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BAT CREEK DETAILED  EN'JTRONLENTfi STUDIES 

BRIDGING DOCTJMENT 
LAND RESOURCES 

Page  4-2, 

Page  4-5, 

Page  4-27, 

Page  4-28, 

Page  4-28, 

Page 5-4, 

Page 6-2, 

Page 6-8, 

Page 6-24, 

Table 4-1 to Table  4-9: 

Beginning  on  page  4-2,  all  tables 4-1 through  4-9  should 
show  footnote 1 at the  end  of  the  title  for  each  table 

Paragraph 3 ,  line 1: 

Change  "affect" to "effect" 

Table  4-19;footnote 3: 

Delete  footnote 3. 

Paragraph 1, line 3: 

Change  "maps"  to  "map" 

Paragraph 1, line 3: 

Change  sentence  to  read  "However,  the  determination  of 

any statements  made  about  the  potential  impacts  necessi- 
impacts in the  bridging  document  and  the  credibility  of 

tated  the  completion  of  this map." 

Paragraph 2 ,  line 3: 

Change  "new  ERT kid RainL5  report" to "revised  Acid  Rainl5 
report ." 
Paragraph 1, lines 2 and 3:  

Change  "(tables 5-3 and 5-719 and qualitative s o i l  ratings 
(table  5-2)9" to "(tables 5-3 and j-7)8 and  qualitative s o i l  rating 
(table 5-2)81. 

Paragraph 1, line 1: 

Change "10 percent" to "14  percent". 

Table 6-16, footnote 5:  

Change "a 2-month  spring  season" to "a 3-month  summer  season". 

. . . I2  
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Page C-5 Table C - 1  under  Impact (Loss of Water) change "242" to 
"250" for  both  gauging  stations. 

Under Net Available Downstream for  the 'Wlth the  Project" 
case  change "814" to "806" and "1137" to "1129" 

Page C-6 Paragraph 2 l ine 3: 

"average 250 ha.m." 

Paragraph 4 ,  line 6 :  

Change "(35 h.m)" to "(35 ha.m)". 

Paragraph 5 line 1: 

Change "814  ha.m" to "806 ha.m". 

Paragraph 5 line 2: 

Change "1137 ha.m" to "1129 ha.m". 

Page C-7, Paragraph 1, line 3: 

Change "(may - September)" to "(May - September)". 
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SECTION 1.0 - INTRODUCTION 

The product ion o f  t h i s  Land  Resources Br idg ing Document was 

developed i n  response t o  the   evo lu t i on  of the  Hat  Creek  project  design. 
The a l t e r a t i o n  o f  the base engineering  design on wh ich   o r ig ina l  
detai led  environmental   studies were based r e s u l t e d   i n  changes t o  

impacts on the Land  Resources.  Consequently,  a reevaluat ion o f  the 

p r o j e c t  impacts was undertaken. The b r i d g i n g  document i s  designed t o  

br idge  the gap between t h e   o r i g i n a l  base engineering  design and the 

se lected  pro ject   p lan.  

SE 7930 1 - 1  
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SECTION 2.0 - METHODOLOGY 
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In order  to  incorporate  the  project  design  changes  into  the 
detailed environmental assessments, a recalculation o f  the  project 
areas  was necessary. This  established  direct  alienation impacts for 
physical habitat and range  vegetation,  wildlife,  forestry and agricul- 
ture. The alienation  figures  for each project  facility  were used 
directly  for  the physical habitat and range  vegetation and wildlife 
sections.  However,  forestry and agriculture  required a further  assess- 
ment in order  to bring the  economic  assessments up to date. The 
procedure  to do this  was identvcal to  that  outlined in the  methodology 
sections  of  the Forestry' and Agriculture' reports. 

It should. be emphasized  that  the  area  calculations in 
Table 3-1 and Table 4-1 to  Table 4-9 are approximate. The  method  of 
calculation using  a planimeter and dot  grids  naturally is subject to 
inaccuracies  due  to map scale  differences, boundary thickness and 
operator bias. Rounding of  the  numbers  also  results in small errors. 
Consequently, it can not be expected that  areas  for  each  facility will 
be  identical,  although  the  magnitude of the errors is smal 1. 

The  evaluations o f  air  emission and trace  element impacts 
were  done by reviewing  the latest information  on  these  topics and 
determining if the  projected  impacts  were  going  to be greater or less 
than  originally assessed. If they were less or equivalent  to  the 
impacts originally  stated,  then no further  assessment  was undertaken. 
However, in the  event o f  a greater  anticipated impact,  a complete 
review and reevaluation  took place following a similar methodo1,ogy as 
used in the original detailed environmental studles. 

SE 7930 2 - 1  



SECTION 3.0 - NEW PROJECT DESCRIPTION 
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The se lec ted   p ro jec t   layout  and descr ip t ion  i s  given i n  

Fig. 3.3 o f   the   Hat  Creek Project   Environmental   Impact  State~nent.~ The 

areas o f   t he   va r ious   p ro jec t   f ac i l i t i es   desc r ibed   t he re   a re  shown i n  

Table 3-1. These areas were used i n  the assessment o f   d i r e c t   a l i e n -  

at ion  impacts. The main d i f ferences between the  present  project   design 

and t h e   o r i g i n a l  "base" engineering  layout  which has been described i n  

other  documents 4*5*6 ,7  are as fo l lows: 

1. Wet'  ash disposal changed t o   d r y  ash disposal .  

2. 366 m stack/MCS changed t o  244 m stack/MCS. 

3. Two mechanical d r a f t   c o o l i n g  towers changed t o  two n a t u r a l   d r a f t  

coo l ing  towers. 

4. Makeup water  reservoir  moved t o  Medicine Creek va l ley .  

5. D e l e t i o n   o f   S i t e  2 storage  reservoir .  

I n  a d d i t i o n   t o   t h e  above major changes, many p r o j e c t   f a c i l i t i e s  have 
been added and subtracted  to  meet the needs of the  engineering and 
environmental  concerns. These cannot be discussed i n  d e t a i l  because o f  

the  number o f  changes. However, the summary table  (Table 3-2) 
expresses  the changes f o r   t h e   m a j o r   f a c i l i t i e s ,  and p lan t ,  mine  and 

o f f s i t e s .  

The se lec t ion  o f  a 244 m stack  wi th  MCS was based on a 

benefi t /cost  analysis.* '  The benef i t /cost   analysis  concluded  that   the 

244 m/MCS was t h e   p r e f e r r e d   o p t i o n   i n  terms of   compari t ive  costs  whi le 

the  d i f ferences  in   env i ronmenta l   impacts   both  qual i ta t ive and 

quant i ta t i ve ,  were i n s i g n i f i c a n t .  
c 

SE 7930 3 - 1  F 

rc 



a 
I 

E 

I 

1c 
U 

TABLE 3-1 

AREA SUMMARY FOR PROJECT FACILITIES. Ju ly ,  1979 

Fac i l i ty :   P lan t  

Fenced Power P lan t   S i te  
Make-up Water Reservoir and Dams 
60 kV Transmisslon Lines from Mine to .  

Power Plant  Construction Camp, Housing 

Power Plant  Construction Camp Water 

Comnon Corridor * 
Ash Transport Conveyor 
60 kV Lines (Ash to   P l an t )  
P lan t   S i te  Access and Conveyor Service Road 
Water Supply Pipe 
Ash Run-off Pond Water Pipeline 

Plant  Substation 

and Parking 

Supply Pipel ine 

1 
Total 

i. 

t 
* Ash Transport Conveyor 

60 kV Lines (Ash to   P l an t )  
P lan t   S i te  Access and Conveyor Service Road 
Water Supply Pipe 

Approximate  Area 
In hectares 

(rounded) 
99.2  (99 1 
94.1 (94) 

6.9 ( 7 )  

3 - 2  
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FACILITY: OFF-SITE 
Approximate  Area 

I n  hectares 
(rounded) 

Main Access Road 
Power P lan t   S i te  Access Road 

60 kV Transmission  Line f r o m  Rattlesnake 
Substation t o  Booster  Stat ion I1 

60 kV Transmission  Line f r o m  Rattlesnake 
Substat ion  to  Booster  Stat ion I 

Rattlesnake  Substation 

P i t  R i m  Reservoir and Dam 

Pipel ine,  P i t  R i m  Reservoir   to Canal, 
and Pump Sta t ion  

P ipe l ine  f r o m  Canal t o  Make-up Reservoir 

Potential  Nursery 

Environmental  Services Lab 

Site  Run-off  Holding Pond 

Relocated H a t  Creek Road 

Meterological Tower 

Pump House/Conveyor Road 

Overflow  Ditch t o  Reservoir 

Site  Drainage  Ditch 

Finney Lake Diversion Canal 
Make-up Water P ipe l ine  t o  Thompson River  

Hat Creek Diversion Canal 

Headworks Dam 

A i r s t r i p  (A) 
Of f loading Area 

A i r s t r i p  Access Road 

60 kV Substations 

Total  

3 - 3  

I 174 
9.7 

9.0 

21.2 
3.0 

10.5 

0.4 
12.2 

10.2 

0.4 
2.2 

7.0 

1.5 

3.6 
0.6 
1.9 

8.4 
35.2 
41.1 
6.1 
45.0 
3.0 
6.4 
0.7 
- 
356.4 



FACILITY: MINE 

Area ( i n  hectares) 

4m 
V 

1 
U 

I 
I 

1 
Y 

Mine Construction Camp Housing and Parking 

Mine Construction Access 
Mine Construction Camp Water Supply and P ipe l ine  

Open P i t  #1 
Medicine Creek Mine Waste and Ash Disposal 

Houth Meadow Mine Waste  Embankment 
Leachate  Storage and Sedimentation Lagoons 

Coal Blending Area 
Low Grade Coal Stocking Area 

Maintenance  Buildings 

Minewaste  Conveyors 

Coal Conveyor I 

60 kV Lines (Waste and Mine) 

Mine Road 

Lower S.W. Diversion  Drains 

S.E. Diversion  Drains 

Upper S.W. Diversion  Drain 
North  Perimeter  Diversion  Drain 

West Perimeter  Diversion  Drain 

South  Run-off Canal 
North  Run-off Canal 

Minor  Diversion  Drains 
North  Sl ide  Diversion  Drain 

South Sl ide  Diversion  Drain 

Embankments 

Total  

4 . 8  
0.5 

0 . 2  
584.2 

426.9 
601.3 

22.8 
41.5 
40.2 
25.2 
22.3 

7 . 3  
42.1 
37.3 

3 .4  
1 . 1  
2 . 2  
2 . 3  
7 . 1  

1 3 . 7  
7 .8  
4 .7  
2 .9  
1 . 2  

1903.0 

Tota l  F a c i l i t y :  2505.9 hectares (2506 ha) 

m- 
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c TABLE 3-2 

SUMMARY TABLE OF PROJECT  CHANGES 
(Hectares) 

r 
m 

1 
m 

U 
V 

5 

Or ig ina l  

Selected 
Ease 

Engineering 
P r o j e c t   F a c i l i t y  Scheme 

Open Pit No. 1 767 

Houth Meadows 
waste dump 615 

Medicine Creek 
waste dump 487 

Makeup water 
rese rvo i r  and dams 67 

Fenced powerplant 
s i t e  92 

Mine  waste  conveyors 3 1  

Coal blending  area 30 

Low grade  coal 
stacking  area 124 

Selected 
P ro jec t  
Scheme 

584 

601 

427 

94 

99 

22 

42 

40 

Di f ference 

- 183 

- 14 

-60 

+27 

+7 

-9 

+12 

+84 

Reduction 
Percent 

24 

2 

12 

increase 
(40%) 

increase 
( 8%) 

29 

increase 
(40%) 

68 

All plan t - re la ted  
f a c i l i t i e s  842 247 -595 7 1  

All nine-re la ted 
f a c i l i t i e s  2336 1903  -433 19 

All o f f s i t e - r e l a t e d  
f a c i l i t i e s  - 476 - 356 - 120 25 

TOTAL 3654  2506 -1148 31 

- 
I_ - PI 
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The  recommendation to incorporate  two natural draft  coaling 
towers and the dry ash  disposal option into the  selected  project design 
again  was based  on cost and environmental  considerations. In both 
cases  the environmental impacts  were less for  these  options than the 
original  base engineering design. 1,2,8,9 
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SECTION 4.0 - EFFECT OF THE NEW PROJECT DESIGN ON THE LAND RESOURCES 

The  effects  of  the  various  project  design  changes  were 
analysed by comparing  the  selected  project  design  to  the original  base 
engineering configuration. This  was  completed  for both direct 
alienation and indirect  effects such  as air emissions. 

4.1 PHYSICAL  HABITAT AND RANGE  VEGETATION 

The  assessment  of physical  habitat  and range  vegetation used 
a  combined  qualitative-quantitative  analysis  to  predict  the  effects  of 
the  selected  project design. Qualitative  information  was  extracted 
from  Tables  5-2 and 5-11  of  the Physical Habitat and Range  Vegetation 
Report,8 while  new  project  alienation  figures  were  generated as  stated 
in the  Methodology  Section above. 

(a) Physical Habitat 

(i) Direct  Alienation - Construction and Operation 
Tables 4-1, 4-2 and 4-3  present  the soil type  areas 

alienated for the  plant,  mine and offsites respectively. It 
should be noted that in most  cases  the  respective  area alien- 
ation is reduced  for the soil types  compared  to  the original 
base  engineering  scheme,  Certain increases occur  where 
project  facilities have  been moved or added. However,  the 
overall effect is still considerably  lower  than  originally 
estimated based on quantitative  area data. 

Previous  discussions  concerning effects of  project 
development  on  climate,  landforms and geology  are still 
considered valid.8 No further  discussion on these  topics 
will be  introduced  in  this  bridging document. 

SE 7930 4 - 1  



TABLE 4-1 

SOIL TYPES PREDICTED TO  BE 
ALIENATED BY POWER PLANT DEVELOPMENT 
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TABLE 4-2 

SOIL TYPES PREDICTED TO BE ALIENATED 
BY M I N E  DEVELOPMENT 
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4.1 PHYSICAL  HABITAT  AND  RANGE  VEGETATION - (Cont'd) 
(ii) Waste Disposal 

The  revised plans3 for  the ash  disposal 
indicate.the dry ash  scheme in which both conditions  fly 
ash  and dump bottom ash wi 1 1  be disposed  of in mid- 
Medicine Creek valley west o f  the  new  water  supply 
reservoir. 3 

Mine  waste disposal facilities do not  alter 
significantly to affect environmental  concerns. 
Drainage  systems have been  refined and increased. 
Leachate  storage is planned  at both waste  dumps (Houth 
Meadows and  Medicine Creek). This reflects the  adoption 
of  a zero discharge  system  for  low  quality  drainages by 
the  mine operation. 

No increase in the  affect  on  the soil resource 
is anticipated from  mine,  plant or  offsite-generated 
wastes to that  originally documented. 0 

(iii) Decommissioning 

The impacts resulting from this  phase  of 
development  are still expected  to be minimal. No major 
changes to the decommissioning  plans have taken place. 

(b) Ranqe  Veqetation 

(i) Direct  Alienation - Construction and Operation 
Tables 4-4, 4-5 and 4-6 show  the  vegetation 

associations  predicted  to  be  alienated by' the  plant, 
mine  and  offsite  facilities, respectively.  As shown in 
Table  3-2 and  illustrated for  vegetation,  the  area of 
vegetation  alienated has  been reduced by 70 percent, 
19 percent and 26 percent  for  the  plant,  mine and 

$E 7930 4 - 5  



TABLE 4-4 

VEGETATION  ASSOCIATIONS  PREDICTED TO BE 
ALIENATE0 BY  POWER PLANT  DEVELOPMENT 



TABLE 4-5 

VEGETATION  ASSOCIATIONS  PREDICTED TO BE 
ALIENATED BY .WINE  DEVELOPMENT 
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VEGETATION ASSOCIATIONS PREDICTED TO BE 
ALIENATED BY OFFSITE DEVELOPMENT 

, 
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4.1 PHYSICAL  HABITAT  AN0  RANGE  VEGETATION - (Cont'd) 
offsite  facilities, respectively. For  the  plant 
(Table 4-4) all vegetation  associations  were  alienated 
to a lesser  degree  when  compared  to  the original  base 
engineaping design.' The  offsite  facilities (Table 4-6) 
followed a similar  trend  except  for  the  Douglas-fir - 
pinegrass and bunchgrass - Kentucky bluegrass associa- 
tions  which increased by 8 and 21 ha, respectively. The 
alienation to the  vegetation  associations by the  mine 
facilities  was  reduced  for all except  the  Douglas-fir - 
bunchgrass - pinegrass and bunchgrass - Kentucky 
bluegrass  associations  which increased in area alienated 
by 34 and 19 ha, respectively, based on  the original 
base engineering design. 8 

In all cases  the  increases  were  confined  to 
vegetation associations  that  exhibited a low to  moderate 
qualitative  sensitivity rating. a 

(if) Waste Disposal 

With  the  adoption  of  the 'zero discharge philo- 
sophy  for all low quality  waters (leachates, seepage, 
mine  water and coal pile runoff), many  of  the previously 
suggested  impacts  are unlikely t o  occur.' In addition, 
any impact from  seepage  of low  quality leachates  such as 
those from the ash  disposal areal' would probably be 
reduced by several of  the  following factors: 

1. High buffering  capacity of soil materials, 

2. Dilution of  leachates by groundwaters, 

3. Deep percolation  of leachates  away  from the rooting 
zone. 
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4.1 PHYSICAL  HABITAT  AN0  RANGE  VEGETATION - (Cont'd) 
Consequently, it is very unlikely that any 

impacts can be attributed  to leachates from  the  waste 
dumps,  ash disposal or  leachate  storage lagoons. 

The  reclamation  of  the  mine  waste  dumps and 
ash disposal  dump  may still be influenced by high  trace 
element levels. Ongoing  studies 11*12*13 will determine 
if any problems  with high trace  element levels exist. 
Covering  the  ash  materials may be  desirable to avoid 
potential growth  problems  caused by trace elements in 
the ash. The effects of  trace  elements on  plant growth 
is discussed by Acres,  Section 7.5, Land Reclamation. 14 

(iii) Indirect  Changes 

No changes  are  expected to occur as  a result 
of  the  new  project description. The  indirect  changes 
originally  discussed  are still valid. 8 

(iv) Decommissioning 

Pievious  discussions (Physical Habitat and 
Range  Vegetation Report) concerning  decommissioning  of 
the mine, plant  and  offsite  facilities  are still valid. 

8 

4.2 WILDLIFE 

(a) Direct  Alienation - Construction and Operation 
Tables 4-7, 4-8 and 4-9 show  the predicted area alien- 

ated of each  wildlife habitat for  the plant, mine and offsite 
facilities. A comparison.of  the  selected  project design  and the 
original base engineering design  yielded  the  following results. 
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TABLE 4-7 

ALIENATED BY POWER PLANT FACILITIES 
WILDLIFE HABITATS PREDICTED TO BE 

I 

Facil ity Fenced power Hake-up water 60 kV transmission Power p lant  P O W  p lan t  C m n  Ash transport 60 kY l i n e s  Uater  supply P l a n t   s i t e  access Ash run-off IO?AL PERCENT (::) 
- 

p lan t   s i te   reservo i r  and l ines  from mine t o  c0nstruc:ion construction  corr idor conveyor ash to   p lant   p ipe and conveyor water  pipeline  (hectares) OF LOCAL 

AFFECTED 
dams plant  substation camp housing  water  supply 

and parking  pipelfne 
serv ice  road AREA 

" 

Aspen or  mixed 64 5 1 70 3 
aspen - conifer 
hab i ta t  

Douglas-fir/ 24 lo 4 4 <1 (0.43) 2 3 3 3 < 1  (0.38) 54 el 
pinegrass 
hab i ta t  

- - 

! - .- 

i 
1 

Douolas-fir/ 
Ponderosa pine - 2 1 1 2 2 2 <1 (0.19) 11  <1 

i 

1 Brush habi ta t  2 2 

bun;hgrass habi ta t  

Mid  elevation 10 BO 1 2 <I  (0.44) 7 1 3 1 1 <1 (0 .07 )  107 2 
grassland - . . . .__.  

-. . - - . . . - - . <1 

Bog habi ta t  3 3 e1 

TOTAL 1 @a 93 7 11 2 .  ' 8  4 8 6 6 1 I 
.- 

Comnon corridor: Ash Transport Coweyar 

Uater Supply Pipe 
60 kV l i nes  Ash to  Plant 

P l l n t  S i te  Access and  Conveyor Service Road 

Total  area  alienated by p l a n t  development - 249 (ha) 

1 valuei  are  approximate to those i n  Table 3-1 due t o  the rounding t o  the  nearest  hectare and method of calculation Maximum expected e r r o r  In 'inal to ta l  f s  10 ha. 

, 
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TABLE 4-8 

WILDLIFE HABITATS PREDICTED TO BE 
ALIENATED BY MINE DEVELOPMENT 

, 
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TABLE 4-9 

1 

WILDLIFE HABITATS PREDICTED TO  BE 
ALIENATED BY OFFSITE FACILITIES 
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4.2 WILDLIFE - (Cont'd) 
If the ash  disposal scheme is excluded in both the 

selected  project  design and the original base  engineering  config- 
uration in the  wildlife report,' then there is a  net  increase o f  
80 ha alienated by plant-related facilities. The  increase is 
mainly  confined  to  the  mid-elevation  grasslands  due  to  the reloca- 
tion of the make-up water  reservoir and dams. Increases  are  also 
evident  for  the  Douglas-fir - pinegrass  habitat  and'  Ponderosa 
pine - Douglas-fir  -bunchgrass habitat. Alienation of the 
Englemann  spruce-lodgepole  pine habitat was eliminated. 

Mine-related alienation (Table 4-8) of  the  wildlife 
habitats has  been reduced in all habitats  except  the  Ponderosa 
pine - Douglas-fir - bunchgrass and riparian habitats. These 
habitats  exhibited  alienation  increases  of 90 and 14 ha, 
respectively. 

