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L 1.0  S U M M A R Y  
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1 . 2  I M P A C T  ASSESSMENT 

( a )  Method o f  Assessment  

The o v e r a l l   i m p a c t  o f  t h e   p r o p o s e d  H a t  Creek  coal   mine a n d  t he rma l  
g e n e r a t i n g  p l a n t  on t h e  a g r i c u l t u r a l   r e s o u r c e  was based  o n  t h e  
c o m p a r i s o n   o f   p r o j e c t e d   a g r i c u l t u r a l   u s e   w i t h o u t  t h e  p r o j e c t   t o  
t h a t  p r o j e c t e d   w i t h   t h e   p r o j e c t .   A g r i c u l t u r a l   u s e   w i t h o u i ,   t h e  
p r o j e c t  was d e r i v e d  by c o n s i d e r i n g  the  m a x i m u m  d e v e l o p m e n t   p o t e n t i a l  
o f  t he  l a n d ,  p r e s e n t   a g r i c u l t u r a l   d e v e l o p m e n t  a n d  o t h e r   c c n s t r a i n t s  
t o  t h e   r e a l i z a t i o n  o f  t h e  nlaximum. I m p o r t a n t  c o n . s t r a i n t s   c o n s i d e r e d  
w e r e   t h e   m a r k e t   f o r   a g r i c . u l t u r a 1   p r o d u c t s ,   a v a i l a b i l i t y  o f  i r r i -  
g a t i o n   w a t e r ,  a n d  t i m e   p e r i o d  over which  development  w o u l d  o c c u r .  
A g r i c u l t u r a l   u s e  with t h e  p r o j e c t  was d e r i v e d  by c o n s i d e r i n g   t h e  
sum e f f e c t   o f   v a r i o u s   p r o j e c t   i m p a c t s  ( i . e . ,  l a n d   a l i e n a t i o n .  
n o i s e ,   a i r   e m i s s i o n s ,   e t c . )  o n  t h e   a g r i c u l t u r a l   r e s o u r c e .  

- 

Impac t s   were   a s ses sed   i n   t e rms  o f  t h e   a g r i c u l t u r a l   r e s o u r c e s   o f  t he  
H a t  C r e e k   b a s i n  a n d  t w o  l a r g e r   a r e a l   u n i t s ,   t h e   L o c a l  S t u d y  Area 
and   Regional  S t u d y  Area .  

( b )  P r o j e c t   I m p a c t s  

( i )  P r e l i m i n a r y   S i t e   D e v e l o p m e n t  

The impac t s  on t h e   a g r i c u l t u r a l   r e s o u r c e   f r o m   t h e   p r e l i m i n a r y  
s i t e   d e v e l o p m e n t   a c t i v i t i e s   ( i n c l u d i n g  t h e  d r i l l i n g   p r o g r a m  a n d  
t h e  b u l k  sampl ing   program)   were ,   apar t   f rom the  b u l k  s a m p l e   t r e n c h e s  
w h i c h   a l i e n a t e d  a b o u t  10 h a  ( 2 4 . 7  a c r e s )  o f  r a n g e l a n d ,   c o n s i d e r e d  
o f  a minor  and   t empora ry   na tu re .  



- 2 -  

BI 

Y 

( i i )  Construction 

A. Land  Alienation 

The base  scheme  project  activities  and  facilities  would  alienate 
3 7 2 4 . 6  ha (9204 acres)  of  land  predominantly ( 9 6  percent)  lying  at 
the  northern  end of upper  Hat  Creek  valley. 

Of  the  lands  alienated, 2 0 7 0 . 7  ha ( 5 1 1 6 . 8  acres)  lie  with-n  the 
Agricultural  Land  Reserve (ALR). This  represents 1 4 . 3  percent  of 
the  ALR  lands  in  the  Hat  Creek  basin, 3 . 9  percent  of  ALR  lands  in 

0.2 percent of ALR  lands  in  the the  Local  Study  Area,  and  about 
Regional  Study Area. 

Almost all ( 9 9  percent) o f  the 
project i s  presently  in  natural 

land  that  would  be  alienated  by  the 
range  or  forest  cover.  Alienation 

of 3 4 . 4  ha  ( 8 5 . 0  acres) of presently  irrigated  hay  and  pas%ure  land, 
however, would occur.  This  represents  abouf 3 percent of presently 
irrigated  lands  in the Hat  Creek  Basin  and  about 0 . 8  percerst of 

rl those  in  the  Local  Study  Area. 

II 
For the  agricultural  land uses  derived  for.the  probable  without 
the  project  case,  the  following  would b e  alienated by the  project: 
irrigated  land, 2 9 5 . 8  ha ( 7 3 0 . 9  acres);  spring  rangeland, 1305.2 ha 

" 

Q (3255.2 acres);  and summer rangeland, 2123.8 ha  (5217.9  acres). 

%m land  and  spring  irrigated  pasture  projected  to  be  irrigated i n  the 
The  alienation o f  irrigated  land  includes  consideration of c:orn 

future  (though it is  not  at  present)  as well as presently  irrigated 
hay  and  pasture  lands. 

'ml 
In  general,  project  land  alienation  was  considered  to  be  non- 

9 mitigable. A few  suggestions,  however,  were  offered  regardi.19 
possible  relocation of certain  project  facilities  in  order t o  
diminish  alienation  impacts  on  productive  agricultural  land. m 

I 
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T h e   e f f e c t i v e   l o s s  was o b t a i n e d   b y   m u l t i p l y i n g   t h e   p o t e n t i a l   p e r c e n t  
i n j u r y   f o r   a l f a l f a   b y   t h e   a r e a   o f   t h e   p r o b a b l e   i r r i g a t e d   l a n d   i n  
e a c h   s e c t o r   o f   t h e   a i r   q u a l i t y   m o d e l   d e v e l o p e d   b y   E n v i r o m e n t a l  
R e s e a r c h   a n d   T e c h n o l o g y   I n c .  

T h e   i m p a c t  
i r r i g a t e d  
t o   r e s u l t  

T h e   a n a l y s  

r a n g e  
r a n g e  

O t h e r  
emi  s s  

o f  SO2 and N O 2  e m i s s i o n s   o f   t h e  244 m s t a c k  M C S  m o d e l  on 
l a n d   ( p r o b a b l e   u s e   w i t h o u t   t h e   p r o j e c t   c a s e )  wa:; e s t i m a t e d  
i n  a n   e f f e c t i v e  l o s s  o f  16 ha  ( 3 9  a c r e s ) .  

i s  o f   t h e   e x p e c t e d   i m p a c t   o f  S02/N02 s t a c k   e m i s s i o n s   o n  
a n d   v e g e t a t i o n  was n o t   c o n c l u s i v e   a s  i n j u r y  l e v e l s  f o r  m o s t  

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

p o t e n t i a l   i m p a c t s   ( a i r   e m i s s i o n   t r a c e   e l e m e n t s ,   c o o l i n g   t o w e r  
o n s ,   n o i s e ,   a n d   d u s t   e m i s s i o n s )   a s s e s s e d   f o r   t h e   o p e r a t i o n  

p h a s e  o f  t h e   p r o j e c t   w e r e   n o t   e x p e c t e d   t o   h a v e   a n   a d v e r s e   e f f e c t  
o n   a g r i c u l t u r e .  

( i v )   D e c o m m i s s i o n i n g  

T h e   d e c o m m i s s i o n i n g   p h a s e   o f   t h e   p r o j e c t ,   w h i c h   w o u l d   t a k e   p l a c e  
w h e n   t h e   p l a n t   a n d   m i n e   a r e   n o   l o n g e r   i n   o p e r a t i o n ,   i s   p e r : e i v e d  
a s   b e i n g   a s s o c i a t e d  w i t h  p o s i t i v e   i m p a c t s   o n   a g r i c u l t u r e .  Some 
l a n d   w o u l d   b e   r e t u r n e d   t o   a g r i c u l t u r a l   p r o d u c t i o n ,   p r o j e c t   p h y s i c a l  
f a c i l i t i e s   w o u l d  b e  r e m o v e d ,  and a d d i t i o n a l   w a t e r   m i g h t   b e   a v a i l a b l e  
f o r   i r r i g a t i o n   t h r o u g h   t h e  u s e  o f   p r o j e c t   s t o r a g e   r e s e r v o i r s   a n d  

w a t e r   s u p p l y   f a c i l i t i e s .  

( v )   I n d u c e d   I m p a c t s  

T h e   H a t   C r e e k   p r o j e c t ,   w h i c h   w o u l d   r e s u l t   i n  a r e d u c t i o n  of a g r i -  
c u l t u r a l   l a n d   a n d   a s s o c i a t e d   c a t t l e   p r o d u c t i o n ,  would h a v e   s o m e  
e f f e c t   o n   t h e   r e l a t e d   a g r i c u l t u r a l   i n d u s t r i e s   o f   t h e   a r e a .   T h e  
i n d u s t r i e s   t h a t   w o u l d   f e e l   t h i s   e f f e c t   t h e   m o s t   a r e   c o m m e r c i a l  
s e r v i c e s   t h a t   o p e r a t e   a t   n e a r   m a r g i n a l   c a p a c i t y   a t   p r e s e n t .  



- 5 -  

II 

I 

I 

( c )   O v e r a l l   I m p a c t  o n  A g r i c u l t u r e  

The   bee f   i ndus t ry  o f  t h e  H a t  C r e e k   b a s i n  was u s e d   t o   i n d i c a t e  t he  
o v e r a l l   e f f e c t  t h a t  t h e   p r o p o s e d   p r o j e c t  w o u l d  have o n  a g r i c u l t u r e .  
T h i s  was c o n s i d e r e d   t o  be a m e a n i n g f u l   m o d e l   s i n c e   p r o j e c t   i m p a c t s  
would  be l a r g e l y   c o n f i n e d  t o  t h e  H a t  Creek   bas in  a n d  t h e   f a c t  t h a t  
a g r i c u l t u r a l   p r o d u c t i o n   i n   t h e  b a s i n  i s  a n d  w i l l   c o n t i n u e  t o  be 
o r i e n t e d   a l m o s t   s o l e l y  t o  b e e f .  

P r o b a b l e   a g r i c u l t u r a l  use with t h e   p r o j e c t   ( a s  i n  t h e  " w i t h o u t  
c a s e )  was based  o n  t h e   a v a i l a b l e   f e e d   r e s o u r c e s  o f  t h e  Hal: Creek 
b a s i n  a n d  t h e   r e q u i r e m e n t s  o f  t he  c o w - c a l f   t y p e   o f   b e e f   o p e r a t i o n  
which i s  predominan t  i n  t h e   b a s i n .  

The r a t e   o f   improvemen t  o f  t h e  s p r i n g   r a n g e  ( d u e  m a i n l y   t o   r e -  
s e e d i n g   p r o g r a m s )  a n d  t h e   o f f s e t t i n g   r a t e  o f  l o s s  o f  s p r i n g   r a n g e -  
l a n d  due t o  p r o j t c t   a l i e n a t i o n   w e r e   p e r c e i v e d  as c o n t r o l l i n g   t h e  
r a t e  o f  growth o f  t h e  H a t  C r e e k   b a s i n   b e e f   h e r d   s i z e .   T h e   b a s i n  
b e e f   i n d u s t r y  - w i t h   t h e   p r o j e c t  was p r o j e c t e d  t o  i n c r e a s e   f - o m   t h e  
p r e s e n t   ( 1 9 7 7 )   h e r d   - s i z e  o f  a p p r o x i m a t e l y  2000 cows t o  20311 cows 
by t h e   y e a r   1 9 8 0   ( s a m e   a s  w i t h o u t  case);2813  cows by the  y e a r   1 9 9 0  
( 6  p e r c e n t   l e s s  t h a n  w i t h o u t  c a s e ) ,  3009 cows by t h e   y e a r  21000 
( 6  p e r c e n t  l e s s  t h a n  t h e   w i t h o u t   c a s e ,  a n d  3109  cows by t h e  y e a r  
2 0 2 0  ( 6  p e r c e n t   l e s s  t h a n  w i t h o u t  c a s e ) .  The g r e a t e s t   d i f f e r e n t i a l  
I n  herd s i z e  be tween   t he  two c a s e s ,   t h i s   b e i n g  400 a n i m a l s  ( 1 9  
p e r c e n t  l e s s  t h a n  t h e  w i t h o u t  c a s e ) ,  was p r o j e c t e d  t o  o c c u r  a t  t h e  
end o f  p r o j e c t   a l i e n a t i o n ,  a b o u t  1985.  
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( d )   O p p o r t u n i t i e s   f o r   A g r i c u l t u r a l   E n h a n c e m e n t  

T h e   u s e   o f   p o w e r   p l a n t   w a s t e   h e a t   f o r   t h e   h e a t i n g   o f   o n - r i t e   g r e e n -  
h o u s e   f a c i l i t i e s   w a s   t h e   m o s t   p r o m i s i n g   e n h a n c e m e n t   c o n c e p t   a s s e s s e d .  
More  detailed  analysis  would  be  required.  however,  to  determine  the 
engineering  and  economic  feasibility of t h i s   u s e   f o r   t h e   H a t   C r e e k  
development.  Further  study  is  recommended. 
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The  A g r i c u Z t u r z  s t u d y   i s  a L a n d   R e s o u r c e   S u b g r o u p   c o m p o n e n t   o f   t h e  

H a t   C r e e k   D e t a i l e d   E n v i r o n m e n t a l   S t u d i e s   c o n d u c t e d  f o r  B r i t i s h  
C o l u m b i a   H y d r o   a n d   P o w e r   A u t h o r i t y   t o   a s s e s s   t h e   i m p a c t   c f   t h e i r  

p r o p o s e d  2000-MW t h e r m a l   p l a n t   a n d   a s s o c i a t e d   c o a l   m i n e  i n  t h e   H a t  
C r e e k   v a l l e y   o f   B r i t i s h   C o l u m b i a .   C a n a d i a n   B i o   R e s o u r c e s   C o n s u l t a n t s  
L t d . ,   a n   a g r i c u l t u r a l   c o n s u l t i n g  firm o f   S u r r e y ,   B r i t i s h   C o l u m b i a  
w a s   c o m m i s s i o n e d  i n  J u l y   1 9 7 6   t o   c a r r y   o u t   t h e  Agriculture s t u d y .  

T h e   r e s u l t s   o f   t h e   s t u d y   w o r k   a r e   p r e s e n t e d  i n  t w o   v o l u m e s .  
V o l u m e  I - Inventor: /  d e s c r i b e s   t h e   a g r i c u l t u r a l   r e s o u r c e  .:,f t h e  
a r e a   i n   t e r m s   o f   c l i m a t e   c a p a b i l i t y   a n d   l a n d   c a p a b i l i t y   f o r  
a g r i c u l t u r e ,   A g r i c u l t u r a l   L a n d   R e s e r v e s ,   a n d   p r e s e n t   a g r i c u l t u r a l  
u s e .  Vo lume I 1  - I m p a c t  Assessment  d e s c r i b e s   t h e   i m p a c t  of t h e  
p r o j e c t  o n  t h e   a g r i c u l t u r a l   r e s o u r c e   p r i m a r i l y   b y   c o m p a r i n g   t h e  
p r o j e c t i o n   o f   p r o b a b l e   f u t u r e   a g r i c u l t u r a l  u s e  w i t h   t h e   p r o j e c t  

t o   t h e   p r o j e c t i o n   o f   p r o b a b l e  u s e  w i t h o u t   t h e   p r o j e c t .  
- 

T h e   a g r i c u l t u r a l   r e s o u r c e  was d e s c r i b e d   b y   t h r e e   l e v e l s   o f  
i n f o r m a t i o n   p r o v i d i n g   r e g i o n a l ,   l o c a l ,   a n d   s i t e   s p e c i f i c   p e r s p e c -  
t i v e s  f o r  a s s e s s m e n t .  The b r o a d e s t   l e v e l   o f   i n f o r m a t i o n  was 
p r e p a r e d   f o r   t h e   R e g i o n a l   S t u d y   A r e a   a n d   m a p p e d   a t   t h e   s c a l e   o f  

1 : 2 5 0 , 0 0 0 .  I n t e r m e d i a t e   l e v e l   i n f o r m a t i o n  w a s   p r e p a r e d   f o , -   t h e  
L o c a l   S t u d y   A r e a   a n d   m a p p e d  a t  t h e   s c a l e   o f  1 :50 ,000 .  T h e   m o s t  
d e t a i l e d   l e v e l   o f   i n f o r m a t i o n  w a s   p r e p a r e d   f o r   t h e   S i t e   S p e c i f i c  
S t u d y   A r e a   a n d   m a p p e d   a t   t h e   s c a l e   o f  1 : 2 4 , 0 0 0 .  B e s i d e s   t h e  
r e s o u r c e   p e r s p e c t i v e s   p r o v i d e d   b y   t h e   t h r e e   s t u d y   a r e a s ,   r e s o u r c e  
u s e   w a s   a l s o   p l a c e d   i n   t h e   c o n t e x t   o f   t h e   H a t   C r e e k   b a s i n   b e c a u s e  
o f  t h e   p o t e n t f a l   l m p a c t s   t h a t   w o u l d   r e l a t e  t o  t h e   v a l l e y - b a s e d  
a g r i c u l t u r a l   i n d u s t r y  o f  t h e   a r e a .   F i g u r e  2 - 1  a n d  2 - 2  s h o k   t h e  
l o c a t i o n   o f   t h e   t h r e e   s t u d y   a r e a s   a n d   o f   t h e  Hat Creek b a s i n .  

c 
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3 . 0  M E T H O D O L O G Y  

3 . 2  I M P A C T  ASSESSMENT 

( a )   A g r i c u l t u r a l   R e s o u r c e   P r o j e c t i o n   W i t h o u t  t h e  P r o j e c t  

The a s s e s s m e n t   o f   t h e   o v e r a l l   i m p a c t   o f   t h e   p r o j e c t   o n   t h e  
a g r i c u l t u r a l   r e s o u r c e  w a s   b a s e d   p r i m a r i l y  o n  t h e   c o m p a r i s o n  o f  
p r o j e c t e d   f u t u r e   a g r i c u l t u r a l  use w i t h  t h e   p r o j e c t   t o   t h a . t  
w i t h o u t  t h e   p r o j e c t .   P r o j e c t e d   a g r i c u l t u r a l  use w i t h o u t  ':he 
p r o j e c t   ( p r o b a b l e  u s e )  was d e r i v e d  by c o n s i d e r i n g  t h e  max'mum 
d e v e l o p m e n t   p o t e n t i a l  o f  t h e   l a n d   ( p o t e n t i a l  u s e )  i n  l i g h t :   o f  
p r e s e n t   u s e   a n d   o t h e r   f a c t o r s   t h a t  w o u l d  c o n s t r a i n  the r e a l i z a t i o n  

- 

o f  t h a t   p o t e n t i a l .   I m p o r t a n t   c o n s t r a i n t s  i n  t h e   p r o b a b l e   u s e  
a n a l y s i s   a r e  t h e  m a r k e t   f o r   a g r i c u l t u r a l   p r o d u c t s ,   a v a i l a b i l i t y   o f  
i r r i g a t i o n   w a t e r ,  a n d  t i m e   p e r i o d   o v e r  which deve lopmen t  i s  t o  
o c c u r .  

I n  t h i s  s e c t i o n ,   m e t h o d o l o g y   f o r   t h e   p o t e n t i a l   u s e   a n a l y s i s   p r e c e d e s  
t h a t  f o r  t h e   p r o b a b l e  use a n a l y s i s .  

(i) Regional  S t u d y  Area 

a 

, 
II 

A .  P o t e n t i a l   A g r i c u l t u r a l  Use 

The p o t e n t i a l   f o r   e x p a n s i o n   a n d   d i v e r s i f i c a t i o n  o f  a g r i c u l t u r a l  
u s e  i n  t h e   R e q i o n a l  S t u d v  Area was q u a l i t a t i v e l y  a s s e s s e d  b,), 
c o m p a r i n g   r e s o u r c e   c a p a b i l i t y  w i t h  p r e s e n t  u s e .  For t h i s  
c o m p a r l s o n ,   r e s o u r c e   c a p a b i l i t y  was d e f i n e d  by i n v e n t o r y  
i n f o r m a t i o n  o f  t h e  Canada  Land  Inventory ( C L I )  a g r i c u l t u r a l  

. 
U 
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c a p a b i l i t y   c l a s s i f i c a t i o n   s y s t e m   ( s e e   p a g e  48, Vol. I), a n d  
present  use by 1976 c e n s u s   s t a t i s t i c s   ( s e e   p a g e  54, Vol. I). 

T w o   r e p o r t s  prepared by t h e  B.C. M i n i s t r y   o f   A g r i c u l t u r e   w e r e  
c o n s u l t e d   t o   p r o v i d e   s p e c i f i c   e x a m p l e s   o f   a g r i c u l t u r a l   d e v e l o p m e n t  
potential  within  the  Regional  Study  Area.  One  of  the  reports5' 
a s s e s s e s   t h e   i r r i g a t i o n   p o t e n t i a l   o f   l a n d s   i n   t h e   C a c h e   C r e e k -  
S a v o n a   a r e a .   T h e   o t h e r   r e p o r t 5 1   p r o v i d e s   c u r r e n t   i n f o r m a t i o n   o n  
range  reseeding  techniques  and  costs  relevant  to  British 
Columbia. 

I, 
B. Probirble  Agricultural  Use 

'Z 

'IL 

I 

Agricultural  Land  Reserves 

For  the  purpose  of  projecting  the  future  status of t h e  
Agricultural  Land  Reserves  (ALR)  within  the  Regional  Study 
Area,  it  was  assumed  that  the  ALR  system  and  the  administration 
of  the  Agricultural  Land  Commission  Act  would  remain  essentially 
as  it  exists  today. 

Irriqable  Land 

The  use  of  irrigable  lands  in  the  future  is  dependent  upor  the 
economic,  social  and  physical  constraints  that  control  agricul- 
tural  land  use  practices.  Information  on  agricultural  industry 
trends,  present  agricultural  use,  potential  agricultural u s e ,  and 
a g r i c u l t u r a l   d e v e l o p m e n t   c o s t s   w a s   c o n s i d e r e d   t o   q u a l i t a t i v e l y  
p r o j e c t   t h e   p r o b a b l e   u s e   o f   i r r i g a b l e   l a n d s   i n   t h e   R e g i o n a l  
S t u d y   A r e a ,  
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B e e f   I n d u s t r y  

T h e   f u t u r e   r o l e   o f   t h e   b e e f   i n d u s t r y  w i t h i n  t h e   R e g i o n a l  Study 

A r e a   w a s   q u a l i t a t i v e l y   p r o j e c t e d   o n   t h e   b a s i s  o f  a n a l y s i s  o f  
i n d u s t r y   t r e n d s   a n d   e x p e c t a t i o n s  o f  r e g i o n a l   f e e d   p r o d u c t i o n .  

C a s h   C r o p   I n d u s t r y  

T h e   f u t u r e   r o l e  o f  t h e   c a s h   c r o p   i n d u s t r y   ( v e g e t a b l e s   a n d   f r u i t s )  

w i t h i n   t h e   R e g i o n a l   S t u d y   A r e a  was q u a l i t a t i v e l y   p r o j e c t e d   o n   t h e  

b a s i s   o f   a n a l y s i s  o f  m a r k e t   d e m a n d   t r e n d s   a n d   c l i m a t e   c a p a b i l i t y .  

( i i )   L o c a l   S t u d y   A r e a  

A .  P o t e n t i a l   A g r i c u l t u r a l   U s e  

I r r i g a b l e   L a n d  

T h e   p o t e n t i a l   c r o p   p r o d u c t i o n   o n   i r r i g a b l e   l a n d s   w i t h i n   t h e   L o c a l  
S t u d y   A r e a   w a s   d e t e r m i n e d   f r o m   C a n a d a   L a n d   I n v e n t o r y   ( C L I ]  
a g r i c u l t u r a l   c a p a b i l i t y   i n f o r m a t i o n   ( s e e   p a g e  6 7 ,  V o l .  I ) ,  c l i m a t e  
c a p a b i l i t y   i n f o r m a t i o n   ( s e e   p a g e  6 5 ,  V o l .  I )  a n d   c r o p   y i e l d  
i n f o r m a t i o n .  

R e p r e s e n t a t i v e   c r o p   t y p e s   w e r e   a s s i g n e d   t o   t h e   p o t e n t i a l l y  

i r r i g a b l e   l a n d s   ( C L I   a g r i c u l t u r a l   c a p a b i l i t y   c l a s s e s  1 - 5, see 
F i g u r e  4 - 7 ,  f o l d o u t ,   V o l .  I ) .  E a c h   c o m b i n a t i o n   o f   C L I   a g r i c u l t u r a l  

c a p a b i l i t y   c l a s s   a n d   c l i m a t e   c a p a b i l i t y   c l a s s   r e p r e s e n t  a s u i t a b i l i t y  
f o r   c e r t a i n   c r o p s   a s   s e t   f o r t h   i n   t h e  B . C .  g o v e r n m e n t   p u b l i c a t i o n  
C l i m a t e   C a p a b i l i t y   C Z a s s i f i c a t i o c  f o r  A g r C c u 2 t u , B e J .  A r e a s   w i t h  
c l i m a t e   C a p a b i l i t y   c l a s s   l b   a n d  C L I  a g r i c u l t u r a l   c z p a b i l i t y  1 ,  2 ,  
o r  3 a r e   s u i t a b l e   f o r   t h e   p r o d u c t i o n   o f  a v e r y   w i d e   r a n g e   o f   c r o p s ,  
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i n c l u d i n g   h e a t - l a v i n g   c r o p s   s u c h   a s   t o m a t o e s   a n d   v i n e   v e g e t a b l e s .  
A t oma to  c r o p  was a s s i g n e d   t o   a l l   a r e a s   i n  t h i s  c a t e g o r y   f o r   t h e  
p o t e n t i a l  u s e  a n a l y s i s .   A r e a s   w i t h   c l i m a t e   c a p a b i l i t y   c l a s s  1 
and C L I  a g r i c u l t u r a l   c a p a b i l i t y  1 ,  2 ,  o r  3 a r e   s u i t a b l e  f o r  t he  
p r o d u c t i o n  o f  a wide   range  o f  c r o p s ,   i n c l u d i n g  co rn  a n d   p o t a t o e s .  
A c o r n  c r o p  was a s s i g n e d  t o  a l l   a r e a s  i n  t h i s  c a t e g o r y .   A r e a s  
w i t h  c l i m a t e  c a p a b i l i t y  c l a s s  2 and C L I  a g r i c u l t u r a l   c a p a b i l i t y  
c l a s s  o f  2 o r  3 a r e  s u i t a b l e   f o r   p r o d u c t i o n  o f  short  s e a s o n  
v e g e t a b l e s  such a s  c a b b a g e ,   l e t t u c e ,   a n d   c a u l i f l o w e r .  A c abbage  
c r o p  was a s s i g n e d  t o  a l l   a r e a s  i n  t h i s  c a t e g o r y .   A r e a s  w i t h  
c l i m a t e   c a p a b i l i t y   c l a s s  3 a n d  CLI a g r i c u l t u r a l   c a p a b i l i t y   c l a s s  3 
a r e   s u i t a b l e   f o r   t h e  same c r o p s   a s   t h e   p r e v i o u s   c a t e g o r y  b u t  w i t h  
a r e d u c e d   p r o d u c t i v i t y .   C a b b a g e  was a l s o  a s s i g n e d  t o  t h i i  c a t e g o r y  
Areas  w i t h  c l i m a t e   c a p a b ’ i l i t y   c l a s s e s  l b ,  1 .  2 ,  3 ,  or 4 and CLI 
a g r i c u l t u r a l   c a p a b i l i t y   c l a s s  4 a r e  s u i t e d ,  p r i m a r i l y ,  t o  t h e  
p r o d u c i i o n  o f  f o r a g e  c r o p s  l i k e   a l f a l f a   a n d  m i x e d  g ra s s  hey.  A 
h a y   c r o p   t y p e  was a s s i g n e d  t o  a l l   a r e a s  i n  t h i s  c a t e g o r y .  Areas 
w i t h  CLI a g r i c u l t u r a l   c a p a b i l i t y   c l a s s  5 a r e  s u i t e d  p r i m a r i l y   t o  
t h e  p r o d u c t i o n   o f   i r r i g a t e d   p a s t u r e   a n d  t h i s  was t h e  crop t y p e  
a s s i g n e d  t o   t h e s e   a r e a s .  

The   l and   w i th in   t he   Loca l   S tudy   Area  w i t h  t h e  p o t e n t i a l  f o r  t h e  
p r o d u c t i o n  o f  e a c h   o f   t h e   a b o v e   a s s i g n e d  c r o p  t y p e s  was me,jsured 
f o r   a r e a .  

Average c rop  y i e l d s 2 ” 2 6 ’ 2 7  o f  t h e  Loca l   S tudy   Area   for  t h t !  
a s s i g n e d   c r o p s   ( c o r n ,   t o m a t o e s ,   c a b b a g e s ,   h a y ,   a n d  irrigated 
p a s t u r e )   w e r e   u s e d   i n   c o n j u n c t i o n   w i t h   t h e   p o t e n t i a l   a r e a  c f  each  
c r o p   t o   p r o v i d e  a n  e s t i m a t e  o f  t h e   t o t a l   p r o d u c t i o n   p o t e n t i a l   o f  
i r r i g a b l e   c r o p s  w i t h i n  t he   Loca l   S tudy   Area .  
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T h e   p o t e n t i a l   g r a z i n g   r e s o u r c e   w i t h i n   t h e   L o c a l   S t u d y   A r e a  was 
e s t i m a t e d   f o r   t h e   l a n d s   a s s i g n e d   g r a z i n g   c a p a b i l i t y   c l a s s e s   ( s e e  
p a g e   7 1 ,   V o l .  I ) .  T h e s e   l a n d s   a r e   c o n s i d e r e d   n o n i r r i g a b l e   a n d  
a r e   c o m p o s e d   o f  CLI a g r i c u l t u r a l   c a p a b i l i t y   c l a s s e s  6 a n d  7. 

T h e   e s t i m a t e   o f   r a n g e   p o t e n t i a l   f o r   l i v e s t o c k  w a s   d e r i v e d   b y  
c o n v e r t i n g   g r o s s   f o r a g e   p r o d u c t i v i t i e s  o f  e a c h   g r a z i n g   c a p a b i l i t y  
c l a s s ,   a s   e s t a b l i s h e d   b y   R u n k a ’ ,   t o   c a t t l e   c a r r y i n g   c a p a c i t i e s   b y  
a s s u m i n g  a 4 5  p e r c e n t   c a r r y - o v e r  o f  v e g e t a t i o n   t o   a v o i d   d 2 t e r i o r a -  
t i o n   o f   t h e   r a n g e   a n d   a n   a i r   d r i e d   f o r a g e   r e q u i r e m e n t  o f  300 k g -  
AUM” ( 6 6 0  l b - A U M ” ) 2 ’ .   T h e   p o t e n t i a l -   c a r r y i n g   c a p a c i t y   . f o r   e a c h  

g r a z i n g   c a p a b i l i t y   c l a s s  w a s   t h e n   m u l t i p l i e d   b y   t h e   r e s p e c t i v e  
a r e a   o f   e a c h   c l a s s   a n d   t h e   v a l u e s  summed t o   o b t a i n   t h e   e s t i m a t e   o f  
t o t a l   p o t e n t i a l   r a n g e   p r o d u c t i o n   w i t h i n   t h e   L o c a l   S t u d y   A r e a .   T h e  

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

w e l l - s t o c k e d *   c o n d i t i o n s   i n   f o r e s t   a r e a s .   E x c e l l e n t   r a n g e   m a n a g e -  
m e n t   w o u l d   b e   r e q u i r e d   t o   r e a l i z e   t h e   r a n g e   p o t e n t i a l ’ c a l c u l a t e d .  

F o r   t h e   H a t   C r e e k   b a s i n ,  a s e c o n d   i n d e p e n d e n t   a p p r o a c h   w a s   u s e d  
t o   e s t i m a t e   t h e   r a n g e   p o t e n t i a l   f o r   l i v e s t o c k .   T h i s   a p p r o a c h  
i n v o l v e d   a s s i g n i n g   p o t e n t i a l   c a t t l e   c a r r y i n g   c a p a c i t i e s   t o   e a c h  
v e g e t a t i o n   a s s o c i a t i o n r r   o f  t h e  r a n g e l a n d   ( c o m p o s e d  o f  a r e l s  o f  
C L I   a g r i c u l t u r a l   c a p a b i l i t y   c l a s s e s  6 a n d  7). I n   f o r e s t e d   a r e a s ,  
c a r r y i n g   c a p a c i t i e s   w e r e   a s s i g n e d   o n   t h e   b a s i s   o f   b o t h   w e l l - s t o c k e d  
a n d   c l e a r - c u t   c o n d l t i o n s .   C a r r y i n g   c a p a c i t i e s   f o r   e a c h   v e g e t a t i o n  
a s s o c i a t i o n   w e r e   e s t a b l i s h e d   f r o m   r a n g e   m a n a g e m e n t   p u b l i ~ a ~ ~ i o n s ~ ’ ’ ~ ~ ’ ~ ‘  
a n d   f r o m   c o n s u l t a t i o n  w i t h  r a n g e   s p e c i a l i s t s ,   i n c l u d i n g  Or. A .  M c L e a n  
o f  C a n a d a   A g r i c u l t u r e .   C a r r y i n g   c a p a c i t i e s   w e r e   b a s e d   o n   t h e  
a s s u m p t f o n   o f   f u l l   u t f l f z a t i o n   o f   t h e   r a n g e   u n d e r   e x c e l l e n t :   r a n g e  
m a n a g e m e n t .   T h e   c a r r y i n g   c a p a c i t y   o f   e a c h   v e g e t a t i o n   a s s o c i a t i o n  

~~ 

* w e l l - s t o c k e d  - s e e   G l o s s a r y  
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was m u l t i p l i e d   b y   t h e   r e s p e c t i v e   a r e a  o f  e a c h - a s s o c i a t i o n  t o  
o b t a i n   a n   e s t i m a t e  o f  t h e   t o t a l   p o t e n t i a l   r a n g e   p r o d u c t i o n   w i t h i n  

t h e   H a t   C r e e k   d r a i n a g e   b a s i n .   T h e   r e s u l t s  o f  t h i s   a n a l y s i s   w e r e  

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

8 .  P r o b a b l e   A g r i c u l t u r a l  U s e  

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

F o r  t h e   p u r p o s e   o f   p r o j e c t i n g   t h e   f u t u r e   s t a t u s  o f  t h e  
A g r i c u l t u r a l   L a n d   R e s e r v e s   ( A L R )   w i t h i n   t h e   L o c a l   S t u d y  
A r e a ,  i t  w a s   a s s u m e d   t h a t   t h e  ALR s y s t e m   a n d   t h e   a d m i s t r a t i o n  
o f  t h e   A g r i c u l t u r a l   L a n d   C o m m i s s i o n   A c t   w o u l d   r e m a i n   e s s e n t i a l l y  
a s  i t  e x i s t s   t o d a y .  

L a n d   T e n u r e  

F o r   t h e   p u r p o s e  o f  d e f i n i n g   t h e   f u t u r e   s t a t u s  o f  l a n d   t e n L r e   i n  
t h e   L o c a l   S t u d y   A r e a ,  i t  w a s   a s s u m e d   t h a t   t h e   t y p e s  o f  l a n d   t e n u r e  
a n d   e x t e n t  o f  e a c h   w o u l d   r e m a i n   e s s e n t i a l l y   a s   t h e y   a r e  a t  p r e s e n t .  

I r r i q a b l e   L a n d  

T h e  p r o b a b l e  u s e  o f   i r r i g a b l e   l a n d   w i t h i n   t h e   L o c a l   S t u d y   A r e a  
w a s  q u a l i t a t i v e l y   p r o j e c t e d   o n   t h e   b a s i s  o f  a n a l y s i s  o f  t r e n d s   o f  
t h e   a g r i c u l t u r a l   i n d u s t r y   c o n c e r n i n g   p r o d u c t i o n   c o s t s   a n d   m a r k e t  
f o r  p r o d u c t s ,   p r e s e n t   u s e   c o m p a r e d   t o   p o t e n t i a l  u s e ,  a n d  t h e  
c a p a b i l i t y  o f  s i r p p l y i n g   a d d i t i o n a l   i r r i g a t i o n   w a t e r .   F o r   t h e  
l a n d s   a d j a c e n t   t h e   T h o m p s o n   R i v e r ,   p r o b a b l e   i r r i g a t i o n   d e v s l o p m e n t  
was i n t e r p r e t e d   f r o m  a g o v e r n m e n t   r e p o r t   p r e p a r e d  by t h e  B .  C .  
M i n i s t r y  o f  A g r i c u l t u r e  (BCMA) S a u o m - C a c h e  C ~ e ~ k - ~ c s q u e  I : * r i g a t i c n  
DeueZoprnent Study". I n   a d d i t i o n   t o   t h e  BCMA r e p o r r ,   i n f o r m a t i o n  
o n   i r r i g a b l e   l a n d s   d e v e l o p e d   f o r   t h e   S i t e   S p e c i f i c   S t u d y   A r e a   ( s e e  
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S e c t . i o n   ( i i i ) )  w a s   u s e d   t o   a s s e s s   t h e   p r o b a b l e   u s e   o f   i r r i g a b l e  
l a n d s   i n   t h e   C a c h e   C r e e k - A s h c r o f t   p o r t i o n   o f   t h e   L o c a l   S t u d y   A r e a .  

R a n g e l a n d  

T h e   p r o b a b l e  u s e  o f   r a n g e l a n d   w i t h i n   t h e   L o c a l   S t u d y   A r e a   w a s  
q u a l i t a t i v e l y   p r o j e c t e d   o n   t h e   b a s i s   o f   f u t u r e   t r e n d s   p e r c e i v e d  
f o r   r a n g e l a n d   u s e   a n d   t h e   c o m p a r i s o n   o f   p r e s e n t  use  ( s e e   p a g e  81, 
V o l .  I )  t o   p o t e n t i a l   u s e .  

( i i i )   S i t e   S p e c i f i c   S t u d y   A r e a  

P o t e n t i a l   u s e   o f   t h e   S i t e   S p e c i f i c   S t u d y   A r e a  i s  a d d r e s s e d   i n   t h i s  

s e c t i o n   o f   t h e   r e p o r t .   P r o b a b l e   u s e   o f   t h e   S i t e   S p e c i f i c   S t u d y  
A r e a   h a s   b e e n   s p l i t   i n t o   t w o   a r e a l   c o m p o n e n t s   w h i c h   a r e   c i s c u s s e d  
i n   o t h e r   s e c t i o n s   o f   t h e   r e p o r t   w h e r e   t h e y   m o s t   a p p r o p r i a t e l y  f i t  

i n t o   t h e   p r o b a b l e  u s e  a n a l y s i s .   P r o b a b l e   u s e   o f   t h e   p o r t i o n   o f   t h e  

S i t e   S p e c i f i c   S t u d y   A r e a   t h a t   c o v e r s   t h e   u p p e r   H a t   C r e e k   v a l l e y   i s  
a d d r e s s e d   i n   t h e   f o l l o w i n g   s e c t i o n   ( H a t   C r e e k   B a s i n   B e e f   I n d u s t r y ) .  

P r o b a b l e   u s e   o f   t h e   p o r t i o n  o f  t h e   S i t e   S p e c i f i c   S t u d y   A r e a   t h a t  
e x t e n d s   e a s t   f r o m   H a t  C r e e k  t o   t h e   T h o m p s o n   R i v e r  i s  a d d r e s s e d  i n  
t h e   L o c a l   S t u d y   A r e a   ( s e e   p r e v i o u s   s e c t i o n ) .  

A .  P o t e n t i a l   A g r i c u l t u r a l  U s e  

I r r i g a b l e   L a n d  

L o c a t i o n   a n d   u s e   o f   i r r i g a b l e   l a n d  - T h e   l o c a t i o n   a n d   p o t e n t i a l  
u s e  o f   I r r i g a b l e   l a n d   ( i n c l u d i n g   l a n d   w h i c h   m a y   b e   p r e s e n : : l y  
i r r i g a t e d )   w i t h i n   t h e   S i t e   S p e c i f i c   S t u d y   A r e a   w e r e   i d e n t . f i e d   o n  
t h e   b a s i s   o f   s o i l   s e r i e s  m a p s   a n d   s o i l   u n i t   d e s c r i p t i ~ n ~ ~ ' * " ~   a n d  
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t h e   C l i m a t e   C a p a b i l i t y   f o r   A g r i c u l t u r e  map ( F i g u r e  4 - 6 ,  . ' o ldout ,  
v o 1 .  I ) .  

The s o i l s  
t o p o g r a p h  
Because o 

i n f o r m a t i o n  was used 
i c   c h a r a c t e r i s t i c s  su 
f t h e   s e m i - a r i d   c l i m a  

t o  i d e n t i f y   l a n d   w i t h   s o i :  a n d  
i t a b l e   f o r   c u l t i v a t e d   c r o p   p r o d u c t i o n .  
t e  o f   t h e   a r e a ,   i r r i g a t i o n   o f   t h e s e  

l a n d s   i s   n e c e s s a r y   f o r   c r o p   p r o d u c t i o n .   P r o f e s s i o n a l   i n t , e r p r e t a t i o n  
a n d  judgement   p layed  a s i g n i f i c a n t   r o l e   i n  t h e  i d e n t i f i c a t i o n  o f  
i r r i g a b l e   l a n d s .  I n  g e n e r a l ,  l a n d  w i t h   t h e  f o l l o w i n g  c h a r a c t e r -  
i s t i c s  was i d e n t i f i e d   a s   b e i n g   i r r i g a b l e :  

( 1 )  d e p t h  o f  t o p s o i l   b e i n g   s - u f f i c i e n t  t o  e n s u r e   a d e q u a t e  
d r a i n a g e ,  r o o t i n g  d e p t h  a n d  p r e v e n t i o n  o f  s a l t   b u i l d u p .  
G e n e r a l l y ,   g r e a t e r  t h a n  30 cm ( 1 2  i n )  i s   r e q u i r e d  f o r  
c u l t i v a t e d   c r o p s ,   a l t h o u g h   l e s s e r   d e p t h s  can be 
c o n s i d e r e d   f a r   i r r i g a t e d   p a s t u r e  use; 

( 2 )  g r o u n d  s l o p e   b e i n g   s u i t a b l e   f o r   c u l t i v a t i o n   a n d   i r r i g a t i o n .  
G e n e r a l l y   s l o p e s   l e s s  t h a n  20 p e r c e n t  f o r  l a n d  of a n  
even   s lope  a n d  l e s s  t h a n  10 p e r c e n t  f o r  l a n d  o f  i r r e g u l a r  
or u n d u l a t i n g  s l o p e   a r e   s u i t a b l e ;  

l 

( 3 )  c o a r s e   t e x t u r e   c o m p o n e n t s   ( c o a r s e   s a n d ,   g r a v e l ,   s t o n e s )  
n o t  p r e s e n t  t o  a n  e x t e n t  t h a t  w o u l d  l i m i t   c u l t i v a t i o n  
a n d  i r r i g a t i o n ;  

( 4 )  s o i l   a l k a l i n i t y  a n d / o r  s a l t   c o n t e n t  n o t  p r e s e n t  t o  t h e  
e x t e n t   t h a t  w o u l d  l i m i t  c r o p   g r o w t h .  

As i n  t h e   p o t e n t i a l  use a n a l y s i s   f o r   t h e   L o c a l  S t u d y  A r e a ,   c r o p  
t y p e s  of  t o m a t o e s ,   c o r n ,   c a b b a g e s ,  h a y .  a n d  i r r i g a t e d   p a s t u r e   w e r e  
a s s i g n e d  t o  t h e   i r r i g a b l e   l a n d s .  Crop type  was a s s i g n e d  or1 t he  
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b a s i s   o f   c l i m a t e   r e s t r i c t i o n s   a s   r e p r e s e n t e d  by t h e   C l i m , i t e  
C a p a b i l i t y   f o r   A g r i c u l t u r e  map ( F i g u r e  4-6. f o l d o u t ,  V o l .  I )  a n d  
t h e  s o i l  a n d  t o p o g r a p h i c   c h a r a c t e r i s t i c s   c o n s i d e r e d   a b o v e .   T h e s e  
c r o p s ,   i n   m o s t   c a s e s ,   a r e   n o t   t h e   o n l y   o n e s   t h a t   c o u l d   b e  g r o w n .  
They r e p r e s e n t   t h e   h i g h e r   v a l u e   c r o p s   t h a t   a r e   s u i t e d  t o  t h e  
d i f f e r e n t   t y p e s  o f  i r r i g a b l e   l a n d .  

T h e  s o i l   u n i t s  t h a t  were  mapped by t h e   p r o v i n c i a l   s o i l   s u r v e y "  
(Thompson  River   benches i n  v i c i n i t y  o f  Cache   Creek) '  had  been r a t e d  
f o r   s u i   t a b i l  
u n i t  was d e s  
c l a s s )  which 
s t o n e  c o n t e n  
i r r i g a t i o n  c 

t 
1 

t y   f o r   i r r i g a t i o n   a s   p a r t   o f  t h a t  s u r v e y .   E a c h   s o i l  
g n a t e d  a n  i r r i g a t i o n   c l a s s  ( n o t  a g r i c u l t u r a l   c a p a b i l i t y  
was b a s e d  on s o i l   c h a r a c t e r i s t i c s   o f   d e p t h ,   t e x t u r e ,  
, t o p o g r a p h y ,   a l k a l i n i t y   a n d   s a l t   c o n t e n t .  The 
a s s  was u s e d   t o   i d e n t i f y   t h e   i r r i g a b l e   l a n d s   a s   w e l l  

a s   t h e   c r o p   t y p e s   f o r   t h i s   a r e a .  Soi.1 u n i t s  w i t h  a n   i r r i g a t i o n  
c l a s s  1 o r  2 were   judged  t o  b e   s u i t a b l e   f o r   t o m a t o ,   c o r n ,   o r  
c a b b a g e   p r o d u c t i o n  w i t h  t h e  d e t e r m i n i n g   f a c t o r   b e t w e e n  t h e m  b e i n g  
c l i m a t e  as d e s c r i b e d  by t h e  C l i m a t e   C a p a b i l i t y   f o r  Agr i cu l tu re  map 
( F i g u r e  4 - 6 ,  f o l d o u t ,   V o l .  I ) .  C l i m a t e   c a p a b i l i t y   c l a s s  l b  

i n d i c a t e s  a s u i t a b i l i t y  f o r  t o m a t o e s ;   c l a s s  1 i n d i c a t e s  a s u i t a b i l i t y  
f o r   c o r n ;   a n d   c l i m a t e   c a p a b i l i t y   c l a s s  2 o r  3 i n d i c a t e s   s u i t a b i l i t y  
f o r   c a b b a g e .   S o i l  u n i t s  w i t h  i r r i g a t i o n   c l a s s  3 or 4 were   judged  
s u i t a b l e   f o r   h a y   p r o d u c t i o n ,   e x c e p t   f o r   c e r t a i n   i r r i g a t i o n   c l a s s  3 
s o i l s   w h e r e   s t o n i n e s s  was n o t  a m a j o r   r e s t r i c t i o n   t h e r e b y   i n d i c a t i n g  
a s u i t a b i l i t y   f o r   c a b b a g e .   S o i l  u n i t s  w i t h  i r r i g a t i o n   c l a s s  5 were 
j u d g e d  s 

P o t e n t i a  
r e p o r t e d  
i n g  s p e c  i 

i t a b l e   f o r   i r r i g a t e d   p a s t u r e .  

c r o p   y i e l d s   f o r   e a c h   i r r i g a b l e   l a n d  u n i t  were  based on 
i n f o r m a t i o n z 5 ' 2 6 ' 2 7   a n d  o n  p r o f e s s i o n a l   j u d g e m e n t   c o n c e r n -  
f i c   s i t e   c o n d i t i o n s .  
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W a t e r   q u a n t i t y   s p e c i f i c a t i o n s   f o r   i r r i g a t i o n  - T h e   a m o u n t   o f   w a t e r  
t h a t   w o u l d   b e   r e q u i r e d   t o   i r r i g a t e   t h e   i r r i g a b l e   l a n d s   i s   a n  
i m p o r t a n t   f a c t o r   i n   t h e   c o n s i d e r a t i o n   o f   p o s s i b l e   f u t u r e   e x p a n s i o n  
o f   a g r i c u l t u r a l  u s e  o f   l a n d s  i n  t h e   S i t e   S p e c i f i c   S t u d y  Ar.ea.  The 
a m o u n t   o f   i r r i g a t i o n   w a t e r   r e q u i r e d  is a f u n c t i o n   o f  m a n y   v a r i a b l e s  
i n c l u d i n g  s o i l  c h a r a c t e r i s t i c s ,   c r o p   c h a r a c t e r i s t i c s ,   c l i m a t e ,  

m e t h o d   o f   w a t e r   c o n v e y a n c e ,   f i e l d   a p p l i c a t i o n   m e t h o d ,   a n d   l a n d  

a r e a   t o   b e   i r r i g a t e d .  

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

t o t a l   i r r i g a t i o n   w a t e r  u s e .  S p e c i f i c a t i o n s   w e r e   d e v e l o p e d  i n  t h i s  
s t u d y   t o   p r e d i c t  t h e  i r r i g a t i o n   r e q u i r e m e n t   f o r   i r r i g a b l e   l a n d s   o f  
t h e   u p p e r   H a t   C r e e k   v a l l e y .   T h e s e   s p e c i f i c a t i o n s   w e r e   p a r t . o f   t h e  
i n f o r m a t i o n   u s e d   b y   B e a k   C o n s u l t a n t s   L t d . 4 y  i n  t h e   d e r i v a t , i o n  o f  t h e  
amo 
a n d  
i rr  

Irr 

n t  o f  w a t e r   p r e s e n t l y  used f o r   i r r i g a t i o n   i n   t h e   H a t   C r e e k   b a s i n  
t h e   t o t a l   a m o u n t   t h a t   w o u l d   p o t e n t i a l l y   b e   u s e d   c o n s i d e r i n g   a l l  
g a b l e   l a n d s .  

g a t i o n   r e q u i r e m e n t   s p e c i f i c a t i o n s   f o r   t h e   H a t   C r e e k   v a l l e y  
w e r e   b a s e d   o n  a m o d e l   t h a t   a c c o u n t s   f o r   s o i l ,   c r o p ,   a n d   c l i m a t e  

v a r i a b l e s  a s  w e l l   a s  an a s s u m p t i o n  of  r i s k   ( b a s e d   o n   c l i m a t e  
p r o b a b i l i t i e s )  o f  a c t u a l l y   r e q u i r i n g  a h i g h e r   r a t e   o f   w a t e r  
a p p l i c a t i o n   d u r i n g   a n y   o n e   s e a s o n .   T h e   m o d e l  i s  s i m i l a r  t o  a 
c o m p u t e r   m o d e l   u s e d   b y   C a n a d a   D e p a r t m e n t  o f  A g r i c u l t u r e s 6  i n  
t h e i r   d e t e r m i n a t i o n   o f   i r r i g a t i o n   r e q u i r e m e n t s   f o r   o t h e r   a g r i c u l -  
t u r a l   a r e a s  i n  B r i t i s h   C o l u m b i a .   S o i l   s e r i e s   i n f o r m a t i o n  ( s e e  
p a g e   9 8 ,  V o l .  I ) ,  p o t e n t i a l   c r o p   t y p e s   a s s i g n e d   t o   i r r i g a b l e   l a n d  
u n i t s ,   a n d   r e l e v a n t   c l i m a t e   d a t a   w e r e   u s e d   i n   d e v e l o p i n g   t h e   w a t e r  
q u a n t i t y   s p e c i f i c a t i o n s .  
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The c o m p l e t e   d e v e l o p m e n t   o f   t h e   i r r i g a t i o n   r e q u i r e m e n t   s p e c i f i c a t i o n s  
i s  p r e s e n t e d   i n   A p p e n d i x  C .  

W a t e r   q u a l i t y   s p e c i f i c a t i o n s   f o r   i r r i g a t i o n  - The use of water 
f o r   i r r i g a t i o n   d e p e n d s  o n  i t  b e i n g   c h e m i c a l l y   a n d   p h y s i c a l l y  
s u i t a b l e   f o r   t h i s   p u r p o s e .  T o  some e x t e n t  t h i s   i s   d e t e r m i n e d  by 
t h e   n a t u r e   o f  t h e  s o i l ,  t y p e  o f   c r o p ,   a n d  c l imate  o f  the a r e a  i n  
which t h e  w a t e r   i s  t o  be u s e d .   W a t e r   q u a l i t y   s p e c i f i c a t i s n s   o r  
g u i d e l i n e s   f o r   i r r i g a t i o n   w a t e r   s u i t a b l e   f o r   u s e   i n   t h e   S i t e  
Spec i f i c   S tudy   Area   were   p repa red   f rom t w o   handbook^^"^^ which 
d e a l   w i t h  water q u a l i t y   c r i t e r i a .  

The q u a l i t i e s   o f   n a t u r a l   w a t e r s   i n  t h e  S i t e   S p e c i f i c  S t u d y  Area 
a s   r e p o r t e d   i n   t h e  S y d r o l o g y ,   D r a i n a g e ,   W a t e r   Q u a l i t y  and Use 
r e p ~ r t ' ~  of t h e  H a t  C r e e k   D e t a i l e d   E n v i r o n m e n t a l   S t u d i e s   h e r e  
compared t o  t h e   w a t e r   q u a l i t y   s p e c i f i c a t i o n s  t o  a s s e s s  t h e i r  
s u i t a b i l i t y   f o r   i r r i g a t i o n .  

Rangeland 

The p o t e n t i a l   g r a z i n g   r e s o u r c e   o f  t he  S i t e   S p e c i f i c   S t u d y  Area 
was d e t e r m i n e d   f o r   r a n g e l a n d   a r e a s   ( n o n i r r i g a b l e )  by t he  sitme 
m e t h o d  u s e d  f o r   e s t i m a t i n g  t h e  r a n g e   p o t e n t i a l   o f   t h e  Hat  Creek 
b a s i n   ( S e c t i o n  3 . 2 ( a ) ( i i ) A ) .  

( I v )  H a t  Creek   Bas in   Beef   Indus t ry  

The Ha t   Creek   bas in ,   because   o f  i t s  v a l l e y   b a s e d  farms and 
a s s o c i a t e d   b a s i n   r a n g e l a n d s ,   i s  a l o g i c a l   a g r i . c u l t u r a 1   u n i t  by 
which t o  a s s e s s  t h e  l o c a l   b e e f   i n d u s t r y .  The r e s o u r c e s   a v a i l a b l e  
t o  t h i s   i n d u s t r y ,  now a n d  i n   t h e   f u t u r e ,   w e r e   d e s c r i b e d  by J t i l i z i n g  
i n f o r m a t i o n   d e v e l o p e d   p r e v i o u s l y   f o r   t h e   L o c a l  a n d  S i t e   Spe4 : i f i c  
S t u d y   A r e a s .  
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A .  P r e s e n t   B e e f   I n d u s t r y  

The r e s o u r c e s   p r e s e n t l y   a v a i l a b l e   t o  t h e  Hat Creek b a s i n  lbeef 
i n d u s t r y   w e r e   p r o j e c t e d   i n   t e r m s  o f  s e a s o n a l   f e e d   c o m p o n e n t s ,  
t h e s e   b e i n g   w i n t e r ,   s p r i n g ,   a n d  summer. Each  component wds 
a n a l y z e d   s e p a r a t e l y  f o r  i t s  c a t t l e  s u p p o r t  a b i l i t y   a n d  t h , ? n  
combined t o  g i v e   a n   e s t i m a t e  o f  t h e   t o t a l   b a s i n   i n d u s t r y .  Th i s  
p r e s e n t   u s e   p r o j e c t i o n  was  compared t o  o t h e r   e s t i m a t e s   o f   t h e  
b a s i n  herd  s i z e   p r e s e n t e d   i n   t h e  Inventory volume w i t h  a 
r e p r e s e n t a t i v e   p r e s e n t   h e r d   s i z e   s e l e c t e d   f o r   t h e   p r o b a b l e   u s e  
s c e n a r i o .  

B .  P r o b a b l e   B e e f   I n d u s t r y  

Summary o f   P o t e n t i a l   A g r i c u l t u r a l   U s e  

A summary o f   t h e   p o t e n t i a l   r e s o u r c e s   a v a i l a b l e   t o  t h e  Hat   Creek 
b a s i n   b e e f   i n d u s t r y  was  used a s   t h e   b a s e   f r o m  w h i c h  p roba t t l e  use 
was d e r i v e d .   S i n c e  two fundamen ta l   me thodo log ie s   were   u sed  t o  
e s t i m a t e   p o t e n t i a l   a g r i c u l t u r a l  use i n  p r e v i o u s   s e c t i o n s ,  i t  was 
n e c e s s a r y  t o  c o m b i n e   i n f o r m a t i o n   o f  t w o  l e v e l s  o f  d e t a i l  fo r  
t h e   H a t   C r e e k   b a s i n .  A c o a r s e r   m e t h o d ,   f o r  t h e  Local   Study  Area 

t o t a l  Ha t   Creek   wa te r shed ,   i nvo lved  t h e  u s e  o f  Canada 
( C L I )  d a t a ,   w h i l e  a d e t a i l e d   m e t h o d ,   f o r   t h e   S i t e  
Area   i nc lud ing   t he   uppe r   Ha t  Creek a r e a ,   i n v o l v e d  

i e s  l e v e l   s o i l   i n f o r m a t i o n .  

i n c l u d i n g   t h e  
L a n d  I n v e n t o r y  
S p e c i f i c   S t u d y  
t h e   u s e   o f  s e r  

The  summary  of p o t e n t i a l   i r r i g a b l e   l a n d   i n v o l v e s   s t e p - b y - s t e p  
c a l c u l a t i o n s  u s i n g  i n f o r m a t i o n   a l r e a d y   p r e s e n t e d  i n  t h i s  r e p o r t  
a n d   t h e  Hydro logy ,  Drainage, Water   QuaZi t y  ar.d Use r e p o r t ” .  For 
c l a r i t y ,   t h e   d e t a i l e d   m e t h o d s   a n d   a c c o m p a n y i n g   r a t i o n a l e   a r e  
p r e s e n t e d   t o g e t h e r  w i t h  t h e   c a l c u l a t i o n s   i n   S e c t i o n   5 . l ( d ) ( i i ) A ,  
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For   the  same r e a s o n ,   t h e  
r a n g e l a n d   u s e  o f  t h e  H a t  
r e s u l t s   i n   S e c t i o n  5 . i ( d  

d e t a i l e d   m e t h o d s  f o r  t h e  summary o f  p o t e n t i a l  
C r e e k   b a s i n   a r e   p r e s e n t e d  a l o n g  w i t h   t h e  

) ( i i  ) A .  

P r o b a b l e  Use A n a l y s i s  

I n  t h e   a n a l y s i s  o f  p o t e n t i a l  use o f  t h e  Loca l  a n d  S i t e   S p e c i f i c  
S t u d y   A r e a s ,  t h e  p r o j e c t e d  maximum r a n g e   c a r r y i n g   c a p a c i t y  a n d  t h e  
p r o j e c t e d  maximum development  o f  i r r i g a b l e   c r o p   l a n d  a n d  p a s t u r e  
were   de t e rmined .   These  m a x i m u m  l e v e l s  may neve r  be p r a c t i c a l  
depend ing  u p o n  c o n s t r a i n t s  t o  deve lopment .  I n  t h e   d e v e l o p i n e n t   o f  
t h e   s c e n a r i o  o f  p r o b a b l e   u s e   w i t h o u t   t h e   p r o j e c t ,   c o n s i d e r d t i o n  o f  
c o n s t r a i n t s  was  made. C o n s t r a i n t s   i n c l u d e  t h e  demand f o r   f e e d  b y  
b e e f   c a t t l e ,   t h e   a v a i l a b i l i t y   o f   w a t e r   f o r   e x p a n d e d   i r r i g a t i o n ,  a n d  
t h e  t i m e   r e q u i r e d  t o  i m p r o v e   c e r t a i n  r a n g e  a r e a s .  The f u t L r e   f e e d  
d e m a n d  o f  t h e  b e e f   i n d u s t r y  was based  on a p p a r e n t   i n d u s t r y   t r e n d s  
a s c e r t a i n e d   f r o m   d i s c u s s i o n s   w i t h   g o v e r m n e n t  a n d  i n d u s t r y   r e p r e s e n t -  
a t i v e s  a n d  r a n c h e r s   o f  t h e  H a t  Creek b a s i n .  The s u p p l y  of  f e e d   f o r  
l i v e s t o c k  was based o n  t h e   c o m p o s i t e   o f   t h e   p r o d u c t i o n   y i e l , j s  
e x p e c t e d  o f  t h e  p r o b a b l e  i r r i g a t e d   l a n d s   ( w i n t e r   f e e d )  a n d  1-ange- 
l a n d s  ( s p r i n g  a n d  summer f e e d )   w i t h i n  H a t  C r e e k   b a s i n .   I n f o r m a t i o n  
o n  t h e  a m o u n t  a n d  t ime   o f   yea r  t h a t  w a t e r  w o u l d  be a v a i l a b l e  f o r  
i r r i g a t i o n  was t aken   f rom  the  H y d r o Z o g y ,  P'rainage ,  Iv'ater Q u a z i t s  
and Use r e p ~ r t ' ~ .   D e t a i l s  o f  t h e  s t e p - b y - s t e p   a n a l y s i s  o f  p r o b a b l e  
use a p p e a r   i n   S e c t i o n   5 . l ( d ) ( i i ) B .  

( b )  A g r i c u l t u r a l   R e s o u r c e   C h a n g e s  a s  R e s u l t  o f  t h e   P r o j e c t  

( i )   P r e l i m i n a r y   S i t e   D e v e l o p m e n t  

A .  D r i l l i n g  P r o g r a m  

D e t a i l e d   i n f o r m a t i o n  o n  t h e  c h a r a c t e r  a n d  e x t e n t  o f  t h e   e x p l o r a t o r y  
d r i l l i n g   p r o g r a m  was n o t  a v a i l a b l e   f o r   e v a l u a t i o n .  The d i s c u s s i o n  
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g e s  a s  a r e s u l t  o f  t h i s   p r o g r a m   i s   l i m i t e d  t o  
g e n e r a l i z e d   r e m a r k s   b a s e d  on f i e l d   o b s e r v a t i o n s  a n d  i n f o r m a t i o n  
s u p p l i e d  by B . C .  H y d r o 5 9 .  

B .  Bulk  $ampling Program 

The b u l k  s ampl ing  p r o g r a m ,  c a r r i e d  o u t  by B . C .  Hydro i n  the summer 
o f  1 9 7 7 ,  was i n  many  ways a p i l o t  p r o j e c t  f o r  a s p e c t s  o f   t he  
p r o p o s e d   f u l l - s c a l e   m i n e   d e v e l o p m e n t .  Two which 
d i s c u s s   t h e   p r o g r a m  a n d  p r o v i d e   i n f o r m a t i o n   r e g a r d i n g   t h e   m e a s u r e d  
e n v i r o n m e n t a l   e f f e c t s   ( n o i s e ,   d u s t ,   w a t e r   q u a l i t y ,   r e c l a m a t i o n  
p r o c e s s e s )   w e r e   c o n s u l t e d  t o  a s s e s s   t h e   a g r i c u l t u r a l   r e s o u r c e  
c h a n g e s   r e s u l t i n g  from t h i s   p r o g r a m .  An e a r l i e r   e n v i r o n m e n t a l  
i m p a c t   a s s e s s m e n t " ,   p r e p a r e d  by c o n s u l t a n t s   o f   t h e  Land R e s o u r c e  
Subgroup o f  t h e   H a t   C r e e k   D e t a i l e d   E n v i r o n m e n t a l   S t u d i e s   p r i o r   t o  
t h e   c o m n l e t i o n  o f  t h e   b u l k   s a m p l i n g   p r o g r a m  a n d  based  on d e s i g n  
i n f o r m a t i o n  o n l y ,  was c o n s u l t e d   f o r   d e s c r i p t i o n s   o f  t h e  type   and  
a m o u n t  o f  a g r i c u i t u r a l   l a n d   t h a t  w o u l d  be d i r e c t l y   a f f e c t e d  by 
t h i s   p r o g r a m .   T h e s e   p r o j e c t i o n s   w e r e   c o m p a r e d   w i t h   a c t u a l   l a n d  
a l i e n a t i o n   a s   p r o v i d e d  by B . C .  Hydros9 .  

( i i )   C o n s t r u c t i o n  

A .  L a n d  A l i e n a t i o n  

Land  a l i e n a t i o n  o f  t h e   a g r i c u l t u r a l   r e s o u r c e  by the   p roposed  
p r o j e c t  was a s s e s s e d  o n  t h e   b a s i s  o f  t h e  a g r i c u l t u r a l   i n v e n t o r y  
i n f o r m a t i o n   d i s c u s s e d   p r e v i o u s l y  i n  t h i s   r e p o r t  a n d  o n  t h e  
d e s c r i p t i o n  o f  p r o j e c t   a c t i v i t i e s   t r a n s m i t t e d  b y  t h e   c l i e n t   i n  
d o c u m e n t s   l l s t e d   b e l o w :  
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" H a t   C r e e k   M i n i n g   P r o j e c t ,   E n g i n e e r i n g   D e s c r i p t i o n   f o r  
E n v i r o n m e n t a l   R e p o r t "   b y   t h e   M i n i n g   D e p a r t m e n t   o f   T h e  
T h e r m a l   D i v i s i o n   o f  B . C .  H y d r o   a n d   P o w e r   A u t h o r i t y ,  
d a t e d   1 9 7 7 - 0 8 .  

