c r e a t i o n  s i t e  t o  a 

user  i s  t h e  amount he/she i s  w i l l i n g  t o  pay above t h e  t r a v e l  c o s t  f o r  
each t r i p .  I n  t h e  p reced ing  example, i f  t h e  r e c r e a t i o n  s i t e  was 
e l i m i n a t e d ,  r e c r e a t i o n i s t s  l i v i n g  300 km (186 m i )  would l o s e  one t r i p  
they  va lue  a t  $72, b u t  t hey  would save $72 o f  t r a v e l  expenses. 
Therefore,  t h e  n e t  l o s s  i n  economic va lue  t o  each consumer i s  zero.  
However, r e c r e a t i o n i s t s  l i v i n g  200 km (124 m i )  away would l o s e  t h r e e  
t r i p s .  The f i r s t  t r i p  they  would va lue a t  $72, t h e  second a t  $60 and t h e  
t h i r d  a t  $48 f o r  a t o t a l  va lue  o f  $180. On t h e  o t h e r  hand, they  would 
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T r a v e l  Cost ( $ 1  
Per V i s i t  
( I m p l i c i t  P r i c e )  
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250 km zone 

200 km zone 
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/ 

Q u a n t i t y  o f  V i s i t s  
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F i g u r e  12C. T r a v e l  c o s t  demand f u n c t i o n  f o r  a s p e c i f i c  r e c r e a t i o n  s i t e .  

save t r a v e l  c o s t s  f o r  t h e  t h r e e  t r i p s  ($48  x 3) t o t a l l i n g  $144. The n e t  
l o s s  I n  economic va lue  would be $36. Therefore,  $36 i s  what t h e  
r e c r e a t i o n i s t s  200 km (124 m i )  away would pay f o r  t h e  p r i v i l e g e  o f  
m a i n t a i n i n g  t h e  r e c r e a t i o n  s i t e .  Th i s  n e t  va lue  i s  t h e  consumer s u r p l u s  
o f  t r i p s  t o  t h e  s i t e ;  i t  i s  an a p p r o p r i a t e  measure o f  t h e  economic va lue  
o f  a s i t e  f o r  a s p e c i f i c  use. The sum o f  t h e  consumer s u r p l u s  f o r  a l l  
r e c r e a t i o n i s t s  u s i n g  t h e  s i t e  g i v e s  an es t ima te  of  t h e  n e t  va lue o f  t h e  
s i t e .  

Us ing t h e  TCM t o  e s t i m a t e  t h e  va lue o f  a r e c r e a t i o n  s i t e  has 
seve ra l  problems, ma in l y  assoc ia ted  w i t h  i t s  bas i c  assumption. F i r s t ,  
u s i n g  t h e  TCM t o  determine t h e  va lue  o f  i n f r a m a r g i n a l  t r i p s ,  i t  must be 
assumed t h a t  a l l  users o f  t h e  s i t e  a r e  s i m i l a r .  Secondly, a problem can 
a r i s e  f rom t h e  assumption t h a t  t r a v e l  cos ts  a r e  i n c u r r e d  s o l e l y  t o  a r r i v e  
and r e t u r n  f rom a s p e c i f i c  s i t e .  No al lowance i s  made f o r  mu l t i - pu rpose  
t r i p s  o r  v i s i t s  t o  another  s i t e .  T h i r d l y ,  i t  i s  ext remely d i f f i c u l t  t o  
ach ieve  a c o n s i s t e n t  measure o f  t r a v e l  c o s t  pe r  k i l o m e t e r  f o r  each 
r e c r e a t i o n i s t .  Each r e c r e a t i o n i s t  w i l l  l i k e l y  i n c l u d e  d i f f e r e n t  elements 
i n  t h e i r  c a l c u l a t i o n  o f  t r a v e l  c o s t s .  
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A f o u r t h  problem w i t h  t h e  TCM, and one o f  g r e a t e r  i n t e r e s t  t o  
t h i s  study, i s  t h a t  i t  can o n l y  measure t h e  a l l - o r - n o t h i n g  va lue o f  a 
s p e c i f i c  r e c r e a t i o n  s i t e .  I f ,  f o r  example, t h e  TCM was used t o  es t ima te  
t h e  t o t a l  economic va lue  o f  t h e  r e c r e a t i o n  a c t i v i t i e s  o f  t h e  t h r e e  
des ignated sub-basins ( N o r t h  Fork,  F la thead  R i v e r  i n  Montana, F la thead  
River-Mainstem, and F la thead  Lake), t h i s  aggregate va lue  would c e r t a i n l y  
approximate t h e  upper bound o f  t h e  va lue  t h a t  would be l o s t  as a r e s u l t  
o f  a reduced b u l l  t r o u t  p o p u l a t i o n .  However, these t h r e e  sub-basins, 
even w i t h  t h e  reduced b u l l  t r o u t  p o p u l a t i o n ,  would con t inue  t o  p r o v i d e  
t h e  m a j o r i t y  o f  t h e i r  r e c r e a t i o n a l  s e r v i c e .  Therefore,  t h e  t o t a l  va lue  
o f  a l l  r e c r e a t i o n a l  s e r v i c e s ,  computed by t h e  TCM, would g r o s s l y  
ove res t ima te  t h e  loss o f  r e c r e a t i o n a l  va lue  t h a t  would be a d i r e c t  r e s u l t  
o f  t h e  reduced b u l l  t r o u t  p o p u l a t i o n .  

The TCM i s  b a s i c a l l y  used t o  determine t h e  economic va lue  o f  a 
s p e c i f i c  r e c r e a t i o n  s i t e ,  n o t  a change i n  t h e  s i t e .  However, a v a r i a t i o n  
o f  t h e  TCM, t h e  Hedonic T rave l  Cost Method (HTCh) has been designed t o  
e v a l u a t e  s p e c i f i c  aspects o f  a r e c r e a t i o n a l  s i t e ,  such as f i s h  
p o p u l a t i o n s .  

12.3.3.2 Hedonic T rave l  Cost Method. A number o f  v a r i a t i o n s  o f  t h e  
t r a v e l  c o s t  method have been developed t o  improve on i t s  a b i l i t y  t o  
determine t h e  va lue  o f  s p e c i f i c  c h a r a c t e r i s t i c s  o f  a r e c r e a t i o n a l  
exper ience ( B u r t  and Brewer 1971;  Vaughan and Russe l l  1 9 8 2 ) .  One such 
development, t h e  Hedonic T rave l  Cost Method (HTCM) combines t h e  hedonic 
procedure (examin ing I n t e r r e l a t i o n s h i p s )  w i t h  t h e  t r a d i t l o n a l  TCM (Brown 
and Mendelsohn 1 9 8 4 ) .  Recrea t ion  s i t e s  a r e  viewed as a mix o f  
homogeneous c h a r a c t e r i s t i c s  (each p h y s i c a l  s i t e  has a m i x  o f  scenic  
q u a l i t y ;  t y p e  o f  water  bodies;  type,  number and s i z e  o f  f i s h ;  s i t e  
congest ion;  e t c . ) .  For each r e c r e a t i o n  t r i p  t h e  p r i c e  o r  c o s t  o f  
pu rchas ing  a " s p e c i f i c  m i x "  f o r  a t r i p  i s  t h e  marg ina l  t r a v e l  c o s t  f rom 
t h e  o r i g i n  t o  t h e  s i t e .  By e v a l u a t i n g  t h e  v a r i e t y  o f  purchases o f  a 
group o f  r e c r e a t i o n i s t s  f rom a s i n g l e  o r i g i n ,  t h e  marg ina l  expend i tu res  
necessary t o  purchase a d d i t i o n a l  u n i t s  o f  each c h a r a c t e r i s t i c  can be 
es t ima ted .  Having e s t a b l i s h e d  " p r i c e s "  f o r  t h e  va r ious  r e c r e a t i o n  
c h a r a c t e r i s t i c s ,  t h e  demand f o r  each can be est imated by comparing o r i g i n  
res idence  zones which have v a r y i n g  access t o  r e c r e a t i o n  s i t e s .  
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The i n i t i a l  s t e p  I n  t h e  HTCM i s  t o  es t ima te  t h e  p r i c e  
r e c r e a t i o n i s t s  must pay t o  o b t a i n  more o f  each c h a r a c t e r i s t i c .  Having 
performed t h i s  i n i t i a l  s t e p  f o r  each r e s i d e n t i a l  zone (300 km [186 m i ] ,  
250 km [155 m i ] ,  e t c . ) ,  t h e  p r i c e  each r e c r e a t i o n i s t  faces f o r  each 
c h a r a c t e r i s t i c  can be c a l c u l a t e d .  W i th  these " p r i c e s "  t h e  demand f o r  a 
s p e c i f i c  c h a r a c t e r i s t i c ,  such as f i s h  d e n s i t y  ( b u l l  t r o u t  p o p u l a t i o n ) ,  
can be es t ima ted .  That i s ,  by comparing t h e  behaviour  o f  a n g l e r s  f rom 
d i f f e r e n t  r e s i d e n t i a l  zones, one can e s t i m a t e  how a n g l e r s  va lue  access t o  
a s p e c i f i c  r e c r e a t i o n  s i t e  w i t h  a known f i s h  p o p u l a t i o n .  A f t e r  a l l ,  
enhancement (more b u l l  t r o u t )  or  degrada t lon  ( l e s s  b u l l  t r o u t )  o f  a 
s p e c i f i c  s i t e  o n l y  changes how f a r  t h e  a n g l e r  must t r a v e l  t o  o b t a i n  a 
s i t e  o f  t h e  d e s i r e d  q u a l i t y .  

Having e s t a b l i s h e d  a h y p o t h e t i c a l  demand f u n c t i o n  ( F i g u r e  12C) 
f o r  a s p e c i f i c  r e c r e a t i o n  ( f i s h i n g )  s i t e  w i t h  a known q u a l i t y  f o r  a 
s p e c i f i c  c h a r a c t e r i s t i c  ( b u l l  t r o u t  p o p u l a t i o n ) ,  t h e  HTCM can be used t o  
e v a l u a t e  t h e  s e n s i t i v i t y  o f  demand t o  a l o s s  i n  q u a l i t y  o f  t h e  r e c r e a t i o n  
s i t e  ( r e d u c t i o n  i n  b u l l  t r o u t  p o p u l a t i o n ) .  By obse rv ing  changes i n  
demand f o r  t h e  s i t e  by r e c r e a t i o n i s t s  f rom t h e  va r ious  r e s i d e n t i a l  zones, 
an es t ima te  i n  t h e  r e d u c t i o n  i n  consumer su rp lus  (economic va lue)  can be 
made. F i g u r e  12D denotes a s h i f t  i n  t h e  h y p o t h e t i c a l  t r a v e l  c o s t  demand 
f u n c t i o n  (Da+Db) t h a t  r e f l e c t s  r e c r e a t i o n i s t  r e a c t i o n  t o  t h e  
reduced q u a l i t y  o f  t h e  r e c r e a t i o n  s i t e  ( l o w e r  b u l l  t r o u t  p o p u l a t i o n ) .  
Note t h a t  as a r e s u l t  of t h e  reduced b u l l  t r o u t  p o p u l a t i o n ,  t h e r e  i s  a 
r e d u c t i o n  i n  t h e  number o f  v i s i t s  t o  t h e  r e c r e a t i o n  s i t e  by i n d i v i d u a l s  
f rom each r e s i d e n t i a l  zone. In t h i s  s imple example, assuming t h e  same 
t r a v e l  c o s t s  as i n  F i g u r e  12C, i f  t h i s  r e c r e a t i o n  s i t e  were now 
e l i m i n a t e d ,  t h e  r e c r e a t i o n i s t  l i v i n g  200 km (124 m i )  away would now o n l y  
l o s e  two t r i p s .  Now, however, t h e  f i r s t  t r i p  i s  o n l y  wor th  $60 and t h e  
second t r i p  $48 f o r  a t o t a l  va lue  o f  $108. The t r a v e l  c o s t  saved would 
be $96 ( 2  x $48) w i t h  t h e  n e t  l o s s  i n  economic values now b e i n g  o n l y  
$12. Therefore,  $24 ($36  - $12) i s  t h e  amount o f  consumer s u r p l u s  
(economic va lue)  t h a t  has been l o s t  f rom a r e c r e a t i o n i s t  l i v i n g  200 km 
(124 m i )  away as a d i r e c t  r e s u l t  o f  t h e  reduced b u l l  t r o u t  p o p u l a t i o n .  
Again, t h e  sum o f  t h e  reduced consumer su rp lus  f o r  a l l  r e c r e a t i o n i s t s  

( a n g l e r s )  u s i n g  t h e  s i t e  g i v e s  an es t ima te  of t h e  t o t a l  l o s s  i n  net  va lue  

f rom t h e  s i t e .  
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F i g u r e  120. T r a v e l  c o s t  demand f u n c t i o n  f o r  a lower  q u a l i t y  s p e c i f i c  
r e c r e a t i o n  s i t e .  

The advantage of  t h e  HTCM i s  t h a t  i t  can be used t o  focus on 
s p e c i f i c  c h a r a c t e r i s t i c s  o f  a r e c r e a t i o n  s i t e .  However, t h e  disadvantage 
o f  t h i s  approach i s  t h a t  i t  r e q u i r e s  s u b s t a n t i a l  da ta  on r e s i d e n t i a l  
o r i g i n s ,  user  behaviour  and s i t e  c h a r a c t e r i s t i c s .  Such da ta  a r e  
g e n e r a l l y  u n a v a i l a b l e  and s p e c i f i c  surveys must be undertaken t o  c o l l e c t  
them, an expensive and t i m e  consuming exe rc i se .  

12.3.3.3 Cont ingent  V a l u a t i o n  Method. U n l i k e  t h e  TCM and t h e  HTCM, t h e  
Cont ingent  V a l u a t i o n  Method ( C V M )  does n o t  depend on observed user  
behaviour .  I ns tead ,  t h e  CVM uses r e c r e a t i o n i s t s '  response t o  a s imulated 
market (Knetsch & Davis 1966; Schulze, d 'Arge and Brooksh i re  1981).  The 
va lue  o f  d e s i r e d  c h a r a c t e r i s t i c s  o f  a s e r v i c e  ( b u l l  t r o u t  f i s h i n g )  can be 
revea led  by how r e c r e a t i o n i s t s  respond t o  a s e t  o f  h y p o t h e t i c a l  
ques t i ons .  By c o n s t r u c t i n g  t h e  c o r r e c t  s e t  o f  ques t i ons ,  t h e  i n t e r v i e w e r  
t r i e s  t o  g e t  t h e  r e c r e a t i o n i s t  t o  r e v e a l  t h e  t r u e  values o f  t h e  s e r v i c e  
( b u l l  t r o u t  f i s h i n g ) .  
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For example, a q u e s t i o n n a i r e  i s  developed which desc r ibes  t h i s  
h y p o t h e t i c a l  market i n  which t h e  a n g l e r  c u r r e n t l y  pays f o r  t h e  r i g h t  t o  
f i s h  b u l l  t r o u t  a t  a s p e c i f i c  s i t e  ( say  an ent rance f e e  o r  a f i s h i n g  
l i c e n c e ) .  Now, i n  o r d e r  t o  m a i n t a i n  t h e  p a r t i c u l a r  f i s h i n g  exper lence 
( q u a l i t y  b u l l  t r o u t  f i s h i n g ) ,  t h e  a n g l e r s  a r e  asked i f  they  would pay 
some s p e c i f i c  amount i n  a d d i t i o n  t o  t h e i r  c u r r e n t  c o s t s .  I f  t h e  a n g l e r s  
s t a t e  they  would pay t h e  s t a t e d  amount, t h e  amount i s  increased u n t i l  an 
amount i s  reached t h a t  t h e  a n g l e r s  i n d i c a t e  they  a r e  no l onger  w i l l i n g  t o  
pay t o  m a i n t a i n  t h e  q u a l i t y  b u l l  t r o u t  f i s h i n g .  For each r e c r e a t i o n i s t ,  
t h e  d i f f e r e n c e  between t h e i r  c u r r e n t  expendi tures pe r  f i s h i n g  exper ience 
and t h e  amount o f  t h e i r  w i l l i n g n e s s  t o  pay ( ” b l d ” )  can be used t o  
c a l c u l a t e  t h e i r  n e t  w i l l i n g n e s s  t o  pay (consumer s u r p l u s )  t o  m a i n t a i n  t h e  
b u l l  t r o u t  f i s h e r y  a t  i t s  c u r r e n t  l e v e l .  