The  offsite  facilities (Table 4-9) alienation  of wild- 
life  habitats  follow  a  slightly  different  trend  than  discussed 
above  for  plant and  mine-related  facilities. Six  wildlife 
habitats are  alienated to a  greater  degree,  while  five  habitats 
exhibit  large decreases. The  increases  are  generally  minor  with 
the  Douglas-fir  -pinegrass  habitat  with  the largest increase, 
i.e., 10 ha. Decreases  range from a high of 81 ha in the low 
elevation  grassland  to a reduction of 2 ha f o r  the  cultivated 
fields. 

Of  the  above  habitats  alienated,  the  riparian, 
sagebrush, Douglas-fir - bunchgrass, low elevation grassland and 
cultivated  fields have the  highest  capability  for wildlife. In 
general,  the  alienation  of  these habitats are unaltered  or 
decreased. 
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TABLE 4-10 

umwo LOST AS A RESULT OF THE OPERATION wo CO(IST~~UCTION OF IUT CREEK PROJECT FACILITIES 

P 

'. '. Ipen P l t .  
In. b a a  
d 0r*ln 

5.09 
6 

2.Y) 

1 
1.46 
1.29 

13.54 
I2 

5.36 

19 
15.0 
6.65 

25 
U.09 
9.03 

ilrerrlon 
Lower 

nd Flnnsj 
Creek 

.. 

r.rr(on 

0. M 
1 

0.09 

9 
0.6 
0.81 

0.42 
3 

0.45 

2 
0.22 
0.34 

0. I4 
1- 

0.20 

I4 
1.24 
1.6 

1.42 
11 

1.89 

)*adow! 
k t h  

I!!¶?- 

1.61 
2 

0.88 

0. I4 
I 

0.19 

5 
1.29 
1.16 

0.16 
2 

0.24 

8' 
1.59 
1.65 

3.2 
10 

2.54 

__ 

5 W l Y  - 
uater 

1 
0.03 
0.03 

0.47 
1 

0.26 

0.55 
1 

0.34 

1 
0.41 
0.26 

1. os 
3 

0.63 

k k e  'p 
uairr 

2 
0.90 
0.56 

2.10 
1 

1.17 

3 
3.0 
1.73 

1.0 
1 

1.73 

18 
2.67 
2.55 

1.05 
1 e 

1.71 
0.72 1.61 

16 
13.92 
6.0 

2 

0.20 
0.14 

0.55 
1 

0.34 

1.05 
0.72 

18.30 
10.16 

1 42 

1 
1.05 

55 
25.76 

0.72 14.08 

:o".tIuctl,l 
T o t a l  

0.90 
2 

0.56 

1 

0.72 
1.05 

2.10 
1 

1.17 

4 
4.05 
2.45 

4.05 
4 

2.45 

vlojecl 

6.77 
10 

3.38 

20 
3.57 
3.11 

9 
2.76 
2.33 

11 
16.02 
7.17 

0. I4 
2 

0.20 

1 
0.55 
0.34 

22.35 
46 

12.61 

59 

16.54 
m e 1  

__ 

'erc.ntl 

20 
54.6 
35.3 

14.5 
23.9 
14.9 

20 
12.9 
15.1 

12.1 
20 

16.5 

2.7 

2 .3  
2.8 

2.7 
3.2 

2.5 

13.3 
17.2 

15. 8 

13.9 
14.5 
w e  

. 
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4.2 WILDLIFE - (Cont'd) 
Table 4-10 represents  the  number  of  wetlands,  area and 

edge  distance  of  wetlands  alienated by the  construction and opera- 
tion  of  the  project facilities. The  selected  project  design has 
only  minor additional. impacts  than  that  originally  anticipated 
(Table  5-40  Wildlife Report). The'drainage  of  the  area  west of 
Open Pit No. 1 has the  most  noticeable effect, where  seven 
additional wetlands are affected. However,  this  only  represents a 
total increase in area  of 0.6 ha. The  effect on the important 

SE  7930 

semi-permanent,  permanent  with  edge  vegetation and permanent 
without  edge  vegetation habitats remains stable. The overall 
impact  to  wetlands has decreased in numbers, area and edge by 11, 
8 ha and 4 km, respectively. 

(b) Waste Disposal 

The impacts  to  wildlife  are  expected to be reduced by 
the  new  project design. This is explained below. 

Firstly,  the  wet ash disposal scheme has been  abandoned 
and  replaced by a  dry  ash  disposal scheme. This el'iminates the 
chance of wildlife  contact,  chiefly  waterfowl,  with  the low 
quality ash leachate waters. Secondly, all surface and seepage 
waters will be collected and stored in lagoons. The total size  of 
the  lagoons is 23 ha. The use by waterfowl,  other  birds and 
ungulates will be greatly reduced by the  relatively small size o f  

each  of  these lagoons and proximity to  operational  activities. 
Fencing and screening will also  effectively  reduce  wildlife use. 

The possibility of ungulates digesting  contaminated 
vegetation will be reduced or eliminated  as indicated in 
Section 4.l(ii) and by adequate  fencing of all disposal sites. 
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4.2 WILDLIFE - (Cont'd) 
(c) Indirect  Changes 

No indirect  changes  are  expected  to  occur as  a result of 
the  selected  project description. The  indirect  changes  originally 
discussed  are still valid. 9 

(d) Decommissioning 

Previous discussions9  remain valid. The  only  major 
change in the  decommissioning  plan is the  decision  to  limit  water 
collection in Open Pit No. 1 so that no lake is formed. Origi- 
nally, it was  anticipated  that  the pit would be filled  with  water 
after  the  completion  of mining. However, the use of  this  area by 
wildlife,  particularly  waterfowl,  was  felt  to be a minimal 
benefit. Consequently, no resultant impact i 4  anticipated  due to 
the loss of  this  water source. If water be allowed  to  accumulate 
in the pit, BEAK" estimates  toxic  leachates from the  Medicine 
Creek  waste  dumps may  reach the pit. Due to  the  accumulation  of 
low quality  leachates,  this may have negative  impacts on waterfowl 
or  ungulates  if they  utilize the area. 

4.3 FORESTRY 

(a) Direct  Alienation 

The  discussion o f  the effects o f  project  description 
changes on the  forestry  resource  required a complete  revision of 
the  analysis in Sections 4.3 and 5.0 of the  Forestry Report. 1 

However, no  lengthy discussion o f  the  revised  tables is felt 
necessary,  since  most  of  the  information  contained  within them is 
self-explanatory  and is mainly used to  develop  the  forestry loss 
fi.gures. Additionally, much of  the  information discussed in the 
text  of  Section 4.3 is still valid, only  the  figures have  changed. 
The original sections on  ash  disposal schemes  can  be ignored since 
they  are not viable  options under the  selected  project 
description. 
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4.3 FORESTRY - (Cont'd) 
Considering  these  aspects, a brief  summary  of 

Tables 4-11 to 4-18 is presented  with  a  comparison  table  of  the 
original  and selected  project descriptions. 

Tables 4-11 through 4-18 give  the  merchantable  volume, 
productive  forest  area and total annual increment  lost  due  to 
construction  of  the  plant,  mine and offsite facilities. In order 
to  compare  these  figures with the original project  description, 
Table 4-19 was developed. In all cases,  the  impact on the 
forestry  resource is less due  to  construction  design  changes. Fo.r 
example,  the total alienation by  all project  facilities is reduced 
by 1053 ha, 63007 m3 and 1521 m3 for productive  forest area, 
merchantable  volume and total annual increment, respectively. 
This  represents an approximately 40 percent  reduction in the 
impact to  forestry from the  construction  design changes. 

Tables 4-11, 4-14 and 4-16 show  the  amount  of  merchant- 
able  volume by species  alienated by the plant, mine and offsite 
facilities. In general,  Douglas-fir is affected  to  the  greatest 
degree  for all facility  types. For  site  productivity 
(Tables 4-12, 4-15 and 4-17), very little good site is alienated 
(10.9 ha). Poor  site is alienated  to  the  greatest extent 
(1364.3 ha), while 195.9  ha o f  medium site is alienated. 

4.4 AGRICULTURE 

The  format and content of this  section requires explanation 
since it contains  significant  differences  compared to the  previous 
sections. The  changes in the  earlier  sections  were  due  only to changes 
in the base engineering  configuration and air emissions. However, 
agriculture  required  corrections  to  the inventory  report that had 
ramifications  to  the impact  assessment. These  changes  are  mainly  due 
to  corrections  to  the  climate  capability  mapping as a  result  of 
government  agency comments. 
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TABLE 4-11 

SITE SPECIFIC STUDY AREA: MERCHANTABLE  VOLUME * 

BY SPECIES: PLANT AND RELATED FACILITIES 

Merchantable Volume 

Species  Cubic  Metres  Cuni t s  

Douglas- f i r  2 041.3 720.9 

Red cedar 3.3 1.2 
Hemlock 0.7 0.2 
Bal sam 32.8 11.6 
Spruce 328.7 116.1 

White  pine 2.0 0.7 
Lodgepole  pine 

Yellow  pine 

4 ,142.3 1 462.8 

13.1 4.6 

Deciduous (Aspen, B i rch  
and Cottonwood) 4.6 1.6 

TOTAL 6 568.8 2 319.7 

* Close U t i l i z a t i o n  Standards 

” 

” 
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TABLE  4-12 

SUMMARY OF PRODUCTIVITY:  PLANT  SITE 
(SELECTED  ENGINEERING  CONFIGURATION) 

Mean 
Area Annual Increment Annual Increment 

Total 

Site  Class ’ Hectares  Acres  m3/ha  Cunits/Ac m3 Cuni ts 

Medi um 68.9  170.2 2.1 0.30 . 145 51 
Poor 40.9 101.0 1.3 0.18 53 18 - 

TOTAL 109.8 271.2 198  69 
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TABLE 4-13 

AREA, VOLUME, INCREMENT SUMMARY FOR  PLANT SITE 

Total  Area Productive  Forest  Merchantable Volume * Total  Annual Increment 
Option  Hectares Acres Hectares  Acres  Cubic  Metres  Cunits  Cubic  Metres  Cunits 

Base 
Engineering 
Configuration  246.1  607.9  109.8  271.2  6  568.8 2 319.7  296  105 P 

1 

2 

Close U t i l i z a t i o n  Standards 
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TABLE 4-14 

SITE SPECIFIC STUDY  AREA:  MERCHANTABLE 

VOLUME* BY SPECIES FOR MINE AND RELATED FACILITIES 

Merchantable Volume 

Species  Cubic  Metres  Cunits 

Douglas- f i r  

Red cedar 

Hem1 ock 

Balsam 

Spruce 

White  pine 

Lodgepole  pine 

Yellow  pine 

Deciduous (Aspen, B i rch  and 
Cottonwood) 

64.609.7 

88.5 

4.8 

263.1 

2.398.2 

95.7 

1 ..038.5 

11 183.7 

58.2 

22 816.9 

31.3 

1.7 

92.9 

846.9 

33.8 

. 366.7 

3 949.5 

20.6 

TOTAL 79.740.4 28  160.3 

* Close U t i l i z a t i o n  Standards 

c 

c 
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TABLE  4-15 

SUMMARY OF PRODUCTIVITY: MINE AND  RELATEU  FACILITIES 

MA1 To  ta 1 
Area Annual Increment Annual Increment 

Site  Class  Hectares  Acres m3/ha Cuni ts/Ac m Cunits 

Good 7.0 17.4 3.6 0.51 25 9 
Medi um 92.1 227.5 1.7 0.24 157 55 
Poor 1 233.8 3 047.5 1.0 0.14 1 234 427 

TOTAL  1.332.9  3 292.4 1 416  491 
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TABLE 4-16 

SITE SPECIFIC STUDY AREA: MERCHANTABLE 

VOLUME* BY SPECIES: OFFSITE AREAS 

Merchantable Volume 

Species  Cubic  Metres  Cunits 

Douglas- f i r  

Red cedar 

Hemlock 

Balsam 

Spruce 

White  pine 

Lodgepol  e pine 

Yellow  pine 

Deciduous (Aspen. B i r ch  and 
Cottonwood) 

6 539.2 2 309.3 

19.2 6.8 
- - 

36.9 13.0 

227.8 80.4 
6.9 2.4 

308.6 109.0 

281.5 99.4 

261.4  92.3 

TOTAL 7 681.5 2 712.6 
~~ ~ 

* Close U t i l i z a t i o n  Standards 

4 - 24 



TABLE 4-17 

SUMMARY OF PRODUCTIVITY:  OFFSITE FACILITIES 

1 
I 

I 
)r 

w 
II 

Area Annual Increment Annual Increment 
Mean Total  

Site  Class  Hectares Acres m3/ha Cunits/Ac m Cunits 

Good 3.9 9.7 3.6 0.51 14  5 
Medi um 34.9 86.2 1.7 0.24 59 21 
Poor 89.6 221.3 1.0 0.14 87 31 

TOTAL 128.4  317.2  160 57 

4 
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TABLE 4-18 

- SUMMARY OF SITE SPECIFIC INVENTORY 

Total  Area Productive  Forest  Merchantable Volume* Tota l  Annual  Weighted MA1 
Increment 

Faci 1 i ty Hectares  Hectares  Cubic  Metres  Cubic  Metres m 3 /ha 

a Base 
I Engineering 
N Conf igurat ion 2 833.2l 1 571.1 93  990.7 1 774.0 1.12 m 

* Close  Ut i l izat ion  Standards 
, 

The weighted MA1 for  the  Botanie PSYU i s  1.329 m3/ha. 

*This total d i f f e r s  from Table  3-1  because o f   t h e   a d d i t i o n   o f  a 20 m e t r e   b u f f e r   s t r i p  around a l l   f a c i l i , t i e s .  
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P r o j e c t   F a c i l i t y  

a c i l i t i e s  
l a n t  and r e l a t e d  

a c i l i t i e s  
i n e  and r e l a t e d  

f f s i t e  
a c i l i t i e s  

TOTAL 

TABLE 4-19 

COMPARISON OF THE ORIGINAL AN0  SELECTED  PROJECT DESCRIPTIONS 

615.7 26  701.6 

1847.9  120  148.0 

160.7  10  148.5 

?624.3  156  998.1 

l r i g i n a l   P r o j e c t   D e s c r i p t i o n  

Tota l  
Annual 

Areal  Volume2 Increment 
(ha) (m3 1 (m3) 

1203.0 

1893.0 

199.0 

3295.0 

Selected  Pro ject   Descr ip t ion 

Tota l  
Annual 

Area Volume Increment 
(ha) (m3) (m3 1 

109.8 6 568.8  198.0 

1332.9  79  740.4  1416.0 

128.4 7 681.5 160.0 
1571.1  93  990.7  1774.0 

Dif ference 

Tota l  
Annual 

Area Volume Increment 
(ha) (m3) (m3) 

-505.9  -20  132.8  -1005.0 

-515.0  -40  407.6  -477.0 

-32.3 -2 467.0 -39.0 

.1053.2  -63  007.4 -1521.0 

Product ive  forest   area. 

' Merchantable volume. 

B u f f e r   s t r i p  area. 
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4.4 AGRICULTURE - (Cont'd) 
The original assessment  procedure2 did not require  the 

production of a  probable use maps  for  the  eastern  half o f  the  site 
specific  study area. The  determination  of  impacts and the  credibility 
of any statements  made  about  the potential impacts  would be greatly 
enhanced. This map is contained in Appendix 8. 

In addition,  certain  clarifications on  irrigated land and 
water use decisions  were  requested by the Thermal Division, B.C. Hydro 
and Power Authority. These  were  concerned  with  possible  reallocations 
of  water  for  enhancement  of  probable irrigated  lands  and reclamation 
use. These  are  contained in Appendix C. 

Utilizing  the  above.information,  impacts  due  to  the  selected 
engineering  design and air  emission  changes  were  developed  similar  to 
the  previous  sections  of  this document. 

(a) Direct Alienation - Construction and Operation 
Alienation  of  probable  irrigated land and  rangeland is 

shown in Tables 4-20 and 4-21. Alienation o f  probable use is 
broken out on  the basis of individual  farm units. Tables 4-20 and 
4-21 present  this  breakdown by farm  unit  and "open" and closed" 
alienation. "Open" alienation relates to  project  activities  that 
do not completely  alienate  the land from  agricultural use, e.g. 
buried pipelines and transmission lines, while "closed" represents 
project  activities  that  entirely  eliminate future  agricultural 
use. 

The a1 ienation of  deeded and leased  irrigated land in 
the  probable use case due to  the  selected  project design is 
168.4 ha  (Tables 4-20 and 4-21). The majority o f  this  amount is 
attributable  to  probable irrigated  land which has potentia.1 for 
corn production. 

c 

.r 
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Land Status 

Ocsded and leased 
irrigated 1 and 

Oeeded and leased 
range land 

Permit rangeland 

Tota 1 "OPEN" 
alienation 

TABLE 4-20 

OPEN LANO ALIENATION - PRoaaaLE USE 
SITE SPECIFIC STUDY AREA 

BASE SCHEME S U M R Y  

" O P W  Alienation by Farm Unit  
(ha) 

Project 
Activity 4' 5 6 7 8 9 13 

I 
z 13.7 0.1 1.5 3.8 4.9 

C 
0 10.6 
M 1 1.6 2;:; 8.0 1.1 
P 
I 

0.2 15.7 15.9 4.9 

r 1.6 36.8 8.0 1.3 15.7 15.9 4.9 

I 
C 
0 
n 
P I 8.9 

8.9 

1 1 . 6  50.5 8 . 1  2.8 26.6  19.7  9.8 

1 F a n  unlt  number. ses Figs. 5-21 and 81-1 lor location. 

Legend: C = Construction 
0 = O f f s i t e s  
m I mine 
P = Plant 
I = I n d i r e c t  
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lI8LE 4-21 

CLOSED U H O  ALIEWUTION - PRDBABLE USE 

BASE SCHME SUmRRY 
SITE SPECIFIC SNOY mu 

**dad m d  1.ss.d C 8.1 
0 3.2 32.1 
U u1.4 9.8 3.1 g l l . 7  
P 
I 

1.2 
25.2 

i 8.1 1 
14.0 3.6 1 1.8 54.7 

7.3 I 4::: 1 
1.2 

I 1  3.2 85.0 9.8 111.3 7.3 3.6 
i 1.4 27.8 
~ 14.9 142.1 1 

a 

..dad and laasad 1 C 77.6 
I 

i P ,  14.9 103.2 5.3 20.4  36.1 12.8 3.1 I 8.5 

: I  

204.3 
234.9 la75.7 

8 1  6.8  l15.6 67.0 11.4 ~ 6.1  206.9 
192.2 

I 
U4.7 1092.0  882.3 U0.2  72.1 U.8 3.1 249.5 2556.7 

n . 6  1 
I P  

103.0 639.4 810.0 00.4 
l56.  2 36.0 

, 

" 

4 

2.9 10.7 

42.0 
1.3 

2.8 54.0 

otal "CLOSEO" C 85.7 

1 ;  l8.1 135.3 5.3 34.4 38.9 27.1  3.1 

u 7 .  4 43.3 42.0 P 
103.0  657.8 819.8 91.5 

I 6.8 110.8 67.0 U . 6  
1 U7.9 U77.0 892.1  138.5 82.2 70.4  3.1 

246.6 I 1918.7 I 
242.7 

279.7 I 2770.9 

1.3 7.5 1 236.0 

1 Fan unlt  nuD.r. sa. Flqs. S-21 and 81-1 for lacation. 

w - Mi". 
P = Pl."t 
I .  Indirect 

a- 

m- 
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4.4 AGRICULTURE - (Cont'd) 
The  amount  of  alienated irrigated land, 168.4 ha,  is about 
6 percent  of  the total land alienated, 2894.2 ha. 

The.  alienation of deeded  and  leased rangeland in the 
probable use case  represents  the  greatest  area  alienated by the 
selected  project design. Combined a  total  of 2644.8 ha is 
alienated. This is approximately 90 percent  of  the total land 
alienated. 

Permit  rangeland is only  affected  to a small degree, 
8.9 ha o f  open  alienation and 72.1 ha of closed alienation. 

In all o f  the  above  cases,  the  development o f  the  mine 
related  facilities  results in the  greatest  alienation (Tables 4-20 
and 4-21). 

Table 4-22 compares  the  effects o f  project  development 
on the  types o f  land status  for  the  probable use case  for  the 
original  base scheme and the  selected  project design. It is 
evident  that  the total project  alienation has  been reduced 
24 percent by the  selected  project design. Most of this  reduction 
stems  from a reduced  impact to  closed alienation  for all land 
status categories. Open  alienation  shows a slight  increase  of 
93.9 ha to 123.3 ha as a result of the  selected  project design. 
Deeded  and  leased  rangeland are  responsible  for  the  majority  of 
this increase. Deeded  and  leased irrigated land shows  only a 
3.6 ha increase  for  open alienation. 

(b) Waste Disposal 

Previous  discussions on waste disposal still are valid. 2 

It is probable  that  the impact due to  waste disposal will be less 
with  the selected project  design  because o f  less land alienated. 
However, impacts due  to  trace  elements still apply. The updated 
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TABLE 4-22 

BASE ENGINEERING  DESIGN  AND  SELECTED  ENGINEERING  DESIGN 
LAND ALIENATION  COMPARISON  BETWEEN  ORIGINAL 

PROBABLE  USE  AGRICULTURE 

Land Status 

Original Base 

Design 

Selected 

(ha) 
Design 

(ha) (ha) 
Change Difference 

Engineering  Engineering Percent 

Deeded and  leased 
irrigated land 

+3.6  26.3  22.7 Open 

-43  -108.8  142.1  250.9 Closed 

+16 

Deeded and leased 
rangel and 

+36.3  88:l  51. a Open 

-16  -469.6 2556.7  3026.3 Closed 

+70 

Permit rangel and 

-80 -281.6  72.1 353.7 Closed 

- 54 -10.5 8.9  19.4 Open 

Total alienation 

-24 -860.0  2770.9 3630.9 Closed 

+31  +29.4 123.3  93.9 Open 
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4.4 AGRICULTURE - (Cont'd) 
trace  element information'* indicates  that no impact is expected 
to  drinking  water  quality  or  accumulation in vegetation. 