"B.C. H y d r o   a n d   P o w e r   A u t h o r i t y   H a t   C r e e k   P r o j e c t ,  
P o w e r   P l a n t   D e s c r i p t i o n ,   R e v i s i o n  F "  a u t h o r e d   b y  
INTEG-EBASCO a n d   d a t e d   1 9 7 7 - 1 D - 2 5 . 6 '  

P r o j e c t   D e s c r i p t i o n ,   S e c t i o n  5, O f f s i t e   F a c i l i t i e s "  
"B.C. H y d r o   a n d   P o w e r   A u t h o r i t y ,   H a t   C r e e k   P r o j e c t ,  

T h e r m a l   D i v i s i o n   o f  B . C .  H y d r o   a n d   P o w e r   A u t h o r i t y   a n d  
a u t h o r e d  by T h e   T h e r m a l   E n g i n e e r i n g   3 e p a r t m e n t  o f  T h e  

d a t e d   1 9 7 7 - 0 9 . 6 5  

" B r i t i s h   C o l u m b i a   H y d r o ,   H a t   C r e e k   P r o j e c t ,   R e p o r t  
o n  S i n g l e   S t a t u s   C o n s t r u c t i o n   C a m p s " ,   a u t h o r e d   b y  
H . A .  S i m o n s   ( I n t e r n a t i o n a l )   L t d .   a n d   d a t e d   1 9 7 7 - 0 9 . 6 6  

" S u p p l e m e n t a l   P r o j e c t  D e s c r i p t i o n s / A s s u m p t i o n s ,  H a t  
C r e e k   P r o j e c t " ,   a u t h o r e d   b y   E b a s c o   S e r v i c e s  o f  Canada 
L , t d . ,   a n d   d a t e d   ( r e v . )   t o   J a n u a r y  2 6 ,  1 9 7 8 . 6 7  

F o r   t h e   p u r p o s e   o f   a s s e s s i n g   c h a n g e s   t o   t h e   a g r i c u l t u r a l   ' " e s o u r c e ,  
l a n d   a l i e n a t i o n   a s p e c t s   h a v e   b e e n   d e a l t   w i t h   w i t h i n   t h e   c o n s t r u c t i o n  

p h a s e   o f   p r o j e c t   d e v e l o p m e n t ,   e v e n   t h o u g h  some a c t i v i t i e s   w o u l d  
p r o d u c e   p a r t i a l   o r ,   i n  some c a s e s ,  no a c t u a l   l o s s   t o   t h e   r e s o u r c e  

d u r i n g   t h i s   p h a s e .   T h i s   a p p r o a c h   w a s   a d o p t e d   b e c a u s e   t h e   e f f e c t i v e  
p h a s i n g   o f   p r o j e c t   a c t i v i t i e s  was n o t   c l e a r l y   d e f i n e d   b y   t . h e   a f o r e -  
m e n t i o n e d   d o c u m e n t s   a n d   b e c a u s e   t h i s   a p p r o a c h   r e s u l t s   i n  a c l e a r ,  
c o n c i s e   r e p o r t i n g   o f  all a s p e c t s   o f   p r o j e c t   l a n d   a l i e n a t i c n .  

I n f o r m a t i o n   o n   p r o j e c t   a c t i v i t i e s ,   a s   d e f i n e d   f o r   l o c a t i o n   a n d  
a r e a l   e x t e n t   b y   t h e   p r o j e c t   d e s c r i p t i o n s " " " ,   w a s   c o n s o l i d a t e d   i n  
map ( 1 : 2 4 , 0 0 0 ) 6 a   a n d  list f o r m a t 6 '   f o r  u s e  i n   t h e   e n v i r o n m e n t a l  
a s s e s s m e n t s .   P r o j e c t   a c t i v i t i e s   w e r e   s u b d i v i d e d   i n t o   f o u r   m a j o r  
c a t e g o r i e s :   c o n s t r u c t i o n  camp ( C ) ;  o f f s i t e   f a c i l i t i e s  ( 0 ) ;  

m i n i n g  ( M ) ;  a n d   p o w e r   p l a n t   ( P ) .  A f i f t h   c a t e g o r y ,   i n d i r e c t  ( I ) ,  
w a s   a d d e d  i n   t h e   a g r i c u l t u r a l   a s s e s s m e n t   t o   i d e n t i f y   l a n d s   t h a t  
w o u l d   b e   e f f e c t i v e l y   a l i e n a t e d   f o r   a g r i c u l t u r a l   u s e   b e c a u s !  o f  t h e i r  
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m 
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c l o s e   p r o x i m i t y   t o   p r o j e c t   a c t i v i t i e s .  A t o t a l   o f  6 5  i n c i v i d u a l  
a c t i v i t i e s   w e r e   c o n s i d e r e d  i n  t h e   " b a s e "   d e v e l o p m e n t   s c h e m e ;   t e n  

o t h e r s   w e r e   c o n s i d e r e d   a s   a l t e r n a t i v e   a c t i v i t i e s .   T h e   l o c a t i o n  o f  
a f e w   o f   t h e   a c t i v i t i e s   h a d   n o t   b e e n   d e f i n e d   a t   t h e   t i m e   t h i s  

a n a l y s i s  w a s  c a r r i e d   o u t   a n d   t h u s   c o u l d   n o t   b e   e v a l u a t e d   f o r   l a n d  
a l i e n a t i o n .  

f o r   t h e   p u r p o s e   o f   t h e   a g r i c u l t u r a l   a s s e s s m e n t ,   l a n d   a l i e n a t i o n  was 
g r o u p e d   i n t o   o n e   o f   t w o   c a t e g o r i e s  - " o p e n " ,   r e l a t i n g  t o  g r o j e c t  

a c t i v i t i e s   t h a t  d o   n o t   c o m p l e t e l y   a l i e n a t e   t h e   l a n d   f r o m   , d g r i c u l -  
t u r a l  u s e ,  e . g . ,   b u r i e d   p i p e l i n e s   a n d   o v e r h e a d   t r a n s m i s s i o n   l i n e s ;  
a n d   " c l o s e d " ,   r e l a t i n g   t o   a c t i v i t i e s   t h a t   e n t i r e l y   e l i m i n a t e   t h e  
l a n d   f r o m   a g r i c u l t u r a l  u s e ,  a t   l e a s t   d u r i n g   t h e  l i f e  o f  t h e   p r o j e c t  
o r   l i f e   o f  a s t a g e d   c o m p o n e n t  o f  t h e   p r o j e c t .   E a c h   p r o j e c t   a c t i v i t y ,  
a s s o c i a t e d   a r e a ,   a n d   c a t e g o r y   o f   " o p e n "   o r   " c l o s e d "   l a n d   a l i e n a t i o n ,  
a l o n g   w i t h  a map o f   p r o j e c t   a c t i v i t i e s   i n  t h e  " b a s e "   d e v e l o p m e n t  

scheme i s  p r o v i d e d  i n  A p p e n d i x  0 .  

A q r i c u l t u r a l   L a n d   R e s e r v e s  

T h e   e x t e n t   o f   l a n d   a l i e n a t i o n  o f  A g r i c u l t u r a l   L a n d   R e s e r v e s   ( A L R )  
b y   e a c h   p r o j e c t   a c t i v i t y  w a s  e s t a b l i s h e d   b y   s u p e r i m p o s i n g   t h e   p r o j e c t  
a c t i v i t y  map ( F i g u r e  D - 1 ,  f o l d o u t )   o n t o   t h e   i n v e n t o r y  map F o r  ALR 

( f i g u r e  4 - 1 0 ,  f o l d o u t ,   V o l u m e  I ) .  A t a b l e  w a s  p r e p a r e d   g i , / i n g   " o p e n "  
a n d  " c l o s e d "   l a n d   a l i e n a t i o n   o f  ALR a n d   n o n - A L R   l a n d s   o n   t h e   b a s i s  
o f  t h e   f i v e   m a j o r   a c t i v i t y   c a t e g o r i e s   ( c o n s t r u c t i o n  camp, o f f s i t e  
f a c i l i t i e s ,   m i n i n g ,   p o w e r   p l a n t .   a n d   i n d i r e c t ) .   T h e  amount. o f  ALR 
l a n d   a l i e n a t e d   b y  t h e  p r o j e c t  w a s   c o m p a r e d   t o   t h e   t o t a l   a m c , u n t  o f  
ALR l a n d   w i t h i n   t h e   L o c a l   S t u d y  A r e a  t o   p r o v i d e   p e r s p e c t i v e   t o   t h e  
s i g n i f i c a n c e   o f   t h i s  l o s s .  

S o i l s  - 
L a n d   a l i e n a t i o n  o f  s o i l s   b y   e a c h   p r o j e c t   a c t i v i t y  w a s  d e t e r n i n e d  
b y   s u p e r i m p o s i n g   t h e   p r o j e c t   a c t i v i t y  map ( F i g u r e  D - 1 )  o n t o   t h e  
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i n v e n t o r y  map f o r   A g r i c u l t u r a l  S o i l s  ( F i g u r e  13-1, f o l d o i l t ,  V o l .  I ) ,  
A s u m m a r y   t a b l e   w a s   p r e p a r e d   g i v i n g   " o p e n "   a n d   " c l o s e d "   l a n d  

a l i e n a t i o n   o f   e a c h   c a t e g o r y   o f   a g r i c u l t u r a l  s o i l  ( h i g h   v a l u e ,  

m o d e r a t e   h i g h ,   m o d e r a t e ,   m o d e r a t e  l o w ,  l o w ,  a n d   n i l )   o n   t h e   b a s i s  

o f   t h e   f i v e   a c t i v i t y   c a t e g o r i e s .   T h e s e   l a n d   a l i e n a t i o n   l o s s e s  

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

c a t e g o r y   o c c u r r i n g   w i t h i n   t h e   m a p p e d   p o r t i o n  o f  t h e  S i t e  S p e c i f i c  

S t u d y   A r e a  t o  p r o v i d e   p e r s p e c t i v e  o f  t h e   s i g n i f i c a n c e  o f  l a n d  

a l i e n a t i o n   l o s s .  

P r e s e n t   U s e  

L a n d   a l i e n a t i o n   o f   p r e s e n t   a g r i c u l t u r a l   l a n d   u s e   b y   e a c h   p r o j e c t  

a c t i v i t y  w a s   d e t e r m i n e d   b y   s u p e r i m p o s i n g   t h e   p r o j e c t   a c t i v i t y  map 

( F i g u r e   0 - 1 )   o n t o   t h e   i n v e n t o r y  map f o r   P r e s e n t   A g r i c u l t u r a l   U s e  

( F i g u r e   4 - 1 1 ,   f o l d o u t ,  V o l .  I ) .  A s u m m a r y   t a b l e   w a s   p r e 3 a r e d  

g i v i n g   " o p e n "   a n d   " c l o s e d "   l a n d   a l i e n a t i o n  o f  d i f f e r e n t   : a t e g o r i e s  

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

a c t i v i t y   c a t e g o r i e s .   T h e s e   l a n d   a l i e n a t i o n   l o s s e s   w e r e   c o m p a r e d  

t o   t h e   a m o u n t s  o f  p r e s e n t   a g r i c u l t u r a l   l a n d   o f   t h e   L o c a l   S t u d y  

A r e a .  

R e s o u r c e   U s e   W i t h o u t   t h e   P r o j e c t   ( P r o b a b l e   U s e )  

L a n d   a l i e n a t i o n  o f  p r o j e c t e d   a g r i c u l t u r a l   l a n d   u s e   ( w i t h c u t   t h e  
p r o j e c t )   b y   e a c h   p r o j e c t   a c t i v i t y  was d e t e r m i n e d   b y   s u p e r i m p o s i n g  

t h e   p r o j e c t   a c t i v i t y  m a p  ( F i g u r e  0 - 1 )  o n t o   t h e   i n v e n t o r y  map f o r  
P r o b a b l e   U s e   W i t h o u t   t h e   P r o j e c t   ( F i g u r e  5 - 2 ) .  A s u m m a r y   t a b l e  

was p r e p a r e d   g i v i n g   " o p e n "   a n d   " c l o s e d "   l a n d   a l i e n a t i o n  by l a n d  
u s e   c a t e g o r y ,  f a r m  u n i t ,   a n d   m a j o r   a c t i v i t y   c a t e g o r i e s .  
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B. Noise  

The a s s e s s m e n t  o f  impact  on a g r i c u l t u r e   o f   n o i s e   c r e a t e d  by  t h e  
p r o p o s e d   p r o j e c t  was c a r r i e d  o u t  p r i m a r i l y  by c o n s u l t i n g   i n f o r m a t i o n  
c o n t a i n e d  i n  t h e   r e p o r t  o f  t h e  H a t  Creek   De ta i l ed   Env i ronmen ta l  
S t u d i e s   d e a l i n g  w i t h  n o i s e   p r e p a r e d  by Harford,   Kennedy,   k!akefield 
L t d . "   T h i s   r e p o r t   r e l a t e s   p r e d i c t e d   n o i s e   l e v e l s  t o  t h e   a g r i c u l -  
t u r a l  u s e s  of  t h e   S i t e   S p e c i f i c  S t u d y  Area t o  i d e n t i f y   p c s s i b l e  
i m p a c t s .  A r e p o r t  b y  Ames71 was a l s o   c o n s u l t e d   t o   a s s i s t  i n  e s -  
t a b l i s h i n g   t h e   s i g n i f i c a n c e  o f  n o i s e   i m p a c t s  on c a t t l e .  

C .  Dus t   Emiss ions  

The impact  o f  p r o j e c t   f u g i t i v e  d u s t  e m i s s i o n s  on t he  a g r i c u l t u r a l  
r e s o u r c e   d u r i n g   t h e   c o n s t r u c t i o n   p h a s e  was a n a l y z e d   i n  t h e  c o n t e x t  
o f  t h e   s u s c e p t i b i l i t y  o f  s o i l s   l i k e l y  t o  be d i s t u r b e d  by t h e  
p r o j e c t  t o  p r o d u c e   d u s t  a n d  t h e   s e n s i t i v i t y  a i d  r e s p o n s e  of a g r i c u l -  
t u r a l  c r o p s  a n d  a n i m a l s  t o  d u s t .   I n f o r m a t i o n  on t he  d u s t i n g  s u s -  
c e p t i b i l i t y  o f  s o i l s  i n  t h e   S i t e   S p e c i f i c   S t u d y   A r e a  was o b t a i n e d  
f rom  the  Physical H a b i t a t  a n d  Fangs V e g e t a t i o r .  r e p o r t "   p r e p a r e d  
a s  a componen t   pa r t   o f  H a t  C r e e k   D e t a i l e d   E n v i r o n m e n t a l   S t u d i e s .  
S i n c e   i n f o r m a t i o n  o n  d u s t   p r o d u c i n g   p r o j e c t   a c t i v i t i e s   a n d   a s s o c -  
i a t e d   d u s t   l e v e l s  was v e r y   l i m i t e d ,   c o n c l u s i o n s   a s  t o  p o s s i b l e  
i m p a c t s  on a g r i c u l t u r e  were n o t  s p e c i f i c  a n d  b a s e d   l a r g e l y  on t h e  
a s s u m p t i o n  t h a t  s t a n d a r d   m e a s u r e s  w o u l d  be implemented t o  c o n t r o l  
d u s t   l e v e l s .  

m 
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0 .  P h y s i c a l   B a r r i e r s  
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L a n d   a r e a s   w h i c h   w o u l d   r e m a i n   u s e f u l  t o  a g r i c u l t u r e   b u t  t o  w h i c h  
a c c e s s   w o u l d   b e c o m e   t o t a l l y   o r   p a r t i a l l y   r e s t r i c t e d   b y   o n e   o r   m o r e  
p r o j e c t   f a c i l i t i e s   w e r e   i d e n t i f i e d   b y   s u p e r i m p o s i n g   t h e  map o f  
p r o j e c t   a c t i v i t i e s   o n t o   t h e   P r o b a b l e  U s e  W i t h o u t   t h e   P r o j e c t  map 
( F i g u r e  5 - 2 ,  f o l d o u t ) .   R e s t r i c t e d   a g r i c u l t u r a l   a c c e s s e s  vJere 
i d e n t i f i e d   i n   t e r m s   o f  a f a r m  u n i t  or c o m p o n e n t  o f  a f a r m   u n i t  

( e . g . ,   r o a d   a c c e s s   t o   t h e   d e e d e d   p o r t i o n  o f  a f a r m   u n i t  m3y b e  
r e s t r i c t e d   b y   c e r t a i n   p r o j e c t   a c t i v i t i e s ,   w h i l e   a c c e s s   t o   l e a s e  
l a n d   o r   g r a z i n g   p e r m i t   l a n d  o f  t h i s  same f a r m  u n i t  may b e  u n -  

a f f e c t e d ) .  
,’ ” % &J/- &&&-&&. y”- d- 42- ~ a ”  

,~ :. . . . i ,u 
, 

.‘ 
I . f,.<dz, -L, .“L d4.A C<-.e 6.‘ . x ,  

( i i i )   O p e r a t i o n  

A .  S t a c k   E m i s s i o n s  

Air e m i s s i o n   p a t t e r n s   a n d   v e g e t a t i o n   i n j u r y   l e v e l s   a s   r e p o r t e d   b y  
E n v i r o n m e n t a l   R e s e a r c h   a n d   T e c h n o l o g y   ( E R T ) 7 Z  and V . C .  R u n e c k l e s ’  
r e s p e c t i v e l y   p r o v i d e d   t h e   b a s e  f r o m  w h i c h   s t a c k   e m i s s i o n   i m p a c t s  

on a g r i c u l t u r e   w e r e   d e t e r m i n e d .   F o r   e a c h   a i r   e m i s s i o n   r e c e p t o r  
s e c t o r   ( a s   p e r   t h e  E R T  a i r   q u a l i t y   m o d e l )   i n   w h i c h  some i r j u r y   t o  
v e g e t a t i o n   w a s   p r o j e c t e d   d u e   t o  S 0 2 / N 0 2  l e v e l s ,  t h e   i m p a c t  o n  t h e  
a g r i c u l t u r a l   r e s o u r c e  was d e s c r i b e d   i n   t e r m s   o f   i n v e n t o r y   i n f o r m a t i o n  
f o r  t h a t  s e c t o r  ( V o l u m e  I ) .  

I n   t h e   L o c a l   S t u d y   A r e a   c r o p   s p e c i e s   w e r e   n o t   s p e c i f i c a l l y   m a p p e d  
s o  a l f a l f a  ( M e d i c a g o  6 U t i u u )  was u s e d  i n   t h e   a i r   e m i s s i o n   a n a l y s i s  
t o   d e n o t e   i n j u r y   t o   c u l t i v a t e d   c r o p s .   A l f a l f a  was s e l e c t e d   s i n c e  
i t  i s  t h e   m o s t   c o m m o n l y   o c c u r r i n g   a g r i c u l t u r a l   c r o p   i n   t h e   a r e a  
a n d   o n e   o f   t h e   m o s t   s e n s i t i v e   a g r i c u l t u r a l   c r o p s   t o  S 0 2 / N 0 2  
e m i s s i o n s ’ .   T h e r e f o r e ,   i t s  u s e  i n   t h e   a n a l y s i s   r e p r e s e n t s  a 
c o n s e r v a t i v e   ( h i g h )   e s t i m a t e   o f   t h e   i m p a c t   o f   s t a c k   e m i s s i 3 n s   o n  

a g r i c u l t u r a l   c r o p s .  
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F o r   e a c h   s e c t o r   t h e   e f f e c t i v e   i m p a c t s   o n   t h e   p r o d u c t i v i t y   o f  
c u l t i v a t e d   c r o p s   w e r e   c a l c u l a t e d   b y   m u l t i p l y i n g   t h e   a r e a l   e x t e n t  
o f   c r o p   l a n d   w i t h i n  i t  b y   t h e   p e r c e n t   i n j u r y .   C o n s i d e r a t i o n  was 

g i v e n   t o   t h e   p o s s i b i l i t y   t h a t   t h e   s e v e r i t y   o f   i m p a c t   m i g h t   c a u s e  
a c h a n g e   i n   t h e   t y p e   o f   u s e   o f  s o m e   o f   t h e   c r o p   l a n d s .   T h e   c o n -  
c l u s i o n   r e a c h e d ,   b a s e d   o n   p r o f e s s i o n a l   o p i n i o n ,   w a s   t h a t  n o  s u c h  
e f f e c t s   w o u l d   o c c u r   a n d   t h a t   a l l   l a n d s   w o u l d   c o n t i n u e   t o   e c o n o m -  
i c a l l y   s u p p o r t   t h e  same c r o p s   b u t   a t  a r e d u c e d   p r o d u c t i v i t y .  
A l t h o u g h   p o s s i b l e   b e n e f i c i a l   e f f e c t s   w e r e   i d e n t i f i e d   t h e s l ?   w e r e  
n o t   c o n s i d e r e d   s i g n i f i c a n t   a n d   i g n o r e d  i n  t h e   c a l c u l a t i o n s .   T h e  
a n a l y s i s   d e s c r i b e d   a b o v e   w a s   u s e d   t o   c a l c u l a t e   i m p a c t   o n   p r e s e n t  
u s e  i n   t h e   L o c a l   S t u d y   A r e a   a n d   a l s o   o n   p r o b a b l e  u s e  w i t h c ! u t   t h e  

p r o j e c t   f o r   t h e   U p p e r   H a t   C r e e k   v a l l e y .  

T h e   i n f o r m a t i o n   o n   t h e   e f f e c t   o f  S O z / N O z  a i r   e m i s s i o n s   o n   r a n g e -  

l a n d  was o b t a i n e d   f r o m   t h e  PhysiccZ H a b i t a t  and Range V e g e t a t i o n  
r e p o r t L *   t h a t  w a s   p r e p a r e d   a s   p a r t   o f   t h e   H a t   C r e e k   D e t a i l e d  
E n v i r o n m e n t a l   S t u d i e s .  

An E R T  r e p o r t 7 3   o n   t r a c e   e l e m e n t s   i n   t h e   e c o s y s t e m  w a s   r e v i e w e d   t o  
a s s e s s   t h e   i m p a c t   o f   t r a c e   e l e m e n t s   f r o m   t h e   s t a c k   e m i s s i o q s  on 
t h e  a g r i c u l t u r a l   r e s o u r c e .  

B. C o o l i n g   T o w e r   E m i s s i o n s  

I n f o r m a t i o n   o n   c o o l i n g   t o w e r   e m i s s i o n s   c o n t a i n e d   i n   a n  ERT r e p o r t 7 L  
a n d   t h e   R u n e c k l e s   r e p o r t '  w a s  r e v i e w e d   t o   a s s e s s   t h e   i m p a c t ,   o f  

t h e s e   e m i s s i o n s   o n   t h e   p r e s e n t   a n d   p r o b a b l e  u s e  o f   t h e   a g r i c u l t u r e  
r e s o u r c e .   T h e   p o t e n t i a l   s a l t   l o a d i n g s   f r o m   t h e   c o o l i n g   t o w e r  
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emissions  were  compared  to  salt  loadings  that  would be attendant 
the u s e  of Hat  Creek  Or  Thompson River water for irrigation. 

C. Waste  Disposal 

Other  than  land  alienation,  which  has  already  been  addressed,  the 
impacts  on  agriculture  relating  to  project  waste  disposal  were 
based  on  the  ERT  report73  which  provides  information  on  the 
leaching  of  trace  elements  from  waste  disposal  facilities  and  on 
the  various  documents  describing  the  project  characterb””. 

D. Noise 

The  impact  on  agriculture  of  noise  during  the  operation  phase o f  
the  project  was  determined  in  the  same  manner  as  for  the  construction 
phase. 

E. Dust  Emissions 

The  impact  of  dust  emissions  on  the  agricultural  resource  during 
the  operation  phase o f  the  project  was  examined  using  the 
information on the  susceptibility  of  soils  to  produce  dust  and  the 
location of these  soils i n  relation  to  project  activities  and 
agricultural  operations. 

( i v )  Decommissioning 

The  impact o f  decommissioning  on  the  agricultural  resource w a s  
qualitatively  assessed  since  detailed  information o n  the  character 
of  decommissioning  was  not  available.  Two  reports, i ! 3 d r c ! o g y ,  
D , r a i n a g s ,  Water Q u a l i t y  and ~162‘‘~ and I’hgslccZ i f r i i t s t  cnd .?cngc 
P r g c t o t i o n z *  that  were  prepared  as  part  of  the liat Creek  Detailed 
Environmental  Studies,  were  also  consulted. 
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( v )   I n d u c e d   I m p a c t s  

A .  F a r m   U n i t   M u l t i p l i e r   E f f e c t s  

T h e   l a n d   i m p a c t s   ( a l i e n a t i o n   a n d   a i r   e m i s s i o n  
i d e n t i f i e d  o n  a f a r m  u n i t   b a s i s   w e r e   a n a l y s e d  

de 
o n  
o f  
A s  
f o  

e r m i n e  i f  t h e r e   w o u l d   b e  a m u l t i p l i e r   e f f e  

) p r e v i o u s ' y  
i n   o r d e r  t o  

c t   ( i  . e . ,  : m p a c t s  

a p o r t i o n   o f  a f a r m   u n i t   r e s u l t i n g  i n  a l a r g e r   c o m p o n e n t  
t h e   f a r m   o r   t h e   e n t i r e   f a r m   t o  l o s e  a g r i c u l t u r a l   v i a b i l i t y ) .  

i n p u t   t o   t h e   a n a l y s i s   o f   f a r m   u n i t   m u l t i p l i e r   e f f e c t s ,   t h e  
l o w i n g   p r o j e c t   a s s u m p t i o n s ,   r e v i e w e d  by B.C. H y d r ~ ' ~ ,   w e r e   u s e d :  

1 )  T h a t  B.C. H y d r o  will own d e e d e d   l a n d   a n d   h a v e   p u r c h a s e d  
t h e   l e a s e   a n d   p e r m i t   e x p e c t a t i o n s   o f   t h o s e   f a r m   u n i t s  
t h a t  will b e   i m p a c t e d   b y   p r o j e c t   a l i e n a t i o n .   T h a t   o t h e r  

d e e d e d ,   l e a s e   a n d   p e r m i t   i n t e r e s t s  will r e m a i n  i n  t h e   h a n d s  
o f   p r i v a t e   r a n c h e r s .  

2 )  T h a t   l a n d s   e f f e c t i v e l y   c o n t r o l l e d   b y  B.C. H y d r o   w n i c h  
a r e   n o t   a l i e n a t e d   b y   t h e   p r o j e c t   a r e   a v a i l a b l e   f o r  

a g r i c u l t u r a l  u s e .  L e s s e r   c o n s i d e r a t i o n s   f o r   r e c r e a t i o n a l ,  
a r c h a e l o g i c a l ,   w i l d l i f e   a n d   f o r e s t r y  u s e s  may a p p ' y .  

3 )  T h a t ,   u n d e r   n o r m a l   c i r c u m s t a n c e s ,   t h e   a g r i c u l t u r a i  use 
o f  B . C .  H y d r o   l a n d s  w o u l d  n o t  b e  l e s s  f a v o u r a b l y   t i i s p o s e d  
t o  e c o n o m i c   f a r m   a c t i v i t i e s   ( b u i l d i n g s ,   i r r i g a t i o r ,   a n d  
c u l t i v a t i o n )   t h a n   o t h e r   p r i v a t e l y   h e l d   l a n d s   o n c e   p r o j e c t  
c o m p o n e n t   l o c a t i o n s   a r e   s i t e   s p e c i f i c   t h u s   a l l o w i n g   l o n g  
t e r m  l e a s e s  o r   d i s p o s a l .  

4 )  T h a t   c o n s o l i d a t i o n   o f   l a n d   p a r c e l s   t h a t  B.C. H y d r o   h a s  
p u r c h a s e d  will t a k e   p l a c e .   T h i s  will m a i n t a i n   t h e  
e c o n o m i c   b a s e  o f  t h e   a g r i c u l t u r a l   r e s o u r c e   f o r  good 

m a n a g e m e n t   p r a c t i c e s .  
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5 )  T h a t   t h e   f o l l o w i n g   m i t i g a t i o n   p r o c e d u r e s   a r e   p a r t   o f  

p r o j e c t   b a s e   s c h e m e :  

- P r o v i s i o n   o f   f e n c e   g a t e s   t o   a l l o w   a g r i c u l t u r a l  u s e  o f  

l a n d s .  

- P r o v i s i o n   o f   f a r m   a c c e s s   r o a d s   a n d   c r o s s i n g s   t o   l a n d s  
h a v i n g   p r e s e n t   a c c e s s e s   a f f e c t e  
e c o n o m i c .  

- M a i n t e n a n c e   o f   i r r i g a t i o n   w a t e r  

b l o c k e d   b y   p r o j e c t   b u t  w i t h  i r r  
i n t a c t ,   w h e r e   e c o n o m i c .  

by p r o j e c t ,   w h e r e  

s u p p l y   f o r   s y s t e m s  
g a t e d   l a n d   s t i l l  

- F e n c i n g   o f   p r o j e c t   c o m p o n e n t s   f r o m   f a r m   f i e l d s .  

- Use o f  B . C .  H y d r o   a c c e s s   r o a d s   f o r   f a r m / r a n g e   p u r p o s e s  
w h e r e   c o m p a t i b l e .  

8 .   R e g i o n a l   E f f e c t s  

I n d u c e d   ( i n d i r e c t )   i m p a c t s   o f  a r e g i o n a l   n a t u r e   a s s o c i a t e d  
w i t h   t h e   H a t   C r e e k   p r o j e c t   w e r e   s u b j e c t i v e l y   d e t e r m i n e d  tly 

c o n s i d e r i n g   t h e   r a m i f i c a t i o n s   t h a t   t h e   p r i m a r y   i m p a c t s   ( l o s s e s  

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

( v i )  Summary o f   I m p a c t s  

A summary  was  made o f  a l l   i m p a c t s   i d e n t i f i e d   p r e v i o u s l y   f o r  
f a r m   u n i t s   w i t h i n   t h e   u p p e r   H a t   C r e e k   v a l l e y .  

( c )   A g r i c u l t u r a l   R e s o u r c e   P r o j e c t i o n   W i t h   t h e   P r o j e c t  
H a t   C r e e k   B a s i n   B e e f   I n d u s t r y  

P r o b a b l e  u s e  - w i t h   t h e   p r o j e c t  w a s   d e t e r m i n e d   b y   s u b t r a c t i n g   p r o j e c t  
i m p a c t s   f r o m   t h e   p r o b a b l e  u s e  w i t h o u t   t h e   p r o j e c t   c a s e   f o r   t h e  
H a t   C r e e k   b a s i n   b e e f   i n d u s t r y   m o d e l .   T h e   t e x t   f o r   t h e  d_th c a s e  
i s   d e v e l o p e d   i n  a f a s h i o n   p a r a l l e l   t o   t h a t   o f   t h e   w i t h o u t   c a s e .  
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m 5 . 1  AGRICULTURAL R E S O U R C E  PROJECTION  WITHOUT THE P R O J E C l  

( a )   R e g i o n a l   S t u d y   A r e a  

( i )   P o t e n t i a l   A g r i c u l t u r a l   U s e  

T h e r e  i s  p o t e n t i a l   f o r   e x p a n s i o n   a n d   d i v e r s i f i c a t i o n   o f   p r e s e n t  
a g r i c u l t u r a l   u s e   w i t h i n   t h e   R e g i o n a l   S t u d y   A r e a .   T h i s  i s  e v i d e n t  

f r o m  a c o m p a r i s o n  o f  t h e   q u a n t i t y   o f   h i g h   c a p a b i l i t y   l a n d   ( C L I  
c l a s s e s  1 t o  4 ,  i m p r o v e d   r a t i n g )   w i t h   t h e   q u a n t i t y  o f  p r e s e n t  
i m p r o v e d   f a r m l a n d .   W i t h i n   t h e   R e g i o n a l   S t u d y   A r e a  4 4 2 7  k m ’  

( 1 7 0 9   m i z )   a r e   c l a s s i f i e d   a s   h i g h   c a p a b i l i t y   l a n d s   b u t   o n l y  
5 7 7  k m z  ( 2 2 3  m i ’ )   a r e   i d e n t i f i e d  b y  1 9 7 6   c e n s u s   s t a t i s t i c s   a s  

p r e s e n t l y   i m p r o v e d .   T h i s   c o m p a r i s o n   i n d i c a t e s   t h a t   a p p r o x i m a t e l y  
87 p e r c e n t   o f   t h e   h i g h   c a p a b i l i t y   l a n d s   a r e   n o t   p r e s e n t l y   d e v e l o p e d  
t o  t h e i r   f u l l   a g r i c u l t u r a l   p o t e n t i a l .   T h e   p r i m a r y   r e a s o n  f o r  t h i s  

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

o f  t h e   l a n d s .  

E x p a n s i o n   a n d   i n t e n s i f i c a t i o n   o f   t h e   b e e f   i n d u s t r y   c o u l d   o c c u r  i f  

h i g h   c a p a b i l i t y   l a n d s   t h a t   a r e   n o t   p r e s e n t l y   u n d e r   p r o d u c t i o n   w e r e  
d e v e l o p e d .   he ~ s h c r o f t  - C a c h e   C r e e k  - S a v o n a   a r e a   c o n t i l i n s   S u c h  

l a n d   a n d   r e c e n t   e s t i m a t e s   b y   t h e  B . C .  M i n i s t r y  o f  A g r i c u l t u r e ”  
i d e n t i f i e d   8 1 . 4  km’  ( 3 1 . 4   m i ’ )   o f   i r r i g a b l e   l a n d .  O f  t h i s ,   t o t a l  
2 4 . 1  k m z  (9.3 m i ’ )   o r  3 0  p e r c e n t   w e r e   i d e n t i f i e d   i n   t h e   r e p o r t   a s  
b e i n g   p r e s e n t l y   i r r i g a t e d   a n d  2 2 . 3  kni’ (8.6 m i : )   o r  2 7  p e r c e n t  
w e r e   i d e n t i f i e d   a s   h a v i n g   p o t e n t i a l   f o r   d e v e l o p m e n t   c o n s l c e r i n g   t h e  
f i e l d   l a y o u t   o f   i r r i g a t i o n   s y s t e m s .   T h e r e   h a s   b e e n   n o   c o r s i d e r a t i o n  
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' g i v e n   t o   t h e   e c o n o m i c   f e a s i b i l i t y   o f   t h i s   d e v e l o p m e n t   b u t ,  
p r e l i m i n a r y   c o s t s   o f   $ 7 1 7   a c r e "   h a v e   b e e n   e s t i m a t e d   b y   t . h e  B.C 
M i n i s t r y   o f   A g r i c u l t u r e s * .  

A n o t h e r   i m p e t u s   f o r   e x p a n s i o n   a n d   i n t e n s i f i c a t i o n  o f  t h e   b e e f  
i n d u s t r y   w o u l d   b e   a n   i n c r e a s e   i n   t h e   g r a z i n g   p r o d u c t i v i t j   o f   t h e  
n a t i v e   g r a s s l a n d   r a n g e s .   T h e  B . C .  M i n i s t r y  o f  A g r i c u l t u r e   h a s  
b e e n   c a r r y i n g   o u t   a n   e x t e n s i v e   r e s e a r c h   p r o g r a m   o v e r   t h e   p a s t  
t h r e e   y e a r s   t o   d e v e l o p   r a n g e   r e s e e d i n g   e q u i p m e n t   a n d   t e c h n i q u e s .  
The  i n i t i a l   r e s u l t s   o f   t h i s   p r o g r a m   a r e   p r o m i s i n g   a n d   s u c c e s s f u l  
r e s e e d i n g   o f   n a t i v e   g r a s s l a n d   r a n g e s   h a s   b e e n   a c c o m p l i s h e d   f o r  

a p p r o x i m a t e l y  $ 7 5  t o   $ 1 0 0   h a "  ( $ 3 0  t o  $ 4 0  A r e c e n t  
A g r i c u l t u r e   a n d   R u r a l   D e v e l o p m e n t   A g r e e m e n t   ( A R O A )   b e t w e e n   B r i t i s h  
C o l u m b i a   a n d   t h e   C a n a d i a n   G o v e r n m e n t   p r o v i d e s   f o r   f u n d i n g   i n   e x c e s s  
o f  $ 2 0  m i l l i o n   f o r   r a n g e   i m p r o v e m e n t .  No p u b l i s h e d   e s t i m a t e s   a r e  

a v a i l a b l e   o f   t h e   a m o u n t   o f   r a n g e   t h a t   c o u l d  b e  i m p r o v e d   w i t h i n   t h e  
R e g i o n a l   S t u d y   A r e a .   H o w e v e r .   i n   g e n e r a l ,   t h e   l o w e r   g r a s s l a n d s   o f  

t h e   P o n d e r o s a   P i n e  - B u n c h g r a s s   b i o g e o c l i m a t i c   z o n e   p o s s e s s   t h e  
g r e a t e s t   p o t e n t i a l   f o r   s u c h   r a n g e   r e s e e d i n g   p r o g r a m s ,   B a s e d  on 
T e r a   C o n s u l t a n t s  map o f   b i o g e o c l i m a t i c   z o n e s   o f   t h e   R e g i o n a l   S t u d y  
A r e a * *   t h e s e   l o w e r   g r a s s l a n d s   r e p r e s e n t  some  3253 km2 (12 '36  m i 2 )  

a n d   a r e   g e n e r a l l y   l o c a t e d   a t   t h e   . l o w e r   t o   m i d   e l e v a t i o n   p t l i n t s  
( u p   t o   1 0 6 7  m ( 3 5 0 0  f t )   a b o v e   s e a   l e v e l )   o f   t h e   m a j o r   r i v e r   v a l l e y s  
a n d  a f e w  o f  t h e  l a r g e r  m o u n t a i n  v a l l e y s .  O p p o r t u n i t i e s  i i l s o  e x i s t  

f o r   i m p r o v i n g   r a n g e   p r o d u c t i o n   t h r o u g h   m e t h o d s   s u c h   a s   r e : ; e e d i n g  

c l e a r - c u t   f o r e s t e d   a r e a s   w i t h   s e l e c t e d   g r a s s   s p e c i e s .  

T h e   p o t e n t i a l   f o r   p r o d u c t i o n   o f  a w i d e r   r a n g e   o f   f i e l d   c r o p s   w o u l d  
i n v o l v e  a s h i f t  a w a y   f r o m   t h e   c u r r e n t   e m p h a s i s   o n   p r o d u c t . o n   o f  

a l f a l f a   a n d   o t h e r   f o r a g e   t y p e   c r o p s .   T h e   h i g h   n u m b e r   o f   g r o w i n g  
d e g r e e   d a y s   a n d   t h e   p r o d u c t i v e   s o i l s   o f   m a n y   o f   t h e   a r e a s   w i t h i n  
t h e   R e g i o n a l   S t u d y   A r e a   a r e   w e l l   s u i t e d   t o   t h e   c o f l m e r c i a l   p r o d u c t i o n  
o f   p o t a t o e s ,   t o m a t o e s ,   c o r n   a n d   v i n e   c r o p s   ( a s   i n d e e d  was t h e   c a s e  

i 
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i n   t h e   A s h c r o f t   a r e a   w h e r e   c o m m e r c i a l   p r o d u c t i o n  o f  p o t z t o e s   a n d  

t o m a t o e s  took p l a c e   p r i o r   t o   1 9 6 0 ) .   T h e   p r i n c i p a l   a r e a s   w h e r e  t h i s  
p r o d u c t i o n   c o u l d   t a k e   p l a c e   w i t h i n   t h e   R e g i o n a l   S t u d y   A r e a   i n c l u d e  

t h e   b e n c h e s   o n   t h e   e a s t   s i d e   o f   t h e   F r a s e r   R i v e r   ( g e n e r a l l y   b e t w e e n  

L i l l o o e t   a n d   L y t t o n ) ,   t h e   b e n c h e s   o f   t h e   T h o m p s o n   R i v e r   ( g e n e r a l l y .  

b e t w e e n   A s h c r o f t   a n d   S a v o n a ) ,   a n d   o n   m a n y   o f   t h e   f l a t s   t : d j a c e n t   t o  

t h e   T h o m p s o n   R i v e r   i n   t h e   v i c i n i t y  o f  K a m i o o p s .  

(ii) P r o b a b l e   A g r i c u l t u r a l   U s e  

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

T h e   A g r i c u l t u r a l   L a n d   R e s e r v e s   ( A L R ) ,   c o n s i s t i n g  o f ,  i n   g e n e r a l ,  

p r i v a t e   a n d   l e a s e d   a g r i c u l t u r a l   l a n d s ,   a r e   n o t   e x p e c t e d   t o   c h a n g e  

m a r k e d l y   i n   t h e   f u t u r e   w i t h i n   t h e   R e g i o n a l   S t u d y   A r e a .   T h e r e   n o  

d o u b t  will b e   s o m e   a d j u s t m e n t   t o   t h e  ALR b o u n d a r i e s   a d j a c e n t   t o  
u r b a n   c e n t e r s   i n   r e s p o n s e   t o   i n c r e a s e s   i n   p o p u l a t i o n .   H o w e v e r ,  

i t  i s  e x p e c t e d   t h a t   t h e s e   a d j u s t m e n t s   w o u l d   b e   m i n o r   i n   n a t u r e   i n  

r e i a t i o n   t o   t h e   a r e a l   e x t e n t   o f   t h e  ALRs r e g i o n a l l y ,   T h e   i n c l u s i o n  
o f  f o r e s t e d   g r a z i n g   l a n d   a d m i n i s t e r e d   b y   t h e  8.C. F o r e s t   S e r v i c e ,  
w h i c h  i s  n o t   p r e s e n t l y   i n c l u d e d   i n   t h e   r e s e r v e ,  i s  u n l i k e l y .  

It i s  e n v i s i o n e d   t h a t   t h e   A g r i c u l t u r a l  L a n d  R e s e r v e  s y s t e m  will 

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

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

p r o m i n e n t   p o s i t i o n   i n   t h e   R e g i o n a l   X t u d y   A r e a .  

E .  I r r l g a b l e   L a n d  

T h e   e x t e n t  t o  w h i c h   t h e   p o t e n t i a l   o f   h i g h   c a p a b i l i t y   a g r i c u l t u r a l  
l a n d   i n   t h e   R e g i o n a l   S t u d y   A r e a  will b e   d e v e l o p e d  i s  d e p ? n d e n t   u p o n  

t h e   e c o n o m i c ,   s o c i a l   a n d   p h y s i c a l   c o n s t r a i n t s   c h a t   c o n t r l ~ l   a g r i c u l -  
t u r a l   l a n d   u s e   p r a c t i c e s  now  and  i n  t h e   f u t u r e .  1 3 s  maj, l r i :y  o f  t h e  _ .  
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i r r i g a t e d   l a n d   i n   t h e   R e g i o n a l   S t u d y   A r e a   p r e s e n t l y   p r o d u c e s  
f o r a g e   t o   s u p p o r t   t h e   r e g i o n a l   b e e f   i n d u s t r y .  It i s  e x p e c t e d   t h a t  

t h e   b e e f   i n d u s t r y  will r e m a i n   t h e   d o m i n a n t   a g r i c u l t u r a l   a c t i v i t y  

w i t h i n   t h e   r e g i o n   a n d   t h e r e f o r e   t h e   p r e d o m i n a n t   p r o b a b l e   u s e   o f  
h i g h   c a p a b i l i t y   l a n d s   i n   t h e   r e g i o n  will b e   f o r   f o r a g e   p r 2 d u c t i o n .  

S i n c e   p r o d u c t i o n   o f   a g r i c u l t u r a l   c r o p s  i n  t h e   R e g i o n a l   S t J d y   A r e a  
i s  d e p e n d e n t   u p o n   i r r i g a t i o n ,   t h e   d e v e l o p m e n t  o f  a d d i t i o n a l   a g r i c u l -  
t u r a l   l a n d s  will b e   c o n s t r a i n e d   b y   d e v e l o p m e n t   o f   i r r i g a t i o n   w a t e r .  
I t  i s  e x p e c t e d   t h a t   t h e s e   i r r i g a t i o n   d e v e l o p m e n t s ,  f o r  t h 2   m a i n  

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

t h e   c o s t s   o f   s y s t e m s   f o r   s i n g l e   s i t e   d e v e l o p m e n t   a r e   t o o   h i g h   t o  
s t i m u l a t e   d e v e l o p m e n t .   T h i s   l a s t  i t e m  i s  l a r g e l y   b a s e d  011 a n  

a n a l y s i s   o f   t h e   d e v e l o p m e n t   c o s t s   c o n t a i n e d   i n  a B . C .  Watr!r 
I n v e s t i g a t i o n   B r a n c h   r e p o r t ,  P r e l i m i n a r y   P e a s i b i Z L t y  stud;, f o r  
Oregon J a c k  Crseek I r r i g a t i o n  Proposals" a n d  a B.C. M i n i s t r y  o f  
A g r i c u l t u r e   r e p o r t ,  B . C .  F o t e n t i a l  f o r  Espans ion  of Feed ?roduction5'. 
The  f i r s t   r e p o r t   i n d i c a t e s   t h a t   i r r i g a t i o n   d e v e l o p m e n t s   c a n   h a v e  a 
f a v o u r a b l e   c o s t - b e n e f i t   s i t u a t i o n  i f  o f f - f a r m   d e v e l o p m e n t   c o s t s  
a r e   i n   t h e   o r d e r   o f   5 1 7 3   t o   $ 2 4 7   h a - l   ( $ 7 0  t o  $ 1 0 0   a c r e " ) .   T h e  

p o t e n t i a l   o f f - f a r m   c o s t s   f o r   s i n g l e  f a r m  i r r i g a t i o n   s y s t e n ,   d e v e l o p -  
m e n t   d e r i v e d   i n   t h e   l a t t e r   r e p o r t   w e r e   i n   e x c e s s  of $ 7 4 1  ha" ( $ 3 0 0  

a c r e " )   a n d   t h u s   p r e c l u d e   e c o n o m i c   d e v e l o p m e n t   a t   t h e   p r e s e n t  t i m e .  
It i s  n o t   e x p e c t e d   t h a t   t h e   c o s t - b e n e f i t   s i t u a t i o n  will c h a n g e  
r a d i c a l l y   i n   t h e   f u t u r e  s o  a s   t o   f a v o u r   s i n g l e  f a r m  i r r i g a t i o n  

s y s t e m s   a s   t h i s   t y p e   o f   d e v e l o p m e n t   a l s o   h a s   m o r e   e x p e n s i v e   o p e r a t i n g  
c o s t s   t h a n   r e g i o n a l   s c h e m e s .   A n o t h e r   c o n s t r a i n t   t o   t h e   d e v e l o p -  
m e n t   o f   a d d i t i o n a l   i r r i g a t e d   l a n d  i s  t h a t   l a r g e   a c r e a g e s  o f  t h e  
h i g h   c a p a b i l i t y   l a n d s   h a v e  a c l a s s  4 C L I  a g r i c u l t u r a l   c a p a b i l i t y .  
T h e s e   l a n d s   w o u l d   b e   r e s t r i c t e d   t o   f o r a g e   p r o d u c t i o n   a n d ,   t h e r e f o r e ,  
w o u l d   o n l y   b e   i r r i g a t e d  i f  r e l a t i v e l y   i n e x p e n s i v e   w a t e r  o f  r e g i o n a l  
s y s t e m s   w e r e   a v a i l a b l e .  

a 
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C .  B e e f   I n d u s t r y  

A l a r g e   p o r t i o n   o f  t h e  R e g i o n a l   S t u d y   A r e a   i s   p r e s e n t l y   u s e d   f o r  
a g r i c u l t u r e   w i t h  t h e  p r e d o m i n a n t   u s e   i n v o l v i n g  a c o w / c a l f   t y p e  o f  
b e e f   e n t e r p r i s e .  The r i v e r   v a l l e y s   a r e   u s e d   m a i n l y  f o r  p r o d u c t i o n  
o f   w i n t e r   f e e d   a n d  a l a r g e   p o r t i o n   o f   t h e   r e m a i n i n g   l a n d   u s e d   f o r  
l i v e s t o c k   g r a z i n g .   B e c a u s e  o f  t h e   r e l a t i v e   a d v a n t a g e s   o f   t h e  
r e g i o n  i n  t e r m s   o f   b e e f   c a t t l e   p r o d u c t i o n  i t  i s   e x p e c t e d   t h a t   t h i s  
a c t i v i t y  w i l l  c o n t i n u e   t o  be t h e  p r e d o m i n a n t   t y p e  o f  a g r i c u l t u r e  
o r a c t i c e d .  

F o r a g e   P r o d u c t i o n  

As d i s c u s s e d   p r e v i o u s l y ,   f o r a g e   p r o d u c t i o n   i s   t h e   p r e d o n i n a n t  
p r e s e n t  use o f   i r r i g a b l e   l a n d  ' w i t h i n  t h e   R e g i o n a l   S t u d y   A r e a   a n d  
w i l l   c o n t i n u e  t o  be t h e   d o m i n a n t   u s e  i n  t h e  f u t u r e .  Grass  a n d  
a l f a l f a  h a y   c r o p s   a r e   e x p e c t e d   t o   c o n t i n u e   t o  be t h e   d o n i n a n t  
f o r a g e s   g r o w n ,   t h o u g h   s i l a g e   c o r n   p r o d u c t i o n  i s  e x p e c t e i   t o   e x p a n d  
r e l a t i v e   t o   t h a t   o f   h a y   b e c a u s e  o f  i t s  h i g h e r  r e t u r n   a n i   u s e   i n  
f e e d l o t   o p e r a t i o n s .  

Graz ing   Land  

T h e   g r a z i n g   l a n d s  w i t h i n  t h e   R e g i o n a l  S t u d y  A r e a   a r e   g e n e r a l l y  
used t o  t h e i r   f u l l   s t o c k i n g   c a p a b i l i t y   a t   t h e   p r e s e n t   t i m e .   H o w e v e r ,  
e x p a n s i o n   o f   g r a z i n g   l a n d  use  i n  t h e   a r e a   w o u l d .   b e   p o s s i b l e  t h r o u g h  
t h e   s e e d i n g  o f  f o r e s t   c l e a r - c u t   a r e a s   a n d   r e s e e d i n g  o f  I q r a s s l a n d  
r a n g e s .  A t  t h e   p r e s e n t   t i m e   e x t e n s i v e   s t u d i e s   a n d   d e m o n s t r a i i o n  
s e e d i n g   t r i a l s   a r e  b e i n g  c a r r i e d   o u t  b y  G . C .  F o r e s t   S e r v i c e ,  8 . C .  
M i n i s t r y   o f   A g r i c u l t u r e   a n d   A g r i c u l t u r e  Cafldda r e s 2 a r c h e r s .  
D i s c u s s i o n s  w i t h  i n d u s t r y   a n d   g o v e r n m e n t   p e r s o n n e l   i n d i c a t e   t h a t  
many o f   t h e s e   g r a s s l a n d   r a n g e s   a n d   c l e a r - c u t   f o r e s t   a r e i i s   c o u l d  
r e a s o n a b l y   b e   i m p r o v e d   t o   t h e   p o i n t   w h e r e   t h e   r e g i o n   c o ~ ~ l d   s u p p o r - .  
1 0  t o  2 0  o e r c e n t   m o r e   b e e f   c a t t l e .  
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A m o d e r a t e  i 
S t u d y   A r e a  i 

i n c r e a s e   i n  

i n v e s t m e n t s  
m a r k e t i n g ,  a 
c a p a c i t y   o f  
C o l u m b i a   i n  

D .  C a s h   C r o p   I n d u s t r y  

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

s e x p e c t e d   i n   o r d e r   t o   m e e t   l o c a l   d e m a n d .  Arty m a j o r  

v e g e t a b l e   p r o d u c t i o n  will r e q u i r e   l a r g e   c a p i t a l  
i n   r e q u i r e d   i n f r a s t r u c t u r e   s u c h   a s   s t o r a g e ,   p r o c e s s i n g ,  
n d   t r a n s p o r t a t i o n   f a c i l i t i e s .   T h e   p r e s e n t  e r c e s s  
t h e   v e g e t a b l e   i n d u s t r y   i n   t h e   l o w e r   m a i n l a n d   o f   B r i t i s h  
t e r m s   o f   a v a i l a b l e   l a n d   a n d   p r o c e s s i n g   c a p a b i l i t y   a n d  

t h e   c o m p e t i t i v e   p o s i t i o n   t h a t   t h e   P a c i f i c   N o r t h w e s t   r e g i o n   o f   t h e  
U n i t e d   S t a t e s   h o l d s   i n   t h e   B r i t i s h   C o l u m b i a   v e g e t a b l e   m a r k e t   a r e  
n o t   f a v o u r a b l e   t o   t h e   d e v e l o p m e n t   o f   l a r g e   s c a l e   v e g e t a b l e  

i n d u s t r i e s   i n   o t h e r   p a r t s   o f   B r i t i s h   C o l u m b i a   i n   t h e   n e a r   f u t u r e .  
/ ,,. 

F r u i t   p r o d u c t i o n  will c o n t i n u e   t o   o c c u p y   o n l y   l i m i t e d  a r e m a s  a n d  ~ , ~. 

will n o t   b e c o m e  a c o m m e r c i a l   a g r i c u l t u r a l   a c t i v i t y   w i t h i n   t h e  
R e g i o n a l   S t u d y   A r e a .   A l t h o u g h  some a r e a s   h a v e   c l i m a t e s   w , i t h   t h e  
c a p a b i l i t y   f o r   t r e e   f r u i t   p r o d u c t i o n ,   t h e   r i s k   f a c t o r   a s s o c i a t e d  . I . .  
w i t h   s e v e r e   w i n t e r   c o n d i t i o n s   i s   t o o   h i g h . t o   e n c o u r a g e   c o m m e r c i a l  
o r c h a r d   p r o d u c t i o n .  
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( b )   L o c a l   S t u d y   A r e a  

( i )  P o t e n t i a l   A g r i c u l t u r a l  Use 

A .  I r r i g a b l e   L a n d  

T h e  p o t e n t i a l  u s e  a n a l y s i s   a s s u m e s   t h a t  all i r r i g a b l e   l a n d   i n   t h e  
L o c a l   S t u d y   A r e a  i s  i r r i g a t e d ,   t h e r e b y   g i v i n g  a m a x i m u m   v a ' u e   f o r  
i r r i g a t e d   c r o p   p r o d u c t i o n .  I n  T a b l e  5 - 1  t h e   p o t e n t i a l   i r r i g a t e d  
c r o p   p r o d u c t i o n  o f  t h e   L o c a l   S t u d y   A r e a  i s  g i v e n   i n   t e r m s  c l f  e a c h  
p r e f e r r e d   c r o p   t y p e ,   t h e   p o t e n t i a l   p r o d u c t i v i t y ,   t h e   p o t e n t i a . 1  
a r e a ,   a n d   t h e   t o t a l   p o t e n t i a l   p r o d u c t i o n   f o r   e a c h   p r e f e r r e d   c r o p .  
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p r o d u c t i o n  o f  a p p r o x i m a t e l y   1 6 , 0 0 0   t o  38.000 AUMs. Cornpicr ing t h e s e  
r e s u l t s  t o  t h e  p o t e n t i a l   a n n u a l  range  p r o d u c t i o n  o f  t h e  Hat Creek 
b a s i n   o b t a i n e d   f r o m  t h e  a p p r o a c h   u s i n g  the  g r a z i n g   c a p a b : l i t y   c l a s s -  
i f i c a t i o n ,  i t  i s  n o t e d   t h a t  t h e  h i g h  v a l u e  f o r  t h e  Hat Creek b a s i n  
p o t e n t i a l   a n n u a l   p r o d u c t i o n   ( 6 6 , 0 0 0  AUMs) o b t a i n e d  by t h e   f i r s t  
a p p r o a c h   a p p e a r s   t o  be u n r e a s o n a b l y  h i g h .  The low v a l u e   o f  t h i s  
a p p r o a c h   ( 3 2 , 0 0 0  A U M ) ,  which  i s  i n  t he  r a n g e  o f  t h e   p o t e n t i a l  
p r o d u c t i o n   e s t i m a t e d  by the   s econd   approach ,   s eems  t o  be a more 
r e a s o n a b l e   e s t i m a t e .  This i n d i c a t e s  t h a t  t h e  low v a l u e   c a l c u l a t e d  
f o r   t h e   L o c a l   S t u d y   A r e a   ( 9 0 , 0 0 0  A U M )  i s  a r e a s o n a b l e   e s t i m a t e   o f  
p o t e n t i a l  r ange  p r o d u c t i o n  a n d  r e p r e s e n t s   r o u g h l y  t h ree  t i m e s   t h e  
e s t i m a t e d   p r e s e n t   u s e   ( s e e  page  81;Vol. I ) .  

( i i )   P r o b a b l e   A g r i c u l t u r a l  Use 

A .  A g r i c u l t u r a l  Land R e s e r v e s  

A t  t h e  p r e s e n t   t i m e  t h e  A g r i c u l t u r a l  Land R e s e r v e s  (ALR)  occupy 
529 k m '  (204  m i ' )  w h i c h   r e p r e s e n t s  2 7  p e r c e n t   o f   t h e  t o t a l  l a n d  
a r e a  i n  t h e  Local   Study  Area.  As w i t h   t h e   R e g i o n a l   S t u d y  Area, i t  
i s  n o t   e x p e c t e d   t h a t   t h e r e   w i l l   b e   a n y   m a j o r   c h a n g e  i n  t h e  e x t e n t  
o f   l a n d s  w i t h i n  t h e  A L R .  The re  may be  some minor  a d j u s t m e n t s  i n  
a r e a s   a d j a c e n t  t o  t h e  t o w n s i t e s   o f   A s h c r o f t   a n d   C a c h e  Creek i n  
r e s p o n s e  t o  i n c r e a s e s  i n  t h e   u r b a n   a r e a s  o f  t h e s e  t w o  c e n t e r s .  
However ,   s ince  most o f   t h e   r e l a t i v e l y   f l a t   l a n d   a d j a c e n t  t o  t h e s e  
c e n t e r s   h a s   c a p a b i l i t y   f o r   i r r i g a t e d   a g r i c u l t u r e   ( s e e   F i g u r e   4 - 7 ,  
f o l d o u t ,  V o l .  I )  i t  i s   n o t   e x p e c t e d   t h a t   t h e r e  w i l l  be a major  
a l i e n a t i o n   o f  t h i s  l a n d   f r o m   a g r i c u l t u r e   a n d  i t  w i l l   p r o b a b l y   r e m a i n  
i n  t h e  A L R ,  

B. Land Tenure 
P r e s e n t   l a n d   t e n u r e  i n  the   Loca l   S tudy   Area  was d e s c r i b e d  a s  
f o l l o w s :   p r i v a t e   ( d e e d e d )   l a n d ,   2 4 3  k m 2  ( 9 4  m i 2 )   o r   1 2 . 4   v e r c e n t ;  
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a g r i c u l t u r a l   a n d   g r a z i n g   l e a s e   l a n d   ( C r o w n ) .   3 9 2  k m 2  (151  m i 2 )  or 
2 0 . 0   p e r c e n t ;   I n d i a n   R e s e r v e s ,  7 9  k m 2  ( 3 1  m i 2 )  or 4 . 0   p e r c e n t ,   a n d  
o t h e r  Crown l a n d ,   1 2 4 9  k m 2  ( 4 8 2  m i 2 )  o r   6 3 . 6  pe rcen t .  The l a s t  
c a t e g o r y ,  o t h e r  Crown l a n d ,   i n c l u d e s  t h o s e  l a n d s   u s e d   f o r  g r a z i n g  
t h a t  a r e  a d m i n i s t e r e d  by t h e  B . C .  F o r e s t  S e r v i c e  t h r o u g h  g r a z i n g  
p e r m i t s ,  

I t  i s   n o t   e x p e c t e d  t h a t  t h e   l a n d  t enure  s i t u a t i o n  w i l l   c h a n g e  
markedly  i n  t h e  Local   Study  Area.  Th i s  i s  based  on  t h e   f a c t   t h a t  
t h e   v a s t   m a j o r i t y  o f  t h e   l a n d  i s  owned by t h e  Crown w i t h  i t s  
p r imary   u se  b e i n g  t h e   p r o v i s i o n   o f  summer g r a z i n g  f o r   l i v e s t o c k .  
I t  i s  a n t i c i p a t e d   t h a t  t h e  Crown w i l l   c o n t i n u e  t o  own t h i s  l a n d  
a n d   w i l l   a d m i n i s t e r   i t  i n  a manner   t o  p r o v i d e  a ba l ance   b8? tween  
t h e   m a j o r   u s e r s :   a g r i c u l t u r e   ( l i v e s t o c k   g r a z i n g ) ,   f o r e s t v y  a n d  
w i l d l i f e .  

C .  I r r i g a b l e  Land 

I r r i g a t e d   l a n d   p r e s e n t l y   o c c u p i e s  4 5  k m 2  ( 1 7  m i 2 )  o r   2 . 3   p e r c e n t .  
o f  t h e  l a n d   a r e a  w i t h i n  t he  Local  Study  Area  and i s  used f o r  c u l t i -  
v a t e d   c r o p s   a n d   i m p r o v e d   p a s t u r e .   I n   T a b l e  5 -1 ,  260 .0  km2 ( 1 0 0   m i 2 )  
i n  t h e  L o c a l   S t u d y   A r e a   a r e   i d e n t i f i e d   a s   h a v i n g   t h e   p o t e n t i a l   f o r  
i r r i g a t e d   a g r i c u l t u r e   b a s e d  on C L I  a g r i c u l t u r a l   c a p a b i l i t y .  Vege- 
t a b l e  c r o p s ,  i n  p a r t i c u l a r ,   h e a t - l o v i n g   v e g e t a b l e   c r o p s   s u c h   a s  
t oma toes ,   cou ld   be   p roduced  w i t h i n  t he   Loca l   S tudy   Area .   Ano the r  
i m p o r t a n t  p o t e n t i a l  c rop  i s  s i l a g e  c o r n  w h i c h  c o u l d  be u s e d  t o  
p r o v i d e  a f e e d   b a s e  fo r  f i n i s h i n g   c a t t l e .  

The  development  o f  t h e   p o t e n t i a l   i s   d e p e n d e n t  upon t h e   e c o l o m i c s  
o f   p r o d u c t i o n ,   t h e  market f o r   p r o d u c t s  p r o d u c e d  a n d  t h e   a v a i l a b i l i t y  
o f  w a t e r   f o r   i r r i g a t i o n .  The l a s t   p o i n t  i s  i m p o r t a n t   s i n c l ?   t h i s  
i s   a n   a r i d   a r e a   a n d   i r r i g a t i o n   w a t e r  i s  n o t   r e a d i l y   a v a i l a b l e .  As 
d i s c u s s e d  f o r  t h e   R e g i o n a l   S t u d y   A r e a   t h e   e x p a n s i o n  o f  i r r . g a t 1 o n  
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sys t ems  w o u l d  be l a r g e l y   d e p e n d e n t  u p o n  r eg iona l   deve lopmen t s   due  
t o  t h e   l i m i t e d   o p p o r t u n i t i e s   f o r   d e v e l o p m e n t   o f   o f f - f a r m   i r r i g a t i o n  
f a c i l i t i e s   s e r v i n g  a n  i n d i v i d u a l   f a r m  or r a n c h .  

One o f  t h e   m a i n   a r e a s  f o r  d e v e l o p m e n t   o f   l a n d s   t h r o u g h   i r r i g a t i o n  
i s  i n  t he  v i c i n i t y   o f   S a v o n a  - Cache  Creek  where t he  B . C .  Min i s t r . v  
o f  A g r i c u l t u r e "   h a s   i d e n t i f i e d   8 1 3 7  ha (20,107 a c r e s )   a s   h a v i n g  
p o t e n t i a l  f o r  i n t e n s i v e   a g r i c u l t u r a l   p r o d u c t i o n   w i t h   i r r i g a t i o n .  
O f  t h i s   t o t a l   p o t e n t i a l ,  2405 ha ( 5 9 4 3   a c r e s )  a r e  p r e s e n t l y   i r r i g a t e d  
and o f  t h e   r e m a i n d e r ,   t h e r e   a r e   e l e v e n   d i s t i n c t   a r e a s ,   t o t a l l i n g  
2 6 4 6  h a  ( 6 5 3 8   a c r e s ) ,   i d e n t i f i e d   a s   b e i n g   o f  a p a r c e l   s i z e   t h a t  
w o u l d  make t h e i r   d e v e l o p m e n t   p r a c t i c a l .  O f  these e l e v e n   a r e a s ,   f i v e  
a r e   l o c a t e d   w i t h i n   t h e   L o c a l   S t u d y  Area a n d   t o t a l   1 3 1 9  ha ( 3 2 5 9   a c r e s )  
One o f  t h e s e   a r e a s  o f  a b o u t  400 h a  ( 9 8 8   a c r e s )   i s   l o c a t e d   l a r g e l y  
w i t h i n  a n   I n d i a n   R e s e r v e .   C o n s i d e r a t i o n  o f  comments   cont i l ined  in  
t h e  BtF.4 r e p o r t ' '   p e r t a i n i n g  t o  w a t e r   a v a i l a b i l i t y  f o r  ea(:h o f   t h e s e  
a r e a s   i n d i c a t e s  t h a t  t h r e e  o f  t h e   f i v e   a r e a s   t o t a l l i n g   7 8 6  ha 
( 1 9 4 2  a c r e s )   ( a b o u t  60 p e r c e n t   o f   t h e   p o t e n t i a l  o f  t h e  f i v e  a r e a s  
l o c a t e d   w i t h i n   t h e   L o c a l   S t u d y   A r e a ) ,   i n c l u d i n g  t h a t  wi th ' in  t h e  
I n d i a n   R e s e r v e ,  a r e  f a v o u r a b l y   d i s p o s e d  t o  b e i n g  d e v e l o p e d .  

The p r o b a b l e   u s e   o f   i r r i g a b l e   l a n d s   l o c a t e d  w i t h i n  the   Cache   Creek  - 
A s h c r o f t   a r e a  o f  t h e   S i t e   S p e c i f i c   S t u d y   A r e a   ( F i g u r e  5-1,  f o l d o u t )  
was p r o j e c t e d  t o  be 1375 ha ( 3 3 9 8   a c r e s )  o f  which a b o u t  315 ha 
(778 a c r e s )   a r e   p r e s e n t l y   i r r i g a t e d .  The  remaining  1060 ha (2619 
a c r e s )  I s  l a r g e r   t h a n   t h e   a b o v e   r e s u l t s   d e r i v e d   f r o m  t h e  B C M A  r e p o r t "  
due t o  a d d i t i o n a l  i r r i g a b l e   l a n d s   i d e n t i f i e d   f o r   t h e   S i t e   ! S p e c i f i c  
S t u d y  Area .  