A l though t h e  CVM seems t h e  most s t r a i g h t f o r w a r d  o f  t h e  methods 
desc r ibed ,  i t  i s  t h e  most d i f f i c u l t  t o  app ly .  The d i f f i c u l t i e s  l i e  i n  
d e s i g n i n g  t h e  q u e s t i o n n a i r e  and i n  e l i m i n a t i n g  t h e  p o t e n t i a l  b iases i n  
t h e  a d m i n i s t r a t i o n  o f  t h e  q u e s t i o n n a i r e .  However, c o r r e c t l y  designed and 
admin i s te red ,  t h e  a n a l y s i s  o f  CVM r e s u l t s  I s  q u i t e  s t r a i g h t f o r w a r d .  

A l though t h i s  s tudy o n l y  rev iews t h r e e  techniques,  i t  should be 
noted t h a t  a c o n s i d e r a b l e  number o f  o t h e r  techniques n o t  mentioned i n  
t h i s  e x e r c i s e  a l s o  s u f f e r  f rom t h e  p reced ing  problems. 

12.3.4 Study Design - Review o f  Relevant S tud ies  
One of t h e  p reced ing  techniques,  o r  some combinat ion o f  t h e  

t h r e e ,  c o u l d  have been used t o  assess t h e  economic Impact I n  t h e  S t a t e  of 
Montana assoc ia ted  w i t h  t h e  p o t e n t i a l  l o s s  o f  a port ’ ion of t h e  b u l l  t r o u t  
p o p u l a t i o n  i n  t h e  F la thead  R i v e r  Basin.  The t o t a l  economic va lue  t o  
s o c i e t y  (Montana) of t h e  p o t e n t i a l  f i s h  l o s s  would have been t h e  sum of 
what a l l  i n d i v i d u a l  users ( r e c r e a t i o n i s t s )  would have been w i l l i n g  t o  pay 
t o  p reven t  such a l o s s .  Unable t o  under take such a s tudy,  t h e  WUC 
u t i l i z e d  t h e  r e s u l t s  f rom s t u d i e s  completed on s i m i l a r  s i t u a t i o n s  and, i n  
combinat ion w i t h  b u l l  t r o u t  p o p u l a t i o n  da ta  and c r e e l  census i n f o r m a t i o n ,  
es t ima tes  o f  economic va lues (use r  va lues)  were made. 
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I n  t h i s  s e c t i o n ,  a b r i e f  summary rev iew  i s  p rov ided  on t h e  
r e s u l t s  o f  f o u r  r e l e v a n t  s t u d i e s  and how these r e s u l t s  w i l l  be used w i t h  
da ta  f rom t h e  Bas in  t o  determine t h e  va lue  o f  a s p e c i f i c  p o r t i o n  o f  t h e  
b u l l  t r o u t  f i s h e r y .  

12.3.4.1 " V a l u i n q  a f i s h i n g  day: an a p p l i c a t i o n  o f  a systemat ic  v a r y i n g  
parameter model." W.J. Vaughan and C.S. R u s s e l l  (1982).  Th i s  s tudy 
es t ima ted  t h e  w i l l i n g n e s s  t o  pay f o r  a day o f  f reshwa te r  r e c r e a t i o n a l  
f i s h i n g  by t y p e  o f  f i s h  sought: co ldwa te r  gamefish ( t r o u t )  and warmwater 
f i s h  ( c a t f i s h ) .  The au tho rs  es t ima ted  a varying-parameter t r a v e l  c o s t  
model ( a  v a r i a t i o n  o f  t h e  HTCM) u s i n g  c r o s s - s e c t i o n a l  da ta  on f e e - f i s h i n g  
s i t e s .  T h e i r  model a t tempted t o  account f o r  t h e  i n f l u e n c e  o f  s i t e  
c h a r a c t e r i s t i c s ,  such as f i s h  species a v a i l a b l e ,  on t h e  demand f u n c t i o n  
f o r  f i s h i n g  days. 

The c e n t r a l  hypo thes i s  o f  t h e  s tudy was t h a t  a n g l e r s  va lue  some 
species more h i g h l y  than  o t h e r s .  Thus, one c o u l d  expect t h a t  t h e  major  
spec ies c l a s s  o f  a f i s h e r y  ( r e c r e a t i o n  s i t e )  would be an impor tan t  s i t e  
a t t r i b u t e  and would i n f l u e n c e  demand ( n e t  w i l l i n g n e s s  t o  pay ) .  The s tudy 
showed t h a t  a n g l e r s  would be w i l l i n g  t o  pay $19.49 (1979 d o l l a r s )  f o r  a 
t r o u t  f i s h i n g  day versus $12.48 (1979 d o l l a r s )  f o r  a c a t f i s h  f i s h i n g  day. 

The method used f o r  t h i s  s tudy rep resen ts  a s imple,  
s t r a i g h t f o r w a r d  way o f  i n c o r p o r a t j n g  s i t e  c h a r a c t e r i s t i c s  i n t o  a m o d i f i e d  
t r a v e l  c o s t  framework. I t s  a p p l i c a t i o n  p e r m i t s  t h e  v a l u a t i o n  o f  changes 
i n  r e c r e a t i o n  s i t e  a t t r i b u t e s ,  such as p r o p o r t i o n a l  changes i n  f i s h  
species a t  a s p e c i f i c  s i t e .  Thus, i f  t h e  F lathead R i v e r  B a s i n ' s  f i s h  
p o p u l a t i o n  m i x  were t o  change ( i . e . ,  decrease i n  b u l l  t r o u t ) ,  t h i s  method 
c o u l d  be used t o  determine t h e  r e s u l t i n g  economic l o s s  ( l o s s  i n  consumer 
s u r p l u s )  t o  t h e  Basin.  Furthermore, Vaughan and Russe l l  (1982) were a b l e  
t o  show t h a t  r e c r e a t i o n i s t s  ( a n g l e r s )  a r e  s e n s i t i v e  t o  f i s h  species and 
a r e  w i l l i n g  t o  pay a h i g h e r  p r i c e  (!.e., t r a v e l  f u r t h e r ,  e t c . )  f o r  
d i f f e r e n t  f i s h i n g  exper iences ( t r o u t  versus c a t f i s h ) .  Would a component 
o f  a n g l e r s  be w i l l i n g  t o  pay an even h i g h e r  p r i c e  f o r  a b u l l  t r o u t  
f i s h i n g  exper ience? 
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12.3.4.2 "The va lue  and c h a r a c t e r i s t i c s  o f  f reshwa te r  a n q l i n q  i n  B r i t i s h  
Columbia." R .  Reid (1986) .  Th is  survey o f  ang le rs  h o l d i n g  a f reshwa te r  
f i s h i n g  l i c e n c e  i n  1981 p rov ided  B r i t i s h  Columbia w i t h  up- to-date 
i n f o r m a t i o n  about t h e  va lue  and c h a r a c t e r i s t i c s  o f  f reshwa te r  f i s h i n g  i n  
t h e  p r o v i n c e .  A l though a m a i l  survey was used t o  o b t a i n  i n f o r m a t i o n  f rom 
b o t h  r e s i d e n t  and non- res iden t  ang le rs ,  d i f f e r e n t  methods were used t o  
determine t h e  economic va lue  o f  r e s i d e n t  and non- res iden t  a n g l i n g .  

For r e s i d e n t  a n g l e r s ,  t h e  va lue  o f  f i s h i n g  was determined by 
a s k i n g  a n g l e r s  t h e  maximum amount they  would be w i l l i n g  t o  pay f o r  a 
f i s h i n g  day over  and above t h e i r  a c t u a l  expend i tu res .  The amounts 
expressed by a n g l e r s  was thought  o f  as an i m p l i c i t  p r i c e  f o r  a n g l i n g .  
The r e s u l t i n g  es t ima tes  of  t h e  a n g l e r s '  n e t  w i l l i n g n e s s  t o  pay summed 
across a l l  t h e  1981 r e s i d e n t  a n g l e r s  denoted t h e  n e t  economic va lue  o f  
r e s i d e n t  f reshwater  f i s h i n g  t o  t h e  Prov ince o f  B r i t i s h  Columbia. I t  was 
es t ima ted  t h a t  i n  1981, over  300,000 a c t i v e  r e s i d e n t  a n g l e r s  i n  B r i t i s h  
Columbia generated over  5.6 m i l l i o n  a n g l e r  days and p laced  a n e t  economic 
va lue  ( n e t  w i l l i n g n e s s  t o  pay) on t h e i r  r e c r e a t i o n  f i s h i n g  a c t i v i t i e s  o f  
over  $113 m i l l i o n  (1981 d o l l a r s ) .  Therefore,  r e s i d e n t  a n g l e r s  were 
w l l l i n g  t o  pay approx ima te l y  $20.10 (1981 d o l l a r s )  f o r  each day of 
a n g l i n g  over  and above t h e i r  a c t u a l  expend i tu res .  

For n o n - r e s i d e n t  ang le rs ,  t h e  s tudy aga in  was i n t e r e s t e d  i n  
d e t e r m i n i n g  t h e  economic va lue  o f  t h e  f i s h i n g  a c t i v i t y  t o  t h e  p r o v i n c e  o f  
B r i t i s h  Columbia. However, s i n c e  non- res iden ts '  use va lue  i s  n o t  
captured by t h e  p rov ince ,  a d i f f e r e n t  method f o r  measuring t h e  economic 
va lue  was used. The economic va lue  f o r  B r i t i s h  Columbia t h a t  was 
generated by n o n - r e s i d e n t  a n g l e r s  was measured through t h e  gross 
expend i tu res  they  made on f i s h i n g  t r i p s  i n  t h e  p rov ince .  The n e t  
economic va lue  was determined by removing t h e  c o s t  o f  goods and s e r v i c e s  
necessary f o r  p r o v i d i n g  t h e  non- res iden t  f i s h i n g  days. I t  was es t ima ted  
t h a t  i n  1981, over  100,000 non- res iden t  a n g l e r s  generated over  800,000 
a n g l e r  days and c o n t r i b u t e d  approx ima te l y  $25.4 m i l l i o n  (1981 d o l l a r s )  i n  
economic va lue  t o  t h e  Prov ince o f  B r i t i s h  Columbia. Therefore,  a 
non - res iden t  a n g l e r  day c o n t r i b u t e d  an average o f  approx ima te l y  $31.20 
(1981 d o l l a r s )  n e t  economic va lue  t o  t h e  p rov ince .  

The method used i n  t h i s  survey t o  determine t h e  n e t  economic 
va lue  t h a t  non - res iden t  a n g l e r s  c o n t r i b u t e  t o  t h e  Prov ince o f  B r i t i s h  
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Columbla c o u l d  be r e a d i l y  used f o r  t h e  F la thead  R i v e r  Basin.  With some 
minor  m o d i f i c a t i o n ,  t h e  n e t  economic va lue  cou ld  be determined f o r  
non - res iden t  a n g l i n g  f o r  d i f f e r e n t  species o f  f i s h .  The method used f o r  
r e s i d e n t  a n g l e r s  was a m o d i f i e d  v e r s i o n  o f  t h e  Cont ingent  V a l u a t i o n  
Method ( C V M ) .  W i th  some f u r t h e r  m o d i f i c a t i o n ,  t h e  q u e s t i o n n a i r e  c o u l d  be 
used t o  d i s t i n g u i s h  t h e  n e t  w i l l i n g n e s s  t o  pay f o r  a n g l i n g  days o f  
v a r y i n g  q u a l i t i e s  (e .g . ,  h i g h  q u a l i t y  f i s h i n g  such as b u l l  t r o u t  i n  t h e  
F la thead  R i v e r  Bas in ) .  

12.3.4.3 "Economic v a l u a t i o n  o f  p o t e n t i a l  losses o f  f i s h  p o p u l a t i o n s  i n  
t h e  Swan R i v e r . "  ECO Northwest (1984).  The purpose o f  t h i s  s tudy was t o  
p r o v i d e  i n f o r m a t i o n  and a n a l y s i s  necessary t o  answer economic ques t i ons  
assoc ia ted  w i t h  t h e  p o t e n t i a l  f i s h  l o s s  r e s u l t i n g  f rom t h e  proposed 
m i c r o - h y d r o e l e c t r i c  development on t r i b u t a r i e s  o f  t h e  Swan R i v e r ,  a 
sub-basin o f  t h e  F la thead  R i v e r  Basin ( F i g u r e  1 ) .  The s tudy u t i l i z e d  
t h r e e  techniques t h a t  were f e l t  t o  most l i k e l y  aniwer t h e  ques t i ons  about 
t h e  economic va lue  o f  t h e  p o t e n t i a l  l o s s  o f  f i s h .  They were t h e  T rave l  
Cost Method, t h e  Cont ingent  V a l u a t i o n  Method, and t h e  Hedonic T rave l  Cost 
Method. 

Resu l t s  u s i n g  t h e  T rave l  Cost Method p laced t h e  n e t  economic 
va lue  o f  t h e  r e c r e a t i o n a l  f i s h e r y  o f  t h e  Swan R i v e r  b a s i n  a t  $788,000 
(1984 d o l l a r s ) .  I t  was es t ima ted  t h a t ,  f o r  t h e  1983-84 f i s h i n g  season, 
t h e  b a s i n  generated approx ima te l y  16,300 a n g l e r  days. Average a n g l e r  day 
va lues were es t ima ted  t o  be between $21 and $76 (1984 d o l l a r s ) .  
Furthermore, when t h e  t o t a l  n e t  economic va lue  o f  t h e  f i s h e r y  was d i v i d e d  
by t h e  number o f  a n g l e r  days, t h e  average va lue  o f  an a n g l e r  day was 
es t ima ted  t o  be approx ima te l y  $48.30 (1984 d o l l a r s ) .  

Having e s t a b l i s h e d  t h e  va lue  o f  an a n g l e r  day, t h e  s tudy 
u t i l i z e d  b o t h  t h e  Cont ingent  V a l u a t i o n  and t h e  Hedonic T rave l  Cost 
Methods t o  determine a n g l e r  response and r e s u l t i n g  l o s s  i n  economic va lue  
due t o  a p o t e n t i a l  25 pe rcen t  l o s s  i n  f l s h  p o p u l a t i o n  as a r e s u l t  o f  t h e  
proposed m i c r o - h y d r o e l e c t r i c  development. Responses t o  t h e  c o n t i n g e n t  
v a l u a t i o n  ques t i ons  i n d i c a t e d  t h a t  a n g l e r s  were w i l l i n g  t o  pay between 
$13 and $76 (1984 d o l l a r s )  a n n u a l l y  t o  p reven t  a 25 pe rcen t  l o s s  i n  f i s h  
p o p u l a t i o n .  When a l l  t h e  a n g l e r s '  w i l l i n g n e s s  t o  pay values (consumer 
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surplus) were summed, the total annual willingness to pay value was 
estimated to be $331,300 (1984 dollars). Again, using a variation of the 
Contingent Valuation Method, anglers reported being willing to drive 85 
to 204 one-way kilometers (53 to 127 mi) to get to an area of equal 
angling quality to the Swan River basin. This translated Into a total 
annual willingness to pay value (willingness to drive) of $249,600 (1984 
dollars). Finally, results using the Hedonic Travel Cost analysis 
revealed a lower value of a 25 percent fish loss ($122,500 - 1984 

dollars) . 
Table 12.4 denotes the aggregate valuation of a 25 percent fish 

loss using the three different estimation techniques. Furthermore, when 
the potential loss in value due to the 25 percent decline in fish 
population is compared to the initial net economic value of the Swan 
River Basin recreational fisheries ($788,000), indexes of fish loss to 
value loss can be estimated. These indexes could be useful when 
examinlng the value o f  potential fish losses in the Flathead River Basin. 