Previous  discussions on  noise impact remain valid. 2 

(d) Decommissioning 

This  phase may change  due  to  ongoing  reclamation 
studies 11112'13 and the loss of  possible  irrigation  water  due  to 
the  elimination  of  Site 2 storage  reservoir from the  selected 
project design. This  reduces  the beneficial effects by reducing 
the  amount  of  water  available  for  irrigation  to 2200 ha.m/a 
assuming  the  availability  of  Thompson  River water." The  location 
of  the make-up water  reservoir may interfere with present and 
probable  irrigation use. 
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SECTION 5.0 - IMPACT OF AIR EMISSION CHANGES ON THE LAND RESOURCES 

Numerous changes have occurred i n  d e s i g n   c r i t e r i a   f o r   t h e  

c o n t r o l   o f   a i r  emissions  from  plant and  mine operations. These changes 

have evolved due to   benef i t /cost   analyses,  an improved  information base 
and the   add i t i on   o f  new informat ion.  The choices and informat ion  are 

summarized below: 

1. 

2. 

3. 

4. 

5. 

6. 

244 m/MCS stack chosen. 

Two natura l   draf t   hyperbol ic   cool ing  towers chosen. 

Refinement i n   t he   coa l   qua l i t y   ana lys i s  and there fore   reduc t ion   o f  

some o f  the  stack  emission  rates. 

Seven add i t iona l   t race  elements  analysed. 

Revision i n   t h e  mine dust  fugi t ive  emissions. 

Receipt  of  revised  Acid  Rain15  report.  

The f i r s t  two changes have already been considered and 

analysed i n   a l l  Land Resources reports.  Consequently,  only changes as 
a resu l t   o f   t he   o the r   f ou r   rev i s ions  would a f f e c t   t h e   i n i t i a l  impact 

assessments. 

Table  5-1 shows the  contaminants  reviewed,  their  previously 
assessed  ambient  concentrations and t h e i r  new ambient  concentrations. 

It i s  evident   f rom  th is   tab le  that  most elements show a 
reduct ion  in   both  emiss ion  ra te and ambient  concentration. Where 

increases  occur  they  are  general ly  minor.  Fluorine appears t o  be the  

only  e lement  that   exhibi ts an increase o f  0.23 t o  1.8 vg/m3  maximum 
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TABLE 5-1 

COMPARISON OF THE OLD AND NEW EMISSION VALUES  FOR 
THE 244 m/MCS SYSTEM WITHIN THE 25 km RADIUS 

OF THE PLANT SITE 

U 
II 

Contaminants 
Rev i ewed 

II 
1 

IC 

Sulphur  Dioxide 

Oxides o f   N i t rogen  
Par t i cu la tes  (TSP)S 

Arsenic 
Cadmi um 
Chromium 
Copper 
F1 uor ine 
Lead 
Mercury 
Vanadi um 
Zinc 
Bery l l i um 

Molybdenum 
Boron 

Thorium 
Selenium 

Urani um 
Strontium 

Or ig ina l  Values 

mission  Ratel 24-hour 
Ambient Conc. 

kg/day Max. y g h 3  

40 000 
324 768 

207 248 
17.2 

0.35 
5.20 
5.93 

4.36 
281 

7.07 
16 .1  
12.9 

Not  Assessed 
IO 

I, 

I, 

IO 

I, 

I1 

62Z2 

5. 84 
32 

0.03 
0.00025 - - 
0.23 
0.004 
0.01 

0.005 
Not Assesse 

- 

0, 

0, 

I1 

IO 

IO 

IO 

Based  on  datum coal  values. 

2 3-hour maximum ambient  concentration (pg/m3). 

3 The e f f e c t   o f  MCS will keep constant. 

Annual  ambient  concentration (yg/m3). 

Total  suspended pa r t i cu la tes .  

i 

! 
New Values 

mission Rate 24-hour 
Ambient Conc. 

kg/day Max. pg/m3 

312 000 

165 000 
34 400 

17.0 
0.21 

. 3 . 2  
26.0 
2300 
5 .1  
4.0 

. 16.0 
9.9 

28.0 
0.29 

3.5 

0.19 
5.9 

5.5 
0.67 

6223 
28 

4.74 
0.014 
0.00017 
0.0026 
0.021 

0.0041 
1.8 

0.0032 
0.008 
0.013 
0.00023 
0.022 
0.0028 

0.00015 
0.0047 

0.0044 
0.00054 

4 
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for. a 24-hour period. This has the  potential,  to  increase  the  impact on 

both the  wildlife and forestry resources. Other  trace elements such as 
copper, lead and zinc  exhibit  slight  increases in emission  rate,  but 
the  24-hour  ambient  concentration  maximums  are  quite low. However, 
these will be analysed in Section 5 . l ( e ) .  

Following a review  of  Table 5-1. discussions held with 
representatives from  Environmental Research and Technology, Inc. (ERT) 
and James F. Maclaren Ltd., and  a review  of  new information'* provided 
a basis  to  predict any changes in impacts  due  to  air emi.ssions. These 
discussions  indicated  that  most  elements would  have  impacts similar  or 
less than  those  originally anticipated. The  only  area  of  concern dealt 
with  the high  levels of  fluorine  being  emitted from the powerplant. 
This  concern will be discussed in greater detail in Section 5.l(e). 

Elements  that  exhibit values similar  or less than  those 
originally  assessed  are briefly  discussed below. 

5.1 POWERPLANT  EMISSIONS 

(a) Sulphur  Dioxide 

All Land Resources  reports  analysed  the  possible  impacts 
of sulphur  dioxide (SO2) on their  respective disciplines. This 
was  done  for  three control systems, 366 m/FGD, 366 m/MCS and 
244 m/MCS. Therefore  since  the  selected control system 

(244 m/MCS) has already  been  analysed, it is felt  the  244 rn/MCS 
impact assessment i s  still valid at  the local scale. In addition, 
a  reduced synergistic effect  between SO2 and NOx because  of a 
reduction in NOx emissions is anticipated not to affect  the 
original  impact  assessment. 

Regional impacts  discussed in Land Resources reports  are 
also valid, although ERT's Acid Raid5 report indicates  a  4-fold 
increase  to annual averaged SO2 deposition rates. For  example, 

1- 

a- 
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5 . 1  POWERPLANT EMISSIONS - (Cont’d) 

t he   i sop le th   exh ib i t i ng   t he  maximum depos i t ion   ra te  changes from 

10 g.m-‘ sec-’ x lo-’ t o  40 g.m-‘ sec- l  x 10 -’ . 15*21 Ot9er  {so- 

p le ths  re f lected  s imi lar   increases.  These values  are still wel l  

below  those  thought t o  cause i n j u r y .  

(b) Ac id   P rec ip i t a t i on  

The imp l ica t ions  o f  a c i d   r a i n  were o r i g i n a l l y  assessed 

t o  have an ambivalent  impact on the  land  resources.16 A review o f  

the new ERT Acid Rain” report   substant iates  th is  conclusion. 

Reductions i n  pH were ca l cu la ted   f o r  annual  short-range and long- 

range  transport. The average pH o f   t h e   p r e c i p i t a t i o n  was 4.85 and 

4.67, respec t ive ly .   Prec ip i ta t ion  pH values i n   t h i s  range  are 

widely  represented i n   t h e   l i t e r a t u r e   w i t h  no evidence t o  impacts 

on t h e   t e r r e s t r i a l  communities. 

(c)  Oxides o f  Ni t rogen 

Previous  impact assessments 1329899 remain v a l i d   d e s p i t e  

a r e d u c t i o n   i n   t h e   q u a n t i t y   o f  NOx expected t o  be emitted. 

Consequently,  previous  impact assessments represent  conservative 

values f o r  the  Physical   Habi tat  and Range Vegetat ion,   Wi ld l i fe  and 

Agr icu l tu re  Land Resource reports.  

(d)  Par t i cu la tes  ( T S P l  

Previous  impact assessments 1’218’9 remain va l i d ,  

although a s l i g h t   i n c r e a s e   i n  TSP emissions  (Table 5-1) i s  

predicted. No evidence i s   a v a i l a b l e  t o  suggest t h a t   w i l d l i f e   o r  

vegetation  would be a f fec ted   a t   these  leve ls .  

(e) Trace  Elements 

The o r i g i n a l  assessments 1’2’8’9 of   the  impact o f  t race  

elements based on the  previous  trace  element  analysis” were 

reviewed because of several   factors.  New informat ion  publ ished 
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5.1 POWERPLANT EMISSIONS - (Cont'd) 
since 1977 may indicate  important  findings on effects of trace 
elements on plants and animals. Seven  additional  trace  elements 
were  analyzed, and new  trace  element  emission rates  have  been 
determined. 

A review  of  new  information  available  for  trace  elements 
and the  possible impacts'' indicates  that all trace  elements 
except  fluorine  are  within levels not  expected to affect vegeta- 
tion,  soils  or  wildlife  during  the  life  of  the  plant (35 years). 
All trace  elements  reviewed did not  exceed  either  Canadian  or 
United States  drinking  water  standards  for livestock. soil 
accumulations  over  35  years  only  amounted  to  a small percentage 
increase  over  existing soil levels. In addition  many  of  these 
trace  elements  are  effectively  tied up due  to  the  alkaline nature 
of most  soils in the  Hat  Creek area. Therefore on a regional 
scale, based on deposition  rates, no impacts are anticipated  to 
soil,  vegetation  or wildlife. 

The local scale  assessments  made in the Land Resources 
reports  remain valid. 1'2'819 These  assessments indicated that 
only  fluorine  impacts on forestry need be further  addressed 
(Section 6.3). 

Comments made in the original  impact  assessment^^'^'^*^ 
are s t i l l  relevant to trace elements and should be considered 
valid especially  with  respect  to monitoring. 

5.2 COOLING TOWER  EMISSIONS 

Two natural draft  towers is the  selected  cooling  tower 
design. The  previous  assessments  evaluated  four  cooling  tower designs, 
of  which  two natural draft  towers  was one. Of  these  four designs, the 
two natural draft  towers had the lowest maximum  solids  deposition rate 
(4717 kg/km2/a). l7 
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5.2 COOLING TOWER EMISSIONS - (Cont'd) 
In  all cases  the  deposition  rate  would drop  to 560 kg/km /a 

within 3 km of  the towers. A l l  four  designs result in the  same  amount 
of  solids  being  emitted;  the  difference is in the  pattern of deposi- 
tion. Natural draft  cooling  towers  disperse  the  solids  over a wider 
area  than  other  tower  designs,  resulting in a greater  area being 
affected by a lower  maximum  deposition rate. 

2 

The  previous impact assessments  for  the Land Resources 1,2,8,9 

remain  valid for  the  selected case. 

5.3 IMPACT OF FUGITIVE  DUST  EMISSIONS FROM THE MINE  ACTIVITIES 

(a) Fugitive  Dust  Emissions 

The original estimates  of  fugitive  dust  emissions from 
the  mine and  -related facilities  were based on an extremely  "worst 
case" situation. Since  that  time, several factors have come to 
light that  significantly  alter  the original values. Specifically 
these  changes  are as follows: 

1. Knowledge that reclamation  procedures  are  effective  due  to 
revegetation studies. 

c 
2. Mine  plan  changes. 

I 

m- 

3. Technical advances in determination  of  particle  size 
distribution. 

4. Effects of terrain (certain emissions  occur below  ground 
level) in the  open pits. 

5. Meteorology (moderate wind  speeds  represents a worse  case 
condition, not low wind speeds). 

IT SE 7930 5 - 6  
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5.3 IMPACT OF FUGITIVE DUST EMISSIONS FROM THE MINE ACTIVITIES - (Cont'd) 
These  changes  are  discussed in detail i n  the report " A  

Re-evaluation  of Air Quality and Climatic  Effects  of  the  Proposed 
Hat  Creek Project". 21 The  aforementioned  states  the  following 
with  respect  to  expected concentrations: 

producing  operation (within a  few feet) high concentrations 
"It is clear  that i n  the  immediate vicinity of any dust 

will be observed. However,  our best judgment in light  of  the 
previous  discussions and the CMJV analysis is that  concentra- 
tions  outside  of  the pits, at  distances  greater  than half a 

guideline values of 60 pg/m3 for annual concentrations and 
kilometre from  these major sources,  should fall below  the 

150 pg/m3 for  24-hour maximum concentrations." 

These  conclusions  represent  a  significant  reduction in 
the expected  levels  of fugitive dust emission, both with  respect 
to ground-level concentrations and distance from the,major  sources 
where  possible impacts  may occur. 

Based on  the  above,  the  previous impact assessments  for 
physical  habitat  and range vegetation,'  wildlife,' agriculture 2 
and forestry' are  over-estimates  of  the  possible  impacts from 
fugitive  dust emissions. Although all original reports had 
difficulty  quantifying  the  possible  impacts based on  available 
data, the  significant  reduction  of  the original  ground-level 
concentrations and area  of  impact  should  reduce  the impacts or 
even  eliminate any noticeable effects. 
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SECTION 6.0 - RESULTANT  IMPACTS FROM CONSTRUCTION AND OPERATION 
DUE  TO  THE  SELECTED  ENGINEERING  OESIGN 

No changes in regional impacts  resulting from construction 
and operation  are  expected as  a result  of  the  project changes. 
Previous impact assessments  remain valid. An increase i n  local study 
area  impacts will only  occur as  a result  of  changes in the expected 
impact of air emissions. Furthermore,  the  site  specific  study  area is 
affected to the  greatest  degree  due  to  project changes. 

The  possible  changes in impacts due to  the  selected 
engineering  design  were  assessed by comparing  the  previous  impact 
assessments  with  the  new  project  area  alienations and design changes. 
Impacts  resulting from waste  disposal,  indirect  changes, and noise and 
harassment (wildlife) are  discussed  only  where  significant  changes  were 
anticipated in Section 4.0. Air  emissions  from both the  mine and 
powerplant  operation  were  discussed in Section 5.0 and will not be 
further  analysed,  except 'in the  cases  of  agriculture and forestry, 
where  economic  assessments  were  made using this information. 

6.1 PHYSICAL HABITAT AND RANGE VEGETATION 

(a) Physical Habitat 

(i) Direct  Alienation 

No change in the  previously reported  impacts 
to  climate, landform and geology  are  anticipated from 
the  construction and operation  of  the  Hat  Creek 
powerplant. 0 

Soil impacts  exhibit a  general decrease. This 
is the  result o f  a reduction in the total alienation  due 
to plant, mine and offsite  development (Table 3-2). 
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6.1 PHYSICAL HABITAT AND RANGE  VEGETATION - (Cont'd) 
Comparison of  the original direct  alienation  figures 
(Tables 5-3  and 5-7)' and qualitative soil ratings 
(Table 5-2) with  the  selected  project  design  for  the 
construction and operation  of all facilities 
(Tables 4-1, 4-2 and 4-3) yielded  the  following results. 

9 

In addition to the overall reduction in impact 
(soil alienation), those  soils  classed as  highly  sensi- 
tive  were  affected  to  a  lesser degree. The impact to 
all high sensitivity  soils  was  reduced by approximately 
105 ha. Similar  reductions  were  evident  for soils 
classed  with  moderate and low  sensitivities. Therefore, 
it is reasonable  to  assume  for  direct  alienation  that 
the  impact  to  soils  due  to  the  construction and 
operation  of  the Hat Creek  Project is less than 
originally estimated. 

. ( i i )  Decommissioning 

Changes to the original  base engineering 
design  with  respect  to  decommissioning  are not signi- 
ficant and therefore  the  previous impact assessment is 
still Val  id. 

(b) Ranqe Vegetation 

(1) Direct  Alienation 

Table  6-1  compares  the  veggtation  association 
alienations  due  to  the  selected  engineering  configura- 
tion  with  those of the original  base engineering design. 
The  vegetation  sensitivity based on  Table 5-11 1s also 
shown. 

a .  
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TABU 6-1 

" 

99.0 

ll73.0 

m.0 

5w. 0 

0.5 

27.0 

m.0 

702.0 

24.0 

424.0 

3.0 

u3.0 

59.0 

U9.0 

U . 0  

u . 0  - 

0.5 

1652.0 

10.0 

701.0 

05.0 

562.0 

0 

14.0 

4.0 

422.0 

63.0 

387.0 

3.0 

103.0 

22.0 

26.0 

92.0 

2.0 

0 

24%.0' 
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6.1 PHYSICAL HABITAT AND RANGE  VEGETATION - (Cont'd) 
This  comparison  indicates  that an increase in 

area  alienated  occurs in the  Douglas-fir - pinegrass - 
bunchgrass and bunchgrass - Kentucky bluegrass 
associations. However,  this  represents  only  a 0.4 and 
1.5 percent  increase  respectively  for  the  entire  Hat 
Creek local study area. The  remaining  vegetation 
associations  affected  including  those  classed  as high 
sensitivity  decrease by up to 100 percent from the 
original alienation values. Many  indicate  a  decrease in 
area  alienated o f  greater  than 40 percent. 

It can be concluded from this  analysis  that 
the  previous  impact  assessments  represent  conservative 
estimates o f  physical impact  to vegetation. A reduction 
i n  impact to vegetation as a  result  of  reduced land 
alienations occurs. 

(ii) Decommissioning 

No  significant  changes in the basic decommis- 
sioning  plans will affect vegetation. The  previous 
assessment  remains valid. 

6 . 2  WILDLIFE 

(a) Wildlife Resources 

The  wildlife  resources  assessed include reptiles and 
amphibians,  waterfowl, upland game birds, nongame  birds, small 
mammals,  furbearers and  big game. 

The expected  impact  on the  above  species  groups  should 
remain  consistent  with  that  previously assessed. A review  of 
habitat alienation (Section 4.2(a)) indicates  that  only marginal 
changes occur. Alienation to  most high capability habitat types 

a- SE 7930 6 - 4  



r 
I 

I 
I 

II 
I 

1 
II 

1 
I 

I 
V 

" 

4 

6 . 2  WILDLIFE ~- (Cont'd) 

would be the same o r  decrease with  the  selected  engineer ing 

conf igurat ion.  The r i p a r i a n  and Douglas- f i r  - bunchgrass hab i ta t  

types  are  the  only  h igh  capabi l i ty   types  exhibi t ing  increases. 

However, these  increases  are  only 22 and 105 ha., repec t ive ly .  

These increases  represent  only a smal l   proport ion  of   the  area 

ava i lab le   in   the   loca l   s tudy   a rea   fo r   the   respec t ive   hab i ta t   t ype .  

Consequently, no s ign i f i can t   inc reases   in   impact  caused  by d i r e c t  

a l i ena t ion  i s  expected. The ove ra l l   r esu l tan t  decrease i n   h a b i t a t  

a l iena t ion   a lso  i s  an important  consideration. 

Changes i n   t h e  impacts  result ing  from  noise, harassment, 

d i r e c t   e x p l o i t a t i o n ,  waste  disposal and i n d i r e c t  changes are  not 
ant ic ipated,  s ince  design changes have n o t   a l t e r e d   s i g n i f i c a n t l y  

t o  cause a change i n  impact. A possib le   benef i t   to   water fowl  is 
expected as a r e s u l t   o f   t h e   e l i m i n a t i o n   o f  wet  ash  disposal. The 

only  area  of  concern i s  i f  Open P i t  No. 1 col lects   tox ic   leachates 

from  Medicine Creek  waste dumps. Fencing t o  keep l i ves tock  and 

w i l d l i f e   o u t ,  and screening t o   r e s t r i c t  use by  waterfowl  would be 

provided. 

( b )   W i l d l i f e  Resource Use 

The w i l d l i f e  resource use impacts  deal  mainly  with 

impacts  result ing  from an i n f l u x   o f  people  into  the  Hat Creek 
area. This can increase  hunter/days 'and human encounters w i t h  

w i l d l i f e   ( n o i s e  and  harassment). Factors such as loss o f   h a b i t a t  
are  also  considered. 

Presently, no demographic changes from  those i n i t i a l l y  

ind icated  are expected. Section 5.2(a)  suggests that   the  impact 

t o   t h e   w i l d l i f e  resources  would  remain  consistent  with  the i n i t i a l  
impact assessment. The previous  impact assessment w i th   respec t   t o  

w i l d l i f e  resource use i s  considered t o  be s t i l l   v a l i d .  
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6.3 FORESTRY 

The  same  methodology  was used to  determine  forestry  impacts 
in this  document as was used previously. A comparison  of  the "with" 
and  "without" cases provided the  framework  to  estimate impact. 

The  selected  engineering  design  was used in Section 4.3 to 
generate  the  revised  tables in order  to  estimate  changes  to  the 
previous  forestry  impact assessment. This  information  was utilized  to 
provide  Tables 6-2 to 6-7 of  this  section to estimate  the  resultant 
impact these  changes  would have  on the  forestry resource. 

(a) Construction  Impacts 

Construction  impacts  for  the regional and local study 
area  remain valid. Impacts  due to construction in the site- 
specific  study  decrease  as indicated in Table 6-2. This is the 
result  of  a  smaller  area  of  forest land alienated. Because less 
timber  volume is lost, the total value of MA1 lost decreases from 
$18 100.00 to $9757.00, a  reduction  of 46 percent. Table  6-3 
shows  the  present  worth of all future annual incomes.from AAC, in 
perpetuity. 