A d i s c u s s i o n   o f   t h e   p r o b a b l e   i r r i g a t i o n  o f  l a n d s  w i t h f n  t h e  H a t  
C r e e k   b a s i n  I s  p r o v i d e d   i n   S e c t i o n  5 . l ( d ) .  

A s  was t h e   c a s e   f o r   t h e   R e g i o n a l  S t u d y  Area i t  i s   e x p e c t e d   t h a t  
t h e   p r e d o m i n a n t  t y p e  o f   a g r i c u l t u r e   p r a c t i c e d  i n  t h e  Local  Study 
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Area w i l l  c o n t i n u e  t o  be  beef c a t t l e   r a n c h i n g .   C o n s e q u e n t l y ,   t h e  
i r r i g a b l e   l a n d s   t h a t  would  be p u t  i n t o   p r o d u c t i o n  w o u l d  he  used 
p r i m a r i l y  f o r  f o r a g e   c r o p s  t o  s u p p o r t  t h e  b e e f   i n d u s t r y .  The 
p r o d u c t i o n   o f   s i l a g e   c o r n   a s  a f e e d   f o r   f i n i s h i n g   b e e f   c a t t l e   i s  
e x p e c t e d  t o  become  more  prominent.  

I t  i s  n o t  e x p e c t e d  t h a t  t h e r e  w i l l  b e   a n y   m a j o r   i n c r e a s e  i n  t he  
p r o d u c t i o n  o f  v e g e t a b l e s   i n  t h e  Local S t u d y  Area f o r  t he  r e a s o n s  
d i s c u s s e d  f o r  t h e   R e g i o n a l  S t u d y  Area .  

D. Rangeland 

A t  t h e   p r e s e n t   t i m e   t h e   r a n g e s   w i t h i n   t h e   L o c a l   S t u d y   A r e a   a r e ,   i n  
g e n e r a l ,   s t o c k e d  t o  t h e  f u l l  e x t e n t  o f  t h e i r   p r e s e n t   c a p a c i t i e s .  
The  number o f  c a t t l e   s t o c k e d  o n  t h e   r a n g e s   i s  i n  t h e   o r d e r   o f  5000 
a n i m a l s   w h i c h   i s   r o u g h l y   o n e - t h i r d   t h e   e s t i m a t e d   p o t e n t i a l .   S i n c e  
t he  r a n g e s   a r e   f u l l y   s t o c k e d   w i t h   l i v e s t o c k  a t  p r e s e n t ,  t he  p o t e n t i a l  
c a n   o n l y  be r e a l i z e d  t h r o u g h  b e t t e r  range management   and  reseeding 
g r a s s l a n d   a r e a s  t o  i m p r o v e   p r o d u c t i v i t y   o f   p r e s e n t l y   d e t e r i o r a t e d   r a n g e s .  
The r b n g e l a n d s   a d m i n i s t e r e d  by t h e  B . C .  F o r e s t   S e r v i c e   a r t ?   p r e s e n t l y  
u n d e r   c a r e f u l   s u p e r v i s i o n   w h i c h   s h o u l d   r e s u l t   i n  some improvement 
i n   r a n g e   p r o d u c t i o n .   H o w e v e r ,  many of  t h e  lower g r a s s l a n d s   a r e  
b a d l y   o v e r g r a z e d   a n d   r e s e e d i n g   o f f e r s   t h e   o n l y   f e a s i b l e   m e t h o d   o f  
a f f e c t i n g   r e l a t i v e l y   q u i c k   i m p r o v e m e n t s .   B e t t e r   r a n g e   m a n a g e m e n t  
w o u l d  p r o v l d e  improvemen t  o f  t hese  a r e a s  b u t  because  o f  t t l e i r   p r e s e n t  
p o o r   c o n d i t i o n ,  a r e l a t l v e l y   l o n g   t i m e   w o u l d  be r e q u i r e d  t , o  a f f o r d  
a n  e f f e c t i v e   I n c r e a s e   i n   p r o d u c t i v i t y .  The a n a l y s i s  o f  t h e   p r o b a b l e  
u s e   o f   r a n g e s   w i t h i n   t h e  H a t  C r e e k   b a s i n   i s   d i s c u s s e d   i n   S e c t i o n  
5 . l ( d ) .  
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( c )  S i t e   S p e c i f i c  S t u d y  Area 

( i )   P o t e n t i a l   A g r i c u l t u r a l  Use 

A .  I r r i g a b l e   L a n d s  
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L o c a t i o n  a n d  Use o f  I r r i g a b l e   L a n d s  

The l o c a t i o n  o f  i r r i g a b l e   l a n d   ( i n c l u d i n g   l a n d   w h i c h  may be  p r e s e n t l y  
i r r i g a t e d )   w i t h i n   t h e   S i t e   S p e c i f i c   S t u d y  Area i s  shown i n   F i g u r e  5-1 
( f o l d o u t ) .   T h i s   f i g u r e  shows t h a t   n e a r l y   a l l   t h e   i r r i g a b l e   l a n d s  
w i t h i n   t h e  s t u d y  a r e a   a r e   l o c a t e d   w i t h i n   e i t h e r  t h e  b o t t o n   l a n d s  o f  
t h e  upper  H a t  C r e e k   v a l l e y   ( p o r t i o n  of Hat Creek b a s i n   w i t h i n   t h e  
S i t 2   S p e c i f i c  S t u d y  Area) o r   t h e   b e n c h e s  o f  t h e  Thompson iliver. 

The e x t e n t  a n d  p o t e n t i a l   p r o d u c t i v i t y  o f  t h e   i r r i g a b l e  l a n d s  i n  t h e  
S i t e   S p e c i f i c   S t u d y   A r e a   i s  shown i n   T a b l e  5 - 4 .  There  art!  65.5 km2 
( 2 5 . 3  m i 2 )  o f  i r r i g a b l e   l a n d   i n  t h e  s t u d y  a rea  w i t h  3 8 . 2  k m 2  ( 1 4 . 7  m i 2 )  
o r  58 p e r c e n t   l o c a t e d   i n  t he  upper  H a t  Creek v a l l e y .  The i r r i g a b l e  
l a n d s  were d i v i d e d   i n t o   f i v e   c a t e g o r i e s  o n  t h e  b a s i s  of  s o i l  a n d  
c l i m a t e   c h a r a c t e r i s t i c s  a n d  e a c h   a s s i g n e d  a p r e f e r r e d  c rop  t o  demon- 
s t r a t e   p o t e n t i a l   p r o d u c t i o n .  For those  l a n d s  w i t h  t h e  g r e a t e s t  
r a n g e  o f  p r o d u c t i o n   p o t e n t i a l ,   t o m a t o e s   w e r e   u s e d   a s  t h e  p r e f e r r e d  
c r o p .   W i t h i n  t he  S i t e   S p e c i f i c  S t u d y  A r e a   t h e r e   a r e  1,7 kin2 ( 0 . 7  m i 2 )  
w i t h  t h e  p o t e n t i a l  t o  p r o d u c e  5700 Mg (6281 t o n s )  o f  tomatqes2 For  , 

l a n d s   w i t h   s i m i l a r   s o i l   c h a r a c t e r i s t i c s  b u t  i n  a c l a s s  1 c l l m a t e  
c a p a b i l i t y  a r e a ,  co rn  was used a s  t h e  p r e f e r r e d  c r o p .  The p o t e n t i a l  
p r o d u c t i o n  o f  corn ( s i l a g e )   i n   t h e   S i t e   S p e c i f i c   S t u d y  Areit i s  
2 2 , 8 0 0  Mg ( 2 5 , 1 2 6  t o n s ) ,  a l l  o f  w h i c h   i n   t h i s   a n a l y s i s  w o u l d  o c c u r  
i n   t h e   u p p e r   H a t  Creek v a l l e y .   L a n d s   w i t h   s i m i l a r   s o i l   c h 5 , r a c t e r i s -  
t i c s  b u t  t h a t  a r e   l o c a t e d   i n  a c l a s s  2 or 3 c l i m a t e   c a p a b i l i t y  a r e a  
a r e  r e p r e s e n t e d  by cabbage  as  t h e   p r e f e r r e d  c r o p .  The p r o d u c t i o n  
p o t e n t i a l   f o r  c a b b a g e  i n  t h e  S i t e   S p e c i f i c  S t u d y  Area i s  5400 Mg 
( 5 9 5 1  t o n s ) .  

4 A L d  

a- 

i 
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TABLE 5 - 4  

POTENTIAL  IRRIGABLE LAND PRODUCTION 
S I T E  S P E C I F I C  S T U D Y  A R E A  A N D  UPPER HAT C R E E K  VALLEY 

P o t e n t i a l  
P r o d u c t i v i t y  

P o t e n t i a l   A n n u a l  
P r e f e r r e d  
C r o p   T y p e   ( t o n s -  ( IO3  M g )  

A r e a  ( k m ' )  P r o d u c t i o n  

Mg- km- ' a c r e - l )  S S S A  UHCV S S S A  UHCV 

T o m a t o e s  

C o r n  
( S i l a g e )  

C a b b a g e  

Hay  
Thompson  V a l l e y  

P o r t i o n  
H a t   C r e e k  P o r t i o n  - a l f a l f a  h a y  

- a l f a l f a  h a y  
- w e t l a n d  h a y  

P a s t u r e  

3 3 6 2  

6 7 2 5  

2 2 4 2  

5604 - 

1545  - 
1793 

5 6 0  
67 3 
a97 

0 . 2 - 0 . 3  
ha-AUM- '  

(15) 1.7 0 5.7 

(25-30) 3.7  3.7 2 2 .  a* 

(10) 2 . 4  0 5 . 4  

( 0 .  

6 .8  0 10.7* 

2 . 5 )  11.7 
3.0) 

11.7 
3.7 

6.6 
3.7 2.5 

4.0) 3 . 5  3.5 3.1 

5-0.8) 32.0 1 5 . 6  12aoo*  
ac res -AUM"  AUM - - 

T o t a l  65.5  38.2 

B a s e d   o n   t h e   a v e r a g e  o f  p o t e n t i a l   p r o d u c t i v i t i e s   g i v e n .  

S S S A  S i t e   S p e c i f i c   S t u d y   A r e a  

U H C V  Upper H a t   C r e e k   V a l l e y  

0 

2 2 . a *  

0 

0 

6 . 6  
2.5 
3.1 

6240*  
AUM 
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L a n d   w i t h   s o i l   c h a r a c t e r i s t i c s   t h a t  limit a n n u a l   c u l t i v a t , i o n   w e r e  
j u d g e d   s u i t a b l e   f o r   t h e   p r o d u c t i o n  o f  p e r e n n i a l   f o r a g e   c r o p s   w i t h  
h a y   a n d   p a s t u r e   s e l e c t e d   a s   t h e   p r e f e r r e d   u s e s .   T h e   p o t e n t i a l  
p r o d u c t i o n   o f   h a y   w i t h i n   t h e   S i t e   S p e c i f i c   S t u d y   A r e a  w a s   e s t i m a t e d  

t o   b e  22,900 Mg ( 2 5 , 2 3 6   t o n s )   w i t h  12,200 Mg ( 1 3 , 4 4 4   t o n s j   o f   t h i s  

o c c u r i n g   i n   t h e   u p p e r   H a t   C r e e k   v a l l e y .  

F o r   t h o s e   l a n d s   d e s i g n a t e d   a s   s u i t a b l e   f o r   i r r i g a t e d   p a s t u r e ,   t h e  
p o t e n t i a l   p r o d u c t i o n  w a s   e s t i m a t e d   t o   b e   1 2 , 8 0 0  AUMs w i t h i n   t h e  
S i t e   S p e c i f i c   S t u d y   A r e a ,   i n c l u d i n g   6 2 4 0  A U M s  w i t h i n   t h e   r l p p e r  H a t  

C r e e k   v a l l e y .  

W a t e r   Q u a n t i t y   S p e c i f i c a t i o n s  

T h e   t h e o r e t i c a l   i r r i g a t i o n   r e q u i r e m e n t s   ( w a t e r  qu a n t i t y  s p e c i f i c a -  

t i o n s )   t h a t   w e r e   d e v e l o p e d   f o r   t h e   u p p e r   H a t   C r e e k   v a l l e y   i r r i g a b l e  
l a n d s   w e r e   b a s e d   o n - t h e   f o l l o w i n g   a s s u m p t i o n s   a n d   c o n d i t i o n s :  

( 1 )   t h a t  a s i n g l e   c l i m a t e   t y p e   ( c o m p o s e d   o f   t e m p e r a t u r e ,   s u n s h i n e ,  
p r e c i p i t a t i o n ,   a n d   w i n d )   i s   r e p r e s e n t a t i v e   o f   t h e   c o n d i t i o n s   o f   a l l  
t h e   v a l l e y   l o w l a n d s ;   ( 2 )   t h a t  a c r o p   t y p e   w i t h  f u l l  v e g e t a t i o n  
g r o u n d   c o v e r ,   s u c h   a s   a l f a l f a   o r   p a s t u r e ,   i s   t o   b e   i r r i g a t e d ;  

( 3 )  t h a t  a 2 0   p e r c e n t   d e s i g n   r i s k   o f   h a v i n g   i n s u f f i c i e n t   ' w a t e r  
d u r i n g   a n y   o n e   y e a r   r e p r e s e n t s  a r e a s o n a b l e   r i s k  f o r  t h e   h a y   a n d  
p a s t u r e   c r o p s   ( a l t h o u g h  a l o w e r   r i s k   w o u l d   b e   a p p r o p r i a t e  . f o r  h i g h e r  
v a l u e   c r o p s   s u c h   a s   t o m a t o e s   a n d   c o r n ) ;   ( 4 )   t h e   a g r i c u l t u r a l   s o i l s  

' w e r e   d i v i d e d   i n t o   t w o   m a i n   g r o u p s   a s   t h e y   a f f e c t   i r r i g a t i o n   r e q u i r e -  
m e n t  - t h e   u p l a n d   s o i l s   ( s o i l   u n i t s  5 ,  6A, 7 ,  1 0 ,   1 2 ,  13, :.4, 1 6 ,  
17. 18 ,   19 ,   21 ,   and  2 3 ,  s e e   A p p e n d i x  B,  V o l .  I )  w i t h   a n   a v e r a g e  
a v a i l a b l e   w a t e r   s t o r a g e   c a p a c i t y  (AWSC) o f  1 2  cm ( 4 . 7   i n )   a n d   t h e  
f l o o d p l a i n   s o i l s   ( s o i l   u n i t s  1, 2 ,  3 a n d  4) w i t h   a n   a v e r a g e  AWSC o f  
2 0  cm ( 7 . 9  i n ) .   T h e   f l o o d p l a i n   s o i l s ,   o f   f i n e r   t e x t u r e   a n d   d e e p e r  
t h a n   t h e   u p l a n d   s o i l s ,   h a v e   l o w e r   s e a s o n a l   w a t e r   r e q u i r e m e n t s .  



- 5 1 ' -  

L 

111 

T h e   d e v e l o p m e n t   o f   t h e   m o d e l  i s  p r e s e n t e d  i n  d e t a i l  i n  A i l p e n d i x  C .  
T h e   w a t e r   q u a n t i t y   s p e c i f i c a t i o n s   a r e   p r e s e n t e d  i n  T a b l e  5 - 5 ,  t h e  
u p l a n d   s o i l s   h a v i n g   a n   a v e r a g e   s e a s o n a l   w a t e r   r e q u i r e m e n "  o f  3 4  cm 

( 1 3 . 4   i n )   a n d   t h e   f l o o d p l a i n   s o i l s   h a v i n g   a n   a v e r a g e   s e a s o n a l   w a t e r  
r e q u i r e m e n t   o f   3 1  cm ( 1 2 . 2   i n ) .   T h e s e   w a t e r   q u a n t i t y   s p e c i f i c a t i o n s  
d o   n o t   t a k e   i n t o   a c c o u n t   w a t e r   c o n v e y a n c e  l o s s e s ,  s p r a y   ' o s s e s   a n d  
d e e p   p e r c o l a t i o n   l o s s e s   w h i c h   h a v e   b e e n   e s t i m a t e d   t o   a c c o u n t   f o r  
b e t w e e n  30 a n d  5 0  p e r c e n t   o f   t h e   w a t e r   u s e d   t o   i r r i g a t e   l a n d s   i n  
u p p e r   H a t   C r e e k   v a l l e y " .  

D e v e l o p m e n t   o f   s i m i l a r   w a t e r   q u a n t i t y   s p e c i f i c a t i o n s   f o r   t h e   C a c h e  
C r e e k  - A s h c r o f t   a r e a   o f   t h e   S i t e   S p e c i f i c   S t u d , y   A r e a   w e r e   b e , v o n d  

s t u d y   t e r m s   c f   r e f e r e n c e .   H o w e v e r ,   p u b l i s h e d   i n f ~ r m a t i o n ' ~   r e -  
g a r d i n g   t h e   s e a s o n a l   i r r i g a t i o n   r e q u i r e m e n t   o f   t h e   K a m l o o p s   a r e a  
w a s   c o n s i d e r e d   r e p r e s e n t a t i v e   ( b e c a u s e   o f   s i m i l a r   c l i m a t e )   f o r   t h a t  
p o r t i o n   o f   t h e   S i t e   S p e c i f i c   S t u d y   A r e a .   T h e   s e a s o n a l   r e q u i r e m e n t  
u n d e r   s i m i l a r   c o n d i t i o n s   o f   s o i l   ( u p l a n d   t y p e ) ,  fOll c o v e r   c r o p ,  
a n d  20 p e r c e n t   r i s k   f o r   A s h c r o f t   w o u l d   b e   c l o s e   t o   t h e   r e o o r t e d  
48  cm ( 1 9   i n c h e s )  

The t o t a l   s e a s o n a  
i r r i g a b l e   l a n d s  ( 
S p e c i f i c   S t u d y  A r  

5 6  

w a t e r   r e q u i r e d   t o   i r r i g a t e   t h e   p o t e n t i a l l y  

n c l u d i n g   p r e s e n t l y   i r r i g a t e d   l a n d )   o f   t t l e   S i t e  

a w a s   r e p o r t e d   b y   t h e  Hydrology ,   Drainage ,  Water 
Q u a Z i t y  and Use c o m p o n e n t   o f   t h e   e n v i r o n m e n t a l   s t u d i e s . " '   T h e s e  
e s t i m a t e s   a c c o u n t   f o r   e x p e c t e d   w a t e r   l o s s e s   ( n o t   a v a i l a b l e   f o r   p l a n t  
r e q u i r e m e n t s )   d u e   t o   t h e   m e t h o d   o f   c o n v e y a n c e ,   m e t h o d   o f   i r r i g a t i o n ,  
a n d   o t h e r   m a n a g e m e n t   p r a c t i c e s   t h a t   a f f e c t   i r r i g a t i o n   e f f i c i e n c y .  
T h e   s e a s o n a l   e s t i m a t e   t o t a l s   2 4 6 4   h a - m   ( 1 9 . 9 7 6   a c r e - f t )   o f   w a t e r  
r e q u i r e d   f o r   t h e   H a t   C r e e k   p o r t i o n   o f   t h e   S i t e   S p e c i f i c   S t u d y   A r e a  

( u p p e r   H a t   C r e e k   v a l l e y )   i n c l u d i n g   1 2 4   h a - m  (1005 a c r e - f t )   f o r   2 7 2   h a  
( 6 7 2   a c r e s )   o f   f l o o d p l a i n   s o i l   a n d   2 3 4 0   h a - m   ( 1 8 , 9 7 1   a c r e - f t )   f o r  

3 5 3 1  h a   ( 8 7 2 5   a c r e s )   o f   u p l a n d   S o i l s .  

i 
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T A B L E  5-5 

T H E O R E T I C A L  W A T E R  QUANTITY SPECIFICATIONS F O R  IRRIGATION* (cm) 
U P P E R  HAT C R E E K  V A L L E Y  

* 
May J u n e   J u l y  A u g u s t  Sep t . To t a  1 

c 
U p l a n d   S o i l s * *   5 . 0   6 . 4   1 0 . 4   8 . 1   3 . 8  34 

'L 
F l o o d p l a i n  S o i l s * * *  3 . 5   5 . 8   1 0 . 1  8.1 3 .8  31 

L 

* *  S o i l   u n i t s   5 ,  6A. 7, 10, 1 2 ,  13. 14.  16, 17,  18. 19, 21. 
2 3  ( s e e  Appendix B ,  V o l .  I ) .  

***  S o i l  u n i t s  1. 2 ,  3 and 4 ( s e e  ADoendix B .  Vol .  I ) .  

.c 

i 
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F o r   t h e   A s h c r o f t   i r r i g a b l e   l a n d s ,   o f   w h i c h   t h e r e  i s  2730 ha (6746 
a c r e s )  i n  t h e   S i t e   S p e c i f i c   S t u d y  Area,  s e a s o n a l   w a t e r   r e q u i r e m e n t .  
e s t i m a t e d  u s i n g  a 6 0   p e r c e n t   i r r i g a t i o n   e f f i c i e n c y ,  was 2:.84 ha-m 
( 1 7 . 7 0 6   a c r e - f t ) .  

W a t e r   Q u a l i t y   S p e c i f i c a t i o n s  

I r r i g a t i o n  water q u a l i t y   s p e c i f i c a t i o n s ,   w h i c h  were o r e o a r e d  by 
c o n s u l t i n g  two  handbooks5 '  5 8  o n  w a t e r   q u a l i t y   c r i t e r i a ,  z.re s h o w n  
i n  Tab le   5 -6 .  The s p e c i f i c a t i o n   f o r   e a c h   w a t e r   q u a l i t y  parameter  
s h o u l d   b e   c o n s i d e r e d  a g e n e r a l   g u i d e l i n e ;  a more r i g o r o u s   e v a l u a t i o n  
o f   w a t e r   s u i t a b i l i t y  would  be r e q u i r e d  i n  s p e c i f i c   c a s e s ,   e s p e c i . a l l y  
w h e r e   t h e   p a r t i c u l a r   w a t e r   i n   q u e s t i o n   a p p e a r e d  t o  be m a r g i n a l  or 
o f  low q u a l i t y .  

A c o m p a r i s o n   o f   t h e s e   s p e c i f i c a t i o n s  w i t h  t h e   p r e s e n t   w a t e r   q u a l i t y  
of   Hat  Creek and  Thompson River  ( s e e  .Ta.ble 5-.6) .shows t h a t   t h e s e  
s u r f a c e   w a t e r s   a r e ,   a s   e x p e c t e d ,   s u i t a b l e   f o r   i r r i g a t i o n  u s e .  The 
w a t e r   q u a l i t y  o f  Goose /Fish  Hook L a k e .   a n   a l k a l i   l a k e   l o c a t e d  i n  
t h e   H a t  Creek b a s i n ,   e x h i b i t s  h i g h  p h ,  e l e c t r i c a l   c o n d u c t i g i t y ,   t o t a l  
d i s s o l v e d   s o l i d s ,   s u l p h a t e s   a n d   s o d i u m   a d s o r p t i . o n   r a t i o " ' ,   a l l  
o f   which  make t h i s   s o u r c e   u n s u i t a b l e   f o r   i r r i g a t i o n .  

B .  Rangeland 

The p o t e n t i a l  u s e  o f  t h e   r a n g e l a n d   o f  t he  S i t e   S p e c i f i c   S t u d y   A r e a ,  
which  was  based o n  t h e   a p p r o a c h   u s i n g   v e g e t a t i o n   a s s o c i a t i o n  i n -  
f o r m a t i o n ,   i s   d i s p l a y e d  on F i g u r e   5 - 1 .   T h e   p o t e n t i a l   c a r r y i n g  
c a p a c i t y  o f  e a c h   r a n g e l a n d   v e g e t a t i o n   a s s o c i a t i o n  i s  g i v e n  i n  
T a b l e  5 - 3 .  

An examina t ion   o f  F i g u r e  5-1 shows a c o n s i d e r a b l e   a r e a  o f  p o t e n t i a l l y  
h i g h l y   p r o d u c t i v e   K e n t u c k y  Bluegrass  r a n g e   ( g r a z i n g  r a t i n g  4 )  i n  t h e  
v i c i n i t y  o f  Medic ine   Creek  a n d  McLean Lake. A r e l a t i v e l y  l3 rge  a r e a  
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... 
I* 

2 0 . 0  ng11 

2 . 0  ng l l  
0 .5  "911 

1 . 0  - 2 . 0  ngll... 
0.05 m g l l  
1 .0  agll 
5 .0  m g l l  

5 .0  n g l l  
1 5 . 0   m g l l  
2 0 . 0  m g l l  

10 .0  1 9 1 1  
2 . 5  ngll 
10.0 n*/l 

0 . 0 1   n g l l  
2 . 0  ngl l  
0.02 n p t l  

1 0 . 0  In911 

1 . 0  mg11 
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o f   p o t e n t i a l l y   h i g h l y   p r o d u c t i v e   B u n c h g r a s s  - K e n t u c k y   B l u e g r a s s  
r a n g e   ( g r a z i n g   r a t i n g   B )   i s   f o u n d  on t h e   l o w e r   b e n c h e s   o n   t h e   e a s t  
s i d e   o f   t h e   H a t   C r e e k   v a l l e y .   D o u g l a s - f i r  - P i n e g r a s s   a n d   E n g l e m a n n  
S p r u c e  - G r o u s e b e r r y  - P i n e g r a s s   r a n g e s   ( g r a z i n g   r a t i n g  G a n d  H. 
r e s p e c t i v e l y )   o f   r e l a t i v e l y   l o w   p o t e n t i a l   c a r r y i n g   c a p a c i t y   a r e  
p r e d o m i n a n t   o n   t h e   r a n g e s   o n   t h e   w e s t   s i d e   o f   t h e   H a t   C r e . ? k   v a l l e y .  

( d )   H a t   C r e e k   B a s i n   B e e f   I n d u s t r y  

LJ 

0 

'1 

'I 

I 

. 
u 

( i )  P r e s e n t   B e e f   I n d u s t r y  

A l o g i c a l   a g r i c u l t u r a l   u n i t   f o r   w h i c h   t o   a s s e s s   t h e   b e e f   i n d u s t r y  
i s  t h e   H a t   C r e e k   b a s i n .   I n  a p r e v i o u s   s e c t i o n ,   S e c t i o n   4 . Z ( d ) ( i i i )  
o f   t h e  I n v e n t o r y  r e p o r t ,   t h e   n u m b e r   o f   c a t t l e   p r e s e n t l y   s t o c k e d   o n  

g r a z i n g   p e r m i t   r a n g e s   i n   t h e   H a t   C r e e k   b a s i n   w a s   e s t i m a t e d   a t  2 0 5 0  
h e a d   u s i n g   p e r m i t   i n f o r m a t i o n .  A p r o j e c t i o n   o f   t h e   n u m b e r   o f  

a n i m a l s   f o r   t h e   b a s i n  was a l s o   e s t i m a t e d   b y   a n a l y s i s   o f   t h e   b e e f  
i n d u s t r y   f e e d   r e s o u r c e s .  

A .  W i n t e r   F e e d  

A f t e r   t h e   c a t t l e   a r e   b r o u g h t   i n   f r o m   t h e   r a n g e   t h e y   a r e   f e d  f o r  a 
s h o r t   p e r i o d   o n   h a y   s t u b b l e   a n d   t h e n   c a r r i e d   t h r o u g h   t h e   w i n t e r   o n  
hay .  T h i s   t o t a l   f e e d i n g   p e r i o d   l a s t s   f o r   s e v e n   m o n t h s   a n d   t h e   f e e d  
o b t a i n e d  f r o m  g r a z i n g   h a y   s t u b b l e  i s  i n c l u d e d   a s   p a r t  o f  t h e   h a y  

p r o d u c t i v i t y   e s t i m a t e s .   P r e s e n t   h a y l a n d  i n  t h e   H a t   C r e e k   b a s i n  
t o t a l s  8 7 9  ha ( 2 1 7 2  a c r e s )   a n d   e x h i b i t s   t h r e e   l e v e l s   o f   p r o d u c t i v i t y  
a s   i d e n t i f i e d   i n   t h e  I n v e n t o r y  r e p o r t  ( s e e  p a g e  101, V o l .  I ) .  The  
e s t i m a t e  o f  p r e s e n t   w i n t e r   f e e d   p r o d u c t i o n  i s  p r e s e n t e d  I n  T a b l e  5 - 7 .  

B a s e d   o n   a n   a n i m a l   f e e d   d e m a n d   o f  1 . 5 9  M g - y e a r - '   f o r  a sevel1  m o n t h  
f e e d i n g   s e a s o n   t h e   e s t i m a t e   o f   w i n t e r   f e e d   p r e s e n t l y   p r o d u c t ! d   i n  
H a t   C r e e k   w o u l d   h a v e  a p o t e n t i a l   t o   m a i n t a i n  3 3 9 5  a n i m a l   u n i t s ,  



a 
i TABLE 5-7 
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U 

Y 

d 

PRESENT  WINTER  FEED 
H A T  C R E E K  B A S I N  BEEF INDUSTRY 

P r o d u c t i v i t y  
P r e s e n t *  

P r o d u c t i o n  
C r o p   T y p e   A r e a   ( h a )   ( M g - h a " )  ( 149 1 

A 1  f a 1   f a   g r a s s  649 5.6 3634 

W e t l a n d   h a y  139  6.8 94 5 

A l f a l f a   g r a s s  - 9 1  9.0 El1 9 

T o t a l  a79 52 9a 
" 

o r  

A n i m a l   U n i t s .  3395** 

o r  

AUM, 23,765** 

t h e s e   e x p e c t e d   p r o d u c t i v i t i e s   a r e   b a s e d   o n   s o i l s ,   c l i m a t e   a n d  
t o  some e x t e n t   r e f l e c t   p r e s e n t   m a n a g e m e n t   p r a c t i c e s .  

**  d e r i v e d   o n   t h e   b a s i s  o f  a s e v e n   m o n t h   f a l l / w i n t e r   s e a s o n  
w i t h  a f e e d   r e q u i r e m e n t   o f  1.59 M g - a n i m a l  u n i t " .  
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1L 
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B. S p r i n g   F e e d  

C a l c u l a t i o n   o f   t h e   p r e s e n t   s p r i n g   r e s o u r c e   b a s e d   o n   t h e   p r e s e n t  
r a n g e   c o n d i t i o n   r e p o r t e d  i n  V o l u m e  I a n d   r a n g e   v e g e t a t i o n   a s s o c i a -  
t i o n   d a t a 4 *   y i e l d e d   r e s u l t s   p r e s e n t e d  i n  T a b l e  5-8 T h e   e s t i m a t e  
f o r   t h e   p r e s e n t   s p r i n g   g r a z i n g   r e s o u r c e   i s   3 9 1 6  A U M s  w h i c h   f o r  a 
t w o - m o n t h   s p r i n g   g r a z i n g   p e r i o d   i s   c a p a b l e   o f   c a r r y i n g   1 9 5 8   a n i m a l s .  
It i s   f e l t   t h a t   t h i s   v a l u e   i s   m o r e   l i k e l y   t o   b e   a n   o v e r - e s t i m a t e  

t h a n   a n   u n d e r - e s t i m a t e .  

C .  Summer  Feed 

C a l c u l a t i o n   o f   t h e   p r e s e n t   p r o d u c t i o n   o f  s u m m e r   g r a z i n g   l a n d s ,   b a s e d  

o n   p r e s e n t   r a n g e   c o n d i t i o n s   r e p o r t e d  i n  V o l u m e  I a n d   r a n g e   v e g e t a -  
t i o n   a s s o c i a t i o n   d a t a " ,   y i e l d e d   t h e   r e s u l t s   p r e s e n t e d  i n  T a b l e   5 - 9 .  
F o r  a t h r e e - m o n t h   s u m m e r   g r a z i n g   s e a s o n ,   t h e   p r e s e n t   s u m m e r   g r a z i n g  
r e s o u r c e  o f  9 1 4 1  A U M s  i s   c a p a b l e  o f  c a r r y i n g   3 0 4 7   a n i m a l s .  

D. B e e f   I n d u s t r y   C o m p o s i t e  

A c o m p a r i s o n   o f   t h e   t h r e e   b e e f   i n d u s t r y   f e e d   r e s o u r c e s   i n d i c a t e s  

t h a t   t h e   p r e s e n t   s p r i n g   g r a z i n g   r e s o u r c e  i s  t h e   l i m i t i n g   f a c t o r  
r e s t r i c t i n g   t h e   p r e s e n t   h e r d   s i z e  i n  t h e   H a t   C r e e k   b a s i n  t 3  a p p r o x i -  
m a t e l y   1 9 5 8   h e a d .  This c o u l d   b e   i n c r e a s e d   s o m e w h a t   b y   s u p s l e m e n t i n g  
s p r i n g   g r a z i n g  w i t h  e x t r a  h a y  t h a t  i s  p r o d u c e d  or a l l o w i n g   s p r i n g  
g r a z i n g   o n  some o f  t h e   i r r i g a t e d   h a y   l a n d s .   E v e n   t h o u g h  some o f  t h e  
e x t r a   w i n t e r   f e e d   p r o d u c t i o n   c o u l d   b e   u s e d   i n   t h i s   r n a n n e r , ' i t   i s  
e v i d e n t   t h a t   t h e   e s t i m a t e   f o r   p r e s e n t   h a y   p r o d u c t i o n   i s   p r o b a b l y  
h l g h e r   t h a n   a c t u a l   p r o d u c t i o n .   T h e   a s s i g n e d   p r e s e n t   h a y   p r o d u c t i v i -  
t i e s  seem t o o   h i g h   i n   r e l a t f o n   t o   t h e   a s s o c i a t e d   l a n d   a r e a ! ;   u s e d  
i n   t h e   a n a l y s t s .  O n e   c a u s e   o f   t h i s   d i f f e r e n c e   m a y   b e   t h a t  t h e  
u n e q u a l   d i s t r i b u t i o n  o f  w a t e r   o v e r  s o m e   h a y   f i e l d s   b y   p r e s e n t   d f t c h  
i r r i g a t i o n   s y s t e m s  was n o t   a d e q u a t e l y   a c c o u n t e d   f o r  i n  t h e   a n a l y s i s ,  

P 

i 



TABLE 5-0 

PRESENT SPRING  FEE0 
H A T  C R E E K  B A S I N  BEEF INDUSTRY 

G r a z i n g   R a t i n g   A r e a  (ha) P r e s e n t   C r r r y i n g   C a p a c i t y  A n n u a l   P r o d u c t l o n  
(AUM)  (ha-AUH") 

R a n g e l a n d   V s g e t a t l o n   A s s o c i a t l o n  

Ken tucky   B lue   g rass  A 2000 

Bunchgrass  - Kentucky 
B l u e g r a s s  0 

4100 
4700 

Sagebrush - Bunchgrass C 500 

I r r i g a t e d  Land 

I o t a 1  

Pas tu re   210  

8210 
- 

2.0 

2 . 4  

2 . 4  

0.6. 

a s e a s o n a l   c a r r y i n g   c a p a c l t y  o f  0 . 3  ha-AUM" I s   e v e n l y   p r o p o r t i o n e d   b e t w e e n   s p r i n g   a n d  summer 
f o r   t h i s   r n r l y s l r .  

1400 

1950 

200 

350 

3916 

I 



PRESENT SUHHER FEE0 
HA1 C R E E K  BASIN BEEF INOUSTRV 

G r a l t n g   R a t i n g   A r e a   ( h a )   P r e s e n t   C a r r y i n g   C a p a c i t y   A n n u a l   P r o d u c t i o n  
(ha-AUN")  (AUH) 

R a n g e l a n d   V e g e t a t t o n   A s s o c i a t i o n  

D o u g l a s - f l r  - Bunchgrass 0 2.700 5 540 

H i g h l a n d  G r a s s l a n d s   a n d  
A l p l n e  Tundra  Zone E 1.000 6 167  

OOUg laS- f i r  - Bunchgrass - 
P i n e g r a s s  F 7.000 6 1 .I67 

Douglas-fir - P i n e g r a s s  G 19,800 6 3.300 

Engelmann  Spruce - 
G r o u s e b e r r y  - P i n e g r a s s  H 

Engelmann  Spruce - 
S u b a l p i n e  Fir - G r o u s e b e r r y ;  
Engelmann  Spruce - 
G r o u s e b e r r y  - Wh i te  
Rhododendron;  and 

G r o u s e b e r r y  - L u p i n e s  
Engelmann  Spruce - 

J 

17.500 

7.000 

I r r l g a t e d   L a n d  

T o t a l  

P a s t u r e   2 1 0  

55,210 

- 

6 

10 

0.6' 

2,917 

700 

350 

9,141 
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Comparing the  two e s t i m a t e s   o f   t h e   s i z e  o f  t h e  p r e s e n t   b e e f   i n d u s t r y  
i n  H a t  C r e e k   b a s i n  i t  i s  e v i d e n t  t h a t   t h e   e s t i m a t e  by p e r n i t   i n f o r m a -  
t i o n   a t  2 0 5 0  i s  s l i g h t l y   l a r g e r  t h a n  t h e  e s t i m a t e  by f e e d  resource 
i n f o r m a t i o n   a t   1 9 5 8   a n i m a l  u n i t s .  

( i i )   P r o b a b l e   B e e f   I n d u s t r y  

A .  Summary o f   P o t e n t i a l   A g r i c u l t u r a l  Use 

I r - r i g a b l e  Land 

Using  Canada Land I n v e n t o r y  ( C L I )  i n f o r m a t i o n ,  t h e  i r r i g a ) l e   l a n d  
f o r   t h e   t o t a l  H a t  C r e e k   b a s i n   b a s  derived a s  t h e  sum o f  C,-I C l a s s e s  1 
t h rough  5 .  The C L I  e s t i m a t e  i s  e x p e c t e d  t o  be c o n s e r v a t i v e  ( h i g h ) .  
From T a b l e  4 -10  ( s e e   p a g e  7 0 ,  Vol.  I )  and   Table   5 -1  t h e  t o t a l  CLI 
e s t i m a t e   f o r   p o t e n t i a l l y   i r r i g a t e d   l a n d s  i n  t he  Ha t   Creek   bas in  
i s   6 8  k m 2  (26 m i 2 ) .  

U s i n g   t h e   m o r e   d e t a i l e d  s o i l  s e r i e s   i n f o r m a t i o n   y i e l d e d   ( l ' a b l e   5 - 4 )  
a n   e s t i m a t e   o f   3 8 . 2  k m 2  ( 1 4 . 7 5   m i 2 )   f o r   t h e  upper Hat  C r e e k   v a l l e y  
p o r t i o n   o f   t h e   S i t e   S p e c i f i c   S t u d y   A r e a .  This  compares  w i t h  an  
e s t i m a t e   o f   3 8 . 0  k m 2  p r e s e n t e d  i n  t h e  HydroZogy,   Drainage,   Water  
~ u a t i t y  and use r e p o r t 4 g .  T h e  d i f f e r e n c e  i s  d u e  t o  a 

s l i g h t l y   d i f f e r e n t   b o u n d a r y   b e t w e e n  upper Hat  Creek  and  lower  Hat 
Creek   components   o f   the   Hat   Creek   bas in .  

The e s t i m a t e   o f   t h e   p o t e n t i a l l y   i r r i g a t e d   l a n d  i n  t h e  lower  Hat  
Creek   a r ea  i s  22 .3  k m 2  ( 8 . 6  m i 2 ) 4 9 .  T h i s   e s t i m a t e  was based  upon 
C L I  i n f o r m a t i o n  a n d  i s  c o n s i d e r e d  a c o n s e r v a t i v e   ( h i g h )   e s t i m a t e .  
T h i s   e s t i m a t e ,  when a d j u s t e d   f o r   t h e   s l i g h t   d i f f e r e n c e  i n  boundary 
d e f i n i t i o n ,   a p p r o x i m a t e s   2 2 . 1  k m 2  ( 8 . 5  m i ' ) ;  t h i s   a d j u s t e d   f i g u r e  
was used   i n  t h i s  a n a l y s i s .  A c o m p a r i s o n   o f   t h e  two C L I  e s t i m a t e s   o f  
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a' 

68.0 km' ( 2 6  m i ' )   f o r   t h e   t o t a l   H a t   C r e e k   b a s i n   a n d  2 2 . 1  I a n '  ( 8 . 5  m i z )  

f o r  t h e   l o w e r   H a t   C r e e k   a r e a   y i e l d s  a C L I   e s t i m a t e  O f  45.!1 km2 

( 1 7 . 7   m i ' )   f o r   t h e   u p p e r   H a t   C r e e k   a r e a .   F u r t h e r ,  a c o m p a r i s o n   o f  
t h e   C L I   e s t i m a t e   o f   4 5 . 9   k m 2   ( 1 7 . 7   m i ' )   a n d   t h e   d e t a i l e d   e s t i m a t e  O f  

3 8 . 2  k m 2  ( 1 4 . 7   m i ' )   p r o v i d e s  a m e a s u r e   o f   t h e   c o n s e r v a t i v e n e s s  
o f   t h e   C L 1   m e t h o d .  A m o r e   a c c u r a t e   e s t i m a t e   o f   p o t e n t i a l l y  i r r i -  

g a t e d   l a n d s   i n   t h e   l o w e r   H a t   C r e e k   a r e a   m i g h t   b e   o b t a i n e d   b y   r e -  
d u c i n g   t h e   C L I   e s t i m a t e   o f   2 2 . 1  kmz ( 8 . 5  m i ' )   b y   t h e   r a t i o  3 8 . 2 / 4 5 . 9 ;  
b u t   a s   t h e   r a t i o  o f  C L I   c l a s s  5 t o   C L I   c l a s s  1 t h r o u g h  4 cind t h e  
r a t i o  o f  u p l a n d s   t o   l o w l a n d s   v a r i e s   b e t w e e n   t h e   u p p e r   H a t   C r e e k  
a n d   l o w e r   H a t   C r e e k ,  i t  was e l e c t e d   t h a t   t h e   m o r e   c o n s e r v a t i v e  
e s t i m a t e   o f   2 2 . 1  km' b e   u s e d .   T h i s   i s   c o n s i s t e n t   w i t h   t h e   m e t h o d  

s e l e c t e d   i n   t h e  E y d r o l o g y ,  Dra inage ,   Water   QuaZi t y   and  U s e  r e p o r t " .  
The p o t e n t i a l l y   i r r i g a b l e   l a n d  o f  t h e   H a t   C r e e k   b a s i n   i s   g i v e n   i n  
T a b l e   5 - 1 0 .  

R a n g e l a n d  

A s s u m i n g   t h a t   t h e   p o t e n t i a l l y   i r r i g a b l e   l a n d s   a r e   a l l   u t i l i z e d  
t h e n   t h e   r e m a i n d e r   o f   t h e   a r e a   o f   t h e   H a t   C r e e k   b a s i n   i s   a v a i l a b l e  
f o r   g r a z i n g   u s e .   T a b l e   4 - 1 0  ( V o l .  I )  p r o v i d e s   t h a t   o u t   o f   a n   a r e a  
o f  6 4 1  k m 2   ( 2 4 7   m i ' )  f o r  t h e   t o t a l  H a t  C r e e k   b a s i n ,   6 8  k m 2  ( 2 6  mi') 
i s   c l a - s s e d   a s   i r r i g a b l e   l a n d   a n d  5 7 3  km' ( 2 2 1  m i 2 )  a s   r a n g e l a n d .  
T h e   a d j u s t m e n t  o f  t o t a l   i r r i g a b l e   a r e a   t o   6 0 . 3  km2 ( 2 3 . 3  m , i 2 )  e f f e c t i -  
v e l y   i n c r e a s e s   t h e   g r a z i n g   l a n d   b y  7 . 7  km' ( 3 . 0   m i 2 )   t o   5 8 0 . 7  km' 
( 2 2 4 . 2   m i 2 ) .   A p p l y i n g   t h i s   i n c r e a s e   p r o p o r t i o n a t e l y   t o  the! v e g e t a t i o n  

a s s o c i a t i o n s   s h o w n   i n   T a b l e   5 - 3   r e s u l t s   i n   t h e   s u m m a r y   o f   g r a z i n g  
l a n d s  f o r  t h e   t o t a l   H a t   C r e e k   b a s i n   a s   s h o w n   i n   T a b l e  <- lo .  

B .  P r o b a b l e   U s e   A n a l y s i s  

T h e   p r e s e n t   H a t   C r e e k   b e e f   i n d u s t r y  i s  d e f i n e d   a s  a c o w - c a ' l f   o p e r a t i o n .  
C a l v e s   a r e   e x p o r t e d   y e a r l y   o u t   o f   t h e   a r e a   w i t h   t h e   e x c e p t . o n   o f  
t h o s e   r e t a i n e d   f o r   h e r d   r e p l a c e m e n t s .   P r o b a b l e   a g r i c u l t u r a :  u s e  w i t h o u t  
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T A G L E  5 -10  

P O T E N T I A L  USE SUMMARY 
I R R I G A B L E  L A N D  A N D  R A N G E L A N D  

H A T  C R E E K  BASIN 

I 
i 

z 

c 

e 

II 

m 

I r r i g a b l e  L a n d  

Upper  H a t  Creek 

Lower H a t  Creek 

S u b  T o t a l  

Rangeland 

Graz ing  
Ra t i  ng 

A 

B 

c 

F 

G 

H 

J 

Area ( k m 2 )  - 

3 e . 2  

22.1 

60.3 
" 

V e g e t a t i o n   A s s o c i a t i o n  

Kentucky  Bluegrass  
Bunchgrass  - Kentucky 

Sagebrush  - Bunchgrass  
D o u g l a s - f i r  - Bunchgrass  
H i g h l a n d   G r a s s l a n d s  a n d  

A l p i n e  T u n d r a  Zone 
D o u g l a s - f i r  - Bunchgrass  - 

P i n e g r a s s  
D o u g l a s - f i r  - P i n e g r a s s  

B l u e g r a s s  

23 
- 

24 
5 

24 

10 

70 
180 

Engelmann  Spruce - 

Grouseberry;  Engelmann Spruce - Engelmann  Spruce - S u b a l p i n e   F i r  - 

Spruce  - G r o u s e b e r r y  - White 
Lupines  - Grouseber ry ;   Engelmann 

R h o d o d e n d r o n  

G r o u s e b e r r y  - P i n e g r a s s  175 

7 O* - 
S u b  T o t a l  581 

641 To t a  1 

i n c l u d e s   r o c k   o u t c r o p s  a n d  w a t e r   b o d i e s .  
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t h e   p r o j e c t  w a s   b a s e d  on a v a i l a b l e   r e s o u r c e s   a n d   t h e   r e q L i r e m e n t s  
o f   t h e   c o w - c a l f   t y p e  o f  o p e r a t i o n .  It was f u r t h e r   a s s u m e d   t h a t   t h e  

H a t   C r e e k   b a s i n   i n d u s t r y   w o u l d   e f f e c t i v e l y   r e p r e s e n t  a c l o s e d   f e e d  
s y s t e m ,  i . e . ,  c r o p s  grown i n  t h e   b a s i n   w o u l d   b e   t o t a l l y   c o n s u m e d   b y  
t h e   b a s i n   b e e f   i n d u s t r y .  

T h e   p r o b a b l e   u s e   a n a q y s i s   f o r   H a V C r e e k   b a s i n   i s   d e s c r i b e d   i n   t e r m s   o f  
i n d i v i d u a l  f a r m  u n i t s   a n d   i n   t e r m s   o f  a H a t   C r e e k   b a s i n   b e e f   i n d u s t r y  

m o d e l .  

B a s e   I r r i g a t e d   L a n d  

T h e   p o t e n t i a l   i r r i g a b l e   l a n d s   o u t l i n e d   p r e v i o u s l y   r e p r e s e n t   t h e   l a n d s  
t h a t   c o u l d   b e   b r o u g h t   i n t o   p r o d u c t i o n   p r o v i d e d   w a t e r  was n o n - l i m i t i n g ,  
b u t   e s t i m a t e s   o f   a v a i l a b l e   i r r i g a t i o n   w a t e r   f o r   t h e   v a l l e y   i n d i c a t e  

t h a t   w a t e r   i s   l i m i t i n g .  

A s  r e p o r t e d   b y   B e a k   C o n s u l t a n t s   L t d . * ’ ,   w a t e r   a v a i l a b l e   f o r   a l l - s e a s o n  
i r r i g a t i o n  ( M a y   t h r o u g h   S e p t e m b e r )   i s   f u l l y   l i c e n s e d   u n d e r   p r e s e n t  
u s e  a s   f i s h e r i e s   r e q u i r e   t h e   w a t e r   r e m a i n i n g  i n  H a t   C r e e k   d u r i n g   t h e  
s u m m e r   m o n t h s .   T h e r e  i s   a d d i t i o n a l   w a t e r   a v a i l a b l e  i n  Ha.: C r e e k  

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

s i x   w e e k s   f r o m   t h e   f i r s t   o f  May t o   t h e   m i d d l e   o f   J u n e .   T t l e   i r r i g a b l e  
c o r n   l a n d s   i d e n t i f i e d   i n   t h e   H a t   C r e e k   v a l l e y   a n d   t h e   t o m a t o   a n d  
c a b b a g e   i r r i g a b l e   l a n d s   i d e n t i f i e d   o n   t h e   T h o m p s o n   b e n c h   l a n d s   ( l o c a t e d  
j n   t h e   S i t e   S p e c i f i c   S t u d y   A r e a )   w o u l d   p r o b a b l y   j u s t i f y   t t e   c r e a t i o n  
o f  n e w   s t o r a g e   f a c i l i t i e s   t h a t   c o u l d   p r o v i d e   t h e   a d d i t i o n a l   a l l -  
s e a s o n   i r r i g a t i o n   w a t e r   r e q u i r e d   t o   d e v e l o p   t h e s e   l a n d s .   C o r n ,   w h i c n  
i s   n o t   p r e s e n t l y   g r o w n  i n  t h e   u p p e r   H a t   C r e e k   v a l l e y ,   c o u l d   s t i m u l a t e  
d e v e l o p m e n t  o f  a b a c k g r o u n d i n g   a n d / o r   f i n i s h i n g   c a t t l e   o p e r a t i o n  
i n   t h e   v a l l e y .   P r i o r   t o   l a r g e   s c a l e   d e v e l o p m e n t   o f   t h i s   r e s o u r c e ,  
t h o u g h ,   f i e l d   t r i a l s   w o u l d   b e   n e c e s s a r y   t o   s u b s t a n t i a t e   t h e   c o r n  
p r o d u c i n g   a b i l i t y  o f  t h i s   a r e a .  I f  e c o n o m i c s   o r   a c t u a l   c a p a b i l i t y  
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o f  t h e  d e s i g n a t e d   c o r n  l a n d  p r e c l u d e s   i t s   d e v e l o p m e n t   f o r -   c o r n ,  
then t h i s  l a n d  would l i k e l y  remain a s   r a n g e l a n d   ( p r e d o m i n a n t l y  
o f  g r a z i n g  r a t i n g  F). The r e m a i n i n g   i r r i g a b l e   l a n d s   o f  
t h e  H a t  C r e e k   b a s i n   a r e   u n l i k e l y  t o  r e c e i v e   w a t e r   d u r i n g   t h e   l i f e  
o f  t h e  p r o p o s e d   p r o j e c t   a n d   t h e r e f o r e   a r e   c o n s i d e r e d   o n l y   a s  a r ange -  ,/' 

l a n d  r e s o u r c e  i n  t h e   p r o j e c t i o n  o f  p r o b a b l e  use.  

The  amount o f  p r o b a b l e   i r r i g a t e d   l a n d s   o f  t h e  uppe r   Ha t   Creek   va l l ey  
( F i g u r e  5 - 2 )  a r e   b r o k e n   o u t  o n  a n   i n d i v i d u a l   f a r m   u n i t   b a s i s  a n d  
p r e s e n t e d   i n  T a b l e  5-11. A l l  t he  l a n d   s u i t a b l e   f o r   c o r n   h a s   b e e n  
i n c l u d e d  i n  c o r n   p r o d u c t i o n  a n d  t o t a l s  340 ha (840 a c r e s ) .  Hay 
p r o d u c t i o n   i s   r e s t r i c t e d  t o  i r r i g a b l e   l a n d  where hay i s  t h e  p r e f e r r e d  
c r o p ;   t h e  a m o u n t  o f  t h i s  l a n d  t o t a l s  738 ha (1824 a c r e s ) .  A l l -  
s e a s o n   i r r i g a t e d   p a s t u r e ,   t o t a l l i n g  124 ha (306 a c r e s ) ,   a r e   t h o s e  
i r r i g a b l e   p a s t u r e   l a n d s   w h i c h   a r e   i r r i g a t e , d   o v e r  t h e  e n t i r e  g r o w i n g  
s e a s o n .  The s u m   o f  t h e   p r o b a b l e   h a y   l a n d  a n d  a l l - s e a s o n   i r r i g a t e d  
p a s t u r e  l a n d  i s   r e s t r j c t e d  by t h e   a m o u n t   o f   w a t e r   a v a i l a b l e  under 
p r e s e n t   i r r i g a t i o n   l i c e n s e s .   P r o b a b l e   s p r i n g   p a s t u r e   c o v e r s  418 ha 
(1033 a c r e s )  o f  p r e s e n t l y   n o n - i r r i g a t e d   h a y   a n d   p a s t u r e   l a n d s  
l o c a t e d   i n   c l o s e   p r o x i m i t y   t o   a l l - s e a s o n   i r r i g a t i o n   w o r k s .  

The a m o u n t  o f   p r o b a b l e   i r r i g a t e d   l a n d s  f o r  t he  lower   Ha t   Creek   va l l ey  
i s   p r e s e n t e d  i n  T a b l e  5 - 1 2  which p r o v i d e s  a summary f o r  .the e n t i r e  
H a t  C r e e k   b a s i n .  The t o t a l  of 2.1 k m 2  (0.81 n ~ i ~ ) ' ~  o f  i r t - i g a b l e  
l a n d s  was broken down between h a y  l a n d  a n d  a l l - s eason   pas1 ;u re   l and  
o n  t h e   b a s i s   o f   p r e s e n t   u s e .   P r o b a b l e   s p r i n g   p a s t u r e  was e s t i m a t e d  
a c c o r d i n g   t o   t h e  r a t i o  o f  s p r i n g   p a s t u r e  t o  a l l - s e a s o n   h a y   a n d  
p a s t u r e  f o r  upper   Hat   Creek   va l ley .  The r e s u l t s   a r e  1 .6  L:m2 ( 0 . 6 2  
m i 2 )  o f  hay l a n d ,  0 . 5  k m '  ( 0 . 1 9  m i 2 )  o f  a l l - s e a s o n   i r r i g a t e d   p a s t u r e  
a n d  1 . 0  km'  ( 0 . 3 9  m i z )  o f  s p r i n g   p a s t u r e .  

A s  w a t e r   q u a l i t y   i s   a c c e p t a b l e   f o r   p r e s e n t  u s e  i r r i g a t i o n   i t  was I 

assumed t h a t  w a t e r   q u a l i t y  w o u l d  be a c c e p t a b l e  a n d  n o n - l i m i t i n g  fo r  \ 
p r o b a b l e  u s e  w i t h o u t  t h e  p r o j e c t .  \ 

1 



TABLE 5 -11  

PROBABLE  USE UITHOUT THE  PROJECT - IRRIGATE0 LAND ( h a )  
UPPER HAT  CREEK  VALLEY 

Crop  Type  Tenure farm Unlt Number. 
1 2 3 4 5 6 7 8 I 1  ( I . R . )  14 

c o r n  
U n c l a s s .  T o t a l  

92.3 
248.5 

7.3 340.8 

Hay 0 105.2 50 .6  4 0 . 5  223.8 167.1 10.5 40.5 28.3 5 2 . 6  10.1 729.2 
L - 9.7 - - 
I 105.2 50.6 40.5 223.8 176.8 10.5 40.5 

. 9.7 
- 28.3 52 .6  IO. 1 738.9 

D 
L - - - 248.5 - - 
r. - - - 240.5  0.4 30.8 

- - 0.4 30.8 53.8 - 7.3 

5 3 . 8  - 

1 

0, 
UI 

1 A l l - S e a s o n  D 24.3 10.1 0.8 5 . 3  1 5 . 0  40.4 - - 
P a s t u r e  t 

95.9 
2.0 18'. 6 'I . 3  - - 27.9 
2.8 5 . 3  15.0  59.0  7.3 - 123.11 

- 
r 24.3 10.1 

Spring 4,9 11.3 - 16.2 26.3 - 322.5 
P a s t u r e  

D 45.3 30.4 20 .2  1 1 3 . 3  54.6 
L 19.4  36.4 - 3 9 . 3  - - - 95.1 
X 64.7 30.4 20.2 113.3 91.0 4.9 50.6 - 16.2 26.3 - 417.6 

Total  o 174.8 91.1 60.7 337.9  227.0 30.8 123.0 98.3 78.9  17.4 1233 .9  
1 19.4 - - 2.0 294.6 - 57.9 

L 194.2 9 1 . 1  60.7 339.9  521.6 30.8 180.9 
381.2 

7.3  98.3  7a.9  17.4  1621.1 

I r r i g a t e d  i. 3 - 

r e f e r  t o  F igure  5-2 ( f o l d o u t )  f o r  l o c a t l o n  
0 Deeded 
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T A B L E   5 - 1 2  
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PROBABLE U S E  WITHOUT THE PROJECT 
B A S E  IRRIGATED LAND ( k m ' )  

HAT C R E E K  B A S I N  

U p p e r   H a t   C r e e k   L o w e r   H a t   C r e e k  To t a l  
C r o p   T y p e   V a l l e y  ~ V a l l e y   B a s i n  

C o r n   3 . 4  

Hay 7 . 4  

A l l - S e a s o n   P a s t u r e   1 . 2  

S p r i n g   P a s t u r e *  - 4 . 2  

1 6 . 2  

- 3 .4  

1 . 6 * '   9 . 0  

0 . 5 r g  1 . 7  

1 .o  5 . 2  

3 . 1   1 9 . 3  

- - 

* i r r i g a t e d   d J r i n g  May a n d   t h e  f i r s t  h a l f  o f  J u n e .  

a 

a 



- 67 - 

d 
L 

E 

e 

8 

Base Rangeland 

The t o t a l  p r o b a b l e   r a n g e l a n d   b a s e   o f  t he  Hat  Creek b a s i n  i s  shown 
i n   F i g u r e  5-2. I t  i s  made u p  of  t he  d r y  l a n d  g r a z i n g  a r e a   i d e n t i f i e d  
i n   p o t e n t i a l   u s e   p l u s   t h e   n o n i r r i g a t e d   p o t e n t i a l l y   i r r i g a b l e  
h a y  a n d  p a s t u r e   l a n d s .  T a b l e  5 - 1 0   p r o v i d e s  t h e  d r y   l a n d   g r a z i n g  
component by  t h e   v a r i o u s   g r a z i n g  r a t i n g s ;  w h i c h   t o t a l s  581 k m 2  

( 2 2 4  m i 2 ) .  The n o n i r r i g a t e d   p o t e n t i a l l y   i r r i g a b l e  l a n d s ,   a t  4 1  km'  
( 1 6   m i ' ) , w a s   o b t a i n e d  by  s u b t r a c t i n g   t h e  a m o u n t  o f  t he  p r o b a b l e  
i r r i g a t e d  l a n d ,  T a b l e  5 - 1 2 .  from t h e  a m o u n t  o f   p o t e n t i a l l y   i r r i g a b l e  
l a n d ,  T a b l e  5-10. The t o t a l  p r o b a b l e   r a n g e l a n d  base i s ,   t h e r e f o r e ,  
6 2 2  k m 2  ( 2 4 0  m i 2 ) .  

The n o n i r r i g a t e d   P o t e n t i a l l y   i r r i g a b l e   l a n d   c o m p o n e n t  of   roba able 
r a n g e l a n d  was broken o u t  a c c o r d i n s   t o  v e q e t a t i o n  a s s o c i a t i o n  w i t h  
t h e   f o l l o w i n g   r e s u l t s :  4 km' ( 1 . 5  mi ')   of g r a z i n g  r a t i n g  A ;  
19  k m 2  . ( 7 . 3  miz! o f  g r a z i n g   r a t i n g  8; '3  km' ~ ( ' 1 . 2 - m i 2 )  0-f- g r a z i n g  
r a t i n g  D; a n d  15  k m 2  (5 .8   mi ' )  o f  g r a z i n g  r a t i n g  G .  

F o r   t h e   p u r p o s e   o f   u l t i m a t e l y   r e l a t i n g  t h e  p r o j e c t  impact  on t h e  
g r a z i n g   r e s o u r c e  t o  t h e   p r o b a b l e   u s e   p r o j e c t i o n   i s  was n e c e s s a r y  
t o  d i s t r i b u t e   t h e   b a s e   p r o b a b l e   r a n g e l a n d   a c c o r d i n g  t o  f a r m   u n i t s  
l o c a t e d  i n  t h e  upper Hat  C r e e k   v a l l e y .   T a b l e   5 - 1 3   p r o v i d e s  t h i s  
breakdown f o r  deeded a n d  l e a s e d   l a n d .   T h e r e  i s  a t o t a l  o f  19.1 km' 
(7:4 m i 2 )  o f  deeded   rangeland   and  1 2 5 . 7  km2 ( 4 8 . 5  mi') o f  l e a s e d  
r a n g e l a n d .   T h e s e  l a n d s  a r e   f u r t h e r   b r o k e n  down on t h e   b a s i s  o f  
g r a z i n g   r a t i n g   ( v e g e t a t i o n   a s s o c i a t i o n ) .  

Base  Spring  Range - S p r i n g  r a n g e  c o m p r i s e s  t hose  r a n g e l a n d s   w i t h  a 
g r a z i n g   r a t i n g   o f  A ,  B ,  o r  C .  T a b l e  5 - 1 4  summarizes the  b a s e  
p r o b a b l e   s p r i n g   r a n g e l a n d  i n  t h e  H a t  Creek   bas in .  T h e  t o t a l  o f  75 km2 
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T A B L E  5 - 1 4  

P R O B A B L E  USE W I T H O U T  T H E  PROJECT 
BASE R A N G E L A N D  ( k m 2 )  

H A T  C R E E K  B A S I N  

Grazi  n $  
R a t i n g  

N o n i r r i g a b l e  
Component 

I r r i g a b l e  
Component** To t a  1 

Spring  Range 

A 2 3  4 2 7  
E 2 4  1 9  4 3  
C 5 - 0 - - 5 

S u b  T o t a l   5 2   2 3   7 5  

Summer Range 

0 24 3 2 7  
E 10 0 1 0  
F 7 0  0 7 0  
G 180 1 5  195  
H 1 7 5  0 1 7 5  
J 7 0  70 

S u b  T o t a l   5 2 9  18 547 

- - 0 - 

To t a  1 581 4 1  6 22 

* s e e   T a b l e  5 - 8  f o r  c o r r e s p o n d i n g   v e g e t a t i o n   a s s o c i a t i o n .  
** p o t e n t i a l l y   i r r i g a b l e   l a n d   w h i c h ,  i n  p r o b a b l e  u s e ,  i s  n o t  

i r r i g a t e d  a n d  r e v e r t s  t o  r a n g e l a n d .  
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( 2 9  m i 2 )  p r o b a b l e  s p r i n g  r a n g e   c o m p r i s e s  5 2  k m 2  ( 2 0  m i 2 )  o f  d r y l a n d  
r a n g e   ( n o n i r r i g a b l e   c o m p o n e n t )   a n d  2 3  km2 ( 9  m i 2 )  o f   n o n i r r i g a t e d  
p o t e n t i a l l y   i r r i g a b l e   l a n d .  

Base Summer Range - Summer r a n g e  
g r a z i n g   r a t i n g s   o t h e r   t h a n  A ,  B ,  

t h e   a r e a  o f  s u m m e r  r a n g e l a n d   i n  
( 2 1 1   m i 2 )  a n d  i s  composed  of 529 
i r r i g a b l e   c o m p o n e n t )   a n d  18 k m 2  

i r r i g a b l e   l a n d .  

c o m p r i s e s   t h o s e   r a n g e l a n d s  w i t h  
and C ( s p r i n g  r a n g e ) .  From Tab 

the Hat   Creek   bas in  i s  547 k m 2  
k m 2  ( 2 0 4  m i 2 )  o f   d r y l a n d   r a n g e  

( 7  mi') o f   n o n i r r i g a t e d   p o t e n t i a  

P r o b a b l e   B e e f   I n d u s t r y  

The p r o b a b l e   b e e f   i n d u s t r y  was p r o j e c t e d   f o r   t h e   H a t  Creek b a s i n  
i n  a n  ana lagous   manner  t o  t h a t   f o r  t h e  p r o j e c t i o n  o f  t he  p r e s e n t  
b e e f   i n d u s t r y ,  by u s i n g  b a s i n   t o t a l s  o f  t h e   b e e f   f e e d   r e s o u r c e s .  

l e  5 - 1 4  

(non -  

1lY 

Winter   Feed - From T a b l e   5 - 1 2 ,   t h e   t o t a l   p r o b a b l e   h a y   l a n d  i n  t h e  
H a t  C r e e k   b a s i n   i s  9 . 0  k m '  ( 3 . 5  m i ' ) .  The t h r e e   l e v e l s  o f  p r o -  
d u c t i v i t y   f o r   h a y l a n d s ,   p r e s e n t e d  i n  t h e  I n v a n t o r y  s e c t i o r ~  ( s e e  

p a g e  101, Vol.  I ) ,  a n d  t h e  r a t i o   o f  t h e  amount o f  l a n d  i n  each  
p r o d u c t i v i t y   c a t e g o r y ,   a s   d e f i n e d  by t h e   p r e s e n t   b e e f   i n d u s t r y  
p r o j e c t i o n ,   w e r e   u s e d  t o  p r o j e c t   p r o b a b l e   h a y  p r o d u c t i o n .  T h i s  
p r o j e c t i o n   o f   t h e   p r o b a b l e   w i n t e r   f e e d   p r o d u c t i o n   o f   t h e   H a t   C r e e k  
b a s i n  i s  p r e s e n t e d  i n  T a b l e  5 - 1 5 .  