The study concluded that although the Hedonic Travel Cost. 
analysis resulted in lower total values, it was still considered to be 
the most useful technique for addressing relatlve values of site 
characteristics. However, the analysis concluded that bull trout were 
found to be significantly more valuable than lttrout" to anglers in the 
Basin. Anglers were willing to pay an estimated $450 (1984 dollars) per 
party-visit to fish for bull trout ($135 per angler day) compared to only 
$30 (1984 dollars) for "trout" ($18 per angler day). Although there was 
an extremely large variance associated with these estimates, the relative 
values would indicate that the "value" of an angler day for bull trout 
should be considerably greater than for "trout". This conclusion will be 
important when estimating the value of a bull trout angler day in the 
Flathead River Basin (see Section 12.3.6). 

12.3.4.4 "Quantifying the economic effects of hydroelectric developments 
on recreational fisheries: a case study of Idaho." J .  Loomis, 0.  
Donnelly and C. Sorg (1985). The purpose o f  this study was to simulate 
the possible impacts of a small hydroelectric dam on the Henry's Fork 

River in Idaho and t o  show the economic values lost with: (1) a 
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Table 12.4. Aggregate v a l u a t i o n  (1984 d o l l a r s  pe r  y e a r )  o f  a 
h y p o t h e t i c a l  25 pe rcen t  f i s h  l o s s  I n  t h e  Swan R i v e r  Basin 
u s i n g  t h r e e  e s t i m a t i o n  techniques.  

I I I 
I W i l l i n g n e s s  I W i l l i n g n e s s  I Hedon 1 c 
I To Pay I To D r i v e  I T rave l  Cost 

I I I 
I I 

I I I 
I I I 

Percentage Loss I I I 

$331 300 I $249 600 I $122 500 
Loss i n  I 
Economic Value I 

o f  Economic Value I 4 2% I 3 2% I 1 6% 

Source: ECO Northwest 1984 

r e d u c t i o n  o f  t h e  number o f  f i s h  caught o f  c u r r e n t  s i ze ;  ( 2 )  a 50 pe rcen t  
r e d u c t i o n  i n  t h e  s i z e  o f  f i s h  caught;  and, ( 3 )  t o t a l  l o s s  o f  t h e  
r e c r e a t i o n a l  f i s h e r y .  A l though t h e  t h r e e  cases demonstrate i n t e r e s t i n g  
r e s u l t s  and c a p a b i l i t i e s  t o  a t t a c h  an economic va lue t o  these losses,  f o r  
our  purpose o n l y  t h e  r e s u l t s  o f  case ( 1 )  w i l l  be d iscussed.  

A l though t h e  au tho rs  used b o t h  t h e  CVM and a m o d i f i e d  HTCM f o r  
t h e  complete s tudy,  o n l y  t h e  HTCM was used t o  determine t h e  economic 
va lue  l o s t  as a r e s u l t  o f  a p o t e n t i a l  r e d u c t i o n  i n  t h e  f i s h  p o p u l a t i o n .  
The au tho rs  assumed a d i r e c t  c o r r e l a t i o n  between f i s h  p o p u l a t i o n s  and 
f i s h  ca tch .  

I n  1983, t h e  U n i v e r s i t y  o f  Idaho conducted b o t h  a m a l l  and 
te lephone survey. A random sample o f  l i c e n c e d  a n g l e r s  were asked t o  
p r o v i d e  i n f o r m a t i o n  on t h e i r  1982 a n g l i n g  a c t i v i t i e s .  Anglers  were 
phoned t o  o b t a i n  responses on t h e i r  a n g l i n g  a c t i v i t i e s  and a s imu la ted  
f i s h i n g  market Mas desc r ibed  t o  them. Resu l t s  o f  t h e  a n a l y s i s  u s i n g  t h e  
HTCM i n d i c a t e d  t h a t  f o r  t h e  Henry 's  Fork R i v e r ,  t h e r e  would be 76,700 
f i s h i n g  t r i p s  w i t h  a n e t  economic va lue (consumer s u r p l u s )  o f  $2.86 
m i l l i o n  (1985 d o l l a r s ) .  Th i s  t r a n s l a t e d  t o  app rox ima te l y  $37.34 (1985 
d o l l a r s )  pe r  t r i p  o f  2 . 2  days I n  l e n g t h .  2n o t h e r  words, Henry 's  Fork 
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R i v e r  accommodates approx ima te l y  168,740 a n g l e r  days pe r  year and each 
a n g l e r  day has a n e t  economic va lue  o f  $16.97 (1985 d o l l a r s ) .  

The a n a l y s i s  n e x t  approximated t h e  e f f e c t  o f  a r e d u c t i o n  i n  

f i s h  p o p u l a t i o n  (and hence f i s h  c a t c h ) .  The s i m u l a t i o n  a n a l y s i s  showed 
t h a t  a 50 pe rcen t  r e d u c t i o n  i n  f i s h  p o p u l a t i o n  caused an annual r e d u c t l o n  
o f  app rox ima te l y  $920,000 (1985 d o l l a r s )  i n  economic va lue  and 24,742 
fewer t r i p s  (54,432 a n g l e r  days).  I f  t h e  l o s s  o f  f i s h  p o p u l a t i o n  was 
inc reased  t o  7 5  pe rcen t ,  t h e  annual l o s s  i n  economic va lue  would be $1.36 
m i l l i o n  (1985 d o l l a r s )  and 36,362 fewer t r i p s  (79,996 a n g l e r  days).  

Table 12.5 summarizes t h e  expected number o f  a n g l e r  days and 
assoc ia ted  n e t  economic va lue  f o r  Henry 's  Fork R i v e r  based on p r o j e c t e d  
changes i n  f i s h  p o p u l a t i o n s .  C l e a r l y ,  t h e  method o f  a n a l y s i s  used t o  
generate these r e s u l t s  f o r  t h e  Henry 's  Fork R i v e r  cou ld  be r e a d i l y  used 
f o r  t h e  F la thead  R i v e r  Basin when examining t h e  q u e s t i o n  o f  a p o t e n t i a l  
r e d u c t i o n  i n  f i s h  p o p u l a t i o n s  r e s u l t i n g  f rom t h e  proposed c o a l  mine. 

Table 12.5. Changes i n  f i s h  p o p u l a t i o n s  o f  Henry 's  Fork R i v e r  - impact 
on r e c r e a t i o n a l  f i s h i n g  and assoc ia ted  economic va lue  (1985 
d o l l a r s )  . 

F i s h  P o p u l a t i o n  I Net Economic Value I T o t a l  Angler  I Percent 
( Percent ) I ( 000,000$) I Days I Change 

I 
I I 

100 I $2.86 I 168 740 I 
50 I $1.94 I 114 308 I 
25 I $1.50 I 88 744 I 

I 
I I 

I I 

I -32% 

I -48% 

I I I 

Source: Loomis, Donnel ly  and Sorg 1985 

12.3.5 Study Design - Reduct ion o f  B u l l  T rou t  P o p u l a t i o n  o f  F la thead  
R i v e r  Basin 

The p reced ing  s t u d i e s  p rov ided  a v a r i e t y  o f  measures o f  t h e  n e t  
economic va lue  o f  an a n g l e r  day and t h e  s e n s l t i v i t y  o f  t h e  economic 
va lues t o  changing c o n d i t i o n s  o f  a r e c r e a t i o n  exper ience such as  
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r e d u c t i o n s  i n  f i s h  p o p u l a t i o n s .  Any one of  t h e  methods o r  a combinat ion 
o f  them c o u l d  be used t o  measure t h e  n e t  economic impact t o  t h e  S t a t e  o f  
Montana assoc ia ted  w i t h  t h e  p o t e n t i a l  l o s s  of a p o r t i o n  o f  t h e  b u l l  t r o u t  
p o p u l a t i o n .  I ns tead ,  r e s u l t s  f rom t h e  p reced ing  s t u d i e s  w i l l  be used 
w i t h  t h e  Basin da ta  and es t ima tes  made o f  economic va lues.  

An assumption i s  made t h a t  t h e  express ions o f  economic va lue  by 
a n g l e r s  i n  t h e  p reced ing  s t u d i e s  can be a p p l i e d  t o  t h e  b u l l  t r o u t  a n g l i n g  
exper ience f o r  t h e  des ignated sub-basins. A v a i l a b l e  da ta  on t h e  Bas in ' s  
b u l l  t r o u t  p o p u l a t i o n  and i t s  d i s t r i b u t i o n  throughout  t h e  Basin i s  used 
t o  determine what p o r t i o n  o f  t h e  p o p u l a t i o n  o r i g i n a t e s  f rom t h e  Nor th  
Fork,  F la thead  R i v e r  i n  t h e  B r i t i s h  Columbia des ignated sub-basin and, 
more s p e c i f i c a l l y ,  f rom Howel l  and Cabin Creeks. A v a i l a b l e  da ta  on 
f i s h i n g  a c t i v i t i e s  f o r  b u l l  t r o u t  i n  t h e  Basin i s  a v a i l a b l e  f rom a c r e e l  
census. Using t h e  da ta  on b u l l  t r o u t  and a n g l i n g  a c t i v i t i e s  i n  
c o n j u n c t i o n  w i t h  a n g l i n g  a c t i v i t i e s  f rom t h e  p reced ing  s t u d i e s ,  
i n f o r m a t i o n  on s e n s i t i v i t y  t o  changes i n  b u l l  t r o u t  p o p u l a t i o n s  a r e  
compi led.  Furthermore, i n f o r m a t i o n  on a n g l e r  days f o r  b u l l  t r o u t  i n  t h e  
Basin i s  used w i t h  t h e  va lue  o f  a n g l e r  days f rom t h e  p reced ing  s t u d i e s  t o  
determine a range o f  aggregated n e t  economic va lue  c o n t r i b u t e d  t o  t h e  
S t a t e  o f  Montana f rom b u l l  t r o u t  f i s h i n g .  F i n a l l y ,  u t i l i z i n g  t h e  
computed aggregated n e t  economic values and t h e  s e n s i t i v i t y  o f  angler -use 
t o  changing f i s h  p o p u l a t i o n s ,  n e t  economic va lues a r e  c a l c u l a t e d  t h a t  
denote a range f o r  t h e  p o t e n t i a l  economic l o s s  t o  t h e  S t a t e  o f  Montana. 

The l i m i t a t i o n s  o f  t h e  p reced ing  a n a l y s i s  should be apparent.  
The assumptions t h a t  a r e  made t o  complete t h e  a n a l y s i s  i n  S e c t i o n  12.3.6 
can o n l y  be v e r i f i e d  by u n d e r t a k i n g  a complete o n - s i t e  s tudy u s i n g  t h e  
methods p r e v i o u s l y  mentioned. Never the less,  t h e  range o f  est imates o f  
l o s s  i n  n e t  economic va lue  t h a t  c o u l d  occur as a r e s u l t  o f  a r e d u c t i o n  i n  
t h e  b u l l  t r o u t  p o p u l a t i o n  a r e  r e l i a b l e  w i t h i n  t h e  s tudy l i m i t a t i o n s .  

12.3.6 Est imated Economic Value o f  B u l l  T rou t  Ang l i ng  i n  Designated 
Study Area: Loss i n  Value due t o  P o t e n t i a l  D e c l i n e  i n  B u l l  
T rou t  P o p u l a t i o n  
Rec rea t iona l  f i s h i n g  i s  a major  socio-economic a c t i v i t y  i n  t h e  

F la thead  R i v e r  Basin.  Kokanee, wests lope c u t t h r o a t  t r o u t ,  b u l l  t r o u t ,  
l a k e  t r o u t  and mountain w h i t e f i s h  a r e  t h e  species most sought by t h e  
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r e c r e a t i o n a l  a n g l e r .  I n  t h i s  s e c t i o n  an es t ima te  i s  made o f  t h e  annual 
number o f  b u l l  t r o u t  a n g l e r  days, t h e  p o p u l a t i o n  o f  b u l l  t r o u t ,  and i t s  
d i s t r i b u t i o n  between t h e  B r i t i s h  Columbia and Montana p o r t i o n s  o f  t h e  
des ignated s tudy area. U t i l i z i n g  t h i s  base da ta  ( c r e e l  census and b u l l  
t r o u t  p o p u l a t i o n )  i n  c o n j u n c t i o n  w i t h  i n f o r m a t i o n  f rom o t h e r  r e l e v a n t  
s t u d i e s  (economic va lue  o f  an a n g l e r  day and s e n s i t i v i t y  o f  a n g l e r s  t o  
changing f i s h  p o p u l a t i o n s ) ,  an e s t i m a t e  i s  made on t h e  d i r e c t  l o s s  i n  
"use r "  va lue  t o  t h e  S t a t e  o f  Montana as a r e s u l t  o f  t h e  t o t a l  l o s s  o f  t h e  
Howel l  and Cabin Creek b u l l  t r o u t  p o p u l a t i o n s .  

12.3.6.1 Census o f  B u l l  T r o u t  Ang l i ng .  A census o f  r e c r e a t i o n  f i s h i n g  
was conducted on F la thead  Lake f rom May 16, 1981 th rough  May 14, 1982 
(Graham and Fredenberg 1983) and on t h e  F lathead Rlver-Mainstem f rom 
F la thead  Lake upstream t o  i t s  conf luence w i t h  t h e  N o r t h  Fork f rom 1981 
May 16 t o  1981 November 30 and on t h e  N o r t h  Fork,  F la thead  R i v e r  i n  
Montana f r o m  1981 May 16 t o  1981 September 7 (Fredenberg and Graham 
1983). I n  a d d i t i o n ,  beg inn ing  i n  1979, G l a c i e r  N a t i o n a l  Park i n i t i a t e d  
an e v a l u a t i o n  o f  a n g l e r  use i n  t h e  Park (U.S.  F i s h  and W i l d l i f e  Se rv i ce  
undated [ a ]  and [ b ] ) .  Th i s  a n g l i n g  i n f o r m a t i o n  was f o r  f i s h i n g  i n  t h e  
N o r t h  Fork,  F la thead  R i v e r  i n  Montana des ignated sub -bas in  i n s i d e  t h e  
Park. I t  i s  i n c l u d e d  as p a r t  o f  t h e  o v e r a l l  census t o t a l  s i n c e  l i t t l e ,  
i f  any, d u p l i c a t i o n  i s  assumed because o f  l i m i t a t i o n s  imposed by p h y s i c a l  
access, l i c e n c e  requirements and d a t a  c o l l e c t i o n  methods. Census 
i n f o r m a t i o n  was analyzed t o  es t ima te  t h e  use and h a r v e s t  o f  gamef ish and 
t h e  b a s i c  c h a r a c t e r i s t i c s  o f  t h e  a n g l i n g  p o p u l a t i o n .  Table 12.6 denotes 
t h e  aggregate number o f  a n g l e r  days es t ima ted  i n  t h e  p reced ing  censuses. 
The e s t i m a t e  o f  a n g l e r  days was f o r  a l l  types o f  f i s h  species.  However, 
s u f f i c i e n t  i n f o r m a t i o n  was c o l l e c t e d  on a n g l e r s '  f i s h i n g  e f f o r t  f o r  
d i f f e r e n t  types of f i s h  species t h a t  an e s t i m a t e  on t h e  annual b u l l  t r o u t  
a n g l e r  days c o u l d  be made. 