(b) Operational Impacts 

Operational  impacts incorporate impacts due to air 
emissions and forest land alienations. In order to assess the air 

emission  impacts,  the 244 m/MCS and "worse case" fluoride emis- 
sions  were used, since  these best represent  the expected operating 
conditions. A review of the  information on trace elements 18 

reveals that  fluoride  emissions  were based on the  assumption  that 
63 percent  of  the total fluorine burned i s  released  into the 
atmosphere. This is equivalent to that  originally  assessed in the 
Forestry report' in the "worst  case" situation. The  only  major 
change is that  the  amount  of  fluorine in the coal has reduced from 
a  mean  of  137 ppm to 118 ppm.'* This  could  effectively  reduce  the 
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TABLE 6-2 

VALUE  OF  THE MA1 CONTRIBUTION TO ALLOWABLE CUl  
FROM THE SITE SPECIFIC AREA 

Option 
MA1 Value  per  Total Annual 
(m3 1 m3 Value 

Base engineer ing  conf igurat ion 1774  $5.50 $9757 

TABLE 6-3 

PRESENT  WORTH OF ALLOWABLE  ANNUAL  CUT ON SITE SPECIFIC AREA 
THAT WOULD BE LOST WITH THE PROJECT 

Present  Worth o f  AAC 

Option 
Annual Discount = i n  Perpetu i ty  
Value : Rate (k$) 

Base engineering $9757 0.03 
conf igurat ion 0.04 

0.05 

0.08 
0.06 

0.12 
0.10 

$325 
244 
195 

122 
163 

98 
81 

" 
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6.3 FORESTRY - (Cont'd) 

predicted  impact by 10 percent. However, a review o f  the  standard 

deviat ions  associated  wi th  the mean coa l   f luor ine  values18 ind i -  

cated a c o e f f i c e n t   o f   v a r i a t i o n   o f  25 percent.  Consequently, it 

was f e l t   t h a t  it was n o t   v a l i d   t o   a l t e r   t h e   f o r e s t r y   i m p a c t  

f i g u r e s .   I n  any case, the  forestry  impact  values  would  represent 
the  u l t ra-conservat ive case. 

Table 6-4 presents  the  total  annual va lue   o f   the  MA1 
l o s t  from  both a i r  emissions and forest   land  a l ienat ions.  The 

se lec t i on   o f   t he  244 m/MCS system ind ica tes   tha t   fo r   the   "wors t  

probable" case, a t o t a l  annual MA1 l o s s   o f  $136 143.00  would 

possibly  occur.  Although  the  loss in   the   s i te -spec i f i c   s tudy   a rea  

has already been accounted f o r   i n   t h e  AAC of   the  Botanie PSYU, the 

l o s s   o f  $126 386.00 i s  the  expected  resul t   o f  SO2 and HF 

emissions. 

Table 6-5 shows the  present  values  of MA1 losses  for   the 

244 m/MCS, "worst  probable" HF emissions and selected  engineering. 

conf igurat ion.  The t o t a l   v a l u e   o f   t h e  MA1 losses  ranges between 

$1.1 and $3.0 m i l l i o n  depending on discount  rate. 

A comparison o f   t h e   p o t e n t i a l   b e n e f i t s   t o   f o r e s t r y  

wi thout  and wi th   the  Hat  Creek Pro ject   cons ider ing a se r ies   o f  
discount  rates i s  given i n  Table 6-6. The benefits  range from a 

h igh   o f  $26 800 000 a t  3 percent   d iscount   ra te  wi thout   the  pro ject  

t o  a low of $5 585 000 a t  a 12 percent  d iscount  rate  wi th  the 

pro jec t   cons ider ing   the  244 m/MCS and "worst  probable" HF emis- 

sions. The benef i t s   w i th   the   p ro jec t   a re  $278 000 and $70 000 a t  

the 3 and 12 percent  d iscount  rates,   respect ively,   greater  than 

o r i g i n a l l y  assessed. 

P red ic t i on   o f  fume impacts on vegetat ion i s  not  an exact 

science. Because of  the many unknown or poorly  understood 

factors,  intangibles,  synergisms and the   h igh ly   var iab le  responses 
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TABLE 6-4 

TOTAL  ANNUAL  VALUE OF MA1  LOSS FOR THE 
SELECTED ENGINEERING CONFIGURATION U 

I 

5 

I 
.I 

5 

Control  
Systems Source o f  Loss 

Probable 
Worst 

Case 
($) 

MCS-244 S i te   spec i f i c   a rea  
HF emiss ion   e f fec t  
SO, emiss ion  e f fect  

TOTAL 

125 686 
9 757 

700 

136  143 - 
TABLE 6-5 

PRESENT  VALUE1  OF MA1 LOSSES  THAT  WOULD 
BE LOST FOR THE SELECTED ENGINEERING 

CONFIGURATION AND CONTROL  SYSTEMS 

Worst  Probable HF Emission 

SO, Control System Discount 
Rate 

MCS-244 

0.03 
0.04 

3041 

0.05 
2602 
2264 

0.06 1996 
0.08 
0.10 

1594 

0.12 
1316 
111.5 

Values i n  kb. 
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TABLE 6-6 

COMPARISON OF POTENTIAL  BENEFITS TO  FORESTRY I N  THE  HAT CREEK 

CONSIDERING DISCOUNT  RATE,  SELECTED ENGINEERING CONFIGURATION 
LOCAL  STUDY AREA WITHOUT THE PROJECT AND WITH  THE PROJECT 

SO, CONTROL  SYSTEM, AND HF EMISSION LEVEL 
(Values i n  kb) 

Discount 
Rate 

3 
I 

m 
V 

Without   the  Pro ject  With the   P ro jec t  

Poten t ia l  
Tota l  

Bene f i t  

Worst  Probable HF Emission 

SO, Control  System 

MCS-244 

0.03 26  800 23 759 

0.04 20 100 17 498 

0.05 16 080 13 816 

0.06 13 040 11 044 

0.08 10 050 8 456 

0.10 8 040 6 724 

0.12 6 700 5 585 

" SE 7930 6 - 10 
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6.3 FORESTRY - (Cont’d) 
to treatments as reported in the  literature,  the  estimate  of 
allowable annual cut lost and its annual value each  year is at a 
confidence level of plus or  minus one order  of magnitude. 1 

Summary  of  impacts  for  construction and operation  of  the 
Hat  Creek  Project  are  summarized in Table 6-7. In order  to 
simplify  the  total,  only  one  discount  rate  was used. The impacts 
from the  previous impact assessment  are  shown  for  comparitive 
purposes. 

The volume  shown in the total column in Table 6-7 
represents  the estimated volume o f  the  current  merchantable 
growing  stock  potentially impacted by the proposed Hat  Creek 
Project. It i s  from this  volume  that  premature  mortality may 
occur  from  either  plant  construction  or operation. This  timber 
could be prelogged in the  construction  phase  or salvaged in the 
operational phase. Merchantable  timber not salvaged  would  count 
as a loss to  forestry  because o f  the project. 

The MA1 column  predicts  the loss  of future  tree  growth 
that  would  result if the  Hat  Creek  Project  were implemented. 

A comparison  of  the  previous project  impacts  and those 
of the  selected  project  design indicate a definite  decrease in 
impact to  the  forestry resource. It is evident  that  this is due 
to a  decreased  forest land alienation i n  the  site-specific  study 
area. This is represented by a annual value MA1 loss of  $8343  or 
a  3’percent  discounted  benefit  of $278 000 over  the 35-year  life 
of the plant, greater  than  that  originally assessed. 

(c) Decommissioning ImDacts 

There  are no decommissioning impacts or benefits 
applicable to  forestry. 

c 
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VI m TABLE 6-7 

SUMMARY OF PROJECT  IMPACTS BY AREA, VOLUME AND VALUE 
FOR THE PREVIOUS AND SELECTED PROJECT DESIGNS 

Previous  Project   Design  Selected  Project   Design 

Vol ume Value  Vol ume Value 

Area To ta l  MA1 Annual 3% 
(ha) m3 (k) m3/a t 

Area  Total MA1 Annual 3% 
k t  (ha) m3 (k) m3/a f k t  

S i t e   s p e c i f i c   s t u d y  

neer ing   con f igura t ion  
area - selected  engi-  

4 320  157 3 290 18 100  603 2 833' 93  1  774  9  757  325 
OI 

I Emissions: 
I4 
N 

SO, - MCS-244 N/A 1912  1322  700  15 N/A 1912  13Z2 700 15 

HF - worst  probable 34 390 12352  22  9002  126 000 2701 34  390 1235*  22  9002  126 000 2701 

B u f f e r   s t r i p   o f  20 m resu l t s   i n   h ighe r   va lue   t han  shown i n  Table 3-1. 

Table 5-13, page 123l. 
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6.4 AGRICULTURE 

Changes in the  engineering  configuration  resulted in signi- 
ficant  changes  to  the  agriculture  impact assessment. A complete 
reassessment  was  carried out to  predict  the  possible  changes in impact 
resulting from engineering  design.alterations. 

The  basis  for  the  agriculture  impact  assessment  was  the 
effect  the  Hat  Creek  Project  would have on  the  Hat  Creek basin  beef 
industry. This  was  presented in both the impact  on the  carrying 
capacity and economic loss. In addition,  the loss  of present irrigated 
land and rangeland  was assessed. These  figures  were used to  determine 
the  reduction in carrying  capacity and dollars  resulting from the 
development of the  Hat  Creek Project. 

The  same  methodology and assumptions using the  probable use 
analysis  were  employed in this  analysis as were used to do the original 
impact assessment.' The  following  assessment  represents  a  condensation 
of  the  analysis  presented in Section 5.3 of  the  Agriculture.report. 2 

The  probable use analysis  assumes  maximum levels  may  never be 
reached (potential use analysis,  Agriculture Report - Impact  Assess- 
ment ). Constraints  were  applied  that  would  lower  the potential  use to 
a  realistic level considering  the  type  of agricultural operation in Hat 
Creek and future trends. These  constraints included the  demand  for 
feed by beef cattle,  the  availability of water  for  expanded  irrigation, 
and the  time  required  to  improve  certain  range areas. The  future feed 
demand  of  the  beef industry was based  on apparent  industry  trends 
ascertained from discussions  with  government and  industry  representa- 
tives and ranchers of the  Hat  Creek basin. The  supply  of feed  for 
livestock  was based  on the  composite  of  the  production  yields expected 
of  the  probable irrigated lands  (winter feed) and  rangelands  (spring 
and summer feed) within  Hat  Creek basin. Information as to  the  amount 
and time of year  that  water  would be available  for irrigation was  taken 
from Beak.'' No analysis  of  the  economic  feasibility  was undertaken. 
However, it is felt  that  the case presented, which  takes  into  account 

2 
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6 . 4  AGRICULTURE - (Cont'd) 

the above considerations, i s  r e a l i s t i c a l l y   p o s s i b l e  and represents 

actual   agr icu l tura l   va lue.  

(a) Summary o f  Impacts on Agr icu l tu re  

Tables 6-8 and 6-9 provide a summary o f  impacts w i t h i n  
the  upper  Hat Creek va l l ey  on an ind iv idual   farm  un i t   bas is .  The 

impacts   tabulated  inc lude  the  land  to ta l ly   a l ienated by construc- 

t i o n   a c t i v i t i e s  and land   p roduc t i v i t y  reduced  by S02/N02 
emissions. These impacts do not   inc lude  no ise  or   barr ier   impact  

which  remain unchanged. 2 

The t o t a l  impacted  probable  irr igated  lands i n  upper  Hat 

Creek va l l ey  amount t o  250.4 ha, about 15 percent of t h e   t o t a l  

p robab le   i r r iga ted   lands   fo r   the   w i thout   the   p ro jec t  case. The 

impact on rangeland,  occurring  only  within  upper  Hat Creek va l ley ,  

as shown i n  Table 6-9 i s  2251.3 ha, about 4 percent o f  rangeland 

w i th in   the   Hat  Creek basin. O f  t h i s   t o t a l ,  impacted deeded and 

leased  probable  grazing  lands i n  upper  Hat  Creek va l l ey  amount t o  

2983.9 ha or  15 pe rcen t   o f   t he   t o ta l  deeded and leased  probable 

g raz ing   lands   fo r   the   w i thout   p ro jec t  case. The a l i e n a t i o n   o f  

permit   land, 99.5 ha, i s  an extremely  small  percentage (4  percent) 

o f   t h e   t o t a l   b a s i n   p e r m i t  area. 

The above impacts  represent an increase  of  3 percent   for  

t o t a l   i r r i g a t e d   l a n d ,  and a decrease o f  6 percent f o r  t o t a l  deeded 
and leased  probable  grazing  lands i n  the  upper  Hat Creek  Val l e y  

compared to   t he   o r i g ina l   p ro jec t   a l i ena t ion .   A l i ena t ion   t o   pe rm i t  

rangeland was reduced  by 238.4 ha. 

(b)   Agr icu l ture Resource P r o j e c t i o n   w i t h   t h e   P r o j e c t   f o r   t h e  Hat 
Creek Basin  Beef  Industry 

The probable  beef  industry o f  Hat Creek basin and the 

associated  farm u n i t   a c t i v i t i e s  were pro jec ted   fo r   the   "w i th "  
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TABLE 6-8 

SUMMARY OF IMPACTS' ON PROBABLE IRRIGATED LAND 
UPPER HAT CREEK VALLEY 

(ha) 

Farm U n i t  Number2 

Crop Type 1  2 3 4 5 6 7 E Unclass  Total 

Corn D - - - - - - - 
L 

5.7 7.3  13.0 - - - - 156.1 - - - - 156.13 

All-season D 0.63 0.23 - - - 9:14 6.8 
pasture L - - - 0. 043 - - 2.9 

Spring  pasture D 1.13 0.63 0.8' 6.23 - 4.9  10.7 - - 24.3 
13.1 

- - 16.7 
- - 2.94 

L 0.53 - - - - - - - 12.6 

TOTAL 4.8  1.8  2.3  13.9  156.5  14.0  46.9  2.9 7.3 250.4 
= - a=== " - - = .  c __ - 

.Includes "CLOSED" a l i ena t ion  and S0,/N02 a i r  emission  impacts. 

See Figs. 5-Z2 and 61-1 for locat ion.  

Impact  from 244 m stack  Meteorological  Control  Strategy Air q u a l i t y  Model. 

Includes  impact due to   reve rs ion   t o   g raz ing   ra t i ng .  

Legend: D = Deeded 
L = Leased 



TABLE 6-9 

SUMMARY OF IMPACTS' ON PROBABLE RANGELAND 
UPPER HAT CREEK VALLEY 

(ha) 

r 
L 

Grazing 
Farm Unit  Number2 

Rating2 4 5 6 7  8  9 Unclass Total 

0 
L 
P 

0 
L 
P 

0 

P 
L 

0 
L 
P 

0 

P 
L 

D 
L 
P 

D 

P 
L 

0 
L 
P 

159.6 
- 
- 
1.3 
10.53 - 

172.9 
24.1 - 

- 
1.7 - 
7.33 
16.2 - 
03 
2.8 - 

172.9 
229.1 
28.6 

49.0 
31.1 - 
181.3 
173.2 - 
14.3 
41.4 
5.7 

452.3 
39.1 

6.7 

33.8 
638.5 
58.5 

- 
4.6 - 
23.1 
68.1 - - 

2251.3 - 

A 

B 

C 

0 

F 

G 

H 

RO 

TOTAL 

m 
I 

39.6 
- 
- 

P, 14.3 
5.5 - 34.3 

- 
- 

34.4 
3.0 - 

3.1 
2.5 - 353.23 

- 
- 

345.2 
33.0 

- 25.1 
0.1 

- 252.7 
- 
- 

- 
7.3 
14.0 

4.0 
- 
- 

r 

c 

q. 

I.r 

jc 

r 

c 

a- 

- 
0.6 - 

23.1 
68.1 - 

819.1 - 866.5 - 73.6 - 93.1 - 
Includes "CLOSED" alienation and SO,/NO, air  emission impacts. 
See Figs. 5-22 and 81-1 for location  and description. 
Includes  impact  due to reversion from  irrigated rating. 

Legend: D = Deeded L = Leased P = Permit 
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6.4 AGRICULTURE - (Cont'd) 

p r o j e c t  case  by subtracting  project  impacts  from  the  probable 

"wi thout"   the  pro ject  case.' The tabulat ion  o f   probable use w i t h  

the   p ro jec t  case f o r   i r r i g a t e d   l a n d  and deeded and leased  range- 

l and   o f   t he  upper  Hat  Creek val ley  by  farm  uni ts is given i n  

Tables 6-10 and 6-11, respect ive ly .  

(i) Base I r r i g a t e d  Land 

Combining the  "wi th"  case  probable  i r r igated 

land  (Table 6-10) f o r   t h e  upper  Hat Creek va l l ey  with 

values  for   the  lower  Hat Creek va l ley ,  where no s ign i -  

f i can t   impac t   occu rs ,   resu l t s   i n   t he   p robab le   i r r i ga ted  

lands   w i th   the   p ro jec t   fo r   the   en t i re   Hat  Creek basin as 

shown i n  Table 6-12. This amounts t o  16.7 km2 o r  

3 percent   less  than  the  or ig ina l   pro ject   pro ject ions.  2 

(ii) Ease Rangeland 

The base rangeland fo r   the   "w i th "  case, der ived 

by subtracting  the  impacts  from  the  "without" case, i s  

shown i n  Table 6-13. The t o t a l  base rangeland i s  reduced 

from 622 km2 (240.mi ) t o  600 km2 (232 mi ); a 12  percent 

reduct ion  of   spr ing  rangeland and a 2 percent  reduction 

o f  summer rangeland  would  occur. 

2 2 

(iii) Feed Resources 

Except for   winter  feed  (Table 6-14) which 

remains  constant,  spring  feed and summer feed  general ly 

increase as a r e s u l t   o f  a reduct ion  in   impact  o f  the 

se lec ted   p ro jec t   descr ip t ion .  Fo r  example, spring  feed 

(Table 6-15) increased  from 7664 AUM f o r   t h e   o r i g i n a l  
p ro jec t   descr ip t ion '  to 8306 AUM fo r   the   se lec ted   p ro-  

ject   descr ipt ion.   L ikewise, summer feed  (Table 6-16) 

increased  from 8740 t o  8820 AUM. These represent 
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TABLE 6-10 

PROBABLE USE WITH THE PROJECI - IRRIGAIED LAND 
UPPER HAT CREEK VALLEY 

(ha) 

Farm Uni t   Nuber '  

Corp  Type Tenure 1 2  3  4 5 6  7 8 

Core 0 
L 
I 

Hay 0 

I 
L 

kll-season  pasture 0 
L 
I 

Spring  pasture D 
L 
I 

l o t a l   i r r i g a t e d  D 

I 
L 

- - 

102.6 49.6 

102.6 49.6 

23.7 9.9 

23.7 9 .9  

44.2  29.8 

63.1  29.8 
18.9 

170.5 89.3 

189.4 89.3 
18.9 

- 
- 

39.0 

39.0 
- 
- - - 

19. I 

19.4 

58.4 

58.4 

- 

- 

- - - 
216.1 

216.1 

0.8 
2.0 
2.8 

107.1  

107.1 

324.0 
2 . 0  

326.0 

- 

- 

- 
92.4 
92.4 

166.7 

176.4 
9.7 

5.3 

5.3 

54.6 

91.0 
36.4 

226.6 

365.1 
138.5 

- 

0.4 

0.4 

10.5 

10.5 

5.9 

5.9 
- 

- 

16.8 

16.8 
- 

25.2 

25.2 

29.3 

29.3 

33.6 
18.6 
52.2 

4.4 
4 .4  

26.7 
0.6 

27.3 

88.7 
45.3  4.4 

134.0  4.4 

- - - - 

- 

- 

- 

11 ( I . R . )  14  Unclass l o t a l  

53.8  79.4 

53.0 
92.4 

171.8 

28.3  52.6  10.1  704.8 

28.3  52.6 10.1 
9.7 

714.5 

- - - 

- - - 

16.2 I 26.3  290.2 

16.2 26.3 . - 
- ' 82.0 

380.2 

- - - 

98.3  78.9  10.1  1161.6 

98.3  78.9 
209.1 

10.1  1370.7 
- - - 

' Refer  to  Figs. 5-22 and 01-1 for location. 

Legend: 0 = Deeded 
L = Leased 



PROBMLE USE UIIH THE PROJECT - DEEDED AND LEASED R W E U N D  
'IABLE 6-11 

UPPER HA1 CREEK VALLEY 
(ha) 

I , F a n  Unit Huber' I 

A 
0 
L 18.6 

- 
r 18.6 

0 
L 

116.6 

I 132.8 
16.2 

0 
L 
I 

0 
1 
I 

~ 

- 
- 
- - 

23.9 
11.3 

35.2 

120.6 
130.3 

250.9 

- 
125.1 48.0 846.5 
125.1 48.0 846.5 

4 . 1  218.1 63.0 
68.4 1639.5 215.6 
72.5 1857.6 278.6 

- - 
- . 2.5 

2.5 - - 

91.4 - 
51.6 1 .9  

142.8  1.9 

52.6 49.0 

113.7 161.1 
61.1 111.3 

34 .0  10.9 
40.4 72.5 
74.4 83.4 

36.0 
1278.0 

138.7 

1416.5 

802.9 
2232.7 
3036.4 

115.4 
44.9 

160.3 

45.6 
133.5 
179.1 

1374.9 
110.2 

1485.1 

169.0 
4854.4 
4963.4 

162.4 
162.4 36. o 

147.7 21.5 

147.7 21.5 
- 8 

C 

12.0 

89.1  56.4 
77.1  56.4 

33.6 

33.6 
- 0 

0 
L 
I 

22.7 
22.7 

- 3.2 
1.6 39.7  975.2 305.6 12.4 16.5 

8.6 

4.8  39.7  975.2 305.6 12.4.  25.1 

- 67.3 - 
293:8 716.6  1213.1  1316.9  426.5 

5.0  22.2 

293.8  723.9  1213.1  1321.9  448.7 

- 98.4 

98.4 
- F 1 .2  

1 .2  

0 68.8 
L 
I 

279.2 
348.0 

210.1 
5.7 

215.8 
- 2.8 

2.8 
C 395.4 

395.4 

0 - 
123.4 

41.3 

123.4  41.3 
- 610.5 

41.3 

651.8 

o. n 

H 25.1 12.9 42.7 
25 .1  12.9 42.7 

- 
I 
L 

0 
L 
I 

0 28.3 
L 
I 28.3 

- 

- 

9.3 
0. 8 

9 .3   0 .8  

- 
- 85.4 17.0 

85.4 17.0 

- - 
30.8 
30.8 - - 

J 111.7 
112.5 

45.7 
220.8 
266.5 

.. - 

Rock outcrop and 
dater bodies 

17.4 

17.4 
- - 40.4 - 40.4 

fatal rangeland 0 213.7  167.9 
1 

4 . 1  285.4 63.0 195.0 133.6 
336.7 356.2 582.9 3477.6 2 M 3 . 0  1841.6 685.1 

I 550.4  524.1  587.0 3763.0 2760.0 2036.6 818.7 

134.4 147.7  21.5 

147.7  64.7 
43.2 - 1399.9 

10931.7 
12385.6 134.4 

' Reier io Fig. 5-1 (foldout) for 1ocat1on.z 

Legend D = Deeded 
L = Leased 

~ ~~ 



TABLE 6-12 

J)  

I 

1.1 
I 

1 
L. 

PROBABLE USE WITH  THE  PROJECT 
BASE IRRIGATED LAND 

HAT CREEK BASIN 
( h') 

Crop Type 
Upper Hat  Creek Lower Hat  Creek  Total 

Val  1  ey Val  1  ey  Basin 

Corn 1.7 - 1.7 

Hay 7.1 1.6 a. 7 

Al l-season  pasture 1.0 0.5 1.5 

Spring  pasture' - 3.8 - 1.0 - 4. a 
13.6 3.12 16.7 TOTAL 
=ip I_ - 

I r r i g a t e d   d u r i n g  May and f i r s t   h a l f   o f  June. 