Based o n  an   an ima l   f eed  demand o f  1.59  Mg-animal u n i t "  f o r  a 
s e v e n  m o n t h  f a l l / w i n t e r   f e e d i n g   s e a s o n   t h e  herd s i z e  
wh ich   cou ld  be w i n t e r e d  i n  the   Hat   Creek   bas in   would   be  3 4 7 6  an imal  
u n i t s  ( 5 5 2 7  Mg d i v i d e d  by 1 .59  Mg-animal u n i t " ) .  
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T A B L E  5 -15  
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P R O B A B L E  USE WITHOUT T H E  P R O J E C T  
WINTER F E E D  

H A T  C R E E K  BASIN B E E F  INDUSTRY 

P r o b a b l e  

Crop  Type* 
P r o d u c t i v i t y  

Area ( h a )  (Mg-ha") 
P r o d u c t i o n  

( m  1 

A l f a l f a   g r a s s  665 

Wetland  hay 142 

A l f a l f a   g r a s s  s 3  

T o t a l  9 0 0  

- 

5 . 6   3 7 2 4  

6.0  S66 

9.0 037 

5 5 2 7  

o r  

" 

Animal Units, 34'76** 

0 1- 

A U M ,  24332** 

* p r o b a b l e   c o r n   l a n d ,  340 h a ,  n o t   i n c l u d e d .  

* *  d e r i v e d   o n   t h e   b a s i s   o f  a s even  m o n t h  f a l l / w i n t e r  season 
w i t h  a f e e d   r e q u i r e m e n t  o f  1.59 Mg-animal u n i t " .  



- 7 2  - 

e 
Y 

a 
m 

L 
W 

1 

S p r i n g  Feed - The p r o b a b l e   s p r i n g   g r a z i n g   r e s o u r c e   o f   t h e  H a t  
Creek   bas in  was p r o j e c t e d  o n  t h e  b a s i s   t h a t   p r e s e n t   s p r i n g   r a n g e s  
c o u l d  be  improved t h r o u g h  e x t e n s i v e   r a n g e   r e s e e d i n g   p r o g r a m s   t o  
t h e   e x t e n t  t h a t  a t  t h e   e n d  o f  a 2 0  y e a r   p e r i o d   t h e s e   l a n d s  w o u l d  
produce  between 6 0  t o  7 0  p e r c e n t   o f   t h e i r   p o t e n t i a l .  The f u l l  
r e a l i z a t i o n  o f  t h e   p o t e n t i a l   c a n n o t  be r eached   due  t o  l e s s  t h a n  
o p t i m a l   r a n g e   a c c e s s ,  g r a z i n g  p a t t e r n s ,   a n d   d i s t r i b u t i o n  3f r ange  
w a t e r i n g   s i t e s ,  a n d  e x p e c t e d   o c c u r r e n c e s   o f   l e s s   t h a n  normal  
a n n u a l  f o r a g e   p r o d u c t i v i t y  i n  some y e a r s   d u e  t o  c l i m a t e   v a r i a t i o n .  
I t  i s   f u r t h e r   p r o j e c t e d  t h a t  sp r ing   f eed   wou ld  be supplemented  
by sp r ing  i r r i g a t e d   p a s t u r e  t o  r e d u c e   g r a z i n g   p r e s s u r e  o n  d r y l a n d  
s p r i n g   r a n g e s   w h i l e   t h e y   w e r e   b e i n g   r e s e e d e d .  

P r o b a b l e   s p r i n g   f e e d   f o r   t h e   H a t  Creek b a s i n   i s   s u m m a r i z e c  i n  
Tab le  5 - 1 6 .  Assuming t h a t  t h e  t o t a l  s p r i n g   p r o d u c t i o n   o f   9 4 6 5  AUMs 

w o u l d  be r e q u i r e d   f o r  a t  l e a s t  a two-month p e r i o d ,  4 7 3 3  anima 
c o u l d  be c a r r i e d  by t h e   p r o b a b l e   s p r i n g   g r a z i n g   r e s o u r c e   o n c e  
range  improvement  was comple t ed .  

Summer Feed - The p r o b a b l e  summer g r a z i n g   r e s o u r c e  was p r o j e c  

S 

ed 
a s   b e i n g   c o m p a r a b l e  t o  t h e   p r e s e n t   u s e  o f  t h i s   r e s o u r c e   a s  most 
o f   t h e s e  g r a z i n g  l a n d s   a r e   p r e s e n t l y   i n  good c o n d i t i o n .   E F f e c t i v e l y ,  
t h i s   u s e   r e p r e s e n t s   a b o u t  6 5  p e r c e n t  o f  t h e   p o t e n t i a l .   P r o b a b l e  
use   o f   summer   r anges   a l so   a s sumes  t h a t  c l e a r - c u t   j o g g i n g   a c t i v i t y  
w o u l d  e f f e c t i v e l y   r e m a i n   c o n s t a n t  w i t h  t h a t  p r e s e n t l y   e x i s 1 : i n g  
i n  t h e   a r e a .   S h o u l d   t h e  a m o u n t  o f   c l e a r - c u t t i n g   i n c r e a s e ,   t h i s  
would e f f e c t f v e l y   i n c r e a s e   t h e   o v e r a l l   p r o b a b l e   u s e  of t h i s  r e s o u r c e .  

P r o b a b l e  summer f e e d   f o r   t h e   b e e f   i n d u s t r y  o f  t h e  H a t  C r e e k   b a s i n  
i s  shown i n   T a b l e  5 - 1 7 .  The 5 4 8 . 7  k m z  ( 2 1 2  m i 2 )  of summer d r y l a n d  
r ange  a n d  a l l - s e a s o n   p a s t u r e   c o n t r i b u t i n g  t o  summer f e e d   a r e   p r o -  
j e c t e d  t o  have a s u p p o r t   c a p a c i t y  o f  9081 AUM. A s  t h e  summer 
g r a z i n g   s e a s o n   i s  a t h r e e - m o n t h   p e r i o d   t h i s   r e s u l t s   i n   t h e   3 r o b a b l e  
summer g r a z i n g   r e s o u r c e  t o  be 3027  animal   L; .ni ts .  
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T A B L E  5-16 

P R O B A B L E  USE WITHOUT T H E  P R O J E C T  
SPRING FEE0 

HAT C R E E K  BASIN B E E F  INDUSTRY 

Graz ing  
R a t i n g '   A r e a   ( h a )  (ha-AUM- ) ( AUM ) 

P r o b a b l e   C a r r y i n g  
C a p a c i t y   P r o d u c t i o n * *  

A 

B 

C 

S p r i n g  
P a s t u r f  

A 1  1 -Season  
P a s t u r e  

To t a  1 

2700 

4300 

500 

5 2 0  

- 170 

81 90 

0 .62  

1 . 2 3  

1 . 2 3  

4355 

3496 

407 

0 . 6  867  

0.5*** 
" 
340 

9465 

o r  

Animal Un i t s ,  4733**** 

* see T a b l e  5-8 fo r  c o r r e s p o n d i n g  v e g e t a t i o n  a s s o c i a t i o n .  

*t a s s u m i n g   o t h e r   s e a s o n s  n o t  l i m i t i n g .  

* * *  c a r r y i n g   c a p a c i t y   p r o p o r t i o n e d   e v e n l y   b e t w e e n   s p r i n g  
and  summer. 

**** d e r i v e d  on t h e   b a s i s  o f  a two-month s p r i n g  s e a s o n .  

a 
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TABLE 5 - 1 7  
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PROBABLE U S E  WITHOUT T H E  PROJECT 

SUMMER F E E D  
H A T  CREEK B A S I N  BEEF INDUSTRY 

P r o b a b l e   C a r r y i n g  
G r a z i n g   C a p a c i t y   P r o d u c t i o n * *  
R a t i n g *   A r e a   ( h a )   ( h a - A U M " )   ( A U M )  

0 

E 

F 

G 

H 

J 

A l l - S e a s o n  
P a s t u r e  

T o t a l  

2 7 0 0  

1000 

7 0 0 0  

1 9 5 0 0  

1 7 5 0 0  

7 0 0 0 * * *  

1 7 0  

5 4 8 7 0  

5 

6 

6 

6 

6 

1 0  

5 4 0  

1 6 7  

1 1 6 7  

3 2 5 0  

2!)17 

;loo 

0 . 5 * * * *   3 4 0  

9CB 1 

" 

o r  

A n i m a l   U n i t s ,  3027***** 

see  T a b l e  5 - 9  f o r   v e g e t a t i o n   a s s o c i a t i o n .  

**  a s s u m i n g   o t h e r   s e a s o n s   n o t   l i m i t i n g .   N o t e   t h a t   s p r i n g  
r a n g e l a n d ,   n o t   i n c l u d e d ,   c o u l d   a l s o   b e  u s e d  d u r i n g  th ,?  
summer.  

* **  i n c l u d e s   r o c k   o u t c r o p s   a n d   w a t e r   b o d i e s .  

****  c a r r y i n g   c a p a c i t y   e v e n l y   p r o p o r t i o n e d   b e t w e e n   s p r i n g  
and   summer .  

* ****  d e r i v e d   o n   t h e   b a s i s   o f  a t h r e e - m o n t h   s u m m e r   s e a s o n .  
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B e e f   I n d u s t r y   C o m p o s i t e  - T h e   p r e c e d i n g   a n a l y s e s   f o r   t h e   , t h r e e   f e e d  
r e s o u r c e   s e a s o n s   a r e   s u m m a r i z e d   i n   T a b l e  5 - 1 8 .  The   summer   season  
w o u l d   i m p o s e   t h e   g r e a t e s t   l i m i t a t i o n   o n   t h e   p r o b a b l e   h e r d   s i z e   o f  
t h e   H a t   C r e e k   b a s i n   b e e f   i n d u s t r y   a s s u m i n g  no a s s i s t a n c e  1:rom t h e  
f e e d   r e s o u r c e s   o f   t h e   o t h e r   s e a s o n s .   H o w e v e r ,   s p r i n g   f e e d   c a n   a l s o  
b e   u s e d   d u r - i n g   t h e   s u m m e r   a n d  i f  t h e   t o t a l   p r o j e c t e d   p r o d u c t i o n   f o r  
b o t h   s e a s o n s   w e r e   o p t i m u m l y   u t i l i z e d   t o g e t h e r   o v e r   f i v e   m o n t h s ,  a 
h e r d   s i z e   o f   3 7 0 9   a n i m a l   u n i t s   c o u l d   b e   s u p p o r t e d   d u r i n g   t h a t   p e r i o d .  
T h e   p r o b a b l e   w i n t e r   h e r d   s i z e   o f   3 4 7 6   a n i m a l s   u n i t s ,   h o w e b , e r ,   w o u l d  
b e c o m e   t h e   l i m i t i n g   f a c t o r   a n d   u n l e s s   t h e   p u r c h a s e   o f   a d d i t i o n a l  
w i n t e r   f e e d   b e c a m e   e c o n o m i c ,  1166 AUM o f   t h e   p r o b a b l e   s p r i n g   f e e d  
p r o d u c t i o n   w o u l d   r e m a i n   u n d e v e l o p e d ,  It i s  l o g i c a l   t h a t   s p r i n g  

r a n g e l a n d   w i t h   t h e   h i g h e s t   p r o b a b l e   p r o d u c t i v i t y ,   g r a z i n g   r a t i n g  A ,  
w o u l d   b e   i m p r o v e d   i n   p r e f e r e n c e   t o   r a n g e l a n d  w i t h  l o w e r   p r o d u c t i v i t y ,  
g r a z i n g   r a t i n g s  B a n d  C .  I n  t h i s   c a s e ,   a b o u t   2 9 4 2   h a   ( 7 2 7 0   a c r e s )  
o f  B a p d  C r a n g e l a n d   w o u l d   r e m a i n   u n i m p r o v e d   ( n o t   r e s e e d e d )   w h i c h  
i s  3 9   p e r c e n t   o f   t h e   t o t a l   b a s e   s p r i n g   r a n g e l a n d .   D e p e n d i n g  on  
e c o n o m i c   t r a d e o f f s  it i s   a l s o   p o s s i b l e   t h a t   s p r i n g   p a s t u r e   w o u l d  
c e a s e   t o   b e   i r r i g a t e d   o n c e   t h e   p r o d u c t i v i t y   o f   t h e   s p r i n g   ; - a n g e s  
w a s  i n c r e a s e d ,   w i t h   a d d i t i o n a l   r e s e e d e d  B a n d  C r a n g e l a n d   s u b s t i t u t e d  
f o r   t h i s   c o m p o n e n t  o f  t h e   f e e d   r e s o u r c e .  

T h e   r a t e   o f   i m p r o v e m e n t  o f  t h e   s p r i n g   r a n g e  i s  p e r c e i v e d  a:, b e i n g  

t h e   c o n t r o l l i n g   f a c t o r   i n   t h e   r a t e   o f   g r o w t h   o f   t h e   H a t   C r e e k   b a s i n  
b e e f  h e r d  s l z e .  The i n c r e a s e  i n  h a y   p r o d u c t i o n   ( w i n t e r   f e e d ) ,  
w h i c h   w o u l d   h a v e   t o   a c c o m p a n y   r a n g e   i m p r o v e m e n t  i n  o r d e r  t o  b a l a n c e  
t h e   s e a s o n a l   f e e d   r e s o u r c e s ,   w o u l d   r e s p o n d ,  i t  i s  t h o u g h t , .   m o r e  
r a p i d l y   t o   p r o d u c t i o n   r e q u i r e m e n t s .   T h e  s u m m e r   r a n g e l a n d s   a r e  
p r e s e n t l y  a t  t h e i r   b e s t   p r o b a b l e   c o n d i t i o n   a n d ,   t h e r e f o r e ,  no 
f u r t h e r   d e v e l o p m e n t   o f   t h i s   r e s o u r c e   w o u l d   o c c u r .   W i t h  3 4 7 6  a n i m a l  
u n i t s   a s   t h e   m a x i m u m   p r o b a b l e   h e r d   s i z e   i n  H a t  C r e e k   v a l l e y ,   t h e  
m a x i m u m   s p r f n g   a n d   s u m m e r   f e e d   p r o d u c t i o n   n e e d e d   w o u l d  be 17,380 AUM 
( 3 4 7 6   a n i m a l   u n i t s   f e e d i n g   f o r   f i v e   m o n t h s ) .   T h e  s u m m e r   r e ' j o u r c e  
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TABLE 5- 18 

PROBABLE U S E  WITHOUT THE PROJECT 
SEASONAL R E S O U R C E  SUMMARY 

H A T  C R E E K  B A S I N  BEEF  INDUSTRY 

S e a s o n   P r o d u c t i o n *  
(AUM 1 

M a x i m u m   P r o b a b l e *  

( A n i m a l   U r t i   t s )  
H e r d   S i i : e  

W i n t e r   ( 7   m o n t h s )   2 2 , 9 0 4  

S p r i n g  ( 2  m o n t h s )   9 , 4 6 5  

Summer ( 3  m o n t h s )   9 , 0 8 1  

3.476 

4,733 

3,027 

a s s u m i n g   n o   l i m i t a t i o n s   o r   a s s i s t a n c e   f r o m   r e s o u r c e s  
a s s o c i a t e d   w i t h   o t h e r  s e a s o n s .  
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p o r t i o n   o f   t h i s   w o u l d   b e   9 0 8 1  A U M ;  t h e   r e m a i n i n g   8 2 9 9  AUM w o u l d  
c o m e   f r o m   s p r i n g   r e s o u r c e s ,   o f   w h i c h   6 9 5 2  A U M  w o u l d   b e   u s e d   d u r i n g  
t h e   t w o   m o n t h   s p r i n g   s e a s o n ,   a n d   t h e   r e s t ,   1 3 4 7  AUM, d u r i n g   t h e  
summer   season .  

T h e   p r o b a b l e   d e v e l o p m e n t   o f   t h e   s p r i n g   f e e d   r e s o u r c e  i s  i l l u s t r a t e d  
i n   F i a u r e  5 - 3 .  T h e   p r e s e n t  ( 1 9 7 7 )  s p r i n g   r a n g e   p r o d u c t i o n   b a s e d  

o n  a h e r d   s i z e   s e l e c t e d   a t  2080 a n i m a l   u n i t s ,   w o u l d   a p p r o x i m a t e  
4 1 6 0  A U M -  T h e   d e v e l o p m e n t   c u r v e   ( F i g u r e   5 - 3 )   w o u l d   d e p e n d   p r i m a r i l y  
on  r e s e e d i n g   t e c h n o l o g y   a n d   m o n e t a r y   i n c e n t i v e s   p r o v i d e d   b y   t h e  
g o v e r n m e n t ;   i n   t h i s   p r o j e c t i o n  i t  a p p r o a c h e s   t h e   m a x i m u m   p r o b a b l e  
s p r i n g   f e e d   r e q u i r e m e n t   o f   8 2 9 9  AUM.  A c o r r e s p o n d i n g   c u r v e   o f  
p r o j e c t e d   h e r d   s i z e  i s  a l s o   s h o w n   i n   f i g u r e  5 - 3 .  

T h e   s h a p e  o f   t h e   c u r v e s   s h o w n   i n   F i g u r e  5 - 3  w e r e   b a s e d  o n  t h e  
f o l l o w i n g   r a t i o n a l e :  

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

r e l a t i v e l y  n e w   t e c h n o l o g y ,   l a r g e   s c a l e   r a n g e   r e s e e c i n g   p r o -  
j e c t s   w o u l d   r e q u i r e   t i m e   t o   g a i n   r a n c h e r   a c c e p t a n c e   a n d  
t i m e   f o r   s p e c i a l i z e d   e q u i p m e n t   t o   b e c o m e   a v a i l a b l e .  

2 )   t h a t   t h e   m o s t   r a p i d   r a n g e   d e v e l o p m e n t   w o u l f   p r o b a b l y   o c c u r  
d u r i n g  t h e  p e r i o d  when s p r i n g  f e e d  was l i m i t i n g  s i n c e   t h e  
h i g h e s t   r e t u r n   o f   i n v e s t m e n t   w o u l d   o c c u r   a t   t h i s   t i m e  
w h e n   t h e   i n c r e a s e d   s p r i n g   p r o d u c t i v i t y ,  u s e d  o v e r  a t w o  
m o n t h   s e a s o n ,   w o u l d   b e   c o m p l e m e n t e d   b y   e x i s t i n g   s u m l n e r  
r e s o u r c e s   o v e r   t h e   f o l l o w i n g   t h r e e   m o n t h s .  

3 )  t h a t  t h e  r a t e   o f   d e v e l o p m e n t   w o u l d   p r o b a b l y   s l o w   d o w n   d u r i n g  
t h e   p e r i o d   w h e n   s u m m e r   f e e d   b e c a m e   t h e   l i m i t i n g   r e s o u r c e .  
T h i s   w o u l d   o c c u r   o n c e   t h e   s p r i n g   r e s o u r c e s   w e r e   i m p r o v e d  
t o  a s u p p o r t   c a p a b i l i t y   o f   3 0 2 7   a n i m a l   u n i t s   ( 6 0 5 4  A U M  

o v e r   t w o   m o n t h s ) .   F u r t h e r   s p r i n g   r a n g e   i m p r o v e m e n t  
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w o u l d   a c t u a l l y   s u p p l e m e n t   t h e   s u m m e r   f e e d   r e s o u r c e   a s   w e l l  

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

t h a n   o n l y   t w o   a s  i n  t h e   p r e v i o u s   p e r i o d .  

4 )  t h a t   t h e   p r o b a b l e   b a s i n   h e r d   s i z e   d u r i n g   t h e   s c e n . % r i o  
p e r i o d   w o u l d   a p p r o a c h   b u t   n o t   a t t a i n   t h e   m a x i m u m   ~ r o b a b l e  
o f  3 4 7 6  a n i m a l   u n i t s   d e r i v e d   b y   c o n s i d e r i n g   t h e   o , ~ t i m u m  

c o m b i n a t i o n  o f  f e e d   r e s o u r c e s .  An a n a l y s i s   o f   t h e   f e e d -  
r e s o u r c e s  o f  i n d i v i d u a l   f a r m   u n i t s   i n   u p p e r   H a t   C r e e k  
v a l l e y   s h o w e d   t h a t   t h e   m a x i m u m   p r o b a b l e   h e r d   s i z e   o f   a b o u t  
h a l f  o f  t h e m   w o u l d   b e   l i m i t e d   b y   s p r i n g   f e e d ,   r a t h e r   t h a n  

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

r 

z 

IL 

L 

a b o u t   o n e - t h i r d  o f  t h e   s p r i n g  
l a n d   ( w h i c h   w a s   n o t   c o n s i d e r e d  
some o f   w h i c h   w o u l d   b e   u s e d   d u  
and  some o f   w h i c h  m a y   e v e n   b e  
C r o w n ,   t h e   n o n   i d e a l   d i s t r i b u t  

r 
i 

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

i n   t h e   f a r m   u n i t   a n a l y s i s )  
i n g   t h e   s p r i n g   s e a s o n  
r n p r o v e d   b y   r e s e e d i r g   b y   t h e  

i o n   o f   r e s o u r c e s   a m o n g s t  

t h e   f a r m   u n i t s   w o u l d   s t  
b a s i n   h e r d   s i z e   t o  some 

It was  assumed i n   t h e   p r e c e d i n g  
w o u l d  be s u c h  t h a t  t h e  i n c r e a s e  

ill t e n d   t o  limit t h e   H a t   C r e e k  

t h i n g   l e s s   t h a n   t h e   m a x i m u m   p r o b a b  

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

n o t   b e   d e v e l o p e d   f a s t e r   t h a n   n e c e s s a r y   f o r   t h e   b a s e   h e r d   r e q u i r e -  
m e n t s .  I f  c o n d i t i o n s   w e r e   f a v o r a b l e   f o r   m o r e   r a p i d   d e v e l o p m e n t  
t h e n   a d d i t t o n a l  f e e d  ( h a y )   w o u l d   b e   a v a i l a b l e   f o r   s a l e   o r   J a c k -  
g r o u n d i n g   u n t i l   t h e   d e v e l o p m e n t   o f   s p r i n g   r e s o u r c e s   c a u g h t  u p .  

l e .  

i n t s  

T h e   p r o d u c t i o n   o f   c o r n   s i l a g e   i n   t h e   b a s i n   a n d   i t s  u s e  f o r   p o s s i b l e  
b a c k g r o u n d i n g   a n d   f i n i s h i n g   o f   c a t t l e  was n o t   I n c l u d e d  a s  p a r t  o f  
t h e   b a s l n   r e s o u r c e   m o d e l .   T h e   t r u e   a b i l i t y   o f   t h e   l a n d   t o   p r o d u c e  
c o r n ,   w h i l e   f a v o u r a b l y   i n d i c a t e d   b y   t h e   r e s o u r c e   a n a l y s i s   o f   t h i s  
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s t u d y ,   h a s   n o t   b e e n   p r o v e d ;   f i e l d   t r i a l s   w o u l d   b e   r e q u i r e d   p r i o r  

t o  a n y  l a r g e   s c a l e   d e v e l o p m e n t   o f   t h i s   r e s o u r c e   a n d   o f   t h e   a s s o c i a t e a  
f e e d l o t   e n t e r p r i s e .   T h e   e c o n o m i c s   o f   p r o d u c i n g   c o r n   o n   t h i s   l a n d  
w o u l d   a l s o   r e q u i r e   m o r e   r i g o r o u s   a t t e n t i o n   t o   e s t a b l i s h   f e a s i b i l i t y ;  
t h e   c o s t   o f   p r o v i d i n g   i r r i g a t i o n   w a t e r   w o u l d   b e   o n e   o f   t h e   k e y  

c o n s i d e r a t i o n s   o f   t h i s   e c o n o m i c   a n a l y s i s .   B e c a u s e   m o r e   d o u b t  
e x i s t s   a s   t o   t ' h e   p r o b a b i l i t y   o f   t h e   c o r n   l a n d   b e i n g   u l t i m a t e l y  

d e v e l o p e d ,  it was f e l t   t o   b e   u n j u s t i f i e d   t o   i n c l u d e   t h e   c o r n   a n d  
f e e d l o t   e n t e r p r i s e s   i n   t h e   d e v e l o p m e n t   o f   t h e   p r o b a b l e   H a t   C r e e k  
b e e f   i n d u s t r y   m o d e l   o r   t o   a s s o c i a t e  a d e f i n i t e   e c o n o m i c   r e t u r n  
t o   t h i s   p o s s i b l e  u s e .  

I f  t h e   p r o b a b l e   c o r n   l a n d  w a s   d e v e l o p e d ,   t h e   e s t i m a t e d   t o t d l  

p r o d u c t i o n   o f   2 1 . 0 0 0  Mg ( 2 3 , 1 4 0   t o n s )   o f   c o r n   s i l a g e   ( 3 . 4  i k m 2  x 

6 1 6 5  M g - k m - ' ,   s e e   T a b l e s  5 - 1 2  a n d   5 - 4 )   c o u l d   p r o v i d e   t h e   s . i l a p e  
p o r t i o n   o f  a f e e d   r a t i o n   f o r  a f e e d l o t   o p e r a t i o n   p r o d u c i n g   a p p r o x i -  
m a t e l y  11,500 h e a d   o f   b e e f   c a t t l e   f o r   s l a u g h t e r   e a c h   y e a r   [ ( b a s e d  

on  t h e   s i l a g e   r e q u i r e m e n t   o f   1 . 8 2   M g - a n i m a l "   ( 2   t o n s - a n i m 5 , l - I ) )  
I f  t h e   c o r n   l a n d  was n o t   d e v e l o p e d ,  i t  w o u l d   r e m a i n  a s  d r y l a n d  

r a n g e   w i t h  a g r a z i n g   r a t i n g   o f  F. 

T a b l e   5 - 1 9   s h o w s   t h e   e c o n o m i c   a n a l y s i s  o f  t h e   b e e f   i n d u s t r q   f o r  

f i v e   s e l e c t e d   d a t e s   f r o m   t h e   p r e s e n t   ( 1 9 7 7 )   t o   t h e   y e a r   2 0 2 0  AD. 
T h i s   a n a l y s i s   i s   b a s e d  on  t h e   p r e m i s e   t h a t   w o r l d   f o o d   p r i c e s   w o u l d  
r e m a i n   a s   t h e y   a r e   t o d a y   r e l a t i v e   t o   o t h e r   g o o d s   a n d   z e r v i c e s .  I n  
c a r r y i n g   o u t   t h e   e c o n o m i c   e v a l u a t i o n  i t  w a s   n e c e s s a r y   t o  l o o k  i n  
d e t a i l  a t  t h e   e c o n o m i c   c o m p o n e n t s   a s   s h o w n   i n   T a b l e  5 - 1 9 .  The 
h e r d   s i z e   i n   a n i m a l   u n i t s   i n d i c a t e d   o n   t h e   g r a p h ,   F i g u r e   5 - 3 ,  
was a d j u s t e d   t o   g i v e   n u m b e r   o f   c o w s   b y   d i v i d i n g   a n i m a l   u n i t s   b y  
t h e   f a c t o r   1 . 0 4   t o   a c c o u n t   f o r   b u l l s   i n   t h e   h e r d .   C a l v e s   p r o d u c e d ,  
h a l f   b e i n g   s t e e r s   a n d   h a l f   h e i f e r s ,   w e r e   e s t i m a t e d   t o   b e  85 p e r c e n t  
O f  t h e   n u m b e r   o f  C o w s .   A n n u a l   m o r t a l i t y  i n  t h e   h e r d  was s e l e c t e d  
a t  2 p e r c e n t   w h i c h   i s   r e f l e c t e d   i n   t h e   n u m b e r   o f   a v a i l a b l e   I l e i f e r s  
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TABLE 5-19 

PROBABLE  USE WITHOUT THE PROJECT 

SCENARIO  ECONOMICS 

HAT CREEK BASIN BEEF INDUSTRY 

1977 A0 1980 A0 1990 A0 2000 AD 2020 A 0  

Cows 2000 2038 3005 320C 3300 
(from  model  analysis) 

Calves  Produced 
( 8 5 1  a) 

Steer  Calves  Sold 
(501 b )  

( 2 %  a )  
Cow  Mortality 

Cull tour Sold 
( 1 2 1  a) 

1700  1732  2554 272c 28as 

850 866 . 1277  1360 1403 

40 4 1  60  64 66 

240 245 361 384 396 

Heifer  Calves  for  Replacement 
i d  + e )  

280 286 421  448  462 

Heifer  Calves  Sold 
( 5 0 1  b - f l  

570 581 856 9 1 2  941 

Value o f  C o w s  Sold 
( e  x Sale  Price**l 

I 70.800 $72.275 $106,495 $113,280 1116.820 

Value of Heifer  Calves  Sold J 67,260  $85.988 $126.668  $134.976 5139.968 
( 9  I Sale Price.') 

Total  Revenue 
(h + t + j l  

1270,660 $327.999 1483,475  $514,816  5531,076 

Total Cost 
(a I Cort.Cow". Table 5 - 2 0 ]  

1255.020 1259,865 $383.168  1408.032 $420.783 

lotal  Net  Revenue 
( k  - 1 )  

I 15.640 1 6 8 , 1 3 4  $100.307 $106,784  1110,293 

Sa $ 3 3  $ 3 3  $ 3 3  133 

**Sale  Prices 

Steer  Calves  Cull  Cows  Heifer  Calves 

1977 1156 1295 5118 

Other  Dates 5196  $295 J 148 

price  cycle.  Prfces  for  other dates  are  estimdted  to be  the  average  price  of 
1977 i s  based on actual  prices nhich  happen  to  be on  the  low  end o f  the  normal 

the  normal  cycle  based On 1977 dollars. 
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f o r   s a l e .   H e i f e r   c a l v e s   f o r   s a l e   w e r e   f u r t h e r   m o d i f i e d  b y  a 1 2  
p e r c e n t   r e q u i r e m e n t   f o r   r e p l a c e m e n t   h e i f e r s  i n  t he  cow herd .  T o t a l  
g r o s s  revenue f o r  t h e  b a s i n   b e e f  i n d u s t r y  f o r   e a c h   o f  t h e  f i v e  
d a t e s  was c a l c u l a t e d  a n d  i s  shown i n  T a b l e  5-19. The n e t  r evenue  
was o b t a i n e d  by s u b t r a c t i n g   t h e   c o s t s  of p r o d u c t i o n  a s   d e t : a i l e d  
i n  T a b l e  5 - 2 0 .  

T h e  1 9 7 7  n e t   r e v e n u e  was based  o n  a c t u a l   s a l e   p r i c e s   a n d  demon- 
s t r a t e s   t h e  very low r e t u r n   t o  t h i s  segment  of  the  b e e f   i n d u s t r y  
f o r  t h a t  y e a r .  The n e t   r e v e n u e  for  t h e   o t h e r   d a t e s   c o n s i d e r e d  
was based  on  a s a l e   p r i c e   w h i c h   r e p r e s e n t s   t h e   a v e r a g e   s a l e   p r i c e  
o f   b e e f   c a t t l e   o v e r  a n o r m a l   p r i c e   c y c l e .  
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PROBABLE U S E  WITHOUT  THE  PROJECT 
DETAILED PROJECTED  EXPENSES*** 

HAT  CREEK B A S I N  BEEF  INDUSTRY 

- I t e m   A n n u a l   C o s t - C o w " *  

S a l t ,   V i t a m i n s  & M i n e r a l s  
V e t e r i n a r y   E x p e n s e  
U t i l i t i e s  & M i s c e l l a n e o u s  

L a b o u r  ( 4  h r s  @ $ 3 . 5 0 )  
C o s t  o f  C a p i t a l  
B u l l   D e p r e c i a t i o n  
B u i l d i n g   D e p r e c i a t i o n  
B u i l d i n g   I n t e r e s t  

Bu!! I n t e r e s t * * * *  
W i n t e r   F e e d   P r o d u c t i o n   C o s t  
R a n g e l a n d   C h a r g e * * * * *  

I r r i g a t e d   P a s t u r e   E x p e n s e * *  
M a n a g e m e n t   E x p e n s e  

$ 21.00 
2 : .  00 
E .oo 

1 4 . 0 0  
13 .50  

2 . 5 0  
1 . 2 5  
1 . 1 2  

3.38 
( 1 . 6 5  M g  x $ 4 4  M g - ' ) * *  7 2 . 6 0  

3 .86  

1 .00  
6 . 3 0  

T o t a l   $ 1   2 7   , 5 1  

1 b u l l )  
I n c l u d e s   b u l l   e x p e n s e s   ( e a c h   2 5   c o w s   r e q u i r e s  

**  E s t i m a t e d   b y  C B R C  s t a f f .  
***  " E s t i m a t i n g   C o s t  o f  B e e f   P r o d u c t i o n "  Pub No.   1506 ,  

A g r i c u l t u r e   C a n a d a .  

Management .  
B . C .  M i n i s t r y  o f  A g r i c u l t u r e ,   J u n e   1 9 7 5 ,   F a r m   B u s i n e s s  

****  B u l l   v a l u e   a s s u m e d   a t   $ 1 5 0 0 .  
***** I n c l u d e s   g r a z i n g   p e r m i t   a n d   g r a z i n g   l e a s e   c h a r g e s   a n d  

c o s t   o f   r e s e e d i n g   s p r i n g   r a n g e l a n d .  
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( a )  P r e l i m i n a ry  Site  Development 

(i ) Dri 1 1  i ng Program 

The  impact  of  the  drilling  program  was  difficult  to  assess  as 
very  little  information on the  extent  and  location  of  these 
activities  was  made  available.  Field  observations,  made  prior  to 
t h e   c o m p l e t i o n   o f  a m a j o r   p o rtion  of  the d r i l l  s i t e   r e c l a m a t i o n  
program,  were  the  major  source  of  information  used  for thi:; assess- 
ment. 

While  the  actual  drilling  sites  were  small i n  area  the  degree Of 

disturbance  associated  with a n  i n d i v i d u a l  site  was  found  to  be 
extremely  variable.  The  major  contributions  to  disturbance  by  this 
program  were  associated  with  site  access  and  the  construction  of 
water  holding  ponds  required  for  the  drilling.  Where  reclamation 
procedures  had  been  implemented.  reestablishment  of  the  previous 
natural  environment  was  evident. I n  other  cases,  however,  reclamation 
efforts  were  not  obvious  especially  for  some  drilling  sites  in  the 
lower  grasslands.  These  areas  showed  little i n  t h e   w a y   of  re- 
establishment  of  vegetative  cover  and  appeared  particularly  suscept- 
lble t o  wind  erosion. It should  be  noted,  however.  that a large 
number  of  these  sites  had  not  yet  been  reclaimed  and  they  were 
scheduled  for  seeding i n  the  spring.”  The  extent  of  the d r i l l i n g  
program a n d  the  overall  attention  paid  to  reestablishment O F  vegeta- 
t i o n  cover  of  the  disturbed  areas  would  largely  determine  the  impact 
of  this  activity  on  the  grazing  resource  of  the  region.  The  determi- 
nation  of  the  full  effects  of  wind  erosfon a n d  grazing  on 
revegetated  drill  sites  is  part  of  an  ongoing  revegetation  monitoring 
program.  From  the  limited  field  information  gathered  it  wo\lld  seem 
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t h a t   a p a r t   f r o m   t h o s e   a r e a s  i n  d i r e c t   v i c i n i t y   o f  t he  proposed  
m i n i n g   o p e r a t i o n ,   w h e r e   t h e   d r i l l i n g   p r o g r a m  was p robab ly   mos t  
e x t e n s i v e ,   t h a t   i m p a c t s  on t h e   a g r i c u l t u r a l  resource f r o m   t h i s  
a c t i v i t y  would  be  minor  and  temporary i n  n a t u r e .  

( i i )  Bulk  Sampling  Program 

A r ev iew o f  t h e  f i n d i n g s   r e p o r t e d 6 0 ' 6 1  f or t h e  Bulk  Sampling 
Program w o u l d   i n d i c a t e  t h a t  a p a r t   f r o m   a r e a s   d i r e c t l y   a l i e n a t e d  by 
t h i s  a c t i v i t y ,   m i n i m a l   i m p a c t s  were p e r c e i v e d  on t h e  a g r i c u l t u r a l  
r e s o u r c e .   O t h e r   e f f e c t s   a p p e a r e d  t o  be o f  s h o r t   d u r a t i o n  a n d  v e r y  
l o c a l i z e d  i n  n a t u r e .  

Areas  o f  d i r e c t   a l i e n a t i o n   d u e   t o  t h e  Bulk S a m p l i n g  P rogram  inc luded  
two e x c a v a t i o n   t r e n c h e s ,   a s s o c i a t e d   w a s t e   p i l e s   a n d  t o p s o i l  s t o r a g e  
a r e a s ;   c o a l   w a s t e   a r e a s ,   r e v e g e t a t i o n   t e s t   p l o t s ,   r o a d   a c c e s s ,   a n d  
o t h e r   f e n c e d   a r e a s .  The l a n d   t h a t  had been p r o j e c t e d "   a s   b e i n g  
a l i e n a t e d  a s  a r e s u l t   o f   t h e   p r o g r a m   c o n s i s t e d   o f  38 h a  ( 9 4  a c r e s )  
l y i n g   w i t h i n   t h e   A g r i c u l t u r a l  Land R e s e r v e   a n d   p r e s e n t l y  ur;ed f o r  
l i v e s t o c k  g r a z i n g .  Ten h e c t a r e s  ( 2 4 . 7  a c r e s )  o f  t h i s  w a s   p r o j e c t e d  
a s  b e i n g  p h y s i c a l 1 . y   d i s t u r b e d   a n d   c o m p l e t e l y   l o s t   t o   a g r i c v l t u r a l  
u s e ,  w h i l e  t h e  r ema in ing  28 ha ( 6 9  a c r e s )  had been i d e n t i f i e d   a s  
l y i n g   w i t h i n  a d e n s e   a c t i v i t y  zone a n d   e f f e c t i v e l y   r e s t r i c t e d   f o r  
a g r i c u l t u r a l   u s e ,   a t   l e a s t  d u r i n g  t h e  d u r  
a c t u a l   a l i e n a t i o n  was r e p o r t e d  t o  be l e s s  
f o r  th'e t w o  t r e n c h e s . s 9  

O t h e r   p o t e n t i a l   i m p a c t s   o f   t h e   B u l k   S a m p l  

t i o n  o f  t h e  program.  The 
t h a n  10 ha ( 2 4 . 7  a c r e s )  

n g  P r o g r a m   w e r e   s i l t a t i o n  
a n d  c o n t a m i n a t i o n  o f  ground a n d  s u r f a c e   w a t e r   s o u r c e s ,   d u s t i n g   f r o m  
t h e   e x c a v a t i o n ,   s t o r a g e ,   a n d   t r a n s p o r t a t i o n   o f   d i s t u r b e d   m a t e r i a l s ,  
d e s t r u c t i o n   o f   v e g e t a t i o n  a s  a r e s u l t   o f   t h e s e   a c t i v i t i e s ,  , t n d  
n o i s e   a s s o c i a t e d  w i t h  t h e   a c t i v i t i e s .   M o n i t o r i n g  was c a r r i t n d   o u t  
t o  assess  t h e s e   i m p a c t s .  The r e s u l t s   o f  t h e  m o n i t o r i n g   h a v e  
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i n d i c a t e d   t h a t   t h e   B u l k   S a m p l i n g   P r o g r a m   c a u s e d   n o   s i g n i f a n t   i m p a c t s  
r e l a t i n g   t o   t h e s e   p a r a m e t e r s .   A s p e c t s   s u c h   a s   d u s t i n g   a n d   n o i s e  
w h i l e   s i g n i f i c a n t l y   a l t e r e d   d u r i n g   t h e   p e r i o d  o f  e x c a v a t i o n   w e r e   o f  
s h o r t   d u r a t i o n   a n d   v e r y   l o c a l i z e d   i n   e x t e n t .   D u s t i n g   a s s o c i a t e d  
w i t h   s t o c k   p i l e s   a n d   r e l a t e d   w i n d   o r   w a t e r   e r o s i o n   w e r e   f o u n d   t o  

b e   i n s i g n i f i c a n t   a n d   a n y   l o n g   t e r m   d a m a g e s   a s s o c i a t e d   w i t h   t h e s e  

p a r a m e t e r s   a r e   n o t   e x p e c t e d .  E .C .  H y d r o   i s   m a i n t a i n i n g  a d u s t  

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

W h i l e   t h e   a s s e s s m e n t   p e r t a i n i n g   t o   r e v e g e t a t i o n   o f   w a s t e   m a t e r i a l s  
i s  i n   p r o g r e s s   a n d   i n c o n c l u s i v e   t o   d a t e ,   n o   m a j o r   i m p a c t s   t o   t h e  
a g r i c u l t u r a l   r e s o u r c e   a r e   a n t i c i p a t e d   i n   t e r m s   o f   t h e   f e a s i b i l i t y  
o f  r e c l a i m i n g   t h e   t r e n c h e s   s h o u l d   t h e   p r o j e c t   n o t   p r o c e e d .  

( b )   C o n s t r u c t i o n  

C o n s t r u c t i o n   i n c l u d e s   b o t h   t h e   c o n s t r u c t i o n   a c t i v i t y   a n d   t h e  
c r e a t i o n   o f   f a c i l i t i e s .  T h e   b a s e   p r o j e c t   s c h e m e  a s  d e f i n e d   b y   t h e  

( s e e   A p p e n d i x  0 )  i n c l u d e s   p r o j e c t   a c t i v i t i e s   w h i c h   h a v e  
b e e n   b r o k e n   o u t   o n   t h e   b a s i s   o f   c o n s t r u c t i o n  camp ( t e m p o r a r y   f a c i l i -  
t i e s )   m i n e ,   p l a n t   a n d   o f f s i t e s .  

T h e   p r o j e c t   c o n s t r u c t i o n   i m p a c t s   w e r e   c o n s i d e r e d   o n   t h e   b a r . i s   o f   l a n d  
a l i e n a t i o n , - n o i s e ,   d u s t   e m i s s i o n s   a n d   p h y s i c a l   b a r r i e r s .  P,ny i m p a c t  

f r o m  t h e s e   c o n s t r u c t i o n   a c t i v i t i e s   w i t h   r e s p e c t   t o   a g r i c u l t , u r e  
n e c e s s i t a t e s   a n a l y s i s   o n   t h e   b a s i s  o f  i n d i v i d u a l   f a r m   u n i t s   a n d   u p o n  
t h e   s u b r e g i o n a l   a g r i c u l t u r a l   i n d u s t r y ,   n a m e l y ,   t h e   b e e f   i n d u s t r y   o f  
t h e   H a t   C r e e k   b a s l n .  

( 1 )  L a n d   A l i e n a t i o n  

c T h e   a l i e n a t i o n  o f  l a n d   b y   t h e   b a s e   p r o j e c t   s c h e m e   ( s e e   A p p e n d i x  D )  
w a s  t a b u l a t e d   i n   t e r m s   o f   A g r i c u l t u r a l   L a n d  R e s e r v e s ,  soils, p r e s e n t  

c 

0 
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a g r i c u l t u r a l   u s e  a n d  p r o b a b l e   a g r i c u l t u r a l  use w i t h o u t   t h e   p r o j e c t .  
The b a s i c   a g r i c u l t u r a l   r e s o u r c e s   u s e d   t o   d e t e r m i n e   a g r i c u l t u r a l  
p r o d u c t i v i t y   a r e  t h e  v a r i o u s   c o m p o n e n t s   o f   i r r i g a t e d   l a n d : ;   a n d   r a n g e -  
l a n d s   d e s c r i b e d   p r e v i o u s l y   f o r   t h e   p r e s e n t   u s e   a n d   p r o b a b l e  use 
a n a l y s e s .   A g r i c u l t u r a l  L a n d  R e s e r v e s   a n d   s o i l s   a r e   u s e f u ' l   f o r  
d e s c r i p t i v e   p u r p o s e s   o f   a g r i c u l t u r a l   s i g n i f i c a n c e  b u t  a r e  n o t  
d i r e c t l y   u s e f u l  i n  d e f i n i n g  the  a g r i c u l t u r a l   r e s o u r c e .  

P r o j e c t   a l i e n a t i o n  was broken  o u t  o n  t h e   b a s i s  o f  p r o j e c t   " o p e n "  
a r e a s  a n d  p r o j e c t   " c l o s e d "   a r e a s ,   w h e r e   " o p e n "  a n d  " c l o s e d "   r e f e r  t o  
t h e   d e g r e e  o f  r e s t r i c t i o n  t o  a g r i c u l t u r a l  use. The " o p e n '   a r e a s  
i n c l u d e   l a n d   a l i e n a t i o n  due t o  t r a n s m i s s i o n   l i n e   r i g h t - o f - w a y s   a n d  
b u r i e d   p i p e l i n e   r i g h t - o f - w a y s   w h i c h  d o  n o t   c o m p l e t e l y   a l i e n a t e   l a n d  
f r o m   a g r i c u l t u r a l   u s e .   " C l o s e d "   a r e a s   a r e   t h o s e   w h i c h  arc? e t i m i n a t e d  
e n t i r e l y  from p o s s i b l e   a g r i c u l t u r a l   u s e .   P r o j e c t   a l i e n a t i o n  was a l s o  
s e p a r a t e d   a c c o r d i n g  t o  p r o j e c t   a c t i v i t y   c a t e g o r y   ( c o n s t r u ' z t i o n  
camp,  mine, p l a n t  a n d  o f f s i t e s )  a n d  a n  i n d i r e c t   c o m p o n e n t  where the  
l a t t e r  was d e f i n e d   a s   t h o s e   l a n d s   a d j a c e n t  t o  t h e   p r o j e c t   w h i c h  
would be e f f e c t i v e l y   t o t a l l y   a l i e n a t e d  w i t h  r e s p a c t  t o  a g r i c u l t u r a l  
u s e .  A m a p  o f  b a s e   p r o j e c t   s c h e m e   a l i e n a t i o n  a n d  i n d i r e c ' :   a l i e n a t i o n  
i s   i n c l u d e d   i n   A p p e n d i x  D d e s c r i b i n g  the  p r o j e c t .  T h o u g h  a l i e n a t i o n  
i m p a c t s   a r e   g r o u p e d  by a c t i v i t y   c a t e g o r y   i n   t h i s  r e p o r t ,  1:he impact  
o f  i n d i v i d u a l   a c t i v i t i e s  o n  v a r i o u s   a g r i c u l t u r a l   r e s o u r c e  p a r a -  
m e t e r s   c a n  be s e e n  by o v e r l a y i n g  the  map o f  p r o j e c t   a c t i v . i t i e s ,  
F i g u r e  D-1 ( f o l d o u t )  o n t o  t h e   i n d i v i d u a l   r e s o u r c e  maps of t h e  same 
1:24,000 s c a l e .  

A .  A g r i c u l t u r a l  Land R e s e r v e s  

S u p e r i m p o s i t i o n  o f  t h e   b a s e   p r o j e c t  u p o n  t h e  A L R  map f o r  1:he S i t e  
Spec i f i c   S tudy   Area   gave  t h a t  2070.7 h a  (5116.8 a c r e s )   o f  A L R  l a n d  
a n d  1 6 5 4 . 1  ha  ( 4 0 8 7 . 4   a c r e s )  o f  non-ALR l a n d   a r e   a l i e n a t e c l  by t h e  
b a s e   p r o j e c t .  The  breakdown o f  t h i s  a r e a  by p r o j e c t   a c t i k , i t y  
c a t e g o r y   i s   p r o v i d e d   i n   T a b l e  5-21. T h e r e   i s  a s i n g l e   p r e d o m i n a n t  
A L R  u n i t  w h i c h   l i e s   w i t h i n   t h e   u p p e r  H a t  Creek   va l l ey   and   ex tends  
s l i g h t l y   i n t o  t h e  lower H a t  C r e e k   v a l l e y .   T h e   p r o j e c t   c u t s   a c r o s s  
t h i s  A L R  u n i t  a t  t h e   n o r t h   e n d   o f   t h e  upper H a t  C r e e k   v a l l e y  a n d  
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TABLE 5 - 2 1  
LAND ALIENATION - AGRICULTURAL LAND RESERVE 

LOCAL  STUDY AREA 

A r e a   B e f o r e   P r o j e c t  
A l i e n a t i o n   ( h a )  A c t i v i t y  " O P E N "  A l i e n a t i o n   ( h a )  "CLOSED" A l i e n a t i o n   ( h a )   T o t a l  

Q 

ALR C 
0 
n 
P 

52,900 

I 
L 

44.9 
2 .8  

a73 

155.8 
1.675.4 

138.4 
48.1 

5 . 3  8 . 1  
200 .7  

1 . 6 7 5 . 4  

138.4 
48.1 

n-2375 r;s;arr 

Non-ALR 

143.400 

C 

n 
P 

a 39.7 
1 . 6  1 . 6  

653.6 
123.5 

791  .2 
84.2 

653.6 
83.8 

786.3 
84.2 m m 

To :a 1 

196,300 

C 
0 
n 
P 4.9 

4.4 
84.6 239.6 

5.3 
324.2 

9 . 1  

2.329.0  2.329.0 
834.4  839.3 

.~ ." "- 

C - Construction 0 - O f f s i t e r  H - M i n e  P - P l a n t  I - I n d i r e c t  

Y 
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d i v i d e s   t h e   s m a l l   p o r t i o n   o f  t h e  A L R  u n i t  l o c a t e d   i n   t h e   l o w e r   H a t  
C r e e k   v a l l e y  from t h e  p o r t i o n  o f  t h e  A L R  u n i t  r e m a i n i n g   i n   t h e  upper 
H a t   C r e e k   v a l l e y .  

B .  S o i l s  

S u p e r i m p o s i t i o n   o f   t h e   b a s e   p r o j e c t  u p o n  t h e   s o i l s  map o f  t h e  S i t e  
Spec i  f 
i n  Tab 
s o i l s ,  
modera 
s u i t a b  

t 
i 

c S t u d y   A r e a   r e s u l t e d  i n  t h e   l a n d   a l i e n a t i o n   o f  s o i l s  g i v e n  
e 5-22.  O f  t he  t o t a l   3 7 2 4 . 8  ha (9204 .2  a c r e s )  o f  i l i e n a t e d  
749 .5  ha ( 1 8 5 2 . 1   a c r e s )  or 20 percent  a r e   o f  moder3te h i g h ,  
e , a n d   m o d e r a t e   l o w   a g r i c u l t u r a l   s i g n i f i c a n c e ,   s i g n i f y i n g  
l i t y   f o r   a r a b l e   a g r i c u l t u r a l   o r   p a s t u r e  u s e .  

C .  P r e s e n t  Use 

The i n v 2 n t o r y   e l e m e n t s  f o r  p r e s e n t   u s e   i n c l u d e d   d e e d e d   i r - i g a t e d ,  
d e e d e d   n o n i r r i g a t e d ,   l e a s e d ,   a n d   p e r m i t   l a n d s .  A t a b u l a t i o n   f o r  
p r o j e c t   " o p e n "   a r e a s  i s  p r e s e n t e d  i n  Table   5 -23a   and  f o r  2 r o j e c t  
" c l o s e d "   a r e a s  i n  T a b l e   5 - 2 3 b .   T h e s e   i n v e n t o r y   e l e m e n t s  Idere b r o k e n  
o u t  on t h e   b a s i s   o f   i n d i v i d u a l  farm u n i t s  i n  o r d e r   t h a t   t h e   f a r m  
u n i t   a n a l y s i s   n e c e s s a r y  i n  t h e  p r o b a b l e  u s e  w i t h  t h e   p r o j t ? c t  c a s e  
c o u l d  b e  c a r r i e d   o u t   l a t e r ,  I t  i s  s e e n  t h a t   9 3 . 9  h a  ( 2 3 2 . 0   a c r e s )  
o f  p r o j e c t   a l i e n a t i o n   a r e   c l a s s i f i e d  a s  p r o j e c t   " o p e n "   a r l ? a s  
( a f f e c t i n g  s i x  f a r m   u n i t s ) .   P r o j e c t   " c l o s e d "   a r e a s   i n v o l . j e   3 6 3 0 . 9  ha 
( 8 9 7 2 . 1   a c r e s )   o f   l a n d   ( a f f e c t i n g  s i x  f a rm u n i t s ) .  Of t h e  t o t a l  
3724.8  h a  ( 9 2 0 4 . 2   a c r e s )   o f   f a r m   l a n d  a l i e n a t e d ,  6 6 4 . 5   ( 1 6 4 2 . 0 )  o r  
1 7 . 8   p e r c e n t  i s  d e e d e d   l a n d   i n c l u d i n g   3 4 . 4  h a  ( 8 5 . 0   a c r e s )   w h i c h  
a r e   p r e s e n t l y   i r r i g a t e d .  Leased l a n d   a c c o u n t s   f o r   2 6 8 7 . 2  ha (6640 .2  
a c r e s )  or 7 2 . 2  p e r c e n t   o f   a l i e n a t e d   f a r m   l a n d .  Permit  l a n d   a c c o u n t s  
f o r   3 7 3 . 1  ha  (921 .9  a c r e s )  o r   1 0 . 0   p e r c e n t  o f  t h e  a l i e n a t e d  farm 
land .   The   fa rm u n i t s  a f f e c t e d   a r e  Number 4 w i t h  207.2 ha ( 5 1 2 . 0  
a c r e s ) ,  Number 5 w i t h  1197.2 ha (2958 .3  a c r e s ) ,  Number 6 w i t h  
976 .5  ha ( 2 4 1 2 . 9   a c r e s ) ,  Number 7 w i t h  295.5 ha ( 7 3 0 . 2   a c r e s )  , 
Number 8 w i t h   7 1 9 . 9  ha ( 1 1 7 8 . 9   a c r e s ) ,  Number 9 w i t h   8 0 . 1  ha ( 1 9 7 . 9  
a c r e s ) ,  Number 1 3   w i t h   4 . 9  h a  ( 1 2 . 1  a c r e s ) ,   u n c l a s s i f i e d   I g i t h  
242 ha ( 5 9 9 . 7   a c r e s )   a n d   t h e  I n d i a n  R e s e r v e   w i t h   0 . 8  ha (;!.O a c r e s ) .  
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TABLE 5 -22  

LAND ALIENATION - S O I L S  
S I T E  S P E C I F I C   S T U D Y  AREA 

A g r i c u l t u r a l  
Significance A l l e n a t i o n   ( h a )   A c t i v i t y  " O P E N "  A l i e n a t i o n   ( h a )  "CLOSED' A l i e n a t i o n   ( h a ) T o t a l  

A r e a   B e f o r e   P r o j e c t  

C 2.0 
0 10.9 

P - n 
26.3 

222.6 

5 . 3  7.3 
37.2 

222.6 

12.9  12.9 m 
- - 1.654 

M o d e r a t e  500 
24.3 
(9.2 
23.9 

8 

24.3 
69.2 
23.9 

n e  "& I: 
I 

n o d e r a t e  
LOW 

c 

C 
0 

P 
I 
I: 

15.978 n 
65.2 

2,4 

4.9 
- 

Ti% 

2.4 

1.477.9  1.477.9 
225.8 

739.8 
153.0 

14.0.6 

724.9 
153.0 

2.5i6.4 m 

L- 

LOW 

, 

N11 928 
6.1 - - 

. 
9.3 

156.6 
15.4 

156.6 

19.4 
1 5 . 0  15.0 

19.4 2lm "6T 
I 
1 -65 

- 
. -  2.4 

- 
-2% 

- - 
12.6  15.0 

t0.7 
7 1 . 6  

60.7 
71.6 

22.7 22.7 n n  "6 

U n c l a s r t f l e d  N I P  
(outside 

i n v e n t o r y  
r r e a )  

1 
I 

c 4.4 
0 84. 6 

P 4.9 

I: 
I 

n - 
93% 

5 . 3  9.7 
229.6 

2.329.0  2.329.0 
324.2 

834.4  839.3 

3 3 T O T  
222.6 

3" 
222.6 

T o t a l  

I -  
~~ ~ 

t - C o n s t r u c t i o n  0 - Offrites t4 - Mine P - P l a n t  I - l n d l r e c t  
I 
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TABLE 5 - 2 3 b  

LAND ALIENATION .- PRESENT U S E  
SITE  SPECIFIC STUDY A R E A  

I 

P r o j e c t  
L a n d   S t a t u s   A c t i v i t y  

a 

e 

"CLOSED" Alienation b y  F a r m  U n i t  ( h a )  

II 

Deeded 
N o n l r r l g a t e d  

Leased  
0 6.5 82.6 - 4.0 19.0 
n 176.8 771.8 588.4 257.0** 2.8 
P - 151.7 - - 367.1*** - 
I 13.0 85.4 70.4 15.0** 

112.1 
17.4 1814.2 

518.8 
3.2 187.0 

- - 
I m 1 m m m *  -=- m m  

C - 
TO t a l  

5 . 3  
0 17.4  153.0 0.4 22.7  39.2 

5.3 

'CLOSEO" M 176.8  771.8  876.6 257.4 
1.6 5 . 2  239.5 

Allmation P - 151.7 
6 . 8  13.8 225.8 2329.0 - - 646.4 3 6 . 4  - 

I 13.0 91.1  98.7  15.0 
834 I 5  

1.6 3 . 2  222.6 m m  

- - - - - 

I m 1 m  rn 23-53. m-25 l3-X 

'7 
C - C o n s t r u c t i o n  0 - O f f r i t e s  M - Mine P - Plant I - I n d i r e c t  

Farm U n i t  Number ,   see   F igure  5-2 ( f o l d o u t )   f o r  location. 

** Farm 17, mine component  o f  l e a s e   i n c l u d e s  0 . 4  ha i r r l g a t e d   a n d  t h e  
i n d l r c c t  component o f  l e a s e   i n c l u d e s  1 . 6  h a  i r r i g a t e d .  

'I *** Farm (8, p l a n t   c o m p o n e n t   o f  lease i n c l u d e s  1 . 3  ha l r r l g a t e d   r n d  the 
p l a n t  component o f   p e r m l t  f n c l u d e s  8.9 ha i r r i g a t e d .  
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D .  P r o b a b l e  Use 

B a s e   P r o j e c t  Scheme 

Impacts   o f  t h e  p r o p o s e d   p r o j e c t   o n   p r o b a b l e   a g r i c u l t u r a l   u s e   ( a s  
d e f i n e d  by F igu re  5-2)   were   used  i n  d e t e r m i n i n g   p r o b a b l e   i i g r i c u l -  
t u r a l  u s e . U  t h e   p r o j e c t .  As w i t h  p r o j e c t   a l i e n a t i o n  0:' present  
u s e ,  t h e  a l i e n a t i o n   o f   p r o b a b l e  use was   b roken   ou t   on   t he   bas i s   o f  
i n d i v i d u a l   f a r m   u n i t s .   T a b l e s   a r e   p r e s e n t e d   f o r   a l i e n a t i o n   o f  
d e e d e d   i r r i g a t e d   l a n d   ( T a b l e   5 - 2 4 a   a n d   5 - 2 4 b ) ,   d e e d e d   r a n g e l a n d  
( T a b l e   5 - 2 5 a   a n d   5 - 2 5 b ) ,   l e a s e d   i r r i g a t e d   l a n d   ( T a b l e   5 - 2 6 ) ,   l e a s e d  
r a n g e l a n d   ( T a b l e  5 - 2 7 ) ,  and permit l a n d   ( T a b l e   5 - 2 8 ) .  

A l i e n a t i o n   o f   p r o b a b l e   i r r i g a t e d   l a n d  i s  p r e s e n t e d  i n  t e r m  o f  
t h r e e   c a t e g o r i e s  - p r e s e n t   u s e ,  new s t o r a g e ,   a n d   s p r i n g   p i l s t u r e .  
Rangeland i s  p r e s e n t e d  by g r a z i n g   r a t i n g   w h e r e   t h e   r a t i n g : ;   c o r r e s p o n d  
t o   v e g e t a t i o n   a s s o c i a t i o n s   ( s e e   T a b l e   5 - 3 ) .   S p r i n g   r a n g e l a n d   c o r -  
r e s p o n d s   t o   g r a z i n g   r a t i n g s  A ,  B. and C; and summer range ' la .nd   cor -  
r e s p o n d s   t o   g r a z i n g   r a t i n g s  D. E ,  F, G ,  H .  and J .  

The  a1 
( 3 5 4 . 1  
i r r i  ga 
amount 

i e n a t i o n  o f  p r o b a b l e   d e e d e d  i r r  
a c r e s )   ( T a b l e   5 - 2 4 a   a n d   5 - 2 4 b )  

t e d   l a n d ,   1 4 3 . 6  ha ( 3 5 4 . 8   a c r e s  
i s  h i g h  w i t h  r e s p e c t   t o   n o r m a l  

a n d   l e a s e d   l a n d  b u t  t h e   m a j o r i t y   o f  t 
a b l e   t o   p r o b a b l e  i r r i g a t e d  l a n d  w h i c h  

g a t e d   l a n d   a m o u n t s  ':o 1 4 3 . 3  ha 
and t h a t   o f   p r o b a b l e   l e a s e d  

( T a b l e   5 - 2 6 ) .  The l a t t e r  
r e l a t i o n s h i p s  between deeded 
e l ea sed   amoun t  i s  t l t t r i b u t -  
has  p o t e n t i a l  f o r   c o r n   p r o -  

d u c t i o n   a n d   a s   t h i s   l a n d  i s  n o t   y e t   d e v e l o p e d  i t  i s  s t i l l  under 
l e a s e d   t e n u r e .  A f u r t h e r  8 . 9  ha ( 2 2 . 0   a c r e s )   o f   p e r m i t  1 2 , n d  i s  
a l s o   i r r i g a t e d .  T h e   a m o u n t   o f   a l i e n a t e d   i r r i g a t e d   l a n d ,  2195.8 h a  
( 7 3 0 . 9   a c r e s ) ,  i s  a b o u t  E p e r c e n t  o f  t h e   t o t a l   l a n d   a l i e n z . t e d  by 
t h e   p r o j e c t ,   3 7 2 4 . 8  ha ( 9 2 0 4 . 2   a c r e s ) .  

The a l i e n a t i o n   o f   p r o b a b l e   d e e d e d   r a n g e l a n d   a m o u n t s   t o   5 2 1 . 2   h a ( 1 2 8 7 . 9  
a c r e s )   ( T a b l e   5 - 2 5 a  a n d  5 - 2 5 b ) ,   t h a t  o f  p r o b a b l e   l e a s e d   r a n g e l a n d ,  
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TABLE 5 - 2 4 a  

I r r i g a t i o n  
s t a t u s  A c t i v i t y  

P r o j e c t  

LAND ALIENATION - PROBABLE USE 
DEEDED l R R I t A T E D  LAND 

S I T E   S P E C I F I C  STUDY A R E A  

"OPEN" A l i e n a t i o n   b y  Farm U n i t  ( h a )  
6. 7 8 9 11 ( 1 . 1 7 . )  1 3   U n c l .  T o t a l  

P r e s e n t  
Use 

New 
S t o r a g e  

B 
S p r i n g  
P a s t u r e  

0 

L a  
C - C o n s t r u c t i o n  0 . O f f s i t e r  M - M i n e  P - P l a n t  1 - I n d i r e c t  

H - Hay P - P a s t u r e  

f t r n  U n i t  Nunbmr, 5me f i g u r e  5 - 2  ( f o l d o u t )   f o r   1 o c I t i o n .  
.I 
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TABLE 5-24b 

I 
I 

I 

m 

*- 

LAND ALIENATION - PROBABLE  USE 
DEEDED I R R I G A T E D  LAND 

S I T E  SPECIFIC STUDY A R E A  

I r r i g a t i o n  P r o j e c t  
S t a t u s   A c t i v i t y  '"CLOSED" A l l e n a t i o n   b y  F a r m  U n i t   ( h a )  

4. 5 6 7  8 u n c l a s s .   T o t a l  

c -  - - - 
0 -  7:3(7.3)H - 5 . 6  - n  - 

P r e s e n t  
3.6(3.6)" 16.5 

n -  - 1015" - 10.5 
P -  - - 

c -  - - - - - 
0.4(0 .4)  5 0 . 6  

M -  - - - 7.3 7.3 
P -  

New 0 -  49.8(49.8)  0.4 - - 
S t o r a g e  - - - - 

T o t a l  c -  
'CLOSED" 0 -  57.1  0 . 4  10.9 'I . 0 72.4 

14.2  0.4 Z!i . 5  40.1 

2" 
6 . 9  

1m 

- - - - - 
A l l e n a t i o n  M .  
of Deeded P -  
l r r t g a t e d  Land A 5.7 

I -  
1 . 2  

- - - 
m m n.3 - 

Numbers i n  b r a c k e t s   r e f e r   t o   a l i e n a t i o n  o u t s i d e  u p p e r  H a t  C r e e k   v a l l e y .  

n - nay 

C - C o n s t r u c t i o n  0 - O f f s i t e s  M - M i n e  P - P l a n t  I - I n d i r e c t  

Farm U n i t  Number ,   see   F igu re  5 - 2  ( f o l d o u t )   f o r   l o c a t i o n .  
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TABLE 5 - 2 5 a  

II 
a 

m 

II 

L 

Y 

P r o j e c t  
G r a z i n g   R a t i n g '   A c t i v l t y  

LAN0  ALIENATION - PROBABLE USE 
OEEOEO RANGELAilO 

S ! T E   S P E C I F I C  S T V O V  ARFA 

"OPEN" A l i e n a t i o n  by F a r m   U n i t  (h l i )  

6.. 7 8 9 1 1  ( 1 . R . )  1:I U n c l .  T o t a l  

c 

0 

Unclassified 
R a n g e l a n d  

C - C o n s t r u c t t o n  0 - O f f s i t e r  M - Mine  P - P l a n t  I - Indirect  

sea F l o u r *  5 - 2   ( f o l d o u t )   f o r   d e s c r i p t i o n s .  