The census on t h e  F la thead  R i v e r  and Lake determined t h e  number 
o f  b u l l  t r o u t  caught i n  each des ignated sub-basin d u r i n g  t h e  census 
p e r i o d  and t h e  success r a t e  pe r  b u l l  t r o u t  a n g l e r  day. Dur ing  t h e  census 
p e r i o d ,  5452 b u l l  t r o u t  were caught on F la thead  Lake, 1827 on t h e  
F la thead  River-Mainstem, 404 on t h e  N o r t h  Fork,  F la thead  R i v e r  i n  
Montana, and 254 on t h e  G l a c i e r  N a t i m a l  Park p o r t i o n  o f  t h e  N o r t h  Fork,  
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Table 12.6.  Es t ima te  o f  t o t a l  number o f  a n g l e r  days: May 16, 1981 t o  
May 14, 1982. 

Designated 
Sub-Basin 

Number o f  
-. Angler  Days 

F la thead  Lake 168 792 

F la thead  River-Mainstem 35 940 

N o r t h  Fork,  F la thead  R i v e r  
i n  Montana 
- G l a c i e r  N a t i o n a l  Park 

9 485 
1 421a -- 

T o t a l  215 638 

aAng l i ng  i n  G l a c i e r  N a t i o n a l  Park averaged 1421 a n g l i n g  days pe r  year  
d u r i n g  1979 t o  1981, a th ree -yea r  census p e r i o d .  

Source: Fredenberg and Graham (1983) 
Graham and Fredenberg (1983) 
U.S. F i s h  and W i l d l i f e  S e r v i c e  (undated [ a ]  and [ b ] )  

F la thead  R i v e r  i n  Montana (mean annual h a r v e s t ) .  The census a l s o  
determined b o t h  an average c a t c h  r a t e  pe r  a n g l e r  hour and t h e  average 
number o f  a n g l e r  hours pe r  b u l l  t r o u t  a n g l e r  day i n  t h e  va r ious  
des ignated sub-basins.  Using t h e  p reced ing  i n f o r m a t i o n ,  Table 12.7 

p rov ides  an e s t i m a t e  o f  t h e  b u l l  t r o u t  c a t c h  r a t e  pe r  a n g l e r  day. Using 
t h i s  i n f o r m a t i o n ,  Table 12.8 denotes t h e  number o f  b u l l  t r o u t  a n g l e r  days 
es t ima ted  f o r  t h e  census p e r i o d .  For t h e  purpose o f  t h i s  s tudy,  i t  i s  
assumed t h a t  t h e  t h r e e  des ignated sub-basins a n n u a l l y  suppor t  
app rox ima te l y  97,220 b u l l  t r o u t  a n g l e r  days. 

12.3.6.2 Economic Value o f  t h e  B u l l  T rou t  F i s h e r y  t o  t h e  S t a t e  o f  
Montana. I n  S e c t i o n  12.3.4, a b r i e f  summary rev iew  was made o f  f o u r  
s t u d i e s  t h a t  determined t h e  va lue  o f  an a n g l e r  day. I n  each o f  these 
s t u d i e s  an a t tempt  was made t o  e x p l a i n  t h e  b a s i s  f o r  de te rm in ing  t h e  
va lue  o f  an a n g l e r  day. Two o f  t h e  s t u d i e s  were a b l e  t o  conclude t h a t  
t y p e  o f  f i s h  species sought i n f l u e n c e d  t h e  amount an a n g l e r  would be 
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Table 12.7. Es t ima te  o f  c a t c h  r a t e  o f  b u l l  t r o u t  per  a n g l e r  day i n  t h e  
t h r e e  des ignated sub-basins. 

Designated 
Sub-Bas i n 

F la thead  Lake 

F la thead  River-Mainstem 

N o r t h  Fork,  F la thead  R i v e r  
I n  Montana 
- G l a c i e r  N a t i o n a l  Park 

Average Number 
Catch Rate o f  Hours Per Catch Rate 

Per Hour Angler  Day Per Angler  Day 

0.072 0.02 3.6 

0.05 3.2 0.160 

0.02 2.3 
0.07 2.8 

0.046 
0.196 

Source: Fredenberg and Graham (1983) 
Graham and Fredenberg (1983) 
U.S. F i s h  and W i l d l i f e  S e r v i c e  (undated [ a ]  and [ b ] )  

Table 12.8. Es t ima te  o f  annual number o f  b u l l  t r o u t  a n g l e r  days i n  t h e  
t h r e e  des ignated sub-basins. 

Designated 
Sub-Bas i n 

F la thead  Lake 

Number o f  Catch Rate Number o f  
b u l l  t r o u t  o f  b u l l  t r o u t  b u l l  t r o u t  

Caught Per Angler  Day Angler  Days 

5452 0.072 7 5  722 

11 419 F la thead  River-Mainstem 1827 0.160 

N o r t h  Fork,  F la thead  R i v e r  
i n  Montana 404 0.046 8 783 

1 296 - G l a c i e r  N a t i o n a l  Park 254 0.196 -- 
T o t a l  97 220 

Source: Fredenberg and Graham (1983) 
Graham and Fredenberg (1983) 
U.S. F i s h  and W i l d l i f e  S e r v i c e  (undated [ a ]  and [ b ] )  
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w i l l i n g  t o  pay f o r  an a n g l e r  day (Vaughan and Russe l l  1982; ECO Northwest 
1984) .  Table 12.9 denotes a range o f  values f o r  a n g l e r  days based on t h e  
r e s u l t s  of s t u d i e s  reviewed i n  S e c t i o n  12.3.4. ( A l l  values a r e  i n  U n i t e d  
S t a t e s  d o l l a r s  except f o r  t h e  R .  Reid (1986) values which a r e  i n  Canadian 
d o l l a r s ) .  W i thou t  comp le t i ng  an a c t u a l  o n - s i t e  s tudy,  i t  i s  ex t reme ly  
d i f f i c u l t ,  i f  n o t  impossib le ,  t o  determine t h e  economic va lue  o f  a b u l l  
t r o u t  a n g l e r  day f o r  t h e  F la thead  R i v e r  Basin.  However, f o r  t h e  purpose 
o f  t h i s  s tudy,  t h e  WUC concluded t h a t  t h e  b u l l  t r o u t  f i s h e r y  should be 
considered a h i g h  q u a l i t y  f i s h e r y  and would command a h i g h e r  " w i l l i n g n e s s  
t o  pay" va lue .  I n  r e v i e w i n g  t h e  va lues denoted i n  Table 12.9, t h e  WUC 
cou ld  n o t  accept  u s i n g  $143.00 (1986 d o l l a r s )  as t h e  va lue  o f  a b u l l  
t r o u t  a n g l e r  day because o f  t h e  l a r g e  amount o f  va r iance  assoc ia ted  w i t h  
t h i s  es t ima ted  va lue.  I ns tead ,  t h e  n e x t  h i g h e s t  value, $51.15 (1986 
d o l l a r s ) ,  was used as t h e  va lue  o f  a b u l l  t r o u t  a n g l e r  day. Table 12.10 
denotes t h e  es t ima ted  economic va lue  c o n t r l b u t e d  by b u l l  t r o u t  a n g l e r s  i n  
each o f  t h e  t h r e e  sub-basins t o  t h e  S t a t e  o f  Montana on an annual b a s i s .  
I n  t o t a l ,  i t  i s  es t ima ted  t h a t  b u l l  t r o u t  a n g l i n g  i n  t h e  t h r e e  des ignated 
sub-basins has an annual  economic va lue  o f  app rox ima te l y  $5 m i l l i o n  (1986 
d o l l a r s )  . 

Table 12.9. Estimates o f  t h e  va lue  of  an a n g l e r  day (1986 D o l l a r s ) .  

R .  Reid 1986 

Value o f  Angler  
Day ( C u r r e n t  $1 - Day (1986 $)  

Value o f  Angler  

20.10 (1983 $1 
31.20 (1983 $1 

22.56 
35.02 

J .  Loomis e t  a l .  1985 16.97 (1985 $) 17.36 

ECO Northwest 1984 18.00 (1984 $) 
48.30 (1984 $) 

135.00 (1984 $) 

Vaughan and Russe l l  1982 12.48 (1979 $) 
19.49 (1979 $) 

19.06 
51.15 

143.00 

18.71 
29.22 

12.3.6.3 D i s t r i b u t i o n  o f  B u l l  T rou t  Popu la t i on .  I n  o r d e r  t o  a t tempt  t o  
determine t h e  economic impact assoc ia ted  w i t h  t h e  p o t e n t i a l  t o t a l  l o s s  o f  

t h e  b u l l  t r o u t  p o p u l a t i o n  o f  Howel l  and Cabin Creeks, i n f o r m a t i o n  was 
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Table 12.10. Est imated annual va lue  o f  b u l l  t r o u t  a n g l i n g  i n  t h e  t h r e e  
des ignated sub-basins.  

Designated 
Sub-Basi n 

F la thead  Lake 

F la thead  River-Mainstem 

N o r t h  Fork,  F la thead  R ive r  
i n  Montana 
- G l a c i e r  N a t i o n a l  Park 

T o t a l  

E s t  i mated 
Angler  Days 

75 722 

11 419 

8 783 
1 296 

Value o f  
Angler  Days 

(1986 $1 

3 873 180 

584 082 

449 250 
66 290 

$4 972 802 

ob ta ined  on es t ima tes  o f  t h e  b u l l  t r o u t  p o p u l a t i o n  i n  va r ious  p o r t i o n s  o f  
t h e  Basin.  The es t ima tes  f o r  t h e  b u l l  t r o u t  p o p u l a t i o n  i n  t h e  N o r t h  
Fork,  F la thead  R i v e r  i n  B r i t i s h  Columbia des ignated sub-basin were then  
compared w i t h  t h e  o v e r a l l  p o p u l a t i o n  t o  determine what p o r t i o n  o f  t h e  
t o t a l  p o p u l a t i o n  o f  b u l l  t r o u t  o r i g i n a t e d  f rom t h i s  sub-basin and, more 
i m p o r t a n t l y ,  what p o r t i o n  o f  t h e  o v e r a l l  p o p u l a t i o n  o r i g i n a t e d  f rom 
Howel l  and Cabin Creeks. 

Table 12.11 o u t l i n e s  t h e  d i s t r l b u t i o n  o f  b u l l  t r o u t  redds 
(spawning s i t e s )  i n  t h r e e  des ignated sub-basins ( B i o l o g i c a l  Resources 
Committee 1987). When comparing t h e  d i s t r i b u t i o n  o f  redds (and t h e r e f o r e  
t h e  d i s t r i b u t i o n  o f  t h e  b u l l  t r o u t  p o p u l a t l o n ) ,  app rox ima te l y  16 pe rcen t  
o f  t h e  b u l l  t r o u t  p o p u l a t i o n  spawn i n  t h e  B r i t i s h  Columbia p o r t i o n  o f  t h e  
Basin.  Furthermore, about 60 pe rcen t  o f  a l l  spawners i n  B r i t i s h  Columbia 
spawn i n  Howel l  and Cabin Creeks. Therefore,  app rox ima te l y  9.36 pe rcen t  
o f  t h e  b u l l  t r o u t  o f  t h i s  e n t i r e  p o p u l a t i o n  spawn i n  Howel l  and Cabin 
Creeks . 1 

1 A smal l  p o p u l a t i o n  o f  b u l l  t r o u t  a r e  known t o  spawn i n  t h e  Swan R i v e r /  
Swan Lake, F la thead  River-Mainstem and W h i t e f i s h  R i v e r / S t i l l w a t e r  R i v e r  
des ignated sub-basins.  These p o p u l a t i o n s  would c o n t r i b u t e  t o  t h e  
a n g l i n g  f o r  b u l l  t r o u t  on F la thead  Lake. Therefore,  t h e  9.36 pe rcen t  
o f  t h e  r e l e v a n t  b u l l  t r o u t  p o p u l a t i o n  a t t r i b u t e d  t o  Howel l  and Cabin 
Creeks cou ld  be h i g h .  
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Table 12.11. D i s t r i b u t i o n  o f  
sub-basins.  

S t  ream 

N o r t h  Fork,  F la thead  R i v e r  
i n  B r i t i s h  Columbia 

Howel 1 
Cabin 
Coul d rey  
Sage 
K 1  s h l  nena 
Mainstem ( 6  C 

T o t a l  i n  B r i t i s h  Columbia 

N o r t h  Fork,  F la thead  R i v e r  

M i d d l e  Fork,  F la thead  R i v e r  
i n  Montana 

i n  Montana 

T o t a l  i n  Montana 

O v e r a l l  T o t a l  

b u l l  t r o u t  p o p u l a t i o n  i n  t h r e e  des ignated 

Number o f  Mean (x) No. Mean (Z) No. 
Years o f  Data o f  Redds o f  Spawnersa 

74 
2 

19 
5 

17 
10 - 

31 6 
9 

81 
21 
73 
43 

3 378 1614 

3 -- 308 1316 

- 686 2930 

- 81 3 3472 

a 3.2 Spawners/redd and 75 pe rcen t  redd l o c a t i o n  r a t e .  

Source: B i o l o g l c a l  Resources Committee 1987 
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12.3.6.4 Es t ima te  o f  Loss i n  Economic Value Due t o  P o t e n t i a l  Loss o f  
Howel l  and Cabin Creeks' B u l l  T rou t  Popu la t i on .  The f i n a l  q u e s t i o n  t h a t  
now remains t o  be answered i s  what i s  t h e  p o t e n t i a l  l o s s  i n  economic 
( " u s e r " )  va lue  t h a t  t h e  S t a t e  o f  Montana cou ld  exper ience w i t h  t h e  9.36 
pe rcen t  l o s s  i n  b u l l  t r o u t  p o p u l a t i o n ?  I n  o t h e r  words, i f  t h e  p o p u l a t i o n  
of b u l l  t r o u t  were t o  decrease by 9.36 percent ,  what percentage o f  b u l l  
t r o u t  a n g l e r  days would be l o s t  and what would be t h e  r e s u l t i n g  loss  i n  
economic va lue.  

The s e n s i t i v i t y  o f  a n g l e r  days t o  r e d u c t i o n s  i n  f i s h  p o p u l a t i o n  
was reviewed i n  S e c t i o n  12.3.4. Based on f i n d i n g s  by ECO Northwest 
(1984) and Loomts e t  a l .  (1985),  and u s i n g  t h e  p reced ing  i n f o r m a t i o n  
compi led on b u l l  t r o u t  a n g l e r  days and t h e i r  economic va lue  t o  t h e  S t a t e  
o f  Montana, an e s t i m a t e  o f  t h e  p o t e n t i a l  l o s s  i n  economic va lue  i s  made. 
The E C O  Northwest (1984) s tudy determined t h e  economic va lue  t h a t  would 
be l o s t  as a r e s u l t  o f  a 25 pe rcen t  l o s s  i n  f i s h  p o p u l a t i o n  u s i n g  t h r e e  
e s t i m a t i o n  techniques (Tab le  12.4) .  Us ing t h e  same c o r r e l a t i o n  between 
l o s s  i n  f i s h  p o p u l a t i o n  and r e s u l t i n g  l o s s  i n  economic va lue,  es t ima tes  
a r e  made on t h e  p o t e n t i a l  l o s s  i n  economic va lue  t o  t h e  S t a t e  o f  
Montana. Table 12.12 denotes t h e  p o t e n t i a l  percentage l o s s  i n  economic 
va lue  u s i n g  t h e  t h r e e  techniques.  Based on t h e  es t ima te  o f  t h e  t o t a l  
economic va lue  o f  b u l l  t r o u t  a n g l i n g  i n  t h e  s tudy area (Tab le  12.10),  
es t ima tes  o f  t h e  p o t e n t i a l  l o s s  o f  economic va lue  due t o  a r e d u c t i o n  i n  
t h e  b u l l  t r o u t  p o p u l a t i o n  a r e  denoted I n  Table 12.13. Using t h e  
p reced ing  method, t h e  annual p o t e n t i a l  l o s s  i n  economic va lue  t o  t h e  
S t a t e  o f  Montana i s  app rox ima te l y  $300,000 t o  $800,000 (1986 d o l l a r s ) .  