2 No s i g n i f i c a n t  loss 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 
Val  1 ey. 

c 
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TABLE 6-13 
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PROBABLE  USE  WITH  THE  PROJECT 
BASE RANGELAND 
HAT CREEK BASIN 

( h 2 )  

Grazing  Rati ngl Probable  Without  Impact2  Probable  With 

C 5 4 - - - 1 
Sub t o t a l  75 9 66 

Summer  Range 

D 27 1 26 

E 10 10 

F 70 5 65 

G 195 7 188 

H 175 - 175 

J 70 70 

Sub t o t a l  547  13 534 

- 

- - - - 

TOTAL 622  22 600 - P - 
See Table 5-8 for   corresponding  vegetat ion  associat ion.*  

2 All impact  on  grazing I n  Hat  Creek basin  occurs i n  upper  Hat  Creek 
v a l l e y  as shown i n  Table 6-9. 

T 

SE 7930 
9" 
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TABLE 6-14 

PROBABLE  USE  WITH  THE  PROJECT 

HAT CREEK BASIN BEEF  INDUSTRY 
WINTER  FEE0 

'c 

IC 

4 

e 

m- 
SE 7930 

Crop Type' (ha) (Mg-ha l) (Mg ) 

A l fa l f a   g rass  642 5.6 3595 

Wetland hay 138 6. a 938 

A l f a l f a  grass - 90 9.0 - a10 

TOTAL a70 5343 

Area  Probable  Prgductivi ty  Production 

o r  

Animal un i t s ,  33602 

o r  

AUM, 23 5202 

Probable  corn  land, 170 ha, not  included. 

2 Derived on the   bas is   o f  a 7-month_fa l l /w inter  season w i t h  a feed 
requirement o f  1.59 Mg-animal u n i t  

6 - 22 
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TABLE 6-15 

c 

t 
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PROBABLE USE WITH THE PROJECT 
SPRING FEE0 

HAT CREEK BASIN BEEF  INDUSTRY 

Probable  Carrying 
Capacisy 

(ha-AUM l) 
Area 

Grazi  nq  Rating' (ha) 
Production2 

(AUM) 

A 2300 

B 4200 

C 100 

Spring  pasture 480 

All-season  pasture - 150 

TOTAL 7230 

0.62 

1.23 

1.23 

0.6 

0.53 

3710 

3415 

8 1  

800 

300 

8306 

or 

- 

Animal un i t s ,  41534 

See Table 5-8 for   corresponding  vegetat ion  associat ion.8 

2. Assuming other  seasons n o t   l i m i t i n g .  

3 Carrying  capaci ty  proport ioned  evenly between spr ing and summer. 

Derived on the  basis o f  a 2-month spr ing season. 

c 

&- 
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TABLE 6-16 

PROBABLE USE WITH THE PROJECT 

HAT  CREEK BASIN BEEF INDUSTRY 
SUMMER FEED 

Grazing Rating1 

" 

Area 
(ha) 

D 2 600 

E 1 000 

F 6 500 

G 18 800 

H 17 500 

J 7 0003 

Probable  Carrying 
Capaci sy 
(ha-AUM I) 

5 

6 

6 

6 

6 

10 

Production2 
(AUM) 

520 

167 

1083 

3133 

2917 

700 

All-season pasture - 150 0.5' - 300 

TOTAL  53  550 8820 

or 

Animal units, 29405 

See  Table  5-8  for  corresponding  vegetation association.s 

2 Assuming  other  seasons  not limiting. Note  that  spring rangeland, 
not included, could also be used during  the summer. 

3 Includes  rock  outcrops and water bodies. 

Carrying  capacity evenly  proportioned between  spring and summer. 

Derived on the basis o f  a 2-month spring season. 

9- 

" 
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6.4 AGRICULTURE - (Cont'd) 
increases  of 8 and 1 percent  for  spring and summer  feed, 
respectively. 

SE 7930 

(iv) Beef  Industry  Composite 

The  preceding  analyses  for  the  three feed 
resource  seasons  are  summarized in Table 6-17 for  the 
"with" case. Spring  resources  would be lowered  substan- 
tially by the' project but  as in probable use "without" 
the  project  the  summer  season  would  also  impose limita- 
tions  on  the  probable herd size  of  the  Hat  Creek basin 
beef industry assuming no assistance from the  feed 
resources of the  other seasons. However, using the  same 
rationale as in the "without" case,  there  would still be 
sufficient  spring and summer  resources  combined  to  match 
the potential of  the  winter feed resource,  3360 animal 
units. Therefore, in the "with" case,  the  scenario 
would still enter a winter  limiting period as it did for 
the "without" case projection. Unless the  purchase  of 
additional winter feed became  economic,  326 AUM of  the 
probable  spring feed production  would remain  undevel- 
oped. It is logical that  spring rangeland  with the 
highest probable  productivity,  grazing  rating  A,  would 
be improved in preference  to  rangeland  with  lower produc- 
tivity,  grazing  ratings 8 and C. In this  case, about 
823 ha (2034 ac) of 8 and  C rangeland  would remain 
unimproved (not reseeded) which is 12 percent  of  the 
total base  spring rangeland. Depending on economic 
tradeoffs it  is also  possible  that spring pasture  would 
cease  to  be irrigated once  the  productivity of  the 
spring  ranges  was increased,  with  additional  reseeded 8 

and  C rangeland  substituted  for  this  component  of  the 
feed resource. 
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6.4 AGRICULTURE - (Cont’d) 
TABLE 6-17 

PROBABLE  USE  WITH THE PROJECT 

HAT CREEK BASIN BEEF INDUSTRY 
SEASONAL  RESOURCE  SUMMARY 

Season 

Maximum  Probable1 
Production’ 

( AUM) 
Herd  Size 

(Animal Units) 

Winter (7 months) 23  520  3360 

Spring (2 months) 8 306  4153 

Summer (3 months) 8 820 2940 

Assuming no limitations  or  assistance from resources 
associated with other seasons. 

The  probable  development .of the  spring feed 
resource, illustrated in Fig. 6-1, results from the 
consideratiqn  of  the loss of  spring rangeland alienated 
by the  project and the  increase o f  productivity  of 
nonalienated spring rangeTand  due to reseeding. The 
present  spring  range  production o f  4153 AUM eventually 
approaches  the probable maximum o f  7980 AUM. Note  that 
some  of  this  development  would be used during  the  summer 
season. The  corresponding  curve of projected herd size 
is also  shown in. Fig. 6-1, starting from the  present 
size  of 2080 animal  units and approaching  3360.  These 
curves  are based on  the  same  rationale  as  that used in 
the original project  description  (Agriculture report, 
pp . 138-139). 
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6.4 AGRICULTURE - (Cont'd) 

A l ienat ion  o f  spring  rangeland  would be the  

most s ign i f i can t   f ac to r   i n   t he   de te rm ina t ion   o f   p ro jec t  

impact on the  herd  size.  This i s  due t o   t h e   r e l a t i v e l y  

la rge  amount o f   a l i ena t ion   o f   t h i s   l and   ca tegory  

(12 percent) and the  fact   that   th is   feed  resource  would 
be the  factor   cont ro l l ing  the  growth  o f   herd  s ize.  A t  

the  end of   the  land  a l ienat ion  per iod,   the  impact  on 

spring  production  would  also be about l2 percent  or  

about 500 AUM and since  spring  feed  would still be 

l im i t ing   a t   th is   t ime,   the   cor respond ing   impact  on herd 

s i ze  would there fore  be  about 250 animal u n i t  months. 

This  impact  would become less  severe  wi th   t ime as t h e  

maximum probable  herd  size  of 3360 animal u n i t  months 

(Fig.  6-1) i s   o n l y  3 percent  less  than  the  size  which 

would be reached  without  the  project. 

The p roduc t i on   o f   co rn   s i l age   i n   t he   bas in  and 

i t s  use ' f o r   p o s s i b l e  backgrounding and f i n i s h i n g   o f  

c a t t l e  was not  included as par t   o f   the  bas in  resource 

model f o r  reasons  explained i n   t h e   w i t h o u t  case. I f  the  

probable  corn  land were developed,  the  est imated  total 

p roduc t ion   o f  10 481 Mg (11,553 tons)   o f   corn  s i lage 

(1.7 km2 x 6165 Mg-kmq2, see Table 6-12 and Fig. 6-1) 
could  prov ide  the s i l age  p o r t i o n  of  a feed r a t i o n  f o r  a 

feedlot  operation  producing  approximately 5800 head o f  

bee f   ca t t l e   f o r   s laugh te r  each year (based on the   s i lage  
requirement o f  1.82 Mg-animal-'). If the  corn  land were 

no t  developed, it would  remain as dryland  range with a 

g r a z i n g   r a t i n g   o f  F. 

Table 6-18 shows the economic ana lys is   o f   the  

probable  "with" case beef   indus t ry   fo r   the  same f i v e  

dates  from  the  present (1977) to   t he   yea r  2020 AD, used 

i n  the  probable  "without"  case  analysis. The tab le  i s  
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TABLE 6-18 

PROBABLE USE WITH THE PROJECT 
ECONOMICS SCENARIO - HAT CREEK BASIN BEEF INDUSTRY 

cows 

Calves  produced 

Steer  calves  sold 

Cow m o r t a l i t y  

Cu l l  cows so ld  

Hei fer   calves for  replacement 

Hei fer   calves  sold 

(from model analysis)  

(85% a) 

(50% b) 

(2% a) 

(12% a) 

(d  + e) 

(50% b - f)  

1977 AD 

2000 

1700 

850 

40 

240 

280 

570 

Value o f  steer  calves  sold . $132 600 
(c x sale  pr ice')  

Value o f  cows so ld  $ 70  800 

Value o f  he i fer   ca lves  so ld  $ 67  260 
(e x sale  pr ice')  

Total revenue 
(g x sale  pr ice')  

$270 660 
(h + i + j) 

Total   cost  $255  020 
(a x cost.cow-1, 
Table 5-20) 

Total  net  revenue $ 15 640 ~~ 

( k  - 1) 

(m x a '1 
Net revenue.Cow-' $8 

1980 AD 

2038 

1732 

866 

41 

245 

286 

581 

$169  736 

$ 72 275 

$ 85  988 

$327  999 

$259  865 

$ 68  134 

$33 

1990 AD 

2881 

2449 

1224 

58 

346 

403 

821 

$239  987 

$101 987 

$121  521 

$463  495 

$367  356 

8 96  139 

$33 

2000 A0 

3081 

2619 

1309 

62 

370 

431 

878 

$256  647 

$109,067 

$129  957 

$495  671 

$392  858 

$102  813 

$33 

Sale  Prices' 

Steer  Calves  Cull Cows He i fe r  Calves 

1977 $156  $295  $118 

Other  dates $196  $295 $148 

2020 AD 

3184 

2706 

1353 

64 

382 

446 

907 

$265  227 

$112  714 

$134  301 

$512  242 

$405  992 

$106 250 

$33 

1977 i s  based on actual   pr ices  which happen t o  be on the  low end o f   t h e  

p r i c e   o f   t h e  normal cyc le  based  on 1977 do l la rs .  
normal pr ice  cyc le .   Pr ices  for   o ther   dates  are  est imated  to  be the  average 
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6.4 AGRICULTURE - (Cont'd) 
arranged  identically  to  that of  the  scenario  economics 
for  the "without" case  (Table 5-19)' to  facilitate 
comparison'of the  various  economic elements. 

(VI Comparison  of  the  Scenario  Economics  for  the Original 
and Selected  Project  Oescriptions 

Table 6-19 compares  the  two  project descrip- 
tions in terms  of  the  number  of  cows and net  revenue 
from  the  production and marketing of those cattle. The 
table  exhibits  that  for  years 1977 and 1980 no difference 
occurs between the  two  project descriptions. However, 
years 1990, 2000 and 2020 a71 exhibit a greater  number 
of  cattle and therefore an increased net revenue as  a 
result of the  selected  project description. In  other 
words,  the  selected  project  description  does  not have  as 
great  an impact  on  agricultural beef  production as the 
original project description. 

As illustrated in Table 6-19, this lowered 
impact is not substantial. For  example, by year 2020 
the  net  revenue  difference between the  two  project 
descriptions is only $2600. Consequently, it  is felt 
all mitigation and compensation guidelines' still 
adequately  address  the  selected  project  case  for 
agriculture. 

(vi) Decommissioning 

The  main  differences in the overall decommis- 
sioning  assessment of  the  revised  project from that 
previously reported' results from the  new  location and 
capacity of the proposed plant  water  supply  reservoir 
and the  unavailability  of  the  pit rim dam as  a storage 
reservoir in decommissioning. In addition  to  the 
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6.4 AGRICULTURE - (Cont'd) 
previously  identified  impacts, i n  the  operation phase, 
the  Medicine  Creek  reservoir is expected to  have  signifi- 
cant  interference  with  present and probable  irrigation 
use amounting up to 232 ha.m/a (1880 ac ft/yr). 
However, only 12 ha.m/a of  present use is  lost. There 
are, however, additional benefits  possible  during  the 
decommissioning  stage  due  to  the new reservoir  scheme, 
but accounting  for  the  unavailability  of pit rim dam 
storage,  the total benefits  reported  are  about  the  same 
magnitude in terms of  water quantity.' However,  since 
the  storage is at  a  higher  elevation and actual 
potential benefits  are  probably greater. 

TABLE 6-19 

COMPARISON OF THE  PROBABLE USE WITH THE PROJECT 
FOR THE  HAT  CREEK BASIN BEEF INDUSTRY 

ECONOMICS  SCENARIO 

Cows (from model analysis) Total Net Revenue ($1 

Year Original Selected Original Selected 
Project  Project  Difference  Project  Project  Difference 

1977 2000 2000 0 15 640 15  640 0 

1980 2038 2038 0 68 134 68 134 0 

1990 2813 2881 +68 94 136 96  139 +ZOO3 

2000 3009 3081 +72 100  485 102  813 +2328 

2020 3109 3184 +75 103  650 106 250 +2600 
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SECTION 7.0 - SUMMARY AND CONCLUSIONS 

This  bridging  document  represents a re-evaluation  of  the 
original Land Resources  impact  assessments in light of  the  revised 
engineering configuration.  In addition,  corrections  were  made  to  the 
agriculture  report as  a result  of  government comments. 

7.1 PROJECT  ALIENATIONS 

(a) Physical Habitat and Range  Vegetation 

No change in the  impacts  to  climate, landform  and 
geology  are  anticipated from the  construction,  operation or 
decommissioning  of  the  Hat  Creek project. 

Soi l  impacts  exhibit a  general decrease in area 
alienated. Soils  classed as  highly sensitive  were  also  alienated 
to a lesser degree. 

Impacts  to  the  vegetation  associations have  been reduced 
by the new project  configuration, except for  the  Douglas  fir - 
pinegrass - bunchgrass and Bunchgrass - Kentucky bluegrass associ- 
ations. These  associations  exhibit  an  increase in area  alienated 
of only 0.4 and 1.5 percent  for  the  entire  Hat Creek local study 
area. 

It can be concluded  that impacts to physical  habitat and 
range  vegetation have  been reduced. Original  assessments9 then 
represent a very conservative case. These  impacts  are replaced by 
those  given in this  bridging document. 
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7 . 1  PROJECT  ALIENATIONS - (Cont'd) 
(b) Wildlife 

The  expected  impact  to  the  wildlife  resources  should 
remain consistent  with  that  previously assessed.' Wildlife 
habitats  are  generally  alienated  to a lesser degree. Increases do 
occur in the high capability  riparian and Douglas  fir - bunchgrass 
types.  However, these  increases  are  minor  considering  the  extent 
of  these  types in the local study area. 

Wildlife  resource use remains unchanged from original 
assessments. 8 

(c) Forestry 

The reduction in the  production  forest  area lost due  to 
the  selected  project  design  coupled  with increased  impacts  from 
air  emissions (24.4 m/MCS) resulted in an  overall decrease in the 
forestry impacts. This  reduction in impact results in an annual 
MA1 loss  of $8343 less  than  originally assessed,' or  increased 
benefits of $278 000 at  a 3 perc'ent discount rate. 

(d) Agricul'ture 

The impact o f  the  selected project design on agriculture 
has been reduced; however, this reduction i s  minimal.  Project 
alienations from the selected project description result i n  an 

increase  of 29.4 ha for  open  alienation, and a  decrease  of 860 ha 
for  closed alienation. The overall implications a m  an  increase 
in the  total, net revenue (beef  industry) of $2600 i n  year 2020. 
No difference is evident in years 1977 or 1980. 

7 . 2  AIR EMISSION IMPACTS 

In all cases,  previous impact assessments 1,2,8,9 have 
assessed  the selected stack and cooling  tower  configurations (244 m/MCS 

r 

SE 7930 7 - 2  c 



I 
I 

4 

4 

'c 

7.2 AIR EMISSION  IMPACTS - (Cont'd) 
and two natural draft towers). A reassessment  of  these  was  only under- 
taken in order  to  incorporate  new  information as discussed in 
Section 5.0. 

'A review  of  these  data  indicated  that  they have no effect on 
the original impact  assessments  with  respect t o  air emissions. 1,2,8,9 
Fluorine  was  the  only  element  that may  have  a greater impact. This  was 
handled  under the  "worst case" scenario for forestry and  did not 
require a  reassessment. 

Consequently, it can be assumed that  previous  impact assess- 
ments f o r  air  emissions remain valid  when  examining  the  244 m/MCS and 
two natural draft  cooling  tower assessments. 1p218'9 Forestry  and 
agriculture  were  the  only  two  resources  that  utilized  the  assessments 
of  air  emissions in a quantitative sense. The  results  of  these 
quantitative  analyses  were reported under  Project  Alienations 
(Section 7.1 (c) and (d)). 

4 
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APPENDIX A 

CLIMATE  CAPABILITY  MAPPING 

Comments  made by government  agencies  required special 
emphasis  on  climate  capability mapping. This  required  remapping  most 
of  the local study  area and numerous  changes  to  the inventory and 
impact assessment  reports  for agriculture. Rather  than  completely 
revising both the  agriculture  inventory and impact  assessment reports, 
the  map and the pages requiring  revision  are presented. 

The  following  pages  which  correspond  to  those o f  the 
agriculture report' required revision. 

i. 

'E 

4 

Inventory : Pages 2, 3, 4, 17, 18,  29, 45, 46, 65, 66, 67, 68, 108 
and A-1 to A-5. 

Impact : Pages  12,  13, 18, 39, 40 and 181. 

All references  relate  to  the  agriculture report. 2 
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A . l  HAT  CREEK  AGRICULTURE - CLIMATE  CAPABILITY CHANGES I N  INVENTORY  REPORT 

The fol lowing pages represent  those  found i n   t h e   H a t  Creek 
Agriculture  report . '  The page number a t   the   top   o f   the  page  have  been 

re ta ined   fo r  easy  reference. 
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Clirntde ;N i h e   p r o v i n c e  a n d  t h e r e   a r e   a r e a s   w i t h   p o o r   c l i m a t e   f o r  
a g r i c u l t u r e .  The h i g h e s t   c l i m a t e   c a p a b i l i t y   o c c u r s   a t   t h e   l o w e r  
e l e v a t i o n s   p a r t i c u l a r l y   a l o n g   t h e   b e n c h e s   o f   t h e   F r a s e r   a n d  
Thompson R i v e r s   a n d   t h e   N i c o l a   L a k e  a n d  Kamloops  Lake a r e a s .  
I r r i g a t i o n  i s  r e q u i r e d   f o r   t h e   p r o d u c t i o n   o f   m o s t   a g r i c u l t u r a l  
c r o p s   i n   t h e s e   a r e a s .  