** F a r m   U n l t   N u m b e r ,  see F l g u r e  5 - 2  ( f o l d o u t )   f o r   l o c a t i o n  
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TABLE 5-25b 

LAN0  ALIENATION - PROBABLE USE 
DEEOEO RANGELANO 

SITE  SPEClFIC STUOV A R E A  

G r r z l n g  R a t i n g *  A c t l v f t Y  ' C L O S E O "  A l i e n a t i o n   b y   F a r m   U n i t  ( h a )  
P r o j e c t  

4'. 5 6 7 8 U n c l a r s .  T o t a l  

- c -  - - - - - 
0' - - - - - - - 

A n -  - 163.0 - - - 163.0  - P -  - - 
r 

- - - 
- I  - - 18.6 - - 

I 
il 

I 
I 

I 

il 

'r 

B 

. 
2 1 . 9  
23.5 

C 

0 

F 25.1 
4.4 

3.2 

C - C o n s t r u c t i o n  0 - O f f s i t c r  H - H l n e  P - P l a n t  I - I n d l r e c t  
9 See F l p u r e  5 .2  ( f o l d o u t )   f o r   d e s c r l p t l o n r  
** Farm u n l r  Number. f e e  F i g u r e   5 - 2   ( f o l d o u t )   f o r   I O C a t l O n .  

( ) Indicates r l i e n a t i o n   o u t s i d e   u p p e r  H a t  C r e e k   v a l l e y .  
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I 

I 

TABLE 5-26 

LAND ALIENATION - PROBABLE USE 
LEASED I R R I G A T E D  LANO 

S I T E  SPECIFIC STUDY AREA 

I r r i g a t i o n  
s t a t u s  

P r o j e c t  " O P E N -  A l i e n a t i o n  ( h a )  
A c t i v i t y  

"CLOSED' A l i e n a t i o n  ( h a )  
b y   F a r m   U n i t   b y   F a r m  Un i t  T o t a l  

P r e s e n t  
use 

S t o r a g e  
New 

S p r i n g  
P a s t u r e  

To t a  1 C 2.1  
A l l e n a t i o n  o f  0 3.6 0 . 4  9 . 7  0.4 4.8 
Leased n 
I r r i g a t e d  P 

90.6 12.1 

Land I 4.1 2 .0  

- - - 5 . 3  

- - - - - - - - 7 . 3  - 
I 3 5 a % 6 ?  iTT 142.4 133-7 r 5  

C - C o n s t r u c t i o n  0 - O f f s i t e s  M - M i n t  P - P l a n t  I - I n d i r e c t  

P - P a s t u r a  

Farm U n i t  Number, see F i g u r e  5 - 2  ( f o l d o u t )   f o r   l o c a t i o n  



TABLE 5 - 2 1  

LAND ALIENATION - PA08ABLE USE 
LEASE0 RANGELANO 

SITE S P E C I F I C  STUOI AREA 

6razlng P r o j e c t  
Rat tng .  

'OPEN' A l i e n a t i o n  ( h a )  
h c t % v i t y   b y  Farm U n l t  

"CLOSED' A l i e n a t i o n  ( h a )  
by F a r m  U n l t  1ot.I 

e 
5 . 3  

3 1 . 2  
2 . 4  3 . 6  
2 . 4  2 5 . 1  - 

80.1 I 

W 
W 

C 

0 

93.1 

I 



ThBLE 5 - 2 7  ( c o n t i n u e d )  

G r a z i n g   P r o j e c t  
R a t i n g '  

'OPEN' A l l e n a t l o n   ( h a )  
A c t i v i t y   b y  Farm U n i t  

" C L O S E D "  A l l e n a t l o n  ( h a )  
by  F a r m  U n i t  l o  t a  1 

5'. 8 9 4 5 6 7 8 U n c l a r s .  - 
C 0.8 - 
0 7 . 3  1 . 2  - - 2 5 . 9 ( 1 1 . 7 ) -  4.4 n - - 8.1 188.7 365.9  88 .6  
P 

0 . 4  
3.6 o.a - 7 2 . 9  - 1 7 0 . 3  

I 4 .1  

G 

- 
r le7 2-33 - l fTmmml7CT - 11.3 5 5 . 0  - 

1 0 0 9 . 3  

n 

95.1  

A l l e n s t i o n  
T o t a l  

O F  Leased 
Range land 

t 1 1  

C - C o n s t r u c t i o n  0 - O f f s i t e s  W - Mine P - p l a n t  I - s n d i t e C t  

See F i g u r e  5 - 2  ( f o l d o u t )   f o r   d e r c r l p t l o n s .  

* *  F a r m   U n i t  Number.  see F I g u r e   5 - 2   ( F o l d o u t )   f o r   l o c a t i o n .  
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TABLE 5-28 

LAND ALIENATION - PROBABLE USE 
PERMIT  LAN0 

SITE  SPECIFIC STUDY AREA 

6raz i ng P r o j e c t  
Rat ing .  

"OPEN' A l i e n a t i o n  ( h a )  "CLOSED" A l i e n r t l o n  ( h a )  
A c t i v i t y  by F a r m  U n i t  by Farm J n l t   T o t a l  

e- 9 8 9 

0 
C 

n 
P 

A 

F 

8.5 

C 

M 
0 

P 

- - 
9.7 0.4 

G 

r 
I 

225.8 

1 

rl 

... 
'I 

To t a  1 
A l i e n a t i o n  
of  P e r m i t  
Land 

- - 
9.7 9.7 17.0 

4.0 
1.6 

279.3 
11.8 
35 .4  

1.6 
m i 3  rm 373.1  

C - C o n s t r u c t i o n  0 - O f f s i t e r  H - M i n e  P - P l a n t  1 - I n d i r e c t  

S8e F f g u r e   5 - 2   ( f o l d o u t )   f o r   d e r c r l p t i o n s .  

* *  F a r m  Unit Number. see F i g u r e  5 - 2  ( f o l d o u t )   f o r   l o c a t i o n .  

*** I n c l u d e s  8 . 9  ha  p r e s e n t   u s e   i r r i g a t e d   p a s t u r e .  

( ) I n a i c a t e s   a l i e n a t i o n   o u t r i d e   u p p e r  ~ d t  Creek Valley. 
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2543.6 h a  ( 6 2 8 5 . 4   a c r e s )   ( T a b l e   5 - 2 7 ) ,   a n d   t h a t  of  p r o b a b l e  permit 
r a n g e l a n d ,   3 6 4 . 2  ha ( 9 0 0 . 0   a c r e s )   e x c l u d i n g  t h e  8 . 9  ha (22 .0  ac re s )  
i r r i g a t e d  permit l a n d   ( T a b l e   5 - 2 8 ) .  The t o t a l   a l i e n a t e d   r a n g e l a n d  
of  3429.0 h a  ( 8 4 7 3 . 2   a c r e s )   a m o u n t s  t o  a b o u t   9 2   p e r c e n t   o f  t h e  t o t a l  
l a n d  a l i e n a t e d  by t h e  p r o j e c t .  The s p r i n g   r a n g e   a l i e n a t e d   i n c l u d e s  
409.6 h a  ( 1 0 1 2 . 1   a c r e s )  o f  deeded   l and ,   831 .7  ha ( 2 0 5 5 . 2   a c r e s )   o f  
l e a s e d   l a n d ,  a n d  63 .9  ha ( 1 5 7 . 9  a c r e s )   o f  permit l a n d   f o r  a t o t a l  o f  
1305 .2  h a  (3225 .2  ac re s )  which i s  35 p e r c e n t  o f  t h e  t o t a l   a l i e n a t e d  
l a n d  a n d  a p p r o x i m a t e l y  1 7  p e r c e n t   o f   t h e   p r o b a b l e   s p r i n g   r a n g e  
o f  the  Hat Creek b a s i n   ( T a b l e  5 - 1 6 ) .  

A summary o f  l a n d  a l i e n a t i o n  o f  p r o b a b l e   a g r i c u l t u r a l   u s e   i s   p r e s e n t e d  
in   Table   5 -29a  a n d  5-29b.  

A l t e r n a t e   P r o j e c t   S c h e m e s  

A compar ison  o f  t h e   a l i e n a t i o n   a t t r i b u t a b l e  t o  v a r i o u s   a l t e r n a t e .  
p r o j e c t   s c h e m e s   i s   p r e s e n t e d   i n   T a b l e  5-30. A l t e r n a t e   a c t i v i t i e s  
s o  e x a m i n e d   i n c l u d e   t h e   H a t   C r e e k   w a t e r   s u p p l y   r e s e r v o i r ,   a i r p o r t  
s i t e s  A a n d  C .  a n d  four  ash d i s p o s a l   s c h e m e s   ( i n c l u d i n g   t h a t   o f   t h e  
base   s cheme) .  

The H a t  Creek w a t e r   s u p p l y   r e s e r v o i r   a l t e r n a t e   ( p r o j e c t   f a c i l i t i e s  
007  a n d  008)  would.  i n  p a r t ,  r e p l a c e   t h e  Thompson w a t e r  s u p p l y  
s y s t e m .   I t  i s  n o t  c l e a r   e x a c t l y  h o w  t h i s   a l t e r n a t e  would a f f e c t  the 
b a l a n c e   o f   l a n d   a l i e n a t i o n   a s s o c i a t e d  w i t h  p r o j e c t   w a t e r   s u p p l y ,  b u t  
I t  i s  a p p a r e n t  t h a t  t h i s   a l t e r n a t e  w o u l d   i n c r e a s e   t h e   i m p a c t  o n  
p r o b a b l e   a g r i c u l t u r e   b e c a u s e   o f   t h e   i r r i g a t e d   l a n d ,   a b o u t   6 9 . 4  ha 
( 1 7 1 . 5   a c r e s )  t h a t  would  be a l i e n a t e d  i n  upper  Hat Creek v a l l e y .  

O f  t h e  t w o  a i r p o r t s ,   S i t e  A, t h e   p r e f e r r e d   p r o j e c t   s i t e ,   w o u l d  
a l i ena te   somewha t   more  l a n d  i n  t o t a l  b u t  t h e   l a n d   a l i e n a t i 3 n   i m p a c t s  
o n  p r o b a b l e   a g r i c u l t u r a l   u s e   w o u l d  be l e s s   s e v e r e   t h a n  t h a t  o f  
S i t e C  , where t h e  i a n d  a l i e n a t e d   w o u l d   h a v e   t h e   p o t e n t i a l  ,For t o m a t o e s ,  
a h i g h  v a l u e   c r o p .  



TABLE 5 - 2 9 a  

LAM0 ALIENAlION - PRODABLE  USE 

S I T E  SPECIFIC STUDY AREA 

BASE  SCHEUE SUMMARY 

L a n d   S t a t u s  
A c t i v l t y  
P r o J e c t  

C. 5 6 I 8 9 I I ( 1 R )  1 3  U n c l a s s .  Total  
'OPEN' A l i e n a t i o n  by Farm U n i t  ( h a )  

Deeded  and - 
Leased 
Irrigated Land 

C 2 . 1  - 
0 3 . 6  0.4 5 . 6   2 . 9   0 . 4   4 . 9   2 . 8  
tl- 
P 

- - - - - - - - - - - .  - 
I 
L 

20.6 
2 .  I 

Deeded  and 

Rangeland 
Leased 

2 .4  I 

4 4 . 6  

4 . 8  
e 
0 
w 

C- C o n s t r u c t l o r .  0 - Offsi tcr  M - Htne P - P l a n t  I - I n d i r e c t  

Farm Untt Number. s e e   f i g u r e  5 - 2  ( f o l d o u t )  f o r   l o c a t l o n .  



T A B L E  5 - 2 9 b  

LAND ALIENATION - PROBABLE USE 
S I T E  S P E C I F I C  SIUOY AREA 

B A S E  SCHEME  SUMHARV 

Land S t a t u s   P r o j e c t  
A c t i v i t y  

" C L O S E D "  A l i e n a t i o n  by Farm U n i t  ( h a )  

4. 5 6 1 8 9 l l ( 1 R )  13  uI l c1ars .  T o t a l  

Deeded  and C - - 
Leased 

5 . 3  
0 6 6 . 8   4 . 0   8 2 . 5  

5 . 3  

I r r i g a t e d  Land 
0 . 4  

M 
1 1 . 3  

9 0 . 6  
P 

1 4 . 2   1 2 . 5   2 5 . 5   1 4 2 . 8  

I 
7 . 3  

I. 
9 . 8   1 3 . 0  

- 
- 7 . 3  - - - - 1 x 3  T% - " 763 "izn 

Deeded  and C - - - 
Leased 1 1 . 4   6 6 . 2  - - 
Rangeland 

0 
M 1 1 6 . 8  

1 1 . 4   2 2 . 2  
6 8 1 . 2   8 6 2 . 4   2 4 1 . 9   2 . 8  - 1 . 2  

P 
2 0 0 . 3  

151.7  - - 
I 8 1 . 3  - 
L 

9 1 . 5  1 3 . 0  3 . 2  m4-7 
- 3 5 9 . 8 ,  

2% lamnm mm?e - " 
2 1 6 8 . 4  

1 3 8 . 4  

5 1 1 . 5  
2 0 7 . 9  

c 
0 
P 

mn-3 I 

Perm1 t 
Rangeland 

A 1  i e n a  Lion 0 17.4 - 
n 1 7 6 . 8  

1 5 3 . 0  
7 1 1 . 8   8 1 6 . 6  

0.4 
2 5 7 . 4  6 . e  

2 2 . 1   3 9 . 2  
!?.E 

1.6 5 . 2  

Y 1 5 1 . 7  - - 646 .4   36 .4  - - - iij.5 

I 1 3 . 0  9 8 . 7  15 .0  
L m 1.6 -L -_I_ - 

5 . 3  

C- C o n s t r u c t t o n  0 - O f f s i t a s  M - Mine P - P l a n t  I - I n d i r e c t  

Farm U n l l  Humbet. see f i g u r e  5 - 2  ( f o l d o u t )   f o r   l o c a t i o n .  



TABLE 5-30  

LAND ALIENATION - PROBABLE  USE 

ALTERNATE SCHEHES  COHPARISOH ( h a )  
S I T E  SPECIFIC STUD1 A R E A  

Alt. R e s e r v o i r   A t r p o r t r  

S i t e  A S i t e  C Bare  Scheme V e t   A l t e r n a t e  D r y  I Dry I I  
P6tP7 .5  P8.9 P I O - I 3  

Ash  Disposal   Schemer 

GD7toO8* (OAItOA4)  (OA3tOA6) P6tP7 
rAlt. P i p e l i n e  

l r r l g a t e d   C r o p  
Tomatoes 

Corn  
Cabbage 

Hay 
A l l  s e a s o n   p a s t u r e  

S p r i n g   G r a z i n g   R a t i n g * * * *  
A 

B 
C 

S u n o e r   G r a z i n g   R a t i n g * * * '  
F 

G 
H 

T o t a l  

0.8 

68.6 

1 . 5  
5 1 . 4  

0.8 

1.6 

i21.7 

29.5" 

13.0 

4 . 3  
3.0 

- 
49.8 

38.5*** 

16.2 

2 3 0 . 5  

7.3 
348.0 

71.6 

613.6  
- 
38.5 

- 

16.2 

396.3 2 5 5 . 9  ' 205.4 1 

8.3 26.7 1 3 . 4  

365.6 21.0 41.7 

- 71.6 - - 
858.0 303.6 260.5 

. P r c j c i i  ; a L i i i i y  coaer  ireb Appendix  0 ) .  

* *  Based  on S i t e  S p e c i f i c   S t u d y   A r e a  a n a l y t i c .  
*** Based o n  Local S t u d y   A r e a   s n a l y s l r .  
* ***  R e f e r   t o   f i g u r e   5 - 2   ( f o l d o L t )   f o r   d e s c r i p t i o n .  
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T h e   m o s t   s i g n i f i c a n t   a l i e n a t i o n   i m p a c t s   o f   t h e   f o u r   a s h   d i s p o s a l  

s c h e m e s   a r e  on  s p r i n g   r a n g e ,   w h e r e   f r o m  2 0 5 . 4  ha ( 5 0 8  a c r e s )   i n   t h e  
Dry Ash  Scheme I !  t o  3 9 6 . 3  ha ( 9 7 9  a c r e s )   i n   t h e   A l t e r n a t e  Wet 
Scheme a r e   a l i e n a t e d .   C o m p a r i n g   a l i e n a t i o n   i m p a c t s ,   t h e   t w o   d r y  
a s h   s c h e m e s   h a v e   s i m i l a r   i m p a c t s   a n d   w o u l d   b e   p r e f e r a b l e   f r o m   t h e  
s t a n d p o i n t   o f   a g r i c u l t u r e .  As t h e   a l t e r n a t e   w e t   s c h e m e   a l i e n a t e s  
e q u a l   o r   g r e a t e r   q u a n t i t i e s   o f   l a n d  i n  e v e r y   c a t e g o r y   o f   p r o b a b l e  
u s e   t h a n   t h e   o t h e r s ,  i t  i s  o b v i o u s l y   t h e   l e a s t   d e s i r a b l e   c h o i c e .  

( i i )   N o i s e  

‘Z 

a 

1 

1 

II 

r‘ 

A r e v i e w   o f   l i t e r a t u r e   i n d i c a t e d   t h a t   o n l y  a l i m i t e d   a m o u n t  o f  
d e f i n i t i v 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   i m p a c t  o f  n o i s e  on  

a g r i c u l t u r a l   o p e r a t i o n s .   A m e s ’ l   p o i n t s   o u t   t h a t   w h e n   a p p l y i n g  
c o m p a t i b i l i t y   c r i t e r i a ,  i t  s h o u l d   b e   k e p t   i n   m i n d   t h a t   a n i m a l s  
b e c o m e   c o n d i t i o n e d   t o   s o u n d   a n d   t h e s e   c o n d i t i o n e d   a n i m a l s   d o   n o t  
s h o w   t h e  same s t r e s s   s y m p t o m s   a s   a n i m a l s   t h a t   a r e   n o t   c o n d i t i o n e d  

G u i d e l i n e s   f o r   c o m p a t i b l e   a n d   m a r g i n a l l y   c o m p a t i b l e   s o u n d   l e v e l s  
f o r   a g r i c u l t u r e ,   i n c l u d i n g   a n d   e x c l u d i n g   l i v e s t o c k   p r o d u c . : i o n ,   a s  
g i v e n   i n   t h e   H a r f o r d ,   K e n n e d y ,   W a k e f i e l d   r e p o r t ”   a r e   s u m n a r i z e d  

f o l l o w i n g :  

1) L i v e s t o c k   F a r m i n g  
- m a x i m u m   c o m p a t i b l e   d a y - n i g h t   a v e r a g e  sound l e v e l ,  YDNL* 6 5  

- m a r g i n a l l y   c o m p a t i b l e   d a y - n i g h t   a v e r a g e   s o u n d   l e v e l ,  
r a n g e  YDNL 6 5 - 7 5 .  

2 )  A g r i c u l t u r e   w i t h  No L i v e s t o c k  
- m a x i m u m   c o m p a t i b l e   d a y - n i g h t   a v e r a g e   s o u n d   l e v e l ,  YDNL 7 5  
- m a r q i n a l l y   c o m p a t i b l e   d a y - n i g h t   a v e r a g e  sound l e v e l   r a n g e ,  

YDNL 7 5 - 8 5 .  

* YONL ( y e a r l y   d a y   n i g h t   a v e r a g e   s o u n d   l e v e l )  - t h e   l o g a r i t h m i c  
a v e r a g e   o f   t h e   d a y   n i g h t   a v e r a g e   s o u n d   l e v e l   o v e r  a f u l l  
y e a r .   ( F o r   m o r e   c o m p l e t e   d e f i n i t i o n   o f  n o i s e  l e v e l  
p a r a m e t e r s ,   c o n s u l t   r e f e r e n c e ’ O ) .  

9‘ 
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The  impact  of  construction  noise on agriculture  would  be  minimal. 
For  exanple,  during  the  first  year  of  the  project,  when  the  peak 
construction  noise  would  occur,  the  cattle-grazing  criteria  of 
YDNL 65 would  only  be  exceeded  within  about 150  m (500 ft.) of 
the  project  activity  areas  of  the  north  va’lley  dump  and  access 
road,  respectively. ’’ However,  ranch  fencing  would  probably  be 
installed  within  about 50 to  100 m (160 to 330 ft.) of the  pit a n d  
dump  operations,  thus  precluding  cattle  grazing i n  those  ~otential 
noise  impact areas.’O 

( i i i )  Oust  Emissions 

The  soils  within  the  Site  Speci 

be  reduced 0 
chemicals. 

Photosynthes 
or  partially 

fir Study Area  are  moderatcly  to 
highly  susceptible  to  dusting.  As a result,  dusting  will  be a 
potentizl  problem  attendant  the  construction o f  a l l  facilities  and 
roads.  The  amount  of  dust  produced  by  construction  activities  could 

1y spraying  disturbed  soils  with  water or dust  suppression 

is  of  vegetation  can  be  restricted  by  dust  that  covers 
covers  leaf  surfaces. In an  arid  environment,  such a s  

the  Site  Specific  Area,  where  rainfall  does  not  often  wash  the  plants, 
dust  coverage  could  reduce  plant  productivity.  Information o n  such 
l o s s e s  w a s  n o t  available  since  such  conditions  are  not cas)' to 
quantify.  Reduced  photosynthesis  activity would not  be a rroblem 
with  agricultural  crops  of  the  area  since  they  are  irrigated  and 
removal of the  dust  from  the  plants  would  occur.  However,  heavy 
dusting  of  agricultural  crops  during  field  drying  or  while  being 
stored  would  reduce  their  value. 

The  effect  of  dust o n  livestock is not  well  defined. I t  is felt by 
some  animal  scientists  that  livestock  exposed  to  dust  could  be  more 
prone  to  respiratory  disease.  However,  studies are not available to 
substantiate  this  feeling, 
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C o n s i d e r i n g   t h e   g e n e r a l l y   l o c a l i z e d   d i s t r i b u t i o n  o f  d u s t i . i g   t h a t  
w o u l d   b e   a t t r i b u t a b l e   t o   c o n s t r u c t i o n   a c t i v i t i e s   a n d   t h a t   d u s t i n g  
c o u l d   b e   r e d u c e d   b y   d u s t   s u p p r e s s i o n   t e c h n i q u e s ,  i t  i s  p e r c e i v e d  
t h z t   t h e   i m p a c t   o f   d u s t   o n   a g r i c u l t u r e   w o u l d   n o t   b e  a s i g n i f i c a n t  
p r o b l e m .  

( i v )   P h y s i c a l   B a r r i e r s  

W i t h o u t   m i t i g a t i o n   t h e   p r o j e c t   w o u l d   i m p o s e   s i g n i f i c a n t   b a r r i e r  
i m p a c t s   o n  a t  l e a s t   s i x   o f   t h e   m a i n   f a r m   u n i t s   w i t h i n   t h e   L o c a l  
S t u d y   A r e a   b y   r e s t r i c t i n g   a n i m a l   a n d   v e h i c l e   m o v e m e n t .   F a r m   u n i t s  

4 ,  5 ,  6 ,  7 a n d  8 w o u l d   b e   a f f e c t e d   b y   t h e s e   b a r r i e r   i m p a c t s .  

T h e   g r e a t e s t   i m p a c t s   d u e   t o   b a r r i e r s   w o u l d   b e   a s s o c i a t e d   w i t h  
f a r m  u n i t  5 w h e r e   p r o j e c t   f a c i l i t i e s   w o u l d   r e s t r i c t   a c c e s s  t o  
f o u r  s e p a r a t e   a r e a s   o n   d e e d e d   l a n d   a n d   r e s t r i c t   a c c e s s   t o  2 1  
s e p a r a t e   a r e a s  on  l e a s e d   l a n d .  For f a r m  u n i t  7 ,  p r o j e c t   f d c i l i t i e s  
w o u l d   r e s t r i c t   a c c e s s  t o  f i v e   s e p a r a t e   a r e a s   o n   d e e d e d   l a n d   a n d  
r e s t r i c t   a c c e s s   t o   f i v e   s e p a r a t e   a r e a s   o n   l e a s e d   l a n d .   T h e r e  

w o u l d   b e  15 o t h e r   s e p a r a t e   l a n d   a r e a s   a m o n g   t h e   r e m a i n i n g   t h r e e  
f a r m   u n i t s   t h a t   w o u l d   b e   a f f e c t e d   b y   b a r r i e r   r e s t r i c t i o n s ,  

I n   g e n e r a l ,  s o  l o n g   a s   a p p r o p r i a t e   m i t i g a t i o n   m e a s u r e s   a r e  i m -  

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

l a n d s   a f f e c t e d .   M i t i g a t i o n   a s p e c t s   a r e   d i s c u s s e d   i n   m o r e   d e t a i l  
i n   S e c t i o n   6 . l ( a )   ( i i i ) .  

.* 

a 
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( c )   O p e r a t i o n  

( i )   S t a c k   E m i s s i o n s  

A.  S u l f u r   D i o x  

P r e s e n t   U s e  

i d e / N i t r o g e n   D i o x i d e  

T h e   E n v i r o n m e n t a l   R e s e a r c h   a n d   T e c h n o l o g y   r e p o r t ”   a n d   t h e   R u n e c k l e s  
r e p o r t ’   w e r e   t h e   p r i m a r y   d o c u m e n t s   r e v i e w e d   i n   t h e   a s s e s s m e n t   o f  
a i r   e m i s s i o n   i m p a c t s .   T h e s e   r e p o r t s   p r o v i d e   p r o j e c t i o n s  of a i r  
e m i s i o n   p a t t e r n s   a n d  i n j u r y  t o   v e g e t a t i o n   f o r   t h r e e   d i f f e r e n t  

e m i s s i o n   c a s e s  - t h e   3 6 6  m s t a c k   F l u e  Gas D e s u l f u r i z a t i o n   ( F G D )  

a i r   q u a l i t y   m o d e l ,   t h e   3 6 6  m s t a c k   M e t e o r o l o g i c a l   C o n t r o l   S t r a t e g y  

(MCS) a i r   q u a l i t y   m o d e l ,   a n d   t h e  244 m s t a c k  M C S  a i r   q u a l i t y   m o d e l .  

T h e r e   a r e   n o   r e g i o n a l   i m p a c t s  o n  v e g e t a t i o n   i d e n t i f i e d   f o r   t h e  

s t a c k   e m i s s i o n s   o f   a n y   o f   t h e  ERT m o d e l s   a s s e s s e d .   T h e   i m p a c t s  
i d e n t i f i e d   w e r e   o f  a l o c a l   n a t u r e   a n d   w e r e   a d d r e s s e d  on t h e   b a s i s  of 
t h e   L o c a l  Study A r e a .  

c 
No s i g n i f i c a n t   i m p a c t s   w e r e   i d e n t i f i e d   f o r   t h e  366  m s t a c k  F G D  m o d e l .  

L 

c 

T h e   a m o u n t  o f  p r e s e n t l y   i r r i g a t e d   l a n d   t h a t   l i e s  w i t h i n  air e m i s s i o n  
r e c e p t o r   s e c t o r s   ( a s   p e r   t h e  ERT air q u a l i t y   m o d e l s )   s u b j e c t   t o  
p o t e n t i a l   i m p a c t s   f r o m   a i r   e m i s s i o n s   o f   t h e   t w o  M C S  s y s t e m s ’   i s  
p r o v i d e d   i n   T a b l e   5 - 3 1 .   T h e   a n t i c i p a t e d   a v e r a g e   i m p a c t s  w i t h i n  
e a c h   s e c t o r   i n   t e r m s   o f   p e r c e n t   i n j u r y   t o   a l f a l f a   f o r   t h e   t w o  M C S  
s y s t e m s   a r e   p r o v i d e d   i n   T a b l e   5 - 3 2 .   T h e   e f f e c t i v e   i m p a c t s   ( ( d e r i v e d  
f r o m   T a b l e s   5 - 3 1   a n d   5 - 3 2 )  on p r e s e n t l y   i r r i g a t e d   l a n d   w i t h i n   t h e  
L o c a l   S t u d y   A r e a   f r o m  S O 2  a n d  N O 2  e m i s s i o n s   o f   t h e   t w o  MCS S y s t e m s  
a r e   s h o w n  i n  T a b l e   5 - 3 3 ,   a n d   a r e   b r o k e n   d o w n  i n  t e r m s  o f  t h e  
f o l l o w i n g   a r e a s :   H a t   C r e e k   v a l l e y ,   P a v i l i o n   a r e a ,   A r r o w s t o n e  

H i l l s   a n d   C o r n w a l l   H i l l s .  

c 
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T A B L E  5 - 3 1  

S O 2  AN0 NO2 EMISSIONS 

P R E S E N T  AN0 P O T E N T I A L  I R R I G A T E D  L A N D  
SUBJECT T O  POTENTIAL  IMPACT (krn’)  

L O C A L  STUDY A R E A  

C L I  A g r i c u l t u r a l  L a n d  C a p a b i l i t y  Class** 

S e c t o r   I r r i g a t i o n *  1 2  3  4  5 
P r e s e n t  

6 
5 

12 

1 3  

20  
14  

23 
4 3  
44 
45 
52 

8 6  
8 5  

93  
94  

1 1 6  
107  

1 2 5  

1 2 6  

**  
**t 

0 .64  

1 .49  
1 . 1 6  

1 . 5 6  

0 .06  - 
- 

0.33 - 

0 . 7 9 * * *  
1 . 3 0  

0 . 2 4  
1. o o * * *  

- 
2 . 6 5  
1 . 4 3  

0 . 6 5  
3 .74  - 
1 .12* * *  
3 .22  - 
2 .53***  
0 . 3 0   5 . 2 2  - - - - - - - - 
0 . 4 7  - - - 
9 .25  
1 . 7 2  

0 . 2 0  
1 0 . 9 0  

2 .60  - 
0 . 4 6  - 

- 4 .27  

From F i g u r e  4 - 9  
From F i g u r e  4 - 7  
I n d i c a t e s   l a n d   t h a t   i s   p r o b a b l y   l e s s   s u i t a b l e  t h a n  
i n d i c a t e d  b y  C L I  c l a s s ,   b a s e d  o n  c l i m a t e   d a t a .  
( F i g u r e  4 - 7  l e g e n d ) .  
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T A B L E  5 - 3 2  

a 
.I) 

c 

S O 2  A N 0   N O 2   E M I S S I O N S  

A V E R A G E   P O T E N T I A L   P E R C E N T   I N J U R Y   F O R   A L F A L F A  

L O C A L   S T U D Y   A R E A  

S e c t o r  3 6 6  m S t a c k *  244  m ! ; tack* 

6 
5 - 2 

12  
2 

13  
1 4  

5  4 
10 10 

2 0  
2 3  

+ 1 

4 3  1 
44 

2 

4 5  
1 3 

52 
2 

05 
1 

86 
3 

9 3  
3 

9 4  
7 

107 
7 

116 1 
1 

1 2 5  1 
6 

1 2 6  
3 
1 

- - + 

+ + 

- 
- - - - - - 

- 

1-10 

.+ Possible  beneficial  effect o f  S O 2  on growth 
Meteorological C o n t r o l  Strategy Air Quality M o d e l s  
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TABLE 5 - 3 3  

S O 2  A N D  N O 2  E M I S S I O N S  

EFFECTIVE  IMPACT O N  PRESENTLY IRRIGATED A N D  CL I   IRRIGABLE LANDS ( h a )  

LOCAL STUDY AREA 

H a t   C r e e k *   P a v i l i o n *   A r r o w s t o n e *   C o r n w a l l *   T o t a l  
V a l   l e y   A r e a  H i l l s  Hills 

3 6 6  m S t a c k * *  
8 . 7  - - 
2 . 5  

3 1 . 8  - 

244  m S t a c k * *  
P r e s e n t   U s e  11.1 - 5 . 6  - 
C L I  1 
C L I  2 
C L I  3 5 - 
C L I  4 3 4 . 2  0.9 
C L I  5 

5 4 . 4  - 3 3 . 3  

- - - 3 . 3  

1.4 7 . 5  
1 4 . 8  

4 ..3 

- - - - 

5 3 . 5  

* R e c e p t o r   s e c t o r s   s u b j e c t   t o   p o t e n t i a l   i m p a c t :  
H a t   C r e e k   V a l l e y :   5 , 6 , 1 2 , 1 3 , 1 4 , 2 0 , 4 3 , 5 2  
P a v i l i o n   A r e a :   4 4 , 4 5  
A r r o w s t o n e   H i l l s :   8 5 , 8 6 , 9 3 , 9 4  
C o r n w a l l   H i l l s :   1 0 7 , 1 1 6 , 1 2 5 , 1 2 6  

**  M e t e o r o l o g f c a l   C o n t r o l   S t r a t e g y  Air Q u a l i t y   M o d e l s .  

8 .7 
- 1  

'16.7 

3 *  - 3, 
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The  H a t  C r e e k   v a l l e y   r e c e i v e s   t h e   l a r g e s t   e f f e c t i v e   i m p a c t s   o n  

p r e s e n t   i r r i g a t e d   l a n d   w h i c h   r a n g e   f r o m   8 . 7   t o  11.1 h a   ( 2 1   t o   2 7  
a c r e s )   f o r   t h e   3 6 6  m s t a c k  M C S  m o d e l   t o   t h e   2 4 4  m s t a c k  M C S  m o d e l  
r e s p e c t i v e l y .   T h e r e   a r e   a p p r o x i m a t e l y  1100 h a   ( 2 7 1 8   a c r e s )  o f  
p r e s e n t l y   i r r i g a t e d   l a n d   i n   t h i s   a r e a   w h i c h   m e a n s   t h a t   t h e   e f f e c t -  
i v e   e m i s s i o n   i m p a c t s   w o u l d   b e   a b o u t   o n e   p e r c e n t   o f   t h i s   t o t a l .  
T h e   e f f e c t i v e   i m p a c t   o n   C L I   i r r i g a b l e   l a n d s   w o u l d   b e   s o m e w h a t  

g r e a t e r ,   u p   t o   9 3   h a   ( 2 2 9   a c r e s )   i n   t h e   2 2 4  m s t a c k   c a s e .  

T h e   P a v i l i o n   a r e a ,   w h i c h   i n c l u d e s   a l l   a r e a s   n o r t h   a n d   n o r t h e a s t  
o f   t h e   t o w n   o f   P a v i l i o n ,   w o u l d   r e c e i v e   n o   i m p a c t   o n   p r e s e n t  u s e  

a n d   a b o u t   0 . 9   h a   ( 2   a c r e s )   w o u l d   b e   t h e   e f f e c t i v e   i m p a c t s   o n   C L I  
i r r i g a b l e   l a n d s   i n   t h e   2 2 4  m s t a c k   c a s e .  

i n   t h e   A r r o w s t o n e  Hills a r e a ,   w h i c h   i n c l u d e s   t h e   l a n d   w i t h i n   a n d  
n o r t h e a 5 t   o f   t h e   P o n a p a r t e   v a l l e y ,   n o   i m p a c t s   w o u l d   o c c u r   f r o m   t h e  
3 6 6  m s t a c k   c a s e   b u t   s i g n i f i c a n t   e f f e c t i v e   i m p a c t s   w o u l d   o c c u r   i n  
t h e   2 4 4  m s t a c k   c a s e ,   t h e s e   b e i n g   5 6   h a   ( 1 3 8   a c r e s )   o f   p r e s e n t l y  
i r r i g a t e d   l a n d   a n d   9 2   h a   ( 2 2 8   a c r e s )   o f   C L I   i r r i g a b l e   l a n d s .  

I n   t h e   C o r n w a l l  Hills a r e a   w h i c h   i n c l u d e s   l a n d s   s o u t h   o f   t h e   B o n a -  
p a r t e   v a l l e y   a n d   e a s t   o f   t h e   H a t   C r e e k   v a l l e y ,   n o   i m p a c t   o n   p r e s e n t l y  
i r r i g a t e d   l a n d   w o u l d   o c c u r .   T h e   e f f e c t i v e   i m p a c t s   o n   C L I   i r r i g a b l e  
l a n d s   w o u l d   b e   4 . 6   h a  (11 a c r e s )   a n d   2 6 . 6   h a   ( 6 6   a c r e s )  i n  t h e   3 6 6  m 
s t a c k  a n d  2 4 4  m s t a c k   c a s e s   r e s p e c t i v e l y .  

An a n a l y s i s  w a s   d o n e   r e g a r d i n g   t h e   e x p e c t e d   i m p a c t   o f   s t a c c .   e m i s s i o n s  
o n   t h e   v e g e t a t i o n   o f   r a n g e l a n d s   w i t h i n   t h e   L o c a l   S t u d y  Arm. The  
d e t a i l s   o f   t h i s   a n a l y s i s   a r e   i n c l u d e d  i n  t h e  Phys icaZ  Habi ta t   and  
R a n g e   V e g e t a t i o n  r e p o r t "   t h a t  w a s   p r e p a r e d  a s  p a r t   o f   t h e   o v e r a l l  
e n v i r o n m e n t a l   s t u d i e s .   T h i s   a n a l y s i s   w a s   b a s e d   o n   t h e  ERT"  and 
R u n e c k l e s '   r e p o r t s   a n d   i s   s u b j e c t   t o   t h e   l i m i t a t i o n s   o f   t h e s e  
r e p o r t s .   T h e   m a j o r   l i m i t a t i o n   w a s   t h a t   i n f o r m a t i o n  was n o t   a v a i l a b l e  
o n   t h e   d o s e - r e s p o n s e   c h a r a c t e r i s t i c s   o f   m o s t   r a n g e   g r a s s   s p e c i e s  
f o u n d   w i t h i n   t h e   L o c a l   S t u d y   A r e a   a n d   t h e r e f o r e  i t  was i m p o s s i b l e  
t o   p r e d i c t   w i t h   a n y   m e a n i n g f u l   a c c u r a c y   t h e   i m p a c t   o n   t h e s c . s p e c i e s .  
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?oc p r a t e n s i s  was t h e  o n e  r a n g e  g r a s s   s p e c i e s  f o r  w h i c h   i n j u r y  
p r e d i c t i o n s   w e r e   m a d e .  No s i g n i f i c a n t   i n j u r y  was p r e d i c t e d   d u e  t o  
a i r   e m i s s i o n s   o f  366 m s t a c k  FGO a i r   q u a l i t y  m o d e l ;  1 . 7  k m z / y r .  
(0.7 d i Z / y r )   o f   s p e c i e s  c o v e r  w i t h  a n  i n j u r y   l e v e l   b e t w e e n  1 t o  7 
p e r c e n t  was p r e d i c t e d  t o  be a f f e c t e d  b y  t h e   e m i s s - i o n s  of'  t h e  366 
m s t a c k  M C S  a i r   q u a l i t y  model;. and 2 . 2  km2/yr (0.8 mi2/yr) of 
species  cover w i t h  a n  in jury   l eve l  between 1 to  14.4  percent was 
predicted t o  be af fec ted  by the emissions o f  the  Z& m s tack MCS 
a i r   q u a l i t y  modei . O t h e r   q u a n t i t a t i v e   i n j u r y   p r e d i c t i o r s   f o r  a 
few  woody v e g e t a t i o n   s p e c i e s   i m p o r t a n t  t o  l i v e s t o c k ,   i n c l u d e d   i n   t h e  
T E R A  r e p o r t * * ,  a r e  o f   l e s s   m a g n i t u d e   t h a n  f o r  ?oc prcrensis. T h e  
s i g n i f i c a n c e  o f  t h e s e   r e s u l t s   . w i t h   r e s p e c t  t o  l i v e s t o c k   u s e  o f  t h e  
r a n g e  r e s o u r c e   i s  n o t  e s t i m a b l e   d u e  t o  t h e   l a c k   o f   i n f o r m a t i o n   f o r  
o t h e r   r a n g e   s p e c i e s .  

P r o b a b l e  U s e  

The a n t i c i p a t e d   i m p a c t s  o f  S O z / N O z  s t a c k  e m i s s i o n s  o n  t h e   p r o b a b l e  
a g r i c u l t u r a l  use o f  t h e   u p p e r   H a t  Creek v a l l e y  was a s s e s s e d   i n  a 
m a n n e r   s i m i l a r  t o  t h a t  f o r  p r e s e n t   u s e   w i t h   t h e   r e s u l t s   p r o v i d i n g  
i n p u t  t o  t h e  p r o j e c t i o n   o f   p r o b a b l e   a g r i c u l t u r a l   u s e   w i t h  t h e  
p r o j e c t   ( s e e   S e c t i o n  5 . 3 ) .  

" 

T h e   p r o b a b l e   i r r i g a t e d   l a n d  t h a t  w o u l d  be s u b j e c t  t o  p o t e n t i a l  
i m p a c t   f r o m  S O z / N O t  e m i s s i o n s   i s  shown  in   Table  5 - 3 4 .  T i i s   l a n d  
i s   s u b d i v i d e d  f o r  t h e   d e e d e d  a n d  l e a s e d   c o m p o n e n t  o f  e a c l   f a r m  
u n i t  o n  t h e   b a s i s  o f  t h e   p r o b a b l e   i r r i g a t e d   u s e   c a t e g 0 r i . s  o f  h a y ,  
a l l - s e a s o n   p a s t u r e  a n d  s p r i n g   p a s t u r e .  

Effective  impacts  (Table 5-35) were obtained by multiplying  the  poterlt ial  
percent i n j u r y  for   a l fa l fa   ( see   Table  5-32) by the area of probable   f r r igated 
l and  (see  Table  5-34)  for each sec to r .  



TABLE 5 - 3 4  

S O 2  AND N O 2  E M I S S I O t i S  - 
PROBABLE I R R I G A T E D  LAND S U B J E C T  1 0  PCTENTIAL I M P A C T  ( h a )  

U P P E R  H A T  C R E E K  VALLEY 

C r o p   T y p e   S e c t o r   F a r m  U n i t  Number*  

D L D L D L D L D L 
1 2 3 5 5 T o t a l  

Hay 5 
f i  

1 ,** 
1 3  
14 

26  - 
6 8  - 

5 -  
5 -  

- - 

23  - 
27 - 

1 -  
- - 

- - 

- - 
1 1 2  - 
1 1 2  - 
- - 

53 

147 
9 5  

1 5 4  
5 

* See F i g u r e  5 - 2  ( f o l d o u t )   f o r   l o c a t i o n .  
* *  T h e   o n l y   i m p a c t   i d e n t i f i e d   f o r   s e c t o r  12 I"-, r o s s i h l e   b e n e f i c i a l   e f f e c t  i n  t h e   2 4 4   i n  M C S  m o d e l  
D D e e d e d  L L e a s e d  



TABLE 5 - 3 5  

SO2 AND N O 2  E M I S S I O N S  

A V E R A G E  EFFECTIVE I M P A C T  O N  PROBABLE I R R I G A T E D  LAND ( h a )  
U P P E R  HAT C R E E K  VALLEY 

F a r m   U n i t   N u m b e r *  
1 2 3  4 

D L D D D L T o t a l  

366 m Stack::, 

Hay 0.75 0.05 1.8  5.6 - 8 . 2 0  
A l l - S e a s o n   P a s t u r e  0 . 1 5  - - - 
S p r i n g   P a s t u r e  0 . 3  

0.05 0 . 2 0  - 0 . 9  2.85 - 0.15 
1 .2   0 .15   0 .05   2 .7   8 .45  0 .05  

4 .20  
12 .60  

- 

T o t a l  

244 m S t a c k * *  

Hay 2.58 - 1.04  1 .52  4 .48 - 
A l l - S e a s o n   P a s t u r e  0.58 

9.62 
- - - 0 . 0 4   0 . 8 2  

S p r i n g   P a s t u r e  
0 . 2  

1 .08  0.5 - 
T o t a l  

0.6 
4 .24   0 .5   1 .84   2 .28   6 .76   0 .04   15 .66  

0.76 2.28 5.22 

- *  See F i g u r e  5 - 2  ( f o l d o u t )   f o r   l o c a t i o n .  * *  M e t e o r o l o g i c a l  C n n t r n l  St_rate:y P.ir Cn,!ity x z d s ] ~ .  
* * *  T h i s   c a s e   w a s   u s e d  t o  c a l c u l a t e   t h e  " w i t h "  c a s e   f o r   H a t   C r e e k   b a s i n .  
( 1 I n d i c a t e s   a r e a   t h a t   w o u l d   b e   d o w n g r a d e d   t o   g r a z i n g   c l a s s   " E "   ( i n c l u d e d  i n  b r a c k e t e d   n u m b e r )  
D Deeded  
L L e a s e d  
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The   366  m a n d  2 4 4  nl s t a c k s   h a v e   e f f e c t i v e   i m p a c t s   o n   p r o b a 3 l e  
i r r i g a t e d   l a n d   o f   t h e   u p p e r   H a t   C r e e k   v a l l e y  o f  a b o u t   1 3   a n d   1 6   h a  
( 3 1   a n d   3 9   a c r e s )   r e s p e c t i v e l y .   F a r m   u n i t s  1 a n d  4 w o u l d   : - e c e i v e  
t h e   h i g h e s t   i m p a c t s ,   c o n t a i n i n g  7 8  p e r c e n t   a n d  7 1  p e r c e n t   o f   t h e  
e f f e c t i v e   i m p a c t s   f r o m   t h e   3 6 6  m a n d  2 4 4  m s t a c k s   r e s p e c t i v e l y .  

B. T r a c e   E l e m e n t s  

T h e   c o n c l u s i o n   r e a c h e d   b y  ERT i n   t h e i r   r e p o r t   o n   t r a c e   e l e r l e n t s  
i s   t h a t  " r e l e a s e  of t r a c e   e l e m e n t s  from c o a l  min i , : y  a n d  e l f ! c t r < c  
power g e n e r a t i n g   c c t i v i t i e s  of the i lnt  Creck  p r o j e c t  is no7: e z p c c t e ?  

t o  be  d e t r i m e n t a Z  t o  t e r r e s t r i a l  o r  a q u a i i c   e c a s y s t e c s .  7 3  On t h e  
b a s i s   o f   t h i s   r e p o r t ,  n o  s i g n i f i c a n t   i m p a c t s  f r o m  t h e   e m i s : , i o n   o f  
t r a c e   e l e m e n t s   f r o m   t h e   p o w e r   p l a n t   s t a c k   o n   t h e   a g r i c u l t u r a l   r e -  
s o u r c e  a r e  e x p e c t e d .  

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

s i n c e   t h e y   p r e s e n t l y   e x i s t  a t  c e r t a i n   s i t e s   a t   t h a t  may 
b e   h a r m f u l  t o  l i v e s t o c k   o r   w i l d l i f e   t h a t   f e e d   o n   t h e   v e g e t a t i o n  
g r o w i n g  o n  t h e s e   s o i l s .  A s  w e l l ,   s i n c e   f l u o r i n e   t e n d s  t o  b e  
a c c u m u l a t e d   b y   v e g e t a t i o n   a n d   c a n   h a v e   a d v e r s e   e f f e c t s   o n  1 
s t o c k ,   t h e r e   w o u l d   b e  a need t o  m o n i t o r  t h e  l e v e l s  o f  a r s e n  
s e l e n i u m   a n d   f l u o r i n e   i n   t h e   s o i l s   a n d   v e g e t a t i o n   p r i o r   a n d  
o p e r a t i o n   o f   t h e   p r o p o s e d   p o w e r   p l a n t .  

i v e -  

i c ,  
d u r i n g  

( i i )   C o o l i n g   l o w e r   E m i s s i o n s  

T h e   c o o l i n g   t o w e r   e m i s s i o n s   a r e   n o t   e x p e c t e d  t o  h a v e   a n   a d v e r s e  
e f f e c t   o n   t h e   a g r i c u l t u r a l   r e s o u r c e .   T h i s   a s s e s s m e n t  was b i l s e d  

o n   t h e  E R l  r e p o r t   o n   c o o l i n g   t o w e r s   w h i c h   s t a t e s  " c o o l i n g  touelas 
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will no t   be  a s i g n i f i c a n t   s o u r c e  of t r a c e   e l e m e n t s  t o  t e r r e s t r i a l  
a n d  a q u a t i c   e c o s y ~ t e m s " ~ '  and  the  Runeckles  report  which  states 
that " c o o l i n g   t o w e r   e m i s s i o n s   a r e   e x p e c t e d   t o   h a v e   m i n i m a l   a d v e r s e  
e f f e c t s   o n   v e g e t a t i o n .  

e 
II 1 

* 
Calculations  on  the  amount  of  salt  that  would  be  added  to  the  land 

d as a result  of  the  cooling  tower  emissions  showed  that  this  amount 
would be very  small  in  comparison  to  the  amount  that  would  be 
added if the  land  were  irrigated  with  water  from  Hat  Creek  or 
Thomoson  River. 

r 

J 

( i i i )  Was 

The  waste  disposal 
the l o s s  of  agricu 

am 

te  Disposal 

impact on agriculture  included  consideration of 
ltural  land,  the  possible  leaching of deleterious 

a materials  from  these  waste  disposal  areas  and  the  land  disposal of 
sewage  wastes. 

,I 

I 

1 

c 

Y 

- 

The  direct  loss  of  land 
was  presented  in  Section 
on  trace  elements73  the 
result  in  the  release  of 
affect  agriculture.  The 
benefit  to  agriculture s 
water. 

i 

ue  to  alienation by waste  disposal  facilities 
5.2(b)(i). On the basis of the ERT report 
eaching  of  waste  disposal  areas  would  not 
trace  elements  at a level  that  would 
land  application of sewage  would  provide a 
nce  it  would  provide  both  nutrients  and 

( i v )  Noise 

The maximum  noise  impacts  from  the  project  are  expected  during  full 
plant  and  mine  operation.  However,  as  outlined  in  Section 5.2(b)(ii) 
which  considered  the  impact  of  noise  during  construction,  livestock 
become  accustomed  to  noise  and,  in  general.  the  impact o n  agricul- 
ture  would be minimal. 
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D u r i n g   t h e   o p e r a t i o n   p h a s e   t h e   n o i s e   l e v e l   c r i t e r i a   o f  YDNL 6 5  
w o u l d   b e   e x c e e d e d   o v e r  a s m a l l  a r e a   e a s t   o f   t h e   p l a n t   b u t   a s   t h i s  
a r e a   i s   n o t   h i g h l y   p r o d u c t i v e   g r a z i n g   l a n d ,   t h e   i m p a c t   o n   g r a z i n g  
f r o m   p l a n t   o p e r a t i o n  i s  c o n s i d e r e d   i n s i g n i f i c a n t .   H o w e v e r ,   t h e  
a r e a   i m m e d i a t e l y   a d j a c e n t   t h e   p i t   a n d   c o a l   p r e p a r a t i o n   a r e a   w o u l d  
b e  o f  some c o n c e r n   t o   a g r i c u l t u r e .  I t  w a s   e s t i m a t e d ”   t h a t   l i v e -  
s t o c k   g r a z i n g   w o u l d   b e   i n c o m p a t i b l e   w i t h   n o i s e   f r o m   t h e   m i n e   w i t h i n  

a p p r o x i m a t e l y   6 0 0  m ( 1 9 6 9   f t )  o f  t h e  rim o f   t h e   p i t .   R a n g e   f e n c i n g  
w o u l d   c o r d o n   o f f   t h e   a r e a s   b e t w e e n   t h e   p i t   a n d   t h e   t w o   m a j o r   w a s t e  

d u m p s   a n d   a l s o  all t h e   o t h e r   a r e a   w i t h i n   a b o u t  100 m ( 3 3 0  F t )   o f  
t h e   p i t  rim t h u s   r e d u c i n g   t h e   p o t e n t i a l   i m p a c t   a r e a .  

T h e   i m p a c t   i s   n o t   c o n s i d e r e d   a s   a n   o u t r i g h t   l o s s ,   b u t -   r a t h e r  some 
l o s s   i n   p r o d u c t i v i t y .  A r e d u c t i o n   i n   t h e   u s e   o f   t h e   g r a z i n g   r e s o u r c e  
w o u l d   p r o b a b l y   o c c u r   s i n c e   t h e   a n i m a l s   m a y   b e   r e l u c t a n t   t o   g r a z e  
t h i s   a r e a   a s   i n t e n s i v e l y   a s   a r e a s   f u r t h e r   a w a y   f r o m   t h e   p i t  rim. 

( v )   D u s t   E m i s s i o n s  

T h e   o p e r a t i o n   p h a s e   o f   t h e   p r o j e c t   w o u l d   h a v e   d u s t   p r o b l e m : ,   s i m i l a r  
t o   t h o s e   o u t l i n e d   f o r   t h e   c o n s t r u c t i o n   p h a s e   w i t h   s i m i l a r   p o t e n t i a l  
i m p a c t s   o n   a g r i c u l t u r e .   T h e s e   i m p a c t s   c a n   b e   r e d u c e d   t h r o u g h   t h e  

u s e   o f   d u s t   s u p p r e s s i o n   t e c h n i q u e s .  

( d )   D e c o m m i s s i o n i n g  

T h e   d e c o m m i s s i o n i n g   p h a s e  o f  t h e   p r o j e c t   w o u l d   t a k e   p l a c e   w h e n   t h e  
p l a n t   a n d   m i n e   a r e   n o   l o n g e r   i n   o p e r a t i o n .   D u r i n g   t h i s   p h a s e   t h e  
f a c i l i t i e s   w h e r e v e r   p o s s i b l e   w o u l d  b e  r e m o v e d   w i t h   t h e   e x c e p t i o n   o f  
t h o s e   t h a t   w o u l d   b e   u s e d   f o r   a n   a l t e r n a t e   f u n c t i o n .   P o s s i b l e  
a l t e r n a t e   f u n c t i o n s   w o u l d   b e   t h e  u s e  o f   t h e   w a t e r   p i p e l i n e   f r o m   t h e  
T h o m p s o n   R i v e r   a n d   t h e   v a r i o u s   r e s e r v o i r s   t o   p r o v i d e   i r r i g a t i o n  

w a t e r .   F i n a l   l a n d   r e c l a m a t i o n   w o u l d   b e   c a r r i e d   o u t   d u r i n g   , t h i s   p h a s e  

a n d   a l l   r e v e g e t a t i o n   w o u l d   b e   c o m p l e t e d .  
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T h e   i m p a c t  o f  d e c o m m i s s i o n i n g   o n   a g r i c u l t u r e   w o u l d   p r o b a b l y   b e  
p o s i t i v e .   T h i s   c o n c l u s i o n  i s  b a s e d  o n  t h e   p r e m i s e   t h a t  some l a n d  
a l i e n a t e d   b y   t h e   p r o j e c t   w o u l d  b e  r e t u r n e d   t o   a g r i c u l t u r a l   p r o d u c t i o n ,  
t h a t   p h y s i c a l   b a r r i e r s   w o u l d   l a r g e l y   b e   r e m o v e d   a n d   t h a t   a d d i t i o n a l  
w a t e r   m i g h t  b e  a v a i l a b l e   f o r   i r r i g a t i n g   p r e v i o u s l y   n o n   i r r i g a t e d  
l a n d s  i f  u s e  o f   p r o j e c t   w a t e r   s u p p l y   f a c i l i t i e s   i s   f e a s i b l e .  

T h e   r e c l a m a t i o n   o f   t h e   m i n e   w a s t e   d u m p s   a n d   t h e   p l a n t  f l y  ash   dumps  
i s   d e a l t   w i t h   i n   d e t a i l   i n   t h e  Phys icaZ  Habi ta t   and  Range  Vegetation 
r e p o r t "   t h a t  w a s   p r e p a r e d   a s   p a r t  o f  t h e s e   o v e r a l l   e n v i r o n m e n t a l  
s t u d i e s .  O f  p a r t i c u l a r   i n t e r e s t   t o   a g r i c u l t u r e   w o u l d   b e   t h e   p l a n t i n g  

o f   t h e s e   r e c l a i m e d   a r e a s   w i t h   s u i t a b l e   a g r i c u l t u r a l   f o r a g e   s p e c i e s  
a n d   t h e   r e c o n t o u r i n g   o f   a r e a s   t o   i m p r o v e   t h e i r   a g r i c u l t u r a l   v a l u e .  
M u c h   o f   t h i s   w o r k   s h o u l d   b e   d o n e   o n  a c o n t i n u i n g   b a s i s   t h r o u g h o u t  
t h e   o p e r a t i o n   p h a s e  s o  t h a t   t h e   e n d  u s e  c o u l d   b e   o b t a i n e d   i n   a n  
e f f i c i e n t   a n d   e c o n o m i c   m a n n e r .   C r o p l a n d  o r  r a n g e l a n d  u s e  o f  t h e s e  
w a s t e   d u m p s ,   h o w e v e r ,   m a y  b e  r e s t r i c t e d   b y   h a r m f u l   l e v d l s  o f  t r a c e  
e l e m e n t s   w i t h i n   t h e  dump m a t e r i a l s   a n d   t h i s   s i t u a t i o n   w o u l d   n e e d  

t o   b e   c a r e f u l l y   m o n i t o r e d .  

The  HydroZogy, Drainage, W a t e r   Q u a l i t y  atld Llse r e p o r t ' "   p r o j e c t s  

t h a t   1 6 0 0   h a - n l   ( 1 2 , 9 7 1   a c r e - f t )  o f  s t o r a g e   w o u l d  b e  a v a i l a b l e   i n  
p r o j e c t   r e s e r v o i r s ;   1 0 3 6   h a - m  (8399 a c r e - f t )  o f  t h i s   s t o r a g e   w a t e r  
c o u l d  b e  a v a i l a b l e   f o r   i r r i g a t i o n .   A s s u m i n g   a n   i r r i g a t i o n  demand 
o f  0 . 7 6   t o   0 . 9 1  m ( 2 . 5  t o  3.0 f t )   t h i s   s t o r a g e   c o u l d   s u p p l y   i r r i g a t i o n  
w a t e r   f o r   b e t w e e n   1 3 4 9   a n d   1 1 2 6   h s   ( 3 3 3 3   a n d   2 7 8 2   a c r e s ) .   T h e   w a t e r  
s u p p l y   p i p e l i n e  f r o m  t h e   T h o m p s o n   R i v e r   c o u l d   a l s o   s u p p l y   i r r i g a t i o n  
w a t e r   t o   a n   e s t i m a t e d   a d d i t i o n a l   7 0 0   t o   1 1 0 0   h a   ( 1 7 3 0   t o   2 7 1 8   a c r e s ) .  
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( e )  Induced  Impacts  

( i )  Farm U n i t  M u l t i p l i e r   E f f e c t s  

A m u l t i p l i e r   e f f e c t   o c c u r s   i f   a n y  i m p a c t  on a p o r t i o n  o f  a n  
i n d i v i d u a l   f a r m   c a u s e s  a l a r g e r   c o m p o n e n t  o f  t h e  farm o r  t h e  
e n t i r e  fa rm t o  f a i l .  I n  c o n s i d e r i n g  the  m u l t i p l i e r   e f f e c t  on 
a fa rm u n i t  b a s i s   f o r  t h e  uppe r   Ha t   Creek   va l l ey   f a rm un i t s  5 ,  
6 ,  7 and 8 a r e  t h e  most s e v e r e l y   i m p a c t e d   ( s e e   t a b l e s   5 - i 9 a ,  
5 - 2 9 b  and  15-35)  and i f  t h e y   w e r e  t o  r e m a i n   i n d i v i d u a l  farm 
u n i t s  m i g h t  h a v e   e x h i b i t e d   m u l t i p l i e r   e f f e c t s .  However, t h e s e  
u n i t s  were  assumed t o  be u n d e r  B . C .  Hydro o w n e r ~ h i p ' ~  and  were 
t r e a t e d   a l o n g   w i t h   o t h e r  B . C .  H y d r o   p r o p e r t y   i n c l u d i n g   f a r m  
u n i t  1 4  a s  a s i n g l e   b l o c k .   C o n c e p t u a l l y ,  t h e  B . C .  Hydro 
b l o c k   o r   c o m b i n a t i o n  or o r i g i n a l   i n d i v i d u a l   f a r m  u n i t s  c o u l d  
b e   o p e r a t e d  a s  o n e   f a r m   o r  be r e d i v i d e d   i n t o  t w o  o r   t h r e e  new 
i n d i v i d u a l l y   o p e r a t e d   f a r m  u n i t s .  I t  i s  a n t i c i p a t e d   t h a t  new 
u n i t s  c o u l d  be so  d e f i n e d   a s  t o  be f r e e   o f   a n y   m u l t i p l i e r  
e f f e c t s .  A more d e t a i l e d   a n a l y s i s   w o u l d  be needed t o  
d e t e r m i n e  t h e  most e f f i c i e n t   a l l o c a t i o n  o f  f a rm u n i t s .  

T h e   r e m a i n i n g   i n d i v i d u a l   f a r m  u n i t s  which w o u l d  e x p e r i e n c e  
i m p a c t s  from t h e   p r o j e c t   a r e  1 .  2 .  2, 4 a n d  11 ( see .  t a b l e s   5 - 2 9 a .  
5 -29b   and   5 -35 ) .   These   f a rm u n i t s  a p p e a r   t o   s u f f e r   c o m p a r a t i v e l y  
minor   impac t s  u n d e r  t h e   p r o j e c t   b a s e   c a s e   a n d  no m u l t i p l i e r  
e f f e c t s  a r e  f o r e s e e n .  T h a t  i s ,  o n l y  a s m a l l  percentage  o f  
f a r m   r e s o u r c e s   w o u l d   b e   l o s t   a n d  t h e  r e s u l t a n t   n e t   f a r m   r e s o u r c e  
w l t h   t h e   p r o j e c t   a p p e a r s   t o   b e   a m p l e   t o   s u s t a i n  a v i a b l e   f a r m  
u n i t  o p e r a t i o n .  
- 

Induced 
t h a t  wou 
o r   g a i n s  

( i i )  R e g i o n a l  E f f e c t s  

( i n d i r e c t )   i m p a c t s   o f  a more  reg 
I d  o c c u r   a s   t h e   r e s u l t   o f   t h e  pr 

o f   a g r i c u l t u r a l   p r o d u c t i o n )   a n d  

i o n a l   n a t u r e  a r e  t h o s e  
imary   impacts  ( l o s s e s  

t h o s e   t h a t  w o u l d  g a i n  
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i m p e t u s   b e c a u s e   o f   t h e   H a t   C r e e k   d e v e l o p m e n t .   T h e   m a i n   i n d u c e d  
i m p a c t s   p e r c e i v e d   i n   t h i s   c a s e   a r e   t h e   a n t i c i p a t e d   r e d u c t i o n   i n  
r e g i o n a l   a g r i - s e r v i c e   b u s i n e s s ,   t h e   p o s s i b l e   e n c r o a c h m e n t   o f   u r b a n  

h o u s i n g   a n d   a s s o c i a t e d   s e r v i c e s   o n   t o   a g r i c u l t u r a l   l a n d ,   a n d   t h e  

p o s s i b l e   e f f e c t s   t h a t   t h e   c h a n g e  o f  l a n d   o w n e r s h i p   m i g h t   h a v e .  

T h e   H a t   C r e e k   p r o j e c t ,   w h i c h   w o u l d   r e s u l t   i n  a r e d u c t i o n  o f  
a g r i c u l t u r a l   l a n d   a n d   a s s o c i a t e d   c a t t l e   p r o d u c t i o n ,   w o u l d   h a v e  some 
e f f e c t   o n   r e l a t e d   a g r i c u l t u r a l   i n d u s t r i e s   o f   t h e   a r e a .   T i e  
i n d u s t r i e s   t h a t   w o u l d   f e e l   t h i s   e f f e c t   t h e   m o s t   a r e   c o m m e - c i a 1  

s e r v i c e s  t h a t  o p e r a t e   a t   n e a r   m a r g i n a l   c a p a c i  
i n c l u d e s   f e e d   a n d   f e r t i l i z e r   s u p p l i e r s ,   f a r m  
a c a t t l e   s a l e y a r d ,  and t h e   a s s o c i a t e d   a g r i c u l  

i n d u s t r y .   A n y   r e d u c t i o n   i n   d e m a n d   f o r   t h e s e  
t h e   H a t   C r e e k   p r o j e c t   m a y   a f f e c t   i n d u s t r y  e f f  
v i a b i l i t y .  

t y  a t   p r e s e n t .   T h i s  
e q u i p m e n t   s u p p l i e r s ,  
t u r a l  t r a n s p o r t  

s e r v i c e s   c a u s e d   b y  
i c i e n c y  and t h e r e f o r e  

T h e   p r o j e c t   w o u l d   g e n e r a t e   i n c r e a s e d   e c o n o m i c   a c t i v i t y   w i t h i n   t h e  
r e g i o n   t h a t   w o u l d   r e s u l t   i n   a n   i n c r e a s e d   d e m a n d   f o r   u r b a n   h o u s i n g  

a n d   a s s o c i a t e d   s e r v i c e   b u s i n e s s e s .   T h e   l o c a t i o n   o f   t h e s e   o n t o  
a g r i c u l t u r a l   l a n d  will r e s u l t   i n   a t t e n d e n t   l o s s   o f   a g r i c u l t u r a l  

p r o d u c t i o n .   T h e   m o s t   l i k e l y   a r e a s   f o r   t h i s   e n c r o a c h m e n t  t o  
o c c u r   w o u l d   b e   n e a r   t h e   p r e s e n t   t o w n s  o f  C a c h e   C r e e k   a n d   A s h c r o f t .  