Table 12.12. P o t e n t i a l  percentage l o s s  i n  economic va lue  due t o  a 9.36 
pe rcen t  l o s s  i n  b u l l  t r o u t  p o p u l a t i o n .  

Percent Loss i n  W i l l i n g n e s s  W i l l i n g n e s s  Hedonic 
F i s h  P o p u l a t i o n  - To Pay To D r i v e  T rave l  Cost 

2 5% 
ECO Northwest 1984 

4 2% 3 2% 16% 

9.36% 
( T a b l e  12.11) 

1 6% 12% 6% 
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Table 12.13. Est imated annual l o s s  i n  economic va lue  o f  b u l l  t r o u t  
a n g l i n g  due t o  9.36 pe rcen t  l o s s  i n  b u l l  t r o u t  p o p u l a t i o n  
(1986 D o l l a r s ) :  S i m u l a t i o n  u s i n g  E C O  Northwest (1984) 
r e s u l t s .  

Designated 
Sub-Bas i n 

Loss i n  Economic Value 
Value o f  W i l l i n g n e s s  W i l l i n g n e s s  Hedonic 

Angler  Davs - To Pay To D r i v e  T rave l  Cost 

F la thead  Lake 3 873 180 619 709 464 782 232 391 

F la thead  R i v e r  - 
Ma i ns t em 584 082 93 453 70 090 35 045 

N o r t h  Fork,  F la thead  
R i v e r  i n  Montana 449 250 71 880 53 910 26 955 
- G l a c i e r  N a t i o n a l  Park 66 290 10 606 - 7 955 3 977 

T o t a l  $4 972 802 $795 648 $596 736 $298 368 

Using t h e  same s e n s i t i v i t y  a n a l y s i s  as was used by Loomis, 
Donnel ly  and Sorg, 1985 p rov ides  a s i m i l a r  measure o f  p o t e n t i a l  l o s s  i n  
economic va lue  due t o  a r e d u c t i o n  i n  a n g l e r  days. Table 12.5 denotes t h e  
s e n s i t i v i t y  o f  a n g l e r s  t o  changing f i s h  p o p u l a t i o n  i n  t h e  Henry 's Fork 
R i v e r .  When t h e  same t r e n d  a n a l y s i s  i s  a p p l i e d  t o  a p o t e n t i a l  9.36 
pe rcen t  l o s s  i n  t h e  F la thead  R i v e r  Basin b u l l  t r o u t  p o p u l a t i o n ,  an 
es t ima ted  6 pe rcen t  l o s s  i n  a n g l e r  days i s  p r o j e c t e d  (Tab le  12.14).  On 
t h a t  b a s i s ,  t h e  p o t e n t i a l  annual l o s s  i n  economic va lue t o  t h e  S t a t e  o f  
Montana (Tab le  12.15) would be approx ima te l y  $300,000 (1986 d o l l a r s ) .  

Table 12.14 P o t e n t i a l  percentage l o s s  i n  a n g l e r  days due t o  a 9.36 
pe rcen t  l o s s  i n  b u l l  t r o u t  p o p u l a t i o n .  

Percent Loss i n  Percent Loss i n  
F i s h  Popu la t i on  Angler  Days 

75.00% 48.00% 
Loomis e t  a l .  1985 

Th is  Study (Tab le  12.11) 

50.00% 32.00% 

9.36% 6.00% 
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Table 12.15 Estimated annual loss in economic value of bull trout 
angling due to 9.36 percent loss in bull trout population 
(1986 dollars): Simulation using Loomis et al. (1985) 
results. 

Designated 
Sub-Ba s i n 

Value o f  Loss in 
Angler Days Economic Value 

Flathead Lake 3 873 180 232 391 

Flathead River-Mainstem 584 082 35 045 

North Fork, Flathead River 449 250 
in Montana 
- Glacier National Park 66 290 

26 955 

3 977 

$4 972 802 $298 368 Total 

12.3.6.5 Conclusion. This exercise has attempted to determine an 
estimate of economic loss to the State of Montana as a result of the 
complete loss of the Howell and Cabin Creeks’ bull trout population due 
to the potential Cabin Creek coal mine development in British Columbia. 
Recent information from creel censuses indicated that the three relevant 
designated sub-basins annually supported approximately 97,220 bull trout 
angler days. Information from relevant studies provided a range in the 

value of a n  angler day in 1986 dollars ($17.36 t o  $143.00). Because the 
bull trout fishery is con.sidered a high quality fishery and because the 
ECO Northwest (1984) study determined that anglers were “willing to pay” 
considerably more for bull trout fishing compared to other types of 
fishing, the WUC used the higher value of $51.15 (1986 dollars) for a 
bull trout angler day. Therefore, bull trout angling in the three 
designated sub-basins was estimated to have an annual economic value of 
approximately $5 million (1986 dollars). 

Recent studies of the bull trout population estimated that 
approximately 9.36 percent of the relevant population originated from 
Howell and Cabin Creeks (Biological Resources Committee 1987). Using the 
sensitivity of angler days to changing fish populations denoted from 
other studies (ECO Northwest 1984; Loomis et al. 1985), the 9.36 percent 
decline in bull trout population was estimated to result In an annual 
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potential loss in economic value to the State o f  Montana o f  approximately 
$300,000 to $800,000 (1986 dollars). Using the same sensitivity trend 
analysis as Loomis et al. (1985) indicated an annual potential loss o f  
approximately $300,000 (1986 dollars) and using the sensitivity analysis 
o f  the Hedonic Travel Cost Method portion o f  the E C O  Northwest (1984) 

study indicated an annual potential l o s s  o f  approximately $300,000 (1986 
dollars) , 

A s  emphasized throughout, the preceding analysis has some 
severe limitations. However, working within the study limitations, the 
range o f  estimated values o f  between $300,000 and $800,000 (1986 dollars) 
does provide an indication o f  the sensitivity o f  anglers to the potential 
reduction in the bull trout population and the resulting loss in economic 
value ("user" value) to the State o f  Montana. 
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1 4 .  ADDENDUM A 

C u r r e n t  and P r o j e c t e d  Timber 
H a r v e s t i n g  i n  t h e  Designated Sub-basin 

o f  t h e  F l a t h e a d  R i v e r  Basin  
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Tab le  1. Summary o f  p a s t  and f u t u r e  l o g g i n g  i n  t h e  N o r t h  Fork ,  F l a t h e a d  
R i v e r  i n  B r i t i s h  Columbia (1980 t o  1990).  

Ora i nage Year 

Cou ldrey  Creek 

Ca lde r  Creek 

1980 

1983 
1984 

1982-83 

1980 
1984 

Smal l  unnamed t r i b u t a r y  1980 
between Cou ldrey  and 
Ca lder  Creeks 

Sage Creek 

E l d e r  Creek 

K ish inena  Creek 

D a l l y  H i l l  Creek 

Commerce Creek 

Cabin Creek 

Howel l  Creek 

1980 
1981 
1982 
1983 
1987 
1988 

1980 

1980 

1983 
1987 

1982-83 

1980 

1982 
1983 
1984 

1982 

1983 
1984 
1985 
1986 
1988 
1989 

1982-83 

1984 
1985 
1986 

Acres 

160.83 
797.33 
508.55 

11 36.24 

544.93 
55.86 

25.11 

700.22 
69.28 

783.51 
1021.83 

540.88 
24.47 

445.14 

2743.82 
179.03 
457.72 
262.29 

91.41 

99.04 
268.94 

45.47 

296.88 
327.23 

97.73 
466.85 
655.90 
234.35 
143.78 
402.01 

474.44 
746.22 
241.63 

Hectares  

65.09 
322.67 
205.81 
459.82 

220.53 
22.61 

10.16 

283.37 
2 8 - 0 4  

317.08 
413.52 
218.89 

9.90 

180.14 

1110.40 
72.45 

185.23 
106.15 

36.99 

40.08 
108.84 

18.40 

120.14 
132.43 

39.55 
188.93 
265.44 

94.84 
58.19 

162.69 

192.00 
301.99 

9 7 - 7 9  

Cont inued 
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Tab le  1. Concluded. 

Dra i naqe 

Howel l  Creek ( c o n t ’ d )  

Acres Hecta res1  

1988 
1989 
1990 

110.68 
398.68 

90.05 

44.79 
161.34 

36.44 

Harvey Creek 1986 
1987 
1988 
1989 
1990 

139.71 
233.07 
104.22 

21.88 
443.75 

56.54 
94.32 
42.18 

8.85 
179.58 

Shepp Creek 1980 
1988 
1990 

143.63 
255.83 
356.29 

58.13 
103.53 
144.19 

Unnamed t r i b u t a r y  between 
Packhorse and S t .  E l o i  
Creeks i n  west bank 

1988 204.56 82.78 

P i  ncher  Creek 1981 
1989 

158.67 
65.37 

64.21 
26.45 

McLatch ie  Creek 1980 
1984 

115.04 
74.13 

46.56 
30.00 

F l a t h e a d  d r a i n a g e  
between Howel l  and 
Commerce Creeks 

1980 
1982 

54.68 
102.79 

22.13 
41.60 

F l a t h e a d  d r a i n a g e  west 
o f  Commerce Creek 

1983 63.79 25 -82  

F l a t h e a d  d r a i n a g e  
between P o l l a c k  and 
P incher  Creeks 

1981 
1987 

73.97 
432.44 

29.93 
175.00 

F l a t h e a d  d r a i n a g e  
i n  v i c i n i t y  o f  
McLatch ie  Creek 

1981 197.92 80.10 

T o t a l  logged 1980-85 

1986- 90 

14,110.00 

4705.94 

5710.18 

1904.45 T o t a l  t o  be logged 

Areas de termined by  d i g i t i z a t i o n  f r o m  1:50,000 s c a l e  t i m b e r  supp ly  
maps prepared by Don Embury, Cranbrook F o r e s t  D i s t r i c t ,  B.C. M i n i s t r y  
of  F o r e s t s .  
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Tab le  2. C u r r e n t  t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  N o r t h  Fork  F l a t h e a d  R i v e r  
sub-bas in .  

F l a t h e a d  N a t i o n a l  F o r e s t  

L o c a t i o n  SRT 

1. T33N, R20W 

3. T37N, R23t24W 
4. Sec. 15, 22; T37N, R23W 
5. T34N, R22W, T34N, R23W 
6. T33N, R20W, T33N, R21W 
7. T34N, R22W 
8.  T33N, R20W, T33N. R21W 
9. T34N, R22W 

10. T368N, R22t23W 
11. T32N, R20W 
12. T36N, R22t23W 
13. T33N, R21W 
14. T35N, R22W 
15. T36N, R22N 
16. T32N, R20W 
17. T29N, R25W 
18. 134N, R22W 
19. T33t34N; R22W 
20. T33N, R21W 
21. T35N; R22t23W 
22. T34N. R22W; T34N 

R21W, T35N, R22W 
23. T32N, R21W 

*2. T32 t 33N 

Land Manager/Owner 

Timber Sales Road Development 
( M i l e s )  

Volume Area 
{MBF) [ac res ) -  C o n s t r u c t i o n  Recons t ruc t  i o n  

6 700 1 636 
256 130 

4 860 335 
2 060 300 
1 840 680 

584 600 
580 54 
784 345 

14 850 1 026 
7 070 1 262 

702 736 
1 444 71 3 
1 480 731 
1 171 71 4 

159 71 1 
a 530 736 

132 832 
2 050 1 103 
1 430 41 1 
1 216 31 2 
9 950 1 545 
1 860 525 

9.1 
0 
0 
0 
0 
0 
0 
0 
6.3 
0 
0 
0 
0 
0 
0 
5.0 
0 
0 
0 
0 
8.6 
0 

5.8 
0 
7.6 
8.7 
0 
0 
0 
0 

22.9 
0 
0 
0 
3.3 
8.3 
0 

16.5 
0 
0 
0 
0 

17.0 
0 

TOTALS 71,098 16,183 29.4 93.3 

*Complete l o c a t l o n  d e s c r i p t i o n  n o t  a v a i l a b l e .  



A4 

Tab le  3. Planned/commlt ted t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  N o r t h  Fork  F l a t h e a d  
R i v e r  sub-basin.  

F l a t h e a d  N a t i o n a l  F o r e s t  

Land Manager/Owner 

Timber Sales Road Development 
( M i l e s )  

Volume Area 
Year L o c a t i o n  SRT (MBF) ( a c r e s 1  C o n s t r u c t i o n  R e c o n s t r u c t i o n  

86 1. Sec. 14-16, 22-25 5 300 422 0 
T33N, R22W 
Sec. 28-33; T33N, R21W 

0 

86 2. Smal l  Sa les  2 000 * * * 

87 3. Sec. 20-24 T36N, R23W 3 500 240 3.8 

87 4. Sec. 20-25 T34N, R22W 6 800 405 5.9 

87 5. Sec. 1 4 ,  15, 23, 24 2 800 186 
T33N, R22W 

*87 6. Sec. 26, 27, 34, 35 2 800 169 2.3 

87 7 .  Sec. 25-27, 36; T36N 8 700 400 6.4 
R23W, Sec. 30-32; 
T36N, R22W 

87 8. Smal l  Sa les  2 000 * * 
88 9 .  Sec. 16-19; T34N, R22W 1 900 84 .6 

88 10. Sec. 14-16, 22-24 2 500 117 - 6  
T34N, R22W 

88 11. Sec. 22-28, 33, 34 2 900 220 1 .4  
T33N, R21W 
Sec. 19, 30; T33N, R20W 

88 12. Sec. 12-14; T32N, R22W 6 400 322 5.0 
Sec. 8, 1 7 ;  T32N, R21W 

88 13. Smal l  Sa les  2 000 * * 

1.9 

1 .o 

* 

1 .o 

1 .o 

* 

Cont inued 
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Table 3. Concluded. 

Flathead National Forest 
-- ~. 

Land Manager/Owner 

T 1 m b e r Sa l-eA Road Development 
( H i  les) 

Volume Area 
Year Location SRT IMBF)  lacres) Construction Reconstruction 

89 14. Sec. 17-30, 30 2 100 150 4.8 .5 
T33N, R21W 

89 15. Sec. 28-30, 32, 33 2 700 230 1.9 
T33N, R20W 

89 16. Sec. 29-34, T32N, R20W 9 600 690 9.1 
Sec. 3-9, 16, 17; T31N 
R20W 

89 17. Small Sales 2 000 * * 

90 18. Sec. 25, 26, 34-36 5 400 317 2.9 
T33N, R22W 
Sec. 31, T33N, R21W 
Sec. 1-3, T34N, R22W 

90 19. Sec. 7-9, 15-18, 20, 7 200 502 3.2 
21 28, 29; T32N, R20W 

90 20. Small Sales 2 000 * -- - 

TOTALS 80,600 4454 47.9 

1 .o 

* 

2.0 

* - 

8.4 

*Data not avallable, 
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Tab le  4. C u r r e n t  t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  W h i t e f i s h / S t S l l w a t e r  
R i v e r s  sub-basin.  