( i i )  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  

L a n d  c a p a b i l i t y   o f   t h e   R e g i o n a l   S t u d y   A r e a  was broken down o n  t h e  
f o l l o w i n g   b a s i s :   l a n d   o f   h i g h   a g r i c u l t u r a l   c a p a b i l i t y  - 1 2  p e r c e n t ;  
l a n d  o f   g r a z i n g   c a p a b i l i t y  - 43 p e r c e n t ;   l a n d  o f  l i m i t e d   o r  no 
a g r i c u l t u r a l   v a l u e  45 p e r c e n t .  The d i s t r i b u t i o n   o f   t h e   h i g h   c a p a -  
b i l i t y   l a n d s  i s  l a r g e l y  a f u n c t i o n   o f   c l i m a t e  a n d  o c c u r s   i n   t h e  
r i v e r   v a l l e y s  a n d  o n  t h e   p l a t e a u s   o f   t h e   n o r t h e r n   p a r t   o f  t h e  
r e g i o n .   T h e   R e g i o n a l   S t u d y   A r e a   c o n t a i n s  30 p e r c e n t  o f  t h e  
p r o v i n c i a l  t o t a l  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  1 l a n d ,  

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

Wi th in   t he   Reg iona l  S t u d y  Area   approx ima te ly   9190  km' (3547 m i ' )  
a r e   i n c l u d e d   i n   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  ( A L R )  w h i c h   r e p r e s e n t s  
25 p e r c e n t   o f   t h e   l a n d   a r e a  o f  t h e   r e g i o n  a n d  2 0   p e r c e n t   o f  A L R  
l a n d  o f  t h e   p r o v i n c e .   T h e   m a j o r i t y  o f  t h e s e   l a n d s   a r e   f o u n d  
a d j a c e n t  t o  t h e   m a j o r   r i v e r s  a n d  t h e i r   t r i b u t a r i e s  a n d  o n  t h e  
p l a t e a u   a r e a s   n o r t h  a n d  w e s t   o f   C l i n t o n .  

a 

( i v ) '  P r e s e n t   A g r i c u l t u r a l  Use 
c 

c 

The p r e s e n t   a g r i c u l t u r e  o f  t h e   R e g i o n a l   S t u d y  Are.a i s  p r i m a r i l y .  
devoted  t o  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 c l i m a t e ,  s o i l  
a n d  t o p o g r a p h y   o f   t h e   r e g i o n   p r o v i d e   t h e   r e s o u r c e s  - p r o d u c t i v e  
r i v e r   v a l l e y s  t h a t  a r e   w e l l   s u i t e d   t o   f o r a g e   p r o d u c t i o n  f o r  w i n t e r  
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f e e d ;   a n d   l a r g e   t r a c t s   o f   g r a z i n g   l a n d .   t h a t   p r o v i d e   s u m m e r   r a n g e  

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

t h e   p r o v i n c e .  

On t h e   b a s i s   o f   1 9 7 6  

i n l y  s o l d   a s   c a  

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

r e p r e s e n t s  2 3  p e r c e n t   o f   t h e   p r o v  

1 3 5 , 1 1 9 ,   r e p r e s e n t s  2 3  p e r c e n t  o f  
f o r a g e   p r o d u c t i o n ,  307 k m 2   ( 7 5 , 9 7  
o f   p r o v i n c i a l   t o t a l .  

" 

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

l v e s   f o r   f i n i s h i n g   o u t s i d e  o f .  

i c s   ( T h o m p s o n - N i c o l a   C e n s u s  

a r e a ,  5 4 7 6  k m 2   ( 1 , 3 5 3 , 5 3 8   a c r e s ) ,  
i n c i a l   t o t a l ;   b e e f   c a t t l e   n u m b e r s ,  

p r o v i n c i a l   t o t a l ;   a n d   a r e a   o f  
1 a c r e s )   r e p r e s e n t s  11 p e r c e n t  

( i) 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  

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   C l a s s i f i c a t i o n   S y s t e m  was 
u s e d   t o   d e s c r i b e   t h e   v a r i e d   c l i m a t e   o f   t h e   L o c a l   S t u d y   A r e a .   I n  
g e n e r a l ,   t h e   c l i m a t e   o f   m o s t   o f   t h e   L o c a l   S t u d y   A r e a  i s  r e s t r i c t e d  
b y   a r i d i t y  or  l a c k  o f  m o i s t u r e   d u r i n g   t h e   g r o w i n g   s e a s o n   a n d  i r r i -  
g a t i o n  i s  r e q u i r e d  f o r  c r o p   p r o d u c t i o n .  

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

t h e   T h o m p s o n ,   F r a s e r   a n d   B o n a p a r t e ' R i v e r s .   T h e r e   a r e   a l s o   i s o l a t e d  
p o c k e t s   o f   c l a s s  1 c l i m a t e   f o u n d   i n   t h e   H a t   C r e e k   v a l l e y .   T h e  l b  
a n d   l a   c l a s s e s   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  h e a t - l o 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   c r o p s .   T h e s e   a r e a s   . a r e   l o c a t e d   o n   t h e  
l o w e r   b e n c h e s   a n d   v a l l e y   b o t t o m s   o f   t h e   F r a s e r ,   T h o m p s o n   a n d  
E o n a p a r t e   R i v e r s   a n d   m a k e  up  1 6   p e r c e n t   o f   t h e   L o c a l   S t u d y   A r e a .  
T h e   c l a s s  1 c l i m a t e   a r e a s ,   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 w i d e  
r a n g e  o f  c r o p s   i n c l u d i n g   c o r n ,   o c c u r  i n  1 4   p e r c e n t   o f   t h e   L o c a l  
S t u d y   A r e a .  
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T h e   b e n c h e s   a d j a c e n t   t o   t h e   c l a s s  1 a r e a s   g e n e r a l l y   h a v e   c l a s s  2 
o r  3 c l i m a t e s   w h i c h   a r e   s u i t a b l e   f o r   c o o l - l o v i n g   v e g e t a b l e s   l i k e  

c a b b a g e ,   f o r a g e   c r o p s ,   a n d   m o s t   c e r e a l   g r a i n s ” .   T h e s e   t w o   c l i m a t e  
c l a s s e s ,   w h i c h   a l s o   o c c u r   i n   t h e   H a t   C r e e k   v a l l e y   m a k e   u p  2 6  
p e r c e n t   o f   t h e   L o c a l   S t u d y   A r e a .  

T h e   r e m a i n d e r   o f   t h e   L o c a l   S t u d y   A r e a ,   w h i c h   i n c l u d e s   t h e   l o w e r  

a n d   u p p e r   r e g i o n s   o f   t h e   m o u n t a i n   a r e a s ,   h a s   c l i m a t e   c a p a b i l i t y   o f  
c l a s s  4 t h r o u g h   7 .   T h i s   a r e a  i s  l i m i t e d   t o  some e x t e n t   b y  
a r i d i t y   b u t   t h e   m a j o r   l i m i t a t i o n s   t o   a g r i c u l t u r a l   p r o d u c t i o n   a r e  
t h e   s h o r t   l e n g t h   o f   t h e   f r e e z e   f r e e   p e r i o d   a n d   t h e   l o w   n u m b e r   o f  

a c c u m u l a t e d   g r o w i n g   d e g r e e   d a y s .   C l a s s  4 a n d  5 c l i m a t e   a r e a s ,  
w h i c h   a r e   l i m i t e d   t o   f o r a g e   p r o d u c t i o n  o r  n a t i v e   r a n g e l a n d ,   m a k e  
u p  26  p e r c e n t  o f  t h e   L o c a l   S t u d y   A r e a .   C l a s s  6 a n d  7 c l i m a t e  
a r e a s ,   w h i c h   h a v e   r e s p e c t i v e l y   l i m i t e d  o r  n o   a g r i c u l t u r a l  

p o t e n t i a l ,   m a k e   u p   1 6   p e r c e n t   o f   t h e   L o c a l   S t u d y   A r e a .  

( i i )   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  

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 i t h   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   ( b a s e d   o n   t h e   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  
C l a s s i f i c a t i o n   S y s t e m )   i s   f o u n d   p r i n c i p a l l y   i n   t h e   v a l l e y s   a n d  
b e n c h e s  o f  t h e   T h o m p s o n ,   B o n a p a r t e   a n d   F r a s e r   R i v e r s ,   o n   t h e  
p l a t e a u s  e a s t  o f  P a v i l i o n  and i n  t h e  H a t  C r e e k  v a l l e y .  T h i s  
l a n d   o c c u p i e s  a t o t a l  o f  2 6 0  km’ ( 1 0 0   m i z )   w h i c h   r e p r e s e n t s   1 3 . 2  

p e r c e n t  o f  t h e   L o c a l   S t u d y   A r e a .  

L a n d   o f   c l a s s  1 a g r i c u l t u r a l   c a p a b i l i t y , c a p a b l e   o f   p r o d u c i n g   t h e  
v e r y   w i d e s t   r a n g e   o f   v e g e t a b l e s ,   c e r e a l   g r a i n s ,   f o r a g e s ,   b e r r y  
f r u i t s   a n d   n u m e r o u s   s p e c i a l t y   c r o p s , o c c u p i e s   3 7   k m z  ( 1 4  m i z )  o r  
1 . 9   p e r c e n t   o f   t h e   L o c a l   S t u d y   A r e a .   L a n d s   w i t h   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  2 ,  c a p a b l e  o f  p r o d u c i n g  a w i d e   r a n g e   o f   c r o p s ,  
o c c u p y   1 9  k m z  ( 7 . 3   m i ‘ )  o r  1 p e r c e n t  o f  t h e   L o c a l   S t u d y   A r e a .  

a- 

a- 
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3 . 1  I N V E N T O R Y  

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

( i )   H i s t o r i c a l   P e r s p e c t i v e  

A s h o r t   h . i s t o r y   o f   t h e   R e g i o n a l   S t u d y   A r e a   e m p h a s i z i n g   a g r i c u l t u r a l  
d e v e l o p m e n t   w a s   p r e p a r e d   f r o m   t h e   K a m l o o p s   B u l l e t i n ' .  

( i i )   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  

c 

rc 

m- 

a- 

T h e   C l i m 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   S y s t e m  f o r  A g r i c u l t u r e  i n  
B r i t i s h   C o l u m b i a 3   d i f f e r e n t i a t e s   c l i m a t e   a c c o r d i n g  t o  t h e   c o n s t r a i n t s  
t h a t   t h e   c l i m a t e   o f   a n   a r e a   p l a c e s   o n   a g r i c u l t u r a l   u s e .   T h i s   s y s t e m  
was t h e   b a s i s   f o r   a s s e s s i n g   c l i m a t i c   l i m i t a t i o n s   a n d   e n h a n c e m e n 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   i n   t h i s   s t u d y .   I n   t h i s   s y s t e m .   a r e a s  
o f  similar c l i m a t e   a r e   i d e n t i f i e d   i n   t e r m s  o f  t h e   r a n g e   o f   a g r i -  
c u l t u r a l   c r o p s   t h a t   c a n   b e   g r o w n .   T h e   b e t t e r   t h e   c l i m a t e   c a p a b i l i t y  
r a t i n g   t h e   w i d e r   t h e   r a n g e   o f   c r o p s   s u i t a b l e   f o r  a p a r t i c u l a r   a r e a .  

T o   e n c o m p a s s   t h e   w i d e s t   r a n g e   o f   c l i m a t e s  i n  C a n a d a ,  the  system con- 
t a i n s   e l e v e n *   c a p a b i l i t y   c l a s s e s   ( l d . l c , l b , l a , l ,  . . ... 7 ) .  T h e s e   a r e  
e s t a b l i s h e d   o n   t h e   b a s i s   o f   t h e   f o l l o w i n g   c l i m a t e   c h a r a c t e r i s t i c s :  
f r e e z e   f r e e   p e r i o d ,   g r o w i n g   d e g r e e   d a y s ,   e f f e c t i v e   g r o w i n g   d e g r e e  
d a y s ,   c l i m a t i c   m o i s t u r e   d e f i c i t  or  s u r p l u s ,   a n d   e x t r e m e   w i n t e r   m i n -  
imum t e m p e r a t u r e .   C l i m a t e   c a p a b i l i t y   i s   o f t e n   d e s i g n a t e d   f o r  a l a n d  
a r e a   o n   t h e   b a s i s  o f  b o t h   u n i m p r o v e d   c o n d i t i o n s   ( d r y l a n d   a n d / o r  
u n d r a i n e d )   w h e r e i n   t h e   c l a s s i f i c a t i o n   i s   d e t e r m i n e d   b y   t h e   m o i s t u r e  

T h e   n a t i o n a l   s y s t e m ,   d e v e l o p e d   p r i m a r i l y   f o r   a p p l i c a t i o n   t o   t h e  
p r a i r i e   r e g i o n s  o f  C a n a d a   w h e r e   g r a i n   f a r m i n g   p r e d o m i n a t e s ,   h a s  
o n l y   s e v e n   c l a s s e s .  
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r e g i m e   l i m i t a t i o n s   a n d   i m p r o v e d   c o n d i t i o n s   ( i r r i g a t e d   a n d / o r   d r a i n e d )  
w h e r e i n   t h e   c l a s s i f i c a t i o n  i s  d e t e r m i n e d   b y   t h e r m a l   l i m i t a t i o n s .  
A d e t a i l e d   d e s c r i p t i o n  o f  e a c h   c l a s s   i s   p r o v i d e d   i n   A p p e n d i x  A .  

C l i m a t e   c a p a b i l i t y  i s  u s e d   b y   t h e   g o v e r n m e n t   a g e n c i e s   i n   c o n j u n c t i o n  
w i t h   s o i l   a n d   l a n d f o r m   c h a r a c t e r i s t i c s   t o   d e t e r m i n e   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   ( d e s c r i b e d   i n   S e c t i o n   3 . 1 ( a ) ( i i i ) ) .  

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   m a p s '   h a v e   b e e n   p u b l i s h e d   f o r  
a p p r o x i m a t e l y   6 0   p e r c e n t  o f  t h e   R e g i o n a l   S t u d y   A r e a   a t  a s c a l e  o f  
1 : 1 2 5 , 0 0 0   ( s e e   F i g u r e   3 - 1 ) .  A map o f   t h e   a r e a   w h i c h   i n c l u d e s   t h e  
H a t   C r e e k   v a l l e y   a n d   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   i s   c u r r e n t l y  
a v a i l a b l e   i n   p r o v i s i o n a l   f o r m 5 * .   T h e   i n f o r m a t i o n   a v a i l a b l e   f r o m  

t h e   p u b l i s h e d   a n d   p r o v i s i o n a l   m a p s   w a s   u s e d   t o   d e s c r i b e   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   f o r   m o s t  o f  t h e   R e g i o n a l  Study A r e a .   F o r  

t h e   a r e a   w h e r e   n o   c l i m a t e   c a p a b i l i t y   m a p s   w e r e   a v a i l a b l e ,   1 : 3 , 5 0 0 , 0 0 0  
c l i m a t e   m a p s 6  o f  f r o s t   f r e e   d a y s ,   g r o w i n g   d e g r e e   d a y s   g r e a t e r   t h a n  
5 ' C ,  a n n u a l   m o i s t u r e   d e f i c i t ,   M a y   t h r o u g h   S e p t e m b e r   p r e c i p i t a t i o n ,  
a n d   a n n u a l   p r e c i p i t a t i o n   w e r e   c o n s u l t e d .   T h e s ' e  m a p s   w e r e   c o m p a r e d  
t o   t h e   a v a i l a b l 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  m a p s   w h i c h   a l l o w e d  
a q u a l i t a t i v e   a s s e s s m e n t   o f   t h e   u n m a p p e d   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 .   N o t e   t h a t   t h e   a b o v e   c l i m a t e   p a r a m e t e r s   a r e   s i m i l a r  
t o   t h o s e  on w h i c h   c l i m a t e   c a p a b i l i t y   m a p s   a r e   b a s e d .   T h e  
relatively s m a l l - s c a l e   o f   t h i s   s u p p l e m e n t a l  map i n f o r m a t i o n   a l l o w e d  
o n l y   b r o a d   i n t e r p r e t a t i o n s   o f   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  
t o   b e   m a d e .  

* a p r o v i s i o n a l  m a p ,   n o w   p r e p a r e d  f o r  9 2 I / S k ' ,   w a s   n o t   a v a i l a b l e   f o r  
u s e   d u r i n g   t h i s   s t u d y .  
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ate  Capability  for  Agriculture 

imate  capability of the  Local  Study Area was  based 
Climate  Capability f o r  Agriculture  map  (Resource 
, the  new  climate  capability  classification 
onsultation  with R .  Williams  and R. Wilson of the 

Resource  Analysis  Branch  who  were  involved  in  the  preparation of 
climate  capability  maps. The areal  coverage of the  climate  capa- 
bility  map sheet comprising  most of the  Local  Study  Area is depicted 
in  Figure 3-4. On  the  Climate  Capability  for  Agriculture  map,  land 
is subdivided  into  homogeneous  units  according  to  the climate  capa- 
bility  for  agriculture  classification  system.  The  importance of 
this  classification  system  is  discussed  in  Section 3.l(a)(ii) and 
a description  of  each  climate  class i s  qiven i n  Appendix A. 

A study  map (1:50,000) was  prepared  from  the  provisional  climate 
capability  map  identifying  land  units  within  the  Local  Study  Area 
in  terms o f  the  nine  climate  capability  classes,  namely  lb, la, 
and 1 to 7, which  occur i n  the  area.  The  improved  classification, 
which  is  more  useful  for  interpreting  potenti.al  agricultural  use 
for  an  area  where  arable  agriculture  is  dependent on irrigation, 
as  well  as  the  unimproved  class  ratings  were  noted. The area of 
each  improved  capability  class  was  measured  and  tabulated. 

Two  other  provisional  maps  depicting  the  climate  moi s t u r e  deficit 
and/or  surplus”,  and  the  May  through  September  precipitation” of 
the  Local  Study  Area  were  consulted  to  supplement the climate  capa- 
bility  for  agriculture  information  with  respect  to  climate  character- 
istics  that  constrain o r  limit  agriculture i n  the  Local  Study  Area. 

P 
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f r o m  a dam c o n s t r u c t e d   e i g h t e e n   m i l e s   u p s t r e a m   o n   D e a d m a n   R i v e r .  

T h e   p r o j e c t   w a s   a b a n d o n e d   f o l l o w i n g   t h e   F i r s t   W o r l d  War b u t   t h e  

r e m a i n s   o f   t h e   f l u m e   s y s t e m   c a n   s t i l l   b e   s e e n   f r o m   H i g h w a y  1 
b e t w e e n   C a c h e   C r e e k   a n d   S a v o n a .  

D u r i n g   t h e   l a t e   1 9 4 0 ' s   a n d   1 9 5 0 ' s   t h e   a r e a   p r o d u c e d   p o t a t o e s   a n d  

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

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

( b )   C l i m a t e   C a p a b i l  

T h e   c l i m a t e   o f   B r i t i s h  Co 
r e f l e c t i n g   p h y s i o g r a  
t h e   i n t e r i o r   o f   t h e  
c a n   b e   c o n s i d e r a b l e  

i n   e l e v a t i o n   a n d / o r  
T h e   C l i m a t e   C a p a b i l i  

i t y  f o r   A g r i c u l t u r e  

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

phy a n d   p r o x i m i t y   t o   t h e   P a c i f i c   O c e a n   a n d   t o  
c o n t i n e n t .   W i t h i n  a p a r t i c u l a r   r e g i o n   t h e r e  

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

o t h e r   c l i m a t i c   i n f l u e n c i n g   c h a r a c t e r i s t i c s .  
t y  f o r   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 ,   o u t -  

l i n e d  i n  S e c t i o n   3 . 1 ( 2 ' ) ( i i ) ,   c u r r e n t l y   e v a l u a t e s   c a p a b i l i t y   o n   t h e  
b a s i s  o f  t h e   v a r i o u s   c l i m a t i c   p a r a m e t e r s ;   s u b s e q u e n t l y ,   a n   a s s o c i -  
a t i o n   c a n   b e   m a d e   b e t w e e n   t h e   c l a s s   r a t i n g   a n d   t h e   p o t e n t i a l   c r o p s  
t h a t   c o u l d   b e   s u c c e s s f u l l y   c u l t i v a t e d   i n   a n   a r e a .  I n  m a p p i n g   t h e  

c a p a b i l i t y ,   l a n d  i s  d i v i d e d   i n t o   a r e a s   o f   s i m i l a r   c l i m a t e   ( c l a s s e s )  
t h e r e b y   i n d i c a t i n g   t h e   r a n g e  o f  p o t e n t i a l   c r o p s .   T h e   r a t i n g s   r a n g e  
f r o m   c l a s s   I d   t o   c l a s s  7 w i t h   c l a s s   I d   r e p r e s e n t i n g   t h e   h i g h e s t  
a g r i c u l t u r a l   c a p a b i l i t y   a n d   c l a s s  7 h a v i n g   n o   s i g n i f i c a n t ,   a g r i c u l -  
t u r a l   c a p a b i l i t y .  