The c h a n g e   o f   a g r i c u l t u r a l  l a n d  o w n e r s h i p   t h a t   h a s   a l r e a d y   o c c u r r e d  
a n d  t h a t  w h i c h   w o u l d   f u r t h e r   a c c o m p a n y   t h e   H a t   C r e e k   d e v e l o p m e n t  
may h a v e   a n   i m p a c t   o n   a g r i c u l t u r a l   p r o d u c t i o n   t h a t  i s  d i f f i c u l t  
t o   p r e d i c t .  I f ,  a s  assumed  i n   t h e   a n a l y s i s   o f  f a r m  u n i t s   o f  

u p p e r   H a t   C r e e k   v a l l e y   t h a t   l a n d s   o w n e d   b y  B . C .  H y d r o   b u t   n o t  
l o s t  t o  t h e   p r o j e c t   w o u l d   c o n t i n u e   t o   b e   u t i l i z e d   f o r   a g r i c u l t u r a l  
p r o d u c t i o n   i n   a n   e f f i c i e n t   m a n n e r ,   t h e n   t h i s   c h a n g e   i n   o w n e r s h i p  
s h o u l d   n o t   r e s u l t   i n  a g r e a t   d e v i a t i o n   f r o m   t h e   e x p e c t a t i o l s   o f  
a g r i c u l t u r a l   p r o d u c t i o n   p r o j e c t e d   f o r   t h e  - w i t h   p r o j e c t   c a s , ?  
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( s e e   S e c t i o n   5 - 3   f o l l o w i n g ) .   T h i s   c h a n g e  i n  o w n e r s h i p   m a y ,   h o w e v e r ,  

c o n t r i b u t e   t o   a g r i c u l t u r a l   p r o d u c t i o n .   t h a t   d e v i a t e s  f r o m  t h a t  
p r o j e c t e d   d u e   t o   t h e   t e m p o r a r y   p r o d u c t i o n  l o s s e s  o c c u r r i r g  
d u r i n g   i n i t i a l   o w n e r s h i p   c h a n g e o v e r   a n d   l o n g e r   t e r m   p r o d u c t i o n  
l o s s e s   o c c u r r i n g   a s  a r e s u l t   o f   t h e   t i m e   i n t e r v a l   b e t w e e n  
t h e   p u r c h a s e  o f  l a n d s   b y  B . C .  H y d r o   a n d   t h e   s u c c e s s f u l  
r e a r r a n g e m e n t   o f   t h i s   l a n d   i n t o   a c t i v e   p r o d u c t i o n   u n i t s .   T h e r e  
i s   a l s o   t h e   o p p o r t u n i t y   f o r   a n   i m p r o v e d   l e v e l   o f   p r o d u c t i o n  
f r o n t   t h e s e  B . C .  H y d r o   l a n d s   o v e r   t h a t   p r o j e c t e d   s h o u l d  f a r m  

e n h a n c e m e n t   b e   e n c o u r a g e d   a n d   s u p p o r t e d .  

( f )  Summary o f  I m p a c t s  

T a b l e s  5 - 3 6  a n d   5 - 3 7   p r o v i d e  a summary o f   i m p a c t s   w i t h i n   t h e   u p p e r  

H a t  C r e e k  
t a b u l a i e d  
a c t i v i t i e s  
I m p a c t s   d o  
e a r l i e r   n o  

V 

i 

r 

a l l e y   o n   a n   i n d i v i d u a l  f a r m  u n i t   b a s i s .   T h e   i m p a c t s  
n c l u d e   t h e   l a n d   t o t a l l y   a l i e n a t e d   b y   c o n s t r u c t i o n  
a n d   l a n d   e f f e c t i v e l y   a l i e n a t e d   b y  S O ~ / F I O ~  e n i i r . s i o n s .  
n o t   i n c l u d e   n o i s e   i m p a c t s   d e s c r i b e d   q u a l i t a t i \ , e l y  

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

a s  b e i n g   m i n i m a l   a s s u m i n g   t h a t   a p p r o p r i a t e   a n d   s u c c e s s f u l   m i t i g a t i o n  
c o u l d   b e   i m p l e m e n t e d .  

T h e   t o t a l   i m p a c t e d   p r o b a b l e   i r r i g a t e d   l a n d s   i n   u p p e r  H a t  C r e e k  
v a l l e y   a m o u n t   t o   1 9 6 . 7  ha ( 4 8 6 . 1   a c r e s ) ,   a b o u t   1 2   p e r c e n t   o f   t h e  
t o t a l   p r o b a b l e   i r r i g a t e d   l a n d s   f o r   t h e   w i t h o u t   t h e   p r o j e c t   c a s e .  

T h e   i r n p a c t   o n   r a n g e l a n d ,   o c c u r r i n g   o n l y   w i t h i n   u p p e r  H a t  C r e e k  
v a l l e y ,  a s  shown i n   t a b l e   5 - 3 7  i s  3 3 2 1 . 6   h a   ( 8 2 0 6 . 3   a c r e s ) ,   a b o u t  
5 p e r c e n t  o f  r a n g e l a n d   w i t h i n   t h e  H a t  C r e e k   b a s i n .  O f  t k i s  t o t a l ,  
i m p a c t e d   d e e d e d   a n d   l e a s e d   p r o b a b l e   g r a z i n g   l a n d s   i n   u p p e r   H a t  
C r e e k   v a l l e y   a m o u n t   t o   2 9 6 3 . 9   h a   ( 7 3 7 3 . 4   a c r e s )   o r  2 1  p e r c e n t  o f  
t h e   t o t a l   d e e d e d   a n d   l e a s e d   p r o b a b l e   g r a z i n g   l a n d s  f o r  t h e   w i t h o u t  

p r o j e c t   c a s e .   T h e   a l i e n a t i o n   o f   p e r m i t   l a n d ,   3 3 7 . 9  ha ( 8 3 5 . 0   a c r e s ) ,  
i s  a n   e x t r e m e l y   s m a l l   p e r c e n t a g e   o f   t h e   t o t a l   b a s i n   p e r m i t   a r e a .  

m' 



TABLE 5 - 3 6  
S U M M A R Y  O F  I M P A C T S *  O N  PROBABLE I R R I G A T E 0  LAND ( h a )  

U P P E R  HAT C R E E K  VALLEY 

C r o p   T y p e   F a r m   U n i t   N u m b e r * *  
1 3 4 5  6  7 8 U n c l a s s .   T o t a l  

C o r n  0 - - - - 0 . 4  - - 7 . 3   7 . 7  
L - - - 1 0 9 . 7  - - - - 1 0 9 . 1  

Hay 0 0 . 7 * * *  1 . 8 * * *   5 . 6 * * *  - 1 0 . 5   5 . 6  - - 2 4 . 2  
L 

A l l - S e a s o n  0 0.2'** - - - . -  - - - 0 .2  

- - - - - - - - - 

P a s t u r e  L - - 0 . 1  - - 2 .0  7 . 3  - 9.4 

S p r i n g  D 0 . 3 * * *  0.9** * 2 .  E*** - 4 . 9  5.1 - 1 8 . 2 * * * *  3 2 . 8  
P a s t u r e  L 0 .2** *  - - - - 1 2 . 5  - - 12 .7  c 

I 

N 
P 

T o t a l   1 . 4  

* 

* *  

* * *  

****  

D 

L 

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

I n c l u d e s  " C L O S E D "  a l i e n a t i o n   a n d   S 0 2 / N 0 2   a i r  
e m i s s i o n   i m p a c t s .  

S e e  F i g u r e   5 - 2   ( f o l d o u t )  f o r  l o c a t i o n .  

S t r a t e g y  Air Q u a l i t y   M o d e l .  
I m p a r t  from 366 m s t a c k   M e t e o r o l o q i c a l   C o n t r o l  

Farm U n i t  1 4 .  

Deeded 

L e a s e d  
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T A B L E   5 - 3 7  

SUMMARY OF I M P A C T S '  ON PROBABLE  RANGELAND ( h a )  

UPPER  HAT  CREEK  VALLEY 

G r a z i n g  
F a r m  U n i t  Number.' 

R a t i n g "  4 5 6 7 8 9 U u c l a s s .  T o t a l  

A 
0 
L 
P 

B 
0 
L 
P 

C 
0 
L 
P 

0 
0 
L 
P 

F 
D 
L 
P 

t 
0 
L 
P 

0 
H L 

P 

R O  L 
0 

P 

i o t a 1  

- 
2 6 . 3  

3 7 . 3  
10.5 

- 
1 2 4 . 6  

8.1 
0 .4  

- 

3 3 2 . 3  - 

5.6 

4 2 . 1  

1.6 

- 
280.8 

2 8 7 . 1  - 

1 3 . 7  

- 

2 0 7 . 2  9 6 3 . 2  

181.6 
2 7 . 9  

1 . 2   7 . 4  
3 7 . 2  

2 2 . 7  
1 4 4 . 9   3 8 . 9  

1 0 . 5  
0 .8 9 0 . 7  - 

3 2 . 4   0 . 4  
2 . 0  2 . 0  - 

2 9 . 6  
4 2 0 . 9   9 2 . 7  

2 3 . 1  
6 2 . 3  

- - 
9 5 9 . 9   2 6 9 . 3  

1 2 6 . 4  - 
6 9 . 2  0.8 

1 3 . 4  

- - 
1 . 2  - 3 .2  

1 7 5 . 1  - 
1 6 3 . 9  36 .0  

7 7 . 3  - 
5 1 . 4  

181.6 
5 1 2 . 9  

7 0 . 0  

4 1 . 4  
8 0 . 1  - 

1 8 4 . 1  
2 2 5 . 9  - 

9 3 . 1  
10.5 

1 3 . 4  

4 1 0 . 6  
3 2 . 8  

3 . ;  

30.0 
9 8 3 . 9  
1 9 9 . 9  

9 1 . 0  
5 1 . 4  

2 3 . 1  
8 2 . 9  

2'14.3 

* I n c l u d e s  "CLOSED" a l i e n a t i o n  and S 0 2 / N O I  a i r   e m i s s i o n   i m p a c t s .  

* *  S e e   F i g u r e  5 - 2  ( f o l d o u t )   f o r   l o c a t i o n   a n d   d e s c r i p t i o n .  

L L e a s e d  
D Deeded 

P P e r m i t  

3 3 2 1 . 8  

c 
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5.3 AGRICULTURAL R E S O U R C E  PROJECTION WITH T H E  PROJECT 
H A T  C R E E K  B A S I N  BEEF INDUSTRY 

T h e   p r o b a b l e   b e e f   i n d u s t r y   o f   H a t   C r e e k   b a s i n   a n d   t h e   a s s o c i a t e d  

f a r m  u n i t   a c t i v i t i e s   w e r e   p r o j e c t e d  f o r  t h e  - w i t h   p r o j e c t   c a s e  
b y   s u b t r a c t i n g   p r o j e c t   i m p a c t s   f r o m   t h e   p r o b a b l e   w i t h o u t   t h e  
p r o j e c t   c a s e .   T h e   t a b u l a t i o n   o f   p r o b a b l e   u s e   w i t h   t h e   p r o j e c t  
c a s e   f o r   i r r i g a t e d   l a n d   a n d   d e e d e d   a n d   l e a s e d   r a n g e l a n d   o f  

t h e   u p p e r   H a t   C r e e k   v a l l e y   b y  f a r m  u n i t s   i s   g i v e n   i n   T a b l e s  5 - 3 8  
a n d  5 - 3 9  r e s p e c t i v e l y .  

P r o b a b l e   a g r i c u l t u r a l   u s e   w i t h   t h e   p r o j e c t   a s   i n   t h e   w i t h o u t  
c a s e ,  was b a s e d  on t h e   a v a i l a b l e   f e e d   r e s o u r c e s  of t h e   H a t  
C r e e k   b a s i n   a n d   t h e   r e q u i r e m e n t s   o f   t h e   c o w - c a l f   t y p e   o f  
o p e r a t i o n .  It was d e t e r m i n e d   i n   t h e   p r e v i o u s   s e c t i o n   d e a l i n g  
w i t h   a s s e s s m e n t   o f   i n d i v i d u a l  f a r m  u n i t s   t h a t   t h e r e   w o u l d   b e  

n o   a p p a r e n t   m u l t i p l i e r   e f f e c t   o n   i n d i v i d u a l  f a r m  u n i t s  or  t h e  
c o m p o s i t e  B..C.. Hycfro f a r m - . h o l d i n g ; - . ' T h e . . i . n d i ~ v i d u a l -  i m p a c t s  
o n   t h e   f e e d   r e s o u r c e s   o f   t h e   b e e f   i n d u s t r y   w e r e  summed f o r  
e a c h   r e s o u r c e   o v e r   t h e   t o t a l  H a t  C r e e k   b a s i n   a n d  a p r o j e c t i o n  
made t o   d e t e r m i n e   t h e   a v a i l a b l e   r e s o u r c e s   f o r   t h e   w i t h   c a s e .  

It w a s  a g a i n   a s s u m e d   t h a t   t h e   H a t   C r e e k   b a s i n   i n d u s t r y   w o u l d  
e f f e c t i v e l y   r e p r e s e n t  a c l o s e d   f e e d   s y s t e m .   i . e . ,   c r o p s   g r o w n  
i n   t h e   b a s i n   w o u l d   b e   t o t a l l y   c o n s u m e d   b y   t h e   b a s i n   b e e f   i n d u s t r y ,  

( a )  B a s e  I r r i g a t e d   L a n d  

C o m b i n i n g   t h e   w i t h   c a s e   p r o b a b l e   i r r i g a t e d   l a n d   ( T a b l e  5 - 3 8 )  
f o r   t h e   u p p e r   H a t   C r e e k   v a l l e y   w i t h   v a l u e s   f o r   t h e   l o w e r  H a t  
C r e e k   v a l l e y ,   w h e r e  no  s i g n i f i c a n t   i m p a c t   o c c u r s ,   r e s u l t s   i n  
t h e   p r o b a b l e   i r r i g a t e d   l a n d s   w i t h   t h e   p r o j e c t   f o r   t h e   e n t i r e  
H a t  C r e e k   b a s i n  a s  shown i n   T a b l e  5 - 4 0 .  

- 



TABLE 5 - 3 8  

PROBABLE  USE UITH T H E  P R O J E C T  - I R R I G A T E D  LAN0 ( h a )  

U P P E R  HAT  CREEK VALLEY 

Crop  Type  Tenure 
1 2 3 4 5 6 7 8 1 1  ( I . R . )  14 U n c l a s s .   T o t a l  

F a r m  U n i t  Number' 

H a y  0 104.5  50.6  38.7 
L 

I 104.5 5 0 . 6  38.7 

- - 

A l l - S e a s o n  0 24 .1  1 0 . 1  
P a s t u r e  L 

1 24.1 10.1 

- 

P a s t u r e  
S p r i n g  0 45.0 30.4 19.3 

L 19.2 
I 64.2  30.4  19.3 

T o t a l  
I r r i g a t e d  19.2 

0 173.6  91.1 5 8 . 0  

I 192.8  91.1 58.0 

- 138.8 

- 138.8  

218.2 167.1 
- 9 . 1  

218.2 176.8 

0 . 8  5 . 3  

1.9 
2.7 5 . 3  

110.5 54.6 
36.4 

110.5 91.0 

329.5 227.0  
1.9 184.9 

3 3 1 . 4  411.9 

r e f e r  t o  F i g u r e   5 - 2   ( f o l d o u t )  f o r  l o c a t i o n  

0 Oeeded 

L Leased 

- 30.8  

- 30.8 

- 34.9 

- 
- 34.9 

15.0  40.4 

1 6 . 6  
1 5 . 0  57.0  

- 

5 . 6  
- 26.8 

32.4 

1 5 . 0  111.7 
43.4 

1 5 . 0  1 5 5 . 1  

- 

53.8 

53.8 

28 .3   52 .6  

28.3  52.6 

16 .2  8 . 1  

16.2 8.1  

98.3  60.7 

98.3  60.7 

84 .6  

138.8 

223.4 

IO. 1 705.0  

9.) 

1 0 . 1  714.7 

- 
1 - 
N 
-4 

1 

- 95.7 
18.5 

114.2 

- 

289.7 
~ 82.4 
- 372.1 

10 .1  1175.0 
- 249.4 

10.1 (., 1424.4 
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TABLE 5 - 3 9  

PROBABLE USE U l T H  T H E  PROJECT ~ O E E O E O  AN0 L E A S E 0  RANGELAND lh r l  
U P P E R  H A T  C R E E K  YALLEI  

G r d i l n g  
R a l l n g '  l.""T. 

1 2 3 4 5 6 1 8 1 l l l . R . )  14 U * C l . l S .  T o t a l  
F a r m  U n l t  Number* 

0 11.3  - 8 2 . 1  
A L 18 .6   23 .9   125 .1   45 .7   613 .8   47 .8  3.6 5 5 . 1  

36 .0   130 .0  

1 1 8 . 6   3 5 . 2   1 2 5 . 1   4 5 . 1   6 7 3 . 8   I i 0 . 5   3 . 6   5 5 . 1  
994.2 

36 .0   1124.2  

0 1 1 6 . 6  1 3 0 . 3  4 . 1  2 1 4 . 9  64 .3  51 .4  4 9 . 1  
8 1 1 6 . 2  1 2 0 . 6  68 .4  1 6 0 6 . 6  220.5 6 1 . 1  90.3 

I 132.8 2 5 0 . 9  1 2 . 5  1821.5 284.8  1 1 2 . 5  1 4 0 . 0  

1.17.7 3 2 . 3  811.3 
2183.7 

141.7  32.3  2995.0 

0 . .  - 23 .4   10 .9  

L . 26.3   36 .4  

1.8  12.1 
62.7 

I - 49.1   47 .3   7 .8   104.8  
L 

0 

0 

- 15.8 - 33 .6   49 .4  
L - 81 .8   81 .8  

. 91.6  . 3 3 . 6  131.2 

0 3.2 2 . 0   1 1 . 3  
I L 2 2 . 1   : . 6   3 9 . 1   9 4 4 . 2   3 7 8 . 0   1 3 . 4   1 7 . 0  

98 .4  1 . 6  1 1 6 . 5  
1416.6 

9 8 . 4   1 . 6   1 5 3 3 . 1  I 2 2 . 1  4 . 8  39 .1   944 .2   318 .0   15 .4   28 .3  

0 6 8 . 8   5 . 1  . 67.6   8 .4   22 .3  
G L 279.2  210.1 293.8  116.1  1118.7  1241.2 358.9 221.6 

I 3 4 8 . 0  215.8  2 9 3 . 8  7 8 4 . 3  1118.7  1249.6 381.2 221.6  

172.8  
4509.0 
4681.8 

2 . 8  
2 .8  

0 

n L . 25.1   12 .9   29 .6   123.4  . 333.1  
1 . 25.1   12 .Y  29 .6   123.4   41 .3   333.1  

- 1 1 . 3  41.3 
524.1 
565.4 

0 

J t 
0 .8  

- 85 .4   11 .0   9 .3  
0.8 

111.7 
1 1 2 . 5  z . 85.4   11 .0   9 .3   0 .8  

R o c k  OU~CIOP 0 2 8 . 3   1 1 . 4  
ana  t 30.8  

1 9 . 8   4 5 . 7  

~ t e r  8 o d l e $  28.3 17 .4   30 .8  . 155.4   19 .8   251.7  
2 3 6 . 0  . 155.4  

10t. l  
R a n p e l a n d  L 3 3 6 . 1   3 5 6 . 2   5 8 2 . 9   3 4 1 1 . 5   2 4 9 7 . 6   1 1 5 9 . 7   5 0 6 . 2   6 1 6 . 4  

0 2 1 3 . 1   1 6 1 . 9  4 . 1  2 8 2 . 5  64.3   183.7   116.3   33 .6   134.4   141.1   41 .1  1 4 0 9 . 9  

2 2 . 6  
7 550.4   524.1   581.0   3691.0   2561.9   1943.4   642.5   650.0   134.4   147.7   64 .3  

10089.8  
l I 4 9 5 . 7  

* refer to F i g u r e  5 - 2   ( f o l a o ~ t )   f o r  d e s c r i p t i o n  a n a  l o c d t l o n  
o o w r a  
L teasea 

z 

S 

'L 

r 

IL 
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I 
LI 

1 
I 

t 
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a 

'1. 

P R O B A B L E  USE WITH T H E  P R O J E C T  
BASE IRRIGATED L A N D  (km') 

HAT C R E E K  BASIN 

Upper H a t  Creek Lower H a t  Creek T o t a l  
Crop   Type   Val ley   Val ley   Bas in  

Corn 2 . 2  - 2 . 2  

Hay 7.1 1 .6  8 . 7  

A l l - S e a s o n   P a s t u r e  1 . 1  0.5 1 .6  

S p r i n g  Pas ture*  3.7 1 . o  4.7 

To t a  1 14.1  3.1'" L 1 7 . 2  , .  
/=- 

-- 

* i r r l g a t e d  d u r i n g  May and f i r s t  h a l f   o f   J u n e .  

** no s i g n i f i c a n t  l o s s  o f  i r r i g a t e d   l a n d  i n  l o w e r  
H a t  Creek v a l l e y .  
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t 

‘L 

L 

A s  t h e r e   w o u l d  be no s i g n i f i c a n t   i m p a c t  on water  q u a l i t y   f o r  
i r r i g a t i o n * ’   i t  was assumed t h a t  water q u a l i t y   w o u l d  be 
a c c e p t a b l e   a n d   n o n - l i m i t i n g   f o r  p r o b a b l e  use w i t h  t h e  p r o j e c t .  

( b )  Base  Rangeland 

The b a s e   r a ’ n g e l a n d   f o r   t h e   w i t h   c a s e ,   d e r i v e d  by s u b t r a c t i n g  
t h e   i m p a c t s   f r o m   t h e   w i t h o u t   c a s e ,   i s  shown in   Tab le   5 -41 .  
The t o t a l  base r a n g e l a n d   i s   r e d u c e d  from 6 2 2  km’ (240  mi’) to 
590 k m 2  ( 2 2 8  m i 2 ) ;  a 1 7  p e r c e n t  r e d u c t i o n  of spring r a n g e l a n d  
a n d  a 3 P e r c e n t   r e d u c t i o n  o f  summer rangeland   would  O C C U I - .  

- 

( c )   P r o b a b l e  Beef I n d u s t r y  

The p r o b a b l e   b e e f   i n d u s t r y  f o r  t h e  w i t h  Case was p r o j e c t t ? d  f o r  t h e  
H a t  Creek   bas in  i n  an  a n a l a g o u s  manner t o  t h a t  f o r  t he  w i t h o u t  
c a s e  by u s i n g   b a s i n   t o t a l s  f o r  e a c h  of t h e  base   bee f   f eed  
r e s o u r c e s .  

( i )  Winter  Feed 

From T a b l e   5 - 4 0 ,  t h e  t o t a l   p r o b a b l e  h a y  l a n d  i n  t h e  H a t  Creek 
B a s i n   i s  8.7  k m z  ( 3 . 4  mi’). The t h r e e   l e v e l s  o f  p r o d u c t i v i t y  
f o r  h a y l a n d s ,   p r e s e n t e d  i n  t h e  I n v e n t o r y  volume ( s e e  p a g e  
101, Vol.  I )  a n d  t h e  r a t i o  of t h e  a m o u n t  o f   l and  i n  each  
p r o d u c t i v j t y   c a t e g o r y ,  a 

p r o j e c t i o n ,   w e r e   u s e d  t o  
p r o j e c t i o n  of t h e  probab 
C r e e k   b a s i n   i s   p r e s e n t e d  

s d e f i n e d  by t h e   p r e s e n t   b e e f   i n d u s t r y  
p r o j e c t   p r o b a b l e  hay p r o d u c t i o n .   T h i s  

l e   w i n t e r   f e e d   p r o d u c t i o n   o f   t h e   . i a t  
i n   Tab le   5 -42 .  

Based on an   an imal   feed  d e m a n d  of  1.59  Mg-animal u n i t - ’  fo r  
a seven  m o n t h  f a l l / w i n t e r   f e e d i n g   s e a s o n  t h e  herd s i z e  wh:ch 
c o u l d  be win te red  i n  t h e  Hat   Creek   bas in  w o u l d  be 3 3 6 0  animal  

u n i t 5  ( 5 3 4 3  Mg d i v i d e d  b y  1 . 5 9  Mq-animal u n i t  - l ) ,  T h i s  “ 5  3 per-  
c e n t   l e s s  t h a n  t h a t  p r o j e c t e d   f o r  t h e  w i t h o u t   c a s e ,  

c 
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TABLE 5- 4 1  

PROBABLE U S E  WITH THE PROJECT 
B A S E  RANGELAND (km') 

HAT C R E E K  B A S I N  

G r a z i n g  
R a t i n g *  

P r o b a b l e  
W i t h o u t  

' ' r o b a b l e  
I m p a c t * *   W i t h  

S p r i n g   R a n g e  

A 27 
B 43  
C 5 - 

1 9  
42  

1 - 
S u b  T o t a l  7 5  1 3 , 6 2  - , 

Summer  Range 

D 27 1 
E 1 0  - 
F 70 5 
G 1 9 5  12 
H 1 7 5  1 

2 6  
1 0  
65 

1 8 3  
1 7 4  

T o t a l   6 2 2   3 2  5 9 0  

* s e e   T a b l e  5 -8  f o r   c o r r e s p o n d i n g   v e g e t a t i o n   a s s o c i a t f o n .  

** a l l   I m p a c t   o n   g r a z i n g   i n   H a t   C r e e k   b a s i n   o c c u r s   i n  
U p p e r   H a t   C r e e k   v a l l e y   a s   s h o w n   i n   T a b l e  5- 3 7  
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T A B L E  5 - 4 2  

P R O B A B L E  USE WITH T H E  PROJECT 
WINTER F E E D  

H A T  C R E E K  BASIN B E E F  INDUSTRY 

P r o b a b l e  

Crop Type*  
P r o d u c t i v i t y  

Area ( h a )  (Mg-ha") 
P r o d u c t i o n  

(M3) 

A l f a l f a  g r a s s  6 4 2  5.6 

Wetland  hay 138 6.8 

A l f a l f a   g r a s s  - 90 9.0 

T o t a l  870 

3595 

938 

810 

53.13 

or 

" 

Animal U n i  t s ,  3360** 

Or' 

A U M ,  235;10** 

* p r o b a b l e   c o r n   l a n d ,  2 2 0  h a ,   n o t   i n c l u d e d .  

** d e r i v e d  on t h e  b a s i s  o f  a seven  m o n t h  f a l l / w i n t e r   s e a s o n  
w i t h  a f e e d   r e q u i r e m e n t   o f  1 . 5 9  Mg-animal u n i t " .  
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rn 
I 

I 
I 

i 

a. 

( i i )  S p r i n g  Feed 

A s  i n  t h e  w i t h o u t  c a s e ,  t h e  p r o b a b l e   s p r i n g   g r a z i n g   r e s o u r c e   o f  
t h e  H a t  Creek b a s i n  was D r o j e c t e d  o n  t h e  b a s i s   t h a t   p r e s e n t  
s p r i n g   r a n g e s   c o u l d  be i m p r o v e d   w i t h i n   a b o u t  20 y e a r s  t h r o u g h  
e x t e n s i v e  r a n g e  r e s e e d i n g   p r o g r a m s  t o  t h e   e x t e n t   t h a t  th , rse  
lands   would   p roduce  a b o u t  6 5   p e r c e n t  o f  t h e i r  p o t e n t i a l .  

The v a r i o u s   c o m p o n e n t s   o f   p r o b a b l e   s p r i n g   f e e d ,   f r o m   T a b l e s  
5-40 a n d  5-41 ,  a r e   summar ized  i n  Table  5z43.  Assuming t h a t  
t h e  t o t a l   s p r i n g   p r o d u c t i o n  o f  7664 AUM w o u l d  be r e q u i r e d  
f o r  a b o u t  a two-month   pe r iod ,   3832   an ima l   un i t s   cou ld   be   ca r r i ed  
by t h e   p r o b a b l e   s p r i n g   g r a z i n g   r e s o u r c e   o n c e   r a n g e   i m p r o v e m e n t  
was comple t ed   a s suming  n o  l i m i t a t i o n s   i n   o t h e r   s e a s o n s .   T h i s   i s  
19 p e r c e n t   l e s s  t h a n  t h a t  p r o j e c t e d   f o r   t h e  w i t h o u t  c a s e .  

( i i i )  Summer Feed 

The v a r i o u s   c o m p o n e n t s   o f   p r o b a b l e  summer f e e d ,  from T a b l e s  
5-40 a n d  5 - 4 1 ,  a r e  shown i n  Tab le   5 -44 .  The 529.6 km2 ( 2 0 4   m i z )  
of  summer d r y l a n d   r a n g e  a n d  a l l - s e a s o n   p a s t u r e   c o n t r i b u t i n g  
t o  summer f e e d   a r e   p r o j e c t e d  t o  have a s u p p o r t  c a p a c i t y  o f  
8740 A U M .   A s  t h e  summer g r a z i n g   s e a s o n  i s  a t h ree -mon th  
p e r i o d   t h i s   r e s u l t s   i n   t h e   p r o b a b l e   h e r d   s i z e   s u p p o r t e d  by  t h e  
summer g r a z i n g   r e s o u r c e  t o  be   2913   an ima l   un i t s .   Th i s   i s  4 
p e r c e n t   l e s s  t h a n  t h a t  p r o j e c t e d  f o r  t h e  w i t h o u t  c a s e .  

( i v )  Beef I n d u s t r y   C o m p o s i t e  
m T h e   p r e c e d i n g   a n a l y s e s   f o r  t he  t h r e e   f e e d  

summarized i n  Table 5 - 4 5  f o r  t he  with c a s  
r e s o u r c e  

e .   S p r i n  
a r e  

' c e s  
seasons ,  

g r e s o u r  
w o u l d   b e   l o w e r e d   s u b s t a n t i a l l y  by the  p r o j e c t  b u t  a s   i n  
p r o b a b l e  use w i t h o u t   t h e   p r o j e c t   t h e  summer season  would 
s t i l l  i m p o s e   t h e   g r e a t e s t   l i m i t a t i o n  o n  t h e  p r o b a b l e  herd 

c 

s i z e  o f  t h e  H a t  C r e e k   b a s i n   b e e f   i n d u s t r y   a s s u m i n g  no a s s i s t a n c e  
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TABLE 5- 4 3  

PROBABLE U S E  W I T H  T H E  PROJECT 
S P R I N G  FEE0 

HAT C R E E K  B A S I N  BEEF INDUSTRY 

P r o b a b l e   C a r r y i n g  

: 

rl 

G r a z i n g   C a p a c i t y  
R a t i n g '   A r e a   ( h a )   ( h a - A U M " )  ( AUM) 

P r o d u c t i o n * *  

" L 

S p r i n g  
P a s t u r e  

A l l - S e a s o n  
P a s t u r e  

To t a  1 

1 9 0 0  

4 2 0 0  

1 0 0  

4 7 0  

- 1 6 0  

6 8 3 0  

0 . 6 2  

1 .23  

1 . 2 3  

3 0 6 5  

341  5 

8 1  

0 .6   783  

0 . 5 * * *  
" 

3 2 0  

7 6 6 4  

or  

A n i m a l   U n i t s ,  3832****  

s e e   T a b l e   5 - 8  f o r  c o r r e s p o n d i n g   v e g e t a t i o n   a s s o c i a t i o n .  

* *  a s s u m i n g   o t h e r   s e a s o n s   n o t   l i m i t i n g .  

* * *  c a r r y i n g   c a p a c i t y   p r o p o r t i o n e d   e v e n l y   b e t w e e n   s p r i n g  
and  summer .  

**** d e r l v e d  o n  t h e   b a s i s  o f  a t w o - m o n t h   s p r i n g   s e a s o n .  

E 
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PROBABLE U S E  WITH T H E  PROJECT 
SUMMER FEED 

HAT  CREEK B A S I N  BEEF  INDUSTRY 

P r o b a b l e   C a r r y i n g  
G r a z i n g  
R a t i n g '   A r e a   ( h a )  ( h a -  AUM-') (AUM 1 

C a p a c i  t P r o c u c t i o n * *  

0 

E 

F 

G 

H 

J 

A l l - S e a s o n  
P a s t u r e  

To t a  1 

2 ,600 

1 ,000 

6 , 5 0 0  

1 8 , 3 0 0  

1 7 , 4 0 0  

7,000***  

1 6 0  

5 2 , 9 6 0  

5 

6 

6 

6 

6 

1 0  

0 . 5 * * * *  

A n i m a l   U n i t s ,  

520 

1 6 7  

1 , 0 8 3  

3 .050  

2 * 900 

700 

" 
:3 2 0 

8, 740 

0 r 

2,511 3**"** 

* s e e  T a b l e  5-8 f o r   v e g e t a t i o n   a s s o c i a t i o n .  

* *  a s s u m i n g   o t h e r   s e a s o n s   n o t   l i m i t i n g .   N o t e   t h a t   s p r i n g  
r a n g e l a n d ,   n o t   i n c l u d e d ,   c o u l d   a l s o   b e   u s e d   d u r i n g   t h e  
summer.  

* **  i n c l u d e s   r o c k   o u t c r o p s   a n d   w a t e r   b o d i e s .  

**** c a r r y i n g   c a p a c i t y   e v e n l y   p r o p o r t i o n e d   b e t w e e n   s p r i n g  
and  summer .  

***** d e r i v e d   o n   t h e   b a s i s  o f  a t h r e e - m o n t h   s u m m e r   s e a s o n .  



TABLE 5 -  4 5  

PROBABLE U S E  WITH THE PROJECT 
SEASONAL R E S O U R C E  S U M M A R Y  

H A T  C R E E K  B A S I N  BEEF .INOUSTRY 

S e a s o n   P r o d u c t i o n *  
M a x i m u m   P r o b a b l e *  

(AUM ( A n i m a l   U n i t s )  
H e r d   S i z ?  

W i n t e r   ( 7   m o n t h s )   2 3 , 5 2 0  

S p r i n g   ( 2   m o n t h s )   7 , 6 6 4  

Summer ( 3  m o n t h s )   8 , 7 4 0  

3 ,360  

3,832 

2 ,913  

* a s s u m i n g   n o   l i m i t a t i o n s   o r   a s s i s t a n c i   f r o m   r e s o u r c e s  
a s s o c i a t e d   w i t h   o t h e r   s e a s o n s .  
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f r o m   t n e   f e e d   r e s o u r c e s   o f   t h e   o t h e r   s e a s o n s .  When t h e   r e s o u r c e s  
a r e   o p t i m a l l y   c o m b i n e d  by s h i f t i n g   t h e   1 1 0 2  A U M  o f   t h e   s p r i n g   r e -  
s o u r c e s   t o   t h e  s u m m e r   s e a s o n ,   t h e   m a x i m u m   p r o b a b l e   h e r d   s i z e  o f  
3 2 8 1   a n i m a l  u n i t s  ( t o t a l  o f  s p r i n g   a n d   s u m m e r   p r o d u c t i o n ,   1 6 , 4 0 4  
A U M ,  u s e d   o v e r   f i v e   m o n t h s )   i s   j u s t   u n d e r   t h e   h e r d   s i z e   d e t e r m i n e d  
f o r   t h e   w i n t e r   s e a s o n .   T h e r e f o r e ,   i n   t h e   w i t h   c a s e ,   t h e   s c e n a r i o  
w o u l d   n o t   q u i t e   e n t e r  a w i n t e r   l i m i t i n g   p e r i o d   a s  i t  d i d   f o r   t h e  
w i t h o u t   c a s e   p r o j e c t i o n .  

- 

T h e   p r o b a b l e   d e v e l o p m e n t   o f   t h e   s p r i n g   f e e d   r e s o u r c e ,   i l l u s t r a t e d  
i n  F i g u r e  5 - 4 ,  r e s u l t s   f r o m   t h e   c o n s i d e r a t i o n   o f   t h e   l o s s  o f  s p r i n g  

r a n g e l a n d   a l i e n a t e d   b y   t h e   p r o j e c t   a n d   t h e   i n c r e a s e   o f   p r ' l d u c t i v i t y  
o f   n o n - a l i e n a t e d   s p r i n g   r a n g e l a n d   d u e   t o   r e s e e d i n g .   T h e   , r e s e n t  

s p r i n g   r a n g e   p r o d u c t i o n   o f   4 1 6 0  A U M  e v e n t u a l l y   a p p r o a c h e s   t h e  
p r o b a b l e   m a x i m u m   o f  7 6 6 4  A U M .  N o t e   t h a t  some o f  t h i s   d e v e l o p m e n t  
w o u l d   b e   u s e d   d u r i n g   t h e   s u m m e r   s e a s o n .   T h e   c o r r e s p o n d i n g   c u r v e   o f  
p r o j e c t e d   h e r d   s i z e  i s  a l s o   s h o w n   i n   F i g u r e  5 - 4 ,  s t a r t i n g  f r o m  t h e  
p r e s e n t   s i z e   o f   2 0 8 0   a n i m a l   u n i t s   a n d   a p p r o a c h i n g   3 2 8 1 .   T h e s e  
c u r v e s   a r e   b a s e d   o n   t h e  same r a t i o n a l e   a s   t h a t   u s e d  i n  t t e   w i t h o u t  
c a s e   w i t h   t h e   a d d i t i o n   o f   t h e   f o l l o w i n g :  

1. T h a t   t h e   e n t i r e   d i r e c t   e f f e c t   o n   t h e   p r o j e c t   d u e   t o   l a n d  

a l i e n a t i o n   w o u l d   b e   f e l t   d u r i n g   t h e   p e r i o d   f r o m  1980 t o  
1 9 8 5   w h e n   m o s t  o f  t h e   c o n s t r u c t i o n   w o u l d   o c c u r .   T h e   r a t e  
o f   a l i e n a t i o n   a n d   i t s   e f f e c t   o n   t h e   b e e f   i n d u s t r y  w o u l d  

be g r a d u a l  a t  f i r s t   w i t h   t h e   g r e a t e s t   r a t e   o c c u r r i n g  
d u r i n g   t h e   m i d d l e   o f  t h e  c o n s t r u c t i o n   p e r i o d ,   t h u s   s u p p r e s -  
s i n g   t h e   i n c r e a s e   o f   t h e   b a s i n   h e r d   ( o v e r   t h a t   o f   t h e  
w i t h o u t   c a s e )   t h e   g r e a t e s t   a t   t h i s   t i m e .  

2 .  T h a t   t h e   d e v e l o p m e n t   o f   n o n - a l i e n a t e d   s p r i n g   r e s o u r c e s  
w o u l d   i n c r e a s e   a t   t h e  same r a t e  a s  i n   t h e   w i t h o u t   c a s e  
d u r i n g   t h e   " s p r i n g   f e e d   l i m i t i n g "   p e r i o d   e x c e p t   f o r   e n d  
e f f e c t s   f r o m   t h e   a d j o i n i n g   " s u m m e r   l i m i t i n g "   p e r i o d   w h i c h  

w o u l d   o c c u r   s o o n e r   a f t e r   t h e   p e r i o d   o f   p e a k   r a n g e   d e v e l o p -  
m e n t   t h a n   i n   t h e   w i t h o u t   c a s e .  
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3 .  T h a t  i n   t h e   d e v e l o p m e n t   o f   s p r i n g  resources d u r i n g  
t h e  " s u m m e r   f e e d   l i m i t i n g "   p e r i o d ,  t h e  a p p r o a c b  
t o  t h e  maximum would be i d e n t i c a l  t o  t h e  w i t h o u t  
c a s e .  

A l i e n a t i o n  o f  s p r i n g   r a n g e l a n d  w o u l d  be 
f a c t o r   i n  t h e  d e t e r m i n a t i o n   o f   p r o j e c t  
T h i s   i s   d u e  t o  t h e  r e l a t i v e l y   l a r g e  amo 
t h i s  l a n d  c a t e g o r y  ( 1 7  p e r c e n t )  a n d  t he  

t h e  most s i g n i f i c a n t  
impac t  on t h e  herd s i z e .  
u n t  o 

f a c t  
r e source   wou ld  be t h e   f a c t o r   c o n t r o l l i n g  t h e  
s i z e .  A t  t h e  end o f  t h e  l a n d  a l i e n a t i o n   p e r  

f a l i e n a t i o n   o f  
t h a t  t h i s   f e e d  
growth o f  herd  

i o d .  t h e  impac t  
on s p r i n g   p r o d u c t i o n   w o u l d  be 1 9  p e r c e n t   o r  a b o u t  800 AUM a n d  
s i n c e   s p r i n g   f e e d  w o u l d  s t i l l  be l i m i t i n g  a t  t h i s  t i m e ,  t h e  
c o r r e s p o n d i n g   i m p a c t  on herd  s i z e  w o u l d  t h e r e f o r e  be a b o u t  400 
a n i m a l   u n i t s .   T h i s   i m p a c t  w o u l d  become l e s s  s eve re  w i t h   t i m e   a s  
t h e  maximum p r o b a b l e  h e r d '  s i z e  of .3281  -an ima- l"uni t s   i s -o .n ly  6 per- 
c e n t   l e s s  t h a n  t h e   s i z e   w h i c h   w o u l d  be r e a c h e d   w i t h o u t   t h e  p r o j e c t  

As i n   t h e   w i t h o u t  p r o j e c t  c a s e ,   i t  was assumed t h a t  c o n s t - a i n t s  
w o u l d  be such  t h a t  t h e   i n c r e a s e   i n   w i n t e r   f e e d   p r o d u c t i o n   w o u l d  
n o t  be d e v e l o p e d   f a s t e r  t h a n  necessary f o r  t h e  b a s e  herd r e q u i r e -  
ments. I f   c o n d i t i o n s  were f a v o r a b l e   f o r  more rap i .d   deve lopment  
t h e n   a d d i t i o n a l   f e e d  ( h a y )  w o u l d  be a v a i l a b l e  f o r  s a l e  o r  back-  
g r o u n d i n g   u n t i l   t h e   d e v e l o p m e n t   o f   s p r i n g   r e s o u r c e s   c a u g h t  u p .  

The   p roduc t ion   o f  corn s i l a g e  i n  t h e  b a s i n  a n d  i t s   u s e   f o r  
p o s s i b l e   b a c k g r o u n d i n g  a n d  f i n i s h i n g  o f  c a t t l e  was n o t  i n c l u d e d  
a s  p a r t  o f   t h e  b a s i n  r e s o u r c e  model f o r  reasons e x p l a i n e d   i n  
t h e  w i t h o u t  c a s e .  I f   t h e   p r o b a b l e   c o r n   l a n d  was d e v e l o p e d ,  
t h e   e s t i m a t e d  t o t a l  p r o d u c t i o n  o f  13.563 MQ (14.951 t o n s )  
Of corn S i l a g e  ( 2 . 2  km' X 6165 tNg-km-2, s e e  Tables  5 - 4 0  and 
5 - 4 )  c o u l d   p r o v i d e   t h e   s i l a g e   p o r t i o n   o f  a f e e d  r a t i o n  f o r  a 
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f e e d l o t   o p e r a t i o n   p r o d u c i n g   a p p r o x i m a t e l y   7 5 0 0   h e a d   o f   b e $ f  
c a t t l e   f o r   s l a u g h t e r   e a c h   y e a r   ( b a s e d   o n   t h e   s i l a g e   r e q u i r e m e n t  

o f  1 
n o t  
r a  t i  

T a b l ,  

. 8 2  M g - a n i m a l "  ( 2  t o n s - a n i m a l " ) .  I f  t h e   c o r n   l a n d  was 
d e v e l o p e d ,  i t  w o u l d   r e m a i n   a s   d r y l a n d   r a n g e   w i t h  a g m z i n g  
n g  o f  F. 

e 5 - 4 6  s h o w s   t h e   e c o n o m i c   a . n a l y s i s  o f  t h e   p r o b a b l e  w i t h  " 

c a s e   b e e f   i n d u s t r y   f o r   t h e  same f i v e   d a t e s   f r o m   t h e   p r e s e n t  

( 1 9 7 7 )   t o   t h e   y e a r  2 0 2 0  A D ,  u s e d   i n   t h e   p r o b a b l e   w i t h o u t   c a s e  
a n a l y s i s .   T h e   t a b l e   i s   a r r a n g e d   i d e n t i c a l l y   t o   t h a t   o f   t h e  
s c e n a r i o   e c o n o m i c s   f o r   t h e   w i t h o u t   c a s e   ( T a b l e  5 - 1 9 )  t o   f a c i l i t a t e  
c o m p a r i s o n   o f   t h e   v a r i o u s   e c o n o m i c   e l e m e n t s .   A d d i t i o n a l   e c o n o m i c  

a n a l y s i s   o f   t h e   i m p a c t   o f   t h e   H a t   C r e e k   p r o j e c t   o n   a g r i c u ' t u r e  
i s   p r e s e n t e d   i n   t h e  H a t  C r e e k   d e t a i l e d   E n v i r o n m e n t a l   S t u d . e s  

c o m p o n e n t   r e p o r t   d e a l i n g   w i t h  Resource  EuaZuation a u t h o r e d   b y  
S t r o n g ,  H a l l  a n d   A s s o c i a t e s   L t d .  



- 141 - 

TABLE 5-46 

PROBABLE  USE WITH THE P R O J E C T  

S C E N A R I O  ECONOMICS 

HAT  CREEK B A S I N  BEEF INOUSTRY 

1977 AD 1980 AD 1990 A0 2000 AD 2020 AD 

I 
I 

dl 

'1 

'I 

a )  C o w s  
( f r o m   m o d e l   a n a l y s i s )  

b )  C a l v e s  P roduced  
(85% a )  

c )   S t e e r   C a l v e s   S o l d  
(50% b )  

d )  Cow M o r t a l i t y  
( 2 %  a )  

e )   C u l l  Cows S o l d  
(12% a )  

f )  H e i f e r   C a l v e s   f o r   R e p l a c e m e n t  
( d  + e )  

9) H e i f e r   C a l v e s   S o l d  
(50% b - f )  

h )   V a l u e  o f  S t e e r   C a l v e s  
( c  x Sale  Pr ice ' . )  

1 )  V a l u e   o f  C o w s  S o l d  
( e  x S a l e   P r i c e " )  

S o l d  

j )  V a l u e  o f  H e i f e r   C a l v e s   S o l d  
( g  x S a l e  Price.') 

k )  T o t a l   R e v e n u e  
( h  + 1 + j) 

1 1  T o t a l  C o s t  
( a  = C o s t . C o w - ' .  T a b l e  5-20) 

m )  T o t a l   N e t   R e v e n u e  
( k  - 1 )  

n )   N e t  Revenue.Cow" 
( m  x a -  4 )  

2000 2038 

1700  1732 

850  866 

40 41 

240 245 

280 286 

570 581 

1132,600  1169,736 

$ 70,800 1 72,275 

I 67.260 1 85,988 

1270.660 1327.999 

1255.020 1259.865 

s 15.640 t 68,134 

$8 1 3 3  

* * S a l e   P r i c e s  

2813 

2391 

1196 

56 

338 

394 

802 

1234.416 

1 99.710 

1118,696 

1452.a22 

1358.686 

1 94.136 

$ 3 3  

3009 

25!i8 

12:9 

6 0 

3f 1 

42 1 

858 

1250.684 

1106.495 

1126,984 
- 

$484,164 

5383.673 

$100.48'3 
- 

$33  

3109 

2643 

1 3 2 1  

62 

373 

4 3 5  

88 6 

1258.916 

1110.035 

1131,128 

1500.079 

1396.429 

$103,650 

133 

S t e e r   C a l v e s   C u l l  Cows H e l f e r   C a l v e S  

1977 1 1 5 6  1295  Ill8 

O t h e r   D a t e s  1196  1295 1 148 

**  1977 i s  based o n  a c t u a l   p r i c e s   w h i c h   h a p p e n   t o   b e   o n   t h e   l o w   e n d   o f   t h e   n o r m a l  
p r i c e   c y c l e .   P r i c e s  for o t h e r   d a t e s   a r e   e s t i m a t e d  t o  b e  t h e   a v e r a g e   p r i c e  O F  
t h e   n o r m a l   c y c l e   b a l e d  on 1977 d o l l a r s .  

'* 
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6.0 OPPORTUNITIES  FOR  MITIGATION, 
COMPENSATION, & ENHANCEMENT 

6 . 1  MITIGATION 

(a) Land  Alienation  Impacts 

rl 
II 

'f 

c 

Ir 

I n  general,  land  alienation  caused by project  "closed"  facilities 
and  activities is considered  non-mitigable. A limited  number  of 
suggestions,  however,  are  offered  in  this  and  Section ( i i i )  (Physical 
Barrier  Impacts)  regarding  possible  relocation  of  certain  project 
'facilities  in  order  ta  diminish  alienation  impacts on proc~uctive 
agricultural  land. 

The facilities  associated  with  the  mine  construction  camp,  denoted 
as  CM 1, 2 ,  3 ,  5, .5 6 (Figure D - 1 1 ,  are  presently  located on land 
that,  while  not  presently  cultivated,  has  potential  for  the  pro- 
duction o f  corn.  It  would  be  advantageous  from  the  standpoint 
of  agriculture  to  relocate  these  facilities  onto  lower  agricultural 
capability  land s o  that  approximately 7 ha ( 1 7 . 3  acres)  of  potential 
c o r n  land  would  not be alienated. A s  well.  and  perhaps  as  important, 
relocating  these  facilities  would  allow  more  efficient  agricultural 
use  of  the  adjacent  potential  corn  land  that  otherwise  would  be. 
divided a n d  infringed u p o n  by the  mine  construction  camp  f3cilities. 

The following  guideline  measures  are  provided t o  Ininimize  land 
alienation  impacts o n  the  agricultural  resource. 
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1 )  A l l   p r o j e c t   r i g h t - o f - w a y   w i d t h s  a n d  p r o j e c t   f a c i l i t i e s  
s h o u l d  be k e p t   t o  minimum s i z e .  

2 )  Road t r a f f i c   s h o u l d   b e  kept  t o  p re -de te rmined   road  
a l i g n m e n t s  a n d  n o t   a l l o w e d  over undisturbed open 
r a n g e   v e g e t a t i o n .   I f   d i s t u r b a n c e s   o u t s i d e   c o n s t r u c t i o n  
s i t e s   o c c u r ,   r e v e g e t a t i o n   o f  t h e  d i s t u r b e d  areas w i t h  
s u i t a b l e  range s p e c i e s   s h o u l d   t a k e   p l a c e   i m m e d i a t e l y  
t o   m a i n t a i n  t h e  r a n g e   r e s o u r c e .  

( h )  Dust   Emiss ion   Impacts  

F u g i t i v e  d u s t  e m i s s i o n s   o f  t h e  p r o j e c t ,  whi le  n o t   p r o j e c t e d  to be 
o f  s i g n i f i c a n t   i m p a c t  o n  a g r i c u l t u r e ,   s h o u l d  be kept  t o  a m i n i m u m  
by t h e   j u d i c i o u s   u s e  o f  w a t e r   a n d / o r   c h e m i c a l   s p r a y   c o n t r o l s .  

( c )   P h y s i c a l   B a r r i e r   I m p a c t s  

G e n e r a l   m i t i g a t i o n   m e a s u r e s   t o ' r e d u c e   t h e   i m p a c t s   c a u s e d  b y  
p r o j e c t   b a r r i e r s   a r e   c o v e r e d  by t h e   f o l l o w i n g   l i s t   p r o p o s e d  by 
B . C .  Hydro. 7 5  

P r o v i s i o n   o f   f e n c e  ga tes  t o  a l l o w  a g r i c u l t u r a l   u s e  
o f   l a n d .  

P r o v i s i o n  o f  f a r m  a c c e s s   r . o a d s   a n d   c r o s s i n g s  t i ,  l a n d s  
h a v i n g   p r e s e n t   a c c e s s e s   a f f e c t e d  by p r o j e c t ,  where 
economic.  

Ma in tenance  o f  i r r i g a t i o n   w a t e r   s u p p l y   f o r   s y s t e m s  
b locked  by p r o j e c t  b u t  w i t h  i r r i g a t e d   l a n d   s t i ' ! l  
i n t a c t ,   w h e r e   e c o n o m i c .  

Fencing  o f  p r o j e c t   c o m p o n e n t s  from f a r m   f i e l d s ,  

Use of  6 . c .  Hydro a c c e s s   r o a d s   f o r   f a r m / r a n p e  
Purposes   where   compa t ib l e .  
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The s e l e c t i o n   o f   t h e   m i t i g a t i o n   m e a s u r e s   a p p r o p r i a t e  t o  la i ld   use 
e x p e c t a t i o n s  w i l l  depend t o  a l a r g e   e x t e n t  on t h e   e v e n t u a l   a r r a n g e -  
ment o f  f a r m   u n i t   p a r c e l s   u n d e r   t h e   o w n e r s h i p   o f  B . C .  Hydrs,. 

R e l o c a t i o n  o f  t h e  f o l l o w i n g  p r o j e c t   f a c i l i t i e s   a r e   s u g g e s t e d  t o  
r e d u c e  b a r r i e r  imDacts .  

1 )  R e l o c a t i o n  o f  t h e   p r o j e c t   d r a i n a g e   d i t c h e s  neC3r t h e  
s o u i h - w e s t   e x t r e m i t y  o f  t h e  mine p i t  s o  a s  t o  dvo id  
s p l i t t i n g  a p r e s e n t l y   i r r i g a t e d   f i e l d   i n t o  two  p i e c e s ;  

2 )  P a r t i a l   r e l o c a t i o n   o f  t h e  ma in   access  r o a d  ( O R L )  and 
conveyors  ( M 1 7 )  t o   m i n i m i z e  t he  p a r t i t i o n  o f  the  
p o t e n t i a l  c o r n   l a n d   l o c a t e d   n o r t h e a s t   o f   t h e   w i n e  , 

p i t .  I t  i s   p o s s i b l e   t h a t   t h e   p r e f e r r e d   l o c a t i o n  o f  
b o t h  t h e   r o a d  a n d  conveyor  h a s  l i t t l e   f l e x i b i l i t y ,  
b u t  optimum c o m p a t i b i l i t y   w i t h   a g r i c u l t u r a l   l a n d   u s e  
s h o u l d  be c o n s i d e r e d .  
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6 . 2  COMPENSATION 

Two c a t e g o r i e s   o f   c o m p e n s a t i o n   m e a s u r e s   a r e   a d d r e s s e d  i n  t h i s  

s e c t i o n   o f   t h e   r e p o r t ;   n a m e l y ,   t h o s e   t h a t   c o m p e n s a t e   i n d i v i d u a l  
r a n c h e s   a n d   r a n c h   o w n e r s .   a n d   t h o s e   t h a t   c o m p e n s a t e   o n   t h e   r e g i o n a l  
a n d   p r o v i n c i a l   a c c o u n t s .   T h e   l a t t e r   i n c l u d e s   c o n s i d e r a t i o n  

o f   i n d u c e d   ( i n d i r e c t )   i m p a c t s   t h a t   w o u l d   n o t   n o r m a l l y   b e   p a r t  
o f   c o m p e n s a t i o n   t o   i n d i v i d u a l   r a n c h e r s .  

I n d i v i d u a l   r a n c h e s  o r  r a n c h   o w n e r s  may b e   c o m p e n s a t e d   f o r   p r o j e c t  
i m p a c t s   t h r o u g h :  

1) T h e   p u r c h a s e ,   b y  B . C .  H y d r o ,   o f   t h e  r a n c h  o r   t h e   p o r t i o n  
o f   t h e   r a n c h   a f f e c t e d   b y   t h e   p r o j e c t ,  

2 )  T h e   t r a d e ,   b y  B . C .  H y d r o ,  o f  t h e   r a n c h   o r   t h e   , , o r t i o n  
o f   t h e   r a n c h   a f f e c t e d   b y   t h e   p r o j e c t   f o r   c o m p a - a b l e  
l a n  

3 )  The 
f a c  
t h e  

d s   a n d / o r   f a c i l i t i e s .  

i m p r o v e m e n t ,   b y  B.C. H y d r o ,   o f   l a n d s   a n d / o r  

r a n c h .  One e x a m p l e   w o u l d   b e   t h e   s u p p l y  o f  i r r i g a t i o n  
i l i t i e s  o w n e d   b y   t h e   r a n c h  30 o f f s e t   t h e  i m p a c t  on 

w a t e r  t o  i n c r e a s e   t h e   p r o d u c t i v i t y  o f  t h e   l a n d   n o t  
i m D a c t e d .  

C o n s i d e r a t i o n   o f   c o m p e n s a t i o n   t o   t h e   r e g i o n a l   a n d   p r o v i n c i a l  
a g r i c u l t u r e   a c c o u n t s   ' w o u l d   r e l a t e   t o  some o f  t h e   i n d u c e d   i m p a c t s  

i d e n t i f i e d   i n   S e c t i o n   5 . 2 ( e ) .   T h e s e   i m p a c t s  a r e  a s s o c i a t e c  w i t h  
t h e   a n t i c i p a t e d   r e d u c e d   l e v e l   o f   a c t i v i t y   i n   c e r t a i n   o f   t h e   o t h e r  
a g r i c u l t u r a l   i n d u s t r i e s   o f   t h e   r e g i o n   r e s u l t i n g   f r o m   t h e   r e d u c e d  
p r o d u c t i o n   a n d   e x p e c t a t i o n s   o f   t h e   b e e f   i n d u s t r y   o f   t h e   a r e a .  

T h e s e   i m p a c t s   w o u l d   i n c l u d e   r e d u c e d   m a r k e t i n g s   t h r o u g h   t h e   l o c a l  
s a l e   y a r d s ,   r e d u c e d   t r a n s p o r t a t i o n   a c t i v i t y   a s s o c i a t e d   w i t h  
t r a n s p o r t i n g   l i v e s t o c k   t o   t h e   s a l e   y a r d   a n d   t h e n   t o   t h e i r   u l t i m a t e  
m a r k e t ,   a n d   r e d u c e d   a c t i v i t y   i n   t h e   s e r v i c e   i n d u s t r i e s   a s s o c i a t e d  
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w i t h   a g r i c u l t u r e   s u c h   a s   f e e d   m i l l s ,   f a r m   m a c h i n e r y   s u p p l y ,   e t c .  
These  induced  impacts  have  not  been  quantified  in  this  study  and 
appropriate  compensation  would  need  to  be  discussed  between B . C .  
Hydro,  the  industries  affected  and  variaus  government  agencies. 

T h e   c o n c e p t   o f   m a i n t e n a n c e  o f  t h e   p r o d u c t i v i t y   o f   a g r i c u l t u r e   o n  
a regional  or  provincial  basis  has  been  advanced  by  some  govern- 
ment  representatives  interviewed  during  this  study.  This  concept 
involves  maintaining  agricultural  productivity  (in  lieu  of  losses 
t o   a g r i c u l t u r e   c a u s e d  by non  agricultural  development)  through  the 
d e v e l o p m e n t  o f  agricultural  production  in  areas  that  would  not be 
brought  into  production  using  current  benefit-cost  relationships. 
T h e   r a t i o n a l i z a t i o n   o f   t h i s   c o n c e p t   w a s   n o t   p a r t  o f  this  study  and 
is  left  for  discussion  between B . C .  H y d r o   a n d   t h e   a p p r o p r i a t e  
government  agencies. 
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6 . 3  ENHANCEMENT 

C. 
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( a )   A g r i c u l t u r a l   U s e   o f   C o o l i n g   S y s t e m   W a s t e   H e a t  

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

T h e   p u r p o s e   o f   t h i s   s e c t i o n   i s   t o   u p d a t e   a n d   a d d   t o   s t u d i e s   d o n e  
p r e v i o u s l y   w h i c h   s p e c i f i c a l l y   a d d r e s s   t h e   p o t e n t i a l   f o r   w a s t e   h e a t  
u t i l i z a t i o n   b y   a g r i c u l t u r e   a s   a p p l i e d   t o   t h e   H a t   C r e e k   s i t , u a t i o n .  
T h e s e   s t u d i e s   i n c l u d e   o n e   b y   t h e   M i n i s t r y   o f   A g r i c u l t u r e  (BCMA) 

R e p o r t  o n  Waste  Energy U t i l i z a t i o n  f o r  A g r i c u l t u r e ,  Hat Creek 
Greenhouse  ProposaZ7' a n d  a b r i e f   i n - h o u s e   r e p o r t   p r e p a r e d  by 
8 . C .   H y d r o . 7 8  

The  u s e  o f   w a s t e   h e a t   b y   a g r i c u l t u r e   i s   c o n c e p t u a l l y   v e r y   a p p e a l i n g  
as  i t  u s e s   e n e r g y  nu t  o t h e r w i s e   b e n e f i c i a l l y   u t i l i z e d .   A l s o ,  

u n d e r   c e r t a i n   c i r c u m s t a n c e s   t h i s  u s e  o f  w a s t e   h e a t   m i g h t   c o n c e i v -  
a b l y   r e p l a c e  a p o r t i o n   o f   t h e   p l a n t   c o o l i n g   s y s t e m   w h i c h   w o u l d  
o t h e r w i s e   b e   r e q u i r e d .   H o w e v e r ,   i n  all c a s e s   t h e r e   a r e   a d d i t i o n a l  

c a p i t a l   a n d   o p e r a t i n g   c o s t s   o v e r   . t h o s e   o f   t h e   c o n v e n t i o n a l   s y s t e m s  
w h i c h   h a v e   t o   b e   c o n s i d e r e d .  

V a r i o u s   w a s t e   h e a t   u s e s   h a v e   b e e n   c o n s i d e r e d   w i t h   m o s t   a t t e n t i o n  
g i v e n  t o  g r e e n h o u s e   u s e   s i n c e  t h i s  seems t o   b e   m o s t   p r o m i s i n g .  
A s p e c t s   w h i c h   a r e  common t o   g r e e n h o u s e   u s e   a n d   o t h e r   a l t e r n a t i v e s  
a r e   d i s c u s s e d   i n   d e t a i l  i n  t h e   g r e e n h o u s e   s e c t i o n   o n l y .  

( i i )   H a t   C r e e k   L o c a t i o n   a n d   C l i m a t e  

F i g u r e  D - 1  ( f o l d o u t )   s h o w s   t h e   p r o p o s e d   l o c a t i o n   o f   t h e   p o " e r   p l a n t  
a t  a n   e l e v a t i o n   o f   a b o u t  1400 m ( 4 5 9 3   f t ) ,   w h i c h   i s  300 m ( 9 8 4   f t )  
a b o v e   H a t   C r e e k   v a l l e y   b o t t o m .  A p r e l i m i n a r y   a n a l y s i s   o f  3 . C .  H y d r o  



- 148 - 

* 

t 

L 

c 

c 

c 

. 
I 

a- 

meteorological  measurement^^^ indicates  that  temperatures  near 
the  plant  site  are  comparable  with  the  valley  bottom,  but  perhaps 
not  as  extreme,  i.e.,  not  quite  as  cold  in  winter  and  not  quite 
as  warm  in  summer. 

South  Surrey, a relatively  intensive  agricultural  .area,  was 
selected by Baehr77  as a logical  location  with  which  to  compare 
the  climate  of  Hat  Creek.  Climatic  information  available  indicates 
a winter  outside  design  temperature  of -34'C (-30'F) for Hat  Creek 
compared  to -9'C (+15'F) in  the  south  Surrey  area. 
A similar  comparison o n  degree  days  below 18'C ( 6 5 ' F )  indicates 
5556 (10,000) for  Hat  Creek  and 3111 (5600) for  south  Surrey. I n  

heating  requirement  data  sheets  prepared by 8.C. Hydro,  the  peak 
heating  demand  would  be  approximately 50 percent  greater in Hat 
Creek." 

No processed  information on .light is available  for  Hat  Creek. 
The  nearest  station  with  data  available is Lytton  (refer  to 
Tdble 6-1) and a n  examination  of  these  records  indicate  similar 
conditions  to  Abbotsford  in  the  Fraser  Valley. 

Further  detailed  information  of  light,  temperature  and  dew  point 
has  been  gathered  by B . C .  Hydro  and  it is expected  that  this  informa- 
tion will be  processed  and  available  for  any  further  studies. 

( i i i )  Waste  Heat  Characteristics 

Current  plant  character  was  defined as p;r the  1977  Integ-Ebasco 
report6' a n d  expanded  upon by more  recent  consultation  wit1 
P. Gurney  of  Iteg-Ebasco  and F. G. Hathorn  of B.C. Hydro.  The 
Hat  Creek  plant  would  have  four 500 MW ( 1 . 7 1  x 10' Btu-hr") 
generating  units  each  designed t o  generate 560 MW (1.91 X l o 6  BTU-hr 
g r o s s  of  which 60 MW (0.20 x l o 6  Btu-hr-l)  would  be  used f,)r 
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TABLE 6 - 1  

CLIMATE C O M P A R I S O N  

HAT C R E E K  AN0 FRASER VALLEY" 

T e m p e r a t u r e   a n d   P r e c i p i t a t i o n   R e c o r d s   f o r   H a t   C r e e k   a n d   S u r r e y  

H o u r s   o f   B r i q h t   S u n s h i n e   f o r   L v t t o n   a n d   A b b o t s f o r d  ( 3  Y e a r   a v e r a q e s ) .  

J a n   F e b   M a r   A p r   M a y   J u n e   J u l y   A u g   S e p t   @ c t  Nov I l e c   A n n u a l  
A b b o t s f o r d  50 7 1   9 8   1 4 6   2 3 3   1 4 7   3 2 1   2 9 5   1 5 9  150 57 5 1  1.786 

L y t t o n  5 2  96 1 4 2   1 9 4   2 7 0   2 4 0   3 1 2   2 7 4   1 6 7  137  5 7  4 0   1 , 9 4 1  
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a u x i l i a r i e s .   A p p r o x i m a t e l y  3 0 1 7  MW ( 1 0 . 3  x l o 6  Btu-hr") would 
b e   r e j e c t e d   a s   w a s t e   h e a t  when a l l   f o u r  u n i t s  a r e   o p e r a t i n g .   H o w e v e r ,  
o v e r   t h e   3 5 - y e a r   l i f e t i m e   o f   t h e   p r o j e c t   a b o u t  6 5  p e r c e n t  o f  t h e  
maximum p o s s i b l e   o u t p u t   w o u l d  b e  produced .  The p e r i o d s  when t h e  
load  may be p a r t i a l l y   r e d u c e d '   a r e   a t  n i g h t ,  on weekends,  2 n d  d u r i n g  
t h e  summer. 5 9  D i s c u s s i o n s  w i t h  p r o j e c t   d e s i g n e r s   i n d i c a t e d   t h a t  
i t  w o u l d  be u n l i k e l y ,   e x c e p t   t o w a r d s   t h e   e n d  o f  p l a n t   l i f e t i m e  
when t h e   p l a n t   c a p a c i t y   f a c t o r   w o u l d  be l o w e r ,   t h a t   t o t a l   s h u t d o w n s  
would  be  planned.  I t  i s   i m p r o b a b l e   a l s o   f r o m   t h e   p o i n t   o f   v i e w  
o f   f a i l u r e   t h a t   a l l   f o u r   u n i t s   w o u l d  b e ' s h u t  down a t   t h e  same t ime.  