F l a t h e a d  N a t i o n a l  F o r e s t  

Land Manager/Owner 

Loca t 'I on SRT 

1. T32N, R24W 
2. T31N, R24t25W 
3. T29NtT30N. R25W 
4. T29+30N, R24W 
5. T31N, R24W 
6.  T30+31N, R25W 
7. T30N, R23t24W 
8. T31N, R25t26W 
9.  T29N, R25W 

10. T29N, R25W 
11. T30N, R25W 
12. T29t30N, R24W 
13. T30N, R25W 
14. T30N, R25t26W 
15. T29+30N, R25W 
16. T30+31N, R24t25W 
17. T29N, R25W 
18. T31N, R25W 
19. T29+30N, R24t25W 
20. T30t31N. R24W 
21. T32N, R24t25W 
22. T32N, R24W 
23. T29N, R24t25W 
24. T32N, R24t25W 
25. T30N, R25t26W 
26. T28t29N. R24t25W 
27. T31N, R23W 
28. T31N, R24W 
29. T29N, R25W 
30. T30N, R24W 
31. T36N, R22t23W 
32. T30N, R24W 
33. T26N, R22W 
34. T30N, R24t25W 

Timber Sa les  

Volume Area 
/M8F) [ a c r e s )  

13,050 950 
10,790 7 50 
10,940 700 
9 850 2 000 
3 050 327 
4 170 168 

12,570 7 50 
18,230 1 000 

9 020 690 
16,080 1 400 
1 520 77 

21,250 1 500 
18,300 1 760 
12,180 1 500 
24,240 5 760 
17,560 3 809 

8 250 1 751 
1 820 1 636 
6 800 3 240 
6 750 2 250 

10,100 1 600 
2 490 946 
3,700 500 

566 61 0 
428 1 725 

6 830 1 250 
7 080 61 2 

41 4 70 
1 640 209 

21 9 26 
380 16 

1 039 243 
398 106 

4 420 826 

Road Development 
( M i l e s )  

C o n s t r u c t i o n  R e c o n s t r u c t i o n  

11.9 
9.1 

15.1 
20.3 

2.2 
3 .0  

15.3 
12.3 
0 
0 
0 

17.9 
5.1 
8 .4  

10.1 
10.1 
0 
1.1 

10.1 
4.2 

12.9 
2.5 
3.5 
0 
0 
7.8 
7.8 
0 
.5 

0 
0 
0 
0 
3.0 

2.6 
4.0 
0 
4.4 
4.3 
6.9 
9.1 

16.9 
0 
0 
0 

24.2 
8.5 

14 .3  
5.6 

22.4 
0 
0 
7.5 
6.8 

22.9 
3 .3  
0 
0 
0 
4.4 
1 . 7  
0 
0 
0 
0 
0 
0 
2.7 

Cont inued 
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Tab le  4. Concluded. 

F l a t h e a d  N a t i o n a l  F o r e s t  

Land Manage r /Own e r 

L o c a t i o n  SRT 

35. T30N, R24W 
36. T31N, R25, 26W 
37. T30N, R25W 
38. T30N, R23t24W 
39. T29N, R24W 
40. T28N, R25W 
41. T31N, R24W 
42. T29N, R25W 
43. T29N, R25W 
44. T30N, R24W 
45. T30N, R24W 
46. T29+30N, R24+25W 
47. T30N, R24W 
48. T29t30N. R24W 
49. T31+32N, R25t26W 
50. T31N, R24t25W 
51. T30+31N, R25W 

TOTALS 

Timber Sa les  

Volume Area 
{MBF) { a c r e s 1  

145 81 9 
376 809 
222 81 6 

8 100 81 8 
5 770 823 
1 301 640 
4 440 81 1 

346 81 5 
538 829 
61 2 81 6 
301 825 

6 100 824 
326 320 

3 370 560 
5 990 808 

15,140 81 2 
632 81 6 

Road Development 
( M i l e s )  

C o n s t r u c t i o n  

0 
0 
0 
8.4 
3.9 
0 
5.2 
0 
0 
0 
0 
0 

.1 

4.8 
1.4 
7.0 

0 -- 

R e c o n s t r u c t i o n  

0 
0 
0 
5.3 
0 
0 
4.9 
0 
0 
0 
0 
0 
0 
3.7 

16.4 
15.8 
0 

319,833 53,718 225 218.6 
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Tab le  5. C u r r e n t  t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  W h i t e f l s h / S t i l l w a t e r  R i v e r s  
sub-bas in .  

Montana S t a t e  F o r e s t  

Land Manager/Owner 

Timber Sa les  Road Development 
( M i l e s )  

L o c a t i o n  SRT 

1. Sec. 11, 12, 14, 15, 
23, 25, 26, 27, 36, 
T34N, R24W 

2. Sec. 16, T33N, R26W 
3. Sec. 23, 24, 25, T33N 

4. Sec. 8, 17, 20, 27, 28 

5. Sec. 30, 31, T34N, R23W 
6. Sec. 16, 22, T33N, R26W 

Sec. 30, T33N, R23W 
7. Sec. 23, 24, 25 

T33N, R24W 
8. Sec. 30-32, T33N, R22W 
9 .  Sec. 6, T30N, R22W 

10. Sec. 20, 21, 27, 28, 34 

11. Sec. 11, 12, T33N, R24W 
12. Sec. 18-20, T33N, R23W 
13. Sec. 36, T36N, R26W 
14. Sec. 28-32, T34N, R21W 
15. Sec. 13, 23, 24, T33N 

16. Sec. 1 7 ,  18, T31N, R22W 

R24W 

34, T32N, R23W 

T32N, R23W 

R26W 

Volume Area* 
(MBF) [ a c r e s )  C o n s t r u c t i o n  * R e c o n s t r u c t i o n  

3 800 

1 000 
1 400 

2 000 

1 200 
1 638 

1 200 

3 834 
6 030 
3 400 

7 890 
6 016 
7 000 
4 800 
2 500 

7 000 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

.4 
3.1 
2.5 

.25 
I- 

TOTALS 60 , 708 6.25 

*Data n o t  a v a i l a b l e  



A9 

Tab le  6. Planned/commit ted t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  W h i t e f i s h / S t i l l w a t e r  
R i v e r s  sub-bas in .  

F l a t h e a d  N a t i o n a l  F o r e s t  

Land Manager/Owner 

Timber Sa les  -- Road Development 
( M i l e s )  

Volume Area 
Year L o c a t i o n  SRT (MBF) ( a c r e s )  C o n s t r u c t l o n  R e c o n s t r u c t i o n  

86 1. Sec. 16, 17, 20, 29 9 600 491 1 .o 0 
T29N, R25W 

86 2. Sec. 10, 15, 16, 21 6 900 325 
28, T29N, R25W 

86 3. Sec. 19; T30N, R25W 4 300 240 2.0 0 
Sec. 24, 25, T30N R26W 

86 4. Sec. 1, 2, 11, 12 4 500 250 
T29N, R25W 

86 5 .  Smal l  Sa les  4 700 * * * 

87 6. Sec. 6-8, 18; T30N 6 100 340 1 .o 0 
R25W, Sec. 12-14, 
23; T30N, R26W 

87 7 .  Sec. 32-34, T30N, R25W 15,000 840 1 .o 0 
Sec. 3-9, T29N, R25W 

87 8 .  Smal l  Sales 8 900 * * * 
88 9.  Sec. 14 -16 ,  22-26; 10,500 600 2.5 * 

T29N, R25W 

88 10. Sec. 24, 25, 23, 26 5 000 300 
35; T30N, R25W 

88 11. Sec. 1 7 ,  20, 21, 22 5 000 300 
27, T31N, R24W 

88 12. Smal l  Sa les  9 500 * 

2.0 

* 

Cont inued 



A 1  0 

Tab le  6. Concluded. 

F l a t h e a d  N a t i o n a l  F o r e s t  

Land Manager/Owner 

Year L o c a t i o n  SRT 

89 13. Sec. 4-9, 16, T29N 
R24W, Sec. 28, 32 
33, T30N, R24W 

89 14. Sec. 7, 18, T32N 
R24W, Sec. 12, 13 
T32N, R25W 

89 15. Sec. 9, 15, 16, 21-23 
26, 27; T32N, R25W 

89 16. Sec. 9, 16, 1 7 ,  T31N 
R24W 

89 17. Sec. 3, 10 11; 
T31N, R24W 

89 18. Smal l  Sa les  

90 19. Sec. 34-36; T32N 
R26W, Sec. 1, 23, 
10-15, 23, 24, T31N, 
R26N, Sec. 7, T31N, 
R25W 

90 20. Sec. 14, 15, 21-23 
T31N, R25W 

90 21. Smal l  Sales 

Timber Sales 

Vo 1 ume 
LMBF_L 

6 000 

4 500 

7 500 

5 000 

7 00 

6 300 

13,000 

7 500 

9 500 

Road Development 
( M i l e s )  

Area 
( a c r e s )  C o n s t r u c t i o n  R e c o n s t r u c t i o n  

350 1 .o 0 

300 4.0 0 

450 4.5 0 

350 2.5 0 

65 0 

* * * 

9 00 8.0 0 

7 50 6.0 

* * - 

0 

* - 

TOTALS 150,000 6851 35.5 0 

*Data not a v a i l a b l e  
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Tab le  7.  Planned/commit ted t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  W h i t e f i s h / S t i l l w a t e r  
R i v e r s  sub-basin.  

Montana S t a t e  F o r e s t  

Land Manager/Owner 

Timber Sales Road Development 
( M i l e s )  

Volume Area 
Year L o c a t i o n  SRT LMBF) (ac res )  Cons t ruc t  i o n  Recons t ruc t  i on1  

87 Sec. 16  T30N, R24W 30 160 
87 Sec. 36 T30N, R24W 80 325 
87 Sec. 16 T36N, R26W 80 240 
87 Sec. 21, 22, 23, T33N 3 400 148 

87 Sec. 5, T32N, R23W 1 200 300 

87 Sec. 1 , 14, 24, T31N, R24W 2 800 470 
87 Sec. 7 ,  8, T31N, R22W 800 211 
88 Sec. 16, T35N, R26W 

Sec. 36, T36N, R27W 900 281 
88 Sec. 30-32, T36N, R24W 600 300 
88 Sec. 21, 28, 33, T33N 1 300 335 

88 Sec. 16  T34N, R26W 2 700 450 
88 Sec. 16 T36N, R22W 1 800 360 
88 Sec. 14, 15, T34N, R21W 1 500 100 
89 Sec. 29, 30, T33N, R23W 1 800 428 
89 Sec. 36, T35N, R26W 400 160 
89 Sec. 2, 3, 10, 11, T33N 2 600 110 

R23W 

Sec. 32, 33, T33N, R23W 

R23W 

R23W 

R23W 
89 Sec. 8, 17, 20, T32N 2 800 538 

89 Sec. 6, 7 ,  T32N, R23W 800 143 
90 Sec. 31-33, T32N, R23W 1 000 263 
90 Sec. 18, 19, T32N, R23W 800 266 
90 S C C .  19, 20, 131N, H22W 800 250 
90 Sec. 31, 32, 133N, H23W I 800 2 / ' ,  

90 Sec. 25, 36, T33N, R26W 2 500 640 
90 Sec. 16, 17 ,  21, T33N 2 100 117 

91 Sec. 33, 34, T33N, R26W 1 200 320 
91 Sec. 36, 13bN, R28W 2 000 196 

S e c .  3 6 ,  T33N, R34L.1 

R23W 

0 
0 
1.2 
2.1 

0.8 

2.6 
1 . 5  

0.5 
0.5 
1.2 

2.8 
0.8 
0.7 
0.3 
0.0 
1 .6  

3.4 

0.2 
0.4 
0.3 
0.2 
[I . ( J  

0.5 
1.1 

0 . II 
1 .8 

Con t i nued 
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Tab le  7 .  Concluded. 

Montana S t a t e  F o r e s t  

Land Manager/Owner 

Timber Sales Road Development 
( M i l e s )  

Volume Area 
Year L o c a t i o n  SRT MBF) ac res )  C o n s t r u c t i o n  Recons t ruc t  i o n 1  

91 

91 

91 

92 
92 
92 
92 

92 
92 

92 

Sec. 10, 14, 1 5 ,  T33N 

Sec. 3, 10, 14, 15,  T33N 

Sec. 18, 19, 20, T33N, R23W 
Sec. 13, T33N, R24W 
Sec. 16, T29N, R23W 
Sec. 19, 29, 30, T34N, R21W 
Sec. 7 ,  18, 19, T32N, R22W 
Sec. 25, T33N, R24W 
Sec. 30, T33N, R23W 
Sec. 16, T37N, R28W 
Sec. 17-19, T33N, R23W 
Sec. 20, 21, T33N, R23W 
Sec. 6, 7 ,  T31N, R22W 

R24W 

R23W 

900 

2 500 

2 400 

1 500 
1 500 
1 500 
1 600 

800 
2 800 

800 

272 

111 

154 

400 * 
* 
* 
* 
* 
* 

0.2 

1.1 

2.5 

2.0 * 
* 
* 
* 
* 
* 

TOTALS 54,090 8423 32 

C o n s t r u c t i o n / r e c o n s t r u c t i o n  n o t  d i f f e r e n t i a t e d  i n  t h e  da ta .  

*Data n o t  a v a i l a b l e .  



A1 3 

Table 8.  Planned/committed t imber  h a r v e s t  a c t i v i t y  I n  t h e  W h i t e f i s h / S t i l l w a t e r  
R i v e r s  sub-basin. 

Plum Creek Timber Company 

Land Manager/Owner 

Timber Sales1 Road Development 
( M i l e s )  

Volume Area 
Year- L o c a t i o n  SRT I_MBF) (ac res )  C o n s t r u c t i o n  R-econstruct lon 

86 Sec. 25, T28N, R25W 3 700 300 * 
Sec. 29, T28N, R24W 

3 700 300 * 86 Sec. 25, 26, 36; T33N 
R23W 

* 87 Sec. 9, T32N, R23W 3 700 300 

* 

* t 3 700 300 87 Sec. 3, 132N, R23W _- - 
TOTALS 14,800 1200 

Average Volume and area o f  a l l  sa les .  
*Data Not A v a i l a b l e .  

Table 9.  Cur ren t  t imber  h a r v e s t  a c t i v i t y  i n  t h e  M i d d l e  Fork F la thead  R i v e r  
Sub-basin. 

F la thead  N a t i o n a l  Fo res t  

L o c a t i o n  SRT 

Land Manager/Owner 

Timber Sales Road Development 
( M i l e s )  

Volume Area 
IMBF) i a c r e s )  C o n s t r u c t i o n  Recons t ruc t i on  

1.  T30 t 31 t 32N, R19W 3 490 620 4.3 .5 
2. T31N, R17W 431 6372 0 0 
3. T28 t 29N, R13 t 14W 11,540 __ 54 8.9 14.7 

TOTALS 15,461 7046 13.2 1 5 . 2  



A1 4 

l a b l e  10. Planned/commit ted t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  M i d d l e  Fork 
F l a t h e a d  R i v e r  Sub-bas in .  

F l a t h e a d  N a t i o n a l  F o r e s t  

Land Manager/Owner 

Timber Sa les  Road Development 
( M i l e s )  

Volume Area 
Year L o c a t i o n  SRT /MBF) ( a c r e s 1  C o n s t r u c t i o n  R e c o n s t r u c t i o n  

88 1 .  Sec. 32-35; T29N, R13W 7 500 400 4 .O 6.0 
Sec. 2-11, 16-18; T28N 
R13W 

6.0 - 2.0 90 2. Sec. 7, 16-21, 29-31; 4 000 285 -- 
T29N, R13W, Sec. 13, 
36, T29N, R14W 

TOTALS 11,500 685 10.0 8.0 
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Tab le  11. C u r r e n t  t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  South Fork ,  F l a t h e a d  R i v e r  
sub-bas in .  