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  maps a r e   a v a i l a b l e  f o r  a p p r o x -  
i m a t e l y   t h r e e - q u a r t e r s   o f   t h e   R e g i o n a l   S t u d y   A r e a ;   l i m i t e d   c l i m a t e  

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

maps a r e   a v a i l a b l e   f o r   t h e   f o l . l o w i n g   l a n d   a r e a s :   M e r r i t t - N i c o l a  
V a l l e y ,   K a m l o o p s - K a m l o o p s   L a k e ,   G o n a p a r t e   L a k e ,   C l i n t o n - G r e e n   L a k e ,  
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100 M i l e   H o u s e ,   a n d   L i l l o o e t - C a c h e   C r e e k ' ' s .   A n   e x a m i n a t i o n   o f  
t h e s e   m a p s   i n d i c a t e d   t h a t   t h e   h i g h e s t   c l i m a t e   c a p a b i l i t y   c l a s s e s  

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

F r a s e r   a n d   T h o m p s o n   R i v e r s   a n d   t h e   N i c o l a   L a k e   a n d   t h e   K a m l o o p s  

L a k e   a r e a s .   T h e s e   a r e a s   h a v e   b e e n   d e s i g n a t e d   c l i m a t i c   c a p a b i l i t y  
c l a s s e s   l b ,   l a ,  1, 2 ,  a n d  3 u n d e r   i r r i g a t e d   f a r m i n g   a n d   c l a s s e s  5 
a n d  6 u n d e r   d r y l a n d   f a r m i n g   c o n d i t i o n s   d u e   t o   l i m i t a t i o n s   o f  
d r o u g h t  or  a r i d i t y .   D r y l a n d   f a r m i n g   w o u l d   b e   l i m i t e d   t o   d r o u g h t  

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

t i o n   d u e   t o   a r i d i t y  i s  o v e r c o m e   a n d  a w i d e   r a n g e   o f   c r o p s   c o u l d  
b e   r a i s e d .   T h e   a r e a s   w i t h   h i g h e s t   c a p a b i l i t y ,   l b .   h a v e   c l i m a t i c  
c o n d i t i o n s   c o n d u c i v e   f o r ' s p e c i a l   h e a t - l o 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   c r o p s   a s   w e l l   a s   h a r d y   v a r i e t i e s   o f   a p p l e s .   A r e a s   o f  
t h i s   c l a s s   c l i m a t e   e x i s t   o n   t h e   e a s t e r n   b e n c h e s   o f   t h e   F r a s e r   R i v e r  
b e t w e e n   L i l l o o e t   a n d   L y t t o n   a n d   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  
b e t w e e n   A s h c r o f t   a n d   S a v o n a .   L a n d s   t h a t   a r e   h i g h e r  i n  e l e v a t i o n  
t h a n   t h e   b e n c h e s   h a v e   l o w e r   c a p a b i l i t y   c l i m a t e s   d u e   p r i m a r i l y  t o  
a m o r e   l i m i t e d   f r e e z e   f r e e   p e r i o d .   T h e s e   a r e a s   h a v e   c o n s i d e r a b l e  

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

To a s s e s s   t h e   a g r i c u l t u r a l   c l i m a t e   c a p a b i l i t y   o f   t h e   a r e a   f o r   w h i c h  
p u b l i s h e d   i n f o r m a t i o n  was n o t   a v a i l a b l e .   s m a l l   s c a l e   c l i m a t e   m a p s 6  
o f   c l i m a t e   p a r a m e t e r s   s i m i l a r   t o   t h o s e   u s e d   b y   g o v e r n m e n t   a g e n c i e s  

f o r  t h e   a s s e s s m e n t   o f   a g r i c u l t u r a l   c l i m a t e   c a p a b i l i t y   w e r e   c o n -  
s u l t e d   ( F i g u r e   4 - 1 ) .   A n   e x a m i n a t i o n   o f   t h e s e   m a p s   i n d i c a t e s   t h a t  
t h e   r e m a i n i n g   b e n c h e s   a n d   l o w l a n d s   o f   t h e   T h o m p s o n   a n d   F r a s e r   R i v e r s  
a n d   t h e   L o w e r   N i c o l a   R i v e r   w o u l d   h a v e   c l i m a t e   c a p a b i l i t y   c l a s s . e s  
s i m i l a r   t o   t h e   h i g h e r   c l a s s e s   f o u n d  i n  t h e   m a p p e d   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   b e c a u s e   o f   t h e   s i m i l a r i t y   i n   f r o s t   f r e e   p e r i o d ,  
g r o w i n g   d e g r e e   d a y s   a n d   p r e c i p i t a t i o n .  
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t h e   g r o w i n g  
( 7 . 9  t o  1 7 . 7  
F o r   t h e   r e m a  
f r o m  a d e f i c  

w i t h  t h e   s u r p l u s   o c c u r r i n g  i n  o n l y  
T h e   a s s o c i a t e d   a v e r a g e   a m o u n t   o f  p 
s e a s o n   i n   t h e   H a t   C r e e k   v a l l e y   l o w  
f r o m  150 t o  200 mm ( 5 . 9   t o   7 . 9   i n ) .  

( a )   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  

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   o f   t h e   L o c a l   S t u d y   A r e a   i s  
d e p i c t e d   o n   F i g u r e   4 - 6   ( f o l d o u t ) .   T h e   c l i m a t e   c l a s s e s   a r e   i d e n -  
t i f i e d   o n   t h e   b a s i s   o f   b o t h   t h e   u n i m p r o v e d   c l a s s   r a t i n g   a n d   t h e  

i m p r o v e d   r a t i n g   a l o n g   w i t h   t h e   l i m i t i n g   s u b c l a s s   f o r   e a c h   r a t i n g  
w h i c h   i d e n t i f i e s   t h e   m a j o r   c h a r a c t e r i s t i c ( s )   s u p p r e s s i n g   t h e   a g r i -  
c u l t u r a l   c a p a b i l i t y   ( r e f e r   t o   A p p e n d i x  A f o r  a c o m p l e t e   d e s c r i p t i c n  
o f   c 1 , a s s e s   a n d   s u b c l a s s e s ) .  

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

s e a s o n   ( M a y   t o   S e p t e m b e r )   r a n g e s   f r o m   2 0 0  t o  4 5 0  mm 
i n )   i n   a r e a s   w i t h   c l a s s  1 o r   b e t t e r   c l i m a t e   c a p a b i l i t y .  

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

i t  o f   2 0 0  mm ( 7 . 9  i n ) ~ t o  a s u r p l u s   o f  50 mm ( 2 . 0   i n )  
i s o l a t e d   a r e a s   o f   h i g h   e l e v a t i o n .  

r e c i p i t a t i o n   d u r i n g   t h e   g r o w i n g  
' l a n d s  i s  s o m e w h a t   h i g h e r ,   r a n g i n g  

T h e   m a x i m u m   a v e r a g e   p r e c i p i -  

t a t i o n   i n   t h e   L o c a l   S t u d y   A r e a   ( M a y   t o   S e p t e m b e r )   o c c u r s   a t   t h e  
h i g h e r   e l e v a t i o n s   a n d   r a n g e s   u p   t o   m o r e   t h a n   2 5 0  mm (9.8 i n ) .  

C l a s s   I b   a n d   l a   c l i m a t e s   ( i m p r o v e d   r a t i n g )   a r e   f o u n d  i n  t h e   v a 7 7 e y  
b o t t o m s   a n d   l o w e r   b e n c h e s   o f   t h e   T h o m p s o n ,   F r a s e r   a n d   E o n a p a r t e  
R i v e r s   ( F i g u r e   4 - 6 ) .   T h e   h i g h e s t   p o t e n t i a l   o f   t h e s e   l a n d s   i n c l u d e s  
t h e   p r o d u c t i o n   o f   s p e c i a l   h e a t - l o 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   c r o p s .   T h e   i m p o r t a n t   c l i m a t i c   c h a r a c t e r i s t i c s   a r e   t h e   r e l a t i v e -  
l y  l o n g   f r e e z e   f r e e   p e r i o d ,   b e i n g   g r e a t e r   t h a n   1 2 0   d a y 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   g r e a t e r   t h a n  5OC, b e i n g   b e t w e e n  1505 
a n d   2 0 5 9 .   A n o t h e r   i m p o r t a n t   f e a t u r e   o f  Some o f  t h i s  a r e a  i s  t h e  
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s u b c l a s s   l i m i t a t i o n   o f   w i n t e r   e x t r e m e   m i n i m u m   t e m p e r a t u r e s   t h a t   a r e  

r e l a t i v e l y   s e v e r e   a n d   e f f e c t i v e l y  limit t h e   p r o d u c t i o n   o f   t r e e  
f r u i t s ,   e v e n   t h a t   o f   h a r d y   a p p l e s .  

A r e a s   w i t h   c l a s s  1 c l i m a t e   c a p a b i l t i y   ( i m p r o v e d   r a t i n g )   a r e  
g e n e r a l l y   a d j a c e n t   t o   a n d   o f   s l i g h t l y   h i g h e r   e l e v a t i o n   t h a n   t h o s e  
l a n d s   w i t h   h i g h e r   c a p a b i l i t y .   I s o l a t e d   p o c k e t s   o f   c l a s s  1 c l i m a t e  
o c c u r   i n   t h e   H a t   C r e e k   v a l l e y .   C o m p a r e d   t o   c l a s s e s   l b  and l a ,   t h e  
c l a s s  1 c l i m a t e   c a p a b i l i t y   a r e a   h a s   r e l a t i v e l y   s h o r t   f r e e z e   f r e e  

p e r i o d ,   o f   9 0   t o   1 1 9   d a y s   a n d   s m a l l   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  
g r e a t e r   t h a n   5 ' C ,   t h i s   b e i n g   1 3 1 0   t o  1 5 0 4 .  Corn  i s  t h e   k e y   c r o p  
d e s i g n a t e d   f o r   t h i s   c l i m a t e   c a p a b i l i t y   c l a s s ,   t h o u g h   c l a s s  1 i s  
s u i t a b l e  f o r  a w i d e   r a n g e   o f   v e g e t a b l e s   a n d   s m a l l  f r u i t s ,  f o r a g e  
c r o p s   a n d   c e r e a l   g r a i n s .  

T h e   b e n c h e s   a d j a c e n t   t o   t h e   c l a s s  1 a r e a s   ( F i g u r e  4 - 6 )  g e n e r a l l y  
h a v e   c l i m a t i c   c a p a b i l i t y   r a t i n g s   ( i m p r o v e d )   o f   c l a s s  2 or 3 . .   T h e s e  
c l a s s e s   a l s o   o c c u r   i n   t h e   H a t   C r e e k   v a l l e y   w h e r e   t h e y   a r e   l a r g e l y  
a s s o c i a t e d   w i t h   t h e   l o w e r   g r a s s l a n d s   a n d   h a v e   t h e   c a p a b i l i t y   f o r  
i n t e n s i v e   a g r i c u l t u r e   w h e r e   s o i l s   a r e   n o t   l i m i t i n g .   T h e   c l i m a t e  
c h a r a c t e r i s t i c s   t h a t  limit a g r i c u l t u r a l   p r o d u c t i o n   a r e   p r i m a r i l y  
t h e   f r e e z e   f r e e   p e r i o d   w h i c h   r a n g e s   f r o m  6 0  t o  8 9  d a y s  and t h e  
r a n g e   o f   g r o w i n g   d e g r e e   d a y s   g r e a t e r   t h a n  5'C o f   1 0 3 0   t o   1 3 0 9 .  

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

W i t h o u t   i r r i g a t i o n   ( u n i m p r o v e d   c o n d i t i o n s )   t h e   o t h e r w i s e   h i g h  
c l i m a t e   c a p a b i l i t y   l a n d s   d e s c r i b e d   a b o v e   h a v e   c l i m a t e   c a p a b i l i t y  
r a t i n g s   t h a t   r a n g e   f r o m   c l a s s  3 t h r o u g h   t o   c l a s s  7. A r i d i t y   d u r i n g  
t h e   g r o w i n g   s e a s o n   i s   t h e   l i m i t i n g   s u b c l a s s   d e s i g n a t i o n .  

T h e   r e m a i n d e r   o f   t h e   L o c a l   S t u d y   A r e a   ( F i g u r e  4 - 6 1 ,  wh 
t h e   l o w e r   a n d   u p p e r   r e g i o n s  o f  t h e   m o u n t a i n   a r e a s ,   h a s  
c a p a b i l i t i e s   t h a t   r a n g e   f r o m   c l a s s  4 t h r o u g h   c l a s s  7. 

i c h   i n c l u d e s  
c l i m a t i c  
T h i s   a r e a  
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i s  l i m i t e d   t o  some e x t e n t   b y   a r i d i t y   b u t   t h e   m a j o r   l i m i t a t i o n s   t o  

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   s h o r t   l e n g t h   o f   t h e   f r e e z e   f r e e  

p e r i o d ,   t h i s   b e i n g   l e s s   t h a n   6 0   d a y s ,   a n d   t h e   l o w   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   g r e a t e r   t h a n  5OC. t h i s   b e i n g   l e s s   t h a n   1 1 6 9 .   T h e  
l o w e r   m o u n t a i n   r e g i o n s   h a v e   g e n e r a l l y   c l a s s  4 a n d  5 c l i m a t e s  wh ich  
limit t h e i r   v a l u e   f o r   c u l t i v a t e d   a g r i c u l t u r e   t o   t h e   p r o d u c t i o n  o f  
f o r a g e   c r o p s   ( c l a s s   4 )   b u t   a l l o w s   c o n s i d e r a b l e   g r a z i n g   p o t e n t i a l .  

A r e a s   w i t h   c l a s s  6 a n d   c l a s s  7 c l i m a t e   c a p a b i l i t i e s   h a v e   r e s p e c t i v -  
e l y   l i m i t e d   o r   n o   a g r i c u l t u r a l   p o t e n t i a l   a n d   a r e   l a r g e l y   a s s o c i a t e d  
w i t h   t h e   h i g h e r   e l e v a t i o n   m o u n t a i n s  i n  t h e   w e s t e r n   p o r t i o n   o f   t h e  
s t u d y   a r e a .  

T h e   a r e a   o f   e a c h   c l i m a t e   c a p a b i l i t y   c l a s s   ( i m p r o v e d   r a t i n g )  i n  
L o c a l   S t u d y   A r e a   i s   s h o w n   i n   T a b l e   4 - 9 .   T h e   a r e a s   o f   c l a s s  1 b  
a n d  1 c l i m a t e   e n c o m p a s s   5 9 8   k m 2   ( 2 3 1   m i ' )   w h i c h   r e p r e s e n t s   3 0  
p e r c e n t   o f   t h e   s t u d y   a r e a .   W i t h i n   t h i s   a r e a ,   3 2 0  k m 2   ( 1 2 4  mi' 

t h e  

, l a ,  

1 
i s  d e s i g n a t e d   a s   c l a s s   l b   a n d   l a   w h i c h   r e p r e s e n t s   a b o u t   1 6   p e r c e n t  
o f   t h e   L o c a l   S t u d y   A r e a .   C l i m a t e   c l a s s e s  2 a n d  3 r e p r e s e n t   o v e r  
510 km'  ( 1 9 7   m i 2 )   o r   2 6   p e r c e n t   o f   t h e   L o c a l   S t u d y   A r e a .   T h e   a r e a s  
o f   c l a s s  4 a n d  5 c l i m a t e   c a p a b i l i t y   l a n d s   a c c o u n t   f o r  500 km2 
( 1 9 3   m i 2 )   o r   2 6   p e r c e n t   o f   t h e   L o c a l   S t u d y   A r e a .   T h e   a r e a s   o f  

c l a s s e s  6 a n d  7 c l i m a t i c   c a p a b i l i t y   c o m p r i s e   3 1 8  k m 2   ( 1 2 3   m i 2 )  
w h i c h   i s  1 6  p e r c e n t  o f  t h e   s t u d y   a r e a .  

( b )   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  

( i )   L a n d   C a p a b i l i t y  for I r r i g a t e d   A g r i c u l t u r e  

T h e   c a p a b i l i t y  o f  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   f o r   i r r i g a t e d  
a g r i c u l t u r e  i s  shown i n   F i g u r e  4 - 7  ( f o l d o u t ) .   T h e s e   l a n d s   a r e  

c 



C a p a b i  1 i t Y  
C 1  imate  

C l a s s *  

- 68 - 

T A B L E   4 - 9  

CL IMATE  CAPABIL ITY  FOR AGRICULTURE 

LOCAL STUDY A R E A  

A r e a  ( k m 2 )  L o c a l   S t u d y   A r e a  
P e r c e n t a g e  o f  

l b  

l a  

1 

2 

3 

4 

5 

6 

7 

U n c l a s s i f i e d * *  

I r r  t e  i ga d r  , a t  

9 7  

2 2 3  

2 7 8  

2 6 6  

2 4 4  

1 5 5  

3 4 5  

1 8 1  

1 3 7  

3 7  

1 ,963 

i n g .  

** R e l i a b l e   i n f o r m a t i o n   n o t   a v a i l a b l e .  
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I A.2 HAT CREEK AGRICULTURE - CLIMATE  CAPABILITY  CHANGES IN THE IMPACT 
ASSESSMENT 

I ... 

4 

4 

The  following  pages  represent  those  found i n  the  Hat  Creek 
Agriculture  Impact  Assessment report. 2 
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B e e f   I n d u s t r y  

The 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   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  

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   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   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  

n 
I 

" 

" 

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  

The 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 1 , 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 ,  s e e  

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 Z C m a t e  Capability  Classification f o r  AgricuZture'? A r e a s   w i t h  
c l t r n a t e   c a p a b t i l t y   c l a s s   l b  o r  l a   a n d   C L I   a g r i c u l t u r a l   C a D 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 ,  

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

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

A c o r n   c r o p   w a s   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 a n d   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 or  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  s h o r t   s e a s o n  
v e g e t a b l e s   s u c h   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 a b b a g e  
c r o p   w a s   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   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  3 
are  s u i t a b l e  f o r  t h e  s a m e   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   w a s   a l s o   a s s i g n e d   t o   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 e s   l b ,   l a ,  1, 2 .  3, or 4 a n d   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  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 t 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 r a s s   h a y .  A 
h a y   c r o p   t y p e   w a s   a s s i g n e d   t o  all 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   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   c r o p   t y p e  
a s s i g n e d   t o   t h e s e   a r e a s .  

T h 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 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  w a s   m e a s u r e d  
f o r  a r e a .  

A v e r a g e   c r o p   yield^^^'^^'^' o f   t h e   L o c a l   S t u d y   A r e a   f o r   t h e  
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   i r r i g a t e d  
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  o f  e a c h  
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 f g a b l e   c r o p s   w i t h i n   t h e   L o c a l   S t u d y   A r e a .  
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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 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 ,  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 .  These 
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  on ly  ones  t h a t   c o u l d  be 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 .  

The 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  surveyra 
(Thompson  River   benches   in   v ic in i ty   o f   Cache   Creek)  h a d  been   ra ted  
f o 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   a s   p a r t   o f   t h a t   s u r v e y .  Each s o i l  
uni. t  was d e s i 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  

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  
c l i m a t e  a s  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 i g u r e  4 - 6 ,  f o l d o u t ,  Vol .  I ) .  C l ima te   capab i  
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 
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 or  3 
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  

c l a s s )  which was based  o n  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 ex tu r . e ,  
s t o n e   c o n t e n t ,   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 
i r r i g a t i o n   c l a s s  was  used 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  wel 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 .   S o i l   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 or 2 -were j u d g e d  t o  be s u i t a b l e  f o r  toma to ,  c o r n ,  or 

between  them  being 
f o r   A g r i c u l t u r e  map 

l i t y   c l a s s   l b  or  l a  
i n d i c a t e s  a s u i t a b i l i  
i n d i c a t e s   s u i t a b i l i t y  

3 or 4 were j u d g e d  
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  where 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  cabbage .  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 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 .  

P o t e n t i a  
r e p o r t e d  
ing   spec  

1 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  un i t   were   based  on 
i n f o r m a t i ~ n ~ ~ ' ~ ~ ' ~ '  a n d  o n  p ro fes s iona l   j udgemen t   conce rn -  

i f i c   s i t e   c o n d i t i o n s .  

a- 

" 



TABLE 5 - 1  

POTENTIAL  IRRIGABLE LAND P R O D U C T I O N  

LOCAL S T U D Y  A R E A  AND HAT C R E E K  B A S I N  

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

C o m b i n a t i o n   C r o p   T y p e   A r e a  (km’) ( 1 0 ’  m )  

C L I *  C l i m a t e * *   M g - k m - ‘   ( t o n s - a c r e - ’ )  L S A  HCB ’ LSA H C B  

1. 2 o r  3 l b / l a   T o m a t o e s   3 3 6 2  

1, 2 o r  3 1 C o r n  
( S i l a g e )   6 7 2 5  

2 o r  3  2 C a b b a g e   2 2 4 2  
3  3 C a b b a g e   1 7 9 3  

4 1 b - 4  Hay 1 1 2 1  - 
5 1 b - 5  P a s t u r e  0 . 2 - 0 . 3  

5 6 0 4  - 

1 7 9 3  

ha-AUM” 

(25 - 
3 0 )  

T o   t a  1 

7 6 . 4  

3 0 . 5  

1 3 . 2  
2 . 5  

7 9 . 2  

5 8 . 2  

- 
2 6 0 . 0  

0 257  0 

9 . 1  1 8 8 * * *  56*’* 

2 . 0  30 4 

D 4 0 

3 3 . 5  

2 3 . 4   2 3 , 2 8 0 * * *   9 3 6 0 * * *  

1 1 5 * * *   3 8 * * * f  

AUMs AUMs 

6 8 . 0  

* 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   c l a s s i f i c a t i o n .  

**  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   c l a s s i f i c a t i o n .  

*** B a s e d  on 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 .  
****  B a s e d   o n   p o t e n t i a l   p r o d u c t i v i t y   o f  5 t o n s - a c r e - ’ .  
L S A  L o c a l  Study A r e a  

HCB H a t   C r e e k   B a s i n  
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F i e l d   t o m a t o e s   w e r e   s e l e c t e d   a s   t h e   p r e f e r r e d   c r o p   f o r   t h e   a r e a s  
w i t h   C L I   a g r i c u l t u r a l   c a p a b i l i t i e s  o f  c l a s s e s   1 ,   2 ,  or  3 a n d  a 

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

c o n d i t i o n s   a s s o c i a t e d   w i t h   t h e s e   a r e a 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   t o m a t o e s   i n   t h e   L o c a l   S t u d y   A r e a  i s  2 5 7 , 0 0 0  Mg ( 2 8 3 , 2 9 4   t o n s )  
w h i c h   i s   e x t r e m e l y   h i g h   c o n s i d e r i n g   t h a t   t h e   t o t a l   p r o v i n c i a l  
p r o d u c t i o n   o f   f i e l d   t o m a t o e s  i n  1 9 7 6   w a s   9 0 0  Mg ( 9 9 2   t o n s ) " .  
T h e   t o t a l   p r e s e n t   p r o v i n c i a l   p r o d u c t i o n  o f  a l l   h e a t - l o v i n g   c r o p s  
( t o m a t o e s ,   c u c u m b e r s ,   m e l o n s ,   e t c . )   w o u l d   p r o b a b l y   n o t   e x c e e d  

2000 Mg ( 2 2 0 5   t o n s ) .  

S i l a g e   c o r n  w a s   s e l e c t e d   a s   t h e   p r e f e r r e d   c r o p  f o r  t h e   a r e a s   w i t h  
C L I   a g r i c u l t u r a l   c a p a b i l i t i e s   o f   c l a s s e s  1, 2 ,  o r  3 t h a t   h a v e  a 

C l a s s  1 c l i m a t e   c a p a b i l i t y   ( s i l a g e   c o r n   c a n   a l s o   b e   g r o w n   t o  
a d v a n t a g e  i n  t h e   c l a s s   l b   a n d   l a   c l i m a t e   a r e a s ) .  
p r o d u c t i o n  o f  s i l a g e   c o r n   i s   1 8 8 , 0 0 0  Mg ( 2 0 7 , 2 3 5  t 

L o c a l   S t u d y   A r e a   i n c l u d i n g   5 6 , 0 0 0  Mg ( 6 1 , 7 2 9   t o n s )  
b a s i n .  A t  t h e   p r e s e n t   t i m e   t h e r e   i s  a r e l a t i v e l y  
s i l a g e   c o r n   g r o w n   i n   t h e   L o c a l   S t u d y   A r e a ;   i n   t h e  
p r o d u c t i o n   i n   1 9 7 6   w a s   3 1 7 , 5 0 0  Mg ( 3 4 9 , 9 8 3   t o n s ) 7 6  

C a b b a g e - w a s   s e l e c t e d   a s   t h e   p r e f e r r e d   c r o p   t y p e   f o r   t h o s e   a r e a s  
w i t h  a 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 n d   c l i m a t i c  
c a p a b i l i t y   o f   c l a s s  2 .  P r o d u c t i o n   i s   p r o j e c t e d   a t   3 0 , 0 0 0  Mg 

(33,069 tons)  f o r  the L o c a l  S t u d y  A r e a  w i t h  4000 M g  ( 4 4 0 9  tons)  
b e i n g   p r o d u c e d   i n   t h e   H a t   C r e e k   b a s i n .   T h e   p r o v i n c i a l   p r o d u c t i o n  
o f   c a b b a g e   i n   1 9 7 6   w a s   5 6 0 0  Mg ( 6 1 7 3   t o n s ) 7 6 .   A r e a s   o f   C L I   c l a s s  3 
a g r i c u l t u r a l   c a p a b i l i t y   w i t h  a c l a s s  3 c l i m a t e   h a v e  a p o t e n t i a l  

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

i s  e s t i m a t e d   a t   4 0 0 0  Mg ( 4 4 0 9   t o n s ) .  