Two n a t u r a l   d r a f t   h y p e r b o l i c   c o o l i n g   t o w e r s ,   e a c h  1 1 6 . 4  m ( 3 8 2  f t )  
h i g h ,   w o u l d   d i s c h a r g e  most o f   t h e   w a s t e   h e a t   t o   t h e  a t m o s p h e r e  i n  
t h e   f o r m   o f   w a t e r  v a p o u r .  I t  i s   p o s s i b l e   t h a t   a g r i c u l t u r e   c o u l d  
b e n e f i c i a l l y   u s e  p a r t  o f   t h i s   w a s t e   h e a t .   T h e r e   w o u l d   b e  two 
p o s s i b l -   p o i n t s   o f   a c c e s s  t o  t h i s  w a s t e   h e a t .  

- S t e a m   b e t w e e n   l a s t   t u r b i n e   a n d  t h e  ma.in power p l s n t  
c o n d e n s e r .  

- C o n d e n s e r   c o o l i n g   w a t e r   b e t w e e n   c o n d e n s e r   a n d   c o o l i n g  
t o w e r s ,   a b o u t  606  m'-min" ( 1 6 0 , 0 0 0  U S  ga l -min" )  f o r  
each  500 M W  u n i t   i n   o o e r a t i o n .  

The   former   source   would  s u p p l y  t e m p e r a t u r e s   c o m p a r a b l e  t o  t :hose 
used  i n  a c o n v e n t i o n a l   h o t   w a t e r   s y s t e m .  I t  i s   n o t   n o r m a l l y  
f e a s i b l e   t o  r emove   ve ry   l ow  p re s su re   s t eam  f rom  the   c losed   power  
p l a n t   c y c l e   w h i c h   h a s   v e r y   h i g h   w a t e r   q u a l i t y   r e q u i r e m e n t s   a n d  
t h e r e f o r e   a n y   e x t e n s i o n   o f   t h e   s y s t e m   t o   b e   u s e d  by a g r i c u l t u r e  
would a l s o   h a v e   t o  be p a r t   o f   t h e  same c l o s e d   c y c l e .  The  system 
would   have   to  be s t r i c t l y   r e g u l a t e d   t o   i n s u r e  t h a t  t h e  steam was 
r e t u r n e d   t o   t h e   p l a n t  a t  t h e   c o r r e c t   t e m p e r a t u r e  a n d  p r e s s u r e  
t o  m a i n t a i n  o p t i m u m  p l a n t   e f f i c i e n c y .   S e v e r a l   i n s t a l l a t i o n s   i n  
Romania,   however,  u s e  t h i s  t y p e   o f   s y s t e m . a o  The h i g h - g r a d e   h e a t  

c 
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i s  a v e r y   i m p o r t a n t   a d v a n t a g e .   V e r y   l i t t l e   i n f o r m a t i o n  w a s  a v a i l -  
a b l e   f r o m   w h i c h  t o  a s s e s s   t h e   f e a s i b i l i t y  o f  u s i n g   t h e   s t . ? a m   s o u r c e  
a l t e r n a t i v e   a n d   t h e r e f o r e  i t  i s  n o t   c o n s i d e r e d   f u r t h e r   i n   t h i s  

r e p o r t .  

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

w a t e r   w h i c h   m i g h t   b e   p a r t i a l l y   a v a i l a b l e   f o r   a g r i c u l t u r a l  u s e  a r e : "  

M o n t h  J a n  F e b  M a r  A p r  May J u n e  J u l  Aug Sep O c t  Nov Oec 
Temp. ' C  2 7  27 2 7  3 1  37 4 0  4 4  4 1  38  33  28 27 

O F  8 0  8 0  80 87  98  104 1 2 2  105 101 91 8 2  8 0  

T h e   m i n i m u m   t e m p e r a t u r e   w o u l d   n o t   b e   a l l o w e d  t o  d r o p   b e l o w  27'C 

(80'F) b e c a u s e   o f   r e s t r i c t i o n s   i n   c o o l i n g   t o w e r   a b i l i t y   d t i e   t o  
r i s k   o f   i c i n g .   A g r i c u l t u r e   w o u l d   f u r t h e r   n e e d   t o   a c c o u n t  f o r  
h e a t   l o s s   i n   p i p i n g   b e t w e e n   t h e   p l a n t   a n d   t h e   p o i n t  o f  a g r i c u l t u r a l  
u s e  o f   t h e   w a s t e   h e a t ,  

T h i s   w a t e r   w o u l d   b e   a v a i l a b l e   a t   a n   e l e v a t i o n   o f   a b o u t  1 4 0 0  m ( 4 5 9 3  f t )  

a n d   w o u l d   h a v e   f r o m   1 5  t o  1 8  m ( 4 9  t o  59  f t )   o f   p r e s s u r e   t i e a d .  water 
u s e d   b y   a g r i c u l t u r e   c o u l d   b e   r e t u r n e d   i n t o   t h e  sump a t  t h e   b o t t o m  
o f   t h e   c o o l i n g   t o w e r s  i f  c o o l e r   t h a n  27'C ( 8 0 ' ) .  

T h e   q u a l i t y   o f   w a t e r   i s   e x p e c t e d   t o   b e   d i r e c t l y   r e l a t e d   t o   t h e  
q u a l i t y   o f   t h e   T h o m p s o n   R i v e r   w a t e r .   T a b l e  6 - 2  s h o w s   t h e   d e s i g n  
m a k e u p   w a t e r   a n a l y s i s .   T h e s e   v a l u e s   w o u l d   b e   c o n c e n t r a t e d  
f r o m  15  t o  20 t i m e s   i n   t h e   c o n d e n s e r   c o o l i n g   w a t e r .   I n   a d d i t i o n ,  
c h l o r i n e   w o u l d  b e  a d d e d   t o   c o n t r o l   a l g a e   a n d   s u l f u r i c   a c i d  t o  
c o n t r o l   s c a l i n g .  
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TABLE 6 - 2  

D E S I G N  M A K E - U P  WATER ANALYSIS6 '  

P a r a m e t e r *  

T o t a l   D i s s o l v e d   S o l i d s * *  
T o t a l  s o l i d s * *  ~. 

S u s p e n d e d   S o l   i d s * *  
T u r b i d i t y   ( J T U ) * *  
S p e c i f i c   C o n d u c t a n c e   ( v n h o - c m " ) * *  
Oil A G r e a s e * *  

A l k a l i n i t y   ( C a C o , ) * *  
pH ( u n i t s ) * *  

H a r d n e s s   ( C a C O , ) * *  
C a l c i u m   ( d i s s o l v e d ) * *  
M a g n e s i u m   ( d i s s o l v e d ) * *  
C h l o r i d e * *  
S u l p h a t e * *  
S i l i c a * * ( a s   S i O , )  
C o l l o i d a l   S i l i c  
N i  t r a t e - N i   t r o g e n * *  
A m m o n i a   N i t r o g e n  
T o t a l   n j e l d a h l   N i t o r g e n  
N i t r o g e n ,   O r g a n i c  
P h o s p h o r o u s   a s   p * *  
O r g a n i c   C a r b o n * *  
I n o r g a n i c   C a r b o n * *  
P h e n o l  
A r s e n i c ,   D i s s o l v e d  

Chromium,  T o t a l  
Chromium,  D i s s o l v e d  

C o p p e r ,   D i s s o l v e d  
I r o n ,   D i s s o l v e d  
L e a d ,   D i s s o l v e d  

M e r c u r y ,   T o t a l   ( u g - 1 - ' )  
L e a d ,   T o t a l  

M a n g a n e s e ,   T o t a l  
M o l y b d e n u m ,   O i s s o l v e d   ( u g - 1 - l )  
P o t a s s i u m  
S o d i u m  
Z i n c ,   D i s s o l v e d  

A v e r a g e  

60.4 
57.4 

3 .1  
1.8 

1.0 
7 .5  

35 .1  
38.2 
1 2 . 1  
1.9 

7.2 
1.5 

98 

4 . 8  - 
0.005 
0 .012  
0.1 

0.007 
0.08 

7.4 
3.12 

0.005 
0 .002  

0.005 
0.005 
0.006 
0.09 
0.0015 
0.0019 

0.01 
0.05 

0 . 5  
0.85  
2.24 
0 .02  

- Maximum 

74.0  
72 .0  

7 .6  
8.5 

225 
2.0 

44.8 
8 .6  

47 .6  
14 .6  

2 . 6  
3 . 1  

1 0 . 0  
6 . 5  
2 . 1  

0.03 
0.005 

0 .24  
0.15 
0 . 0 2 1  

10.0 
10.0 

0.003 
0.005 
0.005 
0 .005 
0.06 
0.10 
0.003 
0.003 
0.25 
0.01 
0.7 
0.9 
3.2  
0 .12  

* All p a r a m e t e r s   e x p r e s s   i n  mg-1" u n l e s s   o t h e r w i s e   n o t e d .  

**  A v e r a g e   v a l u e s   r e p r e s e n t   m o n t h l y   a n n u a l   a v e r a g e s ,   a l l   o t h e r  
p a r a m e t e r s   r e p r e s e n t   t o t a l   s a m p l e   a v e r a g e s .  

c 
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Potential  Application 

It  appears  that  the  greenhouse  application  may  be  the  most,  suit- 
able  single  use  of  waste  heat  for  agriculture i n  Hat  Creek.  There 
is  evidence  of  technical  feasibility:  previous  experiments i n  
o t h e r   s i t uations  have  been  successful  using  direct  contact  heat 
exchange  with  relatively  low-grade  heat,  yielding  satisfactory 
harvests o f  various  vegetables.  Dry  heat  exchange  has  been  ruled 
out  because  of  the  low  grade  of  heat  available i n  the  case  being 
considered. i.e., using  condenser  cooling  water  rather  than  steam 
from  the  turbine. 

There  have  been  some  encouraging  experiments  with  simple  low 
capital  systems.  An  experiment8' i n  J a p a n   s u c cessfully  utilized 
warm  water  open  ponds  as  direct  heat  exchangers.  WalkeraZ  reports 
that  research  is  currently  underway  at  the  Illinois  Power  Company's 
Vermillion  power  plant  studying a system  which  applies  low-grade 
heated  water  to  the  outside  surface  of  the  greehouse  and a full 
scale  commercial  greenhouse  is  being  planned. 

A number  of  economic  quest 
studies,  review  of  current 
would  be  necessary  before 

ions  are  still  unresolved.  More  detailed 
experiments,  and  perhaps a demoqstration 

it  is  known  whether  or  not  this  ise  of 
waste  heat  would  be  economical  for  the  conditions o f  relatively 
severe  climate  and  low  waste  water  temperatures  that  would  be 
encountered i n  Hat  Creek. 

m- 

a- 



Both 
w a s t e  
t o  t h  

- 1 5 4  - 

t h e  a i r  a n d   s o i l  i n  g r e e n h o u s e s   a r e   p o t e n t i a l  r e c e p t o r s  
h e a t .   S t a n d a r d   p r a c t i c e   h a s  been t o   a p p l y  hea t  d i r e c t  

e a i r  b u t  r e c e n t   r e s e a r c h   i n d i c a t e s   a d v a n t a g e s  t o  a p p l y  
h e a t  s o  t h a t   s o i l  i s  warmed a s  w e l l . q O  

of 
1 Y  
i n g  

I t  has  been c a l c ~ l a t e d ’ ~   t h a t   t h e r e  w o u l d  be s u f f i c i e n t   w a s t e   h e a t  
t o   s u p p o r t  u p  t o   1 6 2  h a  ( 4 0 0  a c r e s )  o f  greenhouses .   However ,  
i n   t h e   n e a r   f u t u r e ,   t h e   l i k e l i h o o d   o f   t h i s   s i z e   o f   p r o j e c t  i n  
Hat  Creek i s  r e m o t e ,   e s p e c i a l l y   c o n s i d e r i n g   t h a t   t h e   l a r g , ? s t  
e x i s t i n g   g r e e n h o u s e   c o m p l e x e s  i n  t h e  w o r l d  a r e   s m a l l e r .   ‘ T h e r e   a r e  
i n  t o t a l   a b o u t   2 0 3  ha ( 5 0 2  a c r e s )   u n d e r   p l a s t i c   a n d   g l a s s  i n  
Canada  devoted t o  v e g e t a b l e   p r o d u c t i o n . 8 3   T o t a l   g r e e n h o u s e   a r e a  
i n  Bri t ish Columbia i s  a b o u t  37 ha ( 9 2   a c r e s ) . 8 *  The ma in   t ypes  
o f   p l a n t s   g r o w n   a n d   t h e   a r e a s  o f  e a c h   a r e  shown i n  Table   6 -3 .  
Note t h a t  t h e   a r e a s   g i v e n   a r e   n o t   e x c l u s i v e ,   a s  many g r e e n h o u s e s  
p r o d u c e   d i f f e r e n t   c r o p s   i n   d i f f e r e n t   s e a s o n s .  

There  i s  a n   o p p o r t u n i t y   f o r   g r e e n h o u s e   e x p a n s i o n   i n   B r i t i s h   C o l u m b i a  
e v i d e n c e d  by t h e   f a c t   t h a t  a l a r g e   p o r t i o n   o f   t h e   v e g e t a b l e s  
a n d   f l o w e r s ,   n o r m a l l y   g r o w n   i n   g r e e n h o u s e s  i n  B r i t i s h   C o l L m b i a ,  
a r e   i m p o r t e d .  For e x a m p l e ,   a p p r o x i m a t e l y  85 p e r c e n t   o f   t t e   t a b l e  
t o m a t o e s   m a r k e t e d  i n  B r i t i s h   C o l u m b i a   a r e   i m p o r t e d .  

Advantages  

The o b v i o u s   a d v a n t a g e  t o  a g r i c u l t u r e  i n  u s i n g  was te  h e a t  i n  g r e e n -  
h o u s e   p r o d u c t i o n  i s  t h e   p o t e n t i a l   f u e l   s a v i n g s .  Fuel cos t s  were 
e s t i m a t e d   t o  b e  17 p e r c e n t   o f   t o t a l   g r e e n h o u s e   c o s t s  i n  1973 
a n d  37 p e r c e n t   i n   1 9 7 5 .  A s  t h i s   t r e n d  i s  e x p e c t e d   t o   c o n t i n u e ,  
t h e   a d v a n t a g e   o f   u s i n g   w a s t e   h e a t   w o u l d  a l s o  i n c r e a s e .  

U s i n g  t h e   c u r r e n t  B r i t i s h  Columbia p r i c e  f o r   n a t u r a l   g a s   s E r v i c e ,  
$0.078 m - 3  ( $0 .0022  f t ” ) ,  t h e   p o t e n t i a l   a n n u a l   s a v i n g s  i s  
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T A B L E  6 - 3  

GREENHOUSE A R E A  IN BRITISH C O L U M B I A  ( h a )  

Tomatoes  Cucumbers C u t  F lowers*  

Lower Mainland 6 . 2 1   3 . 6 9  12.21 
Vancouver I s l a n d  9 .38   2 .41   4 .63  
S o u t h e r n   I n t e r i o r  1 . 3 7   0 . 3 7   0 . 3 4  
N o r t h e r n   I n t e r i o r  0.17 0.14 0 .01  

B . C .  T o t a l   1 7 . 1 3   6 . 6 1   1 7 . 1 9  
- - " 

* Assuming 0.19 m z  ( 2   f t 2 )   p e r   f l a t   f o r   f o r c e d   b u l b s .  
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$ 7 6 , 4 4 0   h a - l   ( $ 3 0 , 9 3 5   a c r e - ' )   a s s u m i n g  a g a s   v o l u m e   o f   9 . 8  x 10 m ' - h a ' l  
( 1 . 4  x l o 7  f t ' - a c r e - ' ) .   A s s u m i n g  a 1 0 - y e a r   f u t u r e   v a l u e   d i s c o u n t  
t h i s   a m o u n t   h a s  a p r e s e n t   v a l u e   o f   $ 4 8 3 , 1 9 3   h a "   ( $ 1 9 5 , 5 4 1   a c r e " )  

a t  10 p e r c e n t   i n t e r e s t .   T h e   f o l l o w i n g   f o r m u l a a 5   w h i c h   a s s u m e s  a 
c o n t i n u o u s   c a s h   f l o w  w a s   u s e d  i n   c a l c u l a t i n g   t h e   a b o v e   v a l u e :  

w h e r e :  PV = p r e s e n t   v a l u e  
S = r a t e   o f   s a v i n g   ( d o l l a r s - y r " )  

r = i n t e r e s t   d i s c o u n t   r a t e  
y = d i s c o u n t   p e r i o d   ( y r )  

L o w e r   l a n d   t a x e s   a n d   l a n d   c o s t s   t h a t   w o u l d ,   b e   a s s o c i a t e d   w ' i t h   t h e  

H a t   C r e e k   s i t e   w o u l d   i n c r e a s e   t h i s   f i g u r e   s o m e w h a t   b u t   t h e   a c t u a l  
a m o u n t  n f  e x t r a   c a p i t a l   c o s t s   t h a t   c o u l d   b e   j u s t i f i e d   i n   o r d e r  

t o  m a k e   u s e   o f   " f r e e "   w a s t e   h e a t   i s   e x p e c t e d   t o   b e   s ~ ~ b s t a n t i a l l y  
l o w e r   d u e   t o   o t h e r   e c o n o m i c   c o n s i d e r a t i o n s   s u c h   a s   i n c r e a s t ! d  

f r e i g h t   c o s t s ,   a d d i t i o n a l   h o t   w a t e r   t r a n s m i s s i o n   c o s t s   a n d   p e r h a p s  
a d d i t i o n a l   c o s t s   r e s u l t i n g   f r o m  a d i f f i c u l t   c o n s t r u c t i o n   s i t e .  
A d e t a i l e d   c o m p a r i s o n ,   t a k i n g   i n t o   a c c o u n t  some o f   t h e s e ,   b a s e d  
o n   t h e   3 7 1 6  m z  (40,000 f t ' )  B C M A  I n c o m e   A s s u r a n c e   P r o g r a m   m o d e l  
f o r   t o m a t o e s 7 ' ,   s h o w e d  a n e t   a d v a n t a g e   o f   $ 2 . 4 7   c a s e - '   f o r  a H a t  
C r e e k   g r e e n h o u s e   o r   a b o u t  2 2  p e r c e n t   o f   t h e   c o s t   o f   p r o d u c t i o n .  

A n   a d v a n t a g e   o f   t h e   d i r e c t   c o n t a c t   s y s t e m   o v e r   t h e   c o n v e n t i o n a l  
d r y   c o n t a c t   s y s t e m   i s   t h e   p o s s i b i l i t y   o f   c o o l i n g   d u r i n g   h o t ,  summer 
w e a t h e r .   T e n n e s s e e   V a l l e y   A u t h o r i t y   r e s u l t s "   s h o w e d   t h a t   w h e n  

t h e i r   s y s t e m  w a s   u s e d   a s   a n   e v a p o r a t i v e   c o o l e r   t h e   t e m p e r a : : u r e   o f  
t h e   a i r   l e a v i n g   t h e   h e a t   e x c h a n g e r   w a s  2 t o  3 ° C   ( 4  t o  6 ° F )  c o o l e r  
t h a n   t h e   a m b i e n t   a f r .  It w a s   d e t e r m i n e d  i n  a f e a s i b i l i t y   s t u d y   f o r  
t h e   D e n v e r   a r e a   t h a t  a d e s i g n   w e t   b u l b   t e m p e r a t u r e   o f  18OC ( 6 5 O F )  
w o u l d   b e   f a v o r a b l e   f o r  summer c o o l i n g .  T h e   H a t   C r e e k   d e s i g n   w e t  
b u l b   t e m p e r a t u r e   w o u l d   b e  14OC ( 5 7 ' F l 6 ' ' ,  w e l l   u n d e r   t h e   a c c e D t a b l e  

8 6  
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v a l u e  d e t e  

a p o t e n t i a  
h o u s e s   w o u  

y e a r   r o u n d  

' r m i n e d   i n   t h e   D e n v e r   s t u d y .   T h i s  a l s o  b r i n g s   h i t h  it 

1 a d v a n t a g e   t o   t h e   p o w e r   p l a n t .   S i n c e   t h e   g r e e n -  
I d   b e   c a p a b l e   o f   d i s s i p a t i n g  a c o n s t a n t   l o a d e 6   a l l  
, t h e   d e s i g n   r e q u i r e m e n t s   f o r   p l a n t   c o o l i n g   t o w e r s  

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

h o u s e   s y s t e m   p r o v e d ,   p o s s i b l y   t h r o u g h   p i  

e n o u g h .  

A n o t h e r   p o t e n t i a l   a d v a n t a g e   t o   t h e   p l a n t  

1 

1 

c o s t s  i f t h e   g r e e n -  

o t   s t u d y ,   t o   b e   r e l i a b l e  

i s  t h a t   w a t e r   l o s s e s  

w o u l d   b e   l e s s   t h a n   f o r   c o o l i n g   t o w e r s  i f  t h e   w a t e r   c o n d e n s i n g  
o n   t h e   g r e e n h o u s e   s u r f a c e s   w e r e   c o l l e c t e d   a n d   r e t u r n e d .   T h e  
i m p o r t a n c e   o f   t h i s   a d v a n t a g e   l i e s   i n   o f f s e t t i n g   t h e   h i g h   c o s t  
o f   p u m p i n g   w a t e r   f r o m   t h e   T h o m p s o n   R i v e r .   C a l c u l a t i o n s   w i t h  
r e p o r t e d   q u a n t i t i e s   o f   c o n d e n s a t i o n   w a t e r   i n   p r e v i o u s   e x p e r i m e n t s "  
show t h a t   t h e   p o w e r   p l a n t   m a k e u p   r e q u i r e m e n t   c o u l d   b e   u p   t o  1 6 %  
l e s s   d u r i n g   c e r t a i n   p e r i a d s   o f   t h e   y e a r  i f  i n   t h e   u n l i k e 1 . y  

s i t u a t i o n  t h a t  t h e   c o o l i n g   t o w e r s   w e r e   c o m p l e t e l y   r e p l a c e d   b y  
g r e e n h o u s e s .   T h e   c o l l e c t e d   g r e e n h o u s e   c o n d e n s a t i o n   c o u l d   a l s o  

b e  u s e d   t o   s u p p l y   t h e   n e e d s   o f   t h e   c r o p s   b e i n g   r a i s e d   a n d . / o r  
p r o v i d e   h i g h   q u a l i t y   m a k e u p   w a t e r   f o r   t h e   p o w e r   p l a n t   c o o l i n g  
s y s t e m .  

P o t e n t i a l   P r o b l e m s  

V a r i o u s   p o t e n t i a l   p r o b l e m s   a r e   e n v i s i o n e d   f o r   t h i s   p r o p o s a l .  

T h e y   i n c l u d e   l o w   t e m p e r a t u r e   c o n d i t i o n s ,  low l i g h t   c o n d i t . o n s ,  
p l a n t   s h u t d o w n s ,   h i g h   h u m i d i t y ,   w a t e r   r e q u i r e m e n t s ,   m a r k e t :  
r e s t r i c t i o n s ,   p h y s i c a l   l o c a t i o n .   r e s t r i c t e d   s u i t a b l e   s o i l  
a v a i l a b i l i t y ,   a n d  air p o l l u t i o n ,  

T e m p e r a t u r e s .   H a t   C r e e k ,   b e i n g   s i t u a t e d   a t  a n o r t h e r l y   l a t i t u d e ,  
e x p e r i e n c e s   l o w e r   a m b i e n t   t e m p e r a t u r e s   t h a n   a r e   u s u a l l y   b e i n g  
d e s i g n e d   f o r   b o t h   c o n v e n t i o n a l   a n d   w a s t e   h e a t   u t i l i z a t i o n  
c o m p l e x e s . "  It i s   n o t   k n o w n   w h e t h e r   a n   e f f i c i e n t ,   y e t   i n e x p e n s i v e  
e x c h a n g e   s y s t e m   c a n   b e   b u i l t  t o  p r o v i d e   a d e q u a t e   h e a t i n g   w i t h  
l o w - g r a d e   h e a t   i n   t h i s   e n v i r o n m e n t .  
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H o w e v e r ,   G i l l h a m a n   r e p o r t s   t h a t   f o r   t h e   s e v e r e s t   c o n d i t i o n s  

i n   a r e a s   a d j a c e n t   t o   t h e   G r e a t   L a k e s   i n   O n t a r i o ,   b a s e d   u p o n  
t h e   t e s t   r e s u l t s   o f   c o n t a c t   e x c h a n g e   s y s t e m s   d i s c u s s e d   i n  

h i s   r e p o r t ,  i t  w o u l d   n o t   b e   u n r e a s o n a b l e   t o   a s s u m e   t h a t   n i g h t -  
t i m e   t e m p e r a t u r e s   c o u l d   b e   m a i n t a i n e d   a t   5 . 6 " C   ( 1 O ' F )   b e l o w   t h e  
t e m p e r a t u r e   o f   t h e   w a t e r   s u p p l y .   S i n c e   H a t   C r e e k .   w i t h   a n  
a v e r a g e   m i n i m u m   o f   - 1 7 ' C   ( 1 . 5 ' F )   ( s e e   T a b l e   6 - 1 )   i s   a b o u t   a s  

c o l d   a s   t h e   O n t a r i o   c o n d i t i o n s   r e p o r t e d   b y   G i l l h a m ,   a n   a v e r a g e  
m i n i m u m   o f   - 1 8 ' C   ( O ' F )   i n   t h e   A l g o n q u i n   P a r k   a r e a   a n d   i n   t h e  
S u d b u r y   a r e a ,  i t  was i n f e r r e d   t h a t  a t e m p e r a t u r e   o f   a b o u t   2 1 ' c  
( 7 O o F )   c o u l d   b e   m a i n t a i n e d   i n  a H a t   C r e e k   g r e e n h o u s e   w i t h   t h e  

m i n i m u m   w a t e r   s u p p l y   t e m p e r a t u r e   o f   2 7 ' C  (80'F). T h i s   t e m p e r a t u r e  

o f  2 1 ' C   ( 7 O o F )  i s   n e a r   t h e   o p t i m u m   g r o w t h   t e m p e r a t u r e   f o r  
t o m a t o e s ;   l e t t u c e   h a s   a n   o p t i m u m   o f   a b o u t   1 3 ' C   ( 5 6 ' F )   a n d  

c u c u m b e r s   a n   o p t i m u m   o f   a b o u t   2 9 ' C   ( 8 4 ' F ) ' ' .  

B a e h r "   c a l c u l a t e d   t h a t   h e a t   r e q u i r e m e n t s   w o u l d  . b e   a b o u t  50 
p e r c e n t   h i g h e r  i n  H a t   C r e e k   t h a n  i n  t h e   F r a s e r   V a l l e y .  It s h o u l d  
b e   n o t e d   t h a t   e v e n   w i t h o u t   c o n s i d e r i n g   t e m p e r a t u r e .   h e a t   l o s s e s  
c o u l d   b e   u p   t o  50 p e r c e n t   h i g h e r   t h a n   s t a n d a r d . g r e e n h o u s e s   d u e  
t o   h i g h e r   r e l a t i v e   h u m i d i t y " .  I t  i s   p r o b a b l e ,   t h a t   c o n s e r v a t i o n  
o f   h e a t   b y   m e a n s   o f  a s e c o n d   l a y e r   o f   p l a s t i c   o n   t h e   g r e e n h o u s e  
r o o f   a n d   w a l l s  f o r  i n s u l a t i o n   w o u l d   p r o v e   e c o n o m i c a l .   T h e   u s e  
of d o u b l e   l a y e r   p l a s t i c   a s   o p p o s e d   t o   s i n g l e   g l a z e d   g l a s s   h o u s e s  
c a n   r e d u c e   h e a t   l o s s e s   b y   a s   m u c h   a s   4 0   p e r c e n t a n , n 6 .   A n o t h e r  
p o s s i b i l i t y   w h i c h  m a y   l e s s e n   t h e   s t e e p   t e m p e r a t u r e   g r a d i e n t  
p r o b l e m . i s   t h a t  a s y s t e m   w h i c h   i n c o r p o r a t e s   s o i l   w a r m i n g  lnay 
n o t   r e q u i r e   a s   h i g h   a i r   t e m p e r a t u r e .  

Light. M u c h   o f   t h e   g r e e n h o u s e   v e g e t a b l e   p r o d u c t i o n  i n  B r i t i s h  
C o l u m b i a   c u r r e n t l y   i s   i d l e   d u r i n g   m i d - w i n t e r  'due t o   h e a t l l l g  
c o s t s   a n d   i n s u f f i c i e n t   l i g h t .   T h e   a v a i l a b i l i t y  o f  " f r e e "   h e a t  
i n   t h e   H a t   C r e e k   p r o p o s a l   w o u l d   p r o b a b l y   w a r r a n t   a l l   y e a r   r o u n d  
o p e r a t i o n  i f  t h e   l i g h t i n g   p r o b l e m   d o e s   n o t   b e c o m e   l i m i t i n g .  

d 
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T h i s  low l i g h t   c o n d i t i o n  i s  o f   p a r t i c u l a r   c o n c e r n  from November 
t o  March b u t  i t  may b e  p o s s i b l e   t o   r e m e d y  t h i s  w i t h  a r t i f l c i a l  
l i g h t i n g .  Many growers i n  o t h e r  Darts o f   t h e   c o u n t r y ,   i n c l u d i n g  
s e v e r a l  i n  t h e  Fraser V a l l e y ,  a r e  now i n s t a l l i n g  h i g h  i n t e n s i t y  
l i g h t s ,  s u c h  as  400 t o  1000 w a t t  ( 1 3 6 6   t o  3414 B t u - h r ” )  
sodium v a p o u r  lamps,  t o  supp lemen t  t h e  n a t u r a l   d a y l i g h t .   A l -  
t h o u g h   s u p p l e m e n t a l   l i g h t i n g   s i g n i f i c a n t l y   i n c r e a s e s   p r o d u c t i o n  
c o s t s s ’   t h e s e   c o s t s   c a n  be o f f s e t  t h r o u g h  i n c r e a s e s  i n  c r o p  
p r o d u c t i v i t y  a n d  q u a l i t y .  8 8  

P l a n t   S h u t d o w n s .  A s  o n l y  p a r t i a l  p l a n t  shu tdowns  a r e  expected 
on a n o r m a l   b a s i s ,   t h i s   f e a t u r e  i s  n o t  e x p e c t e d   t o   g r e a t l y  
a f f e c t  t he  f e a s i b i l i t y  o f  g r e e n h o u s e s  b u t  would be a l i m i t i n g  
f a c t o r  on  t h e   t o t a l   s i z e  o f  t h e   o p e r a t i o n .  The   greenhouse  
complex  would  probably  be designed t o  u s e  not   more   than  o n e -  
q u a r t e r  t o  o n e - h a l f  o f  t h e  w a s t e   h e a t   a v a i l a b l e   s i n c e  i t  i:; 
p r o j e c t e d   t h a t   t h i s   a m o u n t   w o u l d   h a v e  a h i g h   p r o b a b i l i t y  o f  
b e i n g  a v a i l a b l e  a t  any  t ime.  

Though the  v a r < a t i o n s  i n  w a s t e   h e a t   a v a . i l a b i l i t y   a r e  n o t  e x p e c t e d  
t o  be g r e a t   e n o u g h   t o  m a k e   s u p p l e m e n t a r y   h e a t i n g   n e c e s s a r y  i t  
i s  n e v e r t h e l e s s  s t i l l  a p o s s i b i l i t y .  A c r i t i c a l   e l e m e n t   i n  
g r e e n h o u s e   d e s i g n  w o u l d  b e  t h a t   t h e   t e m p e r a t u r e  c o u l d  n o t  be 
a l lowed  t o  d r o p  below t h e  f r o s t   l e v e l ,   o t h e r w i s e   t h e   e n t i r e  
c r o p   c o u l d   b e   l o s t .   N a t u r a l   g a s   i s   u s e d   i n  most c o n v e n t i o n a l  
g reenhouses  b u t  t h i s  may n o t  be r e a d i l y   a v a i l a b l e   n e a r  t h e  
power p l a n t .   V a r i o u s   o t h e r   p o s s i b i l i t i e s   e x i s t   f o r   s u p p l e m e n t a r y  
h e a t   s o u r c e s :  

- h e a t  p u m p  
- e l e c t r i c   h e a t  
- f u r n a c e  u s i n g  c h e a p   c o a l  
- a r t i f i c i a l   l i g h t  
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The h e a t  p u m p ,  s t i l l  a r e l a t i v e l y   n o v e l   d e v i c e   f o r   h e a t i n g   i n  
Canada i s   g e n e r a l l y   u n e c o n o m i c   f o r  many  application^","^. 
A b r i e f   i n v e s t i g a t i o n   c o n f i r m e d  t h a t  t h i s  i s  so  o n  a sma l l  
s c a l e  b u t  t h a t  t h i s   a l t e r n a t i v e  on  a l a r g e r   s c a l e  may become 
c o m p e t i t i v e   w i t h   e l e c t r i c  h e a t  or a f u r n a c e  b u r n i n g  c h e a p   c o a l .  
A r t i f i c i a l   l i g h t ,   w h i c h  would s i g n i f i c a n t l y   s u p p l e m e n t   h e a t ,  
a s   w e l l  as l i g h t ,  i s   a l s o   q u i t e   e x p e n s i v e .   H o w e v e r ,   t h i s  
a l t e r n a t i v e   i s   b e i n g   u s e d   i n   t h e   g r e e n h o u s e   i n d u s t r y   t o d a y .  

H e a t   s t o r a g e  may a l s o  be a w o r t h w h i l e   a l t e r n a t i v e   f e a t u r e  t o  
he lp   smooth  o u t  t h e   v a r i a t i o n   i n   h e a t   a v a i l a b i l i t y .   H e a t   s t o r a g e  
med ia   cou ld   i nc lude   rocks   o r  water.  Var ious   expe r imen t s   have  
d e m o n s t r a t e d   t h e   u s e  o f  r o c k s  as a h e a t   s t o r a g e  medium i n   g r e e n -  
houses  b u t  none a r e  known t o  u s e  water even though i t  h a s  a 
s i g n i f i c a n t l y   h i g h e r   h e a t   s t o r a g e   c a p a c i t y .   P e r h a p s   t h e   r e a s o n  
f o r  t h i s  i s  t h a t  i t  would r e q u i r e  a more   compl ica ted  a n d  thus 
more c o s t l y   s t r u c t u r e .   A s s u m i n g  hea t  l o s s e s   o f  3 . 3 4  MW-ha-’ 
( 4 . 6 2  x l o 6  Btu-hr” c a l c u l a t i o n s  show t h a t   a b o u t  
one  meter  ( 3 . 3  f t . )  o f  w a t e r   u n d e r   t h e   e n t i r e   g r e e n h o u s e   a r e a  
c o u l d   s t o r e   e n o u g h   h e a t  t o  prevent  a n  u n a c c e p t a b l e   t e m p e r a t u r e  
d r o p  d u r i n g  a 2 4 - h o u r   p e r i o d .  

T h e  p r o b a b i l i t y  o f  comple t e   p l an t   shu tdowns  w o u l d  need t c  be 
c o n s i d e r e d   c a r e f u l l y   i n   p l a n n i n g  a g reenhouse   complex .  P r i s k  
a n a l y s i s   u s i n g   t h e  power p l a n t   l o s s  o f  l o a d   p r o b a b i l i t y   w o u l d  
p r o b a b l y  be  needed t o  a s s e s s   t h e   e f f e c t s .   I f   t h e   p r o b a b i l i t y  
of  emergency  shutdowns was  low  enough the g r e e n h o u s e  i n d u s t r y  
w o u l d  p r o b a b l y   a c c o u n t   f o r   i t   i n   p l a n n i n g  by a c c e p t i n g  the r i s k  
o f  l o s i n g   p r o d u c t i v i t y  d u r i n g  t h o s e   t i m e s .  

H u m i d i t y .  D i r e c t   c o n t a c t   h e a t   e x c h a n g e   a l w a y s   b r i n g s   a l o n g   w i t h  
i t  t h e  f e a t u r e   o f   h i g h   h u m i d i t y .  H i g h  humid i ty   ( above  8:; p e r c e n t )  
h a s   t r a d i t i o n a l l y   b e e n   b l a m e d   f o r   f u n g u s ,   d i s e a s e ,   a n d   l c l w e r e d  
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p r o d u c t i o n .  " I c i n g  a n d  f o g g i n g  i n   c o l d   w e a t h e r   a r e   a l s o  
p o t e n t i a l   p r o b l e m s . 8 0  A s u p p l e m e n t a l   d r y  h e a t  exchange r  i n  
s e r i e s   a f t e r   t h e   c o n t a c t   e x c h a n g e r   i s   o n e  o f  t he  p o s s i b l e  
s o l u t i o n s  t o  h igh  h u m i d i t y  b u t  t h i s   o p t i o n   w o u l d  a d d  s i g n i f i c a n t  
c a p i t a l   c o s t  t o  t h e  s y s t e m .   I n s u l a t i o n   t e c h n i q u e s   a n d   . a r t i f i c i a l  
l i g h t i n g  may l e s s e n   t h e   p o t e n t i a l   p r o b l e m s   o f   i c i n g  a n d  f o g g i n g .  

V a r i o u s   r e p o r t s   i n d i c a t e  t h a t  t h e   a p p a r e n t   h i g h   h u m i d i t y '  
p r o b l e m  can  be r e d u c e d   a d e q u a t e l y  w i t h o u t  a d d i n g   a d d i t i o n a l  
s e n s i b l e   h e a t .   P i l e "   c i t e s   e x p e r i m e n t s   i n   M u s c l e   S h o a l s ,  
Alabama w i t h  t oma toes  a n d  cucumbers g r o w n  a t   v a r i o u s   r e l a t i v e  
h u m i d i t i e s .   A l t h o u g h   l o w e r   h u m i d i t i e s   h e l p e d   i n   d i s e a s e   , c o n t r o l ,  
a c c e p t a b l e   y i e l d s   o f   h i g h   q u a l i t y   v e g e t a b l e s   w e r e   p r o d u c e d  
i n  a near s a t u r a t e d   e n v i r o n m e n t  by f o l l o w i n g  a r i g i d   d i s e a s e  
c o n t r o l  p r o g r a m .  P i l e   c o n c l u d e s   t h a t  t h e  n e c e s s i t y   o f   h u m i d i t y  
r e d u c t i o n   e q u i p m e n t   n e e d s  t o  be f u r t h e r   e v a l u a t e d   a n d  men*:ions 
t h a t   f u r t h e r   d e m o n s t r a t i o n s   h a v e  been p lanned  a t  t h e  Browri's 
F e r r y   N u c l e a r   P l a n t .   S t u d i e s   o f   t h e  use o f  w a s t e  h e a t  i n   g r e e n -  
h o u s e s   i n v o l v i n g   t h e   j o i n t   e f f o r t s  o f  t h e  U n i v e r s i t y   o f   A r i z o n a  
a n d  t he  U n i v e r s i t y  o f  Sonora a t   P u e r t o   P e n s c o ,   M e x i c o   r e p o r t  
t h a t  t h e   c l o s e d   e n v i r o n m e n t   i t s e l f   g r e a t l y   i m p r o v e d  t h e  y i e l d s  
of a w i d e   v a r i e t y   o f   c r o p s   e v e n  t h o u g h  r e l a t i v e   h u m i d i t y  was 
n e a r   1 0 0   p e r c e n t ;   t h e   m o s t   s u c c e s s f u l   v a r i e t i e s  were t h o s e  
d e v e l o p e d   i n   h o t  humid a r e a s .  " W a t a n a b e "   c i t e s   w a s t e  h e a t  
e x p e r i m e n t s  i n  J a p a n  which h a v e  grown  tomatoes i n  an   env i ronmen t  
o f t e n  a t  1 0 0   p e r c e n t   r e l a t i v e   h u m i d i t y .  The harvests were a s  
g o o d  a s   t h e   s t a n d a r d   g r e e n h o u s e .  

The n e c e s s i t y  f o r  h u m i d i t y   c o n t r o l   i s   s t i l l   u n c e r t a i n .   T h i s  
f a c t o r   c o u l d   h a v e  a pronounced e f f e c t  on t h e  e c o n o m i c s . o f   t h e  
c o n t a c t   e x c h a n g e   s y s t e m  a n d  consequen t ly   mus t  be r e s o l v e d .  

Water   Requi rements .   Greenhouses   p lan ts   normal ly   consume a 
s i g n i f i c a n t  a m o u n g  o f  w a t e r  i n  t h e  e v a p o t r a n s p i r a t i o n  procr!ss. 
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I n  a n igh   humid i ty   env i ronmen t ,   however ,   ve ry  
i r r i g a t i o n  would be r e q u i r e d .  I n  one  s t u d y " ,  
i r r i g a t i o n  requirement was f o r   a p p l i c a t i o n  o f  

l i t t l e  d i r e c t  
t h e   o n l y  

l i q u i d   f e r t i l i z e r .  

The a m o u n t  o f  a d d i t i o n a l  water  t h a t  w o u l d  be required w o u l d  
depend o n  t he  amount l o s t   d u e   t o   a i r   c h a n g e s  required f o r  g reen -  
h o u s e   v e n t i l a t i o n .  I n  a n y   e v e n t ,   t h e   t o t a l   a m o u n t   r e q u i r e d  
wou'ld  be s m a l l   c o m p a r e d   t o  t he  c a p a c i t y   o f   t h e  makeup w a t e r  
p i p e l i n e   p r o p o s e d   f o r   t h e   p l a n t .   F o r   e x a m p l e ,  50 ha ( 1 2 4   a c r e s )  
m i g h t  u se   abou t   33  
o f   t h e   c a p a c i t y   o f  

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

f 
i 

ha-m-yr ) .  This  i s  l e s s   t h a n   o n e   p e r c e n t  
t h e  makeup p i p e l i n e .  

- 1  

t h e   c o o l i n g   w a t e r  as  t h e   s o u r c e  of  
on water   would  depend on t he  water  b e i n g  of  

A compar ison  o f  t h e  recommended  maxinum 
w a t e r   q u a l i t y   l i m i t s  g i v e n  i n  t a b l e  5 - 6  w i t h  h i g h e s t  e x p e c t e d  
a v e r a g e   c o n c e n t r a t i o n s  i n  t h e  c o n d e n s e r   c o o l i n g  water  ( 2 0  
times s o u r c e   w a t e r   a n a l y s i s )  showed t h a t   a t   l e a s t   t h r e e  
p a r a m e t e r s   w o u l d - b e   c l o s e  t o  t h e  recommended  maximum-indicat ing 
t h a t   t h i s   w a t e r  w o u l d  o n l y   b a r e l y   b e   a c c e p t a b l e   a s  a s o u r c e  
o f   i r r i g a t i o n   w a t e r .   T h e s e   p a r a m e t e r s   a r e   m o l y b d e n u m ,   a t  
a c o n c e n t r a t i o n  o f  0.01  mg-1" .  s p e c i f i c   c o n d u c t a n c e ,  a t  ii 

v a l u e  O f  2 . 0  mmhos-cm" a n d   t o t a l   d i s s o l v e d   s o l i d s  a t  a 
c o n c e n t r a t i o n  of  1148 mg-1" ( 1 4 0 0  m g - 1 - 1  recommended  maX.'mum). 

M a r k e t   R e s t r i c t i o n s .  The b a s i c   c o s t  o f  p r o d u c t i o n   f o r   g r e e n -  
house   t oma toes  i n  B r i t i s h   C o l u m b i a   a s   e s t a b l i s h e d  b y  t h e  H . C .  
M i n i s t r y   o f   A g r i c u l t u r e  Farm  Income  Assurance  cost   of   Droduct ion 
model i s  $11.93  Case" P I U S  8 1 . 4 6  c a s e - '   a s  a m a r k e t i n g   c o s t .  
I n  1 9 7 6  t h e   g r o s s   m a r k e t  re turn  f o r   g r e e n h o u s e   t o m a t o e s  wits 

$ 8 . 8 5  C a s e - '   w h i c h   r e s u l t e d  i n  a d e f i c i t  t o  t h e  p r o d u c e r  
O f  $4 .54   ca se" ,   A l though   t he   u se  of Hat   Creek   was te   hea t  

c o u l d   g i v e  a n  a p p a r e n t  s a v i n g  o f  a p p r o x i m a t e l y  $ 2 . 4 7  c a s e ' l  7 7  

t h e r e  w o u l d  s t i l l  remain  a d e f i c i t   o f   a t   l e a s t  $ 2 . 0 7  CaSe-1 
i f  t h e   t o m a t o e s   w e r e   s o l d  d u r i n g  t h e   r e g u l a r   m a r k e t i n g   p e r i o d  
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f r o m   k p r i l  t o  Sep tember .  An e v e n   g r e a t e r   d e f i c i t   w o u l d   r e m a i n  
i f  t h e r e  was a d e p r e s s i o n   o f   t h e   p r e s e n t  market f o r  Br i t i sh  
C o l u m b i a  g reenhouse   t oma toes   wh ich  w o u l d  l i k e l y   o c c u r   w i t h  a 
s i z e a b l e   i n d u s t r y  a t  H a t  Creek.  Records  show t h a t  t h e  p r i c e  
o f  t o m a t o e s   i s   s u b s t a n t i a l l y   h i g h e r ,  $ 3 . 0 0  t o  $ 4 . 0 0  c a s e ” .  

d u r i n g  the  r ema inde r  o f  t h e   y e a r   w i t h   m o s t l y   i m p o r t e d  toolatut.5 
o n  t h e   m a r k e t   a n d  t h a t  p r o d u c i n g  t o m a t o e s   f o r   m a r k e t   d u r i n g   t h i s  
p e r i o d   a p p e a r s  upon i n i t i a l   e x a m i n a t i o n  t o  be a r e a s o n a b l e   a l t e r n a t i v e .  

P h y s i c a l   L o c a t i o n .  The p o s s i b i l i t i e s   o f   p h y s i c a l l y   l o c a t i n g  a 
s i z e a b l e   g r e e n h o u s e   c o m p l e x   n e a r  t he  p r o p o s e d   l o c a t i o n ’ o f   t h e  
H a t  Creek g e n e r a t i n g   p l a n t   a r e   q u i t e   l i m i t e d   d u e   t o   s t e e p  
topography  a n d  p o o r   s o i l s   i n   t h e  a r ea .  P r e v i o u s   s t u d i e s ”  
i n d i c a t e   t h a t   e c o n o m i c s   d i c t a t e  t h a t  t he   g reenhouse   complex  
needs t o  b e   a l m o s t   a d j a c e n t  t o  t h e   p l a n t ,   o t h e r w i s e   i n s u l a t i n g  
a n d  p i p i n g   c o s t s   q u i c k l y   e a t  u p  a n y   a d v a n t a g e  t o  t h e   u s e   o f  
t h e   w a s t e   h e a t .  The c a s e   o f   c o n s t r u c t i n g  a greenhouse  coniplex 
near t h e   p l a n t  on r e l a t i v e l y   s t e e p   t o p o g . r a p h y  and. . imoor . t ina  
s u i t a b l e   s o i l   o r   h y d r o p o n i c   m e d i a  such a s   f i n e   g r a v e l  o r  saw- 
dust   would  need t o  be  compared  with a c o m p l e x   l o c a t e d   f u r t h e r  
away on s u i t a b l e   s o i l  a n d  f l a t t e r   g r o u n d .  The l a t t e r   c a s e  
w o u l d  n o t  be f o u n d  f a v o r a b l e   u n l e s s  a very  larcle   complex  has  
p l a n n e d ,   p e r h a p s   i n   t h e   o r d e r  o f  50 h a  ( 1 2 4  a c r e s )  or more .  
I n  t h e   f o r m e r   c a s e ,   p e r h a p s   t o p s o i l   p r o p o s e d   f o r   s t o c k p i l i n g  
c o u l d   b e   u s e d   f o r   t h e   g r e e n h o u s e s  since t h i s  w o u l d  be a h i g h e r  
use  i f  I t  were n o t  t o o   e x p e n s i v e  t o  t r a n s p o r t ;   p r o j e c t   c o n v e y o r s  
m i g h t   b e   a b l e  t o  a s s i s t   i n   t r a n s p o r t i n g   t h e   t o p s o i l .  

P o l l u t i o n .  T h e  ERT r e p ~ r t ’ ~  a n d  t h e   R u n e c k l e s   r e p o r t ’   i n d i c a t e  
t h a t  SOz/NO2 s t a c k   e m i s s i o n s   w o u l d  n o t  be a p rob lem  in  t h e  
a r e a   s u r r o u n d i n g   t h e   p l a n t .  The c l o s e s t   p o t e n t i a l l y   h a r m f . l l  
c o n c e n t r a t i o n   l e v e l s  o f  a i r  e m i s s i o n s  w o u l d  o c c u r   a b o u t  7 ,tm 

( 4 . 4  m i )  f rom t h e   p l a n t .   S a l t   d e p o s i t i o n   d u e   t o   c o o l i n g   t o w e r  
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d r i f t  may pose  a p o t e n t i a l  h a z a r d  t o  v e g e t a t i o n  withip 3 km 
( 1 . 9  m i )  o f  t h e  p l a n t , '  I t  has  n o t  been d e t e r m i n e d   w h e t h e r  
or n o t  t h i s  w o u l d  pose  a t h r e a t  t o  g r e e n h o u s e   c r o p s .  I n  any 
c a s e ,   a e r o s o l s   c o u l d  be e l i m i n a t e d   f r o m   t h e   g r e e n h o u s e  a i r  s u p p l y  
by f i l t e r i n g .  

W a t e r   q u a l i t y . i s   a l s o  a p o s s i b l e   c o n c e r n .   I f   c h e m i c a l s   s u c h   a s  
c h r o m a t e s   w e r e   u s e d   f o r   w a t e r   t r e a t m e n t ,  t he  p l a n t s   i n   t h e   g r e e n -  
houses  may be d e t r i m e n t a l l y   a f f e c t e d .   S i m i l a r l y ,   t h e   p o l l e n  
f r o m   t h e   g r e e n h o u s e  m i g h t  d e t r i m e n t a l l y   a f f e c t   t h e   c o o l i n g   s y s t e m  
by requi r ing  a d d i t i o n a l   w a t e r   t r e a t m e n t .  8 6  The d e t e r m i n a t i o n  
o f  w h e t h e r   s u c h   e f f e c t s   w i l l   o c c u r   r e q u i r e s   f u r t h e r   s t u d y .  

C o n c l u s i o n  

S i n c e ,  i n  g e n e r a l ,   t h e   u s e  o f  Hat.  Creek   was te  h e a t  f o r   g r e e n h o u s e  
c r o p   p r o d u c t i o n   a p p e a r s   p r o m i s i n g ,   i t   i s   c o n c l u d e d   t h a t  a d e t a i l e d  
i n v e s t i g a t i o n   s h o u l d  be c a r r i e d  o u t  t o  a s c e r t a i n  t he  p rac t . i ca1  
p o t e n t i a l   o f   t h i s   u s e .   T h e r e   a p p e a r   t o  be unreso lved   ques1: ions  
i n   a l l   a r e a s ,  a few i n  eng inee r ing   and   more  i n  economics arid 
i n s t i t u t i o n a l   a r r a n g e m e n t s .  More a n a l y s i s  w o u l d  be r e q u i r e d  
t o  d e t e r m i n e   i f  a g reenhouse   complex   u s ing   was t e   hea t   cou lc l  
be a d a p t e d  t o  t h e   r e l a t i v e l y   s e v e r e   c l i m a t e   o f   H a t   C r e e k  a n d  t h e  
d i f f i c u l t   t e r r a i n  t h a t  e x i s t s  a r o u n d  the   p roposed   power  p l a n t  
l o c a t i o n .  The impac t  o n  g r e e n h o u s e   o p e r a t i o n s  o f  t h e  the rma l  
p l a n t   r e l i a b i l i t y  a n d  the   need  t o  supply  b a c k u p  h e a t i n g  i n  
t h e   e v e n t  o f  was t e  h e a t  i n t e r r u p t i o n  w o u l d  r e q u i r e   s t u d y .  Careful  
c o n s i d e r a t i o n  o f  c r o p   m a r k e t i n g ,   g r e e n h o u s e   o w n e r s h i p   a n d  
c o n t r o 1 , ' a n d   t h e   s k i l l e d  l a b o u r  s i t u a t i o n  w o u l d  be r e q u i r e d   a s  w e l l .  

I t  may be  found t h a t  a f i e l d   s i t e   d e m o n s t r a t i o n   p r o j e c t ,   s u c h   a s  
t h e   o n e   p r o p o s e d   e a r l i e r  by B C M A 7 7 .  w o u l d  s t i l l  be necessa r ,y  t o  
answer   some  of .   the   t echnica l  u n k n o w n s .  I t  would  be a d v a n t a , ~ e o u s  
t o  p r o c e e d   w i t h   t h e s e   s t u d i e s   a s   s o o n   a s   p o s s i b l e  s o  t h a t  
a p p r o p r l a t e   m o d i f i c a t i o n s   c o u l d  be t a k e n   i n t o   a c c o u n t  i n  t h e  
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power  plant  aesryn s h o u l d  1 L  b e  deie,mrlrsG ea1. i )  e ~ ; o u y h  t lut  
a n  economical  use  of  waste  heat  can  be  incorporated. 

8.  Environmental  Control  of  Animal  Enclosures 

The  use  of  thermal  discharge  water  for  heating  or  cooling  animal  en- 
closures  would  bring  certain  benefits.  although  the  potential 
savings  do  not  appear  to  be  as  'grea~t  as i n  t h e   g r e e n h o u s e  
situation  since  greenhouses  haye a m u c h   h i g her  heat  requirement.80 
There  is a lack  of  supporting  experimental  evidence  but, i r ,  
general,  it  is  expected  that  many  of  the  same  problems  as i n  
t h e   g r e e n house  situation  would  be  encountered. 

Based  upon  the  growth  response  to  temperature,  the  production 
of  swine  and  broilers  are  considered  to  have  the  greatest 
potential  use  for  waste  It  has  also.been  found 
that  with  cattle,  feed  conversion  is  improved a n d  efficiency i n  
p r o d u c t i o n   is  significantly  increased i n  a c o n t r o l l ed  environ- 
ment". Since  cattle  production i s  the  major  agricultural 
industry  around  Hat  Creek,  this  alternative  may  have  ready 
application  but  suitable a v a i l a b l e  s p a c e   n e a r  the  plant  site 
would  probably  restrict  this  alternative  as  large  areas  are 
required  for  animal  confinement.  Economic  studies  have  not  been 
carried  out  but  it  is  expected  that  this  alternative  would  be 
less  favorable  than  the  greenhouse  alternative. 

C. Irrigation 

'Irrigation  has  been  used  for  frost  protection  and  extending 
t h e   g r o w i n g   s e a s o n   f o r   c e r t a i n   h i g h   v a l u e   c r o p s   s u c h   a s   c i t r u s  
fruits.  This  application  requires  once-through  cooling  water 
which  is  not  compatible  with  the  concept  of  the  cooling  system 
of  the  Hat  Creek  plant,  therefore,  it  is  very  unlikely  that a 
beneficial  use  could  be  made  of  waste  heat  through  irrigation. 
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0.  A q u a c u l t u r e  

A q u a c u l t u r e   p r o d u c t i o n   i s  a r e l a t i v e l y  new e n t e r p r i s e  i n  t n i s  
c o u n t r y   a n d   t h e   t e c h n o l o g y   i s   s t i l l   i n  t h e  p rocess   o f   deve lopmen t .  

To d a t e .   s t u d i e s  a n d  d e m o n s t r a t i o n s   o f   t h i s   u s e   o f   w a s t e   h e a t  
have   main ly  been w i t h   o n c e - t h r o u g h   c o o l i n g   s y s t e m s   b e c a u s e   o f   t h e  
g r e a t e r   p o t e n t i a l   p r o b l e m s  w i t h  a c l o s e d - c y c l e   s y s t e m   a s  i:; 
p r o p o s e d   f o r  H a t  C r e e k .   A l t h o u g h   h i g h e r   w a t e r   t e m p e r a t u r e ! ;   a r e  
a n  a d v a n t a g e   w i t h   t h e   c l o s e d - c y c l e   s y s t e m ,   w a t e r   q u a l i t y   i ! ;  o f  
c o n c e r n   f o r   b o t h   t h e   a q u a t i c   p r o d u c t i o n   u n i t  a n d  t h e   p o w e r   p l a n t .  
I f   t h e   m a i n   r e c i r c u l a t i o n   s t r e a m  was u s e d ,   t h e   e f f e c t   o f  
p a r t i c u l a t e s  a n d   h i g h   c o n c e n t r a t i o n   l e v e l s   o f   d i s s o l v e d   s o ' i i d s ,  
b i o c i d e s ,   c o p p e r ,  a n d  f r e e   c h l o r i n e  o n  t h e   a q u a t i c   o r g a n i s m s  
being  produced  would  have t o  be c o n s i d e r e d .   F i s h   w a s t e s  may 
a l s o   h a v e  t o  be t r e a t e d   p r i o r  t o  r e c i r c u l a t i o n   t o  t h e  power p l a n t  
c o n d e n s e r  a n d  t h i s   a d d i t i o n a l   t r e a t m e n t   s y s t e m  would h a v e  t o  be 
r o n r i d e r m d . .  - Possible .means.-of-~.circ~enti.ng-so~ b u t -  n o t  a l l  - 

of t h e  a b o v e   p o t e n t i a l   p r o b l e m s  h a v e  been documented ."  

Another p o s s i b i l i t y   i s  t o  c i r c u l a t e  t he  w a t e r   t h r o u s h  some so r t  
o f  h e a t   e x c h a n g e   s y s t e m  t o  m a i n t a i n   t h e   t e m p e r a t u r e   o f   p o n d s   o r  
even a b u i l d i n g   w h i c h   h o u s e s   a q u a r i a   o r   f i s h   c u l t u r e   t a n k s .  
D e m o n s t r a t i o n s  I d i s c u s s e d  by R i m b e r g s 6 ,   i n v e s t i g a t i n g   t h i s  
concep t   a r e   unde rway   and  t h e i r  r e s u l t s   s h o u l d  b e  c o n s u l t e d  p r i o r  
t o  c o n s i d e r i n g   t h i s   c o n c e p t   f o r  H a t  Creek .  

F o r  t h e  H a t  C r e e k   p r o p o s a l ,   i f   t h e   e n t i r e   w a s t e   w a t e r   f l o w  o f  
2 4 2 2  m'-rnin" ( 5 4 0 , 0 0 0  U S  gal - rn in")   could  be u t i l i z e d   f o r  
a q u a c u l t u r e ,   a b o u t  400 h a  (988 a c r e s )  o f  a r e a  w o u l d  be required 
depend ing  on t h e  d e p t h s   o f  t a n k s  u s e d .  Many s p e c i e s  t h a t  w1,uld 
r e q u i r e   s e a   w a t e r   a r e   q u e s t i o n a b l e   s i n c e   t h e s e   c o n d i t i o n s   w o u l d  
be d i f f i c u l t  t o  d u p l i c a t e   n e a r  H a t  Creek .  
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S e v e r a l   s p e c i e s   c o n s i d e r e d   f o r   t h i s   e n d e a v o u r   a r e   c a t f i s h ,  

p r e f e r r i n g  a t e m p e r a t u r e   b e t w e e n  2 7  a n d  32'C ( 8 0  a n d  90°F),, 
s h r i m p   p r e f e r r i n g  21 t o  32'C ( 7 0  t o  90'F). a l g a e   p r e f e r r i n g  

10  t o   2 l 0 C  ( 5 0  t o  7 O o F )  a n d   r a i n b o w   t r o u t   w h i c h   g r o w   w e l l   a t  
a b o u t   1 6 ' C  (60'F). O t h e r   s p e c i e s   t h a t   c o u l d   b e   c o n s i d e r e d   a r e  

o y s t e r s ,   l o b s t e r s   a n d   c a r p .  

T h e   m a r k e t   c o n d i t i o n s   a r e   n o t   o b v i o u s   f o r  a m a j o r   a q u a c u l t u r e  
v e n t u r e .   C u r r e n t l y ,   c a t f i s h   p r o d u c t i o n ,   w h i l e   r e l a t i v e l y  
p o p u l a r   i n   o t h e r   p a r t s   o f   t h e   c o n t i n e n t ,   i s   n e a r l y   n o n e x i s t e n t  
i n   B r i t i s h   C o l u m b i a ,  A t  t h e   p r e s e n t   t i m e ,   t h e r e   i s   n o   e x i s t i n g  
m a r k e t   f o r   a l g a e   s i n g l e   c e l l   p r o t e i n s   b u t  i t  i s   p o s s i b l e   t h a t  
a n i m a l   f e e d   c o u l d   b e  a p o t e n t i a l   m a r k e t " .   I n   g e n e r a l ,   t h e r e   i s  

l i t t l e   s t a t i s t i c a l   d a t a   a t   p r e s e n t   t o   i n d i c a t e   t h e   e x t e n t  o f  
demand f o r   c u l t u r e d   a q u a t i c   f o o d s   i n   t h e   p r o v i n c e e 6 .  

E .  W a s t e   T r e a t m e n t  

C u r r e n t l y   t h e r e   a r e   n o   o b v i o u s   a p p l i c a t i o n s   f o r   t h e   u s e   o f   w a s t e  
h e a t   n e a r   H a t   C r e e k   t o   a i d   w a s t e   t r e a t m e n t   p r o c e s s e s .  It i s  

p o s s i b l e .   h o w e v e r ,   t h a t  i t  c o u l d   b e   i n c o r p o r a t e d   a s   p a r t   o f   a n  
i n t e g r a t e d   s y s t e m   t h a t   i n c l u d e d   t r e a t m e n t   o f   a n i m a l   D r o d u c t i o n  
w a s t e s .   T h e   t e m p e r a t u r e   o f   d i g e s t e r s   a n d   t r e a t m e n t   p o n d s   c o u l d   b e  
i n c r e a s e d   r e s u l t i n g  i n  m o r e   r a p i d   d e c o m p o s i t i o n   a n d   t h e  
m o r e   e f f i c i e n t   t r e a t m e n t   o f   w a s t e s   u n d e r   c o o l   c l i m a t e   c o n d i t i o n s s 0 .  

F .  I n t e g r a t e d   S y s t e m s  

A n y   o f   t h e   a l t e r n a t i v e   u s e s   o f   w a s t e   h e a t ,  i f  e c o n o m i c a l l y  
f e a s i b l e   a l o n e ,   w o u l d   l i k e l y   b e   e v e n   m o r e   f a v o r a b l e  i n  c o m b i n a t i o n  
s i n c e   c e r t a i n   c o s t s   c o u l d   b e   s h a r e d .   F o r   e x a m p l e ,  i f  g r e e n -  
h o u s e s   a n d   a q u a c u l t u r e   c o u l d   s h a r e   t h e  same b u i l d i n g   a n d   t h c  
same h e a t ,   s a v i n g s   w o u l d   o c c u r ,   T h i s   w o u l d   b e   t e c h n i c a l l y  
f e a s i b l e   u n d e r   d i f f e r e n t   a r r a n g e m e n t s   f o r   b o t h   t h e   h i g h   a n d   l o w  

t e m p e r a t u r e   s p e c i e s .  A r e c e n t   n e w s p a p e r   r e l e a s e   c i t e d  a 
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p r o p o s a l   o f   t h i s   s o r t  made f o r   t h e   B r u c e   N u c l e a r   P o w e r   S t a t i o n  
i n   O n t a r i o .   T e n n e s s e e   V a l l e y   A u t h o r i t y   i s   p r o p o s i n g   t o   b u i l d  
a g r e e n h o u s e / a n i m a l   s h e l t e r   c o m p l e x   a t   B r o w n ’ s   F e r r y   N u c l e a r  

P r o j e c t ” .   P e r h a p s   h e a t   t r a n s p o r t e d   l o n g   d i s t a n c e s   c o u l d  
a c t u a l l y   b e   t r a n s p o r t e d   u n d e r   r o a d w a y s   t h u s   h e l p i n g   t o   e a s e  

w i n t e r   s n o w   a n d   i c e   r e m o v a l   c o s t s .  

T h e   m a i n   a d v a n t a g e   o f   i n t e g r a t i o n  i s  t h e   m o r e   e f f i c i e n t  ust !  

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

l i k e   t h e   H a t   C r e e k   p o w e r   p r o j e c t ,   t h e r e   w o u l d  b e  m o r e  
o p p o r t u n i t y   t o   t a k e   a d v a n t a g e   o f   t h e   i n t e g r a t e d   s y s t e m   c o n c e p t  

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

( b )  S u p p l y   o f   I r r i g a t i o n   W a t e r  

( i )  W a s t e   W a t e r  

W a s t e   w a . t e r   q u a n t i t i e s   a r e   e x p e c t e d  
i t s  p o t e n t i a l   u s e   f o r   i r r i g a t i o n  i s  

T h e r e   a r e   t w o   p o t e n t i a l   w a s t e   w a t e r  

t o   b e   s m a l l ,   c o n s e q u e n t l y  

1 imi t e d ,  

s o u r c e s ,   o n e  i s  d o m e s t i c  

w a s t e   w a t e r   a n d  t h e  o t h e r ,   c o o l i n g   s y s t e m   b l o w d o w n .   T h e   p o t e n t i a l  
q u a n t i t y   o f   t h e   f o r m e r   i s   n o t   k n o w n ,   w h i l e   t h e   q u a n t i t y   f r o l n  
c o o l i n g   s y s t e m   b l o w d o w n   w o u l d  b e  a b o u t  0 . 4  m”min” (100  U S  g a l - I n ’ ) .  
T h i s   q u a n t i t y   c o u l d   b e   c a p a b l e   o f   i r r i g a t i n g   a b o u t  5 ha ( 1 2  a c r e s )  
o f   l a n d .  