F l a t h e a d  N a t i o n a l  F o r e s t  

L o c a t i o n  SRT 

Land Manager/Owner 

Timber Sales Road Development 
( M i l e s )  

Volume Area 
SMBF) ( a c r e s )  C o n s t r u c t i o n  R e c o n s t r u c t i o n  

1. T29N, R18W 12,830 1 400 
2. 125N, R15W 7 600 3 440 
3. T27N, R17W 2 870 500 
4. T29+30N, R17t18W 3 070 1 300 
5. T24N, R14+15W 4 920 500 
6. T30N, R19W 2 750 500 
7.  T28N, R17t18W 3 600 900 
8. 126N, R167W 6 380 2 880 
9. 126+27N, R17W 7 210 1 000 

10. 124N, R14W 2 350 1 200 
11. T24N, R15W 1 990 320 
12. T27+28N, R17W 8 350 900 
13. 126N, Rl6W 1 830 1 200 
14. T30N, R18W 91 44 
15. T27N, R17W 900 71 
16. T28+29N, R18W 1 420 78 
1 7 .  129N, R17W 2 045 29 2 
18. T30N, R18t19W 4 490 1 475 
19. T27N, R17W, T30N, R25W 1 880 400 
20. T28t29BN, R18t19W 9 770 5 055 
21. R19N, T29N 1 105 53 
22. T29N, Rl8W 161 6 083 
23. T30N, R19W 1 560 6 051 
24. T27?4, R18W 9 880 6 110 
25. T27+28N, R17W 1 330 6 332 
26. T28N, R17t16W 1 120 6 321 
27. 130N, R18W 1 760 626 
28. 128t29#, R17W 6 470 630 
29. T29+30N, R17t18W 4 850 6 252 
30. T25N, R15W 2 270 41 7 
31. T26N, R16W 408 443 
32. T30N, R18t19W 501 6 202 
33. T27+30N, R17t19W 5 590 6 143 
34. 727+28N, R17W 130 6 092 

6.0 
11.8 

1 .3  
0 
1.7 
1.2 
3.0 
1 .5  

.7 

.7 
3.0 
4.3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1.8 
0 

- 3  
1.5 
5.3 
3.4 
0 
0 
0 

0 
.4 

.3 
0 

.6 
2.6 
0 
9.7 
7.7 

15.1 
13.1 
0 
0 
4.1 
0 
0 
0 

0 
0 
0 
0 
0 
0 
2.8 
7.9 
0 
0 
0 
9.9 
0 
0 
0 
0 

31 .6 
0 

.1 

Cont inued 
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Tab le  11. Concluded. 

L o c a t i o n  SRJ 

35. T30N, R19W 
36. T30t31N; R18W 
37. T26N; R16+17W 
38. T25+26N, R16t17W 
39. R17+18W, T29t30N 
40. T28N. R17W 
41. T29N, R18W 
42. 1126t271, R16+17W 

TOTALS 

F l a t h e a d  N a t i o n a l  F o r e s t  
- 

Land Manager/Owner 

Timber Sa 1 es Road Development 
( M i l e s )  

Volume Area 
(MBF) ( a c r e s )  C o n s t r u c t i o n  Reconstruction 

437 71 
4 550 4 480 
1 110 2 200 
3 320 444 

370 6 252 
365 6 313 
153 6 082 

6 000 446 -- -.- 

0 
9.3 
0 

. 8  
0 
0 
0 
2.5 -- 

0 
1.3 
0 
5.1 
0 
0 
0 
2.9 .- - 

139,786 107,498 60.5 114.8 



A1 7 

Tab le  12. Planned/commit ted t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  South Fork  F la thead  
R 'I ve r sub- bas 1 n . 

F l a t h e a d  N a t i o n a l  F o r e s t  

Land Manager/Owner 

Timber Sa les  Road Development 
( M i l e s )  

Volume Area 
Year L o c a t i o n  SRT [MBF) ( a c r e s )  C o n s t r u c t i o n  R e c o n s t r u c t i o n  

86 1 .  Sec. 36; T30N, R19W 7 500 320 3.0 8.0 
Sec. 1, 2, 9, 10-12 
14, 16, 17; T29N, R19W 

86 2. Sec. 1, 11-15, T29N 4 000 200 3.5 6.0 
R19W 

3. Sec. 26, 31, 34-36 7 900 440 12.1 10.7 
T26N, R15W, Sec. 1-12 
T25N, R14W 

86 4. Smal l  Sa les  4 600 * * * 

86 5 .  Sec. 2, 3, 9, 15-21 18,000 660 11.5 6 .0  
30; T26N, R17W, 
Sec. 13, T26N, R18W 
Sec. 15-17, 20-23, 27 
28, 31-35; T27N, R17W 

87 6 .  Sec. 6, 7 ,  1 7 ,  18; 5 000 320 
T27N R16W, Sec. 1; 27N 
R17W, Sec. 10, 11, 13-15 
23-26, 36, T28N, R17W 

87 7 .  Smal l  Sa les  1 000 * 

88 8 .  Sec. 33, 34, T31N 6 800 467 
R18W; Sec. 2-4, 8-17 
20-23, T30N, R18W 

7 .O 

* 
7 .O 

3.0 

* 
1.5 

88 9 .  Sec. 15-17, 21, 22 8 000 71 0 
26-28, 35, 36, T25N 
R15W 

Cont inued 
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Tab le  12. Cont inued.  

F l a t h e a d  N a t i o n a l  F o r e s t  

Land Manager/Owner 

Timber Sales Road Development 
( M i l e s )  

Volume Area 
-- Year L o c a t i o n  SRT (MBF) . ( a c r e s )  C o n s t r u c t i o n  R e c o n s t r u c t i o n  

88 10. Smal l  Sa les  1 700 * * * 

89 11. Sec. 26, 35, 36 4 000 464 
T30N, R19W, Sec. 2, 
T29N, R19W, Sec. 17 ,  
23, 26, T29N, R18W, 
Sec. 3, 5, 6, 10, 25 
T27N, R17W, Sec. 29; 
T28N, R17W 

89 12. Sec. 7 ,  8, 17-20 3 500 175 
T28N, R17W, Sec. 13, 
14 ,  23, 24, 128N, Rl8W 

89 13. Sec. 17, 18, 20, 21 6 700 305 
27-29, 33, 34, T31N 
R18W, Sec. 3, 4, T30N 
R18W 

89 14. Sec. 1, 12, T26N, R17W 6 400 490 
Sec. 5-8, 16-18, T26N 
R16W 

89 15. Smal l  Sa les  3 400 * 
90 16. Sec. 3, 4, 8-10 2 500 190 

15-22, 28, T27N, R17W 

90 17. Sec. 26, 34, 36, T29N 2 000 145 
R18W, Sec. 2-5, 8-10 
T28N, R18W 

2.5 

6.2 

* 

1 .5  

1.5 

1 .o  

1 .o 

5.0 

* 

1 .o 

90  18. Sec. 33, T29N, R17W 3 200 290 
Sec. 5, 9, 16, 21, 
26-28, 35, T28N, R17W 
Sec. 2, 12, 13, T27N 
R17W, Sec. 7,  18; 
T27N, R16W 

Con t i nued 
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Tab le  12. Concluded. 

Plum Creek Timber Company 

Land Manager/Owner 

Tlmber Sa les  Road Development 
( M i l e s )  

Volume Area 
Year L o c a t i o n  SRT [MBF) [ ac res )  C o n s t r u c t i o n  R e c o n s t r u c t i o n  

90 19. Sec. 21-23, T25N, R14W 3 200 160 2.5 2.5 

20. Sec. 13, 24, 25, T24N 3 000 300 3.0 2.0 
R15W, Sec. 19, 30 
T24N, R14W 

90 21. Sec. 22, 23, 27, 28 1 500 135 2.0 2.0 
33, T26N, R17W 

* * 90 22. Smal l  Sa les  4 600 -*- - -- 

TOTALS 108,500 5771  63.3 49.7 

*Data no t  a v a i l a b l e .  
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Tab le  13. C u r r e n t  t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  mainstem F l a t h e a d  R i v e r  
sub-basin.  

F l a t h e a d  N a t i o n a l  F o r e s t  

Land Manager/Owner 

Timber Sa 1 es Road Development 
( M i l e s )  

L o c a t i o n  SRT 

1. T26t27N, R21 t21-1/2W 
2. T26N, R22W 
3. T26N, R22W 
4. T27N, R23W 
5. T25+26N, R21t22W 
6. T26+27N, R23W 
7 .  T29N, R24W 
8. T27N, R21 t22W 
9.  T26N, R22W 

10. 130N, R23W 
11. T26N, R21 t22W 
12. T26N, R23W 
13. T29+30N, R23W 

15.  T31+32N, R20W 
16. T26N, R22W 
1 7 .  T26N, R18W 
18. T26N, R22W 
19. T26N, R22W 
20. T28N, R25W 
21. T26N, R23W 

14. T26N, R22W 

Volume Area 
(MBF) l a c r e s )  C o n s t r u c t i o n  R e c o n s t r u c t i o n  

8 710 
8 970 
4 650 
2 090 
6 310 
2 904 
3 750 
3 240 

61 6 

117 
16,090 

1 666 
4 410 
3 635 
4 680 

465 
4 280 
5 850 
5 670 
1 123 
4 920 

1 080 
1 660 
1 120 

7 00 
2 470 

650 
960 

1 055 
460 

266 
4 180 

108 
81 8 
105 

747 
105 

1 020 
106 
105 

66 
480 

21.6 
17.5 

9 .2  
3.2 

14.2 
2.9 
6.1 
4.5 
0 
0 

19.4 
0 
5 . 4  
1 . 4  

3.3 
0 
0 

.7 
1.5 
0 
0 

0 
6.1 
2.6 
0 
1 .o 
0 

.4  
0 
0 
0 

19.7 
0 
5.8 
0 

13.9 
0 
0 

.1 
7 . 5  
0 
0 

TOTALS 94,146 18,261 110.9 57.1 
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Tab le  14. C u r r e n t  t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  mainstem F l a t h e a d  R i v e r  
sub-bas in .  

Montana S t a t e  F o r e s t  

Land Manager/Owner 

- L o c a t i o n  SRT 

1. Sec. 16, 24, 26, 34 
T26N, R23W 

2. Sec. 36, T28N, R24W 

3. Sec. 22, T28N, R24W 

4. Sec, 35, 127N, R19W 

5 .  Sec. 16, T26N, R25W 

6.  Sec. 36, T25N, R25W 

TOTALS 

Timber Sa les  

Volume Area* 
LMBF) l a c r e s l  

10.500 

7 840 

2 454 

2 000 

1 250 - .- 

24,044 

--- Road Development 
( M i l e s )  

C o n s t r u c t i o n  Recons t ruc t  i on1 

* 

* 

* 

0 

--- 3.0 

3 

1 C o n s t r u c t i o n / r e c o n s t r u c t i o n  n o t  d i f f e r e n t i a t e d  i n  t h e ' d a t a .  

*Data n o t  a v a i l a b l e .  
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Tab le  15. Planned/commit ted t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  mainstem F l a t h e a d  
R i v e r  sub-bas in .  

F l a t h e a d  N a t i o n a l  F o r e s t  

Land Manager/Owner 

Timber Sa les  - Road Development 
( M i l e s )  

Volume Area 
Vear L o c a t i o n  SRT I M B F )  { a c r e s ) -  C o n s t r u c t i o n  R e c o n s t r u c t i o n  

86 1. Sec. 2-4, 8, 10, 6 000 360 5.0 1 .3  
T26N, R23W; Sec. 26, 
27, 33-35, T27N, R23W 

86 2. Sec. 6, 7, T26N, R21W 5 000 350 5.6 1.4 
Sec. 1, 2, 12; T26N 
R22W 

88 3. Sec. 2-4, 10, 11, 14 5 000 410 2.0 0 
15, 22, 23, 26, 27 
T26N, R22W 

88 4. Smal l  Sa les  6 000 * * * 

87 5. Sec. 4, 6, T26N, R23W 2 000 -- 165 -- .5 - 2.0 
See. 27, 28, 33, T27N 
R23W 

TOT A 1.. S 24,000 1285 13.1 4.7 
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Table 16. Planned/committed t imber  h a r v e s t  a c t i v i t y  i n  t h e  mainstem F la thead  
R i v e r  sub-basin.  

Montana S t a t e  Fo res t  

Land Manager/Owner 

Timber Sales Road Development 
( M l l e s )  

Volume Area 
Year L o c a t i o n  SRT [ M B f )  ( a c r e s )  C o n s t r u c t i o n  Recons t ruc t i on1  

87 Sec. 5, 127N, R19W 500 100 0.5 

88 Sec. 36, T29N,R23W 500 150 1 .o  
90 Sec. 16, T27N, R22W 500 160 0.5 

90 Sec. 36, T28N, R23W 500 160 0.5 

92 Sec. 16, T28N, R23W -- 1500 I_ 400 -- 3.0 

TOTALS 3500 970 5 .5  

1 C o n s t r u c t i o n / r e c o n s t r u c t i o n  n o t  d i f f e r e n t i a t e d  i n  t h e  data.  
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Tab le  17. Planned/commlt ted t l m b e r  h a r v e s t  a c t i v i t y  i n  t h e  malnstem F l a t h e a d  
R i v e r  sub-basin.  

Plum Creek Timber Company 

Year L o c a t i o n  SRT 

86 S22, 23; T26N, R23W 

86 S11, T28N, R24W 

86 S32, 33, T26N, R24W 

86 S1, T28N, R25W, S31 
T29N, R24W 

86 S34, 35, T26N, R24W 

86 S33, T29N, R24W, S 3 ,  4 
T28N, R24W 

86 S23, 24, 25; T27N, R22W 

86 S31, T27N, R24W 

86 S11, 13; T26N, R23W 

86 S23, T28N, R24W 

86 S15, 17; T2, EN: R24W 

87 S19, 20: T27N; R24W 

87 S23, 24, 25; T27N, R22W 

87 S17, 18, 19, 20, 30; 
T26N, R24W 

87 S19, T26N, R24W 

Land Manager/Owner 

Tlmber Sa 1 esl 

Vo 1 ume 
f!!EL 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

Road Development 
( M i l e s )  

Area 
[ a c r e s )  C o n s t r u c t i o n  R e c o n s t r u c t i o n  

300 * * 
300 * * 
300 * * 
300 * * 

300 * 
300 * 

300 

300 

300 

300 

300 

300 

300 

300 

* 
* 

300 * * 

Cont inued 
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Tab le  17 .  Concluded. 

Plum Creek Timber Company 

Year L o c a t i o n  SRT 

87 S20, 21, 28; T26N, R24W 

87 S18, T26N, R24W 

87 S34, T27N, R24W 

87 S14, 15;  T26N, R24W 

88 S 1 0 ,  T26N, R24W 

88 S17, 20, T26N, R24W 

88 S35, T29N, R24W 

88 S7, T26N, R23W 

88 S34, T26N, R24W 

88 S2'7, 34, T26N, R23W 

Land Manager/Owner 

TOTALS 

Timber Sa 1 es 

Vo 1 ume 
{ MBF 1 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 -- 

Area 
{acres) -  

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 -- 

92,500 7500 

R-oad Development 
( M i l e s )  

C o n s t r u c t i o n  

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

- R e c o n s t r u c t i o n  

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Average volume and area  o f  a l l  sa les .  

*Data n o t  a v a i l a b l e .  
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Tab le  18. C u r r e n t  t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  Swan River/Swan Lake 
sub-bas in .  