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

i n c l u d e  
r e v i o u s  

a r e a s  

T h e   p o t e n t i a l  
o n s )   i n   t h e  

i n   t h e   H a t   C r e e k  

s m a l l   a m o u n t   o f  
p r o v i n c e ,   a n n u a l  
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8 4 .  

8 5 .  

8 6 .  

8 7 .  

8 8 .  

8 9 .  

9 0 .  

9 1 .  

9 2 .  

9 3  * 

A n d e r s o n ,  R . W .  & T e e t e r ,  N . S .  C a n a d i a n   F a r m   E c o n o m i c s .  
V o l u m e  10 ,  N o .  5 .  T h e   E c o n o m i c s   o f   W a s t e   H e a t   U t i l i z a t i o n  
f o r   C o n t r o l l e d   E n v i r o n m e n t   P r o d u c t i o n   o f   A g r i c . u l t u r e  
P r o d u c t s .  

C h r i s t i e ,  W.D.  1 9 6 9 .  B . C .  G r e e n h o u s e   I n d u s t r y   S u r v e y .  

C h i a n g ,  A . C .  1 9 7 4 .   F u n d a m e n t a l   M e t h o d s   o f   M a t h e m a t i c a l  

1 
1 

E c o n o m i c s .  

R i m b e r g ,   D a v i d .  
P o w e r   P l a n t s ,   P o l  
E n e r g y   T e c h n o l o g y  

U . S .  E n v i r o n m e n t a  
D e m o n s t r a t i o n   o f  
EPA 6 6 0 .  

1 
T 

9 7 5 .   U t i l i z a t i o n  o f  W a s t e   H e a t   f r o m  

R e v i e w  N o .   3 ,  N o y e s   D a t e   C o r p o r a t i o n .  
u t i o n   T e c h n o l o g y   R e v i e w   N o .   1 4 ,  

P r o t e c t i o n   A g e n c y .   A p r i l   1 9 7 4 .  A 
h e r m a l   W a t e r   U t i l i z a t i o n  i n  A g r i c u l t u r e  

F i s h e r ,  J . C .  1 9 7 8 .   A g r o l o g i s t ,   V o l u m e   7 / 2 ,  p p .  2 2 - 3 .  
T h e   G r e e n h o u s e   V e g e t a b l e .   H u g h e s ,   J o h n  & B a r r e t t ,   O i c k .  
1 9 7 1 .   A g r o l o g i s t ,   V o l u m e   7 / 2  p .  21, G r e e n h o u s e   P r o d u c t s .  

C a n e ,  D .  M a y   1 9 7 8 .   H e a t   P u m p s   f o r   R e s i d e n t i a l   H e a t i n g ,  
C a n a d i a n   B u i l d i n g   D i g e s t   1 9 5 .  

P i l e ,   R o b e r t  S . ,  B u r n s .   E a r l  R . ,  & M a d e w e l l ,  E . ,  D i v i s i o n  
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 ,   T e n n e s s e e   V a l l e y   A u t h o r i t y .  
An O p e r a t i o n a l   G r e e n h o u s e   U t i l i z i n g   R e j e c t   H e a t   f o r  

A m e r i c a n   S o c i e t y   o f   A g r i c u l t u r a l   E n g i n e e r s ,   1 9 7 6   W i n t e r  
E n v i r o n m e n t a l   C o n t r o l  - P a p e r  No. 7 6 - 4 . 5 4 8   p r e . s m t q d . . t . o .  .~ 

M e e t i n g   i n   C h i c a g o ,   I l l o n o i s ,   D e c e m b e r   1 4 - 1 7 ,   1 9 7 6 .  

H i r s t ,  E .   1 9 7 3 .   J o u r n a l   o f   E n v i r o n m e n t a l   Q u a l i t y ,  
2 : 1 6 6 - 1 7 1 ,   E n v i r o n m e n t a l   C o n t r o l   i n   A n i m a l   S h e l t e r s  
u s i n g   P o w e r   P l a n t   E f f l u e n t .  

M a n d e l l ,  D . A . ,  D e p a r t m e n t  o f  M e c h a n i c a l   E n g i n e e r i n g ,  C i t y  
o f   S e a t t l e .  J u l y  1 9 7 4 .   T h e r m a l   P o w e r   P l a n t   W a s t e   H e a t  
U t i l i z a t i o n ,  

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 o l u m b i a  
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 m a t e  

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  b!umber 1, 2 n d   E d i t i o n ,  



A.3 REVISED CLIMATE CAPABILITY MAPS 

Maps 4-6a and 4-6b  (see map pocket)  are  the  revised  cl imate 

c a p a b i l i t y  maps f o r   a g r i c u l t u r e .  The f igure  number r e l a t e   t o   t h o s e   i n  

the   agr icul ture   report .  2 
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APPENDIX 8 

PROBABLE  AGRICULTURE USE MAP 

The fo l l ow ing  map (Fig. 61-1, i n  map pocket) was produced t o  

complete  the mapping o f   t h e   s i t e   s p e c i f i c   s t u d y  area. 

The  same basic  methodology was used t o  prepare it except f o r  

some minor  deviat ions. The in format ion used and method a re   ou t l i ned  

below. 

6 .1  BASE MAPS USE0 

1. Present   agr icu l ture use (Fig.   4- l lb,  1:24 000, - which 

prov ided  de l ineat ion   o f   p resent   i r r iga ted   land  and deeded and 

leased  land by farm  uni t .  

2. Po ten t ia l   agr icu l tu re  use (Fig.  5-lb,  1:24 000, - which 

p rov ided   t he   de l i nea t ion   o f   po ten t i a l l y   i r r i gab le   l and   i n  terms o f  

preferred  crop  type and for  nonirr igable  land,  the  rangeland 

category. 

A major  update o f   t h i s   f i g u r e  was undertaken i n  order   that  
in format ion be expanded t o  cover   the  ent i re  map sheet. Fo r  rangeland, 

t h i s   i nvo l ved   t he   t rans fe r  of  vegetat ion map information  (Fig. 4-6, 

1:SO 000, TERA);8 f o r   i r r i g a b l e   l a n d   t h i s   i n v o l v e d   t h e   t r a n s f e r  o f  BCMA 
so i l s   in fo rmat ion   ( re f .  48, Agriculture  Report)* superimposed w i t h  

c l imate  capabi l i ty   in format ion  (F ig .  4-6 as revised  by TERA) t o  

determine  preferred  crop. The rangeland  information was expanded i n  

the  northern  one-third o f  the map and i n  a small  area  near  the  south  of 

the  sheet;   the  i r r igable  lands  informat ion was expanded i n  the  lowland 

areas  east,  north and t o  about 3000 m south o f  Cache Creek and i n  an 

area a t  the  south end o f   t h e  map sheet. 

I' 
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6 . 2  .ASSIGNMENT OF PROBABLE USE 

In general it was felt that  the  ability  to  provide  for  future 
irrigation o f  presently  nonirrigated  lands located on the benches in ,1 

the vicinity  of Cache  Creek and Ashcroft is not limited by water 
availability  nearly  to  the  extent  that it. is in the  Hat  Creek valley. 
Though not rigorously  analyzed, it appears  that  the  Bonaparte and 
Thompson  rivers  offer potential sources of water  for  some individual  as 
well , a s  regional irrigation  systems. The  favorable agricultural 
climate  of  the  area  provides  impetus for irrigation development. 

The  following  criteria  were used in assigning irrigated land 
for  probable use: 

1. Inclusion  of all presently  irrigated land (in a  few  instances, 
these lands, according  to soil survey  information,  are not 
potentially irrigable,  however, since  they  are being  irrigated, 
they  were  assigned  a  preferred  crop  type of 5 (irrigated pasture). 

2. Inclusion  of all irrigable  lands having a preferred crop  of 1-4, 
except small isolated areas. 

3. Inclusion o f  irrigable land of  preferred  crop 5 where  adjacent  to 
better lands (1-4s). 

4. Exclusion of  irrigable land within townsites. 

5. Exclusion  of land of greater  than 20 percent slope. 

6. Exclusion o f  lands above 610 m elevation, except those near 
Cornwall Creek to which upland  flow might be expected  to be 
diverted. Though  arbitrary, it was  felt  that lifts to lands above 
610 m  would be somewhat excessive. 

I- 
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VERIFICATION OF WATER USE 

CONTENTS 

Subject  

INTRODUCTION 

DISCUSSION 

Table No. 

c- 1 S imp l i f i ed  Water  Balance f o r  the  Hat  Creek 

c-2  Beneficial  Impacts on I r r i g a t i o n  Water Use 

Pro jec t  Based on Water Use 

Due t o   P r o j e c t  Oecommissioning 

c - 1  

c - 2  

c - 5  

C - 8  

SE 7930 - i -  



IC 

4 

IC 

L 

APPENDIX  C 

VERIFICATION OF WATER  USE 

C. 1 INTRODUCTION 

The  following  information  was produced to verify certain 
impacts  of the  project on water use. The  following  areas have  been 
addressed: 

1. The  fate of the  corn land to  the  northeast of the  open pit: Could 
it be used in smal 1 parcels  or  should it be assumed to be totally 
a1 ienated? 

2. The  allocation of  irrigated land: Is it based on farm  units or 
irrigation  water  availability, and if the  former, could the  water 
be reassigned? 

3. Check on the agricultural. present use maps ~: The  lands  presently 
irrigated especially in the valley  bottom  and  upper Medicine  Creek 
need to be confirmed. 

2 

4. The  quantity of water  available  for  irrigation in the  area  of  the 
development needs  to be verified - original estimates may be high 
since  the  quantity  originally used was based on run-off  quantities 
as  measured  at  the mouth of  Hat Creek. 

5. Provide  a  more  reasonable  discussion  of  the "probable" case. 
Clearly identify the  Storage  Structures required for practical 
application  of  this case. 

c 

c 
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C. 2 DISCUSSION 

Each of  the five areas  mentioned in Section C.l will be 
discussed  separately. Many  of the  following  points  were  analyzed by 
Canadian Bio Resources  Engineering, Ltd. 22 

1. The  fate  of  the corn land to  the  northeast o f  the  open pit. Could 
it be used in small parcels or  should it be assumed to be totally 
a1 i enated? 

The land in upper Hat  Creek mapped  as  "probable" corn land not 
directly  alienated by the  selected  project  design  could  be farmed 
in parcels  bounded by the  project activities. This land was 
mapped as  having the potential to  grow  corn based  on climate and 
soil constraints. In addition, several conditions  would  also have 
to be met: 

a. That  corn  trials  support  the  analysis  of base resources  which 
projects  corn  suitability, 

b. that  satisfactory 'arrangements can be made between B.C. Hydro 
and  farm operator(s) for the  intensive agricultural use o f  

this  land, and 

c. that irrigation  water  can be economically  supplied  to  these 
1 ands. 

The  availability  of irrigation water is a  major  constraint  since 
Beakz3 have shown  the  water  sources of  upper Hat  Creek  to be fully 
committed except for  a short  period during  spring run-off.  Conse- 
quently,  water  to  develop  this land would have to be supplied by 
some  other  means, e.g. storage. The  fact  that  corn  trials would 
have  to be conducted is also  an  important  consideration to future 
corn  development  on  these lands. 

I- 
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C.2 DISCUSSION - (Cont'd) 
Fig. C-1 depicts  the  seven  parcels o f  potential  corn  land that  are 
thought to be developable  with  the  selected  project design. They 
total approximately  143 ha and vary in size from 6 ha to about 
56 ha. 

There are a  number  of  factors  which  are  considered  to be of 
positive  impetus  to  the  development  of  this land for  intensive 
agriculture with the project. Firstly,  the fact that  the land is 
controlled by a  single  owner (B.C. Hydro) may facilitiate develop- 
ment  planning and eventual  use over  that  which may  have occurred 
otherwise (it  must be  remembered,  however,  that 169 ha 
(417.6 acres) o f  corn land is totally  alienated by the'project, 
thus  reducing  the  amount  of land potentially  developable between 
the  without and with - project cases). Secondly,  project roads 
could  provide ready access  to all parcels identified. Thirdly, 
development  of  a  gravity  irrigation  supply system for  these lands 
could be incorporated into the  design  of  the plant  make-up 
reservoir and outlet  conduit  for use upon  decommissioning. 

2. The  allocation of  irrigated land: Is it based  on  farm  units or 
irrigation water  availability and if the  former could the  water be 
reassigned? 

The  allocation o f  irrigated land was  done using soils,  climate 
capability and water  availability information. As Beak23 have 
shown,  water is fully  committed  except  for  a  6-week  period  during 
the  spring freshet. This  water  was  allocated  to  spring  pasture in 
the agricultural probable use case. Consequently  this  water i s  
available and presently unlicensed. 

Reassignment  of  water  outside  a farm  unit if the unit is alienated 
is theoretically possible. This  would be subject  to provincial 
approval. This is especially  true  of  presently unlicensed water 
(spring) allocated in the  probable use agriculture case. 
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Fig. C-1 - Parcels o f  Potent ia l  Corn Land 
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C.2 DISCUSSION - (Cont'd) 
3. Check  on  the  present use  maps2 - the  lands  presently  irrigated 

especially in the  valley  bottom  and  upper  Medicine  Creek need to 
be  confirmed. 

Two  areas  within  the  site  specific  study  area have  been questioned 
as being  irrigated (Fig. C-2  and C-3). Aerial photograph inter- 
pretation  indicated  that  these  areas  were  irrigated.  However, 
field  investigation in October 1979 showed  these  areas  not to be 
irrigated. These  areas  receive  seepage  water,  increasing  their 
productivity  and  giving  them  a  green  tone.  The  relatively  lush 
growth in these  areas,  irrespective  of  irrigation  method,  would be 
indicative o f  higher  productivity  than  that  associated  with 
dry1 and  ranges. 

4. The  quantity o f  water  available  for  irrigation in the  area  of  the 
development  needs  to be verified - original estimates  may be high 
since  the  quantity  originally used  was  based on run-off quantities 
as  measured at the  mouth o f  Hat Creek. 

By definition,  probable  irrigated  land  is  directly  related to  the 
amount o f  water  available  for  this  purpose  as  water  availability 
is a  major  constraint in allocating  probable use i n  Hat  Creek 
Val 1 ey. 

In  order  to  support  the  above  statement and  indicate  the  impact  of 
the project  on  water  use,  the  following  water  balance has been 
done  for both  upper  Hat  Creek  and  the  entire  Hat  Creek  basin 
(Table C-1). 

Table  C-1  shows  that  without  the  project, 962 ha.m.a-' are 
available at the  project site. At Carquille, 1285 ha.m.a.-l are 
available.  This  takes  into  consideration  the  fisheries  require- 
ment  and  the  water  needed  to  develop  the 'probable spring  pasture 
and  storage  for  corn in upper  Hat  Creek valley. This  water is 
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Fig. C-2 - Location of Mis-identified  Irrigated Land 
(portion o f  Ffg. 4-lla 1 ) 



Fig. C-3 - Location of Mis-identified  Irrigated Land 
(portion of Fig. 4-llb') 



Location 

TABLE C-1 

SIMPLIFIED WATER EAWICE FOR THE HAT CREEK  PROJECT  BASED ON WATER USE 
(ha.m.a") 

Ulthout the  Project With  the  Project 

Probable Use' 

Present Fisherles' jected use for  Net  Available 
Run-off Requirements Future  Developlent  Downstream Irrigated Land) Water) Project' Downstream 

Case - Pro- Impact' 
(LOSS Of  (Loss of Use by the Net Available 

I.pact4 Constuptive 

Upper  Hat  Creek 
(above  gauging 
S t .  D8LF061) 2100 911 227 962 

~arqu111e (above 
Hat Creek at 

cn 
I gauging St. O8LFD15) 2500 911 304  1285 

130 242 36 814 

130  242 36 1137 

' Infonation fror BEAK. Inventory Report. 23 

Value Includes additlonal water necessary for  developDent  of  spring  pasture  and  corn land. Present irrlgatlon uses are not included in this 
figure  since  the present wasured run-off reflects  existing user. 

' Value represents water  use  allenated by project facilities. This water  would not be lost since it i s  avallable  for  reassignment 

' Actual water lost due to the loss of Medicine Creek  flows by tbe Medicine  Creek  waste  dump, 

Infonation from BEAK. Assesslent Report. 24 
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C. 2 DISCUSSION - (Cont'd) 
only available in the October-April and May-July irrigation 
periods. If the  development  of  these  probable use  lands was  not 
considered,  then an  additional 227 and 304 ha.m would be available 
at upper Hat  Creek and Carquille respectively. 

The with the  project  case  causes  a net reduction in the  net 
downstream flow. This is caused by the loss of an estimated 
242 ha.m of  water  from  Medicine  Creek  which  would be retained  for 
use in the powerplant. 

As well  as the  impact on present  irrigation use, project use of 
Medicine  Creek  water  could hinder the more  economic development  of 
the potential corn land. 

Howevek,  the  alienation  of  probable- irrigated land amounts to 
44 ha of  all-season  pasture, 37.4 ha o f  spring  pasture and 169 ha 
of corn land with an associated  water use of  130 ha.m. This 
quantity is made up as  follows: 95 ha.m of  this total is storage 
irrigation for  the potential corn  land.  The  remaining  impact 
(35 h.m) is divided between all-season  irrigation (29 ha.m) and 
spring  pasture ( 6  ha.m). Although  the land would  be  alienated by 

the project, all this  water  would remain available for  reassign- 
ment as shown in Table C-1. Thus i n  calculating  the net water 
availability  with  the project, the above  impact was  considered  a 
"plus" and was added to  the net water availability. 

- With  the  project, 814 ha.m are still available at the  project 
site, while  1137 ha.m are  available  at  Carquille in the  probable 
use  case. 

5. Provide  a  more  reasonable  discussion  of  the "probable" case. 
Clearly identify the  storage  structures  required for  practical 
application  of  this case. 
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C.2 DISCUSSION - (Cont'd) 
The  probable use case is restricted by the  amount of water 
available under present irrigation licences during the  growing 
season (may-September). Presently  water  available  for  all-season 
irrigation  appears to be fully licensed unless additional storage 
is developed. There is additional water  available i n  Hat  Creek 
during  the  spring  which  could  be utilized for  irrigating  spring 
Dasture. 

SE 7930 

The  probable use case  assumes  that  only  the  development o f  the 
potential corn land would need storage structures. The  irrigation 
o f  other lands would  be  done using the estimated excess  water 
available  during  the  spring months. The irrigation water needed 
to  irrigate  the  spring  pasture  would be 65 ha.m.a-'. The develop- 
ment of  potential corn land would  require 67 ha.m.a-' e the 
project. As may be seen from  Table C-1 ,  this  quantity  would be 
readily  available provided suitable  storage  facilities  were 
constructed. It  should be emphasized  that  except  for  the  develop- 
ment of the potential corn land, the  probable  use  case  assumes  the 
use of existing  irrigation systems. 

A review  of Beak'' shows  that  decommissioning  would have many 
beneficial effects on irrigation  water use (Table C-2). If these 
sources  were used for irrigation an additional 280-2200 ha.m.a-l 
could be used to  irrigate 309 ha to 2418 ha of land. 
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BENEFICIAL IMPACTS ON IRRIGATION WATER USE OUE TO 
PROJECT DECOMMISSIONING' 

Water Q u a n t i t y  

P r o j e c t   A c t i v i t y  Cause o f  Bene f i t  (ha. m. a 

Base Scheme: 

Supply  Pipel ine - Capacity (1.6 m .s ) 

P lan t  Water  Supply 
Reservoir - Storage becomes ava i l ab le  202-21222 

Pit R i m  Reservoir - Storage becomes ava i l ab le  22 
- Pump becomes ava i lab le  - - Evaporation o f  sumner f l ow  

stops 3 

-1) 

3 -1 650 

Zero  Discharge 
Reservoir - Storage becomes ava i l ab le  56 

Mine and S l i de  Area 
Oewateri  ng - Diversion  stops 273 

* From Table 9-21, Beak . 10 

2 The la rge r   quan t i t y  depends on supply f r o m  Thompson River and assuming 
optimum cont ro l  o f  o u t l e t  works t o  u t i l i z e   f u l l   r e s e r v o i r   c a p a c i t y .  

Possible  negative  impact i f  i r r i g a t i o n  dependence on th is   water  i s  
developed  during  the l i f e   o f   t h e   p r o j e c t .  
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