( 1 1 )  P r o v i s i o n   o f   E x t r a   C a p a c f t y  

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

$120 ha”-m” ( $ 1 5  a c r e ” - f t ” )   t h e r e   w o u l d   b e   c o n s i d e r a b l e  
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potential  for  enhancement  to  agriculture  based on  the relatively 
large  amount  of  potentially  irrigable  lands  that  is  likely  to 
remain  unirrigated  in  the  future  due  to  the  lack  of  an  economic 
supply  of  water. The marginal  costs  of  providing  extra  capacity 
in  project  storage  reservoirs  and/or  the  main  project  supply 
pipeline  would  need  to  compare  favorab.1~  with  the  above  cost 
guideline.  Although  detailed  economic  information  was  not 
available  for  this  comparison  to  be  made,  the  projected  average 
cost  of  supplying  water  from  the  Thompson River to  the  plant 
is  two  orders  of  magnitude  greater  than  the  desired  cost o f  
irrigation  water,  indicating  the  unlikelyhood  of  an  economic 
supply  of  irrigation  water  being  available  from  the  plant 
supply  pipeline.  The  marginal  cost for additional  capacity 
i n  this  system,  however.  would  be  lower  for  irrigation 
supply  near  the  Thompson  River  end  of  the  supply  line  than  for 
irrigation  supply  at  the  plant  end  of  the  supply  line. 

c 

c 
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7 . 0  RECOMMENDATIONS 

1. In  response t o  the  findings  of  the  Runeckles  air  emission 
report'and..  the ERT trac.e el emen t  report' , a.s . th.ey  ..pertai n 
to  agriculture,  it i s  recommended  that a monitoring  program 
be  designed  and  implemented  for  both  the  immediate  without 
project  case  and  the  with  project  case  later.  Such a monitoring 
program  emphasizing  the  agricultural  resource - both  cultivated 
crops  and  rangeland  vegetation  -would  conceivably  form a 
component o f  a broader  monitoring  program  as  envisaged i n  t n e  
biological  monitoring  program  recommendations  contained i n  t h e  
Ph:sicot Habi ta t  and Range V e g e t a t i o x  report*'. 

" 

- 

More  specific  to  concerns  regarding  trace  elements  and  their 
effect  on  the  agricultural  resource,  it  is  further  recommended 
that a trace  element  monitoring  program be implemented  to 
assess  present  and  potential  (with  the  project)  levels o f  
trace  elements  in  soils,  vegetation,  and  livestock  animals. 
Arsenic,  selenium  and  fluorine  are  of  particular  concern, 

2 .  A s  a follow-up  to  the  basic  study  assumption  that B . C .  
Hydro  lands  would  be  realigned  into  new  farm  units  where  required 
and  made  available  for  agricultural  use,  it i s  recommended  that: 

a)  feasibility  studies  be  carried  out  to  define  new  farm 
units,  specifically  including  both  an  agricuitural 
economic  assessnent of farm  unit  viability a n d  a n  
agricultural  development  assessment.  An  adjunct to the 
latter  assessment  would  be  the  carrying  out o f  fieid 
corn  trials i n  the  Hat  Creek  valley to confirm  the 
predicted u s e  of  certain  lands  prior t o  a n y  large  stale 
corn  development  planning. 

b )  an  agricultural  development p l a n  be  prepared 
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3. Following  the  findings on mitigation,  compensation,  and 
enhancement  it is recommended  that: 

a)  an  assessment o f  relocating  project  facilities  (mine 
construction  camp,  access  road,  and  conveyor)  be  made  to 
optimize  project  compatibility  with  agricultural l a n d  
use  of  the  area. 

b) an  agricultural  assessment  be  made  of  alterations  to 
farm  units  involving  the  incorporation  of  any  substitute 
lands  being  considered  as a means  of  compensation. )J, ,.I t- 

N o t -  r 
r* .”$ ,. 

c )  pertaining  to  the  utilization of waste  heat  it is 1.. t/$/ 
recommended  that  further  study  be  undertaken  on  greenhouse, 
animal  enclosure,  and  aquaculture  uses.  lireenhouse  use 
appears  to  have  the  test  potential. 

i, . . 

4. Where  project  effluent is being  considered  for  landsoreadina 
on  agricultura;  crops, i t  is .recommended  that  an  agricultdral 
assessment o f  the  water  and  nutrient  budgets  be  carried  out  to 
determine  both  the  desirability  of  landspreading  and  the  required 
application  rates  and  scheduling. 

5. Recommendations  pertaining  to  agricultural  soils  and 
agricultural  water  use  are  presented  in  the P h y s i c a l  j f c b i t c t  
a n d   R a n g e   V e g e t a t i o n ‘ *  a n d  H y d r o Z o g y ,  D r a i n a g e ,   W a t e r   Q u a l i t y  

d U s e * 9  reports  respectively  and  are  supported  from  the  standpoint 
of  agriculture. 
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8 . 0  GLOSSARY 

A g r i c u l t u r a l -  Land Rese rve  - ( A L . R )  - l a n d   p r e s e r v e d   f o r - a g r i c u l t u r a l  
u s e   a s   d e s i g n a t e d  by t h e   P r o v i n c e  o f  B r i t i s h  Columbia  under 
t h e  B r i t i s h  Columbia  Land  Commission  Act. 

Animal U n i t  Month ( A U M )  - a f e e d   e q u i v a l e n t  used t o   i n d i c a t e   t h e  
number o f  g r a z i n g   a n i m a l s  a r a n g e   a r e a   c a n  s u p p o r t .  One A U M  
i s   o n e  cow a n d  c a l f  or one  4 5 4  k g  ( 1 0 0 0   l b )   s t e e r   g r a z i n g   f o r  
o n e  month. 

a r a b l e   l a n d  - l a n d   t h a t   i s   c a p a b l e   o f   b e i n g   c u l t i v a t e d   f o r   c r o p  
p r o d u c t i o n .  

b a c k g r o u n d i n s  - t h e   f - e e d i n g , . o f   w f ! a , n e ~ ~ ~ c ~ l ~ ~ e f : , o r   y e a r l i n g s  .. _- i n  a 
manner   t o   p repa re   t hem f o r  f i n i s h i n g .  

. ~- 

B i o g e o c l i m a t i c  Zone - a g e o g r a p h i c   a r e a   c h a r a c t e r i z e d  by a c e r t a i n  
c o m b i n a t i o n  o f   m a c r o - c l i m a t e s ,  z o n a l  s o i l s  a n d  z o n a l   ( c l i m a x )  
v e g e t a t i o n .  

c a r r y i n g   c a p a c i t y  - c a p a b i l i t y   o f  a r a n g e  t o  s u p p o r t   l i v e s t o c k   o v e r  
a l o n g   p e r i o d   o f  time. E x p r e s s e d   a s   a r e a   p e r  A U M .  

c l e a r - c u t  - f o r e s t e d   l a n d   w h e r e   a l l   t r e e s   a r e   c u t  down. 

c l i m a x   v e g e t a t i o n  - t h e   s t a b l e   v e g e t a t i o n   f o r m   r e s u l t i n g   f r o m   t h e  
p r o g r e s s i v e   n a t u r a l   r e p l a c e m e n t   o f   e a r l i e r  v e g e t a t i o n ,  

c o o l - l o v i n g   v e g e t a b l e s  - t h o s e   w h i c h   t h r i v e  i n  m o d e r a t e   t e m p e r a t u r e s .  
i n c l u d i n g   c a b b a g e ,   c a u l i f l o w e r ,   a n d   b r o c c o l i .  

r 

1 

1 



- 173 - 

L 

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

M o s t   o p e r a t i o n s   i n   t h e   s t u d y   a r e a s a r e   c a t t l e   o p e r a t i c n s   w h i c h  

a l s o   h a v e   C r o w n   g r a z i n g   p e r m i t   a r e a s   a s s o c i a t e d   w i t h   t h e m .  

f i e  - I d   c r o p s  - i n c l u d e   a 1  

f i n i s h i n 9  - f e e d i n g   c a t t  
w e i g h t   s u i t a b l e   f o r  

1 p l a n t s   t h a t   a r e   g r o w n   f o r   t h e i r   s e e d .  

l e   o n   g r a s s   o r   i n  a f e e d l o t  t o  a n   a g e   a n d  

s l a u g h t e r .  

f o r a g e   c r o p s  - i n c l u d e s   a l l   c r o p s   w h i c h   h a v e   t h e i r   v e g e t a t i v e  o r  
s e e d   c o m p o n e n t s   e a t e n   b y   l i v e s t o c k .  

f r o s t   f r e e   p e r i o d  - l e n g t h   o f   t i m e   i n   d a y s   b e t w e e n   t h e   l a s t   d a y   i n  
t h e   s p r i n g   a n d   t h e  f i rst  d a y   i n   t h e   f a l l   w h e n   t h e   t e m p e r a t u r e  

i s  a t   o r   b e l o w  O°C (32OF). 

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

m e a n   a b o v e  5 'C (=42qj p e r  s e a s o n .  

h e a t - l o v i n g   v e g e t a b l e s  - t h o s e   w h i c h   t h r i v e   i n   h i g h   t e m p e r a t u r e s ,  

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

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

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

It i s   d e p e n d e n t  
a r e  no s o i l   o r  

w h o l e   g r o u n d   a n d   w e l l   s u p p l i e d   w i t h   w a t e r .  
s i n c e   t h e r e  on  m e t e o r o l o g i c a l   c o n d i t i o n s ,  

c r o p   l i m i t a t i o n s .  

p r o b a b l e   a g r i c u l t u r a l  u s e  - i s   d e r  i v e d   f r o m  P O  t e n t i a l   a g r i c u l t u r a l  
u s e  b y   c o n s i d e r i n g   a d d i t i o n a l   c o n s t r a i n t s ,   i . e . ,   w a t e r  
a v a i l a b i l i t y ,   e c o n o m i c ,   s o c i a l   a n d   c e r t a i n   p h y s i c a l   f a c t o r s .  

s t o c k i n q   r a t e  - n u m b e r   o f   c a t t l e   t h a t  a r a n g e   a c t u a l l y   s u p p o r t s .  
E x p r e s s e d  a s  a r e a   p e r  A U M .  

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

c o m p o s i t i o n   a n d   p h y s i o g n o m y   a n d  i s  a s s o c i a t e d   w i t h  a c e r t a i n  
s e t   o f   e n v i r o n m e n t a l   a n d   p h y s i c a l   f a c t o r s .   E a c h   v e g s t a t i o n  
a s s o c i a t i o n  i s  named u s i n g   t h e   d o m i n a n t   o v e r s t o r y   a n d   u n d e r -  
s t o r y   s p e c i e s   i n  a c l i m a t i c   c l i m a x   s t a t e .  

w e l l - s t o c k e d   f o r e s t  - w i t h   r e f e r e n c e   t o  B . C .  F o r e s t   S e r v i c e  
c l a s s i f i c a t i o n   s y s t e m ,   i n d i c a t e s  a f u l l y - s t o c k e d   h i g h  
y i e l d   s t a n d   c o n t a i n i n g   d e c i d u o u s   a n d   c o n i f e r o u ' s   t r e e : ;  
( e x c e p t i n g   l o d g e p o l e   p i n e ) .  
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1 0 .  

R u n e c k l e s ,  V . C .  1 9 7 8 .   A s s e s s m e n t  o f  I m p a c t s   o f   A i r l o r n e  
E m i s s i o n s   o n   V e g e t a t i o n ,   P r o p o s e d   H a t   C r e e k   P r o j e c t ,  B . C .  
H y d r o   a n d   P o w e r   A u t h o r i t y .  

B . C .  L a n d s   S e r v i c e .   1 9 5 8 .   T h e   K a m l o o p s   B u l l e t i n   A r e a .   7 1   p p .  

B . C .  D e p a r t m e n t   o f   A g r i c u l t u r e .   N o v e m b e r   1 9 7 2 .   C l i i n a t e  
C a p a b i l i t y   C l a s s i f i c a t i o n   F o r   A g r i c u l t u r e ,   B r i t i s h   C J l u m b i a  
L a n d   I n v e n t o r y   ( C L I )   C l i m a t o l o g y   R e p o r t   N u m b e r  1, 2 n d   E d i t i o n .  

C l i m a t e   a n d   D a t a   S e r v i c e s   D i v i s i o n ,  B .C .  E n v i r o n m e n t   a n d  
L a n d  Use C o m m i t t e e   S e c r e t a r i a t .   1 9 7 1  & 7 6 .   C l i m a t e   C a p a b i l i t y  
f o r   A g r i c u l t u r e ,  map s h e e t s :   9 2 0 / N E   ( 9 / 7 1 ) ,   9 2 0 / S E   ( 8 / 7 1 ) ,  
92P/NW ( 9 / 7 1 ) ,   9 Z P / N E   ( 8 / 7 6 ) ,  92P/SW ( 8 / 7 1 ) ,   9 2 P / S E   ( 8 / 7 6 ) ,  
9 2 I / N E   ( 3 / 7 6 ) ,   9 2 1 / S E   ( 3 / 7 6 ) .  

R e s o u r c e   A n a l y s i s   B r a n c h .   D e c e m b e r   1 ,   1 9 7 7 .   C l i m a t e  

a t . l : 1 0 0 , 0 0 0 .  
C a p a b i l i t y   f o r   A g r i c u l t u r e   ( p r o v i s i o n a l ) ,  map s h e e t   9 2 I / N W  

G e o g r a p h y   D e p a r t m e n t ,   U n i v e r s i t y   o f   B r i t i s h   C o l u m b i a .  
1 9 6 5 - 6 6 .  B . C .  C l i m a t e   M a p s   p r e p a r e d   f o r   j o i n t  A R D A / 3 . C .  
G o v e r n m e n t   p r o j e c t .  

B . C .  E n v i r o n m e n t   a n d   L a n d  U s e  C o m m i t t e e   S e c r e t a r i a t .  
S e p t .   1 9 7 6 .   A g r i c u l t u r e   L a n d   C a p a b i  l i t y  i n   B r i t i s h  .:olumbia 

l t u r e .   J a n .   1 9 7 3 .  
i c u l t u r e ,  B . C .  L o i n d  

Runka ,  G . ,  B . C .  D e p a r t m e n t   o f   A g r i c u  
M e t h o d o l o g y :   L a n d   C a p a b i l i t y   f o r   A g r  
I n v e n t o r y   ( C L I  ) .  

B . C .  E n v i r o n m e n t   a n d   L a n d  U s e  C o m m i t t e e   S e c r e t a r i a t .   1 9 7 7 .  
ELUC Map L i b r a r y ,   u n p u b l i s h e d   d a t a ,   V i c t o r i a ,  B . C .  

R e s o u r c e   A n a l y s i s   U n i t ,  B . C .  E n v i r o n m e n t   a n d   L a n d  Use 
C o m m i t t e e   S e c r e t a r i a t .   1 9 7 6   a n d   u n d a t e d .   C a n a d a   L a n d  

9 2 G / 1 6   ( p r o v i s i o n a l   ( p ) ) ;   9 2 H / 1 5  & 1 6   ( a d v a n c e   p r i n t : ; ) ;  
I n v e n t o r y  - A g r i c u l t u r a l   C a p a b i l i t y   ( B . C . ) ,  map  shee.:s: 

9 2 1 / 1   ( P I ,  2 ( P I ,  5 ( P ) ,  6 ( P I ,  7 ( P I .  8 (P I ,  9 ( P I .   1 0   ( P I ,  
1 1   ( p - J a n . ' 7 6 ) ,  12 ( p ) ,   1 3   ( p ) ,   1 4   ( p - J a n . ' 7 6 ) ,   1 5  ( p ) ,  

1 0   ( P I ,   1 1   ( P I ,   1 2 ,  13 ,  1 4   ( P I ,   1 5   ( P I ,  & 1 6   ( P ) .  

1 6   ( p - O c t . ' 6 5 ) ;  92J/9 ( p ) ,  & 1 6   ( p ) ;   9 2 0 / 1 ,  8 ,  9, E '16; 
9 2 P / 1   ( P I ,  2 ( P I .  3 ( P I ,  4s 5 ,  6 ( P I ,  7 ( P I ,  8 (PI, !) ( P I ,  
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1 1 .  

1 2 .  

1 3 .  

1 4 .  

1 5 .  

1 6 .  

1 7 .  

1 8 .  

1 9 .  

2 0 .  

21 .  

2 2 .  

23.  

24 .  

2 5 .  

B . C .  S u r v e y s   a n d  M a p p i n g  B r a n c h .   1 9 6 8 - 7 6 .   T o p o g r a p h i c  
maps @ 1 : 5 0 , 0 0 0 :  9 2 H / 1 3  & 1 4 ,   9 2 1 / 3  & 4 ,   9 2 J / 1  & 8 .  

R e i d ,  R . ,  R e s o u r c e   A n a l y s i s   U n i t ,  B . C .  E n v i r o n m e n t   a n d   L a n d  
U s e   C o m m i t t e e   S e c r e t a r i a t .   N o v e m b e r   1 6 ,   1 9 7 7 .   P e r s o i l a l  
c o m m u n i c a t i o n .  

C o l u m b i a .  Map a t  1 :1 ,900.800.  
K r a j i n a ,  V . J .  U n d a t e d .   B i o g e o c l i m a t i c   Z o n e s   o f   B r i t i s h  

U n i v e r s i t y   o f  B r i t i s h  C o l u m b i a ,   B o t a n i c a l  S e r i e s  No. 
K r a j i n a ,  V.J. 1 9 5 9 .  B i o c l i m a t i c   Z o n e s   o f  B r i t i s h  Co l u m b i a ,  

1 : 1 - 4 7 .  

T e r a   C o n s u l t a n t s   L i m i t e d .   M a r c h   1 9 7 7 .   R e g i o n a l   V e g e  
w o r k i n g  map a t  1 :250 .000 .  

t a t i o n ,  

G e o g r a p h i c   D i v i s i o n ,  B . C .  E n v i r o n m e n t   a n d   L a n d  U s e  C o i n m i t t e e  

C o l u m b i a ,  map a t  s c a l e  o f  1 : 2 , 0 0 0 , 0 0 0 .  
S e c r e t a r i a t .   1 9 7 5 .   A g r i c u l t u r a l   L a n d   R e s e r v e s  o f  B r i t i s h  

T h o m p s o n - N i c o l a   R e g i o n a l   D i s t r i c t .   1 9 7 4 .   A g r i c u l t u r a l   L a n d  
R e s e r v e   P l a n ,  map s h e e t s :   9 2 H / 1 4 - 1 6 ;   9 2 1 / 1 - 1 6 ;   9 2 0 / 1 ,   8 ,  & 9 ;  
9 2 ? / 1 - 9  & 1 2 .  

C a r i ~ b o o   R e g i o n a l   D i s t r i c k  1.974. A g r i c u l t u r a l   L a n d   . R e s e r v e  
P l a n ,  map s n e e t s :   9 2 0 / 9  & 1 6 ;   9 2 P j 6 ,   1 0 - 1 6 .  

S q u a m i s h - L i l l o o e t   R e g i o n a l   D i s t r i c t .   1 9 7 4 .  
9 2 1 / 1 2  & 1 3  

1 9 7 4 .  A q r  

L a n d   R e s e r v e   P l a n ,  map s h e e t s :  

F r a s e r - C h e a m   R e g i o n a l   D i s t r i c t .  
R e s e r v e   P l a n ,   m a p   s h e e t s :   9 2 G /  

O k a n a g a n - S i m i l k a m e e n   R e g i o n a l  D 
L a n d   R e s e r v e   P l a n ,  map s h e e t s :  

A g r i c u l t u r e ,   B r i t i s h   C o l u m b i a .  
S t a t i s t i c s   C a n a d a .   M a r c h   1 9 7 8 .  

i ;  9 2 5 / 9 .  
A g r i c u l t u r a l  

1 6 ;  92H/13 ;   14 ,  & 15 .  
i c u l t u r a l   L a n d  

i s t r i c t .   1 9 7 4 .   A g r i c u l t u r a l  
92H/15 & 1 6 .  

1 9 7 6   C e n s u s   o f   C a n a d a ,  

M i n e s ,  & R e s o u r c e s .   S e p t e m b e r   1 6 / 1 9 7 3 ,   f r a m e  # 1 4 2 0 - 1 8 2 9 4 ;  
N a t i o n a l  Air P h o t o   L i b r a r y ,   C a n a d a   D e p a r t m e n t   o f   E n e r g y ,  

J u n e   1 3 / 1 9 7 4 ,   f r a m e  # 1 6 9 0 - 1 8 2 4 1 ;   a n d   J u n e   1 4 / 1 9 7 4 .   f r a m e  # 
1 6 9 1 - 1 8 2 9 3 .   C o l o u r  M S S  4,  5 ,  & 7 ,  @ 1 : = 3 3 0 , 0 0 0 .  

E n v i r o n m e n t   a n d   L a n d  U s e  C o m m i t t e e   S e c r e t a r i a t .  A o r i l  1 9 7 4 .  
C a t t l e   D i s t r i b u t i o n   i n   B r i t i s h   C o l u m b i a ~ ( 1 9 7 3 j ;  map a t   s c a l e  

. ~. 

o f  1 :1 ,900 ,800 .  

B . C .  M i n i s t r y   o f   A g r i c u l t u r e .   1 9 7 4 .   P r o d u c t i o n   D a t a .  
I n f o r m a t i o n   s h e e t s :  O S - 5  & OS-55;  OS-76-OS-97, 
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35.  

3 6 .  

37 .  

38 .  

B . C .  D e p a r t m e n t   o f   A g r i c u l t u r e .   1 9 7 3 .  P o t e n t i a l  f o r  A l f a l f a  
a n d   C o r n   P r o d u c t i o n   i n   t h e   V i c i n i t y   o f  C a c h e   C r e e k ,   8 . C .  

F a r m   E c o n o m i c s   B r a n c h ,  B . C .  D e p a r t m e n t   o f   A g r i c u l t u r e . .  
O c t o b e r   1 9 7 6 .   P r o d u c e r s '   C o n s e n s u s   C o s t s   a n d   R e t u r n s  - 
A l f a l f a   H a y   P r o d u c t i o n   i n   t h e   K a m l o o p s   D i s t r i c t .  

McLean.  A .  & M a r c h a n d ,   L .  1 9 6 8 .   G r a s s l a n d   R a n g e s   o f  
S o u t h e r n   I n t e r i o r   o f  B . C . ,  C . O . S .  p u b l i c a t i o n  # 1 3 1 9 .  

McLean ,  A .  1 9 7 2 .   B e e f   P r o d u c t i o n  on  L o d g e p o l e   P i n e  .- 
P i n e g r a s s   R a n g e   i n   t h e   C a r i b o o   R e g i o n   o f   B r i t i s h   C o l u m b i a .  
J o u r n a l   o f   R a n g e   M a n a g e m e n t ,   2 5 ( 1 ) : 1 0 - 1 1 .  

R .  W i l l i a m s ,  B . C .  M i n i s t r y   o f   t h e   E n v i r o n m e n t .   J a n u a r y   2 0 ,  
1 9 7 8 .   R e v i s i o n s   i n t r o d u c e d   t o   t h e   C l i m a t e   C a p a b i l i t y   f o r  

c o m m u n i c a t i o n .  
A g r i c u l t u r e   c l a s s i f i c a t i o n   s y s t e m   ( p r o v i s i o n a l ) .   P e r s o n a l  

R e s o u r c e   A n a l y s i s   B r a n c h .   N o v . ,   1 9 7 7 .   C l i m a t e   M o i s t l J r e  
D e f i c i t   a n d / o r   S u r p l u s   ( p r o v i s i o n a l )  map s h e e t   9 2 I / N W .  

R e s o u r c e   A n a l y s i s   B r a n c h .   S e p t e m b e r ,   1 9 7 7 .   M a y   t o  
S e p t e m b e r   P r e c i p i t a t i o n   ( p r o v i s i o n a l )  map s h e e t   9 2 I / N I J .  

B . C .  D e p a r t m e n t   o f   A g r i c u l t u r e .   S e p t e m b e r ,   1 9 7 6 .  5 o . i i s  a n d  
L a n d f o r m s   M a p s .   M a p   s h e e t s   9 2 1 / 1 1 - 1 4 .  

S o i l s   B r a n c h ,  B . C .  D e p a r t m e n t   o f   A g r i c u l t u r e .   M a r c h ,   1 9 7 4  

( 9 2 1 ) .  
( w i t h   r e v i s i o n s   t o   J u n e   1 9 7 5 ) .   S o i l s   L e g e n d   f o r   A s h c r o f t  

S q u a m i s h - L i l l o o e t   R e g i o n a l   D i s t r i c t .   1 9 7 4 .   A g r i c u l t u r a l  
L a n d   R e s e r v e   P l a n ,  Map s h e e t s :   9 2 I / 1 2  8 1 3 .  

T h o m p s o n - N i c o l a   R e g i o n a l   D i s t r i c t .   1 9 7 4 .   A g r i c u l t u r a l   L a n d  
R e s e r v e   P l a n ,  map s h e e t s   9 2 1 / 1 1 - 1 4 ;   9 2 P / 3  & 4 .  

B . C .  L a n d s   M a n a g e m e n t   B r a n c h .   1 9 7 7 .   U n p u b l i s h e d   l a n d   s t a t u s  
maps o f   t h e   K a m l o o p s   D i s t r i c t   o f f i c e .  

B . C .  D e p a r t m e n t   o f   L a n d s ,   F o r e s t s   a n d   W a t e r   R e s o u r c e s ,  
S e p t e m b e r ,   1 9 7 5 .   T h i r d   S t a t u s   E d i t i o n   A s h c r o f t ,  N T S  Flap 
92I /NW a t  1:125,0DO. 

. . ~  ~. 

39.  B . C .  H y d r o  A P o w e r   A u t h o r i t y .   D e c .   2 2 / 7 6   r e v i s i o n .  
U n t i t l e d  map s h o w i n g   p r o p e r t y   m a n a g e m e n t   s t a t u s   o f  Hal: C r e e k  
v a l l e y  e 1:24,DDD. 
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M c E l h a n n e y   S u r v e y i n g  & E n g i n e e r i n g   L t d .   S e p t e m b e r ,   1 9 7 6 .  
C o l o u r e d   a i r   p h o t o g r a p h s   R o l l  M A  1 0 4 5  I3 1:24.0DD. 

B . C .  M i n i s t r y  o f   t h e   E n v i r o n m e n t .   1 9 6 7 .  A . R . D . A .  P r e s e n t  
L a n d   U s e   P r o j e c t ,  map s h e e t s   9 2 1 / 1 1 - 1 4  & 9 2 P / 3  & 4 .  

B . C .  M i n i s t r y   o f   A g r i c u l t u r e ,   K a m l o o p s   o f f i c e .   M a r c h ,  1977: 
S a v o n a - C a c h e   C r e e k - B a s q u e   I r r i g a t i d n   D e v e l o p m e n t   S t u d y ,  
u n p u b l  i s h e d .  

B . C .  S u r v e y s   a n d   M a p p i n g   B r a n c h .   1 9 6 8 - 7 6 .   T o p o g r a p h i c   m a p s  
o f   t h e   N a t i o n a l   T o p o g r a p h i c   S y s t e m  I3 1 : 5 0 , 0 0 0 ,  map s h e e t s :  
9 2 I / l l ,   1 2 E ,   1 3 ,  & 1 4 ;   9 2 P / 3  8 4E. 

T e r a   C o n s u l t a n t s   L i m i t e d .   1 9 7 8 .  B.C.  H y d r o   a n d   P o w e r  
A u t h o r i t y ,   H a t   C r e e k   P r o j e c t ,   D e t a i l e d   E n v i r o n m e n t a l   S t u d i e s ,  

R e p o r t .  
L a n d   R e s o u r c e s   S u b g r o u p ,   P h y s i c a l   H a b i t a t   a n d   R a n g e   V e g e t a t i o n  

B . C .  G o v e r n m e n t .   1 9 7 6 .   D e p a r t m e n t a l   R e f e r e n c e   M a p s ,  map 
shee ts   921 /11W,   12E ,   13E .  & 14W a t   1 "  = k m i l e .  

G r a z i n g   V a l u e s   o f   R a n g e   P l a n t s   o f   B r i t i s h   C o l u m b i a .  
C a n a d a   D e p a r t m e n t  o f   A g r i c u l t u r e . .   1 9 6 4 .   H a n d b o o k   o n  

M-7   McLean   Lake  & B e d a r d   L a k e   U n i t s ,   A s h c r o f t   S t o c k   R a n g e ,  
G r a z i n g   D i v i s i o n ,  B . C .  F o r e s t   S e r v i c e .   1 9 7 0 .   G r a z i n g  Map 

map a t   s c a l e   o f  1 "  = 4 0   c h a i n s .  

B . C .  D e p a r t m e n t   o f   A g r i c u l t u r e .   M a r c h ,   1 9 6 3 .   S o i l   S u r v e y  

C o l u m b i a .  
o f  t h e   A s h c r o f t - S a v o n a   A r e a   T h o m p s o n   R i v e r   V a l l e y   B r i t i s h  

B e a k   C o n s u l t a n t s   L t d .   1 9 7 8 .   H a t   C r e e k   P r o j e c t ,   . W a t e r  

U s e  I n v e n t o r y   R e p o r t .  
R e s o u r c e s   S u b g r o u p ,   H y d r o l o g y .   D r a i n a g e ,   W a t e r   Q u a 1 i t . y   a n d  

R i g h t s  Maps  and l ist  o f  l i c e n c e   d e t a i l s ,  map s h e e t s   a t  
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I R R I G A T I O N  R E Q U I R E M E N T  M O D E L  

IR = R [ ( f . P E ) - P - S U I .  n o t   l e s s   t h a n   z e r o  

where ,  

- IR r e p r e s e n t s   t h e   i r r i g a t i o n   r e q u i r e m e n t   o f   t h e   c r o p ,   e x p r e s s e d  
a s  a d e p t h  o f  w a t e r ;  

- R r e p r e s e n t s  a r i s k   f a c t o r ,   w h i c h  i s  a f u n c t i o n   o f   t h e   r i : j k   o f  
n o t  h a v i n g  enough i r r i g a t i o n  w a t e r   t o   m e e t   t h e   c o n s u m p t i v e   n e e d s  
o f  t h e   c r o p .   R i s k  i s  s y n o n y m o u s   w i t h   p r o b a b i l i t y ,  b u t  u s u a l l y  
i m p l i e s  a h a z a r d . .  I t   i s   e x p r e s s e d   a s  a c u m u l a t i v e   p e r c e n t a g e   a n d  
i n d i c a t e s   t h e   n u m b e r  o f  y e a r s  o u t  o f  1 0 0  when t h e  v a l u e s  u s e d  a r e  
exceeded .  When t h e   r i s k   f a c t o r  i s  g r e a t e r  t h a n  1 .00  t h e   r i s k   i s  
l e s s  t h a n  50 p e r c e n t .  

A r e a s o n a b l e   p l a n n i n g   r i s k  o f  n o t   h a v i n g   e n o u g h   w a t e r   f o r   t h e  
i r r i g a t i o n  o f  h a y   a n d   p a s t u r e ,   t h e   m a j o r  crops o f  t h e  Hat  Creek 
v a l l e y ,  was d e t e r m i n e d  t o  be 2 0  p e r c e n t  ( i . e . ,  t h e r e  would be t h e  
p r o b a b i l i t y  t h a t  2 0  y e a r s  o u t  o f  1 0 0 ,  t h e  c a l c u l a t e d   s e a s o n a l  
i r r i g a t i o n   r e q u i r e m e n t   w o u l d  be l e s s   t h a n  t h e  w a t e r   r e q u i r e m e n t  
b a s e d  on a c t u a l   c l i m a t i c   c o n d i t i o n s ) .   T h i s   f i g u r e  was based  on  
c u r r e n t   d e s i g n   s p e c i f i c a t i o n s  * a n d  d i s c u s s i o n   w i t h  a B . C .  
M i n i s t r y  o f  A g r i c u l t u r e   i r r i g a t i o n   s p e c i a l i s t   r e g a r d i n g   a c t u a l  
r i s k s   a s s u m e d  i n  c u r r e n t   f a r m i n g   p r a c t i c e s .  

The r i s k   f a c t o r ,  R ,  was o b t a i n e d  by a v e r a g i n g   t h e   r a t i o  o f  
i r r i g a t i o n   r e q u i r e m e n t s   f o r   t h e   d e s i r e d  r i sk  ( i n  t h i s  c a s e  20 
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p e r c e n t )   t o   i r r i g a t i o n   r e q u i r e m e n t s   f o r  a 50 p e r c e n t   r i s k ,   a s  
d o c u m e n t e d   f o r   ' v a r i o u s  s u r r o u n d i n g  l o c a t i o n , s  by Canada  Cepartment 
o f  A g r i c u l t u r e   c o m p u t e r   a n a l y s e s  
o b t a i n e d   w a s :  

2 n 3 * 4 * 5  - The r isk f a c t o r  so 

R = 1 . 1 5 ;  
. .  

- f r e p r e s e n t s  a c o n s u m p t i v e   u s e   f a c t o r .   T h i s   i s   d e f i n e d  as t h e  
r a t i o  o f  c o n s u m p t i v e   u s e   o f   w a t e r  b y  a c r o p   t o   p o t e n t i a l  
e v a p o t r a n s p i r a t i o n .   C o n s u m p t i v e   u s e   i s   d e f i n e d   a s  t h e  sum o f  
t h e  d e p t h s   o f   w a t e r   t r a n s p i r e d  by t h e  p l a n t s .   e v a p o r a t e d   f r o m  
t h e  s o i l   s u r f a c e ,   a n d   i n t e r c e p t e d   p r e c i p i t a t i o n   e v a p o r a t e d  
f r o m   p l a n t   f o l i a g e .   P o t e n t i a l   e v a p o t r a n s p i r a t i o n  i s  t h e  
maximum q u a n t i t y  o f  w a t e r   c a p a b l e   o f   b e i n g   l o s t   a s   w a t e r   v a p o r ,  
f o r  a g i v e n  c l i m a t e ,  by a c o n t i n u o u s   s t r e t c h  o f  v e g e t a t i o n  
c o v e r i n g   t h e   w h o l e  g r o u n d  a n d   w e l l   s u p p l i e d  w i t h  water. 

The c o n s u m p t i v e  u s e  f a c t o r ,  f ,  i s  1.00 f o r   a n   a c t i v e l y   g r o w i n g  
c r o p  t h a t  c o m p l e t e l y   c o v e r s .   t h e . s o i l . o v e - r . . a   . l - a r g e   a r e a  a n d  
t h a t  h a s   a c c e s s  t o  a n   a m p l e   s u p p l y   o f   r e a d i l y   a v a i l a b l e   s o i l  
w a t e r  (water t h a t  i s   w i t h i n  t h e  r o o t   z o n e   o f  t h e  c r o p  ant1 t h a t  
s u p p l i e s  t h e  w a t e r   r e q u i r e m e n t s  o f  t h e   c r o p   w i t h o u t   1 i m i t . a t i o n  
t o  t r a n s p i r a t i o n ) .   I f   t h e   c r o p   a r e a   i s   s m a l l  or t h e  i n d i v i d u a l  
p l a n t s   a r e   h i g h  a n d  s p a c e d   i n  rows s o  t h a t   h e a t   c a n  be c a r r i e d  
i n t o  t h e  s p a c e   b e l o w   t h e  t o p  o f  t h e  c a n o p y ,  t h e  c o n s u m p t i v e / . , . . y ' -  / '  

u s e  f a c t o r  may e x c e e d  1.00: Where p l a n t s   a r e  s h o r t  a n d  d o  not ' ' / .+;"  
c o v e r   t h e  g r o u n d  s o  t h a t  b a r e   s o i l   i s   s h o w i n g ,  t h e  c o n s u m p t i v e  , '  

> '. -e2 
u s e  f a c t o r   i s   l e s s   t h a n  1 . 0 0 .  M a t u r i n g   c r o p s  t h a t  a r e  n o t  
a c t i v e l y   t r a n s p i r i n g   h a v e  a c o n s u m p t i v e  u s e  f a c t o r   o f  l e s s  
t h a n  1 . 0 0  C o n s u m p t i v e   u s e   f a c t o r s  h a v e  been e s t a ' b l i shed  fo r  a 
number  of   crops a n d  c l i m a t i c   c o n d i t i o n s  . The h a y   a n i  
p a s t u r e   o f  H a t  C r e e k   v a l l e y   a r e   r e p r e s e n t a t i v e   o f   c r o p   c o v e r  
wi th  a c o n s u m p t i v e   u s e   f a c t o r  o f  1 .00.  

. .  

.I 

6 ~ 7  

- P E  r e p r e s e n t s   p o t e n t i a l   e v a p o t r a n s p i r a t i o n ,   w h i c h   i s   d e f i n e d  
a s   t h e  maximum q u a n t i t y   o f   w a t e r   c a p a b l e   o f   b e i n g  l o s t  a s  
w a t e r   v a p o r ,   i n  a g i v e n   c l i m a t e ,  by a c o n t i n u o u s   s t r e t c h   o f  
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"1 

L, 

a 

v e g e t a t i o n   c o v e r i n g   t h e   w h o l e   g r o u n d  a n d  w e l l   s u p p l i e d   w i t h  
w a t e r .  I t  d e p e n d s   o n l y  o n  m e t e o r o l o g i c a l   c o n d i t i o n s .  

P o t e n t l a l   e v a p o t r a n s p i r a t i o n  was d e t e r m i n e d  by u t i l i z i n g  3 

f o r m u l a   t h a t  i s  c u r r e n t l y   u s e d  by the   Canada   Depar tment   o f  
A g r ! c u l t u r e  * i n   e s t i m a t f n g   i r r i g a t i o n   r e q u i r e m e n t s .  T h i s  
f o r m u l a ,  which i s  a m o d i f i e d   v e r s i o n  o f  a n   o r i g i n a l   r e g r e s s i o n  
model p r o p o s e d  by B a i e r  a n d  R o b e r t s o n '   i s   b a s e d  o n  e n e r g y  
b a l a n c e   p r i n c i p l e s  a n d  r e l a t e s   d a i l y   l a t e n t   e v a p o r a t i o n  to 
m e t e o r o l o g i c a l  a n d  a s t r o n o m i c a l   v a r i a b l e s .   T h i s   m e t h o d   d . i f f e r s  
f r o m   t h e   l e s s   r i g o r o u s   T h o r n t h w a i t e   m e t h o d   o f   d e t e r m i n i n g  
p o t e n t i a l   e v a p o t r a n s p i r a t i o n   w h i c h   u s e s   t h e   p a r a m e t e r s  o f  mean 
m o n t h l y  t e m p e r a t u r e  a n d  l e n g t h   o f   d a y ,   a n d   t h e   a s s u m p t i o n   o f  a 
f i x e d   s h a r i n g  o f  t h e   h e a t   b u d g e t .  The Thornthwai te   method was 
d e v e l o p e d   p r i m a r i l y   f o r   a r r i v i n g  a t  annual   consumpt ive  u s e  v a l u e s  
f o r   h y d r o . l o g i c a l b s t u d i e s  = b u t  . i s  notconsi:~~red';a-5,-r~l iaable a s  
some o t h e r   m e t h o d s   f o r   c a l c u l a t i n g   s p e c i f i c   i r r i g a t i o n   r e q u i r e -  
m e n t s   f o r   s h o r t e r   p e r i o d s 9 .  The B a i e r  a n d  R o b e r t s o n   f o r m u l a   i s  
more c o n s e r v a t i v e ,   i . e . ,   y i e l d s   h i g h e r   p o t e n t i a l   e v a p o t r a n s -  
p i r a t i o n   r a t e s  t h a n  t he   Thorn thwa i t e   me thod .  

The p a r t i c u l a r s   o f   t h e   f o r m u l a   u s e d   f o r   e s t i m a t i n g   t h e  
p o t e n t i a l   e v a p o t r a n s p i r a t i o n  i n  t h e  H a t   C r e e k   v a l l e y   a r e  
g iven   be l  o w :  

L E  = - 5 3 . 3 9  t 0 .337  Max t 0.531 Range t 0.0107 Qo 
t 0 .0512  Q s  + 0 . 0 9 7 7  Wind + 1 . 7 7  ( e w  - e s )  

( 2 )  
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I 

where, 
L E  = e s t i m a t e d   l a t e n t   e v a p o r a t i o n ,  i n  c c / d a y ;  a s  

o b s e r v e d   f r o m   b l a c k   B e l l a n i   p l a t e   a t m o m e t e r : , .  

E s t  

Ma x 

i m a t e s   o f  L E  ( i n   c c l d a y )   c o n v e r t   t o   e s t  
( i n  i n c h e s l d a y )  by a f a c t o r   o f  0.0034 

= d a i l y  maximum t e m p e r a t u r e  ( O F ) ,  

i m a t e s  o f  P E  
i n c h / c c .  

R a n g e  = d i f f e r e n c e   b e t w e e n   d a i l y  maximum and m i n i m u m  
t e m p e r a t u r e  ( O F ) ,  . 

Qo 

Q S  

= s o l a r   e n e r g y  a t  t h e  t o p  of  t h e  a t m o s p h e r e ,  i n  c a l  
c m - *   d a y ”   o b t a i n a b l e  from p u b l i s h e d   t a b l e s  . 

= t o t a l   s k y   a n d   s o l a r   e n e r g y  o n  a h o r i z o n t a l   s u r f a c e ,  
i n  c a l  cm” d a y ” .  

Qs i s   e s t i m a t e d  f 

9, = 9, 

where ,  

rom t h e   f o r m u l a :  

(0 .251  + 0.616 ( n / N ) )  

n = d u r a t i o n   o f  b r i g h t  s u n s h i n e ,   i n   h o u r s ,  

N - l e n g t h   o f   d a y ,  i n  h o u r s ,   o b t a i n a b l e  f r o m  
p u b l i s h e d   t a b l e s  . 

Wlnd = t o t a l   d a i l y   w i n d  r u n ,  i n  m i l e s ,   a t  6 f e e t  above  
t h e  g r o u n d .  
Wind r e c o r d s   t a k e n  a t  h i g h e r   l e v e l s  were a d j u s t e d  
t o  the  6 - f o o t   h e i g h t  by t h e   f o r m u l a :  

U6 = u x  l o g  6 
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w h e r e ,  

'6 = w i n d  run a t   6 - f o o t  h e i g h t ,  

= w i n d  r u n  a t   h e i g h t   ( h x ) ,  

= h e i g h t   o f   a n e m o m e t e r ,  i n  f e e t .  
" X  

h X  

e w  - e S  
= V a p o r   p r e s s u r e   d e f i c i t   ( m b )   f r o m  

s a t u r a t i o n   v a p o r   p r e s s u r e   a t  mean a i r  
t e m p e r a t u r e  ( Max + M i n )  and mean d a i l y  
d e w - p o i n t   t e m p e r a t u r e .  

L o n g - t e r m   r e c o r d s   o f   d a i l y   e x t r e m e   t e m p e r a t u r e s   a n d  
p r e c i p i t a t i o n  a r e   a v a i l a b i e   f o r  many s t a t i o n s ,  b u t  t h e  
c o r r e s p o n d i n g   r e c o r d s  o f  d a i l y  sunshine,  w i n d  run. and 
d e w - p o i n t   t e m p e r a t u r e   a r e   o f t e n  mis s ing  o r   i n c o m p l e t e .  
S p e c i a l   p r o c e d u r e s   h a v e   b e e n   d e v e l o p e d   t o  u s e  a v a i l a b l e  
d a i l y   t e m p e r a t u r e   a n d   p r e c i p i t a t i o n   r e c o r d s   a n d   t o  
e s t i m a t e   d a i l y   v a l u e s   o f   t h e  missing e l e m e n t s  i n  
e q u a t i o n  ( 2 ) .  An e q u a t i o n   r e l a t i n g  m i n i m u m  and  maximum 
t e m p e r a t u r e s   t o  mean d a i l y   d e w - p o i n t   t e m p e r a t u r e  ( T d )  
was e v o l v e d   f r o m   d a i l y   c l i m a t o l o g i c a l   r e c o r d s   a t  e i g h t  
C a n a d a   D e p a r t m e n t   o f   A g r i c u l t u r e   s t a t i o n s   a c r o s s   C a n a d a  
f o r  1 9 5 6 - 5 7 :  

Td= -12 .58  + 0 . 5 2  M i n  + 0 . 9 2  Max - 0.005 MaxZ ( 5 )  

M o n t h l y   v a l u e s   f o r   p o t e n t i a l   e v a p o t r a n s p i r a t i o n   w e r e   d e r i v e d   f o r  
t he  H a t   C r e e k   v a l l e y   f r o m   t h e   a b o v e   f o r m u l a e  by u s i n g  s p e c i f i c  
c l t m a t i c   a n d   p h y s i c a l   p r o p e r t i e s   d a t a  . C l i m a t i c  
v a r i a b l e s  were a s s u m e d   t o   b e   c o n s t a n t   f o r   t h e   v a l l e y   l o w l a n d s ,   o n  
which a l l   I r r i g a t i o n   o c c u r s ,   t h o u g h  some v a r i a t i o n   w o u l d  be 
expec ted  due t o   t h e   d i f f e r e n c e  i n  e l e v a t i o n   b e t w e e n   t h e   s o u t h  end 
o f  t h e   v a l l e y   a n d  t h e  n o r t n   e n d  where Hat Creek j o i n s  t h e  Bl lnapar te  
R i v e r .  A t  t h e   t i m e   t h a t  t h i s  d e r i v a t i o n  was   made ,   c l ' imat ic  

9 * 1 0 , 1 1 * 1 2 , 1 3  
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i n f o r m a t i o n   f o r   H a t   C r e e k   v a l l e y  was l i m i t e d   a n d   d i d   n o t  i l l low'  
f o r   t h e   P o s s i b l e   v a r i a t i o n  i n  c l i m a t e   t o   b e   t a k e n   i n t o   a c c o u n t .  

- P r e p r e s e n t s   p r e c i p i t a t i o n .   D a t a   f o r   a v e r a g e   m o n t h l y  
p r e c i p i t a t i o n   w e r e   o b t a i n e d   f r o m   m e t e o r o l o g i c a l   r e c o r d s  o f  t h e  
A t m o s p h e r i c   E n v i r o n m e n t   S e r v i c e  l o  m o n i t o r i n g   s t a t i o n ,   " H a t   C r e e k " .  

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

T h e   a m o u n t   o f   s t o r a g e   u t i l i z a t i o n   i s  a f u n c t i o n   o f   t h e   s o i l  

t e x t u r e   a n d   c r o p   r o o t i n g   d e p t h .   B a s e d   o n   c u r r e n t   i r r i g a t i o n  
s c h e d u l i n g . p r a c t i c e s " t t r e - t ~ a - 1 - s e a s o n a - ~ ~ 5 t o ~ r - a g g e  u t i l i z a t i c n  
w o u l d   b e   o n e - h a l f   o f   t h e   r e a d i l y   a v a i l a b l e   w a t e r ,   w h i c h ,  i n  
t u r n ,   f o r   m o s t   c r o p   t y p e s  i s  50 p e r c e n t   o f   t h e   t o t a l   s o i l  
w a t e r   b e t w e e n   f i e l d   c a p a c i t y   a n d   w i l t i n g   p o i n t   ( a v a i l a b l e   w a t e r  

s t o r a g e   c a p a c i t y ,  AWSC). 

F o r   H a t   C r e e k   v a l l e y ,   s t o r a g e   u t i l i z a t i o n  w a s   d e t e r m i n e d   f o r   t w o  
d o m i n a n t   s o i l - c r o p ' c o m b i n a t i o n s   p r e s e n t l y   f o u n d   i n   t h e   v a l l e y :  
h a y  on  f l o o d p l a i n   s o i l s   a n d   h a y   o r   p a s t u r e  o n  u p l a n d  s o i l s .   T h e  
v a l u e  o f  A W S C  f o r   t h e s e   s o i l - c r o p   c o m b i n a t i o n s  w a s   b a s e d  o n  p u b -  
l i s h e d  A W S C  v a l u e s  ' r e p r e s e n t a t i v e   o f  soil t e x t u r e s   e n c o u n t e r e d  
i n  t y p i c a l   s o i l   p r o f i l e s   ( g r o u n d   s u r f a c e   t o   c r o p   r o o t i n g   d e p t h )  
o f  e a c h   s o i l   t y p e .   T h e   r e s u l t i n 5   a v a i l a b ' e   w a t e r   s t o r a g e  
c a p a c i t i e s   w e r e  20 cm ( 7 . 9  i n )   f o r   t h e   f l o o d p l a i n   s o i l s   a n d  12 cm 
( 4 . 7  i n )   f o r   t h e   u p l a n d   s o i l s .   S e a s o n a l   s t o r a g e   u t i l i z a t { o l  was 
c a l c u l a t e d   a s  5 cm ( 2 . 0  i n )   a n d  3 cm ( 1 . 2  i n )   f o r   t h e   f l o o d p l a i n  
a n d   u p l a n d   s o i l s   r e s p e c t i v e l y .  
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The s e a s o n a l   s t o r a g e   u t i l i z a t i o n   ( f o r   e a c h  o f  t h e  two s o i l  t y p e s )  
was d i s t r i b u t e d   t h r o u g h o u t   t h e   e a r l y   m o n t h s   o f   t h e   i r r i g a t i o n  . 

s e a s o n  by t h e   g r a p h i c a l   t e c h n i q u e  shown i n   F i g u r e  C - 1 .  ' rho c u r v e  
f o r   n e t   c o n s u m p t i v e   u s e   ( f * P E - P )   i s   r e p r e s e n t a t i v e  o f  a c t J a 1  
c o n d i t i o n s .  The s t a r t i n g   d a t e  o f  t h e   i r r i g a t i o n   s e a s o n  
was c a l c u l a t e d  t o  b e  t h e   d a t e   a t   w h i c h   t h e r e  w o u l d  remain  a 15 
p e r c e n t  r i sk  ( c u r r e n t   d e s i g n   v a l u e   f o r   d e t e r m i n i n g   i r r i g a t i o n  
c y c l e  ' j  of  n o t  m e e t i n g   t h e   i r r i g a t i o n   r e q u i r e m e n t s   d u r i n g   t h e   f l r s t  
i r r i g a t i o n   c y c l e .   T h i s   d a t e  w a s   d e t e r m i n e d   f o r   e a c h   s o i l   t y p e   a s  
the   number   o f   days   o f  a maximum l e n g t h   c y c l e   b e f o r e   t h e   d a t e   a t  
which a l l  r e a d i l y   a v a i l a b l e   w a t e r  wou ld   be   de .p l e t ed   i f  n o  
i r r i g a t i o n   w a t e r  was a p p l i e d .  The c a l c u l a t e d   i r r i g a t i o n   s t a r t i n g  
d a t e s ,  May 5 f o r   u p l a n d   s o i l s   a n d  May 1 5  f o r  f l o o d p l a i n   s o i l s ,  
a g r e e d   w e l l   w i t h   f i e l d   o b s e r v a t i o n s  o f  f a r m   p r a c t i c e s   i n  H a t  
Creek.  

The m o n t h l y   v a l u e s   d e t e r m i n e d   f o r   p o t e n t i a l   e v a p o t r a n s p i r a t i o n  ( P E ) ,  
p r e c i p i t a t i o n  ( P ) ,  a n d  s t o r a g e   u t i l i z a t i o n  (SU) f o r  b o t h  t h e   f l o o d -  
p l a i n  a n d  u p l a n d   s o i l   t y p e s  of  t h e  H a t  C r e e k   v a l l e y   a r e   p r e s e n t e d  
i n  Tab le  C - 1 .  

The c a l c u l a t e d   m o n t h l y   I r r i g a t i o n   r e q u i r e m e n t s ,  IR, f o r   t h e  
f l o o d p l a i n  a n d  u p l a n d   s o i l s   a r e   a l s o   g i v e n   i n   T a b l e  C - 1 .  The t a b l e  
shows t h a t   t h e   i r r i g a t i o n   s e a s o n  i s  f rom May t o   S e p t e m b e r  
i n c l u s i v e .  The s e a s o n a l   i r r i g a t i o n   r e q u i r e m e n t   o f   t h e  two s o i l s  
a r e   3 1  cm ( 1 2 . 2  i n )  a n d  34 cm ( 1 3 . 4  i n )  f o r   t h e   f l o o d p l a i n   a n d   u p l a n d  
s o i l s   r e s p e c t l v e l y .  The f l o o d p l a i n   s o i l   t y p e   r e q u l r e s   l e s s   i r r i g a t i o n  
w a t e r  i n  May a n d  J u n e   b e c a u s e   o f   t h e i r   g r e a t e r   s t o r a g e   u t i l ' z a t i o n .  
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T o t a l   s e a s o n a l   s t o r a g e   u t i l i z a t i o n  ( S U )  was 
d i s t r i b u t e d   t h r o u g h   t h e   e a r l y   m o n t h s  o f  t h e  
g r o w i n g   s e a s o n  by d r a w i n g  a s m o o t h   c u r v e   a s  

m o n t h  w a s  u s e d   i n   t h e   m o d e l   f o r   m o n t h l y  
s h o w n .   T h e   a r e a   b e t w e e n   t h e   c u r v e s   f o r   e a c h  

s t o r a g e   u t i l i z a t i o n .  

A M J J A S 0 

M o n t h  

p o i n t  "s' r e p r e s e n t s   t h e   s t a r t  o f  t h e   i r r i g a t i o n  
s e a s o n .  

M-ONTHLY D I S T R I B U T I O N  OF SEASONAL STORAGE U T I L I Z A T I O N  ( S U )  

FIGURE C-1 

i 
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E K  VALLEY I R R I G A T  

I 

I O N  MO 

# 

OEL P A R  

AN0 I R R I G A T I O N  R E Q U I R E M E N T  RESULTS 
1 R  = R [ ( f * P E ) - P - S U I ,  n o t   l e s s   t h a n   z e r o  

c 

.AMET 

I A p r i l  I May I J u n e  I J u l y  1 Aug I 
R 

P E  ( c m )  

1 .o 1 .o 1 . o  1.0 1 .o f 

1 . 1 5   1 . 1 5  1 . 1 5  1 . 1 5   1 . 1 5  

( i n 1  
3.58 
1.41 

7 . 7 0  
3.03 

9 . 1 4  
3.60 

11 .96  
4 . 0 3  4 .71  

10 .24  

I 0.64  I 0.85 I :::: 1 1.14 1 1 . 2 5  
1 . 6 3   2 . 1 6   2 . 9 0  3.18 

su 

U p l a n d   S o i l  
H a y / P a s t u r e *  on (cm)  0 . 0 4  1 . 2 2  1 .95  0.0 0.0 

( i n )  0.0 0.0 0.02 0.77 0 . 4 8  

Hay  on  (cm) 0.0 
0 . 1 0  
0 .25  

0.22 0 . 9 8  0 .77  F l o o d p l a i n  S o i l  ( i n )  
0 .55  2 .49  1 . 9 5  

0.0 

I R  

H a y / P a s t u r e *  on (cm) 
U p l a n d   S o i l  

0.0 
( i n )  

6 . 4 3  4 . 9 8 * *  8 . 1 3  
3 . 2 0  4 . 1 1  2.53 1 . 9 6  0.0 

1 0 . 4 4  

I 
Hay  o n  (cm) 

0.0 F l o o d p l a i n   S o i l   ( i n )  
3 . 5 1 * * *   5 . 8 4  0.0 

3 . 2 0  3 .99  
8 .13  

1 . 3 8  I 2 .30  
1 0 . 1 3  

c 

E R S  

( 1  1 

S e p t  

1 .15 

1 .o 
5 .38  
2 .12  

2.06 
0.81 

0.0 
0.0 

0.0 
0.0 

3.84 
1 .51  

3.04 
1.51 

oc t 

48.0 ’  0 . 0  

1 . o  1 .o  

1 .15  1 . 1 5  

To t a  1 

0.0 1 8 . 9  

2 . 5 1   1 7 . 9  
0 .99   7 .1  

_ . e ,  . 
. ,  

, . .,’! 

0.0 
1 . 2 7  W 0.0 
3 .2  c t 

. 
0.0 

1 . 9 7  0.0 
5.0 

0.0 
,o.o 

33.8  
1 3 . 3  

0.0 
’ 1 2 . 4  ’ 0.0 

31.5 
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P R O J E C T   F A C I L I T I E S  
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0 -  1 

TABLE 0-1 

PROJECT F A C I L I T I E S *  

Base  Scheme - "CLOSED" A l i e n a t i o n  

a )   C o n s t r u c t i o n  Camp 

M i n e   C o n s t r u c t i o n  Camp H o u s i n g   a n d  

M i n e   C o n s t r u c t i o n  Camp S a n i t a r y  

M i n e   C o n s t r u c t i o n  Camp E f f l u e n t  

P a r k i n g  

E f f l u e n t   T r e a t m e n t  P l a n t  

M i n e  C o n s t r u c t i o n  Camo S u b s t a t i o n  
T r e a t m e n t   B a s i n  

~ 

M i n e   C o n s t r u c t i o n  Camp W a t e r  

P o w e r   P l a n t   C o n s t r u c t i o n  Camp 

P o w e r   P l a n t   C o n s t r u c t i o n  Camp S a n i t a r y  

P o w e r   P l a n t   C o n s t r u c t i o n  Camp E f f l u e n t  

P q w e r   P l a n t   C o n s t r u c t i o n   S u b s t a t i o n  
P o w e r   P l a n t   C o n s t r u c t i o n  Camp W a t e r  
. . S t o r a . g e .   . R e s e r v o i r  -. 

S t o r a g e   R e s e r v o i r  

H o u s i n g   a n d   P a r k i n g  

E f f l u e n t   T r e a t m e n t   P l a n t  

P l a n t  

b )   M i n e  

A r e a  ( h a  ) 

5 . 1  

0.02 

0 . 0 7  
0 .02  

0.06 

* *  
* *  

0.06 * *  
**  

S u b t o t a l  5 . 3  

M e d i c i n e  C r e e k  W a s t e  Dump 
Open Pit #1, t o  6 0 0  f t .  E x c a v a t i o n  

N o r t h   V a l l e y   W a s t e  Dump 
H o u t h   M e a d o w   W a s t e  Dump 
L a g o o n  1 
L a g o o n  2 
L a g o o n  3 

L a g o o n  5 
L a g o o n  4 

T o p s o t l   S t o c k p i l e ,   M I n e   E n t r a n c e  
L a g o o n  6 

T o p s o i l   S t o c k p i l e ,   L a n d i n g   S t r i p  
T o p s o i l   S t o c k p i l e ,   S o u t h   M e d i c i n e   C r e e k  
C o a l   B l e n d i n g   A r e a  
L o w   G r a d e   C o a l   S t o c k i n a   A r e a  
T e m p o r a r y   T o p s o i l   S t o c E p i l e  

S h o p   a n d   M a i n t e n a n c e   B u i l d i n g s  
C o n v e y o r s  

D r a i n a g e   D i t c h e s  

7 6 7 . 0  
4 8 7 . 0  

615.1 
48.0 

1 .2  
0 . 4  
0 .4 
0 .8  
0.5 
0.5 

22 .8  
6 1 . 8  
9 9 . 4  

123.5 
2 9 . 5  

3 0 . 5  
2.6 

35.0 

2 . 8  

S u b t o t a l   2 3 2 9 . 0  

Code 

CM 1 

CM2 

CM 3 
CM4 

CM5 

C P 1  

CP2 

CP3 
CP4 

CP5 

M 1  
M2 
M3 
M4 
M 5  

M 7  
M6 

M9 
Ma 

M10 
m11 

M13 
M12 

M14 
M15 
M16 
M 1 7  
M18 
M19 



u - 2  

TABLE 0 - 1   ( c o n t i n u e d )  

z 

t 

L 

.*. 

c 

I 
. 
! 

I 

m- 

e- 

a- 

PROJECT F A C I L I T I E S *  

A r e a   ( h a )  . Code 
Base  Scheme - "CLOSED" A l i e n a t i o n   ( c o n t i n u e d )  

c )  P o w e r   P l a n t  

P o w e r   P l a n t   S i t e ,   e n t i r e   a r e a   w i t h i n  

C r a f t   P a r k i n g   L o t  
O f f i c e   P a r k i n g   L o t  
M a k e - u p   W a t e r   R e s e r v o i r   a n d  Dams 
Wet A s h   D i s p o s a l  Scheme Ash  Pond  and 

Wet D isposa l   Schemce  Ash  Conveyance 

f e n c e   9 2 . 1  
1.1 
0.3 

67.3 

Dam 660.8 

System  12.9 

P 1  
P2 
P3 
P 4  

P6 

P7 

S u b t o t a l   8 3 4 . 5  

d )  O f f s i t e  

Main  Access  Road 
Power P l a n t   S i t e   A c c e s s   R o a d  
W a t e r   I n t a k e   S t a t i o n   A c c e s s   R o a d  
B o o s t e r   P u m p i n g   S t a t i o n  I Access 

H e a d w o r k s   R e s e r v o i r   a n d  D a m  
H a t  C r e e k   D i v e r s i o n   C a n a l  

F i n n e y   C r e e k   D i v e r s i o n   C a n a l  
Pit R i m  R e s e r v o i r   a n d  Dam 

B o o s t e r   P u m p i n g   S t a t i o n  I 

W a t e r   I n t a k e   S t a t i o n  
B o o s t e r   P u m p i n g   S t a t i o n  I 1  

One-way  Surge  Tank 
Summit   Surge  Tank 

A l r s t r l p ,   S i t e  A 
R a t t l e s n a k e   S u b s t a t i o n  

A i r s t r i p   A c c e s s   R o a d ,   S i t e  A 

Road 

e )   I n d i r e c t   A l i e n a t i o n  

1 2 0 . 1  
7.5 

,. . . .~~  . ~11 . 8 

1.6 
7.3 

30 .1  
11.5 

6.9 
2.0 
1.6 
n i  1 
0.02 
0.02 
3.2 

45.4 
4.5 

~ .. 

S u b t o t a l   2 3 9 . 5  

222.6 

S u b t o t a l   2 2 2 . 6  

3630.6 T o t a l  "CLOSED" A l i e n a t i o n  

* S e e   F i g u r e   0 - 1   f o r   l o c a t i o n   o f   f a c i l i t i e s .  

O R 1  
OR2 
OR3 

O D 1  
O R 4  

004 
OD2 

ow2 
009 

OW4 
OW3 

OW7 
OW6 

O A  1 
OT7 

DA4 

I 



TABLE 0 - 1  ( c o n t i n u e d )  

PROJECT F A C I L I T I E S  * 

A r e a   ( h a )  
Base   Scheme - "OPEN" A l i e n a t i o n  

a )   C o n s t r u c t i o n  Camp 

M i n e   C o n s t r u c t i o n  Camp W a t e r   S u p p l y  

Power P l a n t   C o n s t r u c t i o n  Camp W a t e r  
P i p e l i n e   1 . 5  

S u p p l y   P i p e l i n e  3.0 

S u b t o t a l  4 . 5  

b )   P o w e r   P l a n t  

W a t e r   P i p e l i n e   b e t w e e n   R e s e r v o i r  
a n d   P o w e r   P l a n t  4.8 - 

S u b t o t a l  4.8 

c )  O f f s i t e s  

H a t   C r e e k   D i v e r s i o n   C a n a l   D i s c h a r g e  

P i p e l i n e ,  P i t  R i m  R e s e r v o i r   t o  

M a k e - u p   W a t e r   P i p e l i n e  f r o m  Thompson 

D r a i n a g e   P i p e l i n e  
69 kV T r a n s m i s s i o n   L i n e   t o   C o n s t r u c t i o n  

C o n d u i t  6.3 

D i v e r s i o n   C a n a l  0 . 6  

R i v e r  39 .0  
1 . 6  

2.4 
i o n  L i n e   b e t w e e n  
t i o n s  
i n e   b e t w e e n   R a t t l e -  

10.8 

a n d   B o o s t e r   P u m p i n g  
2 1 . 2  

i n e   T i e - i n  2 . 7  

Tw in  6 9  kV T r a n s m i s s  
S u b s t a t i o n  

69 kV T r a n s m i s s i o n  L 
C o n s t r u c t i o n   S u b s t a  

s n a k e   S u b s t a t i o n  A 
S t a t i o n  I 

6 9  kV T r a n s m i s s i o n  L 

T o t a l  "OPEN" A l i e n a t i o n  

- 
S u b t o t a l  84.6 

' * S e e   F i g u r e   0 - 1  f o r  l o c a t i o n   o f   f a c i l i t i e s  

93.9 

Code  

CM6 

C P 6  

P 5  

OD3 

OD5 

ow1 
OW8 

OT 1 

O f 2  

OT4 
OT5 
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TABLE 0 - 1   ( c o n t i n u e d )  

PROJECT F A C I L I T I E S *  

B a s e   S c h e m e   U n d e f i n e d   F a c i l i t i e s  

B o o s t e r   P u m p i n g   S t a t i o n  I 1  A c c e s s   R o a d  
S p o i l   A r e a s  
B o r r o w   P i t s  
6 9  kV T r a n s m i s s i o n   L i n e   b e t w e e n   R a t t l e -  

s n a k e   S u b s t a t i o n  A a n d   B o o s t e r   P u m p i n g  

O f f l o a d i n g   A r e a  
O f f l o a d i n g   R a i l r o a d   S p u r  
O f f l o a d i n g   A c c e s s   R o a d  
M e d i c i n e   a n d   A m b u s t e n   C r e e k s  

S t a t i o n  I 1  

C a n a l   C r o s s i n g s  

A l t e r n a t e   S c h e m e s   A l i e n a t i o n  

W e t   A s h   D i s p o s a l   S c h e m e   A l t e r n a t i v e  
B o t t o m   A s h  Dump ( i n c l u d i n g   r e t u r n  
w a t e r   p i p e l i n e )  

Dry A s h   D i s p o s a l   S c h e m e  I ,  A s h  Dumps 
Dry A s h   D i s p o s a l   S c h e m e  11, Ash  Dumps 

S i t e  2 S t o r a g e   R e s e r v o i r   a n d  Dam 
P o s s i b l e   P i p e l i n e  f r o m  D i v e r s i o n  

A i r s t r i p ,   S i t e  A 
C a n a l   t o   M a k e - u p   R e s e r v o i r  

A i r s t r i p   A c c e s s   R o a d ,   S i t e  A 

T o t a l  

* S e e   F i g u r e   0 - 1   f o r   l o c a t i o n   o f   f a c i l i t i e s .  

A r e a   ( h a )   C o d e  

9 . 6  
? 
? 

12.2 
3 . 0  

? 
? 

? 

1 8 4 . 6  
3 0 3 . 6  
2 6 0 . 5  

1 2 0 . 0  

3 7 . 0  
7 . 7  

1 . 5  

9 1 4 . 9  

OR5 
OR6 
OR7 

DT3 
OF1 
OF2 
OF3 

OD 10 

P7 .5  
P8  .P9 

P 1 2 . P l 3  
OD7 

P 1 0 , P I l  

OD8 

OA6 
OA3 
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