F l a t h e a d  N a t i o n a l  F o r e s t  

L o c a t i o n  SRT 

Land Manager/Owner 

Timber Sa 1 es Road Development 
( M i l e s )  

Volume Area 
(MBF) ( a c r e s )  C o n s t r u c t i o n  R e c o n s t r u c t i o n  

1. T19N, R16W 2 510 240 
2. 125N, R18t19W 8 100 7 50 
3. Sec. 20, T22N, R17W 2 790 600 
4. T25+26N, R18t19W 2 910 7 40 
5. T20N, R16W 5 850 1 420 
6. T21N, R16W 2 490 650 
7. T22N, R17W 2 560 1 500 
8. T25N, R18W 4 230 760 
9. T18+19N, R17W 6 040 1 020 

10. T24N, R18W 205 79 
11. T21N, R16W 1 560 1 560 
12. '123N, R18W 288 300 
13. Sec. 16 t17 ,  T25N, R18W 464 120 
14. 125N, R18W 471 520 
1 5 .  T22N, R17W 335 600 
16. T19t20N. R16W 2 750 221 
1 7 .  T21N. Rl6W 39 5 21 4 
18. T19N, R19W, T19N, R17W 563 220 
19. 121+22N, R18W 2 279 205 
20. T22N, R17W 276 202 
21. 121 +22N, R18W 2 279 205 
22. T Z l N ,  R16W 5 435 21 1 
23. T23N, R16t17W 5 750 137 
24. T17W, Sec. 22+32 1 230 6 132 
25. T25N, R19W 632 123 
26. T25N, R19W 29 5 120 
27. T25N, R18W 2 390 31 9 
28. 120N, Rl6W 154 221 
29. T25+26N, R18t19W 2 340 120 
30. T21N, R18W 726 280 
31. T25NtT26N, R19W 967 900 
32. 125t26N; R18W 5 030 1 840 
33. T29+20N, R17W 4 820 1 650 
34. T20t21 N, R17 t18W 9 712 3 880 
35. 121 t22N, R17t18W 14,700 208 
36. T26N, R23W 485 108 
37. T25N, R19t18W 402 124 

7 40 128 38. T24N, R18W -- -- 

1.4  
3.3 
0 
5.4 
3.9 
2.6 
3.0 
3.2 

11.6 
0 
0 
0 
0 
0 
0 
5.3 

. 8  
1.7 
2.0 
0 
2.0 
9.0 
6.0 
0 
0 
0 

0 
0 
0 
0 
8.2 
6.5 

12 .3  
8 . 8  
0 
0 
0 

.9 

0 
0 
0 
0 

.6 
0 
2.1 
3.8 
1.1 
0 

.9 
0 
0 
0 
0 

. 8  
0 
1 . 3  
0 
0 
0 
9.6 
5.3 

0 
0 
0 
0 
0 
0 
0 
4.2 

1 4 . 1  
14.5 
12.4 
0 
0 
0 

. O l  

TOTALS 105,153 28,627 97.90 70.71 
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Tab le  19. C u r r e n t  t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  Swan River/Swan Lake 
sub-bas in .  

Montana S t a t e  F o r e s t  

L o c a t i o n  SRT 

Land Manager/Owner 

Timber Sa les  Road Development 
( M i l e s )  

Volume Area 
(MBF) ac res  1 C o n s t r u c t i o n  Recons t ruc t  i o n 1  

1. Sec. 8, 18, T23N, R17W 1 500 * t 

2. Sec. 18, 30, T23N, R17W 2 000 * * 
3 .  Sec. 14, 7'23" R18W 1 000 * t 

4. Sec. 6 ,  T23N, R17W 4 000 * t 

Sec. 32, T24N, R17W 

5 .  Sec. 2, 12, T23N, R18W 4 167 * t 

Sec. 34, T24N, R18W 

6. Sec. 22, T23N, R17W 120 * t 

7. Sec. 17, 18, W1/2 23 5 000 * 2.39 
T24N, R17W 

8 .  Sec. E1/2 30, 32, T23N 3 000 * 1 .o 
R17W 

9.  Sec. 10, T23N, R17W 450 * 0 

TOTALS 21,237 3.39 

C o n s t r u c t i o n / r e c o n s t r u c t i o n  n o t  d i f f e r e n t i a t e d  i n  t h e  d a t a .  

*Data n o t  a v a i l a b l e .  
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Tab le  20. Planned/commit ted t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  Swan R i v e r /  
Swan Lake sub-bas in .  

Montana S t a t e  F o r e s t  

Land Manager/Owner 

Timber Sa les  Road Development 
( M i l e s )  

Volume Area 
Year L o c a t i o n  SRT (M8F) ( a c r e s )  C o n s t r u c t i o n  _R_const ruc t ion  

86 1 .  Sec. 3, 4, 9 ,  10, 15 13,000 485 7.5 12.0 
16, 17, 20, 28, 29 
33, T24N, R18W 

86 2.  Smal l  Sa les  6 000 * * * 

89 3. Sec. 6, 18, T21N, R17W 13,000 820 14.7 4 . 4  
Sec. 12, T21N, R18W 
Sec. 18, 30, T22N, R17W 
Sec. 2, 4,  10, 12, 26; 
T22N, R18W 

89 4. Sec. 30, T22N, R16W 6 000 350 12.0 15.0 
Sec. 2, 12,  24, T22N 
R17W 

89 5. Smal l  Sa les  6 000 * * * 
90 6. Sec. 8, 16, 20, T19N 9 000 510 6.0 0 

R17W, Sec .  4, 8, T20N 
R17W, Sec. 12, T20N 
R18W, Sec. 16, 22, 28 
T21N, R17W, Sec. 36 
T21N, R18W 

90 7 .  Sec. 12, T27N, R19W 2 000 160 3.0 1 .o 
Sec. 7, 8, 9 ,  10, 1 5  
17, 18, 35, T28N, R19W 

90 8. Sec. 4-8, T24N, R17W 6 000 515 8.5 2.0 
Sec. 22, 27-36, T25N 
R17W 

90 9 .  Smal l  Sa les  6 000 * -- I_ 

TOTALS 67,000 2840 51 .7 34.4 

*Data n o t  a v a i l a b l e .  
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Tab le  21. Planned/commit ted t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  Swan R i v e r /  
Swan Lake sub-bas in .  

Montana S t a t e  F o r e s t  
Land Manager/Owner 

Timber Sales Road DeveloDment 
( M i l e s )  

Volume Area 
- Year -- L o c a t i o n  SRT ~ M B F )  ( a c r e s )  C o n s t r u c t  i o n  Recons t ruc t  i o n 1  

87 Sec. 6, 123N, R17W 2 400 120 1 .o 
87 Sec. 19, 30, T24N, R17W 2 600 180 2 .0  

87 Sec. 9, 15,  124N, R17W 400 256 4.0 

88 Sec. 20, 28, T23N, R17W 3 600 240 3.0 

88 Sec. 36, T31N, R17W 2 000 100 1 .5  

88 Sec. 22, 27, T24N, R17W 3 400 170 3.0 

89 Sec. 28, 33, 124N, R17W 4 000 200 1.5 

89 Sec. 22, 24, 26, T23N 4 200 208 8.0 
R18W 

89 Sec. 29, T24W, R17W 1 300 64 0.7 

90 Se t .  16, 22, T23N, R17W 3 900 192 1 .o 
90 Sec. 26, 34, 36, T23N 5 800 290 4.0 

R l 7 W  

91 S e c .  2, 3, 10, 11, 124N 4 200 210 3.5 
R17W 

91 Sec. 4, 8, T23N, R17W 3 800 188 0.7 

91 Sec. 10, 123N, R18W 2 000 100 0.5 

92 Sec. 2, 12, T23N, R17W 3 700 184 3.2 

92 Sec. 28, T24N,  R18W 1 300 64 1 .o 
92 Sec. 28, 32, 123N, R18W - 4 500 --256 5 

TOTALS 53,100 3022 43.6 

l C o n s t r u c t i o n / r e c o n s t r u c t i o n  n o t  d i f f e r e n t i a t e d  i n  t h e  d a t a .  
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Table 22. Cur ren t  t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  F la thead  Lake sub-basin.  

F la thead  N a t i o n a l  Fo res t  

Land Manager/Owner 
-- - 

L o c a t i o n  SRT 

1. T26N, R22W 

2. T25N, R18W 

3. T26N, R21W 

4. Sec. 28, T27N, R23W 

5. T25+26N, R22+23W 

6. T26+27N, R21S 

7.  T25N, R22W 

8. 125N, R18W 

TOTALS 

--- Timber Sales 

Volume Area 
JMBF) facres)  

7 420 1 200 

8 620 970 

6 170 1 400 

3 610 1 090 

11,460 4 330 

11,560 3 500 

2 333 112 

6 400 67 5 

51,513 13,277 

-- 

--- Road Deve 1 opmen t- 
( M i l e s )  

- C o n s t r u c t i o n  

10.31 

9.8 

11.3 

6.2 

21.4 

24.1 

2.3 

6.3 

91.71 

-"I_- 

Reconstruct  i o n  

5.1 

10.4 

2.2 

1.8 

16.2 

0 

0 

6.4 

42.1 

-.- 

Table 23. Cur ren t  t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  F la thead  Lake sub-basin.  

Montana S t a t e  Fo res t  

L o c a t i o n  SRT 

Land Manager/Owner 

Tlmber Sales Road Devel opmen t 
( M i l e s )  
-- 

Volume Area 
LMBF) l a c r e s l  C o n s t r u c t i o n  Recons t ruc t i on  

1. Sec. 3, 4 ,  9, 10, 16 3000 * * 
T26N, R19W 

TOTAL 3000 

*Data n o t  a v a i l a b l e .  
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Table 24. Current timber harvest activity in the Flathead Lake sub-basin. 

Flathead Indian Reservation 

Location SRT 

Land Manager/Owner 

Timber Sales Road Development 
(Miles) 

- 

Volume Area 
I M B F )  (acres1 Construction Reconstruction 

* Sec. 5, 8, R21W, T23N 549 400 3 

Sec. 5, 19, 20, 29-32 1738 2965 16 * 
R19W, T23N 

* Sec. 29, 20, R19W, T23N 265 205 2 

* Sec. 17, 18, R19W, T23N 342 21 5 1 

Sec. 10, 3, R20W, T22N 350 133 5 * 
Sec. 1-3, 10, 9, R22W, T24N 1411 440 3 * 
Sec. 30, 31, 25, 36, R19W 2221 1260 2 * 

T23N 

Sec. 5-8, 18, 31, R19W 1890 1595 1 1  3 

T23N 

* 2 -- Sec. 11, R21W, T23N 696 - 31 0 

TOTALS 9462 7 523 45 

*Data not available. 
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Tab le  25. Planned/commit ted t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  F l a t h e a d  Lake 
sub-bas in .  

F l a t h e a d  N a t i o n a l  F o r e s t  

Land Manager/Owner 

Tlmber Sa les  Road Development 
( M i l e s )  

Volume Area - Year L o c a t i o n  SRT MBF ) ac r e s  Con s t r uc t i on Rec on s t r uc t i on 

87 Sec. 19-22, 26-30, 32, 33 8 000 900 11.4 2.4 
T26N, R21W, Sec. 13, 14, 
23, 24; T26N, R22W 

87 Sec. 30-33, T26N, R21W; 8 000 500 3.9 8.8 
Sec. 25-28, 32-36, T26N, 
R22W, Sec. 3, 4; T25N, R22W 

87 Sec. 10-15, 21-24, T25N 6 000 425  6.3 
R19W 

87 Smal l  Sa les  6 000 * * 

88 Sec. 2-5, 8, 16, 17; T26N 5 000 350 5 .4  
R21W, Sec. 32; T27N, R21W 

88 Sec. 2, 3, 10-14, 23-27 14,000 990 15.0 
34-36, T25N, R19W 
Sec. 26-28, 33-35; T26N, R19W 

89 Sec. 17, 20, 29, 32-36 5 000 275  0 
T26N, R22W 

90 Sec. 8, 19, 20, 29, 30 2 000 115 0 
T26N. R22W 

0 90 Sec. 18-20, 30, T27N, R 2 1 W  3 000 -240 -- 
Sec. 25, 26; T27N, R21 1/2W 
Sec. 12; T27N, R22W 

TOTALS 57,000 3795 42 

* 

0.4 

0 

0 

0 

0 

11.6 

*Data n o t  a v a i l a b l e .  
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Table 26. Planned/committed t lmber  ha rves t  a c t i v i t y  i n  t h e  F la thead Lake 
sub-basin. 

Montana S t a t e  Fo res t  

Land Manager/Owner 

Timber Sales Road Development 
( M i l e s )  

Volume Area 
Year L o c a t i o n  SRT IMBF) (acres)  C o n s t r u c t i o n  Recons t ruc t i on  

87 Sec. 16, T25N, R21W 1000 250 2.5 * 
87 Sec. 16, T25N, R22W 600 368 0.5 I 

87 Sec. 26, T25N, R22W 1000 500 2.5 * 
89 Sec. 16, T24W, R19W 2 50 50 1 .o * 

2.0 * 91 Sec. 36, T26N, R21W - 1500 -- 500 .__ 

TOTALS 4350 1668 8.5 

*Const ruct ion / reconst ruct ion  n o t  d i s t i n g u i s h e d  i n  t h e  da ta .  
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Tab le  27. Planned/commit ted t l m b e r  h a r v e s t  a c t i v i t y  I n  t h e  F la thead  Lake 
sub-bas in .  

F l a t h e a d  I n d i a n  Reserva t i on  

Land Manager/Owner 

Timber Sales Road Development 
( M i l e s )  

Year L o c a t i o n  SRT 

86 1. Sec. 2, 26, 23, R19W 
T22N, Sec. 3-5, 9, 10  
35, 34, 26, 27, 23, 
R20W, T22N 

86 2. Sec. 32, 29, 17, 8; 
R20W, T21N 

87 3. Sec. 28, 21, 22; R21W 
T22N, Sec. 15, 9-11, 

R21W, T23N 
1-3, 34-36, 26, 27, 

88 4.  Sec. 7, 6, R20W, T24N 
Sec. 5, 8, R21W, T24N 

88 5 .  Sec. 23, 24; R19W, T23N 
Sec. 18, 7 ,  6, 1, 2, 
11-14, 5, 8, R19W 
T24N, Sec. 21, 22; R20W 
T23N, Sec. 15 ,  16, 8-10 
3, R20W, 124N 

88 6. Sec. 1 7 ,  4-6, 7-9, 31 
32, 11, 12, 1, 2; R21W 
T23N, Sec. 9, 10, 3, 4 
33, R20W, 123N 

Volume Area 
{MBF) ( a c r e s )  C o n s t r u c t l o n  R e c o n s t r u c t i o n  

8 500 40 * 

1 500 200 * 

4 000 * * 

2 000 * 

13,000 * 

* * * 

TOTALS 29,OOOt 200 t  40, 

* 

*Data n o t  a v a i l a b l e .  
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Tab le  28. Planned/comni l t ted t i m b e r  h a r v e s t  a c t i v i t y  i n  t h e  F l a t h e a d  Lake 
sub-bas in .  

Plum Creek Timber Company 

Year L o c a t i o n  SRT 

86 S29, T26N, R19W 

86 S5, 7 ,  8; T25N; R22W 

86 S21, 22, 23; T25N, R22W 

86 S17, 20; 125N, R22W 

86 S15, T25N, R22W 

86 S3, 10, T25N, R22W 

86 S11, 12, 14; T25N; R21W 

87 S30, T26N, R20W 

87 S21, T25N, R20W 

88 S18, 19; T25N, R22W 

88 S 3 1 ,  T26N, R20W 
S25, T26N, R21W 

TOTALS 

Land Manager/Owner 

T i  mbe r Sa 1 es 

Vo 1 ume 
MBF) 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3 700 

3700 -. - 

Area 
i a c r e s )  

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

-- 300 

40,700 3300 

lAve rage  volume and area  o f  a l l  s a l e s .  

- Road Development 
( M i l e s )  

C o n s t r u c t i o n  

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

R e c o n s t r u c t i o n  

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

*Data n o t  a v a i l a b l e .  